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Kl chudn bj cho ldn xwit ban 154 ba, kbodng
400 bds 1gp 42 dwee b4 sung (30 o&i iy xnit
bin 1bd baiy, mfs pbdw cdc b igp di depe
thay thé bogc ndng cao, '

Pbin 1,4 08 3, 93 ¢d cdv bdng b LE. Frodap

bitu s00%, pbds Mé diu vd phdw 3 do L V.
Kapdliep, phin 2 do O. I Damsa. Cde tde gid

dés Jd cdc ibdy gide cda b§ man ogr Iy dai
cwwng Hpe pign &F swe v@t 1§ Maxcvoa.
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rriCH LOT TUA )
cpo LAN XUAT BAN THIF NHAT

Tuyén 1dp cdc bai 14p véY 1y dai covong ra mit
bap dgc dwoc dw dink dimg trwbc b cbo cde
sind vitn chuyin wgdubh KJ sw vdl Iy cde srwdag
cas ddng kj thudt. Troag tuydn tdp co #i ede bdi
1gp don gidn, wd ki gidi kbong diéi béi 5w Fuy
nghi va nband tri. Vi phdn 16 cde bas 160 el vo
1hi gidi diing sau kb suy aght boge doc & sdch
gido kboa. Cdc bai 18P kb whdi da of bwdug din
phuwang phap gidi vd mil o8 bai cd cd cde T8 gidi.

‘Dé &b lam md kbd ning 1¢ Zidi dang cdc bdi

tgp 46 cia baw doc, cdi badng din phwong pbdp
gidi thwiag dwec diwa vde phds ddp sb. CH cda
dé 3 14i ching sau mpi vdf I4s gidi bai 1dp md
kbing cd kit g9d.

Trong ixydn 14p, theas ché ching 1a bitt 18
phing i kitw baw ddy 3 whivng ddp 58 cha cdc
bai 1gp dwye cho vhi cdch doc chinh xde cdo dei
fwgng twong #ug vd idc quy tde tinb cdc 58 gdn
ding. Cdc bdi 1gp o odv bdu dwac bitn sogu vbi
# dink 1d 1dt ¢4 cde phép tnh si dwee thee bign
bdng shwoc nb déi 25 cm. Do di da 5§ ede i
1§ cia cdc doi lwyng baz ddy dwyc cho ebinb xde
t#i com 30 148 ba.

TRUGFC KHI GIAI CAC BAI TAP,
XiN POC EY PHAN MO PAU NAY

MO BAU
v dity Wwémg dn phwoung pidp gidh che b3 thp
Khi gidi chc bai tp nén theo dhing ok quy tho san ddy:

1, Trpde titn ofn nghidn o k¥ dige kifn oia bdi todn
‘ ! i . WEn tinh chit
cha bai tokn cho phép, nhat thilt phii v& céc hich tam b bin chit cla nd.

2. Trir cic trwdng hop ban hiva, m&i bai tip phii bit &fu gidi & dang

_ 18ng quét (tire 13 véi cde k¥ higu chir chir kbéng véi cée con s8), hom niva

a3 heomg phii tim phéi dwee bidu thi i

ha ¢ i qua cfic &z lwomg 48 cho, Khi 83
;};:,aﬁn'kgc i géﬂ&s}mt&ng quit, cin phii thit 151 xem nd eb thir nguyén
&::c Mg.Néuoe?,ﬁ.hédwqc,h&ynghiéncfmwdiﬁnbﬁncﬁawigéi

WMhW?m'm Vi dy, ichi khio sit chuybn dng cha mot vt
ftmcsﬁm.\ ;he:;mm gbc véi phuong ndm ngang (bid thp 1.26), cic dai
arong 83 cho vjn t5c ban dfiu vp Vb ghc @, theo 85 vit dw ,é i
igctg*;;ﬁng 41 bift. D véi 46 cao k va 5 bay xa [ aged m-dxc%cﬁ:

ofsin’s , _ visiaZa
V=

S
2g [

‘Ta thir lgi thiy ring ck hai bife thire phi !
_ phéi cf thir nguyén cha 45 dii.
Khi a= 7/2 ta dirge k=1 /25, diku niy tring véi biku thive dg bt

(%) Ta cht § cng trong cA hai bida thirc ol chi i
e o chira ofc dgi lwong d5 cho 14

. vi g. Bibu thirc 40 véi / véi cic k¥ tiga bling chit 6 thb vib Gubi dgng. S
— Gocosa. 1, trong 46 T 14 théi gian bay. Tuy nhién bidw thic cubi cong ndy . . -

kbong thd ool 12 157 gidi, v rin i
g © khdng & trong 50 cde 5
14 mft him chapy via. sm' e ey 8 ohe, b chinh

9




&bi voi 86 cao dwge ndng M cda vt dwoe nén thing ddmg. DO voi
{ ta fwee gid tr] dang Eg&ng khdng,

Trong cac trrdng hop khi tim céc dai lwong chwa bidt ma phai gidi
mét he phwong trinh{cfng kénh (vi du nhw thwdng xdy ra khi tim cho
déng dién di qua che mgch 1@ phic tap), i1 trwdre hit dé cho hop 1Y bdy
diit trong che phwong trinh ndy che tri 8 cla clo bé 56 vi sau 6 chi xdc
dinh céc gié tri cla chc dgi hromg chiea bidt.

3. D thiy 1® se dong dén oha 101 giki thng quat, ta thay cbe chir
trong d6 bing cac irj 5B cha cic dai lwong dwoe ky néu biing cée chiy 4o,
di nhiés 13 phii 1y 81 cd odc gib trj ndy trong cdng mét b don vi. D8 d&
dang xc dinh bic cba chc dai hrong pbdi tim, thi chch thuda tén 1a bitu
difa che dai lwgng G4 cho & deng nhitng coa s ghn vii don vi, nhin v&i
it 1y thiva thich hop chia 10 (¥ du nhaw thay cho 247 ta dat 14 2,47 . 103,
thay cho 0,086 14 s& 0,85.10" ! v.v..). Sau khi thay cac trj 56, co thé bt tay
viio tinh tofn, Trede hét bic dwoc dwa 52 cba 161 gidi cho phép trdnh
drge nhifu sai sbt va thir nia, trong tewdrmg hep ofn thiet d& phai giai
thich cin héi i & giaiéoannéo—nkhithaycéctrisbcﬁacéc dai lwgng
holic trong qua trinh tinh todn — di mic sal sdt,

4. Cdn nhé ring cée tr sb cha cac dai lwong vit I ludn ludn 14 gin
dong. Do 86 khi tinh cin tuAn theo cac quy tic ap dyng cho cic 6 g8n
dong, Trong trwéng hop riéng, trong gib & thu dwec clz dai legng
phdi timh, cin phdi gitr nguyén con 8 cudi chng, ma dom vi cla nd con
viwgt qud sai 3 cba dai hromg dé. Cln phii bb di tht ch che con B cb nghia
gon lai

5. Khi c6 dwoe d4p sb, cfin phdi danh gid sy phi hop vol thye 2
cba né. Sy dinh gis 46 trong mdt 55 tredag hop cb thé phat hién . didu
sai 56t cia k¥t qud thu dwge. Vi dy, vin 18 cla mjt vién dan khéng thé
16 hom ¢ {vin tBc dph sdng trong chin khang), 40 bay xa cha mét hém

4% do ngwdt ném khong thé vap cb 1000 m, khbi lwong cha mgi phén

" tlr khong thé véo oF 1 mgwv..

6. Nhit thidt phai soft lei chc k2t qué da thu dwroe véri dép 6 4 dua
vao trong phin gidi bai tdp. Khi 36 khong nbirng chi chi ¥ 161 s trong
ahau ciia cac tri a8 (adu ching o6 & bid tap i cho) ms cd sy tring nhav
cha 104 giti & deag tdng quat. Dai kbi thwong xhy ra 12 b3i t8p bi gidi
sai v bibu thirc tbng quat khéng c6 dgng nhw cin phai c6, ohwng nhing
msaiaikhacnhaumie,oémémm;khacnhaunaymaomaemcéu
thé nio 86 trong tinh todn v3 khéng ding lo ngai vé didn ndy.

1

V&iki&mﬁzﬁ‘c?@eécpﬁh&pﬁnﬁvﬁmsﬁgﬁmdﬁw

1. Trong vat ¥ ngoai td 5B cla mft dai legng ndo 46, com chil &3 cd
s 56 i dai hwong d6 dwec xdc dink. Vi dy, vilt /= 3561 2 m nghia i
g tri thye obia chiéu 94l [ ndm trong clc gidi han tir 354 d2n 358 m. Mdi
cho chft ché, con phii ol b xic sullt db ditu néi trén xhy w2 (Rdc sulit
tim ciy). Tuy nhidn, thudng thwdng khi vigt gid trf ofia wméi dai beong
vit 1, sai 3B cha né (khodng tin cdy), khing dwoc cbi rd va ngwdi ia chi
dwa. 18 mdt con 5B, vi dy 2= 356 m. Trong trudmng hep 6 cln ool rhng
sai 55 cba dai leoog khing viegt qud mét dom vi cle con B c0 nghia cudi
clng (trong vi dy cha chfing ta 14 § ;). Do 46, t8t ¢ céc con eh ¢6 nghia
oha mét o bibu th gid tri cta mét dai hegng vt 1, il con 58 culi cing,
oan thi phii co 13 chinh xdc (gid trj thyre cda con 52 ndy eb thé sai khic
con 38 48 dwa vdo mdt don ).

Ta hay whic lai ring t8t cd céc con s trong bi s thip phén, trr cie
35 khiéng ddng & dfu con sb, d8u dirge gol 1 c4c con 5B <6 nghia. Vi dy,
trong 56 0,03040, hai ad khéng du tién khdng phéi I cée Con sb ¢ nghla.
Chiing ¢t ding ¢4 xic dinh bic thip phén cha chc con 96 cdn Igi. Cic s
khang san 56 3 v 4 14 ¢fc con 58 b oghia

Trong tredmg hop véi cic 66 nguyén 16m o6 che 3 khéng & cudi (vi
dn phe 134000) ny ra vin 68 B dlog nhisng con s5 khéng G dénh din
abing con 58 ob nghia hefc d& xic dinh bic oda nhirng con 88 cdn Igi.
B wrinh s khdog 18 vhng 40, cin phdi vids o8¢ sb tromg ty dwdi dgng
1,34 . 10°, n8u chiing cb ba con sb cb nghls holic dwéi dgng 1,340, 10®
ndn ching b bn con 38 co mghia.v.v..

2. Ngedi ta goi sai B iuyét 461 cba mit sB gin déng « I dai lweng,

Aa=I14—-al '
trong @6 A 1a gis tri chink xéc cha chinh 5B ndy.

3. Ngwdi i3 goi sai 5O twong &8 cha mdt sb gho ddng « 1 dgi heeng
ha
1AL
Trong vit i khi tinb to4n ching ta thwdng 48 cip dén cac s6 ma cac
gié tri chinh xhc cla ching con chwa bidt Do 86 trén thye & sai 83 tromg
dBi danh phii xéc dink theo chng thic
ha
tal \
Khi 86 mang vio mt sai sot khong 1ém vi ring théng thrdng 4 = a.
4. Neu dai hrong » 1 mét ham <5 cla cfc dai Wwomg xp X3 . X!

Ba =

i1




3= f{Ha Kag oos Koo .
i sai b toyd dBi gi&ih@mcﬁadaﬁiwmudmmdinhmmcangihﬁc

Au= Z

f=i

fu
ax;

Ax,,

trong 8 A, 1 che sai sb tuydt &% cha che dai lromg X,
$ Chia Ag cho I, ta dwee sad 5B twong ddi giéd han cla g hroagu:
C am i,
Su= = Zi A
T dx,

Axi.

6. Trong chc bing 1 v 2 ngrdi ta dua vio cho Bidu thirc clia cac
sai 5B gitri ham Guys 3B A v twong GBI Bu ot 8t 5B hdmsh. Ta hitu
ﬁﬁméx;v&&x,—lﬁcécsais&tuyétdﬁévﬁtmgdﬁicﬁamﬁgi heong
Xi

7. Tah&ykhéasé.&métﬂduvﬁc&chxﬁcdinhs&isbcﬁak&quﬁﬁﬂh
wémTacﬁﬂgiﬁyb’aiméndﬁdmnhﬁcd&n\%chuyénd@ngm\@l,
durgr ndm dwdi mét g6c v&i phrong nim ngeng. Chidp cap dwpe nang
1n che vit dwoc tinh theo cOng thire.

vi sin’e

20

Diing oBing thire cha bing 1, ta tim dwgre bidu thire 451 v&i sai ob trong
ad gidi hen '

B

Bh=28wp+2BGin g+ bg = 2&vq+ Zicig @ laa+ 3g.
{30 2 & milu 53 1 s& chinh zdc, sai 5B cla no bing khdng)

Gih thie ve=95m/s, a =45 ; 4B véi g ta By gid trj 9,88 m/s®
Khi d6 Ave = 1 m/s (dom vi cha con 5B cb nghla cudl ciing), Sue = 1/95,
Aq == 1°=1/57 rad, bz = $/981~ 0,001. Ta dit chc g &} ndy vio
cong thite 481 voi 5k (ctg 45°= ).

2 2 i
N N Y || —r 5%,
$h 55 * ,ommm 5%

Nhé‘réaggiatbcgkhﬁngcinlﬁyvéid@chinhxﬁcdénconsathirba.
NEw t5mg sai 85 cba g @bn 2/980 (ke 12 By g = 9,8 5m /5% thi 4 ohink xéc
' mmgdﬁicﬁakélquﬁthmtﬁkhéagthay-d&i,nhwngtuynhiéncécpﬁép
tink tré 2én don gidn hon:
Rby git ta bay tinh A :
b v%sin“n= 952, 0,7072

2z Z2.98

=123 .10 m.

i2

Bleg 1
. Sai 5§ tayét 480 Sai 56 wrong 43
Dang cla him sb gicri han A gidi han Bu
. .
fu= fo Au= Lax,- -
(Y] =
U= X}~ Xa Au=Axy+Axs 8u=m )
fx; — x3h
H= X, X3...Xg Bt == o] B Su= T dx;
el
i-1
X
= = — Su=38x+29H
= ] X ¥ |
h ]
-
o XXy X . §=Z_.__+.ZE,
u —-‘—"—-—“-ylh_.'y“ # Gy L Y4
=1 i=1
u=x" Au=mix™ Ax Bu=mbx
n 1
R — fu= — ix
m .
u=lnx’ Au= 2% = §x =_0%
x 110 x|
1 Ax Bx 1 dx
= A= — —= T Bu= =g ——
w=lgx WS X 230 | 0 236 Mex
y=e 3 (a=>0) Au= aet™ Ax Su=adx
u= e An=e ¥ i Ax Su= —f Ax
: dx dxi
w=sinmx Au=prcos mx|Ax Su=rmrlclg mx|AX
= COS PILX Au= mjsinmx|Ax Ju=mitgmx]dx
uﬂtgm Au= i Ax - ._‘_2’?_-_..
cos 2 Hx |sin 2mx|

i3




thpe

dugr

rém
Sug

30 chinh zéc 83 cho cda vy va & kb
tih &6 cao b véi 43 chinh xée twong 481 virgt qua 574 tic 13 véid sal 5B

tuyst ¢85 ohé hoo 10 m.

o

Ta khong c6& quyén vilt kBt qui niy dwdi dang 230 m vi chch vidt do
6 nghia 13 sai 8B cla gié t & tim deoc Ehdng vegt gud I m. T

“t&, niwe ta 43 toh dwge,
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Phis 1

CO HOC

BONG HOC

1.1. Khi di xudi dong séng, moét chitc cand 64 vwet mjt

chi¥c bé tai didm A. Sau 46 = 60 phit chiéc cand di ngwee

Iai va gp chidc bé tai mot didm cach /= 6.0 km +@ phia ha huu
ofia dibm A. XAc dinh vin tdc chiy cla dong sdng bidt ring
déng co cand chay clng mot ch& 4§ & cd hai chitn chuyén dong.

"1.2. Mot 616 chuyén dong khéng vin tBc ban diu trén
mét dwong théng, thoat tisn chuyén 4ong nhanh din vbi gia tbe
w= 50m/s’, sae 46 chuybn dong d8u, 18 cubi cing chuyéx}
dong cham din véi cing gia toe w vk dimng lai. Thoi gian tbng
cong cha chuybn dong 1 v= 25s. Vin toc trung binh troug
khodng thoi gian d6 1 ()= T2km/h. Tinkh khodng th¥i
gian chuyén dong d8u.

5w

&0
| /

L= f

g : Hi 26 t,4

Hinh 1

16

chnvin ghag rda
Efiad § i

it

Tor 48 shi &5 by 2de dink :

PR . L ; i »

2% vin the trung bbah ods chuyen ddug ¢
by vin e cwe dat e :

¢y thivk Silin fe & &b vim the tive thi Bing vin e wang

= - -

Wimd dnh oo f gy e tdn
5% ong 1s vi rong 16

iy Gink i s dhu tifn,
va 2 chuwdn dBng vHi obo vin 10c Khisg

hivi didar bao de, bin kinh vesty 2ée Snk v

nam thea phusng hop vt xdch Sao gbe 9= 607, v via tBo
g 15 kond b B8 v hé quy ohils g BSe vl chie o, hiy
whe dink vin e ¢ cha nfag @6 48 wii Gu R ghe ¥ gils
brdrng gih vd nlieh das.

M U6, Hai spedd bot xdt obi o mdt difin 4 w8n bé mdt
con sdng ve phil der S8 mdt it B & bd bén kie ndm 451 digh
v diben 4. Bindn aber viy, ngedd il nh%t boi 98 chuvdn ddug
S thoo g dudmg thing 48, oon ngwdt thir bal kudn ludw
hevi theo hwdeg vadaz ghe vii dong chay, 8 Ehi 880 bé chay
mgwe il Igi véd vén il w (36 v8 didm 8). Tink gid i cha w 48
hei ngwdi din & ohng mot did difm, bid vin e ddeg chay

vo = IOkl b vd vin e ol mbi ngwdd boi b véi ardc

&= 25wl b

1.7, Hal chific cand 4 v 5 wolit phit oy mdt obi phao &

gitta mdi con shog ring, chuvin dbng theo hei deimg thing
vipbng goo ghan : cand 4 & do theo sdng, cand F & ngang sdng.
San khi 8 dwoe chug mH khodag cich § 68 vl obi phag, hai
chific cand lp tie guay trlr vE Cho Bl véa the obs 18t cand sc
Cwit mede gl v LY Bn vie the ddng obiy, hEy e Jinh of
st.%, /7, cim hai khohng thivi gian bink trinh oz hai coné.
1.8. Hai vit dwoe nbm di dfng thii 6 cheg mét dilm :

viit thir phét Qwoe ném thing dirng Bn trén voivio tdc v =25 m/s,
VAL thiy el deoc ném nghifng gée 9= 60° so voi hwdng ndm
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ngang, (voi cUng van toc v} Xac dinh khoéflg c;a;:;lh gilra hai
vit sau f= 1,705, b qua sirc cAn cha khor}g o

" 4.9, Hai hat chuyén dong trong tong LIRS ddu vor &gia _
t3cg. Bam diu hai bat & ciing mot difm vi cd ca; \‘ranh.gs
vy = 3,0m/s, gy= 40m/s déu nérr’l ngang thzf;o' 2 .cﬂ];m
ngwoc nhau. HAY x4c dinh khodng cacrl\ﬁ gm'a? haa.?ﬂ hat iai

dibm cac vecto van td¢ cva ching vudng goc nhau.

4.10. Trong mot dung cu (hinh 23, mat \j’-@t Bﬂdgck‘x ch;lgé;
vor gia te khong 4di we d61 vé1 mat Adﬁt, con mdt va\t“n A
néi voi dism C bing mot soi day rkhorng dan, ﬁwgci ngéagrﬁﬂ
theo mat tru cua vik B, mit nay m.ban kinh R ta»a sir ring
o tei thoi didm ban d8u vat A nim

irén san (h=0) va dimg yen, hay
tim modun clig vecty van t0c trung
A binh | (¥) | cha vat nay. |
R W, 1.11. Mét tau héda dmf=359m

B chuyén ddng doc theo mot dwong
thing v&i gia tdc khong 461
w= 30107 m/s% Sau kbi chuyén

: déng dwoc 1 =308 ngudi ta bat den_
Hind 2 pha cha diu tau (bitn <b 1}:‘ r§1
tigp sau 4o ©= &0 s, ngooi ta DAL m.c}t ngon dé'n v du;1 .t?:.;
{bitn cd 2). Tinh Lhodng cach gia hha1 ’b;nén ch dg :crm}% héas u_\;;
guy chigu gén fign véi tau hoa va vén'T‘rau E\)at.r}.i i ng; k_hgng
chidu K phéi chuyén dong nhu'fhé nac va vo Van S
dbi so voi Trai DAt bing bao nhicu aé tu"ongth_: quy ¢ _
 bign ¢d néi trén xby T2 tai ciing mot diém ? ‘ o
1.12. Mét dng thang may ¢d khi?éng céchﬁ gitra é:ran;a. /SE.?
bang 2,7 m, chuyén déng di lén véi gia toc khj:mg d 1thl, mmé.
Sau khi xuit phéat 2.0s, mét chifc bu 16ng tw trin thang may
ot xudng. Hiy xic dinh e tong
i gian rod cua b ong o
?ﬁ)i !;g@égfiﬂé% gvﬁ dworng di cla !:wu 16ragktro+ng qua ;rmh
ro1 d6i véi hE quy chigu ghn 1ién voi hém s?,ua; ;ha;ng i y
1.93. Hai hat 1 va 2 chuyén d6ng ddu véi vin Boc v,éva‘:;
doc theo hai dwong thang vuong ;géc.inhau va hu'_é‘;ng \;; f;_ch
dibm O cha hai duong 8Y. Tai thot diem 7==0 bai hat

A A
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didm O chitng Khodng /, vé 1, Sau
théd gian bao ohidu, khodng cich
giira hai hat % cur tidw ? Khodeg A
cheh oge téun Ay bing bao nhifw ? K
w144, B 618 audt phit o mbt S 1 Iy
didm 4 trén dwéng cai (hink 3), .

dé trong mot khodng thoi gian ngin \“JaB
nhil, ¢i dfn mdt diém B nim teén
cinh ding, kbodng chch tiv B ddn
dwdng chi bing £ Vin téc oha 616 khi
chay irén cdnh d8ng nhé hon n #n
50 vk van t8e clia nd khi chay trén dwdng cai . HSL:ME phid rén
dwing chi tir mdt didm C cich difm D mdt khokng bing bao
nhién 7

1.15. Miat didm chuyén déng doc theo truc x véi vin t8c ma
hinh chigy z, plin thudc thdi gan ¢ theo 48 thi v& trén hink 4.
Cho biBt tai thoi dlém ¢ = 0 hodnh db cba diém 3y blng x = 0,
hay v& gin dtng nhitng 46 thj cda gia 16¢ w,,cha hodnh 45 x
va cha guing dudng di s theo
thivi gian, :

1.16. Mot didm d srén mot 7
ara  dwéng trdén ban kinh 0P SgT 5T
Re== 160 om irong khodng théi -5
gian €= 10,0s. Trong khodng _, \\
théri gian 46, hidy tinh . Hinh 4

a) vin tde trung binh { o) ;

b) madun cha vecto van B trumg bink 1{v)1;

¢) mddun cla vecty gia tic trung bink ({ w) !, bt ring
diém dé oo gia tde tifp tuybn kbéng dbi. '

1.87. Béan kinh vecto cha mdt hat bi%n thidn véi théd gian
theo guy it r= at {1 — ), trong 36 2 13 mdt vector khong
dbi vad ¢ mdt hiag s6 dwong Hay zic dinh:

a} cac vecky van tic v va gis 16c w cla hat theo thdd gian ¢ ;

b) khodng théi gian Ar 84 hat trd v fidm xufit phat va
quang dwdmng di s trong khodng théi gian By.

1.18. Tai thoi didm ¢+ = 0 mot hat xuli phie tr gdc toa
dé di theo chifu duong cia trye x. Vin i8c cha hat bitn thite
theo thoi gian bing quy ludt v= v (8 — /1), trong 46 v, la

2%

C ok
oy
=

Higd 3

b

19




. o e tfe EEaw ke
vin 167 ban dim (Do= 100 emlshy t= 508 Hiy wal

el
dinh : el
‘ 2% hodrh 4§ X x ot hat mﬁ cac thd didm 63 10 va s

b5y che thot a;é"n eai A& hat cach ghe fou 45 1}% o g
¢} guling dudmng s s hgt di di dwee sau 40 vi 805 ddu
i)
tign ¢ vE ghn dang 4%l cvE 81 3
1,79, kst hat chayén ddng theo chifu dirorng olia gc X
v& mdt vie 1B a0 cho o= allx, trong 4 a & mdt hing &
dwong. Bif ving thivi didm 1220 hat & vt x= G eV,
wic dink ! * o
2% van ibe vh gie thc ena hat (heo thiri giaw: o
i”} vin i8¢ trung binh ofa hat irong khodng thei guan tu
i trh x == 0 @80 i X
L3, Mgt dibm chayén dgng cham dén trén madi aurcmg,
ihing val moi gia 1B ma 40 1on w plm thudc van 180 w theo dinh .
lgat w= o Vi tvomg 66 2 la mdt whng 85 dwong Tal thot didya
ba’rﬁ Gau. ’u%ﬁ 130 cha hat Bieg v Hét quing dwing hat C;E Furge
cho dén khi divag lai 7 thot giab & quing dwdng Ri "
1.20. Bap kink vecto cie mdt didm A &8 véi glho toa 46
bign thién theo thdi gan ! bing guy Indt ©= ati— bt frimmg
4o i wh § 1 céo vecto dom i trén hal tmie x va ¥ g va & 14 nat
hing s& dwong. Hiy xéc dineh ¢ '
a} phuong trink aqu¥ dao y (0 chia didm do ; vE di ti chand
Y whn the ¥, gia 19 w va che 4§ gai otin-chiing theo thid
ks 5 * T
giat ;
¢} ghe o gita cho veCic ¥ va w thes thoi ghan ;
a2
d) vector vim 130 [PULE binh trong ¢ gy dfu uén va 36 da
oha vecto &y, 5 . ,
5,33, wl’i‘iﬂj{@ﬂ ddng cha mbt &dm trong mit phing X}
e mh 8 bid quy ledt i x=af, y= @ (1— o, vwievi ol
phimg hing 5 dwong: ¢ B e gien, Hiy xac dink:
2} phuong trinh qui dac yu:) cha dibm &6 | vé 88 thd oha nd
) vhn tBe v vi gia tBow cha digm 36 theat o
o} the ditm 1, toi 4 vecto van Eﬁc hop Vo vecle gia tov
moﬁ goe ®l 4. N
1.73. Mot didm chuyén déng tromg mit phing xy theo
guy Indt == q s wf, y=g(l—cos wey, vii o vE @ ta hai
hing 55 dwong. Hay xhe dinh -

2

frng & 5 oha difm 49 seu mét théi glan v

R

acier vAn 18c va vetly gl tiﬁ:{: ohn Sidm 40,
T Adng trong mdl vhlng xy véi mbt
T W K ﬁcmg b1, o huwdmg ngeos vod ohifn dvong
wiim Lroe y, Phy g iriah quy dao cia hat o6 dang y = gx— bx?,

vl g V& ;1 i hai hiing o8 deeng HEy zée dinh van i8¢ oha hat

3 vl nhd droe ném 1Be zién gde vid dwdng adm
ngang, o1 vAn t8c ban diu ve Gid thigt size cdn cla khéng ki
bing kidng, hay wac dink ¢

ay J5 Al cla vl theo thdd gian 7 () ;

) wertor vim i0c trung bigh (v} &mm ¢ pidy ddn tidn va
tlrang ch gué trink chuysn 4dng, _

.26, BA vEL dwor néwm o tr mis i von van Bo d8u vg.
hop vod Sudrag ndm ngang mdi géc & . B4 qua sire cin olda khing
fekd, haj; zae dind :

a) khodng théi gian chuyén déug;

b, chiu cas v 1Em %a cwe dal, ghe bn 48 ching bing nhau ;

o3 phromg iinh qud dac p (x) véi y v x 14 cée 40 dodi thing
dlrng vA nim ngang cha vat ;

d; céc béAn kink cong tai gé«‘ va tai dinh quf dao.

5,27, Theo phét hifn cfiz bai todan ndi trén hiy bidu difn
chan 48 t}zg gin dang theo thoi gian ctia céc mbdun cie veete vio
the, gha tac phdp tuydn, gia 8c (8 wydn va cba hinh chifu vector
gin 13c toan pafn B0 shuoeng oha veclo van tde. ,

1.28. Sang dai bde vA muc tidu 48t & cing 4§ cao, cach shaw
5,410 km. B6 qua sire cdn khéng khi, hoi sau mdt thed gian bao
13w o vign dzn deoc bin 18a véd van the ban 8w 240 m/s dat
48n mug téu 7 ' '

1.29. Hai vign dan 180 lwot dwoe bio o bd mét sling da
bdc véd van tBe vy = 250 m/s ; mt vién bin dwid gée &, = 60,
yitn kia bin dudi goc &, = 43° (sting trong mét mit phing bin).
Bd qua sire cdn oha khong kbi, hiy zac dink khodng thét gian
gifra hai Mn bin dé cho hai vién dan gip nhau.

1.33. b6t khi cBu bay #r tfr mir dir Vin 16¢c 1én khéng
ddi vd bing vo. Gid truyén cho khi cdu mét thanh phin vin i8¢
ngang 7, = 4y trong 46 g A mdt hdng &8 v3 v i 4O cao. Xac dink
theo 4& cao : : ’
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&) gid i 49 dat 'wha khi cdu x () :

b} nhirag gia the 1080 phin, titp yén va phép tuyEn cia
khi ey, '

1.33. Mdi hat chuyén déng irong miat phing xy véi van ety
¢ = ai + bxj trong 46 1 va § 1a cac vesto don vi trén che e X
vy avablacdc hing so. Tai théi didm bar d8u, hat & vi i
x=y= 0 Hiy 24c dinh :

a) phuong trioh quy dao cia hat y {x):

by ban kinh cong cha gquy dac theo x.

i.372. Mot hat A vach mdt qui dao cho twwde vl mol gia
s6e titp tuyBn w.= 8%, irong 46 2 13 mdi vecty khing adi, cb
phuong tring voi phorong true X (hinh 5) va T 13 vector dom vi.
o phwong tring vl vecld vam t6c tai diém dang xél Hay ¥4c
dhivh vin the bat theo x, higt ring tai x = 0 vin t8c d6 bling 0.

s 33.Mét  dibm  chuyén
dong trén mot dwrdng fron Vi
vinthc o = af, véia= 0,3 m/s®
Hiy tinh gia tc todn phin cla
ditm db tgi thor dibm 6 44 di
diee n= 0,10 chidu dai vong

Hinb 3. tron, k& Ur e bar d8u chuyén
: déng. '

1.34, Mot didm chuyén d0ng cham d8n trén mot dwong
Lcon bin kinh R, sao cho a1 mdi thot dibm cac gia t3c tigp tuydn
va phip tuyén ctia nd oo 49 1on bing nhau. Tai thot didm ban dau
/= 0. vin 18¢ cha didm d6 bing ve. Fily xac dinh :

a) van tdc cha digm theo thoi gian vi theo quing dwong
dis; }

by gia the toan phin theo vin i5c va thee quang dudng di.

1.35. M4t didm chuyén dfng theo mdt cung iron bén kinh R,
van 16c cha digm db phu thude quing duong di dwge s iheo
quy lugt v=a V5 trong 46 o 1& mét hing st. Tinh géc « gitra.
vecto gia téc toan phin va vecte vin 16c theo s.

1.36. Mt hat chuyén ddng trén mot cung trom ban kinh R
theo qui Indt /= a sin ©f, trong 46 { I quing dwéng di duoc
trén cung tron tinh @y vt ban ddu, @ va © 13 nhimg hing 50.
Cho bitt R=1,00m; a=080m; ©= 2,00 rad/s, by xée
dind :

22

;};giitﬁc mﬁﬂézh&ncﬁa hat tad cie ddm =0 va ! = Za:
&g v} oy titw ola gia t8c o ¥R QU ¥ng
L e : gl fodn phin Wy, vi quiag dedng

1.37. Mol didm chuvdn ddng trong mt mit phing vol gla

tBe tep Wvln we=qa vi gia tc phip tayBa w, = be?, trong BO

a@blianhfmghéngsédmgvéslathéé giaxnt, Tai théi didm

¢ == 0 dibm 46 dimg yén. Hay xic dinh bén kinh cong ez qui

d@o;gggmmfc t0dn p%;ﬁ w theo s - "
1.38. Mt het chuyln ddag trin mdt quf '

ﬁ m the o ﬁf@ ibn khohg A Hay'xég m ;ﬁiﬁ%ﬁfﬁ

CORE 1 i s =

kg pamhoﬁ; i @2:22;@1 didm x = 0, ndu quy dao cb dang -
‘B mét ellip (/o) + (/B2 = 1, 2 v& b I3 nhitng hirng b
1.3%. M6t hat 4 chuyén dfng trén mdt dwdng trdm ban kinh;

k= 50 cm 320 cho bip kinh vecio v cha hat ddi v&i difm ©

(hinh 6) quay @8u v&i vin B¢ gbc

o = 0,40 rad/s. iy zic dink 4 lbn cda
van 18c ctia hat vd 46 Iom clng voi hwimg
cla vecto gia 180 todn phin cla ad.

&E,&&} Mot béoh xe quay xung quanh
mt e ob digh sao cho gbc guay phy

thudc thiri gish theo guwi ludt ¢= o,
viri @ = 0,20 rad/s®. Hay xic dinh gia toc
todit phiin cla didm 4 trén vanh binh xe
tgi- Ve ¢== 3,53, Dilt rhog Mec 86 vn t8c
438 ofha didm A bing o= 0,65 m/s.

i Egﬁél; . Mmést vl sﬁgx quay xung quanh mbt truc of dinh theo

it bt :@—‘ at — br®, .vm e=60red/s; b= 20md/s® Hay
®) gia tr tring binh cbe via thc gbc vi i ‘

khodng thed plan it e 1= ﬁ}ad@ﬁ E‘Eﬁ’: d;;a‘;gc?; gm 1 g6c trong
b) pin ¢ goo lac vat rin dimg lgi.

‘ 1.42., M8t vit rfn guay xung fquank mdt trye o8 dinh véi
ila tﬁg gés_ ﬁ_'z of, trong &6 a=2.0.107% red/s®. Hdi: trong
ggl;ofg;gtfg }ﬁ bgz tam ké gz Iic bét du chuyén déng, vecto

cha mét di . e
D et o ?é:i«ﬁa zis?k? ciiz vit rdn fam mdl goc
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’4&1 ,r‘“:ﬁ guay ¥ing Qi

i5 ham cfa gdc yuay P sao he:« @ == @p— o vm
Fe r

mmg o8 duong Tai thod Jigm ¢ = G 2ic ¢= £k

giax |

FRETY g 8 ¥
1Ay mde

vhn quay xung guant wm Bt trn of dinh s
- 'Fi a@s ¥ r‘or*g 46 B E.a m@ verty khdug 46
vin tBe gio ot Vil

SH ‘ft-‘.'au ffm s 4 7

i. 48 i dia rmréﬂ dong Bn 1}‘1&0 chign dirong tha 1090 X

" {nink 73 Hy thilt Bp phurong rink

7 " f/’“,& yixy cho ?3‘5.1@“‘5 whe b v e towc

‘ i 7e ! quay bk théel, bi® ring tgl thid didrn

f-"{““‘““éﬁ:—k{;w}?z?m; diu irps € cla dae, & wi trl ¢ vA san
| S a5 nd « m_gw dbmg

ay vivi vam 8o khdng ¥4 v sa0 clso

Hiwh 7 Hia guay kikbog van it ban A agwec

chidu kim ddng hé wm gia e goC

khing 45 B ; _
by v gia 10c khdng a6 w (khéng vis 18c ban 48u), sao cho
& quay agwos chifu kim diay bt véd van tBe gdo Khdag Séi o,

1.47. Mt didm 4 1s8n vank chig mdt bach ze ban il
Ro= 0,50 m; ok e Hin kKhong treyt irtn mdt mil phéng mfmg
wirl van e == 1,00 mfs. Hiy séc dink:

2} mddun va &nwﬂ'ng clia wachor gia e ola A

b} guing dwing wng chng ma diém A iﬁﬂ 3 dwge zau hal
Hn Bign tigp tép wic wHi mal ngang

1,48, Mér qud ofun bin kinh R= iO@cm bt didn
lan kbdmg trwet doc theo mbi mat ph:&ng nighiéng sao
cho 1m <ia 8d chuvén déng &1 ga 18 ¥héng 460

4 ;

chuydn
% ATEG gnﬁ,
& vudig gu“ alan vl

3 F*a'; 'i:ia@m m wy = L0 redis vé wy= 4.0 rad/a.

s eha Wt vt vhn pdy 881 véi

‘Mé}i vit rin quay v vEn tho gbe w© = gd 4 be¥,
s == 0,50 mad/e?, b= 0080 adfs® G wh 3B cde ?%@;
»._am_t W ah@t bl trpe » v po Hiy 2éc dinh )

ﬂ,. mbfun ol vBn e gbe v ole gis the vszr; m g i130s

0y gbs hop bt ol ety vie o ghe vk gia o oo it o d6.
Sh. WM& hindk wde i meay of oivs géc & dlnk bing
. _, va B kinb ddy »= 3.0 co, Bin J8u khong lregl tdn
wadit msdt ohing neang niwr 7 )
vE rdp ik ¢ Dink oha
ﬁﬁmﬁ vom drge gin khép
s Wzgm &, & clmg 36 can
wirl dibm <, 1 18w oha dhy
hink néa. Vio e cba digm :
¢ blng o 0.0 o '
Hify xic dinh ; i 3.

a) mbdun ol vesto vin e goe cia  hinh ndn vh ghc
hop b veslo 40 w&d duimg thing dirng ;

by médun cba vecty gia ibe goc cha hish sén.

1.9%. MAt vAl min guay voi vin e gbe khimg d@n

= 3,50 rad/s mumg quanh mdt trec nln ngang 48, Tal the

mém == O ngedi o bt ddu che true A8 quay susg quarh &mc
thing dimg vori mdt gis the ghe khdng dbi Be= 0,10 rad/s® Hay
whe dinh vdn 160 gbc v gia tho gle su thdvi glan ¢ = 3.5 8,

PHITONG TRINHE €O BAN CUA BONG LUC HOC
1.53. MGt kbl cBu kbl lwong = bt ddu bay xubeg voi mt

&

[
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gia t8e kidng G0 w. Hay xac dinh khdi hrong cha v ning cin
ohki ném di d& truyén cho kii cfu gia tbc oh ciing 46 1om w nhung
haréng 1én trén. Bo qua sic cin kKhong kbi. ]

1.84. Troong b thdag cha hinh 10, kb8l leong che vit bﬁx‘{g
mto, f1y, Mz 3 KhBi hrgog rong rge vh diy khing fang ki 3 mahsat
& rong roc bing kbong Hiy tim gia i8¢ w oda vat mo di nudng
va s cing chia day ndi che vt my va my, bigt hé 5B ma sat cha

cie vil teén mat ndm ngang bing k. Kho st che oredng hop ed
thé cb.

Ffah 11,

High 10,

,

- 1.55. Teén mét mat phing nghidng géc @ voi m@il phing
" agang cb &40 hai vit 1 va 2 tifp xac shau (hinh 11), khoi Eu'?:ng
che vt d6 bling my v g ; bE 50 ma sat cha mit phing nghiéng
v&i chc vt 46 bing & vh ki vl ko> & Hiy xs‘.cﬂ dinh :

&) lwe trong the @it hai vit khi chuyéa dong ;

b} gid trj nhd nhit cha gc @ & ot thd xiy ra sy trwgt trén
mit phing nghitng.

1.56. Mt vit ahé droc ném tr thip ¥n cao theo mét mit

phing aghidng goe o= 157 voi mit phiing ngang. Hiy xac dish
1 ¢b ma sai, bidt ring théi gian di ¥én nhd gip 1= 2.0 la so
vivi thii glan &i xudng: ‘

1.57. (F he thdng vé trén hinh 12, bidt gbe o gitm mt phang
nghiéng va m3t phing ngang va bilt he sb ma stk gira vat my
vi mit ohing nghitng. Khéi hrong cia réng 10¢ va cha ddy

khong déng ké, ma sht & rong

roc bing khong Gid thidt lbe
ban 4o hai vt dong yén. Hay
gic dinh tf B cdc khdi hegng
maf ey Bk cho vét my

) bii ddu di xudng

by bit ddu di lén;

¢) vin dirng yén.

1.58. Trén mét m¥t phing ngang nhia ¢b 45 mét Brn van
Ehél lwong my meng mdt vt khii hromg my. Mgwdi i tée
dung vae vat mit lee ngang tag din voi théd gian ¢ thee aui
it F= g¢, @ 13 mdt hing 3. Hiy xdc dinh theo ¢, nhitng gia
the cha (8m van va ola vie, bigt hd 88 ma s&t gifte tAm vin &
vat ting k. V& gin lng 4o thi cia
nhivag hdm 8 §y.

1.59. a6t vat ohd 4 bt dfe
treeot tée dinh cia mét khéi hink aém
ma day 1B a=2,10m (hink 13} Hé
5 ma sit gifa vAt v mit adm blag
E=0440. Tinh gi ti cla zdc «
Fng vl théd gian 4 xubng 1 nhd
nhit, Thei glan %y bing bao nhiu ?

§ &b, Motvat kb hegong m, dwge - g ]
kéo di véi vin e khong dbi béi -
mdt sgi ddy trén mit mit phing, His 13.

nghiéng gdc @ vl mit phing ngang
{hinh 14). Hé s8 ma sét bing k. Xdc dinh got B gifva seri diy wivi
it phiing nghitng dé cho st cing nhd nbit. Sc cing iy bing
bac ubiés ? '

1.68. M6t vit nhé khdi lvong m dang ndm yén 1wln mdi
mit phing ngang nhis. Lic s = 0 vit 46 chiv the dung ola mat
e phy thude théi gian theo qui udt F= at, g 13 mdt hing 55 ;

F

m

b A A
Higb 15

Hizb 14.

lwe hop vid mit phing ngang mdt gée « khdng ddi (hinh 15).
Kac dinh : )

a) van tac cla vt ific n6 réd mit phing; :

b} quing dwomng vit & dwge tromg khohmg théd gian 46,

1.62. Mot hwe F==mg/3 ¢6 49 n khdng 481, tic dyng
vio mét vat khéi lrgng m dang nim vén trén mét mit phing
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. dfmp thieg, sée n giffa ke vin
ngang ey 4 it Faed e 3, ':u@;";ﬁ: # zs_._fs.ﬁq@m
j g dwdmg vl 1 dwpore tinh o ¥ A0 %&m dHu.
whn the oha vit e & . )
5 ﬁiﬁ“ ;fgé:ga %a?iw:q 4 objing ogeng o5 has wal min G @ﬁf@r
e mit khobtag {86 B mgt phia ning ve it %@;ﬁsg‘ @a:dwz
o milo p:_w Tetn dfn oy ols dlag ov ob mﬁﬂ Fretic %@’i ’my ?b:
i e:z?l%m?e whn phifn ndng. B i;‘sﬁg o @n@% 2 an; és‘ug%b
bpo kéo phita ndeg dich shuyén vid gha e %ﬁ;&ﬁ@@g 464 w 8
o ma st béng £ Khil heong ]ﬁh&%ﬁ’ i@:ﬁf oipy 38 E{h&; oy
A so. M6 sau thit glan bao ﬁw waf va v%@ il -

D 1,64, WMot cdmg ve gin OB dink Lo if;ﬁa ﬂeg:,iaa cﬁ%@% k%ﬂﬂég;
shang sy, Mang ot sg dy ;m& i .,dﬁ:ﬁ‘ ndi vid ;121 v§.i. kjig@aﬁ
W 86y T Mg LRRAY muhy H !{éﬁ_’u ?iffi sia e We. : ﬁi@mtmhh
hpgrag fidng cda rdeg 1ot VA et aﬂ%y; B qua ma §at, .;‘W i .rquﬁ

o) gie o wha v me At vid G ohire thang WAy ¥a <
wivi Bng thang mdy : ) R
qm%:‘; E;z%w ;ﬂ; inrg l‘i{: che Aung ¥n tedia ola Hémg. thang mAay.

168, Clo vit ohe he v6 tsén hink 16 ob khi leomng mo,
wes wh g o maa s biug khéag, ki Lrgng pha rong 1ge vi ;ﬁ
«iﬁéy‘ kEhfing fng ks, Tinh gis o o vhil . Kk sl mol rEdng
Lo oh e ob. .,
wi ﬁ«%v@%;ﬁg choh 55 el frén hish 17, che bt k‘iﬁﬁ 'E‘u.ﬁ’@’ﬁ'ﬁg
i thash 431 M vh via hon bi m, trong 46 M = m. Hon bi ?&2@@
oo thiimg mot 1 va ob thé et doo theo s day Wé"&n méi lye
e ol pao 46, Kbt heong o dng oo va obn A3y khbng ding

@ aF -

HERAN i)

) v g b g

Pl i

i

e

-5
a1

!'ﬂ'g

b

Hinh §G. Himé 17.

L& nen wdl & rdog oo bleg $hOng. Loo 480 kdn B & vi i g
vl diu diedd o thank. Ehi b os, hal w8 68 dfu chuvd
dfug woi abirey sia 18c bhéng 46 Wiy b dink bee wma ad
@i hin b v sof diy o bib rhug sau ¢ gifv ohevén ddng, her
bt & v i ngmag vl Gdu s ofa thach. Chifu 43 ot gk

Whng f

1.6%. Troog mit dyng o (Bink 18) kia ¥ § of khii lworsrg

pu—

Gling we= 1.8 Ho khii hegng thesh 2 chifu dal oda thenh ndy
bing {= 100 om. Nbhing kb
frgmg ofn tdng oo v oba day

oiimg nhwe e ma sht dbn khdng — REEE e
Alng kb Ngwdt ta 438 ko B & o O
vi tef ngaag v ddu Judi oz e b
dernk 2. Sew @6 Bé dwoo Ui et b
chinyés S0ng. HA : saw bao Wu i, t - w\ji‘fg{. :
fon bt & vi i mgzeg véi g 0o ¥ '
trdn cbn thaek 7 : ’Jl_ 77 5 .
1.88. Tromg k& thng ola s s

¢ ¥ o
. P R AT Ak
bink %, Ehd brong vii | bing ) .

i 40 n khéi hwomy vl 2

Chits csoe &= 0 om, KRB B e
hwong oba rimg roc v cfie diy Hish 18, Hiwh 15,
ciing nhar cée hre ma sht d%u B qua, Tad més thei didm nged 2
thb vie 2 vd bé bt diu obuvln ddng Hél it 9 cwr &b ode
A% can (4% voi mat 488 ma vt 2 dat dwoe ?

1.6%. Tromyg chch b8 tel wén hinh 20 choe B kbSi hegag &
o hink ném v kb beyng m ofe vt Chl cb ma eit gire bE
midt ohx hinh ndm wél vie m: B 5B o it blmg £ Cle khd
hwong olin rong oo v olis day khing ding k& Hiy wic dinh
giz tfic cha vat m B v&i mit philng npang, tén 46 o6 hink sdém
fang towol. :

B.7G. Hii: phdl ruyla che vil 4 (Gipk 21) mdt gia i
theo plwroag pgang ahé nhic bing bao nkidn 48 cho hai vau
i v& 2 khong chuyén dich &% v 47 Cao vt 1 va 2 o6 GUBE
Ehii lrong, be b ma shi gifs vAt 4 vi cde viit §, 2 bing & Coi
winy kbt lwrong oz roéng rog, olia cde diy ndi ahd khdng déag
k& va khdng of ma sit & rdng ige. .

iz
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[iink 20,

171, Kho Beg try 1 mang mdt v3L 2 (khdi hegng ) nhin
dwge mdt gia tde ngang vé phia tral bing w ¢hinh 22) Héi:
a4 tei cwe dai clia w bling bao nhitn dé cho vat 2 vén ddng yén
5o véri khbi lang trg ? HE sO ma sat giiva 1 va 2 blng & < cotga

i

e S e

Hink 22,

75

ifinh 23,

172, Khdi lang tre | o6 khdi hegng vy véri goe o dat trén
mét mat phing ngang ; khbi ndy mang mot vt 2 cb khdi hrgng
m, (hinh 22). BS qua ma sbt, tinh gia t6c tia khai ling try.
1.73. Troag cach bbd tri trén hink 23, cho bigt khoi luong
cha khdi 15p phwong 2, cha hinh ném M va gbo a. Khoi lweng
clia rong roc vi cda diy khéng dang ké, ma sat bdng kXhong,
Tinh gia 8¢ cla khoi hinh ném. _

4.94. Mot hat khdi leong m chuyéa dong theo mft dwdong
trén ban kinh “R. X4c dinh mddun ciiz vecte lyc trung binh
tac dung 1én hat d6 trén quing duong bang — vong trom, néu
hat dé chuyén dong: 4

a) d8u voi vin tdc o

b} wbi gia tBc tiép tuyén khong d6i w, khong cb van t6c diu.

1.75. Mot may bay nhio Ion vach mét pire dudmng 170D
thing dirng ban kinh R=500m voi vin tbc kbong 461 v=
— 160 km/h, Tinh trong hrong bifu kidn ca ngwoi lai khdi

gifta cha dwong bay.
K1

Wwong m= 70 kg tai didm cao mhat, didm thip nhit va diém

1.76. Mot hon bi nhd khbdi leong m treo vao d8u moi sl
diy, dwoc dhy sang moL bén sao cho day lm mdt gbe vudng
véi dworng thing Mimg, 101 sau d6 dwpe thi xudeg. Hiy tioh:

%) gia thc voan phén clia hon bi va sic clng cla day theo
goc léch ¥ ol diy (so v&i phuong thing déng);

b) sirc cing clla ddy khi thanh phdn thing dirng cla vin
ibe hon bi cye dai; '

¢} goc Wch ¥ cha day khi vecto gia tOc todn phin cla hon
b ndm ngang.

.77 M6t hén bt treo & ddu mdt son diy dao 48ng trong
mit phing thing dirng, Gia tde cha hon i & vi trl cao nhit vi
& vi tes thip nhit cd 65 16m bing nhau. Xéc dinh gbc 1éch clha
ddy khi hom bi & vi tri cao nhit. - '

1.78. b5t vat nhd 4 torgi tiy dinh mét guéd cin ohin o6
ban kink R Tinh géc & (hinh 24) lic vit 4 bit d8v 70 mit cliu
va vin t9c cla A loc 46,

High 27, Hinh 25.

179, Bdt hé (hinh 25) 20m mdt thanh nhin hinh chir T
sk trong mat phing ngang, mét vong trwot nhéd A4 khbdi hwong
m, vong ndy dwoe ndi voi didm B bing mot 15 %o xohn khong
c6 khbi lromg vh b he sb dan hiéi x. TR ck d8u quay véi vin
;?f 2b¢ i.h;n% ddi @ xung quanh mét trec thing dimg di qua O.
{4y tinh 46 ddn t§ ddi cla 19 xo. Chi - ¥
o o o0 o ¥ ¢. Chifu quay ob inh hwdmg gi

1.86. Mot ngwdr di xe dap hron tion trén. mét sén ndm
ngang ban kinh &. Hé s6 ma sit chi phy thuge vio khodng cich
¢ dBn tAm O cla sdn theo quy lugt k= ko{l~ #/R), véi ko 12
ot hiing s8. X4c dinh ban kinh clia dwdng trén thm O ma ngwdi
dl;1 _xée d;ap co thé hron voi vin tc cye dai. Vin tdc d6 bing bao
nhiéu ? '
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1B, RS pokh& heong s od dang mdt wing trdn

ban kink B, S mdt ik wbu trdn xoay nhie véd

woo & dink hmg & Xac dimh sve cing efis 9y zich, odu nd
tpg o

mu“éﬁ doa‘sg auay v van t8e ghe khoéog 36 o oang guanh mér
iy ngm- dirmg iring vt Lye oa hink wdn.

1.BZ. MSt sol diy khéng IS lrong hal 3 meng hai
b hrong me
sol dy vk rdng roc ob ma 83 sao cho ddy’
¥ &0 mis e = Tio. HEy zdc dinh

aj e s& ms st
b gia tie cda md khéd hrone ndu me fwi = N s
5.83. WMé&: hat kb heong m chuven dbng trdn mdt irong
rhén oha mét binh ir thing dbng bin kiph & Hiy xzéc dinh
hyo do hat the dupg B mil trong ol ink Wil rhing & thid
difm ban §8v, vin t8c byt BAng v vA Wam vid dirding nd
mdl ghe o

[.84. Hiv xsc dinh 46 e va chifs cde hwe the dunyg i8n
mndt hal Ehis hvong mw, chuyén ddng trong mE: phing ngang xy
they che auy Iudt: = gefhws, v=booswr, vdi g & ® B
ahirng hing =&

5.85%. Mdt vir khdi fwomg m dwoc nédm Ecﬁ':» vl van tie
4% vo, lam mét ghe o vol duwdng i ngang BS que sic chi
cia khéng khi, hdy xde dink

a} 4§ bitn Em@m sung brong &7 ola v saw ¢ midy ddu;

b)Y 46 iom cha 46 bign thidn xuang hrong oba vAi trong cd
oud trink ehuv\,r_ ddaz,

L.BE. Tai thoi ditm. s = 0, agwéi ia tac dung vao més hat
o kb lwomg me mdt fye phy thede thdd gian theo quy il
Fe=ar{t— ), »6i & 13 mét vecto khong dbi, © 12 thdi gian téc
dung cha e, Hiy xic dinh '

- a) xung hrong che hat saw ki lye the dumg;

b quing dwong hat di duge trong thid gian lue tde dung.

587, Mt hat khd lwong m, bit diu chuydn ddng W Lie
§ == 0, dwdi the dung oha mAt Iipe F = Fosinwe, Fpvd w déu la

bt dfe trwot di khi

céc hing 5. Kac dinh guing dwdng hat & duge theo thad gian

i VE 33 thi gin ding ols bam s% 4o,

1.88. WMot hat kbdi lwong m, Bit dg»_i"n c‘*‘guyéh démg b Blc

f== 0 dwdi tic dung che mdt Iy ¥ = Facosnr, véi T va w
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w1 VAL gua rink ofis mdt rdng roc of dinh. Gits

L NEARE

khdmg ddL HALc thdd gien chuvin dong trwde Mo divng lai ddu
tign 7 &1 - guing duéng hat & dwoe irong thid gian do T Hol
vin t8c oo dai cda hat trén quing dedng ds 7

.89, Wt cand kh&i hrgag m émg chuyén déag trén mdt
it &S vt vn tho ve. Vao thiv fidm ¢ = © ngudi ta tht may.
Sib thith ring bive chn oha nwde 34 véi chuyén déng oha vand
t§ Etf' viri vin 8o cfis wd: o= — rv, hiy xéc dinh:

a) thid gian chuyén dong cha cand k& nr 6o (& méy |

‘:} vin 18c theo guing ﬁwtmzr di dwye cba cand, k& ¥ e

ehe may vi gusng dudng tong cdng 4 dwoc che dén o ding

lai s . Le X
) vén thc trung binh cia cand trong khoing thoi glan mi

vin e ben 43y oia cand gidm di n Mo

1.20. MMt vign dan ruyén qua mét t8m vén chifw day A,
ofs vin e gidm Wr oo 480 o, Tim thdd sian clmyén ddng cla vién
den trong thm vim, bilt ring sle cin cla Bm van B voi binh
phwesng vin tBe vidn dan,

1.9%. Mt vit nhd bl ddu trugt trén mit mat phang nghiéng
ghe o véi mit phing ngang HE & ma sit phy thufc quing
dudrng di dwoe x theo quy dl k = ax, voi ¢ 13 hing s§. Hay

ik
5} gquing dwing vat di dwoe dEn khi déng lai;

L} vin the cwe dai cia vAt trong qui trinh chu‘yem dbng do.
93, Trén mot mit phing ngang (hé s6 ma st k), cb mébt
vit kh# lvong m dang ndm yéa. Lic ¢ = 0 ngwrdi ta the dung
120 ¥4t mét bwe ngang phy thude thed gian theo quy [ndt F = ay,
vii @ 14 mdt veciy khéng ddi Xic dinh quing dwong vat di
duge tmﬁg ¢ giily dfu, sau khi bt d3u tic dung lwe bay.
1.93. MGt vAl o khdi lwgng m dwge tung thing dirng Kn
irén véi vin 18c . Tim vin thc o', mé vt roi mgwoce lai, néu
tire cén chia khong khi bing &of, trong @5 & B mdt hing sb, v
Ta vin td¢ cha vit. ‘
£.94. Mét hat khbi m’mﬁg m chuyén ding tromg mdt mar
shing F, dudi tic dung cha mot lpe ob 49 1on khong adi va b
phirong quay trong mit phing ndy voi van the goe khong ddi w.
(i s e ¢ @ hat démg yén, hay tinh:
4} vin i8¢ hat thee thdi man ;
by gquing dudng hat & duge gita bal iin ding fai lién tigp
v vin (fc trung binh cfia hat trong thoi gian Jo.

31607 : 33




1.95. Npwoi ta troyén van
t8c ddu vy cho mdl cil vong
dém nhd A ddt trén mdHt mat
phéng nghiéng gbc @ so vii

U?"gp mat phing ngang (hinh 26). Xac

// djnh vin tbc cda vong dém A4

theo goc ©, biBt hé sb ma s&t

k=tga va Mc diu o= /2.

-ﬂ{ 1.96. Trén mdt mit ciu
nhin ban kinh R, ¢ ddt mét .

Hinh 26, diy xich chifu dai /, mt ddu

day dwoc ghn of dinh tai dinh

ciia it cau, Tinh gia toc w clia mbi phin tlr cha day xich, khi

nguf('ri-ta thi dan teén cba day ra. Gid st cdng 43 dai cba xich
i< ®R 2, : -

1.87. M&t vat nho dat & trén dinh mdt mas ciu nhin ban

kith R. Sau d6 ngwéni ta truyén cho qui cfu mdt gia 18¢ ngang

khong dbi wo va Ip tire vat d6 trrot V& phia dweti. Hiy xéc

inh : o . o
din a} vin t8c cha vt dBi véi qua cdu lic nd rol mat cau .

b) goc &, gilta dirdng thdng dirng va ban kinh vecto tir
tam qua cdn 4% vi tri vt réd mét cdu tinh &, kbi wo =g .

1.98. M4t hat khbi hrong m chuyén déng
gdu véi vam §6c o, vach mét vong tron, durdi
thc dyng cha Wwc F= a/¢", trong d6 g va 7
khong déi, r 1a ban kinh véng trda. Tim gid
tri chia » dé cho chuyén dong d6 1 bén. Khi dé
ban kinh vong tron bing bac nhiéu ?

1.99. Mot vong trwyt nhd A4 tregt ty do
doc theo mot thanh nhin, ¢6 dang mdt nira
dwong tron ban kinh R (binh 27). Tht i lai
quay vél van t6c goc khing 41 w xung quanh
truc thing dimg 0QO'. ¥ac dinh gbéc ¥ wng
viri vi trd bén cla vong trugt. '

1.380. M0t khiu sting nhim vao mét vach
thing dirng trén m{t muyc tiéu & khoang cich
s= | km ding theo hwréng Bic. B qua sirc cin ki}fmg khi,
hay xéc dinh vet dan trén muc tidu lch khdi vach thing ding

Hind 27.

4

R L et e b

v8 phia nao va cach bao ahifu cm ? Dan bln ngang & v 4o
g G0 vin t6c dan o= 20 m/s.

1.0G2. M6l dia ndm ngang quay véi van bc goc khang ddi
w== 6,0 rad/s xung quanh mdt true thing dirng di qua tdm dia.
WMot vat nhd khéi hrong m= 0,50 kg chuyén dong doc theo
mét dworng kinh ola dia voi mdt vin tde 481 v&i dia v’ = 50cm/s
khéng dbi. Tinh Iwc do dia téc dung én vat, hac vit & khodng
chch » = 30cm so voi tam dia.

1303, MGt thanh nhdn AR ndm ngang, guay v&i vin tbc
gée khong 48 @ = 2,00 rad/s xung quanh mét truc thdng divng
di qua dfu 4. MOt vit nhd khdi lwong m = 0,50 kg, trwgt tyr
do doc theo thanh dé, xufit phat v d8u 4 véi vén e ban d8u
ve = 1,00 m/s. Hay tinh lwe Coriolis (trong hé quy chifu gin
lign v&i thanh quay) tai vi trf vit & khodng cach = 50cm so
vivi truc quay. : '

1. 1403, MGt dia nim npang ban kinkh R, guay vd&i vin tée gbe
khéng ddi o xung quash mét truc thing ding di qua mép dia.
Teén chu vi cdia dia cb mdt hat khéi hrgng m, chuyén dong déu
50 v&i dia. Vao Mc hat & cach truc guay xa nhét, 1dng hop céc
hye guén tinh F g, tic dung 18a vAt trong bE quy chifn gln voi
dia bing khéng, hiy tionh : '

a) gia tdc w’ cha hat 4581 voi dia;

b} Fgq. theo khodng cach tir hat d8n tryc quay.

£.384. Mot vat nhd khdi lwong m = 0,30 kg, trugt tir dinh
clha mt w3t cdu nhin bén kinh R = 1,00 m. Qui ciu quay déu
voi vin tic goe w= 60 rad ~, ~ung quanh mdtl tryc thing
dlmg di gua tAm qud ciu. Tinh trong hé quy chidu gin hifo véi
quéi cdu, lire quén tinh li thm va tye Coriolis tai thoi diém vat
riri mit qud cfm.

3165, M6t xe Wra khdi hrong m = 2000t chay v&i vén tbe
p=34km/h & vi d6 9= 60°. Hiy xdc dinh thanh phdn ngang
cha lwe nén teén cée thanh ray, oy dwdmg ray la:

~a) mdt kink tuyéa ;

b) mbt vi tuydn.

1.804. Tai xich dao, mdt vit roi (khong vin t6c ban ddu
déi vér Trai DAL 1o 46 cao b = 500 m xubng mit 44t Bo qua
sire cin khong khi, hidy x4c dinh g tri va hedng cda 46 léch
cha ditm roi so vérd dwdmg thing divng. '
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CAC BINH LUAT BAC TOAN NARNG LUGNG, XUNG LUTNG
VA MOMEN XUNG LUGNG

1.187. Mé¢ hat chuyén domg theo mét quy dao ndo 46
trong mit phing xy it dikm | o6 ban kinh vecly 1, =81+ 2Zfm
&2 didm 2 cb bén kinh vecto 1, = 24— 3 m. Hat do chuyén dong
dwdri tae dung cha ohing lec trong d6 o iye Fo=3i+4f .
Tink céng thye hién béi lwe F. :

1,508, M6t ddu may xe biva kbhoi brong m mé may chay
ahd ga sac cho van 8¢ cha né cho bbi quy gt v=als, vé&i
a 13 hing 85, 5 1& quing dwng dt duwoc. Tinh cbng tong cong .
cha tht cd cle lyc tac dung lén dfu may, thwre hign trong ! gigy
diu ké tir e md may. : .

1569, Dong ning cta mt hat, chuyén ddag trén dwong
tvom ban kinh &, phy thudc quing dudng di thes quy iudt T'== as?,
2 1d mét hing s6. Tinh lye the dung lén hat coi nhw ham cbe s.-

1.116. Mot soi day xich chifu dai f=15m, khdi hrong
m= 0,20 kg, ndm yén trén mét cii ban mjt rap sao cho mPt
din cha ddy treo o lrng ngodl mép ban. Khi phin diy ko Krng
ngodi ban ¢b chidu dai bing w= 1/3 chifu dai cha ddy thi day
bat ddu chuyén dong Tinh cdng cha chc lwe ma sat, the dung
in day xich cho d&n khi day roi khdi mét ban.

£.101. Mat vat khdi lwong m duge ném 1&n v&l vin tbc
ban 44U v, Hm véi dwdng ngang mdt goC @ Tinh cdng suft
trung binh cha rong hye trong sudt qua trinh chuyén dong cla
vat v, cong sudt tive théi cha trong hre theo thdt gian,.

1.112. Mot hat khdi lrong m, chuybn déng theo mOt quy
dao trom bém kinh B, vii gia 16c phap tuyén xéc dinh theo thoi

gian 1a w,=at’, a la mdt hing sb. Tinh theo thoi gian, cong
<ulit chia 1At ch cde lye tae dung 1én hat va gid inl trung binh cia
cong suat 46, trong thei gian ¢ gidy 48u k& tir 1Gc bit diu ghuyén
djng. '

1333, Mét vt nhé khoi hrong m ndm yén tai mot digm O

" tvén mét mit phing ngang. Ngwdi ta truyén choe nd mit vén tbc
ngang Vo Aac dinh: . )

2) cong suit trung binh cla luc ma sat trong subt qui trinh
chuyén dfng cha vat, bidt he sb ma sat k=027, m=10kg
va po=1,5m/s;

36

b) cOng sudt tre thiv cire dai cha hre ma sét, hikt hé 56 ma
sht k== gx. v&i o i hing €5, x 1 khodng cach dEn ditm O.

1.184. Bt vit nhd khii hrong m=0.10kg, chuyén déng
trony mot b quy chibu khéng quah tioh, b quy chifu nay thyo
higs mt chuyfn 49ng quay xung guash mdt trec ob dinh véi
vin e gbc khéng 46 =50 rad/s. Tinh ofng cha Jwc quan
Gk i tam, khi vet 46 chuybn ddng tir didm 1 dén dibm 2 cdch
true quay ahitng khodng lfn hvgt blng: ry=230cm ; r;= 50 cm.

£,415, B4t hé gbm hai 16 xo mic ol 1idp nhaw, 18n hrgt c6
4 5B dan héi Ky va k. Tioh cong cye tide cn thitt 48 kéo dai
hi dé thém mt doan Al '

1.816. Mot var khdi lrong m dwge ning lén O mit d&t bévi
mét ipe F, phy thudc 4§ cao y theo quy it ¥=2(ay— 1) mg,
v&i g % hiog 8 duong Tich cong ol luwc d6 va d§ 1ing thE
ming cha vt frong niva doan dwdng ddu tién cta qud irinh di
[N

1,897, The ning cha mdt bat trong mdt trwrdng ndo 46 b
dang U=a/r’— blr, véi a, & 13 vhivag hing sb duong va r 13
khoang cich tir t4m cla tiudng. Xic dinh :

a)gik tri ro g véi vi trl ¢An bing.clia hat: x&t xem vi tr
can bing 46 ¢ b€n khéng T -

b} gi4 i cire dal cha Wye hit; v& d& thi cba ahitng ham 56
Uiy va F.{) (hinh chiBu cia fye 1én bin kinh vecto ),

1.138, ThE ming cha mdt hat trong mdt trréng hre phing
oh dang U= ax® + By®, v&i ¢, B 14 nhirng hiing sb dwong khac
whau. Xéc dinb : _ S

a) trwdng luc dé ¢6 xuyén tdm hay khong ?

b} dang ciia cac mit ddng th: v cdc mit trén 46 ¢ 16m cla
e F = const, :

1439, €5 hai trvdng lue ding: LF=ai; 2} F=
= axi + byj, trong d6 i, § 12 cac vecio don vi trén céc true x, y
v3 a, & 13 phitng hing s8. Xé&t xem cac trwéng e dé <6 tinh
chit the hay khong ? .

1.120. M&t vat khdi lwong m dwoc ném Jén doc theo mét

3t phing nghifng géc « véi mit phing ngang. Vén 16c ban

ddn ciia vAt bing 2, hé s8 ma sat bing %. Tinh quing dudng
di dwge cla vt d8n khi dirng lai va cong cha lwe ma st trén
guing dudmg ay.
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. W5t vong d8m nhd A4 trwgt tir dinh m’ét ngon dﬁii
métl gk?;n a%fa; H% tigp theo dén mot b dbe thing du’;gg 51
xubng mft bal phing ndm ngang (hlrnh° AZE). Hc’nndo cao h cia
be dbc thing dirmg phai bing bao nhicu aé khi trwgt xubng
vhéi by dbc, vong dém A bay ra dat diroc khodng cach s iom
ahat ? Khohng cach 46 bing bao nhiéu ?

Hizh 29.

Hinh 28,

177, Mat vat nhd 4 treot khong vén toe diu t'ir ad £a0
A t:éizriéi Eggmg trwreet dic dwge ndi tikp bl mot pwa ,dirgni
rron ban kinh A/2 (hinh 29). Gid thigt ma sht bing 0,’ xéc dinb
vAn t6¢ clia vat tai dibm cao nhit cha dwémg trwgt (Yoo vat 101
dw?gzgfj@;?ét hon bi khdi hrong m. dtro'cofreo vao diu m?t
soi day 4o dai & Hoi: phai dich ch:lyén diém jtfeq tn;m;in m?
phing ngang véi vén t0c nhé nhiit bing bao nhife. iz hon ni:
chuyén dich vach mét c‘ilr(‘mgétrbn x]l:;% ;?;rini gg;e;'n ? Ti

14 tri sivc cang cla ddy lboc no qua vi g ,

o ?.Ling c’?rég}z mdt z‘sét phing ngang c6 mot hiah tr;;l ;Eatﬁrﬁ
dieng ¢b dinh ban kinh R va mdt vmas.}g5 ::6 n:ﬂé:a&; .;_:-;mda; néﬁ_i
- ngang AB chiu dai Ip
{hinh 30 — nhin tir irén).

Vong nhd 4 nhan mét
van i6c ban ddu Vo nhw
bigh ve. Tinh théi gian
chuybn dong trong mat
phing clia 4, cho dén k&]i
néd gip hinb tru. Ma sat
bing khong.

1.125. Mot soi day
f1mé 30. Hish 31 531 hi nhin o chiiéy déi ¢
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vé o6 hé sb dan Hoi k. mot diu ddy ¢d dinh tai diém O. Diu kia
clia day o6 ghn mét cdi ngang B Chinh 31), mét vong nhd A khii
lwogng m dwge tha ra or O. Bd qua khdi lwgng cia day va cba
cai ngang B, tink d& kéo dai I5m ahit cha day.

1.126. MOt vat 4 ndm vén irén mot mit phing ngang nhin.
Wé dirgpe n8i vao mit didm cb dinh P bing mdt soi diy va ndi
v&i mdt vat B bing mdt soi day khac, vAt qua mdt rong roc
khdi lugng khong dang ké ; khai lwong hal vat 4 va B bing
nhau ¢hinh 32). Ngoai ra vit 4 diroe ndi vao didm O qua mdt
14 xo nhe khong bién dang chidu 43 Jo= 50 cm va ¢d h¢ s
dan héi = Smg/lo v&i pr 13 khSi hwong clia A, Khi ta 481
day PA, vit 4 bit didu chuyén ddng. Xac dinh van tSc cha nd
Wic nd bit diu réd mit phing ngang. '

Hinb 32. . Hink 33.

1.127. Trén mét mit phing mgang co dit mét tAm van
mang mdt vit kh6i lweng m = 1,0 kg : vat ndy ndi vio diém O
bing moi sof diy din hdi nhe khéng bién dang chifu dai t, =
= 40 ¢ (hinh 33). HE s8 ma sat cha vat trén tim vén bing & =
= ,20. TAm vin tir tir x& dich v& bén phai cho d&n khi vat bit
ddu trygt trén nd. Ding e d6, s¢i diy 1Ech khdi vi tri thing
dirng mét goc & = 30°, Hay xac dinh, trong hé quy chidu gin
lifn v&ri mdt phiing ngang, cdng clia lye ma st téac dung 1én vit
m tlr e ddu dén lic nd bit ddu trwot.

1.128. M6t thanh nhin nim ngang AB c6 thé quay xung
quanh mot tryc thing dirng di qua ddu 4. Thanh dé mang mdt
vong nhd khdi lrgng m, duge ndi vao diu 4 bing mat 1o xo
khdi lwgng khong dang ké va chifu dai bing /. HE s dan hai
otz 19 xo bing k. Tinh céng phii 160 dé lam cho hé néi trén
cquay chim véi vin 18c gbe . )
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4 12%. Trén mt rong roC gan ¢ dinh vac win cla phing

thi nghidw c6 mat soi day vit qoa,

hai diu day mang hai khi

lirgrmg iy VA Mg Bé qua khii heong clia ropg t9c va i day
‘vi bé qua ma shi, Lio gia the we cha Kndi 1am € cha hé
§.130. Hai hat twong tac a0 ¢hanh mét hé kin oo khbi

tarn dirng yén. Hinh 34 vE vj iri hai

Hinh 34 Efigh 35.

hat tai mot thod ditm ndo
46 va quy dao cha hatwme,.
v quj dao cha hat iy
bilt réng ma = PM1f2.
7.131. Mt vong <Ay
wich ki A co khi lugng
wr == 0,36 kg, dwoe ndi gua
mdt soi diy véo d8u mdt
iruc thing dirng cha mdt
may guay li t&m {hink 35}
va guay V& vin t8c g6C
yhong a6 w=135 rad/s.
Soi day 1am mt goc &=
= 45° vol dudng thing

ding. Xac dinh khodng chch tir khoi tam vong ddy xich dén

truc gquay va sbrc cing cha soi day.

4.132. Mot hinh nén tron xoay A khdi lwgng m = 32kg

co nlta goe & Ainph o= 107, 1an déu khong trwot trén mot mit
nén B sao cho dinh cha no bat ddng (hinh 36). Kh iam chia

Hinh 30,

hinh non 4 & cung 40 cao
véri dinh O, cach dinb O
mot khoang [= 17 cm va
chuydn dbng theo mdt
drdng tron véi van tée
goc @, Hiy xac dinh:

a) lwe ma sat tinh téc
dung vao hinh 1nén A khi
w=10rad/s;

5} nhivag gid trj cta @ 4t cho chuyén dong cla hinh ndn A
ti2n hanh khong trieot, hé 5 ma 54t gitks cac mat bing k = 0,25
1.133. Hai hat chuyén dong dbi voi mot hé quy chitn K
doc iheo true x . hat thiv nhiit cd kh&i legng m, va van tBe Vi

hat thiv hai ob khoi lwong m, vd van tBe v,. Hay tinh:
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 m) vAn 1Be ¥ cla h§ quy chitw X trong db dong nang téng
odug ola hai bat nhd ohit;
b} dbng nang Wong odng cla hai hgt 46 trong hé quychitu K.

EE34, RhéE tim clia mot 1€ hat dung yén trong mot he
gy chida chuyen ddng Hinh ifn vdi vin the ¥ d6i v mé‘i hé
sy chibu Galitéo K. Khdi lwong ciia b hat bing 1, nang hrang
1hng cfng cha b 85 dbe vii hé quy chido khéi {m bing E. Xéz
Ginh ning logng ibng ching cha hé hat trong hé quy chite K

.. £.135, Ha vit nhd khdi hegng mg vd m, wbl voi nhau
bdng mot 1 xo khbi hrong khéng dang ké, ndm yén teén mdi
mii phing ngang ahin. Ngwod ta truyén che hai vat d6 nhfm;g
veclo vin 1€ ¥y VA v, vadng goc nhau vi ndm ngang, Hay xéc
dinh nang hrong toag cbng oha hi§ trong he quy chitn khai thm.

1,136, ‘Mét né gbm hai hon bi kbdi hwong my va my ndi
v&i hew bing mét 16 xo khéng ning. & thoi diém = 0. Cac
hon bi nhip dwge nhitag vin e dfu vy vd vy va B bét ddu
chuyén ddng trong trong trwrdmng Trad Dat. B qua sire chn khon g
ki hdy xAc dinh theo thoi gian 4 xuag heong tong cdng cha
né khi chuyén ddng va ban kinh veclo ctia kh&i tam d5i voi
v tri ban diun. | '

4 L%j?u Bi6t hé gOm hai khén lap phirong gitng nhau, cing
cb ¥hdi lwong bing m, dwoe ndi vOi nhau bing mot sojé day
s cho mot 1 %0 khdi hrong khong dng k&,
o6 hé o dan héi &, bi nén lai gifra hai khai dé
(tinh 37} (F mdt third didm ndo 46 ngudi ta 46t
ari dity, Hiv xéc dinh

aj gia tri cdia d6 co ngin ban ddu Af'cha 16
%6 dé& cho kbbéi 1ap phwong & dwdi dwoe nang
1B khi dB¢ day ; | '

by d6 can A ning 8o cda khdi tAm clia hé, néu
46 co ngin ban diu biag Al= Tmg/k.

(1.138. Hai xe nhd gidng nhau | va 2, irén Hinb 37.
mdi xe fé mat ngirdi 141 ; hai xe 46 chuyén déng khéng ma sit
trén nhwg dwérng gay song song vi ¢i dén gip ahaw. Lic gip
nhau bat ngwdi ddi xe bing cach nhdy sang ze ctha nhau theo
huéng vudng gbo vii hwdng chuyén dong. Khi d6 xe 58 | dirng
loi va xe 5B 2 ti¥p tuc chuyén ddng theo hudmg cii véi vin thc
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bing v. Hay xéc dinh che van tbc bap dau cta hai xe bitt khéi -

rong mi xe bling M, khbi lrong méi ngwdi lai BAng n.

1.13¢. Hai xe gibng nhau, xe 09 theo sau xe kia, cUng chuyén
déng khong ma st theo quan tinh vOi cing van tbe vo. Trén xe
san b mot ngudi 1 ¢b khdi hrong 7. & mét lic ndo d6, ngudi
141 nhiy 1én xe chay trwdc viri van toc u (4581 vin xe gau). Khai
lwgng mdi xe bing M, xac dinh vin tbc cic xe sau khi nhay.
1.140. Hai ngwoi o6 cing khdi lwong m, dirng tién mét
chise xe ndm yén khdi lwong M. Bb qua ma sat, hiy xdc dinh
van tbc cla xe khi hai ngwdi d6 nhdy xudng xe v&i eling van
t6e u nim ngang (431 v&i xe): D d8ng thir ; 2) ké trwroc Tgrdi
san. Trirdng hop nao vén 8¢ xe thu dwoc lon hon va ién hon
bao nhiéu 180 so vérl trwdmg hep kia ?
1.141. Mot day xich chidu dai /= 140 m, khdi Juong
m = 100 kg, dwege treo bing mét sgi day sao cho dfin dudi
cda day xich chdm lén mot mit ban. Soi diy bj dbt, diy xich
roi xubng mit ban. Tinh xung hwong téng cong diy xich da
truyén cho ban. : '
342, Mot hon bi thép khoi lwomg m = 50g roi tiv 40
cao b= 1,0 m xubng mat nim ngang cha mot vt cd khéi lwong
lom. Xac dinh xung lweng tong cong hon bi truyén cho vét san
nhidu ln nay 1én roi xudng, bigt ting sau mdi 1dn va cham van
t6c hon bi giam di, ¢hi cdn bing n= 0,80 vin tic {rirdc va cham.
1.143. Mot ngwdi kbdi lwong m dirng trén mot cdi be
khi lrgng M nim yén trén mit ho. Ngwdri @6 dich chuyén mdt
doan 1 voi vén ibe v’ () d6i voi be «i dirng lai. BS qua sd¢
cAn chia nwée, hdy tinh
a) do dich chuyén | ciia bé dbi voi ber hi;
b) thanh phin ndm ngang cha hye do ngudi tic dyng én be
khi chuyén ddng. :
1.144 . Tréariinh cha mét rong 1ec c5 dinh ¢6 vl qua mot
sov day, mot dau iree mdt cal thang cH ngrdi bam, dau kia
treo mot vat doi teong khéi wong M. Ngudi c6 khéi legng m
dich chuyén vé phia trén mét doan 1 dbi v&i thang ¥0i dung
lai. B4 qua ma sat va bd gua khdi lrong cha rong roc va day
treo hiy xac dinh- 49 dich chuydn 1 cla Liibi thm cia hé.
1.145. Mot khiu sémg ca nong khdi hrong M, trwot khong
vin tbe ban ddu vE phia durdi cha mdt mil phing nghiéng, lam
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.géf a.c‘%":‘}i viri mat phing ngang. Sau khi di dwoe dogn dwdng /,
khau stng bin ra mot vién dan b sxung lwoag p nim ngang
roi dirng lai. BS qua kbsi hrong cha vién dan 43 véi khdu stng
tinh khodng théi gian bin. ’
) 1 .ﬂ”%. Mgt vién dan khbi hroag m bay ngang, xuyée vao
ga‘c‘?t!vgﬁ gﬂ?ﬁl liirs_)*ng M treo bdi hai sgi diy gifag nhau, chifo
ai [ vA dirng lai trong §6. Khi 45 hai diy léch di mét goc ¥
(hink 38). Gid sir m << M, tinh : & e
a) v:’;,n thc vign dao trwdc khi xuyén vao vEL M
h-l.j} s phin trim &6ng ning ban d3u cda vién dan bin thanh
miset. '

Hizh 38,

- Hiwd 39.

. 1.147. Mot vong dém nhd khdi lwong m truot khong
vin tﬁzj‘ ban §3u tir dinh mdt ngon d8i nhdn chidu cao b, xudng
gip mot @m van khéi lwong M, @5t trén mét mit phing ngang
nidn dwdi chan 48i (hish 39). Do ma sét gifra thm vén va vong
dém nhé, vong nay bi him chim lai v 48 mot Wic ndo do, ca

" hai ciing chuyén ddug.

\ 1) Tinh c6ng tdng coog clia cac lyc ma sit trong qua trinh
nay i

2) Co thé khéing dinh rin oi
) i g k& qud ndi teén khdng ph A
hé quychidu dwge khéng ? e phu fhnge
E.M;S. ’Ngu'(’ri t? thd moét hon di tir mdt df cao h. Meu
k%‘aéng; cH sirc cdn khong khi, khi rod zuebng dit, hon da thu duge
vin the gp = }2??1. Thiét 18p lpi comg thirc @5 bing cich gi-éi
banﬂ mén}rang hé quy chiZu chuyén dong, roi xubng voi vin tée
khong doi ve. E
“E.AM@; Mot hat khéi lugng m= 1,0 g dang chuyén dong
v&i vin the vy = 3,08 — 2,05§ m/s, d&n va cham hodn todn m.ém




vori mdt bat khac khdi lwong 2,02, chuyén déng voi vin tdc
v, = 4.0 — 6,0k m /s. Xac ginh vecto vin e v cla hat t4o
thanh (hwomng va 46 1om)

5.150. Tinh d6 bien thidn dong ning cla mot hé gdm hai
non i khdi hrong ma. moa, khi ching va cham hoan ioan mém
véri nhau ; vAn toc cla ching triwdc va cham bing ¥, va ¥y

1.¥51. Mot hat khoi hrong m, dén va cham hoan toén dan
hdi vér ndt hat khbi heong =1, ban ddu dimg yén. Tinh t¥ sd
dhng nang bi gidm di cla hat 1 ndu:

a) hat dé bi bin trd lai theo hudng vudng goc véi hudng
chuyén ddng ban dau ;

b) va cham ¢ tinh suyén tam.

1.452. Mot hat 1 d8n va cham hoan toan Jan hdi véi mét
hat 2 ban d8u divng vén. Tinh ty s& kh6i lvong cla ching, néu :

a) va cham 1A xuyén tdm va cac bat {san va cham) chuyén
dong ngwoc chifu nhau voi cing 46 1om van {oc.

b) cic hwimg chuyén déng cla hai hat hop véi nhau goc
B— 60' vi nim d5i xirng nhau dbi véi hwéng chuyén déng
-ban diu ctha hat 1.

£.153. Mot hat 1 chuyén dbng véi vin t6c v=10m/s
d8n va cham xuyén tdm vao mdt hat 2 ¢b cung khéi lwpng, dang
dirng vém. San va cham ddng ndng clia hé giam & n= 1.0%.
Xac dinh 46 kon va hudng cha vén tbc hat 1 sau va cham.

1.154. San khi va cham, mdt hat khdi lwong m chuyén

ddng 18ch huéng di mdi goc n/2 va mdt hat khac khdi lvgng M

ban diu dirng vén, bj bin di theo hudng hop mot goe &= 30
dbi véri huwdmg chuybn dong ban diu cha hat m. Héi : déng
pang chia hé sau va cham thay dbi ta sao va thay dbi bao nhién
phéin tram, néu M /m =507 .

1.9155. Mot he b Bp gdm hai hat o kh6i lwong m2; va
m chuyén dong lai gin nhaw, theo hai hwéng vudng gbe nhau,
vori van t8c vy va v, Hily xac dinh, trong bé qu ychidu khl tAm:

a) xung hrong cha m&i hat |

b) dbng nang toug cing clia hai hat.

1.156. Mot hat khdi lwong m,; d8n va cham hoan toan
dian hdi véoi mdt khoéi hrong my < sy ban diu dirng yén. Xac
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dinh goc iech hurdng chuyén déng o : B

nhit cha hat ddn tiéo sen khi va cham. A B O
1.157. Ba vdng d&m nhd gidng Q.f;».a /

nhan 4, B, C adm yéa trén mos mit \"'@

phing ngang nhin (hinh 40}, Ngwdi P

ia truydn cho vong 4 vén the v va

vong ady d8n va cham G0ng thdl vé

ch hai vong B, C. Khodng cich gilra _

hai thm cfia cac vong 8, C trude khi va chem bing 1 8n dwong

kink mdi vong. Gih sl cac va cham 13 hoan toan dan £&1, xac

dink vin t8c clia vong A sau va cham. Tinh gia tri cla 1 4é cho

vong A4 bio ngwor lal; dirng lgi; tifp tuc tidn o sau khi va

cligie.

1.188. MOt phin tr d8n va cham vao mét phin tl khac
cing khoi lvgag, ban din ding yén, Chirng mirh ring sau va
cham, géc hop bér nhivng hwéng chuyén déng cha hai phan t& -

a) bing 9%, n®u va cham hodo toan dian héi;

by khac 90°, nfu va cham mém.

T

Hink 4.

1.158%. Mot 8o Ura phot mdt ludng khi liéa tue vin vin
19c phut bing u (d6i véi t8ir 1ra). Luwuw lwong khi phyt va bing
1 kg/s. Chirng.minh ring phwong trinh chuyés déng cla t8n
Iva 13 - ' L

: mw%w=F — umn,
trong dé m Ia khéi hrong tén liva tai thei dibra dang xél, w la
gia tic tén Wra ; F la tdng hop cic ngoai lye (trong lwe va sirc
chn ¢ha khéng khi).

1.160. M&t t3n Ifra chuyén ding khdng o6 ngoai lee tac
dung ludm lwdn phet mdt tudng ki lén tuc ; vAn 5o phut khi
ddi véri tén Mra bing w, khong d6i Tim vin tSc tén bra v tai
thi didm ma khdi brong cia nd bing m, néu thei didm ban

. GHu vin t8c binz € va khi lwong bing me. Ding cdng thic
cha bai todn trén. '

1.:161, Thi®t lip dinh ludt bidn A4 khéi lwong clie mat
tén Ifra theo théd gian ¢, ndu t8n Hra chuyén dong khdang cb cac
ngoal hye tac dung v&i gia tc khong dbi w; vin tdc phut khi
d8i voi tén Hra khong d6i va bing u ; khéi lwgng bun d4u cha
tén Wra bing mo.
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1.162. Mt tau vi try khdi hrgng me. chuyén dong khéqg
neoai bre tac dung voi van 16c khing déi vo. Mubn thay fi@i
hwéng chuyén dong cla nd, ngwdl ta cho hoat déng in{)& ﬁol‘%g:
cer phan Twe phut mét 1idng khi co vin t6c » khong 4oi doi v
con tau va co hwong luén fudn vudng goc voi huong chuyen
Adne ca con 1an. Khi k&t thic thiri gian hoat dfng cha doug co,
Khoi lwong con tau bing m. HoOi huwong chuyén dong cla con
taw léch mét goc o bing bao nhitu so voi hwdng chuyén déng
ban din ? :

1.863. Mot cai xe dwng cat chiu tac dung theo phirong
ndm ngang bt mat lyc kéo F khong déi cb hwimg trung voi
hiréng clia vecto vin t6c cha xe. Do mét 13 thung & san xe.
cdt chdy xudng voi heu hwong khong d6i p kg/s. Xac dinh gia
~ Bc va vin 8¢ cha xe lac 1, nBu lac ¢ = 0 khéi hrong ciia xe bing
Mo Vi vam thc cha xe bang 0. B6 qua ma sat.

. 1.164. Mdt céi buc 4 khdi hrgng m10 chuyén dong v€ bén
?éhéa (hinh 41) @uot tac dung clia mt fye kéo F khong adi. T
mot cai phlu cb dinh cat ludn Judn chay xudng buc; toc 4O chay
ctin cat khong déi va biing pkg/s. Xac dish theo thon gian, van
t3c vA gia t6e cha cai buc trong qua trinh cat chiy vao buc.

R T s

Hfinh 41, Hinh 42,

1.165. Mot day xich 48 chidu dai /. mot phin ndm {rong
mét 6ng nhin ndm ngang. con mot phén chié'*u dai & lo Iaﬁrpg
& ngodi v o6 mot diu B chim Rn mat ban. F mdt théd diem
ndo d6 ngwdi ta thi diu . cla day xich. Tim van téc cua diin
4y khi nd réi khodi dng (hinh 42), ’

1.166. Mamen xung hrong clia mot hat d6i voi mdt diem
O thay d&i theo thdi gian ¢ theo qui ludt M = atbr? a va
b 14 hai vecte khong d&i va atb. Xac dinh d8i véi . momen
N efia fye the dung ién hat, khi vector M hop v M goc 45"
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1. k57, MG hdan bi kh6i brong m degc ném éa theo hudrng
nghiéng goc o voi dwdng nim ngang vii vin 1He d5u bing v,
Xhc dinh theo thdi glan chuyén ddéng, moédun A cla moémen
xung hwong cia hon bi dBivoi digm ném.
ban diu. Tish M tai dinh qui dae. néu
m=130g a=—45° o= 25m/s Ba
qua sirc cdn khong khi,

1.168. Mot vong nhé A khoi lwong
s Ctrwgt Irén mo6t mat phing ngang
nhin véd van tdc o dén va cham hoan
toan dan hdi véi mot thanh thing ding
nkan ¢5 dinh tai didm O (hinh 43).
Hudng chuyén déng cla vong nhd hop

véi phap tuyén cla thanh g6c o Xac
diinhpi P Y & Hinh 43

a) nhirg didm, ma d6i véi ching mémen xung hrong M
cha vong nhd 4 khong d6i trong qua trinh chuyén déng ;-

b) d6 lom cha do bifn thién mdmen xung lirgng cha vong
nhé A d6i voi diém O trén thanh thing dirng, ndm trong mit
ohing chnyén déng cha vang A, chch @ mot khoing /.

1.18%. Mot hon bi nhd khéi lwong m dwoc treo vao triin
nha tai diém O bdi mdt soi diy chidu dai /: hon bi vach mét
vong tron ndm ngang véi van tdc goc khong déi w. Xac dinh
ahirng diém ma d8i véi chiing mémen xung lwgng M cla hon
bi khong ddi. Tinh do'1on cha dd bitn thidn moémen xung lvong
cha hon bi ddi voi diém O sau 1/2 vong quay. :

1.178. Mot hon bi khéi lwong m dwgee thd rot khong V.ﬁi".
tde ban ddn tr mét d6 cao A Tinh dd 1ém clta do bign thién
momen xung hrong trong khoang thoi gian rol 481 voi mdt
diém O cda mét hé quy chidu chuyén dong tinh tign theo phiro'ng
ngang voi van t6c ¥ lie ban diu diém O trang véi vi & hon bi.
B& qua sirc can khong khi. _

£.171. Mt dia nhin ndm ngang chuyén dong quay vii vin
the goc o khong déi xung quanh mdt truc thing dorng di qua
tdm O cta dia. Tai lue r= 0 mbt vong nhod chuyén dong e
téam O vl van t6c vy Xdc dinh mdémen xung lwgng M (1) ¢ia
voug nhd dbt vii @m O trong hé quy chigu giin lign vl dia.
Chi v ring mémen xung lweng dé 14 do fuec Coriclis gdy ra.
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1,875, Mot hat chuyén doug teén mfi gud dao kin, trong .
mét trwdng lpe zuyin thm. The ning cha hat irong rwong
wre bing U= kr®, k 1 hing $8 duong va r B khodng ofch o
hat dn tAm O cha trwdng, Hac dinh khdi hygog bt skt Khodng
chch nghn nhdt dén O bing vy vi vin 8o hat ted dibm cach O
xa nhit bing o, .

1.173. Mot hoa bi nhd dwge treo vio mdt didm cb djoh &
bing mét s¢i ddy khong kG Wrong, chidu dai L Ngwdi ta dwa

hon b ra khoi vi Ui cdn bing sac cho sgi day hop vai dudng
théing dirng goc &, Sau d6 truyla cho hda bi mdt vén tc ngang
vudng ghe v&i mit phing thing dirng di qua svi diy. Héi phai
truyén cho hoén bi van tbc
T e bing bao nhidu, &€ cho
@fg gée lach om nhik giira soi
- ” day vi dwivng thing ding
_ g bing w/2 7
F 1.174. Trén mét mit
" phing ngang nhin b mdt
tHinb 45 v3 nhé kb8l lwomg m
chuyén dong ; vit ndy duge buge vio div mbt soi day khong
din ; ddu kia clia diy duwge kéo gua 18 O (hinh 44) v&i véa ibe
kéo khéng dbi. Xac dish sie chng cia diy theo khodng cach »

gitra vit va 18 O, ndu vhi r= ro, vin tie goc cfia diy bing @,

1.375. Mt soi diy nhe khong dén quiin vio rdnh cla mbt
rong roc b dinh kh@ lwong 1ém, bén kink R ;ddu by do ‘¢ha

déy mang mot vit nhé khi lwong m. & Jdo ¢=0,h¢ dwoc

thi ra va chuyén déng. ¥4c dinh theo thdd gion ¢ mbmen XBng
Wwrong cha hé &Bi v truc cha rORg oo,

1.176. MAt qné ciu ddng chlt kb3 hwong m, bin kinh

R fin khong trirot irdn mit phing nghitng gbca voi mgl phing
ngang. Xic dink theo théi glan, mémen xung lrong cla qua ciu
88 v didm tigp xuc lic ban diu. K8 qul thay 4 nhiy the nao
crong trrdmg hop mél mii phéng nghitng hoan todm phin ?
5.177. M4t b hat oo xung hegng tng chng p VA mdmen
xung lrong R 4B voi mit ditm ©. Tim momen xung hre'og
M’ cia hé dbi voi digm O, zac dinh bdi OO0 = re Troug

trwdng hop ndc mdmen xmng hromg ‘cha hé hat khéng phu |

thude vio diem O.
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1.178. Chung minh ring momen xung hrong M cla mdi
hé hat 46 v&i digm O clia mot hé quy chidu & cb thé cho boi
M=M+ [,

trong 46 Wi 1a momen xung lwong rigng (trong hé quy chidu

khéi tam chuyén déng tinh tign) ; re 1 ban kink vecto clia khoi

tam d5i véi diém O p 14 xung lwong

) m/z  tong chng cha hé hat trong bé quy chidy K.

m U 1.179. M6t hon bi khdi heong

L chuyén déng véri vin the we, 48n va cham

m/z  Xuyén tAm dan hdi vao mt trong hai qua

ciu clia mdt ta d6i cémg, ban diu ding

yén, nhw v& trén hink 45 Khdi lwong

mBi qud cfu cha ta dbi bing m /2, khodng cich gika ching

bing /. B6 qua kich thirde cla nhirng qud cfu, xéc dinh mdmen

xung hrong tiéng A clha a doi sau va cham, nghia 1a mémen

xung lwong trong mdt hé quy chidu gln li€n v&i khdi tAm ta

461 va chuyén dong tinh tién. '

1.18¢. Hai vong nhé gidng nhaw, mdi cii o khdi lwong

m, ndm yén trén mot mat phing ngang nhin. Ching dwee ndi

vé&i nhau bing mét 16 xo nhe khong bién dang, chidu dai / va

hd 30 dan héi k. O mot lic nao 4o, mét trong hai vong nhoé

nhin mot vin tdc v theo hudéng ndm ngang va vudng goc véi

16 xo. Tink dd dan ty d6i 1om nhit cha 0 xo trong qué trinh
chuyén dong, bigt ring no rit nhd so v&i don vi

Finb 43,

€O HOC TUONG BOI

1.181. Mot thanh chuyén dong thee chidu doc, véi van the
v khong d8i d8i voi hé quy chidu quén tinh K Véi gi tri v bing
bao nhidu thi chidu dai clia thanh trong hé quy chiu dé s2 ngin
hon chifn dai rigng clia nd & n=0,5%.

1.182. Mot hinh tam gidc vudng can dirng yén trong mot
hé quy chigu K, ¢6 dién tich bang S. Tim dién tich cha hinh tam
giac mily vA cac goc cia nd trong mdt hé K chuyén déng doi
vé&i hé K voi vin ibe bing */5 ¢ theo phuong song song véi
canh huyén cih tam gidc. : .

1.183. Tim dd dai riéng clla mdt thanh, néu trong h¢ quy
chigu phong thi nghiém, vin téc cha nd B o= ¢/2, 45 dai 1a
/= 1,00m vA gbc gitra nd va phwong chuyén déng 1& ¥ =45".
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1.884. M4t thanh chuyén dong doc theo mdt cii thuwdce
v6i mbt vin t8c khong dbi ndo dé. Néu cb dink ddng’ théi vi
o1f chia b hai déu thanh ndy trong hé quy chifn gln vé&i ol thede,
thi hidu s cde 50 doc trén thuwde ld Ax,y =4.0m. Néu ¢3 dinh
d8ng théi vi tri cta ch hai ddu thanh tromg h$ quy chifu gin
v&i thanh, thi hidu s8 cic 56 doc cling trén thwde nay 1A Ax, =
9.0 m. Tim dé dai riéng cha thanh va vén tbc cla nd dBi voi
cai thwde. .,

1.185. Théri gian sdng riéng cia mdi hat khong bén ado do
13 o= 10 ms. Tim quing dudng hat & dwoc trde khi phin
ri trong hé quy chidu phong thi nghiém, trong d6 thoi gian
séng cha hat 1a = 20 ns. '

1.186. Trong mdt hé quy chity K. hat mézén u chuyén
dong véri van tbe o= 0,990 ¢ bay dwoc mdt khodng /= 3,0 km
tir ch® sinb ta 06 t&i chd phin rg. Hiy xéc dinh:

a) thoi gian sdag riéng cba hgt mézdn ndy:

b) quing dudng md hat mézdén bay dwoc trong hé X theo

“ ' cach nhin riéng cha né».

1.187. Hai bat chuyén déng trong hé quy chi®e phong thi
nghiém theo mot déng thiing voi cling mdt yén tée A v = -3/ 4t
d4p vao mot cai bia dirng yén cach nhaw mdt khoéng thoi gian
v== 50 ns. Tim khodng cich riéng gifta chc hat trwde khi ching
dip vao bia.

1.188. Tgi hai didm trong mdt h quy chide K, cb hai bitn
¢3 x4y fa choh nhan mdt khodng thoi gian As. Ching minh ring, .

nén cac bidn o nay lién kit o6 didu kién trong hé K (vi du ahw

sing nd vA vién dan d3p vao bia), thi ching cling lién k&t c6

didu kién trong mdt hé quy chifu quan tinh X’ bit k¥ nio khac.
. 1.189. Hai hat chuyén déng trong mdt hé quy chibu X

theo mdt dwdrng thing nao d6 va cing chidu, v&i vin 1de v=
- 0,990 ¢. Khodng cich gitra ching trong hé quy chifn nay 1a
/= 120 m. Gia thir ring tai mdt thoi didm ndo d6 ci hai hat
ciing bi phan rd trong mét hé quy chidu gin véi ching. Hbi :

trong hé quy chidu K. khodng thdi glan giira hai phén rd cia .

hai hat bing bae nhidu ? Hat oo s2 bj phan ri sau trong hé :K' ?
1.190. Hai thanh co cing 46 dii ridng /o chuyén déng

song song véi mét truc chung va-dén gip nhau. Trong hé quy .

chitu gin voi mot tromg hai thanh, khodng théi gian gilra hai

1

i P

e e A

n tring nhau cha cic ddu bén trai va cac d8u bén phdi cha
cac thanh bing Ar. Héi: vén tSc cba thanh may trong hé quy
chin gin vdl thanh kia ?

1,791, Hai thanh o0 clng d§ dai riéng /o, chuyén déng
song song voi mot truc chung x va dén gdp nhaw, voi van tbe
tromg 481 o Trén cd hai ddu cla méi '
thanh co dat ahirng doog hé dong b6 ,, ,

vii nhan, 4 vo1 B vd A véi B émT;J

{hinh 46). Gia thir ngwdi ta By gdc

thoi gian trong cac hé quy chifu gin A B
v méi thanh B lic md ddeg hé 8-
ngang hing véi ddng hd 4, Hiy xac
dinh : ' -

a) sb chi trén cic ddag hd B va B’ tai lic ching d5i dign
nhau ;

b) cing hdi twong ti, 46 v&i cae ddng hd 4 va 4.

1.192. €6 hai nhém d6ng hd déng bd K va X chuyén dong
twong d6i véi nhau voi van tée v, nhy bidu didn teén hinh 47.
Liy gb¢c thei gian 1a e ma dong ho- 4" d6i dién véi ddng hé 4.
Hiy md t4 cach x8p dit cac kim cfa tit cA cac d8ng hé tai kc

db theo « quan diém » cba cic dbng hd nhém K 7 cha cic dong
h3 nhém & 7 :

Hinb 46,

A ____1____@_
NN N AN NN .
OO0

Hinh 47.

3.193. He quy chifu X’ chuyén ddng theo chi€u dwong cha
truc x ctia hé K vo&i van thc V), thém vao d6 céc true x va x” tring
nhau. Gid thi ring, fai thoi didm ma cic gbc toa d6 O va O
triing nhau, s chi cia cic d8ng hd cla cd hai hé tai nhing diém
nay bing khéng Tim trong h¢ K, vén téc dich chuyén cha mét
diém, ma tai d6 s6 chi cha cic dBng h6 cda ch hai hé s& lién
lnén nhw nhay. '
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i B bign, tirc ia
1.194. Chirng minh ring khodng &"f 1a bﬁt. , He
khéng bidn d6i khi dich chuyén vy mdt k& quy chidu quéa tinh
nay sang mdt bé khic. ‘ ‘ ¥
yi.Eg‘S. Trén gidn 48 khéng-thoi gian (hinh 48?;, ngwdi ta
bién dién ba bién ob 4, B, va C xdy ra trong mdt k& quy chidu

quén tinh ndo 5. Dung

ct, m tinh b&t bidn cha
5 51 khoang dé tim .
a) khoang thiri
: c gian rifng gita cac
& § bitm ob A va B
: b) khodng chch
’ riéng gita cic bifm
¢ cd Avi C.
H A - - 1.§96. Mot thanh
| mbng AB, ding yén

0 1 2z & & § § 7 &m qyong hE quy chifu
K, cb dd dai riéng o

fiteb 45 vd tao voi tue X
ot goc & (hi Fi vin t8c twong d6i
mdt goc &' (hinh 49). HE X chuyén d6ng v v 8 g dbi
tinh % doc theo kinh Anh MN, dimg yén tro;"ig hé K. Tai théi
dibm thanh di qua trwéc kinh dnh c6 mdt chép ,s,é.ng ngin sa0
cho m¥t d¢4u song Anh sing song somng Vol 'mé.t kink dnh. Tim :
a)dﬁdaiz‘cﬁaénhcﬁathanhtrénkmhénh'; o
o - b) gib trj cda goc ¥, véi goc

d6 d8 dai cha Anh ¢8 bing:

khéng ; cwe dai.

1.197. Mdt het chuyén
dong ‘trong mat phing xy cha
mét bé quy chi®u X ; hinh chin
van téc clia hat i3 v, vd vy, Tim
van tdc ¢ cla hat may trong hé
K chuyén dopg v vén the V
d5i vori hé X theo chidu dwong
clia truc x ¢ia nb.

Hinb 49.

1.198. Hai hat chuyén dfng dn gip nhau \fé’i cée van }60
vy = 0,50 ¢ va vy = 0,75 ¢ trong b¢ quy chidu phong thi nghiém.
Tim :
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ay vAn t6c dich gin lai cda cac hat trong hé quy chitu phong
thi mghigm ;

h} van i5c twong d6i clha ching.

$.199. Hai thanh cb cing 46 dai riéng /, chuyén ddng doc
fheo mdt phirong song song v&i mdt truc chung va dén gip
nhau v&l eiing vin 8¢ v 481 v&i hE guy chidu phong thi nghifm.
Hbi 4o dai cia mdi thanh trong hé quy chifu gin véi thanh
kia bing bao nhiéu ?

1.200. Hai hat twong d8i tinh chuyén déng vudng gbc
véi nhau trong h¢ quy chi®u phong thi nghiém, trong dé mot
hat co van téc vy, con hat kia ¢é vin t6c v, Tim @

a) van tdc dich gn lai clia céc hat trong hé quy chigu phong
thi aghiém ; _

b) vén 1Be twong d6i chia ching,

1.201. Mt ngon dén chuyén dong voi vin 66c o doc theo
truc ¥ cfia mot hé K. Hé X iai dich chuyén 46i véi hé X voi
vén téc ¥ theo chiBu dirong cla truc x clia n6. Cac truc ¥ va x
cia cd hai hé tring nhaw, céc tryc ¥’ va ¥ song song véi nhau.
Tim quing dwdng ma ngon 'dén di dwege trong hé K & trang
thai chdy sing, n2u thdi glan riéng cla sy chdy sang bing 14

1.202. Mot hat chuyén dong tromg hé X voi van tbe v tao
thanh mdt goc & voi truc x. Tim goc twong ing trong hé X,
chuyén ddng véri van tdc ¥ dbi vari hé K, theo chiBu diromg cla
truc x cla md, néw trgc x va x' cha hai hé tring nhau.

1.203. Mgt thanh 4B dwoc dinh hwéng song song v
tryc ¥’ clia hé quy chidu X' va chuyén dong irong hé nay véi
van tée v dge theo truc ¥ cha hé. H2 X lai chuyén déng voi
vin tbc ¥ ddi véi hé K, nhu
trén hinh 50. Tim géc & gitva _ ,
thanh va truc x tropg hé X s ,*”

1204, Mot hé K chuyén 7] ¥ —ay

ddéng voi van t6c khéng dbi |
L . Lo , A o e ey — — — B

¥ d6i véi hé K. Tim gia tie w |

cla hat trong hé K, néu trong ' L"

hé K hat chuydn déng v&i vén I T

thc U vd gia téc w, theo mét

dwong thing Hink 50.
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" Jra. Qua irinh tang tbc dwoc kéo dal

a) cung phuwong voi vec:;y Y

5 GC vl veoto . o
z),ggggxgﬁm phat tir Trai-DEt, mdi Eén T vﬁ‘twhdu?’c
twirng trgng, chuyén dong voi g tbc w = 10}2 ; gl?.m?‘ri?z

{4 nhw nhau irong moi hé guan tinh dwoc ghn e thm_vm é
trong 1= 1,0 nam &heff
thoi gian trén Tral Dat Tim xem van idc cha téjr: lra lﬁc cudi
qué trinh tang t6c khac van 18c anh shng bao nhiéu p‘h_anl tra;.
Tinh quing dwdng tén ira da di dwoc trong kEwéng t:nm gl;n x '.
1.266. Dung cac dir kién cla bat ap trerld_é xac d%r’a ; i 0;
gian tang 8¢ To chg tén Wra wwong h€ quy f:hleu ghn voi ct ;ﬁn
ién lfra 0. BiBt ring théi gan dé dwee tinh bing cong thire

To = i ¥i— (v/c)z 4t .

a 1 L - o~ L3 E%
as di 1a khoing thér glan trong hé Trai {? L L
tmnﬁg. 257, Khoi weng cia mot hat trong ddi tinh ¢6 vin tOC
khac véi van toc 4oh sng la 0.610% . & 1on hom khéi hrong
aghi cha nd bac nhiév 1an. o .

* 1.208. Khoi lwong riéag cla mot vat du@g yén bé.,ng pg:
Tim vin tic cla hé quy chide ddi v vt ;ay. trong 46 khoi
: .rién clia vt 8 1om hon 9o Ia n= 16/c '
Ewm;%ﬂ?.g\fﬁn t6c cha mdt hat proton Co xu“ng lu'(_n:lg
p=10 Gevlc (¢ 14 vin tbc anh sang) khac véi vin tde dnh sang
pao nhiéu phin trdm. , L N

aoi.zw.p"ﬁm vin tbe dé xung hromg lwong d6i tln?} cua

mbdt bat i&n hon n= 2 ldn xung wong Newton cla n}o. A

' l.ﬁﬂl. Tinh cbng cin thuc hién dé ting vén tt?c clia mot
hat ¢ khdi lwong nghl mo tir 0.60 ¢ d&n 6,80 c’? So 531:1}1 k&t qua
thu dwoc voi gid trj dec tinh theo cdng thitc co dien,

4.212. Tim vin tbc 4 ddng nang chia mot hat bing nang

lrong nghi cia nd. o a N
' lg. 213. V&igid i nao clia ty sO gira ddng ning cia hat vou

ning lrong nghi clia hat thi sai sO twong d5i, khi tinh van tdc

A ; = 7

clia hat theo cong thirc €0 didn. Xhdng veot gué &= &0{0 7
Lélrﬁ@. Tim sy phu thude cda xung Twong theo dq:ngI ning
clia mOt hat ¢o khoi lwong nghi mo. Tinh xung lrong cua hz}t

proton ¢6 dong nang 4 500 MeV.
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1.215. Mot chiun hat twong 36i tinh voi ddng ning T dép
ign mdt cii bia hip thu. Cudng 46 déng trong chim §a 1, dign
tich va khi hreng nghl cia mbi hat 14 ¢ va mo. Tim cudng 49
sn st cta chim i€n bia va chng sulit dirge cung clp trén bia.

1.216. Mot qud cfu chuyén ddng voi vén tc twong d6i
tinh v trong mét chit khi, ¢6 chira » hat chuyén ddng chém trong
mdt don vi 1hé tich, mbi hat c6 khoi bwong m. Tim ap sudt p
ciia chit khi dat 16n mot phdn tlr b8 mit cla gul cfu, wong
gbe v vin tdc cia nd, ndu céc hat va cham dan hdi voi nhau.
Chirng minh ring ap sofit nay 13 ahw nhau ci tromg hé quy chidéu
ghn v&i qud cu va cd trong hé quy chi®u gin véi chit khi.

1.237. Mot bat cd khbi lirgng nghi mo. tai théi diém 1= 0
bt dfu chuyén ddng dwéi tae dung olia mot lwe F khong déi.
Tim sir phy thude theo théd gian ¢ cha vin t8c ciia hyt va cfa
guing dirirng ma hat di duoc.

1.218. Mot hat c5 khdi hwgng nghl me, chuyén déng doc
theo truc x cfia hé K, theo quy Juat x = Va®+ ¢, trong 46 a
12 mdt hiing B ndo d6, ¢ 1& vin tbe 4nh sang, I3 thot gian. Tim
bre tac dung 1&n hat-irong hé quy chifu ndy.

1.219. Mot electron bit diiv chuyén ding trong mét dicn
trwdmg 48 oo cwirng d6 F = 10 kV/crn. Héi: bao 13u sau khi
bit ddu chuyén dong, dong ning cha electron bing ning lrong
nghi cla nd ? .

1.220. Tinh gia 3¢ cha mot electron twong d6i tinh, chuyén
dong doc thee mot dién trwdng déu c6 cwong 46 E, tai thid
difm ma ddng ning ctia né bing 7.

1.221. Xuoft phit ti pheong trinh co bin cla ddng lyc
hoc twong 461 tink, tim .

a) trong nhirng trnrdmg hop ndo gia téc clia hat tring phrong
v&i hwe F tac du,mg]%r},_hat ;

b} chc hé s t§ 1§ gilva lyc F vA gia tdc w trong cac trwdng -
hop ma F Lv va ¥//v, trong 46 v i4 vin the clha hat.

1.222. M&t proton twomg 48i tinh,tai thei didm = 0,
bay voi vin tbc ve trong mién cd dién tredng dfu ngang <6
cadrng 48 E,sao cho vy L E, Tim sy phy thudc theo théi gian
¢ chia ;

a) goc ¥ gitra vecto vin 3¢ v ca proton vd hwémg chuyén
ddng ban ddu cha proton ; '
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b) hinh chidu o, cba vecto v 1en huéng chuyén déng ban
EATR _ L

1.223. Mot hat mang dign twong 45 tinh o khd l}wng
nghl mq va dién tich e. chuyén dong trén mot dwéng tron co
ban kinh p trong mét tir trodag déu c0 chm trag ti B. Tim vin
18c va gia thc cha hat nay.

¥ it ; 4 nang

1.224. Mai hat twong $5i tinh co xung lwong P v 08
lwong toan phin E, chuyén ddng doc theo tryc x cha he K. i'ih::_.'n‘fr
minh ring trong hd XK', chuyén déng voi van tbc khong doi
461 véi he K theo chidu dwong cha truc x cha K, xung hrong
va ning lrong todn phin cha hat ndy dwoc xde dinh bing cac
cong thire : i

ol = (py — EVIAD/NI—§*; E'=(E- -3,
trong 46 p= V/c.

: lg 278, Nang hrong cha mit phiton trong hé f{ bing R
Dung cac cdng thirc bidn dbi dwoe suy tir bai tp trén dé tim
ning lrong & clia photon nay trong bé K, chuyén Siﬁng véi van
3¢ ¥ &6i v&i hd K, theo chidu chuyén déng cha photon. V6i gia
tri nao cha ¥ niing lwong cha phétfinl g=¢e/27 1

1.226. Chirng minh ring 48 v&i mdt hat, dai lwomg
E— p%c* 14 bat biln tirc i ©b cing mét gia tri tropg mes hé
quy chids quan tinh, Gid tri cha bt bikn ndy bing l)ao nhiéu 7

1.227. MOt noirén co 4dig ming 7= 2 mgt”, tr;}nz a6
mo 1 khoi hwong nghl cha n6, bay 16 mqt notrdn khac dang
dirng vén. Xac dinh : _ ‘ ) o

ag) 3edf‘}rag ning tdmg cing Toda cb hai notrén tronp hé tm
quan tinh cba chiing vd xung hromgh cha m&i notrdn trong
hé nay; ' .

b) van téc cha tAm quéan tinh cla hé hat nay. L

Ij'u’é'?zg dfn. Dung dai hrong b3t bién E?—p’c” khi ?huyén
tir hé quy chifu quén tinh ndy sang he khic (& dﬁ;y Ela ni?g
fwong toan phin cha hé, p 13 xung lwomng %ng‘ cdug cafm. @?‘

' 1.228. Mgt hat o6 khdi heeng nghl me va dong ‘néng '
bay téi mot hat dirng yén cb cong khi lwong nghl. Tim kl:i&
hrong nghl va vén téc ¢la hat hop thanh, dwoc tac nén do
va cham, » '

1.229. Déng ning clia mdt proton bay (o1 proten khac dirmng

yén phéi bing bao nhiéu, d dong nang tdng cdng cha ching
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trong hé tdm guan tinh. 6 cung gid tri voi dong nang téng cong
eha hai proidn ¢d cic déng ning T= 25,0 GeV, chuvén dong
t&i gip nhau.

1.238. Mot hat dirng vén cd k6l hrong nghl #rg bi phin 8
thanh ba hat co cac khdi lwgng nghl 14 my, m, vA sy Tim pang

trong toan phin lén nhit, ma ching han nhu, hat m, 6 thé
co dwoe.

©$.231. M&t tén lira twong dbi tinh phyt mét ludng khi c6

van (6c khong twong 45 tinh v, khong d6i d8i v&i 1én Ira. Tim sy
phy thudc cla vin tdo » clia tén Wra vao khdi lwong nghl m
clia né, néu tai thoi didm ban dau khbi lwong nghi cla tén Lra
béng g,

Sy’ HAP DAN VD TRY

1.232. Mgt hanh tink chuyén dong theo mot Gwong tron

xung quanh Mat Trét véi vin te o= 34,9 km/s (d6i voi hé
quy chi®u nhdt thm). Tim chu ky quay coba hanh tinh nay.

1.233. Chu ky quay cla Sas MoOc xung quamh Mt Trévi
iém hom 12 130 chu ki twong ng cha Trai DAt Gid thir ring
quf dao cha hanh tinh 13 trom, tim : :

a} khodng cich tir Sao Méc d8a M3t Trdi ién hon khodng
chch dr Trai DEf d8n Mit Trot bao nhidy Mn ;

b} van t6c va gia toc cha Sac Mo trong hé quy chidu nhat
tAm, .

1.234. Mot hanh tinh chuyén déng xung quanh Mat Trod
theo mt ellip sac cho khodng chch cyc tidu gilra né va Mat
Trot bing r, con khodng cach cyc dai i3 R Dya vao dinh hujt
Képier tim chu ky quay cba n6 xung quanh Mit Trod.

3.235. Mgt vat khong ion bit diu rod vao Mt Tedd tir mdt
khodng cach bdng ban kinh quf dao cla Trai P4t Van t5¢c
ban diu clia vil irong hé quy chigu ahdt (dm bing khéng. Dya
vao dinh ludt Képler. tim xem sww roi 32 kéo dai trong bao liu ?

1.236. Twing twong ring ta tao dwoe mHt miu Hé Mat
Troi nhd hon 46 om tw nhién 1 ln, nkeng bing cic vit liéu ¢d
cong khoi hrong riéng trung binh nhw clia Mt Trdd va cac hanh
tinh. Khi 46 cdc chu ky quay cha mio céc hanh tnh theo céc
quy dao cha chong s& bidn dbi ra sao ?
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5.937. Mot sao déi, 46 1A mdt b gdm hai sao chuyen
ddng xung quanh tam quén tish cha h dwéi tac dung cla hf-;c
hip d3n. Tim khoing chch gifra chc thamh phin f:ﬂl.a, 530 ‘dm,
nBu khoi lrong ibng cong cia n6 1 M vi cho ky gquay % T.

1.238. Tim th& ning twrong tic hip din :
a) cha hai chit diem b khdi keong 7, v& mg, & cach nhau
mbt khodng r 3 )

. b) ohia mft chit diém o6 khdi lwong m va cha mot thal}h
minh déng chit co khdi hrong M va 46 dai /, néu ching & teén
cung mot dwdng thing va cich nhau mét khodng a ; xic dinh
fre twong tac cha ching _

" 4,239, Mot hanh tinh c6 khai hrong m chuyén déng theo
mdt dwing ellip xung quanh Mat Trd sao cho khodng cich
1&m nhit va nhd nhit oy Mt Trdi 16 a6 dn hrot bing 73 v ra.
Tim mémen xung M cia hianh tinh ndy ab1 voi tam Mat Tl

1.246. Dya vao cic diph luit bao toan d& chixng minh
ring co ning todn phin cla mdt harh tinh o6 kbéi hrong m
chuybn dong sung quanh Mgt Tréi theo dwéng ellip chi phy
thudc vao bén truc 1ém ¢ cla né. Tim ¢dng thirc phy thudc cha
ning hwong ndy theo a.

1.241. Mét haoh tinh 4 chuyén dgng theo quy dao cni:pf

" xupg quanh Mt Tryi. Tai thii &idm khi no & cach Mit Tf'm
mét khodng ro, vAn t8c clia nd bAng vy v goc gilka bén kinh

' vecloy e, va vecty vin the vo
% uo. Tim khoing céch lom
nhit va nhd ohBt gite Mat
Trdi va hanh tinh ndy kbi banh
tinh chuyén ddng. E

§.242. Mot thitn thé 4

chuyén dong téi Mt Tréi ; khi

' con & céch xa Mit Tréi nd o

Hinh 31. van tbc v vd tham so nghm! ia

canh tay don cla vecio Vo dBi véi iam Mat Tréi (hinh 51). Tim
khoing cach nhé nhit ma vt ndy cb thé lei gin Mat Trol

1.243. Mot hat cb khoi lwgng m plm ngodi mft qud ciu

ddng chit co khdi lrong M vA cach tim cha nd mét khoang

g Tim :

]
T ko do o —

yg
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a) the ning twong téc hip ddn giva bat va gud <fu;
W) hye hip din ma qud cfu tic dpng Kn hat. '

1.244. Ching miph rdng lye hip din tic dung #n hat 4
nam trong mot lop v hinh clu bing mt chdt dbng tinh 3B
bing khong. ’

1.245. Mét hat ¢6 khoi hrong m ndm trong mdt qud cdn
adng tink c6 khbi lwgng M va bén kink R va cach tam qui
cau mdt khodag r. Tim :

a} hec hip din téc dung 1Bn hat ;
b} thd ning twong tac hip din cla hat voi qud cdukhir=0.

1.246. Mot hat co kudi leomg m ndm cich tdm mdt qui
ofiu d8ng tinh ¢6 khi hrong Af va bin kinh R, mét khodng -
Tim s phu thudc theo r cla thé ning twong tic hip din U
gifra hat v&i qud ofw, kbi r > R wa r < R. VE phéc d6 thi sy phy
thude U (r) vA e twong tic F{r) twong ag.

1.247. Bén trong mdt qud clu ddng tinh véi khdi hrong
ridng p c6 mot 16 hinh cdu : t3m cba 18 ndm cich tdm qud cdu
mdt khodng }. Tim cwong d6 trvdng hip din G & trong 18,

1.248. Mt qud cBu d8ng chit ¢6 khdi lwong M vd ban
kinh R. Tim &p sult p & bén trong qua cfu gy bdi s hat hdp
dan phy thuge theo khodng cach r téi 1dm quéd cfw. Tinh p &
tam Tréi DAL, vod gid thigt ring Tréi DAt 13 mdt qui oo ddng
chit,

1.249. Tim thE ning twong tic hip din gtz cic khéi
hrong cua cée vt sau day :

a) mét I&p hinh cdu mong ddng chdt 6 khdi hrong m va
ban kink R ; __ o

by m6t qud cdu ddng chét cd khdi lweng m va ban kinh R
(ding dap sb6 cha bai tAp 1.246).

'1.286. Hai v& tinh cha Trai D4t chuyén déng trong mdt
mit phing theo cac qui dao trén. Ban kinh quf dao cla mdt
vé tinh 14 7 = 7000 km, ban kinh quf dao cla ¥ tinh kia nhd
hon mét lwong Ar = 70 km. Hdi: olr sau mdt khodng thdi
gian nhit dinh ndo, cac vé tinh & lai d€n gln nhaun nhat (cach
nhan mot khobng cwe tidu).

1.251. Tinh t} s6 cac gia t8c sau : gis t6c w; gy béi yc
hip ddn trén mat d5t, gia tdc w, gdy bdi luc quén tinh ly tam
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trén xich dao Tri DEL va gia thc w do Mat Trod truyﬁn.cho
sc vat trén Tréi DAaL . ‘
. ;@gg & 46 cao nio trén dia cue (cye cba Trai D) gia
the cha lwe hdp dim gidm mdt phin trim ; gidm hai 130 ?
1.283. Tai dia cwe, ngedl ta tung thing dfirgg mot vt 1én
coo i van b oo Biet baa kioh cta Trai Dt va gia 100 cla
lyc hip din trén mit Piat, tim 46 cao  ma vt dwgc nang ign.
‘B qua sirc chn cha khong Khi. o
1.2%84. Mot v8 tinh nhan tao dwoe du’a‘len m?i qu¥ d};ﬁ
tron xung qua.hh Teai Dt voi van tbe v ddi vén mdt he quy chitu
chuyén dong tinh titn, gln voi truc quay cha Tedi D;ﬁt. Tim
khodng cich tir v§ tinh dén mit Dﬁt.‘Bén kinh '?‘raj D4t va gia
tBc cha e hip dén trén mit dat col phe 43 bjEL o
+.25. Tioh ban kinh quj dao trén clla mdt vé tinh dung
cha Trai D4t : vé tinh coi nbw khong chuyén E‘Ic";mg dbi véi mit
Dat, Van t8c v gia 10c cla v§ tinh, trong hé quy chifu g}lén
tinh gin voi 1am Trai Dt tai théd diém da cho, bing bao nhitu .'?
1.266. M6t vé tinh chuyén dong tir tay sang déng trén mOt
quy dao tron eb bAn kinb R = 2,00.10* km, rﬂnﬁrvn: trong mét
phiing xich dao cia Trai P4t ofr hai in xufit hién trén mot
dibm nao db trén xich dgo cach nhau 1= 11,-§ h Dua véo
phiveg &t kién nay, tinb &hoi lvong Trai it Col nhwe 43 bigt
hlp din. :
hﬁngi.s?S‘? .pMsat vé tinh chuyén d6ag trong mat phing xich dao

ctia Trai Dt tir dong sang 18y theo mot quy dao tron 6 ban kinh -

R = 10000 km. Tim vn 8¢ va gia thc Icﬁa nd trong hé quy
chidu gin v&i Trai DAt : ! |
1,288, Mot vé finh phai chuyén déng trong mit phén%
dch dao cba Trai DAt vh gin mat datr. Ming jwong cﬁ;n thigt de
phong v§ tinh theo chigu quay cha Trai Dat whd hon nang leong

b phéng theo chidu nguoc lai bao nhiéu 14n. Bd qua sirc cin

Y khi,
o ghggg Mot vé tinh nhén tao ctia Mt Trang chuyéx}r dong
theo mdt quy dao trda co béan kinh 1éon hon ban kfinh Mat :frﬁng
" l8n. Khi chuyén dgng, ¥& tinh chiu mét sirc can ygu cia bui
vil tru. Gid thirring ue cin phu thude vao vén tﬁc‘m&a vé ts;nh
theo dinb lujt F = ae?, trong do @ 12 mét bing s8 ;'tam‘_thm gmn
chuyén dong cha v tinh cho t&i Hic a6 roi 1én b mit Mat Tréng.
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§.266. Tinh vin tic v tru cfp mét va cip hai d6i voi
Mt Trang. So sanh céc k&t qua thu dwoe véi cac van tée trong
dg d8i vl Trad DaL

1.261. Mot con tdu vil try bay t01 Mit Tring theo mét
quy dao parabol hiu nhw tigp xiic véi b8 mat clha Mat Tring.
Tas I8¢ gdn Mit Trang ohit, mot dong co hdm hogt dong trong
mét khodng thei gian ngin v con tdu chuyén sang mét quy dao
tidn va thanh mdt vé tinh cda Mat Tring. Tim 46 ting moddun
vin t8c ciia con tAu khi him.

1.262. M4t con tdn vii tru dwoc phdng ién moét quy dao
wron gin mat dit. Cén truyén cho con tiu mét vin tdc phe 12
bao nhitu d& nd cd thé virgt dugc sw hip din cla Trai Dt

1.263. Mot ditm phdi cach tAm M3t Tring mét khodng
bao nhiéu dé cwdmg 46 tewdng hip din tdng hop cha Trai DA
va Mt Tring tai d6 bing khéng 7 Bigt ring khdi heong Trai
B4t 16m hon kKhéi hwomg M3t Trang = 1 ldn con khodng cach
gitka tdm cda cac hdnh tinh may lén hon ban kinh & cha Trai Dt
n = 60 1En.

1.264. Tinh cong t6i thidu cin thuc hién @& dwa mét con
t4u vl trp co khdi hwongm =2,0.10% kg tir mit dat lén Mat
Trang. :

1.265. Tim mdt cach gin ding vin téc vii tru cdp 3 v, tic
13 vAn t8¢ tdi thidu cn truyén cho mét vit ndm trén xich dao
Trai Pit, d& n6 co thé di ra khdi hé Mat Trdi 7 BS qua s quay
olia Trai DAt xung quanh truc cla né.

PONG LUC HQC VAT RAN

1.266. Mot luwc F = Ai + Bj dat tai mot diém, c6 ban kinh
vecter tinh tir gbc toa 49 O t&i didm 46 bing r = d + bj, trong
46 A, B, a, b 14 céc hing 5, i va j 13 cdc vector don vi clia céc
trye x va y. Tim moémen N vd canh tay dén cda lyc F d8i voi
didm O. -

1.267. Mot lye Fy;= 4j 34t tai mot didm <o bap kinh
vector 1, = ai con lwe F, = Bi tai didm co r;= bj. O day hai
ban kinh vecty dwrgc xac dinh d6i voi ghctoa 46 O ;i va § la
cac vecto dom vi clia cic tryc x va y, a, b, A vA B 1i c4c hing
8. Tim canh tay don clia lye tdng hop d8i voi diém O,
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1.268. Ba lwc dit lén mét bén hinh vedng nhir v& trén
hish 52 Tim mbdun, hwdng va dibm @it cha lyc téng hop,
b 14y diém ndy trén canh BC. .

1.269. Tim mbémen quan tinh : o ) ,

a) cta mot thanh dong chit d8i voi mdt tryc vudng goc
v&i thanh vA di qua mot ddu cla thanh, nén Xhdi lwong cha
thank 1 m va 46 dai cla nd1a 1 o

b) clia mdt ban mong ddng chiit hinh chir nhat db{\.ré'g mdt
b truc vudng géc voi mit bin va di qua
mét dinh cha bin, néu cic canh cla
bin 13 g v b, con khéi lwong cha nd 12 m.

- F

1.370. Tinh mémen quan tinh cia
a) mét dia dbng chdt bing ddmg
a6 voi mot truc 461 xtGmg, vudng goc
vii mit dia, néw 46 day cla nd 12
b — 2,0 mm vA bén kinh o R= 100 mm ;
e b? mot hinh non dac ddng chat ddi
Hinh 52. véi trgc dBi ximg cla né, néu khoi
Jwong cla hinh noén la m va ban kinh d4y cia no I R

1.271. Chirng minh ring dbi v&i mot bén mé;s?g m‘; hinh
dang tiy ¥ thi gitta cac momen quan ﬁn? cd sw !@ he 58U
i+ 1,=1I trongd6 1,2, 31a ba tryc vubng g(’ic dbi voi nhau:
& qua mdt didm va cac troe 1 va 2 ndm trong mit ban. Dﬁflg hé
thirc nay dé tim momen quin tinh cia mdt dia mbng trén co
’ bin kinh R v khodi lwong m 46 vol
mét true tring véi mbt trong nhitng
ban kinh clia nd.

1.272. Mot dia ddng chit co ban
kinh R= 20cm cb mét 18 thimg tron

con lai (dwoe gach gach) chia dia al'él
m = 7,30 kg. Tim mdmen quén tinh cua
dia d6 d6i voi mét truc di qua tam qxfén
tinh ctia 06 va vubag goc véi mdl phing
cha dia. '

1.273. Xuit phat tir coag thirc ddi v&i mﬁmen. quan tin"lh
ofia mdt qui ciu déng tinh, tm mOmen quén tinh cta mdt lop

b 33.
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ahur trén hinh 53. Khai hrong cha phén

ciu moéng c6 kKhdi hwong m va bdn kinh R d8i véd mét truc di
qua tim clia no. _

1.274. Trén mét hinh try dic dB8ng chit o6 khéi brong
M v3 ban kinh R ngwdi ta quéin mdt soi chi minh. Mat 4%u soi
chi co budc mdt vat cbd khdi hrong » (hinh 54), Tai lic =0
hé bit ddu chuyén déng. Bd qua s ma sit & truc hinh try, tim
st phy thude theo thei gian cha ;

- a} van i8¢ gde cla hinh try

b) déng ning ctia todn hé.

1.275. Trong bai tdp trén (xem hinh 54), khdi hrong cla
vit 1a m= 0,60 kg, ban kinh cla hinh tru i = 50cm, con
kh8i lwgng cla nd 1ém hon
kh&i lwong m 1a = 6,0 ldn.
Tim d6 1&n trung binh cla
mbOmen him cda cac luc &
trizc hinh tru, néu sau /= 2,0s
ké tr khi bit ddu chuyén
ddng. vin tbBc cda var 1A
v = 1,50 m/s.

1.276. Trong mot dung, ! :
¢y (hink 55), cho biét khbi © Hinb 34. Hinh 55,
fwgng clia hinh try dic ddng chit 14 m va cac khdi luong cla
cac vat 1 my va m, Coi nhir khodng cd sir trivget cla s¢i chi va
s ma sdt & truc cla hinh tryu. Tim gia t6c goéc cha hinh tru va
ty 58 cac strc cing Ty/T, cla cac phin thing dirng 1 va 2 cla
sgi chl trong qua trinh chuyén ddng.

1.277. Trong mét hé (hinh 56) cho bidt khéi hrong cda
cAc VAL I my va my, hE 56 ma sat & gilfa v8t sy vA mit ndim ngang
va cho bi& cd kh&i lwomg chia réng roc Ja m. Co thé coi réng roe
nhur mét dia d6ng chét. Khéng c6 s trwet ca soi day trén
rong roc. Tal ltc r= 0, vAt m, bt diu ha xudng. Bé qua khdi
lweng clia soi day va sw ma st & rong rog, tim cdng cia luwc
ma st tac dung Jén vit m 4 sau ¢ gidy d8u tién ké tir khi bt diu
chuyén dong.

1.278. Trén hinh 57 bitu didn so d8 cfia mét may dida hoa
vin téc dom gidn. Ngudi ta 14p thém vao cdi van thing dimg
O mdt thanh ndm ngang, ma cdc ma phanh him X c6 thé truot
ty do trén do. Khi céi van quay, cic ma phanh bi nén viao mait
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7
£ - ban kinh R 70
4a mot hinh 4 khong c.huyén s'i?n%nc(z;::a:bc b R
tr_fmgg :uﬁt cfin thigt ¢ quay chi va;: v_g‘a ]ggm b e K s
o &1 ma phan , olia chin
G cha mdi ma P lam chose
U—‘ n?:ﬁ kho\tﬁrg;fkinh cha hish g, con e s& ma st B
tat nho 50

i ing k.
m4 phanh v hinh try bidng

Hinh 57.

Hink 36.

' ar oo b kinh R dwoc 1ang 12
ot chi 46ng chit co ban kint >
1.279- M?t ctil vc‘fihm’cgdét mdt cach than trm;)ga ;r?;umngﬁ
voi van e go;g Dia & quay Liéd mé.t‘nay ‘&r?g o 1 b
g i BB e k 7 Ap sult ciia i trén 102t wge
hi 56 ma ?

1.286. MOt vo lang vt ?a’;n

] ] o
aph Mt trec ndm ng;an 4

b i?lxﬁlg;g 'iq:-lén fhinh try duwoc cudn ?;:1

1orp day mAnh ob @0 dai | va xbdi heog 1. T

- tBc goc cla hinh ¥ phy thubc vao 0

gl‘cfh doan day duwgc bd thong xudng.

ring tr{mg tam cha ph

4 hinh try. :
- ?382, Mot aud ciu ddng

mit phing nghiéog 120
Hizh 58.  mjt phéng ngai;%. Tgnc.h
o B S 16 x K adu chuy
?} ?n;n‘n;::: cha qué cAu sau ! gigy ke ti Hie bt
O

dong.

an ddy cubn nam trén 1TYC -

chit ©f khBi

5 At
3 ban ki sn khong trirgt en Mt
Twgng m va ban kinh R 1at o e e voi

o S¢ 1an khong x4y 1@

1.283. Mot hinh trg d0ng tinh co khdi hrong m = 8,0 kg va
ban kinh B= 1,3 am (hink 359), tai thod didm ¢ = 0 bt ddu di
xudng do the dung cla trong hrgng. Bé qua kbsi lwong cha soi
déy, tim : ' '
a) sire cing cha mdi soi day va gia tdc goc cha hinh tru;
b} s phu thudc theo thoi gian cba cong sulit tirc théi ma
trong lrgag thwe hién duoc.

L A S

Hiwd 00,

1.284. Mot hinh tru dic 48ng chit ¢6 khéi lweng m ndm
teén hai dudng ray niim ngang, M6t lyc khong ddi F cé phirong
thing dirng dwye dit tai ddu budng thdng cha mdt soi day quin
trén hinh tru {hinh 60). Tim gi4 tj cwe dai cla byc ¥ d8 hinh tru
con lan khong trwot, ndu hé sb ma sit pitta né va cac dwong ray
bling & Truc hinh try e d6 s& dich chuyén véi gia tc bao nhign 7

1.285. Mot dng diy ¢6 khdi lwgng m ndm trén mot mit
phing nham ndm ngang, Momen quan tinh cia néd d8i véi trc
riéng Ia I= PmR 2, trong d6 B 1d mdt hé sb bing s6, R 14 ban kinh
ngodi cha 6ng ddy. Ban kinh cbha 16p diy guin 1a r. Ngwoi ta
b4t ddu kéo Bng khong trrgt theo s¢i day bing mot lye khéng
d4i F, tao véi phwong nim ngang mdt gbc « (hinh 61). Tim :
a) db Iém va phwong ¢la gia tbc chuyén dong cha tryc dng
day ;

b) céng clia lic F sau ¢ gidy d4n tién k& tir ic bét ddu chuyén
dong. ’

1.286. M4t thigt bi (hinh 62) ciu tac bdi hai hinh try dic
d8ng chit gibng hét nhau, trén d6 ngudi ta quin mdt cach doi
xirng hai s¢i ddy nhe Tim sirc cing cha m&i soi day trong qua
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trinh chuyén d6ng, néu khdi hrong cha mai hinh try bing m. Sy
ma sat & true hinh tmy trén khong cb.

High 61. Finh 02,

1.287. Trong mdt hé (hinh 83) cho bidt khdi lwgng m ctia
qué ning 4, khdi hrong M cha rong roc B, mémen quan tinh 7
cha rong roc B 48i voi truc clia nd va cée ban kink cla dng roc
1 R va 2R Khéi hrong cha soi diy nhd khong dang ké. Tim
gia t8c cha qud ngng 4 sau khi dwoc budng roi.

e

] T

Hinh 63. Hinb 64.
1.288. Mét hinh try dic dong chit 4 cb khdi hreng »1y cd

thé quay t do xung quanh mdt tryc ndm ngang ; truc quay gin:

chat trén mdt cai gia d& oo khdi hrgng m; (hinh 64). Tréa hinh
try ngwéi ta quan khit mdt soi diy ahe va cho tac dung mdét luc
khong 4 F o6 phwong ndm ngang lén mdt d8u C cba spi day.
Sy ma sat gitra gid 4o va mit phing tnrgt eim ngang khong
co. Tim: ' :

a) gia thc cha didm C
b) ddng nang clia hé nay sau ¢ gidy k& tir Tic bés diu chuyén
dong. '
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1.289. Mot mikng van od khdi lwgag my ndm trén mdt mit
shing nhin adm ngang. Trén migng vAn cb mdt qud clu dong
chit co khbi Iworag e Ngrdi ta dét vio ming van méi lyc
¥hong 401 F ndm ngang, Mitng van va tAm qud cdu s8 chuyén
dbng voi gia 8c bing bao nhidu, khi khoéng o6 sy tnrgt gilra
chang ?

1.296. Mot hinh try dic d6ng chBt o6 khdi lwong m v
ban kinh R dwge lam quay xung quanh truc clia nd voi van t8c
g6c @o. sau A6 ngwrdi ta dit n6 én Mot mAt phing ndm ngang
vi bb mic nd, Bé B ma sat gitva hinh tru v mat phing bing
k. Tim: :

- -a) thoi gian trong 46 chuydn dong cda hinh 1y s% xay ra ¢
gt ' .

b) ¢dng toan phdn cla hpe ma sdt trwot tac dumg lén hinh
g )

1.291. M4t hon bi d8ng chit ¢b ban kinh » ¥in khong treot

- tir dinh mdt qui cfu c6 bin kinh R. Tim vén t8c 36 cha hon bi

sau khi nd i khoi qud clu. Vin tde ban diu cla hon bi nhéd
khong déng ks.

1.292. MOt hinh try dic d8ng chlit of ban kinh B =15 cm
o trén mdt mat phing ndm ngang r8i mdt mit phieg nghidng
tac mdt goc @= 30° véi mit phang ngang (hinh 65). Tim gia
tri owe dai vo cfia vin t8c, md véd gia tii 46 hinh try di trén mat
phing nghitng con khang nhiy. Gid thir rdng khong cb swr inrert.

Hirk 65. Hinb 66,

1.293. Mot vanh dai méng cfn o0 ban kinh R duwge dit
thing dirng trén san va & gin diém ti€p xic véi sdn ngudi ta
ghn vao vanh dai mét vit nhé 4 (hinh 66) ob khdi lrong bing
khdi hrong chia vanh dai. Sau d6 ngudi ta truydn cho tryc cla
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vagh dai mét vin t5c ndm ngang ve. V&i cac ngié trl nac cla vo
vanh dai 58 khong nhay, nku sy lin xdy ra khong trwert ?, '
1.294. Tim dong ning cia mbt vong xich sat cha mdt may
kéo chuydn dfng vori vén t8c v, ngu khoi hrong cla vong xich
bing m (hinh &7). .
1.295. Mot qui cdu dong tioh ¢6
khbi hrong m va ban kinh r, lan khéng

Arwgt theo mot mat phing nim ngang,
quay xung quanh mdt tryc niim ngang

Jomamo.

o s “

Hinbh 68,

Hinh 7.

A (hinh 68). Khi d6 tam qué clu chuyén dong voi vin te v iheo
mét vong trdn cé bén kinh R. Tim d¢ng ndng cia qud ciu .
'1.296. Chimg mioh ring mft vit o6 khdi hreng m, ndm
trong mét he quy chidu quay véi vin (0 géo khdng &bi w xung
quanh mét tryc cd dinb, chiu tac dung Iyc tong hm:a cﬁ}a: ’
a) Iuc quén tinh ly tdm F; = mwtge véi pe la ban kinh
vecter cha tdm gudn tinh clia vit d&i vdi truc quay ; o
b) lwc Coriolis Fc= 2 m [vém], v&i % 12 vén tbc cta t&m
quén tinh cta vt trong hé quy chitu guay.

1.397. Tam cha méi thanh mdng, dbng tinh 48 co khoi.

twong m va 46 dai  ghn chit véi mét tryc quay 00 , nl':u"
trén hink 69. Thanh dwgce quay vor van
the goc khong ddi w. Tim momen tbng
hop cia cc lwe quén tinh 431 v&i diém C,
trong hé quy chidu gin voi trye OO va
thanh.

1.298. Mot con l&c hinh ndn la
mdt thanh mdng d6ng tinh o6 d§ dai /
va khdi lwong m, dirge quay dfu xung
quanh mét tryc thing dirog v6i vin tbe
goc @ (d8u trén cla thanh gin véi ban

. 1B). Tim goc & gifta thanh va dwong
thing dirng.

Hinh 69.
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1.29%. Mot thanh nhin ddng tinh 4 cb khéi brong M va
dg dai 1, quay tw do v&i van 8¢ goc o trong mdt mit phing
ndm ngaog, xung quanh mdt truc thing ddmg cb dinh di qua diu
A cha thanh, T diém 4 co mét vong nhd co khdi heong m bit
d8u trirgt. Tim vén tbe clia vong 481 véri thanh tai thed diém khi
nd t&i ddu B, _
1.368. Trén mit mdt ndm ngang nhin ngwei ta dit mot
thank o6 khoi lwgng m = 5,0 kg va d6 dai /= 90 cm. Ngwdi ta
va vao mdt ddu thanh theo phwong ndm ngang va vudng goc
voi thanh, k& qud la thanh dirgc truyén mdt xong lweng
2= 3,0 N.s. Tim lyc ma mét n¥a thanh s& tic dung 1én nim kia
trong qua trinh chuyén dong. :
1.308. M$t bin hinh vudng méng ddng tinh o6 canh I va
khéi hrgmg M, c6 thé quay ty do xung quanh médt truc thing
dirng ¢6 dinh {ring vdi mét trong cic canh coz nd. Mot qui ciu
ot khist hrgrng m bay vdri van t8c o t&i va cham dan hdi vio tim
cha bin, theo phuong vudng gdc v&i ban. Tim :
a) van tBc ciia qud cdu saw kbhi va cham ;
b) thamh phin nidm ngang cla luc ma tryc s& tic dung Eén
ban sau khi va cham. : :
1.302. M4t thanh ddng tinh dwoc dit thing ding o khoi
lwong M va 4§ dai / cd thé quay xung quanh dfu trén cba né.
Mot vién dan cd khdi hwgng m bay theo phwong ndm ngang
bén tring ddw dwdi cla thanh vi 1dm thanh Jéch mét goe «.
Gid thir rdng m < M, tim ;

a) van i8¢ bay cla vién dan;

b) 46 tang xung hrong cda hé « vién dan-thanh» san thei
gian va cham ; nguyén nhan bién d6i cia xung hwong nay;

¢) vién dan phdi dép vao cich din trén ciia thanh mét khodng
x bing bao nhiéu dé xung liwrgng cda hé « vién dan - thanh » khong
bign déi trong qud trinh va cham. o

1.303. Mot cii dia ddng tinh dwgc 44t ndm ngang, ¢ khéi
Trong A va ban kinh R, quay tr do xung quanh mét trec thing
dirng ¢B dinh di qua tam ca dia. Dia c6 mdt dwdng chusn xuyén
tam, doc theo 46 mat vit nhé b khdi hrong m cb thé tregt khéng
ma sat. Vit dirge bude vao mét s¢i day nhe ludn qua truc réng
clia dia xudng phia dwédi. Lic ddu vat & mép dia va it ci hé
quay v&ri vin tic gbe g, sau 36 & diu dudi cha soi day ngwei
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ta dgt mot hee F, vi vy vat nhich dén fai trpe guay. Tim :
a) vin tbc goc ohs hé & trang thai cudi,
b} cong do lpc F thye hién.

1.304 Midt ngrdi oo khii heong #6y ding & mép mdt dia
d®ng tinh ndm ngang oo khdi lwomg m; va ban kinh R Dz cé

thé quay ty do zung quank mdt trgc thing dirng b dinh di qua

tam dia. Te mdt thoi didm nao &6, sgwdi bit diu chuyén dbng
theo mép dia, dich chuyén mdt gbc ¢ dbi voi dia va dirng lai.
Trong qué trinh chuyén ddng vin te cha ngedi 461 ved dia phe
thudc theo thoi gian, theo quy ludt v’ (7). Bd qua kich thube
cha ngwdi hily tim

a) goc ma dia quay dwoo cho 161 khi ngwdi dieng lai;

b} momen cia lwc dBi v&i truc quay ma ngwdi da tac dyng
1én dia trong ouh trioh chuyén dfng. '

4.35. Hai dia nim ngang quay by do xung quanh mdl
truc thing démg di qua tam cda chéng. Cic mdmen guin tink
ctia chc dia @bt voi tryc nay bing Iy va Iy cdn cac van tde g6c

13 », vA ®,. Saw khi dia trén voi xudng dia dwrdri, cd hai dia, do
sir ma sit giffa ching va sau mdt théi gian ndo 46, bit diu quay
ahw mdt vat théng nhic Tim: .

a) vin t8c géc cha hé hai dia dwoe hinh thamh phw trén

b) cong cha cic lwe ma sat khi do.

1.306. Nguwdi ta dat trén mdt madt phing n&m pngang nhin -

mét cai réng den nhd vA mdt thash manh dBag tinh ¢o 4§ dai

13 { va khdi lrong 1om hon khdi Twong clia rong den 0 lin ; teyen -

cho rong den mot vén idc v ¢d phirong nim ngang vi vudng goc

© v&i thanh, sau 35 nd va cham dan ki v mbt diu thanh. Tim

vin tbc cla rong den va vn tdc goc chia thanh sau khi va cham.
Vi gid iri nao chia 9, van tBc cla rdng den sau khi va cham s8
bing khong ; s& ddi theo chiu ngwoe lai 7

1.387. Trong mdt cor chn (hinh 70) cb mdt dia ddng tinh D
6 khdi hrong m v ban kinh R co thé quay t do xung quanh
céc truc A4 , BB ' va cling voi cai gid d& P hinh chiv U quay xung
quash truc thing dirag OO0 " Momen quée tinh cba gid d& P
481 véi truc OO * bing I Mgwdd ta truyén cho dia D mét vin 8¢
gbc W xung quanh tryc A4 " Sau 46 tac dung mdt lwc Ién dau o
cha spi diy ACO & cho tryc A4 " cha dia quay irér nén théng
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dirng. Bd qua sy ma s&t va khoi lwong clia tye A4 7 va lzhung
AB'A'E Hm: '

ay van tbc gic cia gia d& P & (rang thai cudi cung ;

b ¢dng cla Iye tic dung 18n soi dav.

Hi .
Hinh 70, wh 71

. 1.308. Trén mét cai dé P khéng chuyée dbng nhwng cob
thé guay tw do xung quanh mot truc thing dimg OO (hinh 71)
ngrdi ta dit mét ddng co M va mit dbi trong N. Momen quan
tink ctia d& voi ddng oo va ddi trong dbi voi truc ndy biing 1.
Trén truc cla déng co ngwdi ta gin vao mdt khung nhe véi
mdt qua ciu dfng tinh 4 ; qua cu quay tw do voi van 18¢c goc W
xung quanh trye BB tring voi truc OO Mdmen quén tinh
cha qud cdu d8i v&i true quay bing Jp. Tim :

a) cOng md dong co thwe hidn d¢ quay true 8B modt géc
90° ; mdt goc 180° ; ' '

b)' momen clia cic ngoai lyc giir che truc cia co ciu & vi
tii thing dirng sauw khi déng co lam quay truc BE mdt goc 9%°.

1.309. Mot thanh AR d6ng tinh @3t nim ngang c6 khdi
lwgng m= 1,40kg va do dii {p = 100 cm. Thanh quay v do
xung quanh mdt truc ob ‘dinh thing ding OO, di qua dfu A
clia tharh. Truc OO ¢6 @6 dai 7= SScm va didm 4 ndm gitra
truc. VAn t6¢ goc cha thanh phdi o6 gié tri bing bao nhidu dé
thanh phin ndm ngang cla luc tac dung 1én d8u dwéi cha truc
00’ bing khong ? Khi d6 thanh phin ndm ngang cla tuc tho
dyng 18n diu trén cha truc bing bao nhiéu ? .
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1.310. M5t thanh d8ng tinh ¢ khéi leong m vi 44 dai /
6 tAm gin chit voi mdt tryc thing dimg OO, sac cho g:’:;c gifka
thanh va truc bing & (xem hinh 69). Cac ddu cda tryc OO duge
ghn vao cic vong bi. HE dwoc quay khong ma sit v&i van t8c
gbc . Tim @ '

a) médun vi hwéng cha momen xung lrong M cla ;hanh
a5i véi didm C v ci momen xung hrong cha nd dbi véi e

quay ; ) o
b) modun cha b gia cla vecto M d&i vin diém C sau nira

vong quay ; . o
¢) mbmen cla céc ngoai lye tac dung n truc OO khi quay.

1.311. Mot con quay <o khdi lwong me= 0,50kg ¢o true
nghiéng mdt géc & = 30° so v&i phrong thing dirng, chuyén
dong tud sai duoi tdc dung cla trong lyc. Mémen ghén tinh
cha con quay dbi v&i tryc dbi xirng cla né I= 2.0 g.m? vin
8¢ géc quay xung quanh true d6 B ©= 350 rad/s, khobng
cach tir didm twa d8a tém quén tinh cfia con guay 1 /= 18cm.

Tim : : :

a) van tdc goc tidn ddng clhia con quay ;
¢ 1 | b) 46 lém v hwong cha thanh phéin
G . ndm ngang ca phan Ihyc tic dyng 1én con

quay & diém tya. _
~1.312. Mot con vy dwge dat irén san
cha mot  18ng thang mdy ; thang méy bit
_ dau dwoc ning lén voi gia the khong ddi
Hizb 72. we=20m/s?, Con vu 13 mjt dfa dBng
- tigh ¢6 bin kinh R=50cm, dwoc gén
vio mot ddu mdt thanh cb d9 dai /= 10 cm (hinh 72). Ddu kia
cha thaph gin vao ban I8 O. Con vy ti®a dfng véi vin 16c goc
n=05vong/s. Bd qua sw ma sit vi khdi lrong cba thanh,

tim van tbe gbe riéng cla dia.

_ 1.313. Mét con quay co khdi lwoag m= 1.0kg va mébmen
quau tinh &8i vé1 tryc riéng f= 4,0 g. m? quay v&i vin tde goc
© = 310 rad/s. Diém twa c¥ia nd ndm tzén gid d%, gid cling dich

chuyén thee phwong ndm ngang v&i gia tbc khong abi .

w=10m/s2. Kholng cich giita didm tya vi tim quén tinh
cla con quay 13 /== 10 cm. Tim mddun vd heéng cla vecto van
8¢ goc tidn dong »'.
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1.314. Mot qui cfu ddng tioh c6 khoi lwgng m= 5,0 kg
va ban kinh R = 6,0 cm quay véi vin t8c goc @ = 1250 rad/s
xung quanh mdt truc ndm ngang di qua tAm cla né va gln vao
che Ban 18 cha mdt gia d&. Khodng cach gifra cic bin I8 13
= 15 om. Ngwdi ta quay gid d& xung quanh mét truc thing
dirng vGi van tde goc o =50 rad/s. Tim modun vd hwéng
cia cac lge con vi.

1.315. Mot tiu thily chuyén dong véi vén téc o= 36 km/h
theo mft cung tron od bén kinh R= 200 m. Tim mdmen cia
cac lyc con vu the dung 1#n cac & tryc tir phia trye truyén cd
banh d3; bédnh 43 ¢6 mdémen quén tink d& voi tryc quay
= 38.10%kpm? va quay »n= 300 vong/phit. Tryc quay diit
doc théin tan, ' :

1.316. M6t 8du xe Kra chuyén déng bing tudic bin ¢b tryc
song song vér céc truc clia banh xe. Chiu quay cha tudc bin
teing véi chiu guay cda cic binh xe. Momen quén tinh cda
16to tudc bin d6i véi fruc riéng 13 7= 240 kgm? Tim &p Iyc
phy trén cac dwdng ray, gy b¥ cac lwe con vy, khi ddu xe Ita
di theo dwirng vong c6 ban kioh R = 250 m, v&i vin thc v = 50
‘km/h. Khodng cdch gilra céc dwdmng ray 13 /= 1,5 m. Tubc
bin quay = 1500 vong/phat.

CAC BIEN DANG CUA VAT RAN

1.317. Tinh 4p sufit cin it 1én cac day cla mét khdi tru
bing thép dé d6 dai cda nd khong ddi khi tang nhiét 46 1én 100°C.

1.318. M4t 8ng thiy tinh v mot binh cdu thiy tinh d8u

¢o ban kink r= 25 mm va thanh day Ar == 1,0 mm, c6 thé chiu

dwoc mdt ap sudt tir bén trong (khi khéng cb 4p suit bén ngodi}
bing bao nhidu 7 :

1.319. Mot thanh ddng dat ndm ngang cb d6 dai /= 1,0 m,
quay xung quanh mét truc thing ding di qua tdm cla thanh.
Vi tin 0 quay ndo nd cd thé diet 7

1.326. M4t vong tron o6 ban kinh » = 25 cm, lam bing day
chi quay xung quanh mdt truc thing dirng b dinh di qua tim
clia né va vudng géc véri mit phing cha vong tron. Véi tin 6
quay ndo vong tron nay cé thé bi vo ? '
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£.328. Mét soi diy thép o dwomg kinh d= 1,0 mm.
dwoe cing ngang gitrs hai cii kep cch nhan mdt khodng { = 2,0 m
Tai thm O cla Ay cotreomdivii ndagcd khéi rgng s = 0,253 ke
Biém O bi ha thip xdng miy centimét ?

1.322. Biot thanh ddng tink, dan héi, chuydn dong wén
mét mat phing nhin pim ngang, dwdi tic dung cla mot lwc

khéng ddi F, dwoc phin bb d8u theo mit day. Dife tich cha.

mjt d4v bing S, sufit Young cha vat lidu 1 E. Tim 45 bitn dang
twong dbi cta thanh theo hwdng tic dung aha Jwe 4% cho.
1,323, Wbt thanh déng mdng ddng tinh co 46 d2i { v3 khii
hrong m quay d8u voi vim tde gbc © trong mit phing nim ngang,
xung guanh mot rec thing dong & qua mit ddu thank. Tim lyc
cing trong thanh phy thudc theo khodng cach # dén tryc quay va
dd diin cla thanh.

1.324. Mot hinh tru dic bing ddng c6 46 dai-l= 65 em,
dwoe dit trén mét mit phing ndm pgang va chiu tac dung mit
iwe nén thing dirng F= 1000 N, phan bd dtu & day trém coa
hinh tru. Khi d6 thé tich hish try & bifn dbi bao nhifu milimet
khist 7 '

" 1.325. Mot thanh d6ng co d 42l § dwor treo & 'mét ddu vao
irfm nha. Thm ¢

a) 46 dan Af cla thanh dwdéi the dung cha chinh trong hrong
chha né ; - _ :

b) 4b iing thé tich twong d8i clia né.

1.326. Mot mis bing mdt vat ligu cb sullt Young E'va hé 58

Boisson || chiw mot ap subt thiy lwe p. Tim :

a) dd gidm thé tich twong 65 cla mau ;

6} he thirc giiva h§ s dan né thé tich v che hing 6 dan
héi E va j.

Chimg minh ring h 6 Poisson j khong thé vuot qua 1/2. -

1.327. Mat chi xa thép b tiet dién hinh chir nhit dwge
tip mot 63n vao trerng(hinh 73). Dudi tac dung clia irong hrong
ban than, x4 hoi bi udn cong. Tim ban kinh cong chia d6p trang
hoa (dwor vE chim chim trén

f/?@i_"_____é’f Rinh) tai canh ditm O, ndu @5 dai
&n : i cha dnnhd mcbaxala /=60m
vi 46 ddy cha no B b= 10em.
Hinb 73. ' 1.328. P udn clia mdt thanh

74 : .

dim hdi dwge dic irwng béi dang cba dwdng din 24! & qua trong
thm clia cdc ti%t difn ngang oha thank. Phwong trinh d& xdc
dinh diedmng wdy, v&t cho GO ube nhd, of dang:

&y

ax®

trong dé N (x) {3 mdmen udn cla cic hye dan hoi tai tist difn
cb toa dO x, K 2 sullt Young, 7 1A mdmen qudn tink clia tidt dign
ngang di v&i true di qua Mp trung hda (= § 248, hink 74).

Nixy= ETf

: ,
2 éﬂ’;@ Nﬁ,
' frung hoa y 4
Hisd 74, _ Hinh 75,

Cho mot thanh thép ob tit dién 13 hinh vudng, mdi canb
4 ¢, dwoe p mt din vio twdug sac cho diu nhd ra cla nd
c& 46 dai { (hinh 75). Bd qua khdi lwong cla thanh, hiy tim
dang cta dwdng dan héi
va 46 vong i, nlu trén d8u P
A cla 0d chiun tic dyng r g’ ' ;

a) mémen ufin  cha

nghu luc Ny ; o - 52,
b) lyc F hwéng doc Hin 76,

theo trag y. :

E.329. Mt xi thép co d6 dai / b hai d8u iya tyr do trén
hai gbi twa (hinh 76). Momen quén tinh cia ti8t ditn ngang cha
n6 blng 7 (xem bii tip trén). B qua khii lwong clia xa va mik
thir ring 46 udn nhé, tim 46 véng A dwéi tic dung cla lyc F
dit & tdm cle xa. ' .

1.338. Mot x4 thép od tiét dién hinh chii nhét c6 48 cao

‘blng k. Ding phirong trinh trong bai tip 1.328 tim 4o vong 1

gdy ra b trong lweng cda bin thén xa trong hai tredmg hop :
" 75




a) ¥ duge Mp mot diu vao twimg sao cho 46 dai cia din

nhd ra bing ! (hinh 77, 2} ; . o

b) xa cb dd dai 2/, ¢d hai ddu tya tr do iBn hai gdi tya

(hink 77, b).

, ] —= A
: A

T

NN

High 77. Hink 78.

1.331. Mat ban thép cb do day h, ¢d dang hink vudag voi
canh 13 /. k< /. Bin ghn chit véi mdt tryc thing dimg 0O
ngwdr ta quay fruc véi gia tc goc khang ddi B (hinh 78). Tim
3o vong A, gid thir ring do udn nhd. '

§.332. Thitt 1ap he thire gita mémen xodn N va gbc XO4n
@ dbi v&i: _ . . .

2) mot dng cb thanh day 1a Ar rat nhd so v&i bén kink cua
dng ; '

b) mot thanh dic co tigt dién tron. :

Gid thir bigt d6 dai [ ban kinh r va suit cit G cla ching,

1.333. Tioh mémen N cla céc lyc lam xodn mft ong thép
cé dd dai /=3.9m mdt goc ¢=20° xung quanh true cda no,
néa dirdrag kinh troug va ngoai cda 6ng bing 4y=30mm va
d,= 50 mm. _ -

1.334. Tim chng sulit ién nhit co thé truyén di dwec bing
mét truc thép quay xung quanh truc cda nd vél vin tc géc
©= 120 rad/s, néu d6 dii cta nd 1A /= 200cm, bin kinh
r= 150 cm v gbc xofin co the dat dwoce ta 9= 2,5°.

1.335. Mot vong d0ng tinh cb khdi hreng m, ban kinh
ngodi r, dwoc gin chit vao mot tryc truyén ¢ bél} kinh n
Newdri ta quay truc truydn véi mot gia the gbo k.hong‘ doi B
xung quanh trye cda nd. Tim mémen cia che lwc dan hdi trong:
vong phu thudc vaoe khodng cich r dén tryc quay.
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+1.336. Tim ning lvong bifn dang dan hdi cha mdt thanh
‘thep ¢b khdi hrong m = 3,1 kg, khi ta kéo 06 sac cho 46 dan
twong d6i cha thanh 13 e= 1.0.107%,

1337, Mot thanh thép hinh tr vo dé dai { va ban kink #
dirge treo mot diu vio trin aha.

a) Tim néng lwong U cha bin dang dan héi clda thanh.

b} Biéu difn U qua d6 tang d6 dai twong dbi Al/I clia thanh.

1338. Cin thyc hién mot cong bing bao nhifu dé ubn tron
mot dii thép ¢b chide dai /=2,0m, chide réng A= 6,0 cm va
chi®u ddy 8= 2,0 mm,. Gia thir ring qué trink xdy ra trong cie
gigi han bifn dang ddn hdi,

1.339. Tim nang lwong bikn dang dan hdi cha mdt thanh
thép c6 mét d3u dwoe ghn chit con ddu kin bi xoin mdt goe
¢=6,0° B¢ dai cha thanh & /=10 m, bén kinh cha né I
r= 1 mm. - _

1.340. Tim sy phin b8 mit @8 ning hromg thé tich cia bign
dang dan hdi trong mot thanh thép phu thude vao khodng cich »
dén tryc cua no6. P56 dai ca thanh 1/, gbc xofin l v,

1.341. Xac dinh mét d6 thé tich cla nang brong dan héi
trong nwdc nget & do sdun A== 1000 m. :

TEHUY BONG LUC HOC

1.342. M4t chiit idng Iy twémg chiy trong mét ng phing co
tiét dién déu dat trong mét mit phing ndm ngang vi dwoc ubn
cong nhw hinh 79. Déng chiy I dirng. Ap sufit va vin bc chia

_ chat 1éng tai cac difm 1 va 2 c6 nhw nhau khong 7 Cac dwirng

dong ¢d dang the ndo ? :

T g A

¥

S S5

Hinh 79.

Hind 80..
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1.343. Hai dng ap k& duoc cim vao mdt dng ndin ngang
o6 tift dién thay dbi, tai ohirmg chd ma 1t dién cha Sng bing
S, vi 5, (hinh 80). Trong dng ¢6 nwée chay. Tim thé tich nurdc
chiy trong mft den vi thor gran qua Tict
dién cha dng, nu hidu b mic nrdc tiong
che Bng ap k& bing A
1.244. Mét Ong Pitoi (hinh 81) duwge
dae theo tryc clia dng din khi ma dién tich
tict dién bén trong dng din khi bing S. B
gua db nh&t, lim the tich khi di qua, tift
dién cia Ong trong mdt don vi thoi gian,
néu hién sB cic mive trong ap kB chét 1ong
bing Ak, con khdi bwong riéng cha chai 16ng
va chit khi twong fng 13 pe va £
1.345. M6t binh rong, c6 mdt 18 nhéd & day, chiva diy mwéce
va diiu héa. Bb qua 46 nhot, tim vn the cia nude chay ra, néu
be ddy clia 16p nwde 1 k=30 cm, cdn Kp diu 13 k=20 cm.
1.346. Mot binh rémg hiph try, cb chidy cao 50 cm, dat
trén ban. Binh dung ddy nwéc Ngwdi ta duc mot 18 nhd trén
thanh binh. N&u bb qua dé nhét, thi 15 phai cich day binh bao
nhita, dé tia mwdc phun ra tir 18 ddp
|én mat ban chch binh mdt khodng cuc
dai {al { e bing bao nhids ?

Hink B1.

Al l'ﬂ‘ : T 1.347. Mot dng cong dugc nhdag
W vio mét ddng nwérc nhy vé trén hink
i 82. Vin toc dong 46 voi dmg B
bt ‘L ]

I
3 g

Hink 82. Hinb 83.
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v=2,5 m/s. Din trén cla dng dwoc gin kin nhung c6 mét 18
ahé & 49 cac he= 12 cm. Tia nwée phun qua 18 ndy s& ob do
cac h bing bao nhidu ?

1.348. Trén day ndm ngang cha mit binh rng chira chit
16ng 1§ twdng o6 mdt 18 irdn. cb ban kinh Ry, con & trén 10 nay
agwdi ta gin mét hinh try trém kin ¢6 ban kinh R; > Ry (hinh
83). Khe hé gifra hinh try va day binh 13 8t ohd, khbi lwong
riéng cha chit 16ng 13 p. Tinh 4p sult tinh cha chit 1ong trong
khe hd theo khodng cach r tir true cla 18 va hinh try.

1.349. Tinh cong cin thyc hién khi mét lyc khong dbi tac

dung lén pit tong (hinh 84), 3é diy nwée trong xy lanh ndm ngang.-

trong khodng thdi gian ¢ 7 Thé tich
nuire trong sy lanh bing ¥, dign tich j
i8¢t dién cua 18 12 5, voi = rt nhd so
v&ri dign tich c¢fa xy lanh. Sy ma sat
vid d6 nhét nhd khong dang ké.
1.359. MHt binh hinhk try, 6 d6
cao b va dién tich day 5, chiva ddy nuée. & day Binhngwoi ta duc
mt 16 ¢b dién tich 5 <« §. Bd qua 49 nhét cla nwde, xae dinh
xem sau bao lau (At c& mwde s& chay hét khoi binh.

1.351. M6t ng nim ngang 4B o6 chifu dai [, quay v van

" toe goc khong ddi ®, xung quanh mit truc thing dng b dinh

00, di qua div 4. Trong 6ng ¢ chiit long Iy twdng Didu 4
¢la Bng dé hév con ddu B
kin c6 mét 16 it nhd. Tim

viin tie phun ra cla chit

tbng d48i véi Sng, phu A -

thude vao «chify cao» 4 S e

chia ¢dt nwée (hinh 85). f -]
t.352. Phwong trinh a

cor ban cha dong lwe hoc Hinb 85,

ddi voi mdt chiit long 1y
twdng cO dang:

trong d6 pld khoi lwong riéng clia chit 1ng, dp/d! 1A gradien
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cha ap sufit doc theo iruc Sag dong, g; 13 hinh chi¥u cla gia 8¢
chia hre hip dén. .

1) Thi& 1ap phwong trinh ndy, xuft phat @r dinh luat hai
clia MNewton. :

2} Ching minh ring phuong trinh Bernoulli dwoe suy ra i
phwong trinh nay.

1.353. Ngwoi ta duc hai 18 gidng nhau méi 1§ 6 dién tich
§=050 cm? & hai thanh dbi dién ctia mt binh rong thing
dirng chira ddy nyéc. Khodng cach gifra cac 16 theo chifu cao
I Ak = 51 cm. Tim phén Jwe tong hop cha nwdc chiy ra,

1.354. (¥ thenhibéncida mét binh hinh try réng thing ding
¢6 chidu cao /= 75 cm nguwdi ta duc mdt khe hep théng dirng
c6 ddu dudi cham vio day binh. Do dai cia khe 1a /= 50 cm,
be rong &= 1,0 mm. Npwoi ta bit khe lai va db ddy mwdce vio

bink. Tim phin lyc tdng hop clia nwée chiy ra ngay san khi -

mé& khe.

1.355. Nwde chdy ra tr mét thing (6m theo mét dng cong
vudng goc, ¢ ban kinh trong 4 r = 0,50 cm (hinh 86). B5 dai
clia phén nim ngang cha dng 13 /= 22 cm. Luu heong nwée 13
Q= 0,50 1/s. Tim mdmen cla cic phan lyc clia nwoe do dong

awdc giy.ra 1én cac thinh Ong ndy
dsi vodi diem O.

Hirh 86, Hiah 87,

1.356. O'thanhbéncia mét cai thing réng hé co lip mdt |

dog thét dau (hinh 87), qua 46 nwéce chiy ra. Dién tich 1iét
dién bng pidm tr $ = 3,0 cm? dén s = 1,6 cm? Mirc nwrée trong

thung cao hon Bng 1A A= 4,6 m. Bé qua 46 nhét cla nwde,

tim thanh phdn lyc ndm ngang kéo dng ra khdi binh.
1.357. Mot binh hinh tru thing dirng ¢6 nurére, quay xung
quanh truc clia 16 véi vin the goc khong ddi o. Tim :

80

a) dang cha mit ty do cla awdc;

by s phin bd ap sult mrde iréa day binh doc theo ban kinh
cha binh néu ap sudt & tim day bdng po-

1.358. M6t dia nim ngang mong oo ban kinh R= 10cm,
dwoe &4t trong mot hoe hinh tm ¢b diu, hé s6 ahét cha diu 12
n == 0,08 P. Céc khe hr gitra dia va chc day ndm ngang cia hdc
(hinh 88) déu nhw nhau vd bing k= 1,0 mm. Tim cOng sufit
do céc hre nhot téc dyng En dia sinh ra, khi dia quay véi vin

t8c gbc ®= 60 rad/s. Bd qua chc
hidu tmg b, .

§.359. Mot hinh tro dii co Ui
han kinh R, dich chuyén doc thes 73
truc cfia 16 voi vin e khong ddi
vq trong mot hinh tri domg yén b
b4n kinh R, ddng truc voi no. _ Hizh 88.

Khodng khong gian gifra cac hinh

tru chira déiy chat 1ong nhét. Tim van toc clia chat Iéng phy thude
vao khodng cich r dén truc cta céc hinh try. Sy chiy 1a chay
thinh l&p.

1.360. Mot chat 1ong o6 .hé s& nhét n choén gitka hai hinh
tru dai d8ng truc 6 ban kinh Ry va Rj, trong d6 R, < Ry Hinh
tru trong dirng yén, con hinh try ngodi quay voi van tdc goc
khong ddi v, Chuyén dong cha chit lbng i chuyén dong lop.
Bigt ring lyc ma sif tac dung 1én mét dom vi dién tich cla mit
tru ¢6 ban kinh 5 dwec xac dinh bing cong thic o=
= nyr @m/ér) N/m? tim - _ _

a) sy phu thudc vao ban kinh - cha vin tbe gde cus chit
idng quay; :

b} mémen cha cdc hrc ma it téc dung lén mt dom vi 4§
dai cha hinb tru ngoai.

1.361. Mot dong divng chiz mdt chat long ¢b khdi lugng
riéng p va he sd ahdt n, chdy trong mdt dng co chitu dai ! va
pan kinh R. Vin tde dong cia chit 1ong phy thude vio khodng
cich r d8n tryc chia Bng theo dinh Judt v=vo {1 — r2/ B2, Tim :

a) thé tich chit léng chdy qua tiét didn cla 6ng trong mét
don vi thot gian ; . .

b) déng nang cta chit ldng trong the tich cba sng:

¢) lwc ma sét do chdt long tic dung lén Bng;
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d) hi€u s6 4p sudt & cde ddu 3ng.

1.362. Trong m§t he théng (hinh 89), mot chit ldng nhot
6 khdi lwong rigng o= 1.0 g/cm® chay tir mét binh rong A4
theo mdt 8ng. Tim van t&c cha chit dng chiy, ngu 4; = 10 cm,
fiz=20cm vi hy=35cm, cic khodng cich / déu nhw nhau,

Hinb 89,

1.363. Ban kinh ti8t dién cda mét 8ng din gidm don diéu
theo quy lat r = roe™ ", rong d6 o= 0,50 m™*, x 1a khodng
cach duge tinh tir dfe 6ng din. Tim t) 55 cic sb Reynolds tai
céc tift dién céch nhau mét khodng Ax = 3.2 m.

1.364. Khi mét qua ciu o ban kinh r, = 1,2 mm chuyén
déng trong glyxérin, thi chuyén ddng 16p dwoc quan sét thiy
vl van the cla qua oy khdng virot qua v, = 23 em/s. Mot
qua cliu ¢6 bén kink r,= 5.5 cm chuyén ddng trong nwoe véi

vén tdc cuc tién v, bing bao nhity dé s chiiy tré thanh rdi 7.

Céc hé 56 nhét cba glyxérin va nwde twrong ng biing n; = 139 P
vin, = 0,011 P.

1.365. MGt binh cao chira ddy glvyérin o6 hé 58 nhét =
=139 P. Thi vio binh mdt hon bi chi. Tei mot 46 séu nao do
hon bi bat ddu chuyén ddng déu. Tim dwérng kioh 1om nhit el
hén bi dé chuyén dng con 1a chuyén déng 1op, néu sy chuyén
qua chuyén dong 51 Gng vii s8 Reynolds Re — 0,5 {(gia tri
ndy cda Re thu dwoc khi Jay dwéng kinh cha hon bi tam kich
thwée dic trirng). ;

1.366. Mot hon bi thép c6 dudéng kinh d= 3,0 mm, dwoc
thi khdng co van tb¢ ban diu vio diu 8liu, c6 bé 6 nhét n=
= 0,90 P. Héi: bao lau, sau lic bit ddu chuyén déng, vin tdc
hon bi s khdc vin t6c dung A n=10% 7
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1.367. Mdt diém thye hitn dao ddng doc theo truc x theo
quy it x= acos{wr— n/4) V& g8 thi cha:

aj 40 d&i x, vin t3¢ & va gia the X theo théd gian :

b) vin toc %, va gia t8c X phu thudc theo 46 déi x.

1.368. M4t diém nao d6 chuyén déng doc theo truc x theo
guy ludt x = agsin? (07— n/4). Tim :

2) bién db vi chu ky dao ddng; bibu didn d8 thi x (1) ;

b} sw phy thudc cda vén 8¢ % clz diém theo toa d6 x cha
b ; bifu difn 68 thi sy phu thudc nay. '

1.36%9. Mot hat thyc hién dao dong didu hoa doc theo

truc x xung quanh vi tri cln bing x = . Tin 5 dao déng v =
= 4,00 rad/s. Tai mot thoi didm ndo 86 toa d% cha hat 1a xo=
= 250 om v& vin téc ca né ¥, =100 em/s. Tim toa do x va
vén the x clia hat sau thoi difm d6 mét khodng 1 = 2405,

1.370. Tim t4n s5 tron va bien d6 cha dao ddng digu hoa
cia mot hat, néu tai cac khodng cich x; v x, ké tir Vi tri ¢dn
bing, van t8c cha hat twong rng bing 7, va vy

1.371. Mot diém thuc hién dao dong didu hoa doc theo
mt dirdng thing ndo do véi chu ky T= 0,605 v& véi bign dd
a=100cm. Tim vin t8c trung binh cha didm trong khodng
thoi gian md nd di dwoe mét quang dudng B a/2 ké ty -

a) vi tri bién; -

b) vj tri cAn bing. )

1.372. Tai thei didm r=0, mot dibm &t ddu thye hign
dao dfng theo tryc x theo quy Tudt x = ¢ sin /. Hay tim, saw
3/8 chu ky, k& tir lic bt dau chuyén déng : -

a) gid tri trung binh cha hinh chigu cha vecty vAm tc <% >
clhia no ; ' :

k) médun clia vector vén tdc trung binh < v >0

¢) gia tri trung binh ciia médun cda vén tée < v >

1.373. M6t hat dwoe chuyén déng doc theo mét tryc x
theo quy ludt x = ¢ cos wr. Tim quing dudng mi né di dwoc
trong khoang théi gian tr r=0 dén ¢ _

1.374. Toi thoi didm 7=0 m{t hat bat d3u chuyén déng
doc theo truc x sao cho vén tic chia r6 bitn déi theo quy luit.

G :
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£ = 35 cos wr cm/s, trong db ¢ tinh ra gifly. Tim quing duwdng
ma hat di di dirge saw 1= 2,805 din tién, k& tir lic bit ddu
chuyén déng.

1.375. M6t hat thuc hin dao ddong dign héa doc theo
trpe x theo guy ludt x = g cos @y, Biét ring xac sufit w tim hat
trong-khodng tr — a2 dén -+« bing don vi, tim sy phy thudc
theo x cla mat 48 xéc sult dw/dy, trong d6 dw i xdc st tim
"hat trong khoAng tir x dén x + dx. Bidu di¥n d3 thi cda dw/dx
phy thudc theo x.

1.376. Tim bing 46 thi, bién dé a2 clim dac dong dwoc
sinh ra khi c§ag cac dao ddng cing phwrong sau diy:
a) x; = 30cos (9t +%/3); x,=B0sin{wit+ n/6);

by x,=3,0cos wf; x; = 5§ cos (0r + w/4) ; x5 = 6,0 sin wr.

1.377. Mot diém tham gia dong thdi hai dao ddng cing
phirong ¢6 phuong trinh 1a x; = g cos @f va x; = acos 2 0L
Tim van tdc cwe dai cha didm ndy.

1.378. Khi cing hat dao dfng ditu hoz ciing phwong thi

dao déng téng hop cha mét didm o6 dang x=acos 2,1 .
. cos 50,0 ¢, trong do ¢ tinh ra gidy. Tim tdn s5 tron clia cac dao
dong thanh phin vi chu ky cia phéch cha dao démg tdng hop.

1,379, Mot qua cdu dwoc freo vio mét 1 xo, thuc hién
dao dfng din hoa thing dimg v&i mot tin s3 xéc dinh. Mgn
truydn cho didm treo dao ddng didu hda theo phiong thing
dirng voi tdn 36 20 hodc 24 Hz thi trong ci hal truwéng hop

cdc phach dwoc sinh 1a cd cing t8n s6. V&i tin 6 dao ddng

ndo cha diém treo, tdn s6 cla phéch s& 16m ghp d6i ?

1.389. Mot diém chuyén déng trong mat phing xp theo

quy it x = asin 0f vd y= b cos w4, trong d6 @ b va w la cac

hing sb dwong. Tim :

aj phwong. trinh quy dao v (x) cta didm va chifu chuyén_

dong oha nd trén quy dao ndy;

b) gia tdc w cha didm theo ban kinh vecto r cia nd 381 véi
gbc toa dd. '

1.381. Tim phuwong trich quy dao y(x) cla mét diém,
nén n6 chuyén déng theo cic quy luat :
a) x = asinwr, yp=asin2 Of;
b) x=gsinw!, p=acos2ar
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"thang dirng qua mdt 1 x0 ndm ngang

3

Bidu difn che d5 thi cha cic quf dao nay.
1.382. Tim chu ky dao dbng bé thing
dirng cla mdt qud cfiu oo khéi lwong m=40g-
direre gén vao tdm cha mot sl diy clng ndm

[ENLTRNN LN AR AL INAN )

ngang c6 46 déi {= 20 om. Sic cing cla s¢i =re—idee
day coi nhw khong dbi va bing F= 10N, 3=
' 1.383. Xac dinh chu ky dao domg bé ¢y ———f i —
mdt con l4c todn hoc 1d mdt hdn bi treo vio e N —-
mét soi chl d3i /= 20 cm, nfu nd ndm trong N
chéi 16ng 1y twdng cb khdi lrgmg riéng n= 3.0
Hinb 90,

¥in nhd hon khéi lwong riéng cba hdn bi.

1.384. Tinh chu ky dao ddng bé cla mdt phi k& (hinh 90),

khi ngwéi ta kich thich nhe néd theo phwong thing dirng. Khbi
hrong cba phiy k& 1a m = 50 g, ban kinh Sng phi k& 14 r = 3.2 mm,
khi lwong riéng chia chat tdng 13 p= 1,00 g/em®. Coi chit
Iéng 14 ly twdng. '

1.385. Tim chu ky dao dong bé thing dirng cla mdt vat
cé khoi hwong o trong cdc trrdng hop a) b) va ¢) vE tren hinh

. Dg. cimg cla cac 16 xo di dwge
b;ét {ching dwoe ghi trén hinh v&), khi
lwong cla ching nhd khéng dang ké.

- 1.386. Trén mét mit phing ndm
ngang nhin ngwdi ta 4t mot vat od khéi
lwong M, dwge ndi véi mét thanh

c6 khdi fwong m. Hg sb 46 cirng cla 1d°
%o bing &. Tim tén s dao dfng bé cua
hé nay, 4 don gidn biy coi ring moi
diém clia 10 xo d8u dao ddmg cing pha.
1.387. Xac dinh chu ky daoc ddng clia thily ngin cd khéi
legng m = 200 g, dwoe db vio mét Sng cong (hinh 92) c6 nhanh
bén phdi tac mdt goc ¥ = 30~ voi phu'orng thing ding. Dién
sich tiét dién clia 1dng Sog 4 § = 0,50 cm® B6 qua dé nhdt
chia thiy ngén.

High 91,

1.388. Ngudi ta dat mdt thanh ddng tinh trén hal rong

roc quay nhash nhur v& trén hinh 93. Khoing cach gifra cac
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truc cila rong roc 1 7= 20cm, hé
ma sat gira thanh va rong roc 1a k=
0,18. Chimg minh rdng thanh € thec
hign dao ddng diBu hoa. Tim chu k¥ dao
dong do.

1.38%. Ta trdng tuong 6 mdt cai
giéng dwge déo xuyém qua Trai Dt
theo tryc quay cla né. Coi Trai Pt 13

Finb 92. . mdt qué cBu ddng tink va bd qua sivc cAn
cla khong khi, tim :

® @

Hinh 93,

a) quy lndt chuyén dong cla mot vt roi xudng giéng ;

b) théi gian cdn thiét dé vat ndy roi 161 diu d6i dién cha
giéng ;

¢} vén tdc cla vit tai tAm Tral Bit.

1.390. Tim chu k¥ dao ddng bé clia médt con lic toan hoc
cd 49 dai /, ndu diém treo cla nod chuyén déng d6i v&i mat dac
theo mdt phwong tiy ¥ véi gia tic khéng d6i w. Tinh chu ki,
nay, ndu /= 2icm, w=g/2 va gbc gifta cic vecto W va g I
B= 1207,

1.3%1. Trong mét co chu (hinh 94) c6 mot Sng nghn M co
khéi lwong m = 0,20 kg, dwwoe gin gifra hai 10 xo giéng nhau
cd hé s86 4o cu-ng chung 1 k=

4 o 8 20 N/m. @ng co thé trirgt khdng
e o) = ma sat theo mdt thanh ndm ngang
AB. Co cliu quay vdi van t6c goc

Jdpb khong db6i w=44rad/s xung
quanh mét tryc thing dirng di qua
Hirh 94. tdm cda thanh. Tim chu kv dao

ddng bé clia Gng. V&i gid tri nao
cia © dao ddng clia dng &8 khéng zdy ra ?

86.
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£.392. Mot midng vin oo mét vit nim trén ; milng vén
thwe hidn mot dao ddng didu hoa theo phwong ndm ngang véri
bitn 46 o= 10cm. Tim hé o8 ma sat giva miéng van va vit
nBu vat bit diu treet trén midng van, khi chu ky dao ddng cia
nd nhé hon T=1.0s.

1.393. Tim sy phu thude vao thoi guan clas gbc léch cha
mot von Hc todn hoc ©d db dai 80 cm, nbu tai thoi didm ban
ddu con lc:

a) bi kéo léch mdt géc3.0° 8i dwoe budng tw do;

'b) & trang théi cin biing v ngudi ta truydn cho ddu dudi
cha nd mdt vin t6c nim ngang 0,22 m/s;

¢) bi kéo léch mét goc 3,0° va ngudi ta truyén cho ddu dudi
cia ndé mdt van tdc 0,22 m/s hwéng v& vi tri cin bing.

- 1.394. Mot vat A o6 khdi lwong my= 1.00kg vd mdt vit
B o6 khdi lwong m,= 4,10 kg ndi voi nhau bing mét 16 %o
nhir v& trén hinh 95, Vit 4 thyc hién dao
dong didu hoa tr do thng dkng, véi bién
46 e¢= 1,6 om va thn s6 0= 25 rad/s. B6
qua khdi luwong cha 10 Xo, tim gid tef 1ém
nhiit v nhd nhitt ela dp lwc cha hé nay
lén mjt phing ty.

- 1.3%95. Mot miéng van, trén dd cd mdt
vit ¢d kh&i hwong m; midng vam bt ddu
chuyén ddng thing dimg hrdmg lén trén -
theo quy ludt y=a (i — cos i}, trong 46 T T= W) &f
v 1a 46 doi tinh 6 vj tri ban dfu, © = 1t rad/s. Tim =% Y T=0ng

a) &p luc clia v4t trén ming van phu thude theo thm*‘éléﬁp =N
néu g = 4,0 cm ; bidu difn 46 thi sy phu thudc ndy;

b) bién do dao dong cye tidu chia milng vén, khn vat bt
ddu bong ra khdi ming vén |

¢) bién d6 dao déng cda mitng van khi vat nhé.y 1&n mét
d6 cao A= 50 cm @61 v&i vi tri ban d8w (tai lic 1= 0).

1.395. & mdt 10 xo khong cing, cb ddu trén duge of dinh,
ngwedri ta tren mdt vas o6 khdi lwgng m, sau d6 bubng vat ra khdng
o5 vaan t8¢ ban d8u. HE sb céng cla 16 xo bing & B6 qua khdi
Irgng cfia nd, tim - ' _

a) quy ludt chuyén ddng y(9) cda vat, trong 46 y k& 49 déi
cha né tinh tiv vi tri ban d8u ;

Hirk 95.
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b) cae d4d cing cyc dat va cpe tiéu ctia 10 xo trong qua trinh
chuyén déng.

1.397. MOt hat oo khdi leong m chuyén dong dwdi tac
dunig ctia mot lyc F = — amr, trongdo o la mét hiing 8 dwong,
r 12 ban kinh vecie cGa hat 481 vdi goc toa dd. Tim qu¥y dac
chuyén dong cha hat, néu tai théd diém ban dHu 1 = rof va vin
the v = vy j trong do1 va j Ia cée vecio don vi clia cdo truc x va y.

1.3, MOt val oo khbi hrong m treo trén mot 1o xo, dwge
budc chit vao trin cia mét 16ng thang méy. HE sb clng cha
16 xo bing k. Tai thoi didm ¢ =0, long bit d8u dwoo niang
ién v&i gia toe w. BS qua khéi hwong cla 16 xo, tim quy ludt
chuyén déng y () cla qud ning 461 voi lOng thang may, néu
y{0) = 0 va y (0) = 6. Khdo sét hai trwong hep: )

a) gia the w cha 18ng  khong dbi;

b) w= at, trong d6 a 12 mét hing 3b.

1,399, M6t vat oo khéi lwongm = 0,50 kg
treo vao mdt soi diy cao su <& hé s6 dan hdi

h k= 50 W/m. Tim khoang cach cuwc dal ma cb
' thé kéo vat xubng dwdi dé dao déng cla vat
con mang tinh chit difu hoa, Khi d6 nang
hrong dao dong cia vt s& nhw the ndoe ?

1.400. Mot vat od khdi hrong m roi tiy
d6 cao & 1én mét diz cin 16 xo (hinh 96). Khéi
lirong cla dia can va 10 xo nhd khong ding
ké, hé sB cirng cfia 16 xo bing k. Khi dinh
chit vao dia cin, vit bat didu thyc hién dao
dong difn hoa theo phiromg thing dirng. Tim
bién dd dac doéng va nang lwrong daoc domg.

1.481. Trong cic difu kifn cfia bai todn trén, khéi hrong

,
L

3 a000009
3

Hinh 96,

cla dia can bing M. Tim bién dd dac déng trong trwdmg hop -

nay. _
1.492. Mot hat cb khdi hromg m chuyén dong trong mit
phing xy dwéi tic dung ctia mét luc phy thude vio van tdc
theo quy luat F = a(Ji— i), trong d6.g ia hing 8 dwong,
i va j 12 cic vecto dom vi clia chc truc x va . Tai thei diém ban
ddw := 0, hat nidm tai diém x =y =10 va ¢b vin tdc ¥, theo
hirérng cha veckr don vi - Tim quy luit chuyén dong cla hat
*(A, y(H va phuong irinh qi§ dac cla nd. :
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1.403. MOt con Mc gBm mdi binh cdu ¢b ban kish R, cb
thanh méng, nhe, dyng @8y mwée. Binh dwoc gin vao mét
thanh cirng ohe (hinh 97). Khodng cach giiva diém
treo O vd tAm bish bing ! Héi : chu ky dao ding
bé ctia con Mc d6 bitn dbi bao nhidu 1o, sau khi
nwde dong thanh bing. BS gus dé nhér oha nwde
vi sy bibn d6i thé tich chia n6 khi déng bing.

1.4¢4. Tim tdn s dac dong bé cla médt
tharh méng ddng tinh thing dirng, ¢ khdi hwong
m vA @6 dai / va thanh dwoc gin & didm O (hinh
98). Hé s6 rin chung clla cac 16 xo bing k. Khdi
eong clia cée 1 xo nhé khong dang ké.

1.405. M§t thanh d8ng tinh o6 khéi hromg m= 1,5kg,
treo trén hai soi diy c6 d5 dai /= 90 cm (hinh 99), dwee quay
mdt goc nhé xung guanh mét truc thing ding, di qua tim C

Hinh 97.

Eitrb 99,

Hinh 98,

cla nd. Khi do soi day lech mét goc u = 3.0° Sau d6 ngudi ta
budng thanh ra vi nd bit ddu thywe hién dao ddng be. Tim:
. &) chu ky dao dong ; '

b) nang lwong dao ddéng cla thanh,

1.406. MGt hé (hinh 100), cfiu tao o mdt dia dfng tinh
ndm ngang D, ¢ khdi lwong m va ban kinh R va mét thanh
méng 40, cb hé 36 xofn k. Tim bién dd dao ddngz xodn bé
va nidng lwong dao dong, nén tai thoi didm ban d8u ngwdi ta
quay léch dia mét goc ¢a khdi vi tri can bing va truyén cho né
mét vin t8¢ gbc Po. ' :

_ 1.467. Mot thanh dBng tinh ¢6 khdi hrong m va 46 daj /
thirc hién dao ddng bé xung quanh mét truc ndm ngang & qua
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d4u trén cha thanh, Tim dong ning trung binh cla thaoh trong
mot chu ky dao ddng, néun tai thél diém ban diu ngrdl ta lam
loch né khéi phwrong thing ding mot goc 8o va truyén cho no
mot vin tdc gde Fo.

1.408. Ngiroi ta ch® tao mdt con lac vt 1y sao cho tromg
1Am chia né nim & trén dim treo. T i tri d6 con le bat déu
chuyén déng to1 vi tri can bing bén va n6 di qua vi tri nay voi
vin téc goc ©. Bo qua sw ma sat, tim chu ky dao ddng bé clia
con l4c ndy. :

1.409. Mot con Mc vt If thuc hién dao dfng bé xung
quanh mot truc ndm ngang voi tAn 8 o, =150 rad/s. Néu
gin vio nd mdt vii nhd o6 khdi hwong m = 50 g & phia dudi
truc va cach truc mgt khodng /= 20 cm, thi tin s6 dac dong

thanh w; = 10,0 rad/s. Tim mémen quan tinh cla con lhc nay -

ddi véi truc dao dong.

1.410. Hai con lic vit 1y thyc hién cic dao dong be xung
quanh ¢hng mdt truc nkm hgang véi cac tin s 0y va o, Cac
mémen quén tinh cla ching ddi véi truc di cho twong Gng
bing J, va [, Ngwdi ta dwa céc con lac vé trang thai cin bang
bén va pin chit ching véi nhau. Tdn s6 dao dong be clia con
l4c hop thanh s& nhw thé nio ?

1.411. M3t thanh ddng tink co 46 dai / thye hién dao dong
bé xung quanh mot truc ndm apang OO ', vudng goc voi thanh
vi.di qua mét trong cic diém cba néd. Tim khodng cich gifra
tim quén tinh clia thanh va truc OO, khi chu ky dao dong
14 nhé nhit. Chy ky d6 bing bao nhidu ? '

1.412. Mét bin mdng dbng tinh co dang mdt tam giac deu
vé&i chidu cao & thwe hién cic dao ddng bé xung guanh mét
iruc ndm ngang tring véi mt trong cac cgnh cia nd. Tim chu
ky dao déng va db dadi rit gon cla con lic nay.

1.413. Mt cai dia ndm ngang nhdn quay xung guanh mot
tryc thing dtrng O (hinh 101) v&i van t3c goe khong a6 .
Trén dia ¢6 mot thanh minh ddng tinh 48 co 46 dai / thue
hién dao ddng bé xung quanh mdi truc thing dung 4 gin vao

~dia va cach tryc O mot khodng a. Tim tdn 8 dao dong dd.

1.414. Tim tin s6 dao dong bé cla mot hé v& trén hinh 102.

Cho bigt ban kinh cia rong roc 13 R, mdmen quéan tinh cha nd
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481 véi truc quay 13 7, khdi lirong cha vit
12 m va hé 58 cing cla 15 1o 18 & Khdi
lwgng cla soi day va 1o %o nhd khdng dang

Hink 101, - Hinb 102,
. : ; 3
ké g0 day vt qua rong roc khéng tnrot, ma s&t & truc cla
rong roc khong cé. . '

1.415. Mat hinh trg d6ng tinh dic ¢é bin kink r Hn khéng
tregt & phia irong cla mdt mat tru ¢é b4n kink R. Hinh tru
thyc hién dao déng digu hda bé. Tim chm kv dao ddng nay.

1.416. M4t hinh try d8ng tinh dic c6 khsi hrong m thye
hign dao ddng bé dudi tic dyng cia hai 1 xo cd hé sb cirng
chung bing k (hinh 103). Tim chu k¥ dao ddng nay, név kinh '
trg khdng trurgt. :

Hinb 103 Hinh 104.

1.417. Hai qud cfiu ¢6 khdi twong my= 1,0kg va m, =

=2,0kg trwgt ty do trén mdt thanh manh trom nim ngang

(hinh 104). Cic qui cfu lién k& véi phau bing mét 10 xo nhe

Cé} .hé fﬁ cfrng k=24 N/m. Ngwéi ta truyén cho qud ciu bén
trdi mot vén tdc ban d%u v, = 12cm/s. Tim:
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) t3n 56 dao ddng cha hé trong qua trinb chuyén ddeg;

b} ning hrong va bign dd daoc ding. . ’

1.418. Tim chu k¥ dao ddng xoin bé cha mit 18 gbém hai
dia, bude vao mét-thanh manh b hé 0 xofn k. Cic mbmen
quén tinh cha cac dia ddi voi truc cba thanh bing {; va Iy

1.419. Mau cha mdi phin tr CO; 1 ba quad cdu droc ndi
bing cac & xo nhe gibng nhau va dwgc dit & v tri cdn biog d?c
theo mdt dwong thing, Hé nhw vy
c6 thé thwe hidn che dao dbng doc
thude hai dang nhir dwoe chi bing
cic mii tén trén hinh 105. Bibt khéi
lwgng cha cdc nguyén i, tim ff sO
gitra cac tdn sb cia ¢ac dao dfng nay.

1.426. Dao dong tit dén cha mdt
diém x4y ra theo quy ludt x=
= uge” * sin we, trong 46 @ B vad
o i3 céc hing s6 dwong. Tim:

a) bién dé daoc dong va van dc cla didm &a’i‘ahc:vi dilém i=0;

b) cic thod diém, khi diém dich chuyén t&i céc i i b

1.421. Co hai dao dong tit din voi cac chu ky T, hé 50
tht ddn B va gidm lwong loga clia sy tit ddn A cho bigt nhu sau :

Hinh 105.

T.s B.s"* L ,
Dao dong thir nhat:  107* 102 to-2
Dac dong thir hai: -2 10 10

Trong hai dao ddng d6 dao dOng ndo gidm nhanh hon.

1.422. Mot con léc toan hoo c6 0 dai / thye hién dao déng
bé v&i hée s tit ddn B. Tim phirong trinh .chuyén dong r&g)
cha con l4c nay, trong d6 & i gbc ¥ch tir vi trd cén' bing, néu
1ai thori didm (=0 goc léch bimg ¥ vA vén tdc goc cba con
tic 1ad,. : o

.423. Mot con lic todn hoc dao ding trong mdai triedrng
cb gidm lwong loga clia sy tht din 1 Ao = 1,50, Giam hrong

loga cha sy tht ddn A s& 1a bao nhiéu, néu sirc cdn cha moi trudng

tang n= 2,00 }in 7 Cin phdi ting stc can cla fné’ri !mmg gip
bao nhidu lan dé khdng ihé xdy ra céc dao dong?

1.424, Ngudi ta dich chuysn mdt hat roi khéi vi tri cdn

bing mdt khohng a = 1.0 cm 3 budng né ra. Khi dao dong,
T g2

hat nay s& di dwoe mit quing dwéng dai bao abidu tnrdc khi
dirng hoan 1020, néu gidm hrong loga clia sw tht din 13 A = 0,620 ?

£.425. Tim gidm lrong loga cla sy tit din clha mot con
lc todn hoc ob ¢6 dai { = 50 em, néu sau khodng, théri gian t=
= 5,0 piuit cor ndng todn phia cla no gidm x = 4,0 . 10% 14n.

1.426. Mt dia d8ng tinh o ban kinh R = 13om cb thé
quay xung quanh mét tryc nim ngang, vudng gic véi mit dia
va di qua mép dia. Tim chu ki dao déng bé clia dia nay trong
trong trrdmg cla Trai Dat, néu gidm hrong loga cfa sy tht din
12 A = 1,00. _

8.427. Mt dia mdng déng tinh o6 khbi hwong m va ban
kinh R dwee treo ndm ngang bing mdt soi diy dan hdi. Dia
thue hién dao ddng xoln trong chit 1dng. Mdmen chia cic hwc
dan hoi do sgi ddy téc dung 1a ¥ = ay, trong dé a ¥ mdt hing
8, ¢ i2 gdc quay tinh tir vi tri cAn bing. Lwe cn tic dung 1én
mgt don vi dign tich cha mit dia 1 Fy = no, trong €60 14 mt
hing 58, v 14 vin tdc cla y8u 15 dd cho cha dia ddi véi chit long.
Fim tin sb dao déng.

1.428. Trén mdt mit phing ndm ngang voi bé sb ma sat
k= 0,10, co mt vat ¢6 khdi lwong m = 0,50 kg dwoc abi voi
mgt thinh bing mét 16 xo ndm ngang khéng bidn dang, Do
cing cia I6 xo A x = 2,45 N/em, cdn khéi hrong cha né nhé
khéng dang ké. Ngwéi ta dich chuyén vat sac cho 16 xo din ra
*p = 30 cm 131 budng nd ra. Tim ;

a) chu k¥ dao dong cfia vit «

b) sb cac dao ddng ma vat thye hién dirge trrde lge dirng lai.

1.429. Mgt qud ciu oo khdi brong m, o thé thue hign
dao dgng didu hda khong tdt xung quanh diém x = 0, véi tin
s6 riéng wo. Tai thei diém ¢ = 0, khi qui cdu ndm & trang thai
cén bing, ngwdi ta dat vao né mt hye cudng birc F = F, cos wr,
triing phwoag voi true x. Tim phuong irinh cia dao déng cring

bire x (#) cha qui chu.

1.438. MOt hat ¢6 khéi lwong m cb thé thic hién dae dong
didu hoa khong it dwéi tac dung cha mot hye dan hdi véi hé

-sd k. Khi hat ndm & trang thdi cfin bing ngwrdi ta dit vao né

mdt ll,rc_ F, bye nay tac dung trong khoéng 1 gity - Tim bién &%
dao ding cla hat, san khi luc ngirng tic dung V& 48 thi gdn
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dung cia cac dao dong x (r). Nghién clu cic trwrdng hop o
thé x4y ra. .

1.431, M5t qud cdu oo khéi lwgng m dwge treo vdo mot
10 x0 lam né dai thém mét doan AL Duwoi tac dyng clia mot
ngoai Iy thing dirng, bign dbi theo quy ludt ditu hoa voi bign
d4 Fo, qui cdu thie hién dao dong cudng bire, Giam lwgng
loga ctia s tht ddn bing A. Bé qua khdi hrgng cla o xo, tim

tdn 5 tron clia hre cwdng birc, sao cho bidn d& chuyén réi cia

qua cde ia cye dai. Gia ti cda bién 46 nay I2 bao nhiéu ?

1.432. Bién 46 dich chuyén cta cic dao dong diu hoa
cwdng bire voi cac tdn sb o, = 400 rad/s va 0, = 600rad/s
[ bing nhau. Tim tdn sb sao cho bién d§ dich chuyén 1a cyc dal.

1.433. Khi cac tan s5 cha lyc didu hoa cwbmg bue I o,
vi @, thi bién d6 clia van i6c cla bat bing nira gid tri ewe dai.
Tim :

a) tin s8 (mg voi sy cong hudng cla vén e

b) hé sb tht din B va tan s6 dao ddng tat din cia hat.

1.434, Mot duwong cong cong hwdng nae do ung véi mdt
hé dao déng co hoc cb gidm lwgng loga cha sy tht din I3 & =
— 1,60, V&i dwdng cong nay, hiy tim ty s5 gilra bién 49 chuyén
déri ewe dai voi bign 46 chuyén doi khi tdn s8 rét nhd.

1.435. Duéi tic dung cla mét ngoai lyc thing ding F=
— Focos wi, mdt vit treo trén mét 10 xo, thuwe hién dao dong
cwrdng bire dirng theo quy Juit x = ¢ cos (wf— a). Tim cdng

cla lre F sau mot chu ky dao dgng. Chirng minh ring cong niy

diing & thing lwc ma sat. :

1.436. Mat qud cdu 6 khdi lwong m = 50,0 g dwoc ireo
trén mét Id xo khéng cb trong lwgng, ¢6 hé 56 rin & = 20,0 N/m.
Du#i tac dung cha lyc cwing blre difu hoa thing ding voi

tin 56 © = 25,0 rad/s, qua cAu thyc hién dao dong dung voi,

bign dd a = 1,3 cm. Khi d6 sy dich chuyén clia qué cu cham
pha v&i lye cudng buo la ¥, % Tim: ‘

a) gidm lweng loga cla sy tht din;

b) cong cla fwe cwdmg birc sau mdt chu ki dao ddng.

1.437. Mot qué ciu co khdi Irgng m dirgc treo trén mot
10 x0 khéng cb trong loong, ¢b thé thue hién dao dong thing
dirng vén hé sb tit ddn B. Tén sO riéng cta dao dong bing .
Duéi thc dung cha ngoai hye thing dimg bign thién theo quy
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fudt F == Fgcos wy, qui cfu thec hién dao ddng digu hoa dimg.
Tim: :

a) chng sufit trung binh (P) sauw mdt chu k¥ dao déng
ofia hre F. .

b) tdn sB © cia hwe F, khi (P> cye dai; (P)ns Ding bao
nhicu 7

1.438. Mot lyo crdog bic didu hoa F cb tin $3 ¢b thé
bidn ddi va bién d9 khong déi, tac dung theo hivémg thing ding
1én mot qué clu dirge treo vao mdt I xo khdng cb trong livgng.
He¢ 6 tht ddn ahd hon idn s8 dao ddng riéng ®o cha qui ciu
n 1dn. Hai: cOng sudt trung binh < P> trong mét chu ky dac
dong cha lwe F khi t8n sb &g vii sw dich chuyén céng lrémng,
khéc v&i cong sulit trung Binh cyc dai < P>y cba fwc ndy
bao nhifu phin tzim ? '

CAC QUA TRINH SONG. AM HOC

1.43%. Sau bao liu céc deo déng 4m truydn dwge mét
kho#ng / gitra cac diém 4 va B néu nhiét d clia khéng khi giita
ching bién déi tuydn tinh t&r T) dBn 7;? Vin tdc 4m trong-chit
khila g=— dmirong d6 a la mdt hdng sb.

1.440. Phwong trinh cha mdt séng dm phing chay oo dang
£ == 60 cos (1800 r— 5,3 x) uym, trong &6 ¢ tinh ra gidy, x ra
mét, Tim : - : :

a) tf $0 gitra bitn 8¢ dich chuyén cda cac hat cla mdi trerdng
v{ri budc song ; : '

b) bidn 46 dao d0ng cda van 8¢ cac hat cha mdi truwdng va
i} 85 cla nd voi vin i8e truydn séng ;

¢) bidn 40 dao ddng cdia sy bin dang twong 48 cla mdi
tredng va sir lién hé clia ué voi bign d6 dao dbng cla vén t6c
cac hat. '

" 1.441. Mot song phing cb dang &(x,t) = a cos (B — kx)
dwoc treyén trong mot mdi trwdng dan hdi dong tinh. Tai thoi
didm ¢ = 0, hay bitu difn : -

a) 46 thi sy phu thudc theo x cla cic dai lwong & &/0r
vadijdx; .

b) hwiérng cba vin i8¢ céc hat ciia méi truéng tai cac didm
ma & d6 € = §, 46i v&i cac trerdrng hop séng doc va séng ngang ;
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c) 46 thi phong chirng sy phin b5 mbt dé clia mdi trivdng
@ {x) 48 v&i mbt séng dec.

 1.442. W6t s0ng dan hoi phing oo dang £ = g¢77¥ cos (o —
— kx), trong 46 a, v, @ v& k 14 che hdng 58, dirge truydn trong
mdt méi trurdng $dag tinh. Tim hifu pha cha cic dao dong tai
céc ditm, & d6 bién 46 chuyén réd oha chc hat cha mdi trudng
khic nhau 12 n= 1,07, nBu y=0,42m™" vd bwéc sdng h =
= 50 cm.

1.443. Mot ngudn didm ding hwimng phat ra dac d6ng dm
voi thn s6 v = 1,45 kHz Cach ngodn mét khodng ro — 5,0 m
bign 46 chuyén réi cha cic hat cda méi tredng 13 ap = S0um,
con & ditm A4 cich ngudn mét khodng r = 10,0 m, bién 49
chuyén ré&i nhd hon 2o lan= 3,0 8o Tim:

a) be 56 th ddn v cla s{mg,

by bita df dac dong clia cac van 8¢ céc hat clia moi Erwo*ng
& digm A

1.444. Trong mét mdi tredrng dObg tinh dan hdi o hai
song phing dwoc truydn di, mét séng doc theo tryc x, somg kia
doc theo trye y: & = acos(ewr— kx); &, = acos {ws— &)
Tim tigh chit chuyén dong clia céc hat cla moi trwdmg trong
mit phing xy, nBu ci hai song :

a} la ngang va cung phwong dac dbng;

b} 13 doc. -

~ 1.445. Mét séng dids hoa phing khong tit drgc truyén
trong mdt moi trirdmg, Tim méat 46 thé tich trung binh cfia ning.
lwgng dao dong toin phiin {w), ndu tai mot didm bit ky cha
mdi trudmg mit 46 thé tich cda nang lwyng sau mot phén san
chu ky dao dong, saw khi di gua cuc dai clia chuyén 1éd bing wy.

1.446. Mgt séng dm hinh tru digu hoa dwoc truyEn trong
mot méi trwdng dbng tinh. Hé 3 tht din cla song ia .

a) Vigt phwong trinh cia séng nay.

b) Tim ty sb cic cwong 46 am tai nhung khodng cach
Fr=20m va r,= 12,0 m tinh tr mdt ngubn bic nhit, néu

Y= 0,840 m"!

3.447. MGt nguﬁn am ditm ding huéng dit trén dudmg,
thiing goc véi mat phing cha mdt voag trén va di qua tim O
cha né. Khodng cich gitra didm O va ngude 1a [ = 1,00 ., bén
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kinhk chia vong tron 1a # = 0,50 m. Tim thong lvong nang hrong
trung binh chuyén qua dién tich gioi han b&i vong tron, nbu
b didm O cwong dd am 13 7 = 30t W/m”. Sy tAc ddn cla song
nhé khéng dang ké.

1.448. Mot ngudn diém ding hwdng cb cong suit am 14
P=0,10W, dal tai tdm chia mot hinh tru rdhg b ban kinh

“R=10m vi chi®u cao # = 2.0 m. Gia sir ring thanh cda hinh

ttn hip thy hoan 102an am, tim thong lugng ning lweng trung
binh dap 1én mit bén clha hinh try.

1.44%9. M4t song dirng phing c6 damg §= acoskx.cos of
dwoe sinh ra trong mét mbi trrdng dan hai ddng tinh, Hay vé .

a) d6 thi biéu difn sy phu thudc theo x cha cic dai lwong
Eva £/ x 1ai che thovi didm + = 0 va r = T/2, trong 46 T 1a ¢hu
kv dao ddmg ;

B) 6 thi bitu difn sy phin b6 khdi lvong riéng cha mdi-
tewdmg p{x) d6i voi cae dao dong doc tal céc thoi didm 1 =0
va it = T/2;

¢) d8 thi bitn difn s phin bd vin t6c cac hat clia mdi trvdng
tai thon dibm ¢ = 7/4;hdy chl ra hwéng cia cac vén téc &
cac bung, dbi véi cac dao déng doc va ngang tai théd didm db.

1.450. Mot song dimg doc o6 dang €= acoskx.coswr,
dugre sinh ra trong mot méi trwdrng d8ng tinh b khéi lwong
riéng . Tim biéu thic dbi voi mat d¢ thé tich cia :

ay the nang w,(x, 1)}

b) dong ning wi (x.).

Bitu din cac 48 thi sy phin bd mat do _{hé tich cha ndng lwgnyg
loan phén trong khodng gitra hai nit chuyén déi lién tifp tai
cdc thoi didm 1= 0 va ¢ = T/4, trong d6 T la chu ky dao déng.

1.451. Mot song dimg, droc tao ra & mdt day co do dai
120 cmn.thém vae do nhiteg diém chia sei diy 6 bifn 4o chuyén
roi bing 3.5 mm dirng cach phau 15,0 cm. Tim bitn 40 cwe
dai chia sir chuyén rivi. Cac dao ddng ndy trng v&i hoa Am cao nao ?

1.452. Bidi ring van t6¢ cla céc song ngang treng mot soi
day 1a v = ¥7/p, trong do T la sirc cang clia diy, p I mat 4o
dai clia no. Tim :

a) ty s6 cac tdn sb Am co ban cia hai soi day gidng nhau,
sau khi mot sei day dwoc kéo dai ny = 2.0, cén soi ddy kia
7— 1697
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durere kéo dai mp, = 4,07 ; gid thir rlng sirc cing t}'f # voi 4§
timg cha chifu dai;

b) tdn s6 Am co bén chia soi diy cang bién d6i ra sac va bao
nthién 1dn, néu rit bot d6 dai clia né di 357, con sire cing ting
1én 707,

1.453. D& xac dinh van tdc cha am trong khoag khi bing
phwong phap céng hirdng am, ngirdd ta ding mot dng cd pit-
téng vA mang am bjt kin mdt trong nhikng day dng. Tim vin
t8¢ 4. néu khoang cich pilka cac vi tei k2 tifp nbau cla pittdng
mi tai 46 ngwdd ta quan sat dwee hién twong cfng hudng &
tdn 6 v= 2000 Hz, la /= B.5 cm.

1.454. Tim sb dac dong riéng cé thé cb dwoc cha oft khong
khi trong mot 6ng ma cic t8n 56 cla ching nhé hon vo = 1250 Hz.
D% dai cha dng 13 [= 8Som. Van tde dm v = 340 m/s. Khio
s4t hai trrdrng hop:

a) Sng duoc bit kin mdt ddu ;

b) Sng dé hé ch hai diu.

Gid thir ring nhitng ddu bé cla bug 1A cic bung.

1.455. M6t thanh d6ng dai / = 50 em dwoc ¢b dish & gika.
Tim s6 dao @dng ridng doc cla thanh nay trong dii tdn s5 iy
20 dén 50 kHz Cic t8n s6 clia ching s€ nhw thé sio ?

-} 1.456. Mét soi diy co khoi lwong m dwoc ob dinh ¢ hai
ddu. Npwdi ta Kich thich trong ddy shitng dao déng cla mdt
am co bén v tin 5 trdn w va bién d6 chuyeén r&icyc daiam Tam

a) déng wing cwc dai oha sgi day;

b) ddng ning trung binh cla s¢i day trong mdt chu ky dao
dong.

1.457. Mbt séng dirng cjc'.'a' dang &= asinkx.cosor xult

hién trong mdi thanh ddng tinh ¢ dién tich tiét dién § va khoi
hreog riéng p. Tim cor ndng todn phin chira trong khodng hai
tiét dién di qua hai nit k€ iiép nhau.

R 1.458. MOt ngudn dao ddng dm cd tdn s vy — 1000 Hz
chuyén déng theo mot duwdng vudng goc véi mdt bire twdng voi
vin 8¢ 1 = 0,17 m/s. Ciing trén dwdng vudng géc nay ngudi
ta dit hai may thu dirng vén R, va R; va thir tw x&p it cie
mnay thu ndy vd ngubn § nhw sau: Ry — 5 R, — trong.
May thu nao s8 ghi dugc phach va tin s cha phach 12 bao ahiéu.
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1.45%, BHt quan sat vign dieng v8a nhén cic dao ding &m
ilr hai cii 8m thoa, mit cdd dang tién lai gln odn cdi kia dang
163 ra xa vo&i enng mdt van tée. Khi dé quan sat vién nghe dugc
phich ¢b tdn $8 v = 2,0 Hz. Tim vin tbc cda mbi &ro thoa, ndu
tin s8 dao ddng cha ching 13 vy = 680 Hz vi vén tic dm trong
khéng khi la v = 340 m/s.

1.46%. Mgt may thu va mbt ngudn dao déag 4m o @n 5
vg = 2000 Hz, dwoc 48t trén mdt true x. Mguda thwe hién dao
dfng Jifu hoa doc theo truc nay véi 1dn 56 tidn © va bién 4o
@ = 50 om. V&i gid tri ndo cha @ thi dé rdng cla dii ¢8n 6 ma
may thu ding vén nhin dwge, € 13 Av = 200 Hz. Van t6c m
o= 340m/s. .

1.46%. Mot ngudn dao dng am o6 i8n 88 vg = 1790 Hz va
mdt may thu dirge @it tai mét didm. Tai thei didm = 0 ngudn
bt dfu di ra xa may the véi gia the khbng 46i w = 10,0 m/s”.
Coi vin B¢ 4m 14 o= 340 m/s, tin thn 58 dao dfng ma may
thu déng yén thu dwoe sau ¢ = (0,0s ké tir sau khi ngudn bit

ddu chuyén ddag.

1.463. Mot ngudn Am oo tdn s ritng v = 1,8 kiz chuyén
ddng dén thee mét duong thing cich mdt quan sat viéa ding
yén mdt khodng /= 250 m. Vin 15c cha ngudn bing n= 0,80
ldn vin thc 4m. Tim :

2). tin 55 cla Am md quan sit vién thu dwoe tai théi digm
ngude di qua trwéc mit ho |

b) khodng cich giira ngudn vi quan sat vién tai théi diém
ma quan st vién thu dwoc tdn 6 v = va.

i.483. Trén cing mdot phip tuyén cla mét bire twdng, cd -

-mdt npgudn dm cb i8n 88 vp = 1700 Hz va mdHt may thu. Ngudn

va may thu dirng vén cdn twomg i ra xa ngudn v&i van tdc
# = 6,0 cm/s. Tim tin s5 phich ma miy thu s& ghi dwoe. Vin
t8c dm 12 340 m/s.

1.464. Tim hé sO tit dda v cla mdt sdng dm, ndu tai cac
khodng cich r; = 10m v r, = 20m tinh tr mot ngudn im
diém ding hudng, cwong 46 song 4m khic nhaw w= 4,5 {3n.

£.463. Mot séng 4m phing truyén doc theo mdt truc x.
Heé s5 4t dén cla séng I3 v=0,0230 m™ % Tgl digm x = G,
mie ém lwong 13 £ = 80dB. Tim :
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a) mirc am lwong tai diem cb toa 4§ x = S0m;
b} toa d6 x oha diém, tai d6 am khéng com nghe dwoc.

1.466. Tai mdt noi cich mdt ngudn am didm ding hwdng
@ rp = 20,0 m, mirc 3m lwong 1 Lo = 30,0dB. BS qua sw tét
din ctia sdng rn, tim : '

a) mirc 4m lwong tai mot didm cach nguda la r= 10,0 m.

b) khodng cach ur ngudn t&i not ma am khéag con nghe
g,

§.467. Mot quansas vién 4 & cich mét dm thoa mét khodng
nao do, thiy am bi bidn mit v= 235 sém hon mdt quan sat
vién B, & gin am thoa s = 5,0 3n. Tim hé sB tht didn B cha dao
dong cla dm thoa. Sy tht din cia sbng dm fromg mbi trwdng
nhé khong dang ké.

1.468. Trong mdt mdi trwdmg cd khdi lwong riéng p, ch

mdt song ditu hoa doc phing dwee truyén di. Vin 18 séng bing
v. Gis thi ring s bién d5i clia khdi hwong riéng cla méi treong
iic séng truyé qua B Ap < p, chirng minh rdng:

%) ¢ gia clia ap sult trong mdi trweng Ap = — po’ {B&jax),
trong d6 4 Efdx 13 40 bidn dang twong d8i,

b) cuwdng 4o cha song /= {Ap)3/2pv, trong d6 (Ap ). 12
bién dé dao dong cla ap suit.
. 1.469. Mot qua clu ¢d ban-kinh R = 50 cm nim trén duwdng
i clia mbt song 4m phing, truyén trong khong khi. Bwdc song
Am. B A= 20cm, tn B v= 1700 Hz, bitn d6 dao ddnmg cia
4p suit trong khong khi (Ap).= 3,5Pa. Tim théng lwong
ning legng trung bigh (trong mdt chu ky dao déang) ddp 1én
b& mit qua cin.

1.476. M6t dibm 4 cich mot ngudn Am didm ding hurémg,

o6 tn s8 v = 600 Hz, mdt khodng r = 1,5 m. Cong suit dm do
ngudn phit ra 2 P = 0,80W. Bd qua sy ¢t din chha chc sdng
va coi van tdc am trong khong kbi 1 v = 340 m/s, tim 43i véri
diém A :

a) bién d6 dao dong cla dp sulbt (Ap). va ty sO cha nd viri
ap sulit khong khi .

b) bién 46 dao ddng a cha cic hat cha moi trrdng ; so sanh
nd v brdce song Am A,
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1.471. Tai mdt khodng cich 7 = 100 m tir mdt ngudn  4m
diém dlng hwéng o6 tin s 200 Hz, mirc 4m fwgng B L = 50 dB.
WNgrdng nghe dwoe & tin s nay Gng voi cudng 46 am /o =
== 0,10 nW/m?. & sB tit dén cla song am B y = 5,0. 10 *m™".
Tim cong suit Am cta ngudn.




Phin 2

VAT LY PHAN TU VA
NHIET BONG HQC

PHUONG TRINH TRANG THAL NOI NANG VA
NHIET DUNG CUA KHi LY TUGNG #)

2.1. Tim s phan tir # rong 1 cm? va khéi lwong riéng p
cha nite & ap sufit 2,0 nPa va nhidt 4§ 157C.

2.2. Trong mot binh c6 thé tich 0,250 m”® dwng mét hdn
hop khi cacbonic va hoi nwde. Nhigt d6 cda khi 1a 327°C. 86
phan tir khi cacbonic 13 N, = 6,60 . 10?!, s phén o hoi nwde
la N, = 0,90 . 102" Tinh 4p suiit p vd khdi lwong phan té trong
dsi A4, ctia hdn hop khi.

2.3. Khdi lwong riéng ca mdt hén hop khi héli va acgdn
& 4p sult 152 kPa va nhiét b 27°C, bing p = 2,00 kg/m’.
Cé bac nhiéu nguyén tl héli chira trong 1 cm® hén hop khi ?

2.4. Mot chum phén tlr dap vao mdt thank va phin xa theo
dinh ludt va cham dan hdi tuyét d6i. Tim 4p swlit p cha chim
phan t trén thanh binh, ndu vin tdc clha cac phin tlr a0 thank
mdt goc ¥ vdi phap tuyén cha thanh binh, Cho bigt khdi lvgng
s vd van 16c o clia cde phén tir va sB phén ti # trong mét don
vi thé tich. Khdo sat cdc trixdmg hop:

" a) thanh khéng chuyén déng :

b) thanh chuyén dong theo phwong cha dudng phip tuyen
chia md vt vin 16e u. '

2.5. Tioh vén tdc qdan phwong (v), va dong ndng trung

binh { &) cha chuyén dong tinh tign cla phin tk oxy & nhiét

dd 20°C.
2.6. Tim 1y sb gira van tc quin phwong cla cic phén 1l
khi v&1 vin t8c truyén am trong khi Iy tedmg & cling nhict db.
Khi cliu tao tir:

*} Trong phin niy ta thira nhin cic k¥ hidn sau ddy < M1 kh8i lrong
phén thr trong d6i, M B khbi lwong phan tir (khdi lrong cfia mge mol chir.
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a) cac phin tir dom nguyée i

b} cic phin tl lréng nguyén o rén.

2.7. Xult phat tir nhirng g4 thuyst od dién, tinh cic ning
hrong trung bink { €) clia chuyén dfng tjnh uén, quay va dao
ddng cha mdt phan tl dan hi ludng nguyéa tlr & phict 464500 XK.

2.8. XuBt phat tir cic gid thuydt cb dibn, tinh vin tdc géc
quay cia mt phin ity oxy & nhigt d¢ ¢t = 27°C.

" 2.9. Tim nang lwong choyén ddng nhidt & cba cic phin
tir NH 3, chira trong mét binh cb thé tich 10,01 & &p sufit 2,45 kPa.
Phin nao clia nang lwong nay 1& ning hrong chuydn ddng tinh
titn E,. cha cédc phén ti ? Gid thi ‘cdc phin o 14 rén.

2.10. D58i véi mbt phan ¢ N nguyén te_}', x4c dinh s5 bic
ti do dao ddng my va ning lwong trung bish { £) cha phén wk &
nhigt 46 T. Gid thir edng tht cd cdc bic wr do cia phin tlr déu
b kich thich (tinh ti€n, quay va dao déng).

2.11. Mot chit khi dwec 368 néng d8n nhiét do T, & nhiét
dd @6 At ch céc bic ty do cha céc phin tr d&u bi kich thich.
Tinh nhiét dung phin tr C, cda khi v v= C,/Cv. Thire hién
phép tinh d8i véi céc chit khi ciu tao tr céc phan il :

a) N,:; b} CO, (phén t& thing) vd ¢) NH,.

2.12. M§t binh céch nhigt chira nite, chuyén djng v&i via
tdc v = 86,0 m/s. Nhiét 49 khi 1a 0°C. Ning hrong trung binh
cla chuyén dfng tinh tifn cla cac phén tir khi s& ntwe the nao,
n&u binh disg lai ? _

2.13. Bi®t céc nhié dung riéng cda khi cp = 649 J/(kg - K}
va ¢, = 912 J/(kg - X). Xac dinh khsi lwong phén t¥ M, chia
khnvésébacwdoncfnacaa:phmtﬁ'khi

'2.14. Xdic dinh nhiét dung riéng ¢y va ¢, clla mot chiit khico
thanh phin theo trong lwgng 14 85 7% oxy (O5) va 15% 8z6m ().
Gid thir cac phin th O, vi O, 1d cdn,

2.15. Trong mdt binh 6 thé tich ¥ = 2551 chira m=_
= 15,0 mg hydro & nhidt 46 2700°C. ¢¥ nhiét 40 d6 cac phan
tfr hydro tré nén dan hdi, trong khi do mét phin cac phin 1k
phin ly thanh céc nguyén oy, DO phén Iy clia cdc phin b 1a
o = 0,25. Tinh ap sulit p va nhiét dung riéng ¢y cla hydr.o trong
nhirng didu kién 43 néu & irén,

Chtt thich . Ngwdi ta goi d6 phin Iy ia ty sB cac phﬁn tir bj
phén ly v&i tdng s cic phan tir.
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2.1%. Hai binh cach nhié dwec néi véi nhau bing mot

Bny ughn cO khoa. Trong cac binh ¢b cic khi khdc nhau & nhigt

- d4 khdc nhau. Biét <6 mol ola mdi khi chira trong cac binh I3

Zy Vil Zy, thé tich cla céc binh 1 V; v V,, nhift d6 cla cic khi

I3 7, va T, vi sb bic tw do cla céc phin th khi. Ngwedd ta md

khéa va céc kbi trOn ¥n vac nhan Tim nkié 46 T va dp swit
p ciia hdn hop khi.

2.17. Tim quy luat bign dbi 4p sult p cda khéng khi trong
mdt binh dang dwoe hit chin khdng theo thoi gian hii o Thé
tich chia binh B ¥, 4p suiit ban ddu 13 pe. Nhigt dé cdha khing
Xhi trong binh trong gua trinh hGt thwe t8 khong b bitn 44i.
Khéng khi dwee bt bing mdt bom o6 the d6 bom tk C. Gid
iy réng  khdng phu thude vao &p suBt vi b6ng dfin khi néi
binh vivi bom Yhong Anh hudng (&1 vén 15c hit khi ca khdi binh.

Chiy thich. Tde 4. bom C = d¥/dr 1a thé tich khi duge

bom hit ra trong mdt don vi théi gian ; thé tich ndy dwoce do -

& 4p sufit cias khi lic di qua bom.

2.18. Mot bubng co thé tich 1,74 m?® dwoc hit bing mot
bom khudch tén c6 8¢ 4 bom B 1001/s (xem chy thich cla
bai tap 2. 87. Tinh thei gian dé 4p sulit gidm o 1,5 Padén 1,5 mPa.

2.19. Tinh thoi gian © cdn thidt 48 mdt bom chin khong
hiit mat th tich ¥ = 64 Ltir ap sufit khi quyén blng po = 100 kPa
i &p sulit p = 1,0 Pa. Thc d6 bom cla bom 1d C = 501 /phit
(zem chit thich chz bii tip 2.37.). Ap sufit gidi hen py, maé
bom hat dwec bing 0.5 Pa.

2.2, Mot bubng oo thé tich ¥ = 1,50 m? nbi v&i mdt
bom khudch tsn bing mét dng (Sng din chin khdng) ¢ bin
kinh r= 250 mm va chie dii /= 50cm. Toc¢ d6 bom cia

bom 13 C= 501/s (Rem chi thich céa bai tap 2.1°7). Nhiét 40

cha khéng ki 12 17°C. Tinh:

a) thc 46 hat kbi o budng C' = 4V /ar (trong d6 dV'/d!
13 thé tich khi di qua bng dim trong ! giay, deoc do & ap sulit
p trong thé tich duge hit ki) ;

b) thdi gian T, dé ap sulit trong budng gidm tir po = 1,0 Pa
dén p = 1,0 mPa;

¢) thod gian bom gidm bao nhiéu Hn, ndu ting dwdmg kinh
¢ha Bng d8n sao cho sy cdn trd cha Ong ob thé dwgc bd qua.
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Ch thich . ¥ 4p sufi thip, khi quing dwing tw do oba
céc phin tlr 16n hon dwdng kinh cba Sag d4n nhidu (A > 29,
trong mbt gidy, khdi lwong khi m & qua Sng ma & nhitpg diu
dug cb cac &p sufit p; va p duwge tinh theo oing thic Knudsen :

=YM/RT (0;— p2)/ W,
trong d6 W= (3 /43@?) (/r%) (% deoc goi 12 d6 cdn oha bng
dBn),

SU' PHAN BO PHAN TU THEO CAC VAN TOC VA
NANG LUQNG CAC. BINH LUAT MAXWELL
VA BOLTZMANN¥)

2.21. ¢ nhidt 46 17°C, ob bao nhién phin tram phin tr
khi o6 cic vin tBc sai khac khong qui 0,5 m/s oic van tBe sau
day : '

a} = Usy; b) ve= 1,7

2.22. Tim sb phén t héli trong | cm”®, 0b via t5c nim trong
khodng tir 2,39 km/s dén 2.41 km/s. Nhiét dd ciha héli 12 690°C,
khéi brong riéng cla nd 1 2,16, 107 % kg/m?

2.23. Mot binh o6 thé tich 10,51 dwag hydrd. & nhiés 66
0°C, 4p sult cla hydrd 12 100 kPa. Tim 38 phin t hydré cé
vin th¢ ndm trong khodng tr 1,19km/s d&n 1,21 km/s, &

a) 0°C; b) 3000 K.

2.24. Tim sb iy d5i cic phén tir khi ¢ cic van t8c sai khic
khdng qua 0,57%: - RN A foon whwme

g) vin tBc cb Xdc sult lén nhit f '

b} van idc wung binh; g

c) vin tdc guin phwong. i

2.25. Tim tj sb gilre 55 phin tir khi c6 céc vin t8c ndm trong
khodng tir v dén v+ Av & ahift dd T, v&i 56 phan tlr b vin
tde ndm trong cling kbodng do & nhiét 46 T,= 2T,. Khio sat
cac trudmng hop:

Uiﬁﬁlﬂﬁg?aﬂd a,b < :

*) Khi gidii céc baj tdp vE dink luie phin b5 cc phan 1 theo céc van tac,
At tbugn tién, ngwdi ta vigt dinh lude Maxwell cguré-i dang :
dN, = 4V 7) Ne ™ x1dx
trong d0 x = v fvye{ve, 14 vin tBe ¢é x4c sulit 1ém nhilt & nhidt 46 48 cho).
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) v=(1/Dwa: B v=%a; € V= 2042
trong d6 by VA Uy 1 che van 18 o6 xéc sudt Ion nhit cha cac
phin tir Gng voi cac nhidt dé Ty va T; (gid thir ring trong moi
treomg hop Av < o).

3,26. V&i gid tri ndo cba vén tdc o, nhitng duwong cong _

phén bd Maxwell &rng véi nhigt 4§ Ty v Ta= 2T, cht nhau ?

2.27. Cé bac nhiéu phiin trim phin tr khi co6 djng ning
chuyén ddng tinh ti®n khéc v&i dong nang irung binh chuyén
déng tinh titn oba cac phén td khéng qué 17%.

2.28. Tinh s6 va cham v cla cdc phin tir khi lén mdt don
vj dién tich ta‘ong mét don vi thod gian. S8 phin tir khi trong
midt don vi thé tich 14 », nhidt 48 cba khi 13 7, khdi lwong ctia
phén tlr 13 m. Chit khi trén tudn theo sy phian b0 Maxwell.
Huwéng din . S5 phan tir o6 céc thanh phin vin b ndm trong
khodng tir v, dén v, +do; (khi hai thinh phin khéic v, vh o,
cO chc gia tr) 1oy §) ! .

dn = (m)2 7k TYM 2ng = Y/ 2KT gy

2.29. Tinh gi4 tr trung binh cla thanh phin vén tdc (v,
va gid tri trung binh cda iri 8B tuyét dbi cha thash phin vin tde

Ll 1) cha céc phan tlr khi tudn theo sy phan b Maxwell, Khoi

Irgng cbia phan tir 1a m, nhiét @6 cha khi By 7.
2.30. Tim 4p sufit ctia khong khi:
a) & db cao cach mit 4t 10 km ;

b) trong mét gitng sdu 10 km.

Ap sulit tai mat 481 13 100 kPa. Nhiét d6 khong khi 1a 0°C Gid

thir ring phin ti lromg va nhiét 46 cha khong khi khong phu
thudc vao do CR0. '

2.31. & 6 cao k biing bao nhidu, trén mat bidn, khbi !u'o'ng,
ridgng clia khong khi s& gidm di:

a) hai l8n; b) e ldn.
Mhigt d6 cha khéng khi 1a 0°C. Gid thir rang nhigt d6 7 clia

'kheng khi, phan tfr lwong M va gia toc cha trong lyc g khong

phy thudc vio A

2332. Tai 46 cao h bing bao nhiéu, khdi lreng riéng cha
oxy s& gidm di 1%. Nhiét 48 cba oxy 1a 27°C.

2.33. Xéc dinh khbi lrong m cia khi chia irong mét binh
hinh trp d@ng. Dién tich day binh 1 S, chidu cao 14 A. Ap sudt
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& day duwdi cha Winh im 3 pe, nhiét dd cda khi 1a T. Phan té
ferrng cia khi 13 M. Gid thi rdng T vA g khong phy thude vao 4.
2.34, Chirng minh ring ireng $3m clha médt cft khé‘mg khi
hinb try dirng ¢6 4§ cac 14 I, tai dé khdi twong riéng cla khi
gidm ¢ Mn. Gia thir ring nhwa 46 T cia khong khi, phiin tir
lwong M va gia tbc trong trrdng g khéng phy thHude vao A
2.35. Tinh nhigt dung cla khéng khi chie trong mét cdt
hink tru dimg Dign tich day hinh try 14 §, ap sult (i day dwdi

14 po. Gid thir riag nhiét 46 cda khdng khi, phin ti hro'ng va

gia tdc trong trrdrng khong phy thude 4§ cac.

2.36. MOt hinh try ndm ngasg mft diu kin, guay véi van
thc gbc w xung quanh mdt tryc thing démng di qua ddu hé cla
hinh try. Chiu dai che hinh tra 13 /, dién tich déy-cha né [ S,
ap sult khéng khi & bén ngoai fng 14 po, nhiét d§ khong khi 13
7, khdi lwong cla mdt phin tir khong kbi & . Tim :

a) quy ludt bign ddi s phan t& khong khi » trong rﬁ(;'ht don -

vi thé tich bén trong hinh try theo khodng cich r tinh tir truc
quay ;

b) hwe f clia Ap sulit phy cha khdng khi d3t 18n day hinh tru.

2.37. Tinh sB phia tedm phan tir kbi nm trong trong trudng
ctia Trai Dat, oo thé ndng &, lon hon d6ng néng trung binh
chuyén dong tinh tin cia chong Gid thir ring nhiét 46 cha
khi va gia t5c cha trong lye khong phu thude d§ cao.

2.38. C6 bao nhifu phin trim phén tir khi ¢6 dfng niang

dh dé vt dwge trong trwdng cha Trai DAL, nbu nhiét d) cla-

kfit 1a 300 K ? Thuc hién phép tinh d6i v&i cic phin

2} hydro ; b) nite.

2.39. MNhigt 46 ciha mdt chit khi da,rorc bign dm thee 4o
cao #, theo quy ndt T= To{l— Ba), trong d6 § 13 mdt hing
s6. Tim quy Iuit bién ddi theo dé cao cha ap sufit p va khdi hrgng
riéng o ciia khi. Khi &= 0 4p sulit khi I3 po. Phin t& lwong cﬂla
khl da M.

CAC HIEN TUQNG VAN CHUYEN

2.4¢. Tinh quing dwong wr do trung binh A va thoi gian
7 giiva hai va cham d8i véi :
a) cic phén tF hydro & cic difu kién ihu'o'ng,
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b} cc proton cla céc tia vl try trong hé Thidn ha.
Gis thir ring mat 4§ trung binh clha khi giira cic vi sao 18
10% hat /m® Vin tdc cha cic hat vi try gdn bing vin t3c 4nh
sang. Khbi lwong cha mét proton trén thye t8 bing khéi lwvong
cha moét nguyén ti hydro. Ban kinh cha proton 13 7 ~ 1073 cm

2.41. Tinh guing dwdng tw do trung bink A va thoi gian
T gifra hai va cham ¢ia cic phan ti oxy & ap sulit 0,2 mPa va nhigt
ad 17°C.

2.42. C6 bao nhién va cham gifra cac phan tlr xdy 13 trong
mdt gidy trong ! cm® bydro, nBu khéi lwong riéng cia hydro
14 8,5.1072kg /m® va nhiét 4% & 0°C?

2.43. Trong mot bink c6 thé tich 2,53 Lchiva khi cacbonic.
Nhigt d6 khi B 127°C, ap sufit 13 15,0 kPa. Tim sb phén t& N
tromg binh v& 38 va cham z gilra cic phin wr trong mot gidy.

2.44. Tinh phdng chirng 4p suft gilra cdc thanh cla mdt
binh Dewar {chin khong € thip hon ip sufit d6). Khodng cich
gifta cac thanh bish 1a 10 mm, nhi®t 46 13 20°C.

2.45. Tim sw phu thudc theo dp sufit cha quing dwdng tw
do trung binh A va s6 va cham z trong mét gidy cda cic phén

tlr khi Iy trdng, néu khdi hrong khi khang ‘¢4 va khi ithire hién -

chc qud trink ;
a) ding tich; by dfing nhiét;  c) doan nhiét.
Duwong kinh hiéu dyung ola cédc phdn t&r coi nhe khéng dai,

2.46. Tim sy phy thudc vao nhiét 46 cha guing dwomng tw

do trung binh A v& s8 va cham z trong mdt gidy, ca cic phin
tl khi Iy twdng ndu khdi hrong khi khong d8i va khi thuc hién
cac gua trinh :
a) ding tich; b} déng ap ; ¢} doan nhiét.
Dwéng kinh hiéu dung cha cic phan tr coi nhw khéng doil
2.47. Khio sit theo guan didm ddng hoc phan t&, qua
_ trinh truyén dm trong khi y twéng Trd 1&d cde clu héi:

a) Vin tc 4m cd thé 1on hon van t8c quén phwong cla cac -

phan tr khi dwoe khéng ?
b) Trong digu kién ndo gua trinh truyé‘n am o6 thé coi 1a
doan nhiét ?

¢} Vi bwrde song nao cac song &m s tﬁt manh trong khi
Iy twdng.
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2.48. O ahigt 4 0°C va 4p sulit 2,4 Pa, cb bao nhidu phén
trim phin ti khi di qua quing dwéng 10 mm ma khdng va cham.

2.49. Hai binh ngda cach nhau bing mdt vach ngin mong
ot mdt 16 nhd lec ddu dwge dong kin, Mt trong nhirng binb o
khi. Binh thir hai dwoe it chin khong lién tyc va 4p sult trong
binh ¢6 thé coi bing khong. L8 nhéd d8n ndi kich thwdc dal cha
nd nhéd hon quing dwdng bay tr do cia cée phin ¢ kil trong
binh the nhit. Thé tich cha binh o6 khi i& ¥, nhiét 4§ cda khi
dwoc gitt khong déi va bdng T, phan ot lwong cia khi 13 M,
dién tich cla 18 12 S. Sau khi md 18 bao lu, ip sulit trong binh
o6 khi o8 gidm hai ldn ?

2.59. Tinh quing dirdng tw do trung binh A va b sb khulch
tan D cha céc jon trong platxma hydro. Nhiét dd cla platxma
12 10K, 56 fon trong 1 cm® platzma bing 10%5, & nhist 46 trén,
tiét dién hiés dung cda mot ion hydro coi nhe bing 4.107*cm?

2.81. Hé sB truydn nhigt » cha oxy & nhiét d6 100°C bing
325107 * W /(m.K). Tinh hé & nhot v cha oxy & ubift 46 d6.

2.52. Hé B phot n oba khi cacbonic & nhirng di€u kidn
chudn 43 dwoe bidt (xem céc bing trong phin phy hyc). Tinh
quing dwdmg tw do A cha cac phin tir CO, va bé & khméch 1dn
P & nhirng difu kién chudn.

1.53. Mot khi ¥ trdmg hedng nguyén & din dogn nhigt
dén mot the tich 16m ghp dbi loe ddu. Xic dinh xem hé 5B truyén
nhiét » va hé s khusch t4n D cfia khi biln dbi nhwr the nio ?
Bi¢t ring cic phin t¥ 12 rin vd dwéng kink hide dyng cba cac
phén o khong ddi.

2.54. Ap eulit cha mét khi iy twdng lwdng nguyén tf sau
khi bj nén ting gip 10 Hn. Xic dinh sy bifn dbi cha quing dwdng

ty do A cha céc phan tlk va hé sb nhot 1 cva khi. Khao sit cac

trwérng hop nén : _

a) ding nhitt:  b) doan nhiét
Gi4 thir eic phia t& 13 rin va dwong kinh hidu dung cia cic
phén tir khong dbi.

2.55. Khong gian gira bai bdn lon sdng song chira dﬁy
héli, Khodng cach gitra cic bin 12 /= 50 mm . Mt bin dwoc
gilk & nhiét d6 1, = 20°C, bém kia & nhiét &¢ r; = 40°C. Tinh
mat-d6 théng heeng nhidt g. The hién phép tinh véi cée trrong
hop khi &p suwft trong chiit khi 13 :
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a) p= 100 kPa ; b} p= 10 mPa.

7.86. Mot thanh dwwgc boc mdt vd cich nhiét va mét diu
cha né (idp xic nhitt véi moét binh didu nhiét co nhigt 4§ T,
con ddu thir hai ti€p xic véi mot binh diéu nhift c6 nluét 46 7,
(T, > T,). Thanh g8m hai phin ¢b céc chidu dai 1B 7, va 1, va
cic hé 58 din nhiét 1a 14 vd %, Tim mét 46 ihéng lweng nhidt g
va gradien nhiét 40 47 /dx trong mdi phin cia thanh.

2.87. Trong khong gian gilra hai ban lén dit song song
v&i nhau chiva mot méi tredng cd hé sb din nhiét bitn ddi véi
nhiét ¢6 theo quy luit % = xe /7T, trong d6 xq 12 hing s6 doi véi
mdi trwdrng 44 cho. Cic nhigt 38 T, va T, cla cic bin dwoe
gitr khong ddi (T > 7). Khoang cich gitra cac ban 1a I Tim
méat db thong hrong nhift ¢ va nhift 40 T trong mbi trwdng
theo x, trong 46 x 14 khodng cich dwoe tinh 6 ban cb nhidt
do T,

2.58. Khong gian gifrs hal mit c8u déng tdm chiva mot
chat déng tinh va ding hwéng Céc ban kinh cia cdc qui ciu
bing ry va rp (ry < rp). Mit clia qui ciu trong dirgc gilt & nhiét
d6 T;. mit cla qua cdu ngoai & nhiét d& T, Ngwdi ta biét thong
lirong nhiét qua cac mat chu 14 ¢ Tim hé s8 dén nhigt « cta chit
nim gitta hai mit cfu, gradien nhiét d6 47 /dr va nhi¢t 46 T
trong khokng gifra cic mit cAu theo r. Gid thir ring » khéng
. phu thude nhiét d6.

2.59. Mot khi Iy twdng don nguyén

e
S B tlr chiém khoang khéng gian gilra hai
Ou hinh tru it dai va d8ng true. Pudng
kinh hiéu dyng cta cic phin tr khi la
U 'd, khbi lwong cla phin or 13 m. Cac ban

kinh clia cac hinh tru 13 v, v 7y (ry <ra)
Hinh tm trong diege gifr & nhiét 46 74,
hinh try ngodi & nhiét 4 ¥, Tim théng
lwrong phiét g chuyén qua mét don vi
chidu dai cfia cac hinh try. Gia thir ring

quing dirdmg tw do cla cac phin tl khi
nhé hom khodng cach gitta cic hinh
_ try nhigu.

Hinb 106, " 2.60. Mot dia dwoc treo trén mot
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“Fim ke 58 nhét n cla khi va

khoéng co sy dbi luwe cha cht khi vd .

dia khic gibng hét no. Dia dudi o6 thé quay xung guanh mt
tryc thing démg di qua tam quén tinh cia né. Tim mdmen clha
cac hre ma sét N tic dung 1én dia ¢rén, ndu dia drdi quay véi
van 8¢ géc @. Cho bidt : bin kinh cia cic dia 12 a, khoing cich
gifra cac dia 13 o (4 =< a), hé sb nhot cla khong khi 12 0.

2.61. Trén hinh 106 bidu difn so lwoc mét dung cu dé do
hé s nhot ) cda mot chat khi. O phis trén mdt dia dirng vén,
ngwrdi ta treo mét dia thd hai bing mdt soi diy dén hdi manh.
Géc quay chia dia nay dwge xac dinh bing mt gwong M. Lugng
gidm loga cha sy tht ddn A cda dao dfng xofn cha dia trong
chit khi cin nghién cire va chu k¥ dao déng tw do ctha dia trong
chan khdng t dwoe xac dinh bing thwe nghigm. Tim odng thive
a¢ ¢inh 1. Cho bift : ban kinh g clia che dia, khodng cach J gilva
cac dia (d <z a), mOmen quan tinh cba dia & /.

2.62. W6t chft khi 13p 8y khodng khéng gian giira hai
hinh tm d8ng truc rit dai. Cac ban kinh cha-cic hinh tru I ry
v ry (1< ryp Hinh try ngodi '
guay v&i vin the gbc khing
d4i, hinh tm trong ding yén.

Mbmen clha lpe ma sat tic _ i
dyng 1&n mét don vi chifu dai
cha hinh tru trong bing M.

gradien cls vdn - ibc pgoc
ol theo r
dr '

2.63. Teén hinh 107 bidu
difa so 48 nguyén ly cia mdt
dp k& Knudsen, ding d& do-
ip sufit tromg cic khi hiém
{trong khoang 1 Pa— 10 iPa).

Hai bhn ding yén | dwoc
46t ndng 1&i nhist 46 T, M
b4n chuyén ddng 2 treo trén soi
diy manh dan h&i. Nhiét 46 7 .
cha ban 2 ciing 13 nhift doé cha
khi trong ap ke (T3> T). Vi Hink 107.




chc mhigt 46 oha khi & hai bén bén 2 khic nhau aén xung lirong
thng hep dwoc truydn bdi che phan vy khi kbi ddp vio miat
cac ban, khdng bing khdng vd b cic hwe tac dung 1&n bdn 2
(hiéu &ng birc xg). Dudt vic dung cla mdmen cha cic lye nay,
bin 2 guay mdt géc v dwoye xac dinh bing gurong M. Tim gbe
quay ¢ clia hé chuyén déng clia 4p k& theo ap svit p trong digu
kién quing dwdng tw do A= 4 :

Hé b tv & X pilra mOmen xodn va goc xoin ¢ dwge xic
dinh bing cich do chu k¥ das  ddng xodn ty do chia hé. Chu k¥
T, moémen quan tinh 7 clia hé chuyén ddng va chiu dai / clia ban
2 coi nhw d& bift.

NGUYEN LY THU" NHAT VA NGUYEN LY THU HaI CUA
NHIET BONG HOC AP DUNG CHO EHI LY TUGNG

2.64. Mot chit kchi I¥ twdng & trang thai ban d8u ndo &6
dwoe diic trung bing thé tich ¥V, dwoc din dn thé tich V,.
Qua trinh din xdy ra: 1) ding &p, 2) ding nhiét,va 3)doan
nhiét, V& cic d6 thi oiia céc quéd trinh nay trén gidn d6 p, ¥ va
U, V. Trén ¢o s& nghién clru cdc 46 thi, xdc dinh :

a) trong qué trinh pac odng dwoe thue hidén béi chit khi
13 nhé nhit ; '

b) diu cla dé ting ndi nang AL trong mbi qua trinh,

2.65. M6t binh kin of thé tich 2,51 chira hydro & nhiét
dd 17°C va 4p sufit 15,0kPa. Ngedi ta dm lanh hydro dén
nhiét 9 §°C. Tinh : '

a) hrong nhigt &' ma chit khi nhé ra |

b) d§ ting ndi ndng AU cha hydro.

2.66. 1 kmol khi dirgrc @8t néng ding ap oy 17°C dén

75°C ; khi 46 kh: bhip thy mdt nhiét lwong la 1,20 MJ. Tim ;-

a} giatriy= C,/Cy : _

b) d tang ndi nang AU cha khi ;

¢} c¢dng A cha khi.

2.67. Trong mdt xy lanh thing ding dwoe dong kin dudi
mt pit toéng cd kl}ﬁi teong m va dign tich 5, o chira 1 kmol
chit khi nao d6. Ap sufit ban ddu cla khi dit ién pit 16ng can
bing voi troang lrong cla pit tdag va ap suit khi quyén pe. San
d6 tir bén ngoai ngwdi ta kéo pit tdng ra khdi xy lanh cham
dén néi nhiét 46 T ctz khi trong xylanh thuc 8 13 khong doi.
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Tim cdng A" ma ta phii cung cip :

2) khi ndng pittdng lén mot 45 cao ¥ ;

b) khi ting thé tich cla khi ién g8p d6i.

Khong ké o sy ma sat gifra pittdng va thanh cua xylanh.

3.68. Mét khi ¥ twéng duge din doam nhige, khi do mnhiét
46 cha né dwoc bidn @b wr Ty dén ;. Cho bist khoi luong
m cha khi vA nhiét dung riéng ¢y cla nd. Tim cong 4 ma khi
thwe hign khi déa.

2.6%. 1,00 kg oxy diroe nén doan nhiét, do do nhigt 46 chia
khi thng tir 26°C dén 106°C. V& qu4 trink nay trén gidn 88 U, T .
Tinh : _

a) 45 tang ndi ning AU cta khi ;

Iy cong A’ tidu tbn khi nén khi ;

¢} thé tich clia khi gidm di bao ahiéu 1&n.

276. Nguoi ta nén nito tr mot trgng théi ban ddu nao
46 d&n mot thé tich nhd hom thé tich ban ddu 10 lu. Sy nén
dwoe thye hién trong trréng hop dng nhiét va dogn nhigt.

a) Trong qué trinh nao cdng dung dé nén 2 1ém hon va 1o
hon bao nhiéu idn ?

b} Trong qué trinh ndo nd ning cla khi s& ting va tang bao
phiés 4n ? ' . '

2.71. Mot xylanh dwoc dong kin ¢ hai diu, chira diy khi
Iy tréng. Bén trong xylanh co mdt pittdng vt Jinh ?éng ; pittc‘mg_
chia thé tich xylanh thanh hai phin bing nhau. Thé tich cia mdi
néraxylanh blng ¥ o, dp sult khi 12 po, khdi luong cha pittdng
ta m, dién tich cha nd 12 §. Tim chu ky dao d0ng < cha pitténg
sinh ra néu dich chuyén pittdng khdi vi trf cén bing mdt it va sau
d6 budng ra. Gia thiy ring thé tich va p sulit kbi litn hé bing
phwrong trink politropic p . ¥* = const. Sy ma st cla pittdng

_1én thanh xylanh khong dang ké.

2.72. Bén trong mdt xylanh dwgc déng kin ca hai ddu cb
médt pittdng cb thé dich chuyén khéng ma sat. Xylaph va pittdhg
lam bing mét chit khong din nhiét. Ban ddu pittong chia xylanh
thanh hai phén bing nhau, m3i phin o6 thé tich ¥o. C4 hai niva
xylanh d8u chira khi ly twdng & 4p sult po. T 50 /Gy bing v.
Tim cong A’ cin thre hién dé khi dich chuyén rit chim pittdng,
nén kbi trong mét nira xylanh cho dén nira thé tich ban ddu cla
nd. :
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2.73. Gidi bai tip trén, gid thiét ring pittdong din abist
va khi no chuyén déng, nhidt 6 trong ci hai phin cfa xylash
13 ahw nhau,

2.74. Tinh vin t8c v clia h&li thoat doan nhiét tir mét binh
vao chan khong gua mot & nhd. Nhiét dd cla héli trong binh
13 7= 1490 K. GiA thé rAng dién tich ctia 18 nhd d8n n8i c6 thé
bd qua vin tHc dong cla khi trong binh.

2.78%. Mot chit khi thoat doan nhibt tir mét binh chira,
theo mét 6ng ndm npang co tit dién S nhd. Trong binh 4p sust
po va nhiét d6 T, dwoe gitt khong ddi. Ap sufit bén ngodi 12

p. GiA thir riing khi 13 I¥ twéng va tiét ditn cla dng nhd dén 0di

66 thé bd qua vin tdc dong cha khi tromg binh.
a) Timvin tbc v cha khi va laro'ng khi tho#t ra trong mot
don vi thérd gian,

b) Chirng minh ring ¢ cye 4ai, khi van téc thoat khi bing
vin tBe 4m trong chat khi & nhiét dé cha chd thoat ra cla 6ng:

2.76. 1kmol khi & nhiét 46 T, = 300K dwoc lam launh

déing tich t&1 khi ap sufit gidm xudng mot nla. Sau d6 khi dwgee .. .

déin dfng 4p sao cho nhiét 46 cla né & trang thdi cubi cling
bing nhiét 6 ban diu. V& qua irinh trén gidn 46 p, V. Tih :
a) nhiét legng @ ma khi d3 hdp thy ;
b} céng A ma khi 43 thue hién ;
¢} 46 ting ndi ndng AL cha khi.

2.77. 14 g nito dwoc dan doan nhiét, sao cho ap sudt giim.

di ndm lan vi sau d6 dwoc nén déng nhiét t&1 ap sudt ban diu.

Nhigt dd ban ddu cha nitor 13 T, = 420 K. Biéu difn qua trinh

trén gidn 48 p, ¥. Tim ;

a) nhigt dé T, ctia khi & cubi qua trinh ;

b) nhiét hrong ¢ ma khi di nhé ra ;

¢} d¢ tdng ndi ning AU cla Ykhi;

d) chng 4 ma khi 43 thece hién.

2.78. MGt chit khi chitm thé tich 0,390 m? khi ap sufit 14
155 kPa, duoe din ding nhiét dén mot thé tich 1én gip mwéi
lin va san @6 dwoc dBt nong dling tich sao cho dp sult cha no
& trang thai cudi bing ap sufit & trang thai ddu. Trong qua trink
nay khi nhin mét nhiét lwong bing 1,50 MJ. Bidu difn qua
trinh trén gidn do p, V.Tinh gid trf v=C,/Cy 48i véi chit khi nay.
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2.79. Tim nhiét dlmg phan tie ¢ clia khi ly twéng trong
qua trinh politropic. Chi s politropic bing #. X4c dinh xem v&i
phitng gid tri nao cha », nhiét dung cla khi s& 4m.

2.80. Vi nhirng gia tri ndo cha chi 56 politropic # syt dén
nd politropic clia mdt khi Iy twéng & dwee kem theo .

a) sy hdp thu nhiét va s d8t nong khi;

b) sy hiip thuy nhiét va s lam lanh khi;

¢} s toa nhiét ? Trong tnrdng hop nay, khi thye hién céng
15 nhé ngudn ning wong nao ? :

2.81. Mat hrong khi I§ twhng nao 46 dan nd sao che qui
trib dwoc bitu difn irén gidn 43 p, V 13 mdt dwing thing di
qua gbc toa 4. Bidt ring: 1hé tich ban d&u cha khi I3 V,, &p
swit ban ddu 1 po va ty 88 y= C,/Cy. Do din nd, thé tich khi
ting 1én ba in, Tim:

a) chi s& politropic »;

b} 49 ting ndi ndng AU cba khi ;

¢} cong A mé khi the hién ;

d) nhiét dung phin ok C cba khi trong qué irinh nay.

2.82. 1 kmol khi Iy twdng don nguyéa t dwoc ddn theo
qué trinh politropic v&i chi 36 n = 1,5, sau 6o nhiét 46 cha né
gidm di § °, Tinh:

a) uhiét dung phin tir C cha khi trong qua trinh 4o ;

b} nhidt hreong € ma khi thu dwec: :

c) cong A4 ma kbi thwe hifn dwge. Cong nay dwge. thye
hién 1a nhé nhirng ngudn ndng lweng ndo 7

2.83. Ngu#i ta nén 1,00 m® khong khi sao cho thé tich cha
nd gidm di 5 1@n cdn 4p sufit ting én 10 Hn. Ap sudt ban diu
Ia 99 kPa. Néu coi qui trinh nén 13 politropic, tinh :

a) ¢hi 8 politropic # ;

b} 45 ting ndi ning AU cha khi;

¢} nhi¢t hrong Q ma khi thu dwec;

d) céng A4°, tidu tdn trong qua trinh nén.

t.84. Nhaét dung phan tir clia khi Iy twing trong mot qu_é\
trinh nao 46 dwee bign ddi theo dinh Wit C= a/7, trong 46
o 14 mdt dgi lwong khéng adi. Tim :

a) cong A4 thye hién bdi mét kilomol khi, khi 46t nong no
tr nhiét ¢ 7; dén nhiét 46 Ty = 2T, :

B
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%) phwong tonhk lién hé giira cée thong s p va ¥ trong qua
trinh 46, '

2.8%. 1 kmol khi &xy thyc biéa mdt chu trink Carnot
trong khodng nhiét 4§ tir 27°C d8n 327°C. Bitt ring ty s gilra
ap suBt cye dai P ., sau mot chu trink véi ap sult cye tidn poin
bing 20. Tinh :

a) hifu sufil iy ciia chu irink |

b) nhiét hrong ¢, nhin tr ngudn ndng sau mdt chu trink ;

¢) nhiét hrong O nhé ¢ho ngudn lanh sau mét chu trinh ;

dy cong 4 cba khi saw mot chu teinh.

2.86. Mot may lam lanh I twomg ldm viée theo chu trimh

Carnot thudn nghich trong khodng nhiét d§ t&r— 11°C d&a 13 °C.

Cong cha may sau mrdt chu trinh B 4 = — 200 kJ. Tink :

a) he st ldm lanh e ;

b) nhigt lweng @2 By tir vit Janh san mdt che trink ;

¢} nhiét lrong Q1 nhi cho ngudn némg sau mdi chea trinh.

Chii . Hé s lam lanh ¢ 1a ty s6 nhiét lvong O 18y iy vat
lanh viri cOng tigu tén 4" = — 4. .

2.87. Mot chu trinh, (opg d6 tac mhan sinh cbng duge
st dung 13 hydro, gdm co hai qué trinh déng tich vi hai qué
trinh d&ng ap. Tim cong A ma khi thwe hién sauw mdt chu trinh
v hiéu suit © coa chu trink. Bidt ring tai nhitng giéi han cha
chu trinh céc gid tri cwe dai cla thé tich va 4p sult cla khi 1&n
gip hai ldn cac gid 1] cye tiéu ; cée gid il ndy bing p., = 100 kPa
va Vm'm = 0,50 m’. : ' _

'2.88. Tim hidu suat ca mdt chu trinh gém hai qua trinh
déng tich vd hai qud trinh dogn nhi¢t. Téc nhén sinh céng i
nite, Bidt ring, tai cac gidi han clia chu trinh, thé tich khi bi
bign déi 10 M¥n the B o = Vg / Vi = 10 ' ,

2.89. M@dt chu trinh, dwoc thye hién béi hai kildmol khi
Iy twémg don nguyén ti. gdm cic qui trich ding nhigt, ding
4p va déng tich, Qua trinh ding nhiét x4y ra & nhiét 4§ cwe dai
cha chu trinh bing T = 400 K. Ciling bi#t ring tai cic gidi han
ciia chu trinh, thé tich khi bisn ddi hai linthc i@ = Voo / Vmin = 2.

a) Tinhcéng 4 ciia khi sau mgt chu trinh va hi¢u sudit  céa
chu trinh.

b) So sanh gia tri thu dwge clia n véi hiéu sult wg cla mdt
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" ere dai va oo tign tal cdc gidd han

chu trink Carmoi thire hién trong khodng nhiét 46 tir T dén
Toae ctia chu irinh d& cho.

2.98. | kimol khi Iy twong thye hén mdt chu irinh gdm

ian lwot cde qué trinh ding nhiét va doan nhiét (hinh 108). Trong

mBl qué irinh din ding nhidi thé
ich khi tapg 18n & idn. Bidt ring cac 7
qué trinh ding whiét xdy ra & cac
nhigt 4§ Ty, T va 75 Tinh:

a} hiéu sudi ncia chu trink ;

b) cong 4 cha khi sau mét chu
tramb.

2.91. Tim hiéu suft gda cic chu
irinh sau, gid thiy ring tac nhin sinb
cong ta khi Iy wrémg o6 gid tri v=
= C,/C) da bidt, -

a) Chu trinh gdm hai qua trinh ding 4p vA hai qua trinh
doan nhigt. Cho biét tf 8 & = Prax/Pmin, HIOGE 36 Pag V3 Prin
15 céc Ap sult ce dai va cyc tifu 1ai cac gidi ban cna chu trinh.

Hink 108,

b) Cha trinh gdm hai qua trich déng tich vd hai qud trinh
déing nhitt. Cho bidt cac qué trinh ding nhift xdy ra & cac nhist
80 Ty va To (Ty< T va ty 86 8= Voan/Vinic, trong d6 Vi,
v Vo 1 cac thé tich cwc dai va cye tidu tai cac giéi han cha
chu trinh. '

¢) Chu ‘trinh gdm cac qua trinh diing nhiét, doan nhiét va:
ding ap. Qua trinh ding nhist x4y ra & nhift 46 cwc tiéu clha
chu trinh. Cho Bift 1§ 58 & = Pra/Pmivs '
trong 46 Pmas V& Pmia 18 cac dp sulit

cia chn irinh.

o 2.8, M§t chu trink dwoc thwe
hién béi Z kilomol khi I¥ twdng ghm
hat gqua trinh deoan nhegt, mdt qué
trinh ding 4p vA mit qua trinh ding
tich {hinh 109). Lac bt ddu oia qué ; >
trinh nén doan nhiéi, nhiét do cha

khi 13 7y, D& nén doan nhiér 12

a=V,JV, 486 dan ding 4p 14 b = Hiwb 109
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= Va/¥, Ty s6 C,/Cy 1a v. Tim nhiét lwong ¢4 ma khi thu
dwge sau mdt ohm trinh vA hifu sult n clia chm trinh.

2.93. Tinh 43 tang entropi AS khi d6t ndéng I kmol kbi
i¥ twédng tam nguyén tr tr 0°C dén 500 °C, n8u qud trinh ddt
néng xay ra !

a) & thé tich khéng dbi:

b} & ap sulit khong ddi.

Coi cdc phan tir khi 14 rén.

2.94. Tim 46 ting entropi AS khi dam 0,20 g hydre tr
thé tich 1,501 dén thé tich 4,501, ndu
qua trinh dan xay ra:

a) & 4p suat khéng ddi:

b) & nhidt &6 khong doi.

2.95. Trén hinh 110 biéu difn hai
qua trinh bibn dbi khi Iy twdng tir
trang thai 1 sang tragng thai 2. Chirng
minh bing tinh todn ring d§ tang
entropi AS trong ¢4 hai trwdng hop
12 nhw nhau. .

2.96. 200kg oxy & 4p sudt
100 kPa chiBm mét thé tich 1,50 m®.
Sau khi dan thé tich khi tdng én
2,5 18n, cdn 4p sudt giam 3 ldn. Tim 46 tAng ndi ndng AV va
“entropi AS cfia khi.

Hinh 110,

2.97. 1 kmol khi Iy trdng thye hién mdt qud trinh politropic, -

thém vio d6 nhiét d ctia né bign dbi tir Ty dén T,. Chi 53 politropic
bing n. Tim d§ ting entropi AS cla khi,

2.98. Qua trinh din hai kildmol khi Iy twéng don nguyén
tir x4y ra nhw d4 mo 4 trong bai tp 2. 81, Tim dd tang entropi
AS khi tang thé tich khi gip d61. :

2.9%. Tim 45 tang entropi AS trong céc quéa trinh nhw da
néu trong cac bai thp: a) 2.65: b) 2.76:; ¢) 2.77.

2.100. Tai cic phin nao cla chu trinh 43 dwec khio sit
trong bai tdp 2.91, ndi ndng va entropi ting ? Biéu difn cic
chu trinh ndy trén gidn d6 S, In T

2.101. Trong mét binh c6 thé tich V) = 1,601 chira m, =
— 14,0 mg nite. Trong mot binh khie cb thé tich ¥, = 3,401
chira m, = 16,0 mg oxy. Nhiét d¢ cla cic khi bing nhau. Cac
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- AU va entropi AS cla khi.

binh ndi v&i nhau va cce khi trén vdo nhau. Tim &6 ting entropi
AS trong qud trinh dd.

2.102. Mt binh cAch nhidt dwoe chia 1am hai phidn bing
mdt vach ngin ¢é mot 16 dong kin, Mot nlra binh chira khi 1y
trdrag ©o khoi lwong m. Nira ¢
thir hai dwgre ritt chén khong F
cao. Newdi ta mé 16 & vach
ngin va khi chifm tit cd thé
tich. Tim d6 ting ndi nang

CAC KHI THUCTY

2.163. 0,840 kg nito
chigm mdt thé tich 33,01 &
nhiét d6 — 100°C. Tim &p
sulit p; ma khi tdc dung lén thinh binh. So sdnh p; véi ap sudt
P2 dwoe tinh theo phwong trinh trang thai cba khi Iy twéng.

2.1084. Trén hinh 111 cho mét dudng cong bidu difn the
ndng twong téc €, gitta hai phin & theo khodng cich r gitva
céc tam cbia chiing. Ning hromg todn phén cla hé gém hai phan
tl, khi ching & cich xa nhau (ciic phin tir khong twong tic
vé&ri nhay) dwge bidn difn trén hinh bing mdt doan thing .
V& céc d6 thi bidu difn sy phy thude cba hinh chifu cla lpe
twong tic £, cia cic phin tir vA d8ng nang ¢, theo khodng cich
r. Trong nhitng hidm s5 dwge khdo sit, cic him sb ndo bing
khéng tai cac dim 1, 2 va 37 Trén 46 thi, chi ra khodng céch
ma che im oha cac phin tir tidn lai gAn nhaw,

2.105. Tim cbng 4 thye hidn bdi mdt kildmol khi khi din
déng nhist. Cho bitt : nhiét d6 T, thd tich ban ddu ¥, va thé tich
sau cidng ¥, clia khi, cac hing s Van der Waals ¢ va 5.

2.106. ‘1 kmol oxy durroc din ding nhigt tir thé tich 1,00 m?®
¢2n thé tich 5.00 m° Qua trinh x3y ra & nbist 45 27°C. Tinh :

a} nhiét lwong O bi hip thy ;

b} 46 ting ndi ning AV cba khi;

Hinh 111,

*} Trong thi ¢ nhitng bai t4p cba phin ndy néuw khong néi ngwee i

thi ngwéi ta hidu ngdm rdng khi thec 3 khi tudn théo phirong trinh Van der Waals,
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¢y cong A ma khi thue hién.

5107, D61 vei mot ohit ki tufn theo phwong trinh Van

der Waals, fim .
a) nhiét dung phis ty Cp, kbi thé tich khong dbi .
by phwrong teink doan nhigt | ' -
) hidu s6 chc nhiét dung phan tr C, - Gy Higu g8 nay
tai diém (& han bing bao nhifa ? :

5.108. Cic thong sd toi han d8i véi nwdc of gid tr] sau :
T o= 547 K, pw= 218 MPa

2) 1kg mrée & trgng thai 100g cb tht chidm mét thé tich
1&m nhdt 13 bao nhidu ?

iy Ap sulit 16m nhlt cha Boi mréc blo hia 1 bao nhitén ?

) Hot nwére of thé ngirag ta thinh thé ldng & nhidt 4§ 5007 C
dwore kKhdng ?

5 169, Tinh nhist 46 161 hen Ty vh khdi hrong néng (&1 '

ham Pw ctia khi cacbhonic.

2,918, Dé chirag minh trang théi & han ohe mét chit
ngirdi ta ding md Sng thiy tivh kin dyag més leong nao 46
chit 1dng cdn nghién cfru, véi lwong chat long dé, thé tich cha
bng 1a thé tich 161 bgn. Trong qué trinh J8t nong 6ng, chiit 16ng
chuyén qua mft ddy cic trang thii trong d6 oo trang thal 161 han.

1) Tinh lwgng éte phii o6 trong mOt bag cb thé tich
¥ = 78,5 cm® &b quan sit dwoe trang fhai 161 han. D&l v éte
Tp= 467K, ps= 359 MPa, M=74 kg/kmol .

2y VE trén gidn d6 T, V' mién dng v&i trang thal lwdng pha

ldng — hoi va theo 481 sy van chuyén cha qué trinh &8t néng
Bng tir Ty < Ty d8n 72> Ty GO vOi cic trirdmg hop, md thé

tich clia 8ng : a)nhd hon thé tick t&i ban; ©) bing thé tich

té4 han ; ¢} 1 hon thé tich & han.

3111 & nhigt 38 7, thé tich cha mdt chit nao 46 & wang
thai hoi bio hos 1om glp » ldn thé tich & trang thai ibng v&i
clmg mbt Ap suBt. Mt lwong xéc dinh cha chit 46 Wy & trang
ihéi hoi bio hoa, drpc nén ding nhigt & nhigt 4o T, 1 thé
tich ¥, dén thié tich ¥ nho hom k ln (5 > k). Pha long s chiit
db chitm phin nao cha the tich cudl ciag V7 Khio sét tneéng
hom rigng, khi thé tich ¥ Gng v&i ditm gifta cha phén odm ngang
cha dudng dhng nhidt.
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3.112. Hai binh cach nhidt dwge nbi véi nhaw qua mot
cii khoa. Trong mit binh ob thé tich ¥y, chira 3 kinol khi. Biak
thie hai cb thé tich ¥, diroe hit chin khong cao. Myudi iz md
khée va ki dwor din doan nhigs Tim :

a} 46 ting ndi nang AL oha khi ; :

by cong 4; ma khi thyc higa aé chbag lai cac Myc bt gia
cac phin T

¢) d4 tang nhiét 36 AT cha khi.

Cho bigt : hing 35 Van der Waals o v& nhiét dung phén o Cp
cha khi,

3.113. 4,4 g khi cachonic duge din doan nhiét trong chdn
khéng, trong kii 46 nhiés d& cha khi gidm & 0,26° C. Tinh cing
ma khi thwe hién dé chdng lai cae lwe Wit gilba cac phén i,

2.144. Phwong trinh trang thai cia khi thye do Clausins
thidt 1ap ob dang | p+afT (¥ + ¥ | (F— &)= RT, irong d6
V B thé tich cia mdt kilomol cha ohlt khi, a. b, ¢ Ja chc hing sb.
Bidu thi cho hing s ady qua cde thing 88 pu, Ty, Vi & didm
i han. _

9.115. Ching minh ring trong thi nghiém Joule-Thomson,
kigu #og s& ludn udn 4m (AT > 0) trong céc irrdeg Hyp sau :

a) nhiét 4o ban dfu cla kni T, >6757,,

by chit kbi dweoe 1B hrn va 381 vin khi 4 b thé b qua
cic hwe hih 1in nhau gifta cic phan th.

2,116. Xae dinh diu cde 46 thng ndi ning AU cha khi
trong thi nghiém Joule-Thomson 4% viyi chc trrdmg hop ma
irang thai ban dau cha khi dwoe dic trung bing mét digm ndm -

F

Hid 112,




a) & dudrng cong nghich 440 ; b} & phia trén duwdong cong nay.

2.117. Tim 46 tang eniropl AS cha mt kilémol khi din
ding shiét tir thé tich ¥, dén thé tich V,. Gid thé ring sb hidu
chinh Van der Waals b 43 biét.

2.118. Chirng minh ring dwdng thang /-2 Ung voi sy
chuyén pha ding nhiét - dfing ap trén dwdrng cong Yan der Waals
{hinh 112), 88 ¢d v tri sao cho cac dién tich # v2 I7 bing nhau.

2.11%. D6 tang entropi A5 trong
hign {rng Joule-Thomson c6 ddu nhw

the nao ¢
A CAC CHAT LONG. CAC HIEN TUGNG
MAO DAN
; 2.126. Mot 6ng mao din thing

ding c6 ban kinh r dwgc nhing mot

{hinh 113). Tim gquy Iuat bitn &6 ap
sufit p trong Sng mac din theo dd cao z
£ Xic dinh &p sudt & che dibm 4 vi B?
"He 58 strc cdng mit ngodi, goc mép va
ap suit khi quyén twong tng bing
o, ¥ vd py.

' 2.121. Cic nhénh ¢da mdt Gng hinh chir U 3t thing

Hind 113.

dirng d8u 13 cac Sng mao din c6 ban kinh ry = 0,25 mm - -

va 7y = 0,50 mm. Thiy ngin dwge it vao dng sao cho chidu
cac cha cdt thiy ngin trong nhéanh rc‘mg 14 23 cm, Tinh hiéu
s& mikc thily ngan A trong cic nhanh cia dng va Ap suit ere.

dai p cla thiy ngin trén thanh 8ag. Goc mép Ia &= 138° Ap ]

sufit khi quyén 1a 100 kPa.

2.122. Mot Sng mao dén thing dirng 6 ddu trén gln kin
dwoe nhing trong mdt binh réng dung glixérin sao cho mét
nira chifudai clia Sng dwge nhing chim trong glixérin. Ban kinh
cha 6ng mao diin s& phii nhir the nao @& chifu cao k cla glixérin
dang lén trong Bng bing : 2) khong ; b) {/4 ? B¢ dai cha Ong
i /=300 cm, ap sufit khi quyén 14 po= 101 kPa. Géc mép
coi nhur biing khéng.
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diu vao mét chit léng dinh wot Ong
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2.123. Ap sult p trong cac bot khong khi dwoc hinh thinh
trong nwée & d6 sfu 3,50 m bing bac nhum ? Dudrpg kinh
cfia cac bot khi & 3,66 um. Ap sufit khi guyén 1 101 kPa.

2.124. Cac bot khi dwoc tao thanh irong nwde & d6 séu
% bing bao nhitu, n¥u khi cic bot khi ndi kn trén mit nwde,
ban kish cta nd dwoe ting pip n= L1 lin ? Trén mit mmc
ban kinh cha bot khi 12 r= 1,53 pm, &p sufit cda khi quyén ia
Po== 100 kPa.

2.825. Ban kinh cua mét bot x4 phoéng 13 7= 6.0mm ;
slec cing m3t ngodi cha mwdc xi phong B a= 43107 *N/m.
Tinds :

a) 4p sufit phy Ap cha khong khi bén trong bot

by na.ng lwgng ar do F cha bE mit bot xd phong :

¢) obng A cin tidu tSn ¢ thdi phéag bot nay.

Gih thir ring qua trinh tao bot za phong Ja ding nhigt.

2126. Hai ban thiy tinh thing diag song song v&i nhau.
dwoe nhimg mét phin trong rirgn. Khodng cach gilra céc bdn 13
d= 0,20 mm, b& réag clia ching 1 /= 19,0 am. Tinh 44 cao &
clia rwon dwoc nang lén giffa hai bin va hee hit £ giita céc bén.
Gih thir ring sy dinh wét B hoan todn v3 nrow gira cac ban
khong dat dén chc mép trén cda ching.

2427. Hai bAn thing dirng dwoe nhing mdt phin trong
mét chat ldng khong 1dm wot ching, s& hit hay diy nhau ?
Luwc f tic dung lén céc bin bing bao nhifu ? Cho biet : khdi
hreng ridng o cba chiit 16ng, hé s sire ciing m3t ngoai o, be rong
i clia céc ban, khodng cich d gifra cic ban va gbc mép 4.

2.028. M6t giot thiy ngan 1on ndm giiva hai bin-thiy tinh

"nAm ngang. Dudi tac dung cla trong lwe, giot o6 dang hinh%ron

bet c6 bsn kinh = 2,28 om vi bE day d= 0,38 cm. Tinb khdi
hrong cha mdt vat ndng cin phai dit 1n bin trén &8 khodng cach
gira cic bhn gidm & »= 10 Wn ? Géc mép &= 135°.

2.13%. Ba ban thly tinh bi wét mwde vi dan voi nhauw.

- B2 day cfia Iérp nwdre gifra cic ban B 1,5 pm, kich thwée oda cace

ban i3 5.0 % 15 cm. Tink lye f cda phii &3t vudng goc voi bE

' mdt clla cac ban 48 tach chiing réri khéi nhan. Géc mép 4= 0°.

Coi kich thwde dai clia cic bin 1om hon kholdng céch giira chiing
nhigu.
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2.136. Hai ban thing dirng tao véi nhau mdt gbe dé thanh
mdt ném oo goc P nhd. Cic bin dwoc dit trong chét long dinh
wét ching. Tim phwong irinh cla giao my#n cla mit chit idng
va mt ban. Cho bikt - khdi lwyng riéng p cba chit lng, hé B
sfre ¢ing mil ngodi @ va goc mep 4.

2.130. Tinh 49 t3ng ndng hwong tr do AF cla 1&p mit
ngodi trong qua tvinh hep nhit hai giot thity ngan gidng nhen

12m mdt. Gid thir rdng qud trinh xdy ra & nhist d6 khéng ddi. -

Ban kinh cla céc giot trwde khi bop nhit B 7= 2.5 mm.

2.332. Mot mang nwdc xd phdung dwoe cing trfn mt
khung chit nhét b mdt canh dich chuyén dwoe. Ngwdi ta dich
chuyén 15t chim canh di dong sac cho dién tich khung tang 1én
A = 2,0 cm?® Qua trinh cing mang x4y ra & nhiét ¢ 1= 27°C.
H& =B stre ofng mit ngodi cla dung dich x2 phomg

== 4,0,107% N /m, hé s& nhidt 46 de/dT=—1,5. 10 N/m.K).
Tinh 43 ting ning leong &y do AF, entropi AS va ndi ning AU
ez iép DE mat cla mang.

2.133. Tinh 48 iing entropi tromg cic qud irinh sau:

a)1 kmol pwée bitn d6i thinh hoi. Whiét d4 cha nwoéc
va het 13 100°C, ' _

b) 1,3 kg nwde 44 do 46t nong, bidn d6i thanh nwéc va
san d6 thanh hoi. Nbift 48 ofa mrdc da 13 0°C, nhiét o cda
hoi I 160° C. Qua trinh xdy ra & dp sufic 1061 kPa. Gid thiv réng
nhiét dung cia nwdc khong phyu thude nhigt df.

¢ Trong mdt nhiét hwong k& cb nhiét dung ob thé bd qua,
ngwdi ta trén 500 g nwde & nhidt 46 0°C va 400 g glixérin &
whigt 49 27° C. '

2.134. Ddng phwong trinh Clapeyron — Clausius, tim sy
phy thode theo nhiét 4§ T cla 4p sudt hoi bio hda g, ddi viri
cAe nhidt 46 rit ahd so véri nhiét 36 iéi han, Nhiét hda hoi riéng’
A coi i khong phy thude vao nhigt dg.

Hwdng din . O cic nhidt 46 18t uhd so vé1 Ty, thé tich
riéng cda cde hol biio hoa 1én hon thé tich ring cda cic chit
ldng ahifu. Do &b ¢b thé coi nhy plwwong trinh irang thai khi
¥ wrdmg ding 45t voi hod bio hoa. . :

2.135. D6i voi khi cacbonic, s phy thude thu dugc bing
thire nghiém ola ap sufit hoi bio hoa p,, vao nhiét 46 T & gia
didm ba dwoe md th bing phrong irinh

124

i
|

lgp ,, = a— b/T,
trong 4o p,, dwoc tinh biog kPa: a= 10050 b= 1,8.10°K
453 voi qua trinh thang hoa, va a = 8,78 : b= 1,31.10°K dbi
v& qué trinh bay hol. Ding dép sb ctia bai toén trén, dé tinh :
a) nhitt d6 T, va 4p sufit p, & diém ba:
b) gia tri cha nhidt lwgng ridng cha sy hoa hoi Xy, clia su
thing hoa A, va cta sy nong chdy Ay & gin didm ba.

2.136. MOt bubng Wilson chiéra dfy hei awéc qua bio
hoa do din doan nhidt. Nhigt dd cla hoi 1a — 7°C; ap suit p
cia hoi 1on hon 1,12 1n &p sufit ciia hoi bo hda p,, trén mat
awéc & cing ohidt do. Ban kinh can bing r cila cac got nuée
dwoe tao thanh khi mdt hat @ &i qua budng Wilson I& bao nhiéu 7
Didu gi s8 xdy ra d6i véid nhivng giot oo kich thirée nhéd homn ?

Hiwwdmg dén. Sy phy thude cha dp sufit hoi béo hoa p, trén
mit cong vao ban kinh cong r clia né dwgc biéu thi bing quy
Init '

. ph}.: pbhoe:t{ZMaI,'p-Rﬁ 119

trong dép,, I3 ap sult hei bio hoa & trén mat chit léng, o ta
hé s sitc cing mit ngodi, p I khdi lwong riéng ctia chiit i6ng,
dBu trir dbi véi mat 16m, diu cdng 461 véi mat 6. '
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Phidn 3

pIkN HOC

TING DIEN

31. So sanh lye trong iac tinh dién f. gitra hai eleciron
vi¥i hwe twong tac hip dan f, gilra ching, :

3.2. Proton phi cé khdi hwong m, nhw ths ndo dé hee ddy
tinh dién gitra hai proton cdn bing véi hye hit hip dén gitra
chung 7 - )

3.3. Tinh gia t8c w, ma mot electron truyén cho mét electron
%hac, nim cich né mét khodng r= 1,00 mm.

3.4, Tim lyc twong thc f gitta hai phén tk nwéc, & cich
nhau mdt khong /= 10,0 am. Mémen hrdng cyc dign cva mdt
phan & nwéc B p= 0,62 1072° Cm. Coi cic mbmen lring
cwe clia cac phan tir dwoc dit doc theo mdt dwrdag théng,

3.5, 0 hai hé dién tich &im ¢,, G2, ..o v oo dx, VA G4, G2y
Gy oy, » QuOC ghn chit tai cdc diém o6 cc ban kinh vecto
T3 Yo oo By ooy Tp, VAT1 2. .o B By, - Tinh pe f mad hé
dién tich ¢/ tAc dyng lén hé dién tich g . Pt &= 1.

3.6. M6t dign tich ¢ dwge phan bb véi mat 46 p = p e

trong mot vét o6 thé tich ¥. Mot dién tich ¢ khic dwoe phan bd
véi mat 46 p=p (r’) trong mét vt o6 thé tich ¥’ Viet bitu
thire clia fwe £ ma dién tich ¢ 7 tic dung Ién dién tich g. Bdt 6= L.

3.7. Hai spi ddy dai vd han mang dign cing diu von cung -

mat 4o dién dai A = 3,00 pC/m. Ching dwoc dat song song viri
nhau trong chan khong va cich nhau mét khodng b = 20,0 mm.
Chung d4y nhau véi mét tye f (bng vod mét don vi chidu dai)
bing bao nhiée ? Cin phai thwe hién mt cdng 4 (Irng v mét
don vi chiu dai) bing bao nhidu & dich chuyén nhirng s¢i day
6ay dén cach mhan mdt khodng & = 10,0 mm ?

3.8. Chc din cue cha mdt dén dién tir hai cwe (didt) ¢d dang
mét soi diy (catot) co ban kink o = 0,100 mm va mét hink e
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dbng trye véi nd (andt) od bén kinh 4= 2,72 mm. D& mit
the hitu U= 100V kn cac dién cye Tim 46 iom cba twe £,
tac dung 1&n mét eleciron va lue fn tée dung lén mét phan 1
nuée, néu dat ching tai mot diém cach tryc cha casdt mot khodng
¢=1,00 mm. Momen Iréng cwc cla phin tr owoc
14 p= 0,62.107*°C.m.

3.9. Tai cac dlnh cla mdt hinh luc gidc d8u cb canh 14 g,
ngwdi ta dat cc dién tich dibm co cling 46 16m ¢. Tinh dién thé ¢
va cwing d9 dién trrdag E & tdm cha hinh lyc gidc trong cio
didu kifm sau ¢ ) o

a) tAt ci cac dién tich cing dau véi nhav ;

b) cac dién tich d3t canh nhauv trdi d3u nhaw.

3.16. N dién tich diém gy, ¢,. <o, .-y y ddt trong chin
khong tai cic didm cb ban kinh vecto ty, by, .o, Ty, Vilt
bitu thirc cha dién thé ¢ va clha cirdng 40 dién tredng E tai mét
diém dwoc xac dinh béi ban kink vecte r.

. 3.11. Trong mét midn ¥ dién tich dwoe phin bd véi mit
40 p= p (¢). Viét bitn thirc clia ditn the ¢ va cla cwdong 4o diéa

treong E tai didm dwgc x&c dinh bdi ban kinh vecio r”. Thiva
nhdn hing s5 dién moi & trong va ngoai mign ¥ bing mdt don vi.

~ 3.32. Tinh dién thé 9 va médun E cla vects cwdng 46 dién
tnrdmg gdy bdi mot ledrng cwe theo r va & {# 13 khodng cach tir
tam cta lwdng cue, ¥ 1 goc gilra tryc cla lwdng cire va phrong
tir tém hréng cye téi didm di cho) mOmen cha lwdng cuc bing p.

3.13. Dién the cla disn tredng giy béi mot hé dién tich
cd dang 9= a (x> +y?) + bz? trong d6 ay 0, b3 0.

a) Tim vecto cwdng 4o dién trrdmg & va mddun E cha nd.

b) Nhitng mit déng thé ¢6 dang nhw thé nao ?

¢} Nhitng mit tng véi E= const c6 dang nhw thé ndo ?

3.14. Dién the cia dién triréng gy bdi mdt bé dign tich
6 dang ¢ = a (x> + y?)— bz%, trong 46 a) 0, b) 0. Tra I ciing
nhirng cdu hdi nhe trong bai tap trén.

3.15. Mot khong gian mang dién v&i mat 40 dign bign adi
theo dinh ludt p = pofr, trong 46 po 12 mdt hing s, r 1a khoang
cach tinh tir gdc toa 6. Tinh cwong 49 dién trudmg E theo v
Hiy khao sat tinh chét clia dwérng sive dign sredng. Khi khao sat
loai bd mién & gin gbc toa do.

127




3.16. M3t khong gian. meng dién voi mat d6 dién
5= pae” ", tromg 4G po va 0 B cic hing sb. Tinh E theo 7.
Khio sit tinh chit ca dién trrdng wng voi chc gid iri 7 16m Vi
hé.

3.17. MOt bin dién mdi vb han ob hang s6 dién mai & dwgc
tich dién véi mat 46 dién khoi khong dbi p. BE ddy cha ban 14 2.
Hing sb dién mdi & hgodl ban bang 1. Ta hudnag trac toa 46 X
vubng goc voi mat ban; ghe toa do dat & tam cia ban, Tinh
ditn thé @ va E.(hinh chifu cla vecio cwdng 46 dign trvdng
1én “truc x) theo x (dién the & tam cha bin 43t blng khong). V&
45 thi cha ¢ va £, :

3.18. M6t thanh thing it manh o6 chidu dai 2a dwoe tich
dién véi mat 4 dién dai khong dbi A va dwoc dat trong chin
khéng. Tinh mbdun £ cha cwdng d6 dign trudrng 461 voi nhimg
&idm nim teén dwong thing vudng gde vhi tryc va di gua tAm
ctia thanh, theo khodng cach r ké tir 1am clia thanh. Xét trodng
hop a — o, '

3.1%. Vi thanh trong bai tAp trén, hiy tinh dién the ¢ v
médun E cta cwong 46 dién trwong tai nhirng didm ndm trén
truc va & ngoai thanh theo khoang-cach r L& tiv 14m cda thanh.
Két trwong hgpr > a.

3.20. M6t soi day thing vo cing dai vi manh d3t trong chén
khéng dwge tich dién viyi mat d& dién dai khong
dbi A = 2,00 uC/m.

a) Tinh modun cha cudng 4§ ditn trudng £ va ditn the @

theo khodng cach r tir soi diy.
b) Tinh £ va ©-d6i v&i r=100m.

3.21. Mat dién tich ¢ = 20,0 nC dwoc phan bd déu trén mdt '

soi day st ménh udn irdn eb bin kinh r = 60.0 mm dwc dat
trong chan khong. ’

a) Laytruc cda vdng tron lam iryc x, hay tinh dién the ¢ vi
vecto cwdong d6 dién trrérng E trén truc cla vong trdn theo 1oa
d6 x (gbc téa d 4t rai tAm vong tron).

b) Xéttrwong hop: x =0 va Ixl=r -

c) Xécdinh gia tri cyc dai E, clia modun cha coromg dd dién

sat.
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trvdrng v cic toa dd X, ciia cic ditm ma gid tri nay duoe quan -

d} Vérhirng 38 thi ang-chirng cia ham ¢ (x) vd E, () {E, &
hinh chitu clia vecty cwdng 46 trén truc x). Hiy gial thich, dbs
v drirng cong @ (x) nhiveg ditm x. 1& gl

Cuwdong 46 didn trvdng duwge tich bing hai cach @ 1) xusit
phat tir bidu thire cda cwomg 46 dién truwdng cia mdt didn tich
ditm va nguyén 1y chdng chip dién twdng, 2y xullt phat ur bidu
thive cha difn thé. So sinh hai céch tinh.

3.22. Mot didn tich g = 1,80 pC dwoc phan bd d8u trén mét
ban ral méng tron oS bén kinh r= 120 mm dhwoe $3t irong
chin khdng. Liy truc cha bén lam truc x,

u) tinh dién thé ¢ va hinh chiga &, cua cwong 43 dign trudmg
tal nhirng didm ndm trén tryc theo x | nghién céu bidu thirc thu
dwoe 481 voi Ixi=r vi X137,

b) tink ¢ va £, tai diém x = 80,0 mm.

3.23. Ngwdi ta ddt trong chin khong mdt bin rat mong
c& dang hinh vamh khin od ban kinh trong 12 ¢ v baa kivh ngodi
% b, M3t din tich g phan b d8u trén bin. Ly truc oz ban lam
e ~, tinh dién thd ¢ va mddun E cha ewdng 46 din trwong.
iai nhivng Giém ndm trén tryc cba bén theo x. Xét trudng hop
Ix 1= b. '

3.24. Co mdt tu didn phing vdi céc bén cire tron b ban
kinh 7, va diit céch nhau médt khodng 2o {a << r). Cac bén cuc
mang cic dién tich bing nhau v& 46 1om nhung tréi ddu. Tryc
4 qua chc 14m cha cic bin cwc e ky hiéu bing chir x. Gc 192
46 dit & tém cha t didn. Gia thiv ring cac dién tich dwoc phin
b trén cdc ban cue voi méat 8¢ khong 401 &, hily khéo sit cudng
46 dign trwdrng E tai phirng diém ndm teén true x. ¥éi muc dich.
nay, hiy thah ‘

a) hinh chigu cha E trén trye x (the 4 £,) theo x.

b} E, (0), thc 18 £, 121 tAm cha t dién. '

c) E, fa—0), tirc & E, tai diém cb 1oa 36 x = a— 5 (F—0)"

8) E, (a+0), tic 3 E, tai difm ed toa db x = ¢+ 8 — 0)

. &) E. theo x tzi nhitng diém ma x| r. BS qua 4§ day cla
ban,

- 3.25. Wi rdng tir dinh i Gauss d& dang thu dwge bidu

- thiee £ = a/2g cha crdng 66 dién trudmg trong chdn khdng

ghy b mdt mit phiing v6 han mang dién 48w Liy mot ditm P,
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& cach md phing mdt kholdng b (hinh 114).

o Lay chin ciia dwong thing vuéng gac ha tir
diém P xudng mit phing lam tim, v mwGt
1 : vong tron bén kinh ¢ Tim gis tr clia 2 khi gid
a L trj clha cwong ¢6 dién trwomg & P do cic didn
\\x tich chita tromg vomg trén trén gy ra bing
T8 P mot nira cwdng 4 dién trrdrng toan phin. Xac
dinh r irng véi gid i a 46 vi goc ¥ taoc b r

T Va b. .
' 3.26. Tinh dién the ¢ va cuong 5 dién
Hink 114.- trwdmg E & tdm cha mét ban clu c6 ban kinh

R: bén cin dwoc tich dién v&i mit 4§ dién
mit khéng &0i ¢ Dit e= L

3.27. M6t dién tich g= 2,00 uC dwoc phin bo diu trong
thé tich mét qud cdu co baa kinh R = 40,0 mm. Tim dién thé oo
& tam qua cfiu. Héng sb dién méi & trong va ngoai qué clu bing
médt don vi. -

© 3.28. Tinh dién thE ¢ & bén trong qui cdé mang dién & bai
iap trén theo khodng cach 7 tinh tir tdm qua clu. Tinh ¢ voi
r = 20,0 mm.

3.29. Bén trong mdt qué cdu mang dién voi mit 46 digo
khBi khéng dbi g, co mdt hdc hinh cdu khong cb dién tich. Tam
clia hdc cach tam cla qui cdu mdt khodng a. Tim vector cwimg
49 dign trwdng E & trong héc., Hing sB dién mbi & béng mét
don vi. Xé& trwdng hep a= 0.

3.39. Lac ddu khoing khong gian gilra cdc ¢6t cha mdt &g

dién phﬁng chira khéong khi. Trong trwdng hop ndy cwong 46
difn trwdrng trong khe hé bing E,
con dién dich bing D. Sau d6 mbt
nira khe hér co chira mdt chit dién
mdi déng tinh ding hworng véi do
dién thdm & ohw trén hinh 115
Tim cdc gid tri cda cwdng 46 dien
trwong E, va dién dich D, sinh ra
san d6 trong phin khe hér 1 va £,
vé D, trong phdn khe hé 2 (xem
hinh v&. Xét hai tredmg hop:

Hink 115. Hinh 116,
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a) th® hidu gira cic Bt khong déi :
b) dién tich trén cic cBt khong ddi.

V& phéc dang clia cic dwong dién trudrng £ va dién cém D
trong khe hév,

3.31. Gidi bai tép, mcmg tir nhwr trén, chi khac la chit
dién méi chira trong mt nira khe b nhw vE trén hinh 116.

3.32. Mgt bdn t’hﬁy tinh dooe dil trong mét didn treong
déu cd cwdng 46 E, = 10,0 V/m va dwge bb tri sac cho géc
; gira dwdng phap fuyén cba mit ban va phuong cla dién
trrdmng ngodi bing 30°. Tim cwing d dién trwdng E, trong bén,
gbc uy ma didn trwdmg ndy tgo voi dwong phip tuyén cla mit
ban vi mit 46 din tich lién k&t o’ xudt hién trén cc mit bin.
D3t hing 58 dién mdi &, cta mdi trwrdng & bén ngodi bin bing
m{t don vi. '

3.33. Mot dién tredng déu co cwdng 46 E= 100 V/m
dwoe giy ra & bén trong mot qué ciu dién moi ddng tinh dang
hudng c6 €= 5,00.Tim mat 46 dién mat cwedai 6., chacdcdidn
tich lién k&t va gid tri trung binh o' cia mdi loai dién tich lién k&t.

3.34. Mot thanh dién md1 séc nhet, ¢d 49 phin cyc dw P, -
hwéng doc theo truc cua thanh ; thanh dwvoe treo ndm ngang
bing mat s¢i déy manh khong dan hbi. Xac dinh tin b dao dong
bé ma thanh s thwe hién trong dién trwdng d8u E hwéng theo
phwong nim ngang ; dién trwdng yéu t&i mire 1o gy 4nh hiréng
khong ding ké t&i d6 phan cuc cha thanh. D6 dai ctia thanh 13 /,
khdi hrong riéng 1a 8.

3.35. Mot dién tich diém g = 20,0 nC d#t trong chan khéng
cich mdt thash phing biag kim loai di nbi dit mot khobng
a= 50mm. Tim lwe f ma. thanh hul dién tich dd.

3.36. Dat mét dién tich dlem ¢ gin mot thinh kim loai
phiing dd ndi d4t va cach thanh nay mét khodng a. Xéc dinh mat
46 dién mit ¢ cha cac dién tich cAm vng xufr hién trén thanh
theo khodng cach x tinh tr chdn dwéng thing vudng géc ha tr
dién tich xudng thanh kim loai. Tinh dién tich cidm irng téng
cOng gy, gid thi ring cic kich thwde ciia thiah 13 16m vo cung.
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3.37. Trén hai tuw didn
mic pdi tép C, = 100 pF va
T, = 200 pF ngwdi e dat
mdt thé hide khong dbi
' U= 300 V. Xéc dinh thd hidu
3 U, v U, trén céc tu dién va
dién tich ¢ teén cdc cbt cla

Hinh 117, ching. Ditn dung C cha hé

’ bing bac mhigu 7 '

3.28. Trong so 46 bitw difn trén hish 117, = 100V,
Ci=L00WF, Cy= 2,00 uF, Cy= 3,00 gF, Bbu tidr khoa &,
dong. Sau 46 ngirdi 13 mé khoda &, vi déng khoa K 2- Khi do cde
dién tich g, q, v4 g5 chuyén qua cic tift dign 1, 2 va 3 theo chidu

cac mili t8n bing bao nhiéu?

3.32. Cac m dign €, = 2,00 uF va 6‘2— 3.00 uF méc nbi
tiep véri nhau va voi bé ngudn eb sirc dién dongd = 120 V. Dibm
gitba cfa bS ngudn Swrge nbi

p dat (hinh 113). Day din abi

g8t qua mét khaa X Tim céc
dién tich g,, g, va g5 chuyén
qua cac tiét diém 1, 2 va 3
theo chidu vé trén hirnh, sau
= khi domg khoz K.

3.4¢. Hai diy din dién

Hint 118, dai o6 tiBt dién irdn o1 ban

kinh o= 0,50 mm d3 song

song véi nhan trong khong khi ; khodng céch gifra cac truc clia

chiing 8 b= 10,0 mm. Tim diée dung twong hd C, cha cac
ddy ng véi mét don vi 43 dai ola chiing.

3.41. 2) Tim dién dung C cda mdt tu gién dwee cin E@o 1)
hai qua ofu gidng hét nhav ¢ bén kidh a, dit trong moi trivdmg
o6 himg s difn mdi = Khodng cach gilva thm cla cic qui clu
bing b (& >»a).

b} Tinh C v&i didv kidn ¢ = 10,0 mm, & = 300 mm va £ =1,00

3.42. CBt ngoai cia mbt t dign cdu ob thé co din nhrng
vin blo dém dang hinh cfu va ddng tm vé&i obt tromg kharg co
din dwoc. Sau khi cée cbt dirgre truyén che didn tich o5 cing d5
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cac tu dién co. thé deoc nbdi

Ien 1a 4= 2.0 pC nhwng trdi diu nhan.thi cft ngodl b co lai
dwéi tac dung cla cac hwe didn ; k&t gwa 14 ban kink cda no gidm
tr gid tri @ = 100,0 mm d8n gia tri & = 95,0 mm. Tim ¢éng 4 mad
vic lye dién thye hién. Hing 6 dign mdi ty d6i cha mdi tnrdmg
gifta chc ¢bt col nhy bing mdt don vi.

3.43. Khodng trbng gitra hai cbt cha mot tu didn phing
dwoc lEp 38y bing mot chit didn méi ddng hudng, b hing s6
dién moi bikn dbi theo phirong vudng gbc véi che bt theo mot
dinh Iudt tuydn tinh tr gid tf ¢, = 2,00 &1 gid tr 6, = 5,44,
ehi d: tiy cBt ndy sang cbt kia. Mot thé hidu UV = 1000 ¥V dwoc
dat vao ty diéa, thém vao do cic dién tich tw do dwong sinh ra
trén cBt ma & gin do € cd gid tri nhd hon. Tim diu va gid trj
trung binh { p’} cla mit Ao dién khbi cia cac din tich lién kat
dwge sinh 1a & bén trong chit dién mdi. Xéc dinh dién dung C
chia ty dién. Dién tich cha mi ¢bt ia $ = 100 cm?, khodng tréng
gitta cde ¢bt & 4= 1,00 mm.

3.44, Cic cbt cla mét ty dién phing dwoe nhidm cac dién
tich+4¢ va— ¢q. Khoang gilra cic ofit dwoce 1p ddy mdt chit
ding hwéng o hing s6 dién mdi bign doi theo phwong x vudng
géc véri cc cBt theo dinh luat = ¢ (x). Gdn ngay cbt mang
dién dwong e= g, va & pgln ngay ¢Bt mang Gién im &= ¢,
Tinh mat d¢ dién khoi p’ cda cac dién tich lién kBt theo x. Xdic
dinh dién tich lién k&t tdng cong ¢ dwoc sinh ra trong toan bo
thé tich ditn moi. Dién tich cha mdi ¢t bing 5.

3.45. Tim th® ndng twong tic W d6i v&i teng he dign tich
didm v& trén hinh 119, THt ¢A céc dién tich d8u bing nhau v& gia
%ri taydt 48 va drge didt & cac dinh cla mot hinhi vudng cb canh
W 8

3.46. Tim the niing twong tac Wcﬁa mét hé gdm N dién tlch

+q g +q -9 g

T i
1 e | le | |z

I . | H |
b e L

+q a g -q & +g -q o -
a : s . ¢
Hinh 119,
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didm g1, Gar oo g, s G, » duge dat trong chin khéng tai cac
didm c6 cac ban kinh vecto B ry, Fa o0, B ool

3.47. Dién tich dwgce phén bd véi mdt dé p= ¢ (r) trong
mat vt ¢b thé tich ¥. Tim bidu thic cla nang lwong W clia vt

mang dién nay, gia thir ring d4¢ tham Gign moi & trong va ngoai

val bing mt don vi.

- 3.48. Hai electron, ban diu, & cich nhau mdt khoang rit
Ién (trén thye 18 bing vd cing) va dn gip nhau voi van 16¢c
twong 481 v (Vo< ¢). Tim khodng cich nhd nhit 2 mad céc
glectron co thé d&n gin nhau. Xét hai trwdng hep:

a) cA hai eleciron d8u tr do (tirc 14 khéng chiv tac dung mét
lyc nao ngoai nhitng lye twong tic véi nhaw):

b)Y modt trong cac electron divng yén d8i véi mot hé quy chlcu
guéan tinh nao dé.

3.4%. Xac dinh céng 4 cAn phai-tiéu tén, dé tang khoéng
cach x gifra céic ban cwe cia' mdt tu dién phing; mang céc dién
tich trai diu va ¢d do 1én 1a g = 0,200 uC (ty dién bi ngit khoi
ngudn dién), 1én mdt Jwrong Ax = 0,200 mm. Dién tich cta mbi
ban cwe Ia S = 400 cm®. Khe hd gitra cac ban e 12 khong khi.

3.50. Mot dién tich diém g = 3,00 yC dat & tim mot 1op
dién moi d6ng tinh va ding huwdng hinh cdu véi &= 3,00, Ban
kinh trong va ngodi cla lop ] 4= 250mm va b= 500 mm,
Tim nang lwgng W chira trong digén mdi.

3.5%1. Tinh nang lwong ¥ cua qud cBu mang dién trong bai

tap 3.27. Xac dinh nang hrong Wy chira bén trong qud clie va
ndng lwong W, chira trong khdéng gian bao guanh qui clu.

DOMNG DIEN
\ﬁ 3.52. Trén hinh 120,v& mot mach khong cd gidi han dugc
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Hink 120.
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. § = 10 cm?, khodng tréng giira cic

tac b sw 13p lai cing mot nhom gdm cac dign trd Ry = 2Q va
R,= 4 Q. Tim dién trd R cda chudi nay.

3.53. Mét vat hinh tru rbng ¢d chidu cao 4, 1am bing mot

chét oo dién trd sudt p. Tiét dién cta vat 1a mdt hinh vanh khin
cd cac ban kinh 1A ¢ v A (b >a) MOt thé hién ndo dd dwge
dat gifta cac mat tru ngodi va trong cha vat. Tim dién tr& R
cha vat trong cac difu kién trén.

3.54. Mot qui e kim loai ¢6 ban kinh g dwoc boc bang mot
vo kim [oai hinh ciu ddng 1Am o6 ban kinh . Khodng khong
gian gifva cic dién cuc nay dugc 18p ddy bing mot chit din dign
ddng tinh va ding hudng ¢ dién trd sufit 12 p. Tim dién tré R
cta- khi chit din dién nay. Xeét trwdng hop b — o

. 3.55. Giira chic cbt cfia mdt tu dién phing 1a mdt bin bing

ddng dit song song va c¢6 d6 diy bang 1/3 khoing trdng gilia
ching. Pién dung ctia tu dién khi khéng <6 bin kim loai la
C=0,0250 pF. Tu dién dwge ndi véi ngudn dién nén no duoc
tich dién t&i the hidn U= 10,0 V. Xic dinh: .

a) cbng A, cin tidn t8n, ¢ kéo bin kim loai ra khoi tu dién ;

b) cong 4, do ngudn dién sinh ra khi dé. Bé qua sy 46t
néng ban.

3.56. Giai bai tip twong tw bai tip trén chi khic & bin
khéng phéi bing déng ma bing chiit dién méi c6 hing s6 dién
méi &= 3,00 '

3.57. Khoéng trdng gifra cic c¢bt cha mdt m dién phéing
dwoe lap diy chat dién moi dang hwdng o6 d§ din dién riéng
o bitn d6i theo phuwong vudng goc v&i cac cdt theo mdt quy
ludt toyBn tinh t¥ gid ti o;= 1,00.107'?S/m d&n gid tr
6= 1,00.1071" S /m. Tim déng dién ro di qua ty dién trong
difu kién thé hiéu gifta hai c6t la ' v
U = 360 V. Dién tich ctia mBi cbt 1a S

e e,

cot 13 d = 2,00 mm, oy

3.58, Dién mai trong mét tu & t2
dign phing c¢iu tao bing hai lop 5
(hinh 121), dwoe ddc trirng “ bing

hiing 58 dién mdi &, = 2,00, £ = 3,00 kil nallagy
va dién trd sulit p, = 10,0 GO . m;
Py = 20,0 G . m. Do ddy cha cho Hinh 121,




iop 1 o, = 2,00 mm, 4; = 1,00 mm. M&t th8 hidu U= 100V
dat vao tu dién {dién (b2 dwong & cbt trdi, 8m & cbt phai).

1. Kac digh : 9) c¢ac cwdng d§ didn trudmg £, va E, va cac
owrdrng 46 dién dich Dy va D, trong cb hai 16p ; b) mét 45 cée dién
tich tir do o4 trén ¢t trai, o, (réa ot phii, va o trén mit phan cach
ctia hai ¥op dién mbi: o) mat d6 cac didn tich lién k&t o} & gidp
cét bén tréd, ¢ & gisp cbt bén phii va o’ trén mit phéin cich clia

hai l&p dién moi; d) mit 4§ dong dign 7 di qua chiit dign moi.

2. Xac dinh cac gia tri bing 5 trong cu 1 trong truwdng
hop py = @

3.5%. Khoing khong gian gitra hai cBt cha mo6t ty dién dwoc

iap ddy bing mot chit o6 hing s6 didn mdi 1y dbi e= 7,00 va
didn tréd sudit p= 100 GOL.m.Din dung ciia iy didn C = 3000pF.
Tim dong dign do qua ty dién khi dit Iea no thé higu U= 2000V

+ 3.60. Cic cht cOa mdt tu di€n c6 dang tiy ¥ duge ngan cich
bing mdt mol tredng ddng tinh va ding hwdng din dién kém
o6 dién trd sufit ¢ va hiing s6 dién moi s. Tim dong dién do {

gqua to difn khi d3t 18n nd mot thd hidu U. Bién dung cha

dién bing C.

3.61. Hai dién cwe 1a hai qui ciu kim loai c6 ban kinh @
dat trong mdt mdi treedng ¢d dign trd sulit bing p. Khodng cach
gilra tdm cla cac qua céu la 5. Tim dién tré R giira céc dién
cuc, néu gl st b= a

3.462. Hai ban hinh _vuc"}'ng ¢t canh 1d-a = 300 mm, dit cach
nhau mot khodng d= 2,00 mm tao thanh mdt tu dién phing
va dwoc e voi ngudn dién cb the hién khdng dbi U= 250V,
Cac ban dwoc djit thing dirng vA nhing vio mét binh diiu hoa
v&i van t6c v = 5,00 mm /5. Tim cudng 4o dong dién i di qua
day dén khi dao.

3.63 . Mot ty digncd dién dung € = 300 pF ndi v&i mét
ngudn dién cé thé hién khéng dbi Uy qua mot didn trd R = 500 Q.
X4c dinh khodng thoi gian ¢ ma the hidu U ca ty dién dat téi
0,99 L/, .

3.64. M&t tu dién gidy (tic la tu dién trong d6 chfit didn
g= 2,10) mirt di trong khodng thdi

mdi la gidy thm vadolin:
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gian T = 5,00 ph mot nia dign tich da duge truy€o cho no. Gih
thir ring sir do dién chi xay ra qua chit dién mdi, h8y tinh dién
irdr sufit o cia dién mai,

.65, Che ban kinh cha cic cOt mt tu dign clu bing g va
» (a<4h). Khodng khong gian gilra cic cbt duwoc l8p ddy bing
mét chit 4dng tinh va ding hwong c6 hing s6 dién moi ¢ va
abn dién sult o. Lic ddu tu dién khong tich dign. Sau 46 mdt
dién tich go dwee truyén cho cbt trong, Tim:

a) dinb luat bign dbi dién tich g trén cbt trong;

b) nhigt hrong @ ida ra khi phong dign.

So sinh ( véi sy bign thién ning lweng ditn cla ty dign.

3.66. Trén hinh 122 v& m6t mach dign mdt chifu gbm ba
ngudn dién va ba dién tré mac ndi 1ifp nhau. Xdc dinh hitw

dién the ¢, — 9 gu.ra cac difm 1

i 2. B& qua dién trdr chia ngudn g
dign va cac diy néi. . \(ée%}-%g
3. 67. Nngudn dién gidng hét A R R
' R
. ° B
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Hinb 122. - | Hinh 123,
nhau véi stre didn ddng € va dién trdy trong R, va cling ting Ay
dién tré R gibng hét nhau tao thanh mét mach kin c0 N nhém

dwoe vé trén hinh 123 . Tim hidu dién 1he giita céc diém 4 va

Re &y 8 B

Hinh 124, : ) Hinb 125,




8, chia mach thanh # vA4 N— n nhém B qua dién tré cla cac
day ndi.

3.68. Trong so d8 dwoe md th irén hinh 124, %= 50V,
Ry=100Q, R,= 2,008, R;=13000 Dién tr& cla ngudn
dién 12 Ry = 0,10 Q. Tim céc cwong 6 dong dién i, va i,.

" 3. 69. Trong so d8 dwoe md 1A trén hinh 125, 6, = 10,0V,
€:=200V,6;= 300V, Ry= 1,000, R,=2009, Ry=3,008,
R,=400Q, R;=50080, RG—GOOQ Ri= 7,00 Q0. Bién tréy
trong cia ngudn dién nhé khéng ding k& Tim céc cedng do
dong dién iy, i, va& ia

3.76. Trén hinh 126 md tA hai mach dién mét chléu cd
nhiy nhinh, Xac dinh déng dién di qua cae dlén%tl'é' trong c
hai trwdng hop. Bd qua dién trd cla céc ngufn dicn va cic ddy

v Lo Loy 1600
; ——y T
a0v 200N z0v  z2mpa
e T
A _ 8
gy 000 o 2000
4}
3 [
_{5.0" 4004 40Y &800
A i W R
+ -—:’E+ Ly
a Hiwh 126, b

ubi. Trong trréng hop a) cic dong dién 58 bitn dbi ra sao néu
cht day din tal cic ditm 4 v B?

olho

7

- Hish 127, Hinh 128.

trong cing khoang thod gian trén.

3.71. Céac linh kién cha so 48 dwge md td trén hinh 127
cb cac gid tr sau: €, = 100V, 6, =200V, 8;=300V,
R,= 100 €, R, =200 O, Ry=3000Q, R, = 400 Q. Kac dinh cac
dong dién di qua cac dign tré Bb qua dién ted cia cic ngudn
dién va cla cac diy néi.

3,72. Trén hink 128 mé 3 so d6 cla mot cai chiét ap. Do
cor cBu ndy ngwdd ta cb thé cung cip cho dung cu tiéu thy dong
didn R mat thé hiu U nao d6 n¥m trong cic giéi han tir 0 &8
U, nhe mét ngubn dién c6 the hitu khong dbi Up. Trong che
chiét ap don gidn, dién tr& Ro 12 mot diy kim logi ddng chat
v&i mot con chay P trugt trén dégfinh the hidw U gilta hai cye
chia dung cu R theo khoang cich x"tir con chay clla chit ap o1
mat ddu cla diy kim logi Ro. Xét irwdng hop R:> Re.

© 3.73. B dm mdt day 46t ndéng cho mit bép dién b cing
suﬁt 0, 50 kW ding & mang dién c6 the hidu 220 V phéi ding
a0-rhidu-ddy nicrdm c6 dudng kink tift dién 14 0,40 om ?
Dnen tré' sufit ofia nicrém & trang théi 48t néng la 1,05 uldm,

3.74. C6 N =24 ngudn dién gidng hét nhau véi sire dién
déng €= 1,00V va dién trd trong Ro= 0,200 . Céc ngudn
ndy dwgc mic sao cho thanh mét by ngudn ¢b # nhém nbi
tiép nhan, trong m8i nhém cé N /n ngudn mic song song. MGt
dung ¢y ¢é dién tr& R = 0,30 Q dwoc mic véi bd ngudn. Hoi
#n phai bling bao nhiéu dé cing swit W ticu thy & dung cy dat
cye dai ? Gia tri cwe dat cda W bing bac nhiéu ?

3.75. Céc dién tich khac d3u ¢ 46 1om go = 1,00 mC dwex
truyén cho cac cbt cha mdt tu dién cb dién dung C = 2,00 uF.
San 46 cie cit dwge khép kin qua mét dién tedr B~ 5000 . Tim;

a) quy luat bikn déi cla dong dién di
gua dién ird;

b) dién tich g di qua dién trd trong

khodng thdi gian t= 2,00 ms;

¢) nhiét lwong Q toa ra & dién trd

B:

3.76. Mét tp dign cd dién dung
C = 5,00 uF dwygc nbi véi mdt ngudn

: v
dién mét chifu c6 thé hidw U=200V
(hinh 129). Sau d6 cai dio dién P dwoc .

- chuyéa tir titp diém 1 sang tidp didm 2. Hivh 129.
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Tinh nhift fwgng 2 tda ra & dign wd R, = 500 Q. Dign tr¥ cla

cic diy din ¢4 the bd gua ?;2‘“ %
pes %,

BIEN TU® HOC

3.77. Mét dong dién ¢b cwdmng 45 i= 1,00 A chay trong
mdt ving day trén ¢ ban kinh B = 100 mm. Tim cam frng tir B:

a) & tAm cha vong day ;

b) & mét diém trén truc cda vong ddy cieh tam vong day
mit khodng b = 100 mm. '

3.78. Mé&t mach kin ¢ déng dién i c6 mét doan mgch
thing c6 40 dal 2a. Mot diém P ndm trén dwéng thing thing
goc di qua tAm cla doan mach va cich tim nay méi khoing b.
Tinh edm ¥tng tiv B gay bédi doan mach trén tai diém P, Khio sat
triedng hop a — . '

_ 3.79. Mot domg dién ¢ chay trong mét soi day thép duroc
udn thanh mét hinh da gidc déy c6 n canh, ndi tiép trong m4t
vang tron ban kinh R Tinh cdm &ng
tr B & thm cha hinh.da gisc. Khdo sat
bitu thire thu durge ddi voi trwdng hop
H — <0,

3.83. Mot dong didn ¢d cwong db
i= 6,28 A chay trén chu vi cla mdt

hinh thang cin (hinh 130). TY 6 gita

Tinh cAm ag tir B & didm 4 nim trong

mat phing clia hinh thang. Day nhéd cha

hinh thang 12 /= 100 mm, khodng cich
b= 50,0 mm.

Hink 130 3. 81. Mat s6léndit cd ban kinh # v

. chidu dai / va dwoc quiin n vong trén mét

don vi dai. Dong dién di qua s81éndit ¢6 cwdng dd i Xac dinh

crong d6 tiv tredrng & trén true cia s6Bnadit theo khodng cach

X tr tdm cha nd. Khao sat cic trrdmg hop :

a) x hitu han, ! —oo;

b) x=172,] -0,

3.82. M0t s0i ddy ddn cd vd cach dién o6 dwong kink (ké
c& vo) 0,30 mm dwoce quin thank mdt hinh xodn- 6c phing co
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cac canh ddy cla hinh thang bing 2,00. -

N = 100 véng. Ban kinh cha vong trong chng (ké sl tryc cha
soi davyia R, = 10,3 mm, cls vong ngodi ciing 1a R, = 40,0 mm.
tIdmen tir p. cds cudn diy 1a beo phidu, kbi ¢6 déng difn 6
cwdag 40 i = 10,0 mA & qua ddy ? Trong trwdng hop do tw
trrdrng H & tam codn day bing bao nhidu.

3.8%. Mot dong ditn 6 mit 48 § khong dbi chay trong
mbi diy din thing tist dién tron ¢o bén kinh R. Tim bidu thie
vector chs cudng 4t tredng H tal mot didm ¢6 vi 11l duoc
x4c dinh bing bn kinh vecto r vudng gde voi tryc cha day din.
Khéo sat cic trudng hop ki didm ndm & trong v ngoai day din.

3.84. F trong mét diy dfin thing o6 tidt dién won & mdt
hée hink tra tron ¢o trye song song vol truc cha ddy din va cach
06 mdt khodng b. Déng dign of mit 43 j khong dbi di qua day
dén. Tinh cudrng 46 t trwdng H & (rong hbc. Xé&t tredmg hop
b =0 :

3.88. M4t qui ciu ébdnit ¢b bén kinh R = 30 mm duoc
tich dién 68u do co xat, voi mét d8 dife mit & = 10,0 uC/m?.
Qué chu quay xunmg guanh irgc clie nd voi vén e 600
vong/phit. Tim cadm Gng i 8, sioh & tam qui cdu.

©3.86. Qud cin & bat tép 3.33 quay sung quanh mdt truc

cha n6 tring v&i phuong cha E bén trong qud cin. Chm Ung

tr B & tam aud c8u bing bao nhién ?

3.87. Mot dién tich ¢ phin b6 ddu tromg the ifch ¢la mbe
auk cfu ddng tinh ¢ khbi lwong m v3 ban kink R Oud cfu
quay xung quanh truc cda né véi vin the goc w. Tinh momen
xung {mdmen co hoc) M va mémen tir p,, sinh ra trong khi quay
va ty sb gilba p., vO© . : '

3.%3. M6t kim nam chim con thye hién dao dbng bé trong
tir troromg Trat DAt véi chw ky 7= 1,335 Sau do  dwge
éit trong mdt sSléndit of ddng dién chay qua, kim dao djng
véi chu kv 7= 0,16 s. Xac dinh clm &ng tir B, cla i trrdng
bén trong s6léndit. Thanh phin ndin ngang cla fir trwdmg Tréi
Dt 13 By = 18,0 uT. Bd qua sy tht ddn cda dao ddng ciia kim.

3.8¢. Khe hé gifra hai ban trén dit song seng v&i nhan,
chira ddy mot chit din dign y&u o din dién sulit 13 o va hing
58 dién mbi t¥ 451 13 = BE réng 4 cha khe nhd hon ban kink
R cha ban rit nhiu. Giiva hai bin dwoe G4t mdt the hidu bign
d8i theo dinh ludt U = U, cos o {© ¢l nhd d& didu kién chuln
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dirng dwoc thye hifa). Tinh cwomg 45 tir trudng H tai mt
dim trong khe, cich truc cla cac bdn mdt khodng » réit nhéd
50 voi R,

3.99. Chirng minh r&ng, méc du cé dong dita din chay
theo phwong ctia cic dwdng bin kinh, curdmg &6 tir trwdmg A
trong khe hé ca tu dién cfu & bai tp 3.65 vin bing khong
3.91. Hai dng diy nhd gibng hét nhav dwee dit sao cho
truc cia ching ndm trén mdt dwong thing. Khodng céach gifra
cic Ong day 1d ! = 200 mm, idn hon nhiBu so vdi kich thwée

clia ching. S8 vong clia mdi Bng diy 1a N = 100, ban kinh clia

cac vong 13 r = 10 mm. Tinh lyc ftwong tée gilta cac Sag diy,
khi c6 dong dign nhi shau i = 0,10 A di qua céc Gng diy.

3.92. Mai trong nhirng phwong phip do 4§ cdm tir %
12 treo mdt quA ciu bing chit cin phdi nghidn ciru bing mdt
soi diy va bude vao ddn can r8i dit vao giiva cic cye clia m$t
. pnam cham dién (hink 131). Ding cin
@4 do lyc ma tir trwrdmng hit (hoiic ddy)
qua clu thi b thé tinh dwec 46 cAm

tie ¥,

Gid thir riing trong mat phing ddi

T xing cha nam chim, cwong 46 tir
v uwémg H dwoc bign thién theo
! phwong xuyén t4m theo quy ledt

H= He™"", trong d6 H, 13 cwing

_ a6 tir trirdrng ¢rén truc cila nam chim,

Hink 131. o 14 mdt hing s6, Hiy xic dinh
khodng cich r, tinh tir truc, ma véi

khodng cach d6 cdn phdi dat qus cfu

- @& lyc hut £ 13 cye dai. Tinh ¥ cda nhom xullt phit tir cic di
kién sau : &y = 1500 kA/m, a = 1080 m™?, khbi krong cla qui
ciiu nhém m = 0,150 g, lyc hit cwe dai f, = 7,4 uN.

3.93. Mot khungday nhd hinh vedng c6 dong digni; = 2,0 A
di qua, dwoe dit gin mdt s¢i ddy din thing dai 6 dong dign
iy =30 A 48 qua. Khung diy va spi day ndm trong mdt mit
phéng. Truc cba kbung di qua trung diém cda nhirng cash dbi
dién va song song véi soi ddy va cach né mdt khodng b = 30 mm.
Carh ‘cfa khung @ = 20 mm. Tinh lwc £ tic dusg 1én kbung
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vi cdng 4 cin thye hitn ¢ quay khung xung quanh truc cﬁa né
mot goc 180°

3.94. Khung clia mét dign k& gwong dwoc treo bing mdt
s diy o6 hé s xoéin & = 10,0 yN.m/rad. Khung gdm N = 100
vong diy maanh hinh chiv nhit ¢6 kich thwérc 50 % 30 mm. Khung
o6 thé quay trong khe hér gitra hai cyc cha mét nam chim céd
hinh dang sao cho trwdmg tac dung Ién khung ia 45i x{rng truc
(tnrémg tai moi noi trong khe hé ddng nhit vé d6 lom va huwdng
vé true clia khung). Cudng 46 cla trirdng trong khe hé 13

= 100 kA /m.- & khodng cAch /, = 1200 mm tinh tir gwong
cha didn & ngwdt ta dit mot thwée milimet dwoc gln wrén mot
cai thwée dai /; = 800 mm, Khi khang cb dong dién thi vEf
sang sau khi phin chidu qua gwong dip vao tdm cla thwéc
milimet.

Héi:cwong d6 dong dién cuc dai i, cb thé do dwoc bing
dung cy néy 14 bao nhiéu ?

(H3 sb xo0%n 13 mAmen quay cin thidt d¢ xofn sm day mét
goc Aa = | rad).

3.95. Mot 8ng diy c6 dong dién i = 10 mA dwee ddt irong
mét tir trwrdng dCu sao cho tryc ctia nd tring véi phirong cba
tir trudng, Ong ddy dwoe gquin bing modt s¢i diy déng co duedng
kink d = 0,100 mm, bén kinh cic vong quin 14 r = 10,0 mm.
Hdi : gia trj cla cdm éng tr B cla truedmg ngoal 12 bac nhiéu
dé vong quiin cla 6ng diy b dirt. Giodi ban bén clia dBng khi
dit 1 o, = 230 MPa.

3.96. Tai tim cda modt s6léndit dai ¢ n= 5000 vong trén
mot mét, ngedi ta &4t mot dng day nhd cb sb vdng diy N = 200
dwge gin chat vao dfu mdt dom cAn (hish 132). Tryc clia dng -
day vudng géc v&i true cha séléndit, Dudng kinh che vong ol
png day 13 d = 10, 0 mm. Ong diy du'qm cAn bing bing nhirng

Hink 132,
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" qud cin 44t trén Jiz chn. Khi cho mt ding
dién di qua séléndit vi Sog day thi ¢in of mit
thing bing D cin lai dwoc thang bing khi
cho qua sHiémdit va Gng diy cing mét dong
dign § = 20,0 mA thi phii thay At trong hromng

f' U dst & diz can mdt hwong AP 14 bac nhiéu?

FA \ Chok tay d5n cla cin o6 d6 dii /= 300 mm.

3.97. Mdt day din thing co dign trd 12

R, tng voi mét don vi chife dai. Day dwuipce

ghp thanh hai canh cla mot goc 2o (hish 133)

Wbt thanb chéa cling bing diy din Gy 43t vudng gbe vol Judmng

phan gisc ctia gac 2o teo véi diy din glp kbac mét chu vi tam

gidc kin, Chu vi ndy 43t trong mdt tlr tredng fidu B vubng goc
véri mit phing oda che vi. Tim chign va wo’ng &6 ¢ ctls dong

Jién di qua chu vi, khi thanh chin choyén ddng vii vin t8ec

v khong dbi. BS gua dién trd tai cdc chd tifpxio 1 va 2.

Hint 133,

~ 3,98, M6t diy din co dién rd 12 R, dng vdi mét dom vi

chnéu dai, bi udn thamh nia vong tron bas kinh 4 {hinh ]134}
Mt thanh chin ciing bing day dio iy
irrgt teén mira vong trdn véi van idc .
Dy din bi wdn ndy vd thanh chin tao
thank mét chw vi kin va dwere die trong
_ mat o trwrdng d8u B vudng goc vii mat
" phéng cfia chu vi. Tinh cwdng 40 dong
/Qi - bl Hink 134, dién trong chu vi theo goc « B qua
bAg ditn trd tai cac chd tifp xBe I vd 2
3.99. Mot thanh kirn loai manh cd chidu dai /= 1209 mm
quay irong wr trwdng déu quanh mdt truc vudeg goc vii thanh
va & céch xa mdi trong bai diu thanh mét khodng /y = 250 mm
v&i vn 1B n o= 120 vong/phit. Vecto cdm Umg tr song song
véri truc gquay va ¢b 46 iom B= 1,00 mT. Tish hiéu dién thé
U sinh ra gifra hai ¢4u thanh.

3,100, Mt & kim loai eb lap cb bin kinh a= 250 mm
quay v&i vin 18c n = 1000 vong/phat. Tinh hifu difn the U

sinh ra gitra tAm va mép déa
a) khi khong cd tiv trwdng ;

b} khi ¢ t¥ trrdmg ddu vudng goc v dia véi cam dng
=100 mT.
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3.101. Mat dong Sién thing d&i v8 han cd cwdng 46 /1
Tai chc khodng chch a va b o6 43t song song voi nd hai s¢i ddy
trin ma mdt ddu cda chang dwoe ghn v didn w& R (hinh 135).
Mde thamh 3-4 trwgt vhi vin
Go v v twa trén hai diy. Hay

xdc dinh 5 ' ¥
H

a) cwong 46 va chifu doag & @8 — U
dién i irong chu vi 1-2-3-4 _ ¥
) lwe f cin thist 4& git cho 7 3
vin t8c cha thanh 34 kbong
déi va khodng cich x tr ddng
dign ! dén didm cofn ohédi dat
lire f 48 thanh chuyén ddng tinh tidn ;
o} cong st P tifn t8n trong sy dich ﬂnuyéﬁ thaoh, BS qua
diga wrlr cha cac ddy d@ng ciia thanh va dién tré tai céc tisp diém
Jvi 4
& 3402, Mat miBng dng cb khdi lwgng m (hmh 136) trwot
duwivl tac dung cla trong hye trén hal thanh d&ng 4t nghiéng
mdt goe o, viri phirong ndm ngang (tgu> k) khedng khong

High 133

~ giap xung quanh cac thanh ¢6 mét tr trwdmg d8u vii cm dng

wr B vubng gbe voi mit phing ma mitng d8ng bi dich chuyén.
(¢ phia wrén cac thanh ngwdi ta ghn mét dign tré R, Tink 4§ n
cia vin the v dirgc hinh thanh cda mifng ddng HE s8 ma sat
gifra mit miéng 48ng va cdc thank 14 &, khodng cich gilra cac
thanh 14 [ Bd qua difn tré clia chc thanh, cha midng d8ng va
cha chd tigp xic gifra midng ddng va

" cac thanh,

,‘*\)" R
J &
. Hinh 137,
10— 1667 iy 145

2 R
Pafa? Moo

B s | Lm‘?;




;ﬂ%@;gl (Bid Lo +) = W
- {‘ = g ir':: eHL 2 ) o =

3.103. C6 mdt oo e¢du chi khac véi oo clu duge khio sat
& bai tap trén (xem hinh 136) & chd 1a thay dién tré R & hai didu
cic thanh bing mét t diéa oo dién dung C. Ming d8ng dwoc
diit trén cAc thanh va dich chuyén. Xac dinh dic truag chuyén
déng cha mitng ddng v&i gib thidt dign ted cha cdc diy din
bing khing.

3.184. Mot thanh kim loai c6 khdi lwgng m c6 thé dao déng
quanh tryc O nhw mdt con lic (hink 137). Dgu dwdi cls thank
tigp xéc véi mt sgi diy 1-2, dwee ubn thinh mét vong cung o0
ban kinh b. Tam cba soi day ndy gin voi didm treo O qua mét
dién tr& R TAL c4 oo chu ndy dwoe dit trong mdt ol trrdng d8u
B vudng goc voi mit phing dao dong cda thanh. Xac dish tinh
chit cba chuyén déng dwoc thyc hién sau khi thanh léch mét
goc nhé ao va dich chuyén véi vén 8¢ ban du bing khong.
Khodng cach tr diém treo t&i tAm quén tinh C cba thanh bing « ;
mémen quan tinh cha thanh ddi véi trec di qua C bing /o B
qua sy ma sat va dién tr& cha thanb, clia diy din 1-2 va dién irdy
& cac chd tigp xdc.

3.165. C6 mdt con lic, chi khic véri con e dwye khio sat

& bai tdp trén (xem hink 137y & ché thay dién tr& R bing

dién c6 ditn dung C. Xéc dinh tinh chit cla chuysn ddng dwoc

quan sit, sau khi nguéi ta lam gch con lic mde goc ae VA cho

dich chuyén v&i van tdc ban diu bing khéng. Dién ird cha
vomg cung coi nhw bang khong.

3.106. Mot thanh oo khdi lrong m cb thé quay khong ma

sat quanh truc O va trwot (cling khong ma sat) trén mdt day din

: tron (hinh 138) c6 ban kinh b 6§t trong mit

© phiing thing dirng. TAt ci co cliu nay dwgc

dit trong mdt tiv eriedrng ddu B, vadng goc

_v&imat phing cha vong tron, Tryc va vong

i vl cac cwc cla mdt agudn dién,
Xac dinh :

a) quy ludt bitn déi cla dong dién di
gua thanh d& thanh quay véi van tic
goc khong dbi ; '

b) sudt dién dong & ciz ngudn dién
cin thiét 8 duy te dong dién theo yéu

Hinh 138. ciu.
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Dién trédr todn phin cla mach coi nhe khéng déi va biag R.
Bb qua 49 ty cdm cha mach.

3.187. Giira céc cpc cba mot nam chim dign 2 ddt mét
Bug ddy nhd sac cho truc clia Bng ddy va truc cla cic oy cia
nam cham tring ahau. Diga tich ti8 dign ngang chadng day 1
5= 3,00 mm?, 8 ving N = 60. N8I hai déu Ong diy v&i mbt
ditn k& xung kich vi quay 6ng diy mdt gbe 1807 thi ¢ mir
dién hrong g = 4,50 uC di qua dién k& Xac dinh cwéng db tir
trwérng H gitia cie cwe. Dién trdr chia dng day, dién k& va cbc day
ndild R= 400 & .

3A88. Trén mdt khung hinh try of dwdag kinh = 120 mm
cd quin mét lép N = 100 véng diy dia. Tt ch cubn day dai la
{= 60 mm, Xic dinh dé tw cAm L cla cudn diy. DS uy thim
trong 1ong cudn diy bing mt don vi.

Hiuwdng dfr. D6 tw chm cla cudn diy gulin mét 1op dwge
tinh theo cong thirc L = alg, trong 36 Lo Ja 46 tyr cdm cla mbt
saiendit « Iy twéngn, dwoc xic dinh nBu khdag ké d8n sy tidu
tam cia tie trwdmg trén cdc mit day, ¢ 1A mdt bé 5 dugr xéc dinh
gin ding bing hé thire

i
1+ 0,45 {4/

3.10%. MGt khung 4dv chir nhdt co chifu dai /= 100 m
i6n hon nhifu so véi chifu réng b= 100 mm {dwgc do gzifka
chc truc d6i dién cha khong) 1am bing mot diy dén o ban kinh
a = 1,00 mm. Tioh 49 tr cdm L cla khung. D3t 46 ti thim cha
méi tnedng bing mdt dom vi. BS qua trwrdmg & bén trong diy din.

3.888. Tinh d6 tw cAm L, cha diy din trong bai tip 3.40-
g voi mt dom vi chidu dai o 26, néu xem a << b. B6 qua

triedmg & bén trong cic vat din. D6 tir thim cla vae Hidu Bm

ddy din vi mdi trwdng xung gquanh bing mét dom vi

' 3,181, Mat diy cap ddng truc cb chu tzo gdm hai diy din dit
@8y tm va degr ngin cich bing mdt 1ép dign méi. Xac dinh
dién dung C, va d6 ar cAm L; cla mdt dom vi chifu dai cha day
cép, trong 46 bin kinh cla diy din bén trong 13 o= 1,50 mm
con ban kinh oia diy dia bén ngodi (co damg mdt Sng cd
thanh méng) & b= 54 mm. Chit dién mb 3 pdlictilen. Bidt
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cdng & t8n 58 cao (gidy cép déng tme dwoc ding & t3n 88 40y
dong dién chay & mit ngeai cba diy dia. .

3.113. BMHt Bng day ob 4§ tw cAm L = 250 mH va didu (=&
R = 0,300 ( dwoc ndi wiri mdt ngudn didn o didn the khong
dbi’ Héi - sau mét khodng thoi gian 1 bing bao nhiéy, cwong 46
dong dign trong Sng diy dat dwoe ¢

a) 507 gi4 i ou dinh ¢

b) 737 gi4 txi én dinh ?

3.113. Mt Ong dly o0 6 tw cam L = 2,00 LH va dién 116

Fo= 1,00 Qldw@"c 08 v&1 mdi ngudn dién mdt chife ob sie

dién dong € = 3,00 V (hinh 139). Mt

dign ted B = 2,000 dwoe méc song
. song v&i dng diy. Sau ki dong dién
trong &ng day da gis te dn dinh,
ngudn dién b cht biag mdt cai khéa.
Tiah nhiét lwong @ téa ra & dién
trd R sau kki ngit mach. Bé qua
didn trd cla ngudn dién va cic Jay
Hish 139. ndi. _

3.114. Mgt Sng ady voi <8 vong B N = 1000 dwoc quin
trén mét 131 sét o5 dang hinh xuydn o6 dirdng kinh d = 500 mm.
Ngwdi ta duc mét 16 ngang trong 181 ¢ tao thanh mét khe hév hep
khéng kbhi 6 b€ rfng b= 1,00 mm. Khi cwong 4¢ dong diga
trong cudn diy 13 i= 0,85 A thi cwdng dd cla trrdng trong
khe bér 1a H = 600 kAe/m. Xac dinh 46 tir thdm p cla sit trong
nhing dide kidn 46. Bd qua sy khudch tan che cic dwdng chm
wng to,

3115, Trén hish 140 md 14 mét dudng cong tir héa l8n
d3u tién cla sht aguyén chit k§ thujt thu droc biing thye nghidm,
Hay ding 48 thi ndy a¢ v& dwéng cong bidu didn sy phu thude
cha 4 vr thdm p theo cwdng 46 tr tnedmg H. Tinh gid t eye
dai 1, cha 4§ ¢ thim vd cwdng 45 H trong dmg véi u,, .

3.186. Xac dinh d6 hd cdm gifa mét 6ng day hinh xuyda va
mét ddy din thing dai o han di qua truc cla hinh xuyén. Hinh
xuyén cb it din hinh chiy nhit véi b€ rong 13 5. Bén kinh trong
cba hinh xuyén 14 o, ban kinh ngodi 3 5. 56 vong cla bng day
hinh xuyn 12 &. Hinh xuyén vi diy dfin dwec dit trong méi
tnrong ©6-d0 tir tham p, -
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3217, MOt 181 sht oo dang hink xuydn véd 6t dign 1 i
hinh vudng, Mot cudn diy o6 N = 100 vdng quin trén 15
sit 46. Ban kinh trong cha hinh xuyén B o = 200 miaw, ban kinh
ngodd 1 b= 250 mm. HAy s dyng hinh 140 6é xac dinh nang
lwgng W dwee dy i & trong 18i, irong trwdng hop o dong
difn i= 1,26 A 6i qua cudn ddy. Xéc diph mdt cich gin ding -
voi gid thiBt ring cwdng 46 cda trwdmg trén todn b tidt dign
ciha hinh xuy2n 1 d8ng nhic va bing gif tr A & 18m cla tiét disn,

&7
75 =
&'"‘ =
- Al
bF
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30
7

05

0 00 o5 800 H,Afy

Dudng cang i hap 16D d3k Hén cids sit nguyén chit ky thust

{finh 144),

3.118. Trén hinh xuyén & bai tdp trén, ngwdi ta quin mot
cudn diy phu o6 N, = 20 vong va ndi nd véi mét dién k3 xung
kich, Néu cho dong diée di qid cudn diy chinh cha hinh xuyEn,
thi dién tich ¢ @i qua di¢n k& bing bao nhidu ? Téng ditn tré
cta cudn ddy phu, dién k& vi chc dfy nbi B B~= 310 0.
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3.119. Mot vong bing st ob dwdng kinh trung binh 4=
~ 300 mm con dién tich cha tigt dién 3 §= 500 mm?, dwoc
quin mét cudn diy co N = 8§00 vong. Mgt dong dign co cwdmg
46 i= 3,00 A di qua cudn day. Trong vong sdt 6 mdt chd cwra
thing ngang ¢6 chifu rong b= 2,00 mm, BS qua sy kbhuich
thn cda dwomg sic B irong khe hé, theo hinh 140 hdy tim :

a) dd tir thAm p cha sét ;

) théng hegng & cha cam ng tir giriqua tiét dién ngang
cha vong ; ‘ .

¢) ning lwgng W, chira trong sit, ning logng W trong
khe hd khéng khi va ning lrong todn phin W cha tredmg .

d) d6 tw cAm L cha cudn ddy (hdy tinh L theo hai cach —
biu thi nd qua @ va qua W di so sinh cic két qud thu dwroc).

3.120. Tromg bing 3, néu Jn cic tea 46 cba cic didm cla
mot chu trink tir 08 cire dai 401 voi mdt chit sit b ndo do (che
toa d6 di che clia cac diém thude phiin cha chu tinh ndm & goc
phén or thir nhat va thir tw ; cling nhitng con 56 d6 nhung véi
dfu ngwoc lai 58 1a toa 46 cha céc didm thude phin cha chu trinh
nim & gbe phin tw thir hai va thtr ba). Ding cht sit tr ndy aé
$am 101 cha mot bog diy hinh xuyén véi ban kinh r= 200 mm
va dién tich tiét dién ngang 5= 300 mm?® Myt dong difn xoay
chitu o6 t8n s6 v= 50-Hz, chay irong cudn day qulin trén hinh
xuyBn vA ¢6 bién d6 1¢on dén mirc 1 chit sit tir dat dwoc sw bio

hoa tir khi dong dién owc dai. Tinb nhiét lrong O tda ra bir 160
sit trong khodng thoi gian ©= 1 phit.

Blng 2
BT BT
H,Afm | Nhinh Nhinh || # Afm | WNhanh Nhénh
dwdi oha trén cha dwdri cila trén cle
chu trinh cho trinh chu trinh chu trinh
0 —o; 0,23 500 0,92 1,15
100 0 0,46 600 1,10 L1
200 0,23 0,59 0 | L% 1,24
300 046 | 092 800 1,26 1.26
400 0,69 1,08
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Huwdéng dan. V& s0 d8 chu trinh tir uf wrén gily milimet.
Mén By tf 18: lem— 100 A/m va lom— 0,26 T,

CHUYEN DONG CUA CAC HAT MANG BIEN TRONG
CAC BIEN TRUGHNG YA TU TRUGNG

3.121. Tinh vin t8c v cla electron sau khi di qua the hidu
U bing :

a) 100V ;

b) 100 kV.

3.122. B8 vl trwdmg hep b) cha bai tip trén, hiy so sanh
cac gia trj ¢, va v, thu dwge theo cac cong thirc ob difn va twong
461 tinh. _ : :

3.123. Mot giot nhd mang ditn o6 khdi lwong m=
= 6,40. 107" kg ndm trong mot tu dién phing ddt ndm ngang
c6 khodng cach gifta cic bdn 13 d= 10,0 mm. Khi khéng cd
higu dién thé pgitka cac ot thi gict nhd roi vé&i van tée khong
déi v; = 0,078 mm/s. Sav khi 44t 1én ty dién mat hiéu dién thé
U=90,0V, thi giot chuydn déng d&u hwéng lén trén vén vin
t8c v, = 0,016 mm/s. Hiy xdc dinh dién tich e*ciia giot,.

3424, Mot eleciron bay trong mit dién trwdng ddu cb
cirdrng 46 E voi vin tBe ban ddu vy, tao voi hwibng cla trirdng
mét goc mhon e. Tinh gid tri nhd nhit v, cda vin tbe v cla
electron, khi né chuyén dfng trong trwémg va dd cong C cha
quy dao tai e ma v= v, .

- 3.125. Hay xac dinb Iyc f tic dung lén electron tai thoi
didm ma nd cit truc cha mot s6léndit dai dwdi mbt gbée vudng,
tai ditm & ngay sat didu cla sdléndit. Cudng dé dong dién trong
s0l8ndit 1d' 7= 2,00 A, <6 vong quin trén nrdt don vi chifa dai
14 n=130cm™!. Van tdc cda electron 14 v=3,0.10"m/s. DG
tir thAm p cla méi trrmg bing mot don vi.

3.126. Thoat diu hat o chuyén déng tw do voi vin te
v=10,350.10" m/s. Téi mdt Wic ndo d6 ngwdri ta gay ra mot tlr
trrérng déu véi cdm Ong tr B= 1,000 T wvudng gbc véri v tai
ving iin c¢én cha hat. Tim :

a) bin kinh r ciia quy dao cita hat @ ;

b} 40 lém va hwdmg clla mbmen tir p, cla hat o
c) tf 8B gitra mémen tir p,, cha hat ¢ v&éi mbémen cor M cha nd.
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Dién tich cla hat w13 ¢’ = 2e, khdi lwongla m = 6,65, 1077 kg.

"E’ ““““ “ 3.137. Mot eleciron chuyen dfug wong mdt il tirdng déu
c6 chm dng tir 14 B. Tai e 1= 0 vén the cha eleciron b gid tri
Yo, Vo ta0 v&i hwréng cla trudng mét ghe o Tim phwong irinh
quy dao clis electron dudi dang tham s&. (ly thdi gian ¢ v&i
tinh céch 13 tham s8) L3y gbc tos 40 1 didm ma electron di qua
Tic ban dan ; iruc z hwdng doc theo B ; truc x va y dwet bd ird
sa0 cho veclo ve ndm trong mit phing xz. Tinh tea 49 cha giao
didm clia quy dao va mit phing yz.

3428, Mot tir trrdyng déu cb chin Gng tr 8= 10,0 mT va
dwoc bwdng doc theo trye x, Mat chilim phén ky yéu ¢éc election
don nang lugng cb vin t6c v= 6,0.10°m/s, phong ra theo
phuong x tr mét diém O ndo 46 trong trwdng. Hiy xac dish
XhoAng cach / tir dibm O dén'mdt dibm F gin nhit ma tai 46
chc guy dao cha it ci céc electron giao niian (dim ma ta1 46
chium dwere b m).

3.129. MOt eleciron chuyén dong trong mdt tir tredng
42 thee mdt dwong xohn Sc o dudng kinh 4= 80 mm va
buréc 6c /= 200 mm. Xac dinh win tbc v cha electron. Cam

%ix‘ng cha tieomg 15 8= 5,0 mT.
4~ 3.130. C6 hai tredng dfo E vi B giao nhay (E <« c8). Ta
chon céc troc toa 96 sao cho tryc y hwémg theo vecto E, con trye
z theo vecty B. Ta 43t tai gbe toa dd mét hat c6 khoi hrong e
va dién tich ¢ va budng né ra véi vén tdc ban ddu bing khong.

Hsi hat s& chuyén dong nhw the nio ? Vin t6c v clia hat bidn dbi-

theo thivi gian theo guy gt nde ?

3.13%. Trong mdt dung cu gidng nhw dyng cu ma Themson
d8 ding d& xac dinh dién tich riéng cha electron (hinh 141),
mdt chum electron cb thé bi 1éch tromg phwong thing dimg

hode do mot dién trwdng ¢o phrrong thing dbng hodc do mdt '

wr tredng vudng géc véi dife tredmg 46, Ci hai trwdmg tac
dung trén mét 49 dai [/, = 50 mm. Khodng céch ¢ hé thing

l1am 1&ch g8 man huynb quang 1 /; = 175 mm. Chim electron.

dwoc gia 18c bing didn the U= 300 V, dit gitta katdt K vi andt
A. Trong mdt dién trivdrng Jam 18ch nio 46, v&i cia chim electron
dich chuydn trén man mot khodng b= 50 mm. Khi dwa mét
1r trwdng lam léch B= 370 yT vio, thi v&t cia chim electrop
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lai trér v& diém ban d3u. Hay xéc dinh dién tich riéng clia electron
{lr nhitng 4% kién 43 dwa ra.

3.132. Tromg khoi phd k& Bainbridge (hinh 142) khodng
cach gifta khe ra ca bo phan chon vén i8¢ va khe vao ctia bd
phén tich céc ion coa may do B /= 400 mm. Cim wng céa
3ty trwdmg 12 B = B = 50,0 mT. Khi bidn ¢&i nhip nhing crong

" 46 ditn trwomg cha bd phin chom, ngdi ta quan sat dweo

nhirng miii nhen cla déng ion trong b$ phin nhin {mg voi cac
gig tri Ey= 120V /om vd E;= 160 V/om. Hiy xac dinh cac’
khdi lwong aguyén 6 4., va A, clia cic ion twong lrag, v&i
gid thigt B chiing ciing dign tich. Hiy dodn nhén nhitng ion nay

(tire 13 hily chi ra ring chimg #ng vii nguyén 5 hoa hoo RAao).

3133. Dudng kinh trong cba cye 8 cda mdt cyclotron 12
d = 1000 mm. Cim #ng cda o trrdng 1§ B= 1,20T. Dién thé
tang B¢ 13 U= 100kV. Hay tinh:

a) ning lrong cye dai W md cac proton duye ting tdc
trong cyclotron ndy oo thé dat dwgre va van t8¢ v mA cc proton
thu dwoe & cubi qua trink ting tbc; _

b) khoAng théi gian T ma trong §¢ qui trinh ting t8c xay ra ;

c) gia trj gn ding cda quing dwdng s ma proton di dwec
trong khodng théi gian trén.

3.134. Gié ti] trung binh cha cim &ng t  (B) cla lr
trudrng giy b nam chim clia mot bétatron & bén trong quy
dao cha cac electron dwoc 1am bign ddi ghn nhw theo mdt quy
luft tuy2n tinh, ting tr khéng dén gid b B, = 200 mT trong
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khodng thei gian v = 1,00 ms, B4n kinh qu¥ dao cha cic electron
la = 300 mm. Hiy unh :

a) guing dwdng s ma electron 43 di qua tmng théri gian
nég dwoe iang tde to1 nang lwong W = 50 MeV ;

b) van thc v cha cac clcctron khi dwoe ting tde 161 nipg
lugng do.

CAC HIEN TUCGNG BIEM TU

3.135. Trong m{t thi nghiém twong te nbwr thi nghidm cda
Tolman vi Stewart, mét dng day c6 deéng kinh I3 d = 500 mm
cé N = 400 vong day ddng. Ong day dwoc nbi qua nhitng con
chay v&i mot dién k& xung kich c6 didém khong & gifra thang
“chia d§ (hinh 143). Bién trd toan phin cia

6ng day, dién k& va céc dady ndi ¢6 gid tri
R =500 Ong diay quay d€u theo chidn
mili tén v&i vin toc n= 100 vong/s 6L
bi ham 4t ngdt. Khi d6 mdt dién tich

k& léch sang bén trdi. Xac dinh diu va 48
I6m cha dign tich riéng cha cac phin b
mang dong dién trong ddng.

3.136. Cong thodt e ra khéi kim loai
ciia céc electron li bao nliéu, néu kim loai
& nhiét d6 T=2000K dwoc nfng Ién
AT=0,01K, thi dong dién bic hoa cha

Hinh 143 sy phat nhiét dién i tang lén 0,01 % 7

3.137. Mot ban ddng cd chifu dai /= 60 mm, chidu réng
b= 20,0 mm vd chifn ¥ay ¢ = 1,00 mm (hinh 144}, K& truydn
mdt dong dién c6 cudrng db

- : Néu khong ngit dong dién ma
' lai_giy mét tir tnredmg déu
vudng géc véi mat ban va ¢o
cam rng 8 = 100 mT thi gitra

Hinb 144.
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g=11,9nC di qua dién k& lam kim didn

_# 3 i= 10,0 A gitta hai dim ¥ va.
AV : 2 doc theo bén, thi ta quan sat
T’ri } 5 b thiy hiéu dién the Uy,=
" / © Pl™ =051 mV. bién dién the gita
Y. SR cac didm 3 va 4 bing khong.

cac didm 3 vA 4 co mét hidu dién the U = 0,055pY. Ding
nhiitng dif kign nay, hiy zac dinh d6i véi ddng, mat 46 cac electron
tr do » v& 4§ finh ddng ue cla chiing.

3.138. Cic dién cwe cda mdt dén hai cuc (didt) dwee nbi
viri mdt ngubn dién oo sie dién dong €= 100 Y. Catdt dwoc
fam bing vbofram, andt bing nikel, Héi: trén dirdng t&r catdt
den andt, electron thu dwoe mét ning hrong ¥ bing bao nhitn ?
Co thé bd qua vin 8¢ ban d8u cha electron khi birt khdi catét.

3.13%. Trén hinh 145 vE bibu difn sw phu thuéc cha din
dién sufit o cla silicium theo gia tri nghich ddo cla nhift 4o

ﬂ',s/m

m&

~
e -
e, 5 .
e R
Py
0 '
a5 1.0 ey
Hirb 145.

tuyét d8i T thu dwoe bing thye nghiém. Xac dinh b8 rjng cha
vang cim AW dbi vt silicium.,

3.140. Trong mét 3ng phong dién ¢6 mdt hdn hep hydro
va héli. Héi: ion cha ngwyén tt hydro phdi c¢d quing dwing
tr do trung bink A 13 bao nhiéu, dé khi va cham 6 ¢ thé kich
thich cdc nguyén tér héli hic ddn dirng yén ? Trwdng trong dng
coi nhw d8u, crdng 46 ola trwdng 1 E = 10,0 V/m. Bién thé
bac mot @8 kich thich cic nguyén tir héli 1a 9, = 214 V.

CAC DAC BONG VA SONG BIEN TU'

3.141. Mot mach kin c6 dang mot khung véi dige tich
$ == 60,0 cm? quay déu trong mdt ilr trwong d8u co cAm trng
B = 200 mT v&i van tde n = 20,0 vong trong mdi gidy. Truc
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quay v& phwong cha i tiwong vedng goe véi nhav. Hay xac
dinh gid i bidn 4 €, vA gid tr] hidu dung § cba sirc dién déng
trong mach.

3.142. w6t fhach didn xoay chidu gbm mdt Gién trd hoat
déng R = 8000, mdt cudn cdm L.= 1.2TH va mét didn dung
£ = 1,59 ¢ F dwoe mic ndi tiép véi nhau. Hai ddu mach dwoe
adi v mdt the hidu hifu dung U= 127V va co tén 56 50 Hz.
Tink ; . :

a) gia tri hitu dung cda cudiig dé dong din 7 trong mach |

by 49 16ch pha o gitra dong dién va the hedu .

©} cac gid iri hidu dung cba cac the hiéw Uy, U, vi U, gitra
hai #3u cha méi Yinh kién tromg mach ;

d) cdng suiit W 1da ra trong mach.

3.%43. M4t ¢he hidu xoay chifa cd gid tr hida dung iz
= 220 V va tin s& v = 50 Hz dwge A3t vao hai ddu mdt cudn

déy khong ¢6 18i ¢d hé o6 ty chm L == 31,8 mH va dién trd hoat

dong B = 10,06€0

a) Tink nhid E‘u"{mg { tda ra trong Ong diy trong mt gidy.

B) O st thay d5i ra saoc ngu mic ndi lidp v&i E‘mg day mft
tu difn of digén dung C = 31,9 uF?

3.144. Trén hai d8u mdt doan mach, dwoe vE irén hinh 146,
ngeedd ta d3t mot the hidu zoay chifu co gid tr hiu dung I
U= 220V v tin s8 v =50 Hz. Dién trd hoat d¢ng cha mach
W R=220, bkt 5 tw chm £ = 318 mH.
Dién dung clia mach dirge lra chon sao cho
s chi irén von kB mic song song véi cudn
cdm 13 cwe dai. Tinh sb chi U/; cla von k& va
$5 chl 7 cha ampe k8 trong nhitmg didu kién
trén. €5 thé bd qua didn trd todn phin cla 24

Hinh 147,

Hink 146,

[V p——

ampe k& vi dong dién & gua mach cba van kB

3.145. Trén cic didm A vh B cla so 46 vE tr8n hinh 147
agudi ta 4t mot thE hifu xoay chifu cb gid iri hifu dung U=
= 320 V. Dién dung cla mach B €= 1,00 pF, difn cdm L =
£.00 mH, dién tré R = 100 mO Hbi: gid tei cda tdn 58 o phai
hing bac nhidu &8 dong dign di qua sitx difn 1 1A cye tidu 7
Vi tdn ¢6 46, cic gié i hidu dyng /. f3 vA §; cha cwdng d6
ddmg difn di qua che tidt dién 1. 2 va 3 € bing bao nhiéun ?

3.846. M5t mach dao ddng clia mdt may thu thanh gdm
mét éng diy cd hé 6 ty cdm L = 1,00 mH v& mdt m dice bién
dbi ob didn dung ob thd thay déi dwoc trong khodng tir 5,7 dén
¢2 pF. Hdi - may thu tharh nay ¢b thé nhan dwoce cée bing séng
nao cha cac dai phat 7

3.847. Dién trd hoat ddng cla mdt mach dao cﬁong 1%

= 0,33 (3. Hdi: cong subt tidu thu ¥ clba mach 1 bao nhidy
dé duy tri dwoc trong né mdt dao ddng dign khong tit vod bida
d6 cha cuwdng 46 dong ditn 1 /.= 0 mA ?

3.148. Céac tham s8 cia mot mach dao ddéng cb cac gid trj
C= 1000, L=600pH, R=0500 Hbi: phii cung chp
cho mach mét cong sult W & bao nhiéu 6é duy tri dwos trong
nd mot dac dong ditn khong tdt véi bidn 4§ clig hidu didn the
trén tn dién 13 U7, = 100V ? }

3.149. Cac tham sb cla mdt mach dac déng o che gid ta

C =400 uF, L =0,100mH, R=1,00Q Héi: bé sb phim
chit O cba mach bing bao nhiéu 7 Neéu tinh hé s phém chit
cha mach theo cfng thire gin ding

/L
O=% E/"?:"“?

thi ta mic phdi mét sai 6 twong d6i 14 bao nhidu ?

© 3.180. HE s5 phdm cbit £ cla mdt mach dao d4ng ndo do
bing 10,0. Hay xac dinh xem tdn 5 cla dao ddng tw do © cha
mach va tin s6 dao ddng riéng W cha mach khac nhau bao
nhiu phdn trdm ? (Tinh (wo— @}/ @g).

3.181. Tan s6 dao &Ong riéng clia mdt ma.ch bing vo =
= 8,0 kHz: hé s6 phdm chit cha mach B O = 72. Ngudi ta
giy ra mdt dao dong tht ddn trong mach. Hiy tim quy ludt gidm
cha mang hromg dw triy W trong mach theo thdi gian . Héi:
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phin ning lwong ban d8u s cdn lai tromg mach san khodng
thod gian £ = 1,00 ms 13 bao nhiéu ?

3.152. Hbi: hé sb pham chit @ cha mdt mach phé; ia bao
phidu, dé tin & cong hudng cda dong dién khic tdn sb cong
hwdng ciia the hidu khong qua 17 7

3.153. Dién dung cha mach vE trén hinh 148, 1a C = 1,00 nF,
@5 tw chm L = 1,00 mH. D3t d6ng thoi Kn cic didm 4 va B
hai th# hidu xoay chifu ciing bién 40 nhwng khac tin 56: ifin
5 cha the hidu thir nhft tring véi tAn sb riéng ©o cta mach,
t3n s6 cha thg hifn the hai
on hon tin sﬁ rifng la 187
(0= 1,10 wgh

dong dién sinh ra trong mach
b&i o hai thé higu (1;/1) trong
cic trwdmg hofp ma

a} hé sb phim chit cla mach
fa Q= 100;

b) hé s6 phdm chit @ = 10

3.154. Mach dao dong &
trén hinh 142 of6 dién dung
C=1,00poF va hé sb ur cam
L= 1,00 mH. Méc ndi tifp véi
mach mét dign rd R = 10,00

Hish 148.  Hivh 149,

r3i 43t én mach cing moét Hic

" hai thé higu cb cung 48 1én B U, = U, = 10,0 V nhung khic
nhau vE tin sB. Tdn 8 cha thé hiéa thir nhit tring vixi tin sd
cong bwdmg @ cla mach, tin sB w cla the hidw thr bai iom
hon tdn s cdng hudng 10% (@ = 1,10 vs). Hay tinh 46 Ién
cha cic the hiéu U va U dwoc My ra & hai dfu dién trd B’
trong cac trwrdng hop ma :

a) hé 56 phdm chit cla mach 13 Q = 100;
b) hé s8 phim chit @ =

37155, Mot song dién tir phing dwoc lan truyén trong mét

mdi trwdmng ¢d &= 400 vi p= 1,00. Bién d¢ cla vecto dién

clia somg 13 E, = 200 V/m. Trén dwirng di cla song ngwoi ta
43t mot mit hap thu o6 dang mot ban cdu cb ban kinh » = 300 mm,
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Tinh t§ 6 bién d6 cida cic.

quay dinh v& phia séng 161 Hoi: sau khodng théi gian + = 1,00
phat mit ndy hip thy mdt nang weng W & bao nhiéu 7

3.156. Mgt song dién tir dwge bire xa bdi moét hedng cree
nguyén 16 vi dwoce truygn trong chan khéng. Bién.dd cla cwdng
d% dién trwéng trong midn song. trén moit ia vudng goc vl
true clla lwéng cwe va cich lwdng cwe maét khoang r = 1,00 m
3 E,,— 16.0 V/m. Tinh e6ng sult bic xa 7 cla hwdng cye (tire
[ nang hrgng ma ludng cye birc xa trong mdt don v thm gian
theo mei hwdng),




Phiz 4

QUANG HOC

TRAC QUANG VA QUANG HINH HOC

4.1. Dira vao dwong cong 49 nhay (hinh 150) hiy dm:

a) théng lwyng ning lwong tog voi mdt quang théng don
she 1 1,00 lm voi bwdw sdng §a 0,51 va 0,64 nm ;

b} guang théng tag v&i mot khodng bwodc song tir 0,38 d8n
0,63 um, néu théng hwong niing lweng trong tng A @, = 45mW

heon niva thong hrong ndy phin b dév theo moi bude song trong '

xhodng @6 (gia tbir ring trong vimg pho d4 cho, him 4§ nhay
phy thudc tuyén tinh theo bwée soug). :

4 . )
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g4p 4o 450 G655 - 0F8 465 01 4% .
A lm
High 150,

4.2. Mot ngubn didm ding hwdng phat mdt quang thong
@ = 10 Im v&i bwdc sdug A = 0,59 pm. Hiy tim gid tr cla bién
46 cwérng 46 ditn tewdng vé tir trwedng cta guang théng 46 &
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Yhodng cach r= 10 m tinh t&r ngudn. Dding dudng cong 46
nhay {xem hinh 153).

4.3. By tim 45 rof simg irung binb cta mét phiin mat clu
khng irong sult dwge chide sang, nfu chife vio doé:

2} mdt quang théng song song, piy tal didm téi vadng géc
mat 49 rot 1a Ey;

b) 4uh sang tr mdt pgudn didm ding hwéng dit cich tam
mit cdu mdt khoang { = 100 ¢m ; ban kinh qui ciu la r = 606 cm
va cwirng d6 sang /= 36cd. '

4.4. Chitng minh ring dé chdi sang cba mdt ngedn theo
mét phwong 43 cho [d By= E/Q, trong 46 £ 1 d& roi clia mét
dién tich d3t vudng goc v phwong 48 cho, £ 14 goe khsi mé
dién tich 44 nguwdd ta nhin mét phin clia ngubn birc xa.

4.5. Mot mat chifa sdng tudn theo dinh lwit Lambert. B3
chéi séng cta nd ta B, Hay tim :

ay guang théng dwoe bire xa bii mdt nguyén (8 AS cda mat

‘nay bén trong hinh ndn c6 {ruc vuéng gdc véinguyvén (6 da cho,

néu aira goc mér clia hinh aén bing & ;
by dd e;:héi ciia ngudn do.
" 4,6.  phia trén t4m cha mdt ban trén ¢ ban kink r=1.0m

'ngu-c‘ri ta treo modt ngon dén ¢ dang mét dia phang ndm ngang

co ditntich §= 100 cm?® Do chéichadend 8= 1,6 . 10%cd/m?
v khdéng phy thude vao phwong. Cin phdl treo dén cac hon
mit ban mst dd cac & 13 bac nhiéu @ d6 roi cha nhitng didm &
mép ban §a cyc dai ? B rol nay 13 bao nhiéu T

4.7. M6t ngudn didm dwoc treo & mét 46 cao A= 1.0m
trén tadm cla mft ban trdn ob bin kinh r = 1,0 m. Dwdng cong

. phin bd 4nh sang cha nguda 1a 7 (&) dhm bio mot db rol ddu

chw mol diém cha ban (7 13 cwrirng 46 séng, & 14 goe giika tia sdng
va dwdng thing déng). Hiy tim dang cta ham s& 7 (#) va guang

théng giri té1 badt, nén I(0) = ;= 100 cd.

4.8. Mot chim Hia sing thing dirng 1 mét dén chilu, chitu

‘sing tAm cla tz8p mot budng t5i troém ¢b ban kinh r = 2,0 m,

Khi ¢6 mdt vét sang b didn tich §= 100 cm® dwoc tao ra tréu
trin. DO roi sang cla v8t sang 13 E= 1000 Ix. Hé b phan xa
cha trin B p= 0,80, Hiy tim 45 roi séng lén nhidt cha twdng
dirgre piy ra bl anh sang phin xa tir tedn. Gid thir ring s phan
#a xty ra theo dinh ludt Lambert.
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4.9, Mt mii vém cd dang mot ban cdu dwec chifan sing
ddo va twa trén mdt mét pim ngang. Xac dinhk dd ol sing tai
tam clha mit ady, aly 46 chét shng cla mii vom bing B, va
khdng phu thudc vio phuwong.

4.30. Mot ngudn sang Lambert ¢6 dang mdt m3t phing v6
han. D6 chdi ca ngudn 13 B Hiy tim dd roi sdng cfha mdt dién
tich 43t song song v&i ngubde &i cho.

4.11. Trén bin cb treo mét ngudn sing 13 mdt dia phing
ndm ngang c6 ban kinh vy = 25 cm, khodng cich it ngudn dén
mat bam 14 # = 75 cm. 26 rod sdng clia ban dudd 13m cda ngudn
1A Eq = 70 Ix. Hay tim 46 trung cfia ngubn ndy, gid thir ring nd 1a
nguiin Lambert. -

4.12. Mot ngnda sang ¢o dang mét qud ciu sang d&u cd ban
kinh rp=6,0cm v cach sdn nhd mdt kholng A= 30m. B9
chéi cha ngudn 1 B = 2,0.10% cd/m? vi khdng phy thude vio
phirong. Hiy tim ¢4 rof sdng cha san nhd ngay & duédi ngubn
samg.

4.13%. Hiy md té dwéi dang vesto, dinh luat phén xa tia sing
ti mét gwong, qua ohirng vecto don vi e va ¢ cla tia 161 va phan
X2 vA vecto dom vi m cla phip fuyBn ngodi véi mit grong.

4.14. Chirng minh ring mdt tia sing sau khi phin xa Hn
hrot qua ba gwong phing vudng goc véi nhau s& bign i chifu
 chia nd, thanh chifu ngwec lai

4.15, V&i gid tri ndo clila goc t6i thi tia sdng phén xa trén
mad nwde s6 vudbng goc vdi tia khic xa ?

4.16. C6 hai mdi tnrdng trong sudt dwgc ngin cach bing
mdt mit phing. Cho iy 13 géc gidd han cda tia téi, com iy 18
gbc toi khi ma tia khic xa vudng géc voi tia pltdn xa (gid thiy

riing tia sing di tir mdi trwrdrng b chilt sufit iom how). Hiy tim

chift suft t¥ d6i cia nhirng moi trwémng nay ndu sindy g, /sin i ==
=n=1,28.

4.17. Mot tia sang ddp 1én motL bin mit song song bing
thiy tinh ¢6 b8 diy 4= 6,0 em. Goc toi i = 60°. Hay tim dd
dich chuyén ngang cia tia sing sau khi di qua bén nay.

4.18. MOt ngwdi dimg trén by mét bé nuwdc vA guan st
mot hon dd ndm & day. DO sau cla bé 1a 4. Hbi: khodng cich
‘o mit nuwdc 1o dnh cda hon di 13 bac nhifw, ndu tia sang i
mit tao voi dwdng vudag gdc véi mit nwde mdt goc i 7
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4.8%. Chitng minh ring ki khic xza trong lang kish véi
géc chiét quang & nhdé tia sdng b léch mdt goc o= (n— D&
khéng phu thude goc téi, méu goc tdi clng nhd.

4.20. MOt tiz sang di qua ling kinh <& goc chibt quang &
va chibt sudt #. Goi o 13 goc léch chia tia sang. Chirng minh ring
khi dudmng di cia tiz sing qua lng ldnh 13 46 xéEng thi:

a) goc o k& cwe tidu ;

b .t e

b}.nsm 3 = s

4.21. Mot lang kinh thby tinh cho goc léch cuc tien cha
iia sing bing goc chift quang cla lang kinh. Hiy dm gbe chit
., GUARE Ny,
ot 22. Tim céc givi han, trong do goc léch cha tia séng ¢o
f4hé bign dbi khi tia séng di qua mdt Iéng kink thily tinh cb goc
chift quang &= 60°.

4.2%. Mot ling kinh o6 ba mdt véi goe chi®t quang 13 60°

£acho géc léch cwe tiu trong khéng khi 1a 37° Héi : goc léch cuc

tiéu cha lang kinh dé trong nwée 13 bao nhiéu ?

4.Z4. M3t tia sdng chiva hai thanh phin don sic di qua mot
ang kinh ba mit véi goe chilt quang &= 60°. Hiy xac dinh
goe A pifra hai thanh phin cua tis sing & sau lang kinh, néu
chift sufdt 461 voi chiing 'bang 1,515 va 1,520 va ling kink dweoe
dat & vi trd cho poc léch cue tidu.

4.25. Tir nguyén ly Fermat hiy thiét lip cfc dinh lujt phin
xa va khic xa 4nh séng trén mft mat phing ngin cich gitra
hai mdi trwong.

%/ F

Hind 151.
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4.26. Hay & _
a) dwdmng di ¢va tia sing sau khi phdn xa trén gwong cin
iBm va 18i (hinh 151, {rong 46 F13 ity ditm, OO 1 quang truc);
b vi tri cfia gwong va tde didm cda nd 4B v&i cac trwdmg
hop v irén hinh 152, treng 46 P vi P’ 1 cac difm lién hop.

LY . ap
& - e A o'
w g

Hif:ﬁr 132,

4.27. ¥ac dinh tiéu cw cha mdt gwong clu m néu !

a) khodng cich gifra vt vi 4nh & /== 15 cm thi hé 55 phong
dgy ngang & B=— 20, -

b} vat & vi Ui nay hé s& phdmg dai ngang & §,=— 0,50
com & vi tri khdc cach vi tef trwde mbt k oé‘mg I3 1= 50cm
thi hé s5 phong dai ngang B B, =— 0,25f Qi ;' 4 % e ﬂ?&@f"

4.28. Mot ngudn didm o6 crdng d6 sang 1 Jo = 100 cd d;;!
cich dfnh cia mét gwong clu 16m mdt khodng 5= 20,0 cm.
Owong of ti8u oy B /= 25,0 cm . Xéc dinh cuwéng 4§ séng chia
chdm tia phan xa, néu hé s& phan xa cha gwong & p = 0,80,

4.29. Tir nguyén 1y Format hay thi€t 1ip cdng thirc khic
%a cla cac tia gin truc irén m$t mit cBu b bin kinh R ngin
cach hai mdi trrdmg b chi®t sudt 13 » va »”

4.38. Mot chim tia sang song song iy chan khong t&1 dip
ién mit gid1 hen clha mbt mdi trwdng 0O chi®l sulit » (hink 153).
Tim dang che mt say tirc la phwong
trink x(r}, trong d6 chium tia & hdi iy
tai diém ¥ céch dinh © mét khodng 1 f;
 Héi: ban kinh cpe dai cha tist dién d8

_. chiim tia cdn b thé duwoc hoi tu B bao
ihie ? ,

4.31. MOt ngubn diém dit cach mit
tewde cla mdt thin kinh thiy tieh <6
hat mat I8 d6i xGmg, mét khodng 13
20 cm. BE day cla thiy kinb bing 5 cm,
ban kinh cong céia cac mit 12 5 cm, Héi:

Il y
e Ff Ot

Hink 153,
164

4nh chia ngudn dwee tao née & cack mEt sau cha thiu kinh mét
khoang bao nhidy ?

4.32. M4t var dwoe 48t trwde mat 191 che mdt thiu kink
thiv tinh 161 — phéng c6 b8 day 1 o = 9,0 om. Anh clta vt ndy
hién trén m3t phing cla thiu kinh, mit ndy ding dm man anh.
Hac dinh :

ay hé 8 phong. dai ngang, nfu ban kinh cong cla mit 161
cia thiw kinh 1a B= 25¢em;

b) d6 roi cha dnh n db chéi cha vit 13 B= 7700 cd /m?, vA
Awgrng kinh cda 16 vao clia mit 16t thiu kinh 18 D= 5,0 mm.

'4.33. Tinbh 4% tm va tiéu o cla:

a) mét thiu kinh mdng bing thiy tinh dat irong mdt chit
fdng c6 chidt suit ng = 1,7, ndu 4§ tu cha nod trong khong khi la
‘@’0 = — 5_,@ dp .

b) mdt thin kinh mong bing thdy tinh (n=1,50) <o hai
mat 181 481 xirng, trong d6 mot mit tidp xic véi khdng khi,
con mat kia véi mréc, néu 4 ty cla thin kinh nay trong khéng
khi 13 ® = -+ 10 dp.

4.34. Xic dinh bipg céch v&:

a) dwong di cha tia sang & ra khéi cic thiu kinh héi
va phin ky (hinh 154, trong 46 00’ 1a quang truc, Fva £ la cac
tiéu didm trwde va sau);

~o—m o
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Flizd 154,
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Fink 195,




by vi 1ri cha mét thiu kioh mdag vA cic tidu dibm cha no,
nBu bift vi tri cha quang tryc 0 v vi tri cla cip didm Hén hop
PP (xem hinh 152); cac méi trirdng & hai bén thin kich dfp
gibog wnhan ;

¢) dwdng di cba tia 2 san céc thiu kinh méng héi ty va phan '

ki (hinh 155), néu bidt vi i cda thiv kinh va goang truc Q07
cha nd va dwomng di olia tie | ; cdc mbi tredng & hai bén thiu kinh
déu gidng nhau.

4.35. Mot thiu kinh méng héi m ¢d titu or f= 25 cm, cho
adt dnh cla vat tzén mén dnh 441 cich thiu kinh mdi khodng
J= 50 m ngwdi ta d&i man dnh lat gin thiu kinh mét khodng

= 18 cm. Cln phii dvi vat di bao nhiu dé Iai thu dwge mt
hub v5 trén mAn dnh ¥

4.36. Mot nguba sang @1 cach mét map Anh mdt khodng
{2 90 om. Mot thiu kinh méng Béi tw 44t pilra ngudn sng va
mdn anh, che mdt anh 15 ciz ngudn wng véi hai v trl. Xag dinh

tiéu cw cna thiu kioh nbu: _
 a) khodng cich gilra hai vi ¢ cda thiu kinh 8 Al= 30 cm ;

b cae kich thede ngang ¢ia dnh trog véri vi 15l nay cha thiu
kinh Iém gip M= 4,0 ¥n cac kich thwéc ngang Fng véd vi tri
kig ciia thiw kinh. _

4.37. Gitra mdt ¥4t va mot man inh b dinh, ngwdi ta &t
mét thiu kinh mdng hoi tu. Khi dich chuydn thiu kinh ngwéi a
thiy cb hai vi 11 cho 4nh 18 tréa man 4nh. Tim kich thwée ngang
cha vit nlu fmg véi vi i ndy oba thiu kinb kich thieée cia Ank
18 5" = 2,0 mm cdr frng vé&i v el Kia A7 = 4,5 mm,

4.38. Mt thiu kinh moéag héi tw oé khiu a8 & a8i
JA D f=1:35({D1 dwing kinh cla ihiu Idnh, /13 tidu cr cba
n6) chio dnh cla mot vat & kha xa trén kinh dnb, B9 chodi sang
-cha vat 1 B = 260 cd/m?. Sy mht mat dnb sing trong thiu kink
tdng cong B «= 0,10. Tim 46 sang cla inh.

4.3%9. D chéi sang clia m6t dnh thye phu thudc vao dwdmg
kinh D ota mét this kinh mdng nhwr the nie, néu AgEYi 13 quan
sat b :

ay irwe Ldp ;

b) trén mdt man anh trdng, khuyEch tan Anh sing theo dinh
lugt Lambert ?
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4.4%. Co hai thau kinh méng d6i xrng : m&t ¢ai héi ty vori
chidt sult #; = 1.70, mbt cil phin ky véi ng = 1,50 Cac mit
ciia hai thiu kish cé cing mde ban kinh cong B = 10 cm. Cac
thin kinh dwoc dan véi nhau va &3t trong nwée. Hbi: tidu o
cda hé & trong niréve 1 bac nhidu 7

# - A s
 4.41. Yac dinh tiéu oy cha mét grong cu 16m lam bang

mdt thiu kinh mdng bang thiy tinh ¢6 hal mat 61 d6i xirng vén
mot trong hal mit 46 dwroe ma bac. Ban kinh cong cla mat thia
kinh 14 R = 40 cm.

?f&c@.aaz. Trén hish 156 v8 mét hé dong true gdm ba thau kinh
‘méng. Hé dwoc dit trong khong khi. Xac dinh
tu cha mot chum tia song

LTS
o an A 50 cmp—spe— 5 0rm
song sau khi di qua hé 1o _ -
1

trai sang phéi ; 0

b} khoang cach tir E
thin kinh thlr nhit dén
mdt diém nim trén trge &
bén tréi hé sac cho didm
nay va anh cua nod & d4éi
xung voh nhas 46t vdr hé.

a) vi t cita diém ho

0Oy Mg 004

High 156,

4.43. Mot dog kinh Galiléo ¢6 40 phéng dai 10 n khi

hiréng 13 v8 cue, cf chifu dai 45 om. Xac dinh .

a) tiéu o cta vit kinh va thi kioh cha dng kinh ;

b) khodng cach cin dich chuyén thi kinh cha &ng kinh dé
nhin thiy 3 cac vat dgt cach mt khoéug 50 m,

4.44. Tim dd phong dai cha mét kmh thude loai kinh Kép]cr,
hwéng ra vo ewe, néu D 14 dwdng kinh cta Sng vét kinh cén d 13
dwdmg kinh cha 4nh cha 6ng ndy tao bdi thi kinh cda kinh.

4.45,  Khi di qua mdt 8ng kinh cwdng dd cla quang thong
ting gip n= 4,0.10° 1an. Tim kich thiwée goc clia mbt vat & xa,
néu khi quan st trong kinh nay kich thude goc cha anh cla

Vit B =200

‘,_,;--v

" 4.46, Mot kinh thudc loai kink Kepler co 4o phong dai
!" = 15, dwoc nhiing trong nwde sao cho nwde chifm hit ca bén
trong kinh. D& hé v&i cing kich thwée 8y van I kink vign vong
ngedd ta da thay vat kinh bing mét vat kinh khac. B¢ phong

[ :
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dai wha kinh trong pwde san 46 bdag bao ohiu 7 Chi% sulll ola
thity fioh I thi kinh & n= 1,30

4.47. b5 phéog dai T cha mft kinh cb dudng kink oba vat
Yinh & D= 4,0 cm phii biug bao nhiéu, 8¢ 49 roi sing cbe Aab
cha v&t tr3n véng mac 8 khéng nhd hon Kc khdng nhin bing
kinh 7 Dwing kinh cba 1§ com ngwol mit cof nhw bing
do = 3,0 tn, BS qua sw mAt mat anh sang trong kinh. -

4.48. Db tu cla vt kinh va thi kinh cfia mdt kioh hifs vi
ian hrot bing 160 va 20 dp. 88 phéng dai cba kinh hifn vi blng :
50, Hbi: b phong dai cha kinh hidn vi ady 12 bao nhiu, sdu
Khohng chch gifre vit kinh va thi kinh t3ing 1éa 2,0 om ?

4.49. Mt kinh hifn vi od khiu 46 B sin » = 0,12, trong
46 # 1 niva géc md cla hinh nén cdc tia sdug téi Sng vat kinh.
Gid thir dwérng kinh cha 16 con ngwoi mét W dy = 4,0 mm, réc
dinh 35 phong dgi cda kinh hidn vi khi:

Hisb 157.

a) dwéng kinh clia chdm tia sing di 1a khéi kinh higm vi-

blng Swdng kinh cda 18 con nguoi mit;

b) 4§ roi sing clia nh trén vBng mac o€ kbdng phu thude
vio sb phong dai (khdo sit trwdng hop khi chim tis sing &
qua b « kinh hifn vi — mét » dege gidi han bdi dng vit kish).

4.58. Tim vi itf c4c mat phing chink, cic tién diem va cic
didm ndt cia mdt thiv kinh méng bing thdy tinh o6 hai mat 18i
va (61 xieng, v&i bén kinh cong cfia cdc mit B R = 7,50 cm, néu
mét milt cha né dit srong khong khi cdn mit Tia irong nwdce.

4.51. Xao dinh bing cich v&, vi td cla cac titn ditm va

che mit phing chinh cha mot hé quang hoc ddang irye v trén

hink 157 :
a) mdt vir kink chup xa the & mft hé gdm hai thiu kioh
méng, mdt hdi tu vd mdt phdn ki o
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b} mét hé gfm hai thiu kinh méng héi  (fy = Lia,

_)E.z - 0,56) -

c) mét thiu kinh day W — Bm (d=4com, =15
b, = +50dp, ©,=— 0dp).

4.52. Mot he quang hoc dit trong khéng khi. Cho OO0 I
guang tryc cha be. Fvi F' I3 che tidu didm trode va sau, H va
I 13 cac mat phing chinh trwéc va san, P va P’ 1 che diem lign
hop. Xac dinh bing hinh v&: '

a) vi trf cia & va H' (hinh 158a);

b) vi tri cha diém 57 lién hop voi didm S (hink 1385) ;

¢) vi iri cta didm F, F' va H' (hinh 158¢, rong 46 v& dwdag
di clim tia sang trrde va san khi di qua bE).

. A~
fo ) p : HIM
§ ——rtremsimrrnmnne (37 [ : g 0 1; 0"
i
o sel o _J
i
Il & C

Hind 138,

4.53. Cho £ va F' 12 che tiéu dibm tmwdc va sau ctia mét
quang h&, H va A’ 1a cae diém chinh trwde vi sau cia he. Xac
dinh bing cach v& vi i} cda anh § cha diém § d8i véi nhitng vi
tri twong dbi saw day cla cic diém S, F, F', H, #".

) FSHE'F | &) HSFFH'; o) H'SFFH, ) FHSHFE

]r‘354 Mot vat kinh chup ¥2 gdm hai thiu kinh méng trong

35 thiu bnh trrdc B hol ty, san 13 phéa kY, cb cac 4 wy lEn
hrot 1 ®, = +16 dp va @, = — 10 dp. Xéc dinh:

a) tiéu oy va vi tri oha cic mit phing chink cBa hé nay, néu
khohng cich pitra cic thiu kink 18 d=4,0cm;

b) khodng cach o gitra cde thiu kinh khi ty 58 gilta tiéu oy /
chia hé véi khodng cach / gitka thiu kinh héi ty va tigw diém chinh
san 3 cue dal. TY 0 ndy bing bao nhiéu ?

4.55. Tinh vi tri ol cic mét phing chinh va cée tidn Gidm

cha mét.thau kinh thiy tinh diy 18i — 1om, néu ban kinh cong
ctz mat 18i ]a ;= 10,0cm, clla mat 6m 1a R,=350cm va
b8 day cha thia kich Ia 4= 3,0 om. -
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4.86. Mot quang hé diag truc ghm hai thiu kinh mong cb
tidn cir 12 £ va 5 va khoding cich gifra céc thin kinb bing 4. Ngiedri
ta thay the hé ndy bing mot thBu kinh mdng sao cho v mot
vi.trt bt ky cda vat gua thiu kiah ofing cho cing médt 36 phéng
dai ngang gidng nhy dbt v&i hé trén. Hbi - tife oy cda thiu kink
ndy vA v tri cbe thiw kinh d5i v&i bé tr8n pbdi nhe theé nao ?

<4.57. M6t he gdm mdt thiin kinh héi ty bing thby tinh
méng d8i xtng, véi ban kinh cong cha cdc mit 13 R = 38 om va
mit gwong ph&ng @8t vudng géc voi quang truc oia thiu kinh,
Khodag cich gitva thiu kinh vd gwong 13 /= 12 cm. B§ ty cla
%é nay fa bao-nhiy, néu khodng khéng gian gitta thiu kinh v
gwong chiva ddy nwde.

~4.858. V& do day ndo oty mét thiu kink day 161 — 1om %‘séng
thiby tink & :

a3 trd thanh Linh vifn vong néu ban kinh cong cda mit 161

clia thiu kinh lén hon bén kinh comg cfia mit Bm
AR = 15cem?

b) cb 45 tu bing— 1.0 dp, ndu bin kinh conz cia mdt 18
v 13 oda thin kinh Me lwet bing 108 vd 7,50m 7

4.59. Tim vi tri ot céc m3i phing chinh, tidu o va diu
cha 40 tu cha mot thiu kinh dfv 181 1Bm bing thiy tinh cb:

2) d6 ddy bing 4, cdn cic bar kink cong cla cic mit nhw
nhaw vi bing R

b) cac mat khic xa déng tAm ob cic ban kinh cong k R,
vA By (R, > Ry).

4.68. Mot ke kink vidn vong gdm hai qud cfiu thiy tinh cf

cic ban kinh R; = 5.0 om va Fy;= 1,0 cm. Tiah khodng cach

giftz cho tAm cha cdc qui cfn va b phong dai cha hé, néu qud

cBu 16m 12 vt kinh ? .
4.68. Hai thiu kinh ddy gibng hét nhau, ob hai mat 161 48i

xing, dwge dén véi nhao. BE day cla mdi thiu kinh 13 4 bing

ban kinh cong ofia cdc mif o néd, d = R ==3,0cm, Tim df tu
cda hé nay tromg khong khi,

4.62. Khi 4nh sing truydn trong mét mdi tredng ding
hwérng €6 chidt sulit » bifn 461 chim tir diém nay t&i diém khée,
b4n kinh cong p ctia mt tia zdng dwoe xéc dinh bing cdng thirc
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trong 44 dao ham dwgye thye hign theo phwong et dudrag phap
tuydn chinb cha tia. Hiy rat ra cong tire ndy, bidt réng trong
mdi tredng &6 dinh wat khic xa # sin / = const duge nghiém
ding. trong 46 i 1A géc gilra tia stng vd hiréng cla grad » lai
diém da cho.

4.63. Timn ban kinh cong clla mdt tia séng truyén theo
phu’emg nam ngang gin mat dﬁt tan 40 gradien cla chigt sult
clia khong khi xap =i bing 3. 10" % m™ % Vi gia tri ndo cia gradien
ndy tia sing dwoc truyn theo mét vong trom xung quanh Trég
Exsit, :

ST GIAG THOA ANH SANG

4.64. Chirng minh ring khi cong hai dao déng didu hoa thi
ning lrong cta dao déng tdng hep Ay trung binh theo third gian,
bing tdng ning hwing cla cic dao dong, ndu hai dio ddng:

2} ob enng phrong va khéng k8t hop, thém vao d6 moi gid
tri efa hidu pha cba ching d8u dng xe sudt:

b vudng goc véi nhau, ob cing tin s& va higu pha ity ¥,

4.6%, Tim bing 46 thi, bién dé clia dao ddmg tdng | hc}'p
ctia ba dao 40ng cing phrong sau day

£, = deoswi; &= 2usinwr; 53— i Saﬁesdwi + /3,

4.66. Mot dao ddng ndo do 1a &o.ng hop clia cie dao dong

khong k2t hop va cung phuong ¢6 dang sau :

t“;,(—acos[wf+(ic— 0, .
stong 46 & 13 sB thiy tw cha dao dfng (k =1, 2., N)& & hidu
pha gifra dao déng thir & vi thiv (k— 1} Tim bien as cﬁa dac
déng tdng hop.

4.67. Mot hé think 159 g8m hai ngudn didm k&t hoplval
dwrge ddt trong mft mdt phing P va dao déng theo phwong
vubng goc véi mat do. Khodng cich gilra hal ngudn bing d.
bwdc séng cla bire xa i A. Bigt ring dao déng cha
pgudn 2 chim pha ta ¢ (¢ <n) so v&i dao déng cda 3
ngudn i, tim ;

a) che gbc & ma trong 46 cac phwong dng véri
crong 46 bic xa 1a cpe dai: .

b} cac didu kién trong do cwong d¢ birc xa la
cwe dai theo hwéng & = n va cwe tidu theo hwing
ngwoe lai. ' C Hinb 159,
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&.6%. MOt hé bic us khoéng chuyén déng, gbm wét diy
iz may rung song song 43t irén mt duwdng thing, kholng cach
tir may ndy dén may kia 12 4, pha oda dao ddng cha chc may
rung bidn 4éi wuydn tinh doc theo diy. Tim se phy thudc theo
shéi gian cha hién pha Ae gift cie mdy rung canh nbaw, sao
cho cwe dai chinh oia bic xg ola b 58 « quét » trén khdp vimg,
v&i vin the g6 khéng déi w.

Hing 160,

4.69. Trong thi nghiém cha Lloyd (hinh 160), séng énh sang

164 trwe tiép tlr ngubo S (m§t khe hep) giao thoa véi séng phin

xa trén gweng M. K& qud 12 mét hé vén giao thon dwye 190 12
ién mén dnh E Khodng cich i mgudn 48n mén ioh
& 7= 100 cm. Urng véi mét vi tri ndo d6 cha ngudn, b3 ring clia
van gino thoa trén man foh 13 Ax = 0,25 mumn, cdn sap khi ngufn
dich ra xa mat gwong 1 Ak = 0,60 mm thi b8 rong cla van gidm &i

we=1,3 1on. Tim buéc song che dnh sing.

4,90, Haj song anh sang phiing, k8t hop ma géc gifra chc -

phwrong iruyén séng 18 o<, d2p gln phw vudng goc trén mbt
min dnh. Bién 4§ cda cic séng nhw nbau. Vit cac phwong trink
¢l hai séng va chng chiing lai, 181 chimg minh ring khodng cérh

ifta céc cpe dai lién Gi8p trén min & Ax = A/o, trong 46 A la,

buge séng.

4.7%. Trén hinh 181 v8 so 36 giao thoa voi hal gwrong Fresnel.
Géc gifra cac gwong 1A a= 12, khodng céch tir carh chung
cha cic gwoug ¥ khe hep S5 vA man anh E Mn
hrot bing r= 10.0cm vA b= 130 cm. Budc song ach sang
© A = 9,55 um. ¢ dinh :

a) b& rong cha chc van giao thoa trén man dnh va sB ce cyc
dai ¢d thé e6 :
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b) &4 dich chuyén cia 4nh giac thoa trén man anh khi dich
chuyén khe 13 3/ = 1,0 mm theo mdt cung trop cb bin kinh »
va thm 14 diém O, _

£) b2 réng cyc dai & ax ca khe sao cho trén man dnb cdn

. nhin thiy dwee db rd che van giao thoa ?

L=
B s

Hinh 161

4.72. Mot séng 4nh sang phing dap 18n hai gwong Fresnel
ma goc gitra chimg 14 o= 2,0". Xic dinh bréc song anh sing
néy bé rong cha vin giao thoa trén man la Ax= 0,355 mm .

4.73%. M6t thau kinh cb6 dwomng kiph 50cm va tifu ow
F= 250 cm dwge cua theo mot dwirng kinh thanh hai nda gidng
nhau £3i ngwdod ta By di mdt lop 6 b daya= 1,00 mm. Saw d&
dem tiep giap hai nira d6 véi nhau va trong mat phing tidu cla

"wdmg than kinh dwgc tao thanh ninr vay ngwdi ta dit mdt kbe

hep phdt ra &nh sang don shc ¢ biréc song A = 0.60 um. Sau
va cich ludng thiu kinh mét khodng b= 50 cm ngudi e dat

© mot man Arth. X4c dink:

a) b& rong cla van giao thoa irén man dnh va sb céc cwe
dai c6 thé ¢6 ; '

" b) be rong cye dai § ., cla khe sao cho trén man dnh con
ghin thiy dwec db 1B che van giao thoa.

4.74. Khodng cach tir ludng ling kinh Fresnel dén khe hep
vA man Anh l&n hrot bing a= 25cm vd b= 100 cm. Ludmg
tang kinh bing thity tinh c6 goc chibt quang & = 20'. Tinh budc
song anb sang néu bE rdng cia van giao thoa trén man anh &
Ax = 0,55 mm.

4.75. Mt song 4nh sing phing co X = 0,70 um dip vudng
ghc lén day coa mdt hedng lang kinh lam bing thiy
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figd (p = [,520% & géc chi® guang & = 50° Savu lwdng lAng
inh (hinh 162) c6 &t mét ban mat song song bing thiy tinh va
trong khodng khéng gian gifta ching
¢ chire diy benzen (' = 1.500% Tim
b& réng clia van gino thoa trén man dnh
E 43t ssu hE 46,

|
fL
>

e
W

NN
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ﬁgﬂ__ , 4.76. Mot song anh sing phing
=3 4 don sfc ddp vudng gbc B mdt man
chin sing o6 hai khe hep cach nkau
Hinh 162, mét khoang & = 2,5 mm. Mot hé van

giao thoa dwoc tao thanbh trén man
4nhh, 34¢ san man chin sang mdt khodng / = 100 cm. Cac van db
5% dich chuyén v& phiz ndo va mét khodng bing bao uhiéu néu
ngwrdi ta che mot bén thiy tink c6 b day = 10 ym vao mdt

trong hai Ihe. '

' 4.77. Trén hinh 163 cho so 45 cfia mét giao thoa k& ding
dé do chigt sust cla cac chit trong subt. O day S 13 mot khe hep
dwee chidu bing dnh sing don sfocd A =580 nm, | vi 2 ia
hai 8ng gibng nhau chira khong khi, mbi bng cb chifu
431 { = 10.0 cm, D 13 mén chiin sémg c& hai khe. Khi khéng ki
trong 8ng 1 dwgce ihay bing amdniac, thi 4nh giao thoa trén man
Arih E bi dich chuyén 18n trén N = 17 vin. Chidt sulit cda khong
khi la » = 1,000277. Xic dinh chi®t suit cla ambniac.

——  ——

Hink 163.

4.78. Mét séng dién tir d8p vudng gbc lén mat ngin cich
cla hai chiit dién mdi déng hwéng cb chi®t sult 13 ny va #,.
Dung dign kide d6i véi thinh phin tigp tuyén cda vecio F trén
mit agin cach va djnh uat bio todn ming lwomg, dé chu’ng minh
rdng trén mat ngan cach, vecty E: :
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2) clia séng truydn gua khong chiu mat sy bidn ¢bi Eot ngdt
v pha ;

b) clia séng phan xa.chin mt sy bifa 46 ddt agdt v& pha
i % ndu sy phin xa x4y ra (& mdi trirdng chit guang hon.

4.79. Mdt chilm tia sdng tring song song dip ép mot ban
méng (n = 1,33). Goc 1 iy = 52° V& B8 48y cfia bin 1 bao -
nhién thi 4nh sing phin xa s& bj nhuém miu ving mank nhi

(A = 0,00 pm) 7

4.80. Tim b2 ddy t3i thidu cla mét bhn mdng cb chidl suat
1,33, d¢ 4nh sing co bwdc song 0,64 pm bi phin xa manh nhit
con anh sdng cd burdc song 0,40 ym hoan todn khing b phin
xa. Géc clia tia sapg bing 30°.

4.81. D& pidm sy mit mat 4ah sing do phin xa tir mat
thity tinh, ngmln W lén mit ndy mdt lép mdong mt chit
¢ chift sulit ' = i’-@ trong d6 # 14 chi®t sulit cia thiy tinh..
Trong tredmng hop nay céc bién 46 dao déng sing phan xa tir
hai mat cha iép 4y s& nhwr nhav. Lép ndy ¢6 49 day bing bao
nhiéu, d& khi ning phén xa cda thiy tinh theo phwong phap
tuygn s& bing khéng d8i véi 4nh séng c6 biwrdc séng A7 '

4.82. Anh séng don sic khudch tén 6 A = 0,60 um dp
Bn mdt ban méng blng mdt chit cb chidt sulit # = 1,5 Xac
dinh b2 day cta bdn, néu khodng cich gdc gitra cdc cuc dai
k# tifp nhau, dwoc guan st trong 4nh sing phan xa dudi cac
géc tao voi phip tuydn gie bing i = 45° la &i = 3,0°.

4.83. Anh sang don sic di qua mét 18 & man £ (hinh 164)
va phin xa trén mdt bén mit song song moéng L bing thiy tinh,
tao trén man mdt hé vin giao thoa cing dd nghidng. BE day
cla ban 1a 4 khodng cich gifra
ban va man 13 /, ban kinh cla o .
van toi the fva & la », va r.

Gid thir ting r, .« < 1. tim bu'o'c :
séng anh séng. T

4.84. MOt song anh sdng
phing, dom sic cé bwdc séngh
d4p 18n mit mét ném thuy tinh,
#6c gifra hai mét ném 13 o<1,
Mag phﬁng 1o vudng goc voi

Hink 164,
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canh clla ném, goe t6i b i Tim khodng cach gitra cac vin giao
thoa cyc dai ndm k& tiép nhau trén m4t man hnk git vudng gde
viri anh séng phan xa.

4.85. Aph sing c6 bwéc sbng % = 0,55 pm d4p vudng o
lén mit mét ném thiy tinh Ngrdi ta quan sit dwge trong anh
séng phin xa, mdt hé cdc van giao thoa. khodng cadh gilta cac
vin cue dai k& 1i®p nhau & Ax = 0,21 mm. Tim:

a) gc gilva hai mdt ném ;

b) d6 dom séc oha 4nh sing (AX/R), néy nhitag van giac’

thoa bi bign mit & khodng cich I~ 1,5 cm ké o dinh cla ném.

4.86. M6t thiu kinh phing 18i bing thiy tnh b mat 161
titp xihe v&i mot bhn thiy tinh. Ban kinh cong cita it 181 cha
thaw kinh 13 K, bwdc sdng ank séapg A, Tinh bé rdng Ar clia
vén tron Mewton theo bin kink r, trong vimg ma Ar v

4.87. Mot thiu Xinh théy tinh phdng 6 véi ban kinh
cong R = 40 cro ¢ mat 18i tidp xhc véi mét ban thty tinh. Nhw
viy v&i émh séng phin xg thi ban kinh clia mot van i ndo db
I3 r = 2.5 mm. Vira guan sit vAn ndy ngwdi ta via nhe nliang
ko xa thiu kinh ra khéi bin thilly tink mt khodng Ak = 5,0 pm.
Ban kinh ciia vin ndy s# ird thinh thE nde ?

4.88. r dinh mat ciw cda mét thau kinh thiy linh phing
181 ¢6 mot phin phiing duree mai nhin v&i bdn kinh ro = 3,0 mun.
Thau kinh tiép xGic véi mdt bin thiy tinh bing phin phing nay.
Ban kinh cong chia mit 16i cha thiu kinh [ R = 150 em. Tinh
ban kinh ciia van sang thir sdu khi quan sat trong ank séng phin
xa ¢ bwde séng A = 5655 am. :

4.89. Bt thiu kinb thdy tinh phing 181 v&i bin kinh cong
chia mit cdu B R = 12,5 cm dwoc dp vio mil ban thiy tinh.
Dwéng kinh cha vén tdi Newton thir mudi vd thi mrdi Bm
trong 4nh sing phin xa 13 d; = 1,80 mm vd dy= 1,50 mm.
Hac dinh bwrdc sdng dnh séng.

4.90. Haj thiu kinh mdng phing 13i bing thdy tinh cb cic
mit ciu tidp xic v shau. Tim 46 cis hé d6, néu voi dnh

séng phan xz ob A = 0,60 pm, dwong kink cla vén trom sing

thir nim 1 d =150 mm. o

4.91. Hai than kinh mdng cb dang d8i ximg bing thiy
tinh tiép xc v&i nhan — mt cét ch hai mat 16, chi kia cb hai
it 18m — tao thanh mdt b c6 4oty § = 9,50 dp. Ngwot €3

i76

quan g4t vam tron Newton véi 4nh siag ¢ A = 0,61 pm phin
xa tir hé ndy. Xic dinh :

a) ban kinh cla vAn trén Bi thir mudi;

b ban kish clia van nay s& bin ddi ra sao, néu khdng gian
gifra chc thiu kinh chira ddy muwdc ? '

4.93. M3t cdu cha mdt thiu kivh phing 181 tidp xbc voi
mét Ban thiy tinh. Khong gian gira thiu kinh va bin chira
&4y sulfua cacbon. Chigt sult cha thiu kinh, cha sulfua cacbon
v cha ban Ym lwot bing ny, = 1,5, ny= 1,63 va ny= 1,76,
Ban kinh cong cha mit cfu cla thiu kivh 14 R= 100 cm. Xac
dinh bén kinh cla van tron Newton t3i shir nam, v&i énh sing
phin xa cd A = 0,5 pm. :

4.93. Trong mét giao thoa kE hai tia, ngroi ta dung vach
vang cha thity ngin cin tgo ti hai thanh phia v&i cdc buwde
séng Ay = 576,97 am vi Ap= 579,03 nm. V&i bic giao thoa
ahé nhit 1a bao nhiu thi 86 nét cba dnh giao thoa € t8i nbit ?

4.94. Trong giac thoa k& Michelson nguwdi ta ding vach
vang cla natri ciu tgo tir hai thanb phin v cac bude sdng
Ap= 589,0 nm v A, = 589,6nm. Khi dich chuvén tinh tién
mét trong chc gwong, thi dnh giao thoa an hién mdt céch
tuin hoan (¢ai sao 7). Tim d6 dich chuyén gwong gika bhai lin
m4t dunh giao thoa lién tifp nhau.

4.95. Chifn séing mdt miu Fabri-Perot bing &nh sang dom
shic khusch tdn co bwdc sdbng A thi dnh  giao thoa 14 mdt bé
vong tron d6ng idm (hinh 165) sinh ra & mjt phing tiéu cha
thiu kinh. BE diy cla méu bing 4. Xac dinh theo bic giao thoa :

\KE‘L\F—HH!_&
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 Hizh 165.
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a) vi 1rf chha cée vong trdn ;

b) bé rdng goe cla céc van giao thoa.

4.96. Tim, 481 v&i mdét miu Fabri-Perot, ¢o be day 13
d=25em:

a) bac giao thoa cyc dai cla dnh sing c6 bude song
A =05 um ;

b) viing tin sic A tirc 13 kholng phéd clia cac blrcrc song
sao cho & Hn cin A = 0,50 pm ngwdi ta khong con quan sit
thiy sy chéng chit voi cic bic giao thoa khac.

SU NHIEU X4 ANH SANG

4.97. Mot song 4nh sing phing dip vudng goéc 1én méi
bhn rad c6 mot 3 tron, 13 ndy 1a N &6 Fresnel diu tién d6i
wéri mdt dlem P trén man Anh 43t cach bin mét khodng b. Bude
song dnh séng bing A. Tim cwdng d6 sang fp & trwde bin, néu
bigt su phan bb cwdng 49 sang trén man énh 1a I{r), trong db r
14 khodng cich dén diém P.

4.98. Mot ngubn sing didm véi A = 0,5 pm it trwde va
cach mot rman chin séng cd mdt 15 tron vivi ban kinh r= 1,0 mm,
mét khodng ¢ = 1,0 m. Timkhodngcich b tir man & dném quan
sat md doi véi dlém d6 5B déi Fresnel trong 18 B m = 3.

4.98, Giita mét ngudn sing diém va man anb ngwoi ta dit
mét man chin sing c6 mét 18 tron ob ban kinh r c6 the thay abi
trong qué trinh thi nghigm. Cic khodng céch tiy man chin sang
té1 ngubn va man suh bing a = 100 cm vi § = 125cm. Xde
dinh buéc séng anh sang, ngu cyc dai sing & tm chia anh nhifu
xa trén man anh co ry = 1,00 mm va cuc dai k& tip ¢6 13 =
= 1,29 mm,

4.100. Mot séng anh sang phing don sic c6 cwdng @0 Io
dap vadng géc én mét man md ¢ mot' 18 tron. Cu’o*ng di sang
7 tai mot didm & san man §3 ra sao, nlu dBi o diém 46 13:

2) bing doi Fresnel thiv ohit ; bing nia trong cba ddi thir
nbit ;

" b) bing d6i Fresnel thiy nhit nhwng bi che mit mdt nira
(theo dwdmg kinh) 7

4.1¢1. Mot séng 4nh sing phlng dom sko cb cwdng 48

o dép vndng goc 1én mot diz mo. Ddi voi mbt didm quan sit
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P, thi dia che mit 461 Fresnel thir ohit. Cudng 46 sang [ tai
Aiém P & ra saoc, sau khi ngudi ta By & khdi dia
a) mot nira dia (theo dirivng kmh}

) mot nilra cba nira ngoai cia doi Fresne} thir nbde (theo
dwdmng kinh)

4.102. M3t séng 4nh sang phing don sic cb cwomg 86 I,
ddp vudng goc 1én mit cha cic man mdr nhwr vE trén hlnh 166,
Tim ciwrdng 46 sang 7 tai ditm P

!

7

g

Hind 166,

a) dit & sau dinh cla goc cha cac man 1-—3 va & sau mép
chia pira mit phing 4 ;

b) sao cho mép trén cla cAc man 5 —8 tring véi bo cla
ddi Fresnel thie nhiit trng v&i didm P

Khai quat héa cac k8t gud thu dwge d8i véicdc min | —4
bing mét cing thirc ; cling 1am twong v dbi v6i cic man 5 —8.

4.803. Mot song dnh sang phéng ¢6 & = 0,60 pm dip vudng
goc lén mit bin thdy tinh db [om. Mat sau bin o6 khoét mét
héc tron (hinh 167). D81 véi didm quan sat P hdc 13 mdt doi
rrdi Fresnel din tién, Tim 46 sau 4 cla
héc khi cwomng d6 sing tai didm P i a) bl
cuc dai; b) cwe tidu;c) bing cwdng 46 ¥ # L # 7
cla 4nh sdng téi. } i’ i

4.104. Mot somg anh sang phing cb t
budre séng A va cwdmng 46 fy dip vubng I
gée 18n mot ban thity tink Ion. Dbi didn
¥&i bin 14 mdt man dnb m& cd mdt 15
trom bing don Fresnel thir nhit 481 voi mét
diém quan sat £. Tai tam ca 10 co khoét

- High 107,

C12e
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mit hic trdn bing nira d6i Fresnel. D§ sdu h cla blc ndy la
bao nhity &b cwdng 46 shng tai dibm P la cye dai 7 Codag 4§
nay bing bao ohiéw?

4.105. Mot song 4nh sdng phing ¢b & = 0,5Tum &ip vudag
géc 18 miat mét dis thity tink (2 = 1,60). Dia che mit mdi niva
451 Fresnel 68 véi mat didm quan sét P. B2 didy nhd ablt cia
&in I bao ahitu 4 coedng 45 sing tai dibm P, 13 cye dai 7 B2
¢ d%n sy giao thoa cba énh sing ki di qua dia.

4.166. Trén Jwong truyén cha mét sdng 4nb sing phing ¢b
A= 0,54 pm ngwdd ta dfit mdt thiu kinh hoi 1y mong oo tién
oy f= 50 cm. Ngay sau {h¥u kinh I3 mdt man chiin sing ob mdt
15 trom va chich man chiin sing mdt khodng b= 75 om 13 mt
win dnh. Bén kinh cha 1§ bing bao chitu & thm cda doh nhifu
xs trén man doh b &) dei sing cve dai?

4.107. Mot sdug dnb sing phiog dom séc dip vudng goc

len mét 18 tran, Ngedi ta dit mét man 4nh céch 18 mdt khodng

b= 90m vi guan sit dnh nbifu xa izén man. Ngudi ta gdm
dirdmg kinh ¢z ¥ n= 3,0 Hn. Tim Yhodng cich méi & cda
phii dit man snh, 88 thu dwge trén 46 mét dnh nhifn xg gidog
alny Anh teén, ahung shd hom n Hon.

4.108. Gifra mdt ngubn siug o6 A = 0.55 um vi kinh 4uh,
ngwdi ta dit mdt qud clu Khong trong sudt o dwomg kinh
D= 40 mm. Khodng céch gifra ngubo v qui cllu A a = 12 m,
cén gitte qud ciu va kink dnh 13 b= 18m Tim:

a) kich thwée y cla dmh trén kinb snh, nEe kich thwde

ngang cda ngnda [ y = 6,0 mm. _
b) 44 cao nhd nhit cla cic chd nhém phii mit chch hdn
lsan trén mit qud cfu sao cho qué cdu cling s& che 4nh sang.
Chii y: phép tinh vii thi nghiém ching i ring difu ndy xdy
fa khi d6 cao cha ch8 ahim bing bé ring cla déi Fresnel di qua
mép cha man khong trong sudt.

4.109. Mat ngudn sing didm don sc dit trrdc mét cich
tir A&i mdt khodng a = 1.5 m. Anh cia ngudn diwge tao ra tal
mét noi chch cach vk mét khodng b=10m. Tim tiéw cy cia
cich i déi.

4.110. M4t song 4nh sing phing ¢d A = 0,60 ym va cudng
48 sang o G3p vudng goc 1én mot bin thily tinh 1&n o6 mét
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cht v& trén hink 168. B$ cao b clia chd
nhé ra bing bac nhitn dé cwing 4§
sang tai mat didm @it dudi bia & i ¥ 4 ¥
a) cye tidn ; T AT
by nhéd hom 7y hai 18n (bd qua sy mit ]
mat anh sang do phan xa). !
4,118, M5t somg anh sang phiag !
don shc dip vudng gbc 18n mbt nba
mit phing khdng trong subt. Cach nd
mdt khodng p=100 ¢ 1A mdt man Anh
Dya vac dirdmg xoln 8¢ Cornu hinh 169), tim:
a) ty 5B cwdng 4O cha cue dai thir ohit va cpe tidn k& 1tp
v nd
b) birdc -song 4nh séng, ndu khodng cach gitra hai oyc dai
chigh 13 Ax = 0,63 mm.

Hinh 168,

4,112, M4t séng Anb shng phing ¢o & = 0,60 pm dip vudng
g6c 1én mdt ddi dai khong trong sudt ¢6 bE rong 4 = 0,70 mm.
M4t man dnh dit san né mot khodng & = 100 om. Dya vao hinh
169, tim t} 6 cwdng 35 séng & tAm 4nh nhidn xa va céc mép
béng t5i hinh hoce. .

4.113. Mat song Anh sing phiing, don sic dip vudng goc
j8n mot khe chi¥ nhit d3i. M6ét man Aoh 3t sau khe mét khobag
b= 60 cm. Dy tién didu chinh bd rong cla khe sao cho & tdm
clia 4nh nhifu xa trén man Anh ngwdi ta quan sat thly mdt cyc
tidu & nhit. Sau 36 mdé 1ong thém khe mdt khodng Ak = 08,70 mm,
ngwdi ta dwge 1ai tdm cla dnb mdt cye tidu kE tigp. Tim buwbc
sdng anh sang. ' ‘

4.514. Mot song dnh sang phing co A = 0,65 um dip vudng
goe 1n mot bin thiy tinh 1&n ma & mat sau ngwdi ta vach mét
khe chir nhit dai cé b€ rdag d = 0,60 mm. Dwa vao hinh 169,
tim &6 san cla khe @& tai tAm cha hinh nhi¥n xa trén man inh
A3t cach bdn 1& b= 77 cm cb mét cyc dai sing. _

4.115. Mot sdbng dnh sang phing c6 ) = 0,65 um dip vudng
gbc 18n m6t bn thiy tinh 16n md & mat sau o6 mdt ¢hd ohd ra
vi mdl ddi nhd khong trong sudt ¢d b€ rémg 4= 0,30 mm
{hinh 170), Cach bdn mdt khodag » = 110 cm 13 mdt man dnh.
Chida cao s cha chd nhd ra dwwge chon sao cho cwdng 36 sing
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tai Gidm 2 trén man I3 cwong 46 16m nhit 06 thé b duor. Dya
vao hinh 169, tim ) 58 cwdng d6 & cic diem 1 va 2.

S

Hink 169, Bwang xoin be Cornu Cic cou 16 trin dwing. xodn dc nay ld ode

gid 7 cha tham 30 v DU voi 1ing phdag v=x Y2/b% tromg dé x vd b id cdc

kbodng cdeh ddc brwng vi tri cha nguyén 15 467 AS cha mdi s0sg 43 vdi wmit didm
guan st Py nhu di oF & gic bén trar phia trtn cha biab o¥5 A i b ire simg.

2 B B ,
?' s 70" . ﬁh 4 ﬁi 4.116. Mét séng 4nh séng phing don
e i £ shc cb cwomg 46 I, d3p vudng gdc lén
d_hi mdt man khéng trong sudt, trén 46 ob
[
|
|
r
I

h-3

khoét mdt khe dai ma mét bé c6 mot chd
xé hinh ban nguyét ¢hinh 171). Mép cla
7 z chb x& tring v&i gidd han cba déd Fresnel
D %% thir nhit di voi mét didm quan sat P. B8
rong clia khe bing 0,90 ban kinh cta chd

High 170. xé. Tim cwdng 45 sang tai diém P. '

b

TR
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4.117. Mot song 4nh sang phing don sic dap vudng ghe
1en mdt man khdng trong subt o mft khe dii ¢ dang v& trén
hinh 172, Tim &) s6 cudng d6 sang tai cic diém 1, 2 va 3 dat sau

B T

—

. z Jo
iz

Hish 171 Hind 172,

vi cach man ciing mdt khodng, ndu 68 v&i didm 3 mép uén
cua khe trung voi gidl hap cla do1 Fresoel thir nhit.

4.118. Mot song anh sing phing domn sic ddp +udng gbc
I1&n mdt man khong trong sudt cb6 dang mbt dai dai véi mot 18
tron & gitta. Vi diém quan sai P 18 13 mét niea 46 Fresned,
dwéng kinh cha 185 nhd hon be réng clia ddi n = 1,07 14n. Dya
vac hinh 162, tim cudng 46 sang tai diem P, nfu cwong 4o
cla anh sang i1 bing fo. ' '

4.919. Anh - sang ¢b bwdc song A dip vudng goc 18n mot
khe chir nhét ddi e6 bé rdng 1d 5. Tim sy phin bB theo goc cha
ciromg 46 sing trong sy nhidn xa Fraunhefer va vi tri gbc cia
cac cyre néu.

4.120. Dung k&t qui thu dwgce trong bai tip trén, tim cic
digu kién x4c dinh vi tri géc clia cac cye dai bic mdt, bic hai
va bic ba. o '

4.121. Anb sing c6 biréc sdog A = 0,50 um dip Ién mét
khe cé bE rong b = 10 pm dwéi gbc & ="30° so véi phap tuydn
ciia khe. Tim vi tri goc clia cac cye tidu thir nhiit ndm & haj bén
cype dai Fraunhofer gifra.

4.122. Mét song 4nh sing phing vdi A= 0,60 ym dap
vudng goe 16n mat mot ném thily tinh ¢6 goe chidt guang & = 15°
Trén mit sau khong trong subt ¢ mdt khe oo chidu rong b ==
= 10um song song v&i canh ném., Tim :

a) gbc @, gitta phuong cha cwe dai Fraunhofer bic khong
vié phrong cla 4nh sing i&i;

b) do 1éng géc clia cwe dai Fraunhofer bic khong .
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£.323. MOt 4nh sing don shc dip ién mot cach t& phin xa
et chu ky d = 1,0 mm duwdd mdt gde wwot &, = 1,0° Cye dai
Fraunhofer bic hai dwovc tao thanh duvdi mét goc owot 2=30°
Tima bwée séng cha anh sdng,

4.124. V& phic Anh nhifn xa sinh ra trong hifn twong
nhifu xa Fraunhofer béi mot cach ¥ g8m ba khe gi®ng nhax
néu 1 58 gitka chu kv clia céch tir v&i b& rdng cla kbe bing
a} hai ; b} ba,

4.125. Khi anh sing d8p vudng gbc 18n mdt cich 1y nhifu
xa, gbc nhifu xa bic hai bing &, = 45° d8i véi bwde séng
Ay = 0,65 pm. Tim géc nhidu x3 bic ba 48 voi brdc soéng
Ay = 0,50 g,

4.126. Anh séng b burde song 535 nm dip vudng gbc Bn
mdt chch tf nhidu xa, Tim chu ky cha cach tlr, ndu mdt trong
‘nhitng cwre dai Fraunhofer ong voi goc nhifu xag 35° v bic
cao nhit olia quang phd bing nAm.

4.827. Xac dinb bwor song cia anh sang don sbe dip vudng
géc ¥én mét cach tfy nhifu x5 ob chu kV 4= 2.2 um, n¥u goc
gilta phuong cla cac cuc dai Fraunhofer bac nhit va bic ha
aAd= 15"

4,128. Anh sing c6 bwdc song 530 nm dap lén mét cach
tir nhifn xa truyén qua cd chu ky 1 1,50 pm. Tim géc tao bdi
phép tuyen cha cach tf vi ewe dai Fraunhofer o6 bic cao nhit,
néu ach sang d4p ¥én cach tdr:

ap vuﬁng géc

b} tao voi dirdng phap tuvBn mdt gdéc 60°

4.129. Anh sing c6 budc song A = 0,60 gm'l dip vudng géc

1én mdt cach tl nhidu xa, ké trén mEt phing cha mdt thiu kinh
thity tink hinh tru phéng I8i cé bén kinh cong R = 20cm. Chu
kv cach tir 2 d = 6,0 um. Tim khodng cich gida cic cuc dai
chinh bic nhit dwge shp x8p &8i xing trong mit phing tidy
cla thdn kinh ndy.

4.13%. Mét séng anh sang phing ¢6 & = 0,50 pm dap wdng
géc 18n mit m&t ndm thity tinh cd goc chi®t quang & = 30°.
- Frén mit &8 dign cla ném cH ké mot cach 1 truvén qua v
chu ky 4= 2,00 pm vA céc vach song somg véi canh cha ném.
Tim chc goe gifta phwong cda 4nb sing 161 va céc phirong din

tér chc cwe Gai chinh Fraushofer bdc khdng vi bic mdt. Bic -

134

1&p nhiat oha guang  phd bing bao nhigu ? WO s& dwoe quan sat
dwdi mdt ghe tao vii phwong clia 4nh sing 161 bing bao nhicu ?

4,931, Mt song 4nh sing phing didp vudng goc lBn mdt
chch tlr nhifu xa pha c& mit cat v& trén hinh 173, Cach tlr ke
trén mdt ban thiy tinh ¢6 chigt sult ». Tim 46 sdu & clia cac wach
sao cho crdng @6 cha cywe dal Fraunhofer trung tam bing khong,
néu bwde séng anh sang bing A Khi do géc nhiéu xa ¥ng voi
cue dai bic nhit bing bao nhiéu 7

by

Hink 173, Hinb 174.

4.132. Trén hinh 174 v so d8 nguyén tic dé quan sat sw
nhidu xa 4nh séng bing sifu am. MOt song anh sang phing c6
A = 0,55 pm di gua mét cde K dyng nwdc trong do ngwo ta
gdy ra mdt song ding sidu dm b tAn 56 v= 4,7 MHz. Nh&
st nhmt <a anh sang irén mat ciu tréc tudn hodn khong dong
tinh vc quung hoc, tvong miat phing téu cia vat kinh O, véi téu
ew = 35 cm, xufit hién mot phé nhifu xa. Khodng cach givra
chc cwe dai k8 tigp nhau 13 Ax = 0,60 mm. Tim vén t&¢ truyén
cia dao dong sidu dm trong nuwde.

4.133. Dé do khodng cach goc & gitra cdc thanh phan clia
mdt sao ddi bang phwong phap Michelson, nguwdi ta 4at trwde
vat kinh ca mdt vidn kinh mdt man chin sang c6 hai khe hep

song song ma khodng cach 4 gifra ching co thé thay déi dwoc.
NEu gidm d, ngrdi ta phét hign dwoc sy sut kém thir ahit cha
dé nhm 5 cta Anh nhidu xa rén mat phing tién cta vat kinh
khi d=95¢m. Tim m‘} bitt rdng bwoc séng  4nh sang I
A== 0 55 pum,

4.134. Mot cach tir nhifu xa truydn qua b chu ky d=
= 1,50 um. Tim d& tin xs goc D (bing phit géc/nm )Gng veri
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cwc dai cha vach quang phd bic cao nhii voi & = 530 nm, ngu
anh sang d4p 1én cich tir:

a) vudng goc;

b} tao vai dwdmg pbap tuyén mdt goc ¥ = 45°

4.135. Anh sang c6 buwdc song A dip vubng géc lén mdt
chch tir nhifu xa cd b2 rdéng L Tim 46 tdn xz gdc cda nd theo
goc nhifu xa 9.

4.136. Auh sdng cd A = 589,0 nm ddp vudng goc ien it
cich 1 nhifn xa cd chu ky d= 2,5 ym va chiéa & = 10 000
vach. Tim 46 rdng goéc cla cire dai nhifu xa béc hai.

£.137. Chimg minh ring khi 4oh sang ddp vudng goc 1én -

mét cach tir nhidu xa, thi gid trl cwe dai cha ning sulit phin gidl
khang ihd virot qué gid te 7/, trong A6/ la b réng cla cach tir,
A & budc song 4nh sing :

4.138. Bing thi du clia cich tir nhifu xa, chirng minh réng
hiéu 56 tdn s& cla hai cuc dai degc phan bigt theo tidu chudn
Rayleigh, bang nghich d4o cta hiéu s8 cic khodrg thoi gian

truydn qua clita cic dae déng ngoai mép giao thoa véi nhau tie

1a Gy = 1/84

4.139. Aanh sang chira hai vach quang phé véi bwde song
600,000 va 600,050 nm dap vudng gbe 18n midt cich tlr nhidu xa
¢6 b rong 10,0 mm. Dudi mét géc nhidu xa & ndo d6, nhirng
vach nay d8u & giGi han phin gidi (theo tidu chuin Rayleigh).
Tinh &

4.148. Mot anh sang ddp vudng goc 1én mdt cack tir nhilu

xa truyén qua cb bé rng = 6,5 cm, of 200 vach trén mét milimet.
Quang phd dwoc nghién ciru chiva vach 6 A = 670,8 nm, gém

hai thanh phdn khic nbau 8k = 0,015 nm . Tim :
a) & bc nio cha quang phd, ngudi ta phin biét dwoe nhirng
thinh phin nay ; :

b) hiéu 58 nhé nhit cha cic bwdc séng ma cich t& pdy o6

thé-phin gidi duge trong mién A= 670 nm.

4.1413. Khi 4nh sdng dip vudng gbéc 1&n mdt cich tir nhléu
xa truyén qua cb b rong 10 mm thi thiy cac thanh phin cla
vach vang natr (589,0 vA 389,6 nm) diro*c phan gidi bit diu
tr quang phd bic nim. Tinh:

a) chu ky cha cach tlr nay ;

b) b2 réng cla mdi cach tir o6 chng chu ki dé ¢ thé phdn
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giéi dwore, trong quang phd bic ba, sy kép d6i cla vach guang
phd v A = 460,0 nm, ¢ céc thanh phin khac nhau 0,13 nm.

4.142. Mdi cich tfe nhidu xg truyén qua cha mét quang phé
k7 thach anh cé b2 rong 25 mm va chira 250 vach trén mot mi-
Hmiet. Mt kinh dnh dat trong mit phing tiéu olia vt kinh, 6
tidu cw bing 80 cm. Anh sing dap vedng géc ¥n cich ok Phé
duoe nghién ciu gdm nhirag vech ma céc think phia kép dbi
cb brdc séng 313,154 va 310,184 am. Hae dinh :

a) khodng cach giwa cac thanh phin cha vach kép déi ndy
trong chc quang phd bdc nhat va bic hai trén kinh 4nh;

b) trong nhing bic ndy cla quang phd, ngwdd 14 o6 the
phan gidi dege ching khong ?

4.143. B8i vor mdt jing kink ba mit céa mét guang phé
ky nang suflt phin gidi gidi han A/8k dwoc gly ra bdi sw nhidu
X3 anh séng tr mép léng kink (nbr tr mit khe). Lisg kinh
dwgc 43t & g6 léch cye tidn dmg voi tiéu chudn Rayleigh

AJSA = b | dnfdh |,
trong 46 b 13 bE rong cha day lang kinh (hink 175), dn/d) 12 66
tin 33 anh sing. Hay suy ra cdng thirc nay.

- Hind 175,

4.144, Mot lang kinh ba mit cla mdt quang phd ky lam
bing thuy tinh c6 chi®t sulit phy thudc vio bwdc sdag 1A n=
= A+ B/A\% trong d6 A va B la cic hing s, va B = ¢,010 pm?.
Dung céng thirc cta bai 1dp trén, tim:

a) si phy thudc clha ning sufit phin gidi ola lang kinh vdo
A; tinh A/8A gin Ay =43 am vd h;= 656 nm, néu b rong
cua diy lBng kinh A b= 50cm;

b} b2 réng cha day bing kinh d& o thé phén gidi dwoc vach
kép doi vang clha matri (589,80 va 589.6 nm).
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4.145. B2 rdng cha day mdt ling kinh phii bing bao nkucu,
aé né cb cung nang sulit phin giki abw mot cach tlr nhigu xa cd
10000 vach, & quang phd bac hai ? '

4.146. C6 mdt kinh nhin véi dwong kinh cla vat kinh 1a
D= 5.0cm, Xac dinh aing suit phin gidl cha vat kinh clia
kinh va khoang cach nhd nhit gifra hai diém & cach kinh mot
khoang /= 3.0km ma kinh c6 thé phan biét dwec (coi A=
= 0,55 pm).

4.147. Tinh khodng cich nhd nhit gitra hai diém trén Mat -

Trang ma co thé phia bigt dugc bing mdt kinh vién vong phan
xa 06 drdong kinh cla gwong la 5 m. Gia thir ring buéc song
4nh sédng la A = 0,55 pm.

4.148. Xac dinh sb phong dai nhd nhit clia mét kinh nhin
6 dudng kinh cha vat kinh 1a D = 5,0 cm sao cho ndng suft
phén gidi clia vat kinh cla 16 s& dorge tin dung, ndn dudng kinh
cta con ngwei mit & d = 4.0 mm.

4.149. Céd mét kinh hin vi véi khau d6 sd ¢ta vat kinh [a
sim = 0,24, trong 4o # 13 nira goc m& cla hinh nén chia cac
tia sang dap 1én 8ng vat kinh. Tim khoang céch nhé nhit ma
kinh hitn vi may co thé phan bigt dwoe, khi chifu sing 81 wu
vat kinh bing anh sing ¢6 bwée song A = 0,55 pm.

4.150. Tim sb phong dai nhd nhir cfia mot kinh hifn vi
véi khdn d6 s cha vt kinh I sin » = 0,24, khi ning sult phan

gidi eda vat kinh dwoc tan dung, néu dwong kinh chia con ngurol

mit b dp = 4,0 mm. .

4.181, Mot chim tia ronghen ¢d budc sdng A d4p ién mt
diy thing cac tam thn x3 c6 chu ky ¢ dwéi mot goo truot 60,0°,
Kac dinh céc goc nghiéng trng voi tht ci cdc cwe dai nhidu xa
meu A= sa

4.152. M6t chim tia ronghen c6 bwée song A = 40 pm
dip vubng gbc lén mét cach tir phing hinh chit nhi¥cé chc tam
tan xa va cho m§t hé cic cye dai nhidu xa trén mdt man anh
phéng dat cach cach tir mdt khobdng ! = 10 cm, (hinh 176). Tim
che chu ky cich tir @ va b doc theo truc x va y twong ing, nén
khodng cach gitra céc cwe dai bic hai dwgc phin b6 ddi xirng
bing Ax = 60 mm (theo tryc x) va Ay = 40 mm (theo truc y).

4.153. MGt chum tia romghen dgp #én mét cich tir ba chifu-
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hinh cht nhit cé cho ky 15
5 va ¢. Phwong cha chiim tia 164 g4
trang voi phwong ma doc theo "
46 chw ky chch ol bing 2. Xic e
dinh céc phuong di i cdc o - o X
dai nhidu xa va cdc budc séng 4é
che cwe dai ndy ¢6 thé quan sit -
duoe. T .
4.154, M$t chim tia rom- - ° .
ghen hep d&3p dwdi mdt goc
reot 60,0° 1én mat gidi han ty
ahién clia mot don timh thé
NaCl, cb khoi lwong ritng 2,16 g/om® Mot cyc dai bic hai

LY
[
%

LI LI

L]

Hinh 176,

- dwoc tao thagh von sy phdn xa goong tir m3t gidi han nay.

Xac dinh buéc song cha bire Xa.

4.155. Madt chum tia ronghen ¢b A = 174 pm dép lén bE
mat cha mét don tinh thé, quay xung quanh mét tryc song song
véi mét mit cha nd va vodng gbe véi phwong cba chim tia
téri. Ehi 46 cée phwong din t6i cdc cpe dai bic hal va bic ba
tiz" b2 che mat phing song song véi mit cla dom tinh thé, tao
v&ri nhau mdt goc @ = 60°. Tim khoadng cich twong Gng gilta
cac mjk phéng dé. .

4.156. Khi mdt chim tia ronghen cd A = 17.8 pm truydn
qua mét miu da tinh the thi c6 mdt hé cic vong trén nhilu xa
dwrge t30 ra trén mdt man dnh dit cach miu mot khodng { = 15cm.
Xéac dinh ban kinh cde vomg trén séng teng voi sy phidn xa bic
hai béi he cic mit phing cich nhan mdt khodng 4= 155 pnja.

SU' PHAN CU'C ANH SANG

Cac cdng thire Fresnel d& voi cordmg 46 sang phin xa tir gidi han ngln cich

ciia hai ¢chiit diéa mdi ddng tink :

sin?® (fy— iz) g (i —i

=0 — R_"“'. v Ti=1y g i .

sin? (i) + iy tg? (is+ i)
trong 46 I, }ié I\ 14 ciromg 4G oda anh shag tHi, irong do dao déng cia vecio
sang (rag vés ohe mit phiing toi vudng goc vi song song, f, va i; 1 che gdo tén
va khie xa. :
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4.157. Midt song phing dom sic clia dvh sdng tir nhién b
cwdng 46 Ip dip vudng goc trén mit man, gﬁ‘o‘::l:’l hai nira m}\ét
phing polardit tifp xic nhau. Phwong chinh cla mét polardit
song song, com clia polardit kia vudng ghe viyi dudag ngin cacl‘g
giira cac polardit. Anh shifn xa sau man ¢ dic irung ga? T@;a
nhirng didm cha madt phing dt sau vA vubng géc vo1 man va
& qua dwdng ngin cich cac polardit, thi cwdrng A0 sang s€
nhw thé nao ? _

4.158. Mot sbng phing don shc cla dnh sang tw nhién
¢ cudag db I, dap vudng goc 16n mét man khdng trong su{jt
b mot 18 ke trdn tng voi dbi Fresmel ihir nhit 481 v mt
ditm quan sat P. Tim cwomg d6 séng tai dibm P sau khi ngwdi
ta che 15 bing hai bin polardit gidng nhau cb ph}rmg’ chinh
vedng goc vol nhawm, con dwdng ranh gidi cha ching & qua:

a) mat duéng kink cda 18 _ N

b) mot vong trén dwge gidd han bing mft mira doi Fresnel
thiy nhit.

4.159. Mot chim anh séng t ohidn hep di qua mét chit
khi gém nhitng phan tr ding hwong Tim bie ’phﬁn‘cs_rc cla
4nh sang tan xa dwéi mot goe & vin phwong ciia chiim sang.

4.160. Dimg céng thirc Fresnel d xac dinh o

2) hé s6 phén xa cla nh sing ty nhién, khi ¢a téi vadng
ghc v&i mit thiy tinh ; o

b) 46 hao but ty ddi cia théng lwong anh siing do iphé.n X&
khi mét chinm Anh sang ty nhién xuyén tam-di qua mét guang
hé déng truc, gdm cb nim thiu kinh iluhy tinh (bd qua sw phdn
xa thiz cip cla dnh sing). ‘

4.161. Mot song 4nh sing dfp vadéng goc lén mit kinh
c6 phit mét 1op chiit trong subt. Bé qua sy phén'xa; thi clip,
chirng minh ring cic bién 46 cha céc song anh séng phén’ xa
tir hai mit cha iop 46 s€ bdng nhau khi n’ = ¥n, trong dé n
va 1 14 chidt sufit twong Trng cla 16p va thiy tnh.

4.162. M5t cham tia shng tw nhién dép lén mdt it kinkh

viri goc 1o bing 45°. Dung cdng thic Fresnel dé 1im bic phén

cyc cha
a) dnh sang phin za ;
"b) 4nh sang khic xa.
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4.163. Ding cong thirc Fresnel ¢ chirng mink ring dnh
shng phan xa tr mat mét chiie dién mdi & phin cwe hodn toan,
néu géc 161 7, théa min didu kidn 1g i; = n, tromg dé » {3 chidt
sufit cha dién mdi. Khi d6 géo gitra cde chim tia phin xa va khiic
%3 5& nhw thé ado ?

4.864. MOt dnh sing rp ahién dip 1én mét mit kinh dwdd
goc Brewster, Dung cHng thive Fresnsl d& xéc dinh ;

2) hé s phin xa ;

k) bac phin cur cfia anh sang khic xa.

4.165. Mot chom tia sang ty nhifn song song ¢d cwdng 49
Io dip ¥n mit nrdc dwdi goc Brewster. Khi d6 9 — 0,039 thong
Iwgng dnh sing dworc phan xa. Tim cwdng 46 chim tia khic xa.

4.166. Mot chivm tia sing phin cuc phing dip in mit
nwde dudi goe Brewster, Rt phéng dao ding cia vecto sing
ta0 v&i mit phing & mbt géc 9= 45° Tim hé 3 phin xa.

4.167. Mot chum tia sang ty nleén hep dap lén b8 mat
mdt ban mit song song trong sudi dwdi goc Brewster. Dong
thét vé p = 0,080 théng hegng anb i
sang dwge phin xa o mit irén. Tim h
béic phin cyc cha chim tia 7-4 (hinh

7
177). RN ;
4.168. Mt chium tia sang hep cb s » ty 7 3”"/
cwdng 46 I, dap 18a mdt bdn mit P ad
@ . . e ’ 7 P 4 & #
song song bing thdy tinh dwdi goe 7
Brewster {(xem hinh 177} Diing cdng )
thirc Fresnel d& xéc dinh:
Hinh 177.

a) cudmg 49 7, clia chum tia l6, .
néu 4nh sing t&4 phan cuc thing, vA mat phing dao déng clia
nd vadng géc voi mit phing toi;

b} bac phin cwe clla chim tia 16 qua bdn, nBu 4nh séng 1
12 anh sang tir nhién.

4.169. Mot chim tia sang tw nhién hep ddp, duwdi gic
Brewster vado mdt chdng St616t6v gfm N bin mit song song
ddy bing thiy tinh, Tim : '

a) béc phin cyc P cla tia truyén qua ;

b} P bing bac nmén kbhi ¥ = 1, 2, 5 va 10,

4.179. Dya theo nguyén Iy Huygens, hdy v& cic mit ddu
séng vi cic phwong truyn cda tia thwdng va tia bit thwong
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trong mot tinh thé dom truc dwong cd guang truc:
- a) vudag gdc véi mit phing to7 va song song vol mit tinh
thé ;
b) adm trong mit phing (3 vi song song v mit tinh thé ;
c) ndm trong mit phing t&1 va tao mot goc 45° véi mit
tinh thé, va 4nh sidag dip vudng gie véi quang truc.
4.171. Mot chim tia séng ty nhién hep b bwdc sémg
= 589 nm dip vudng gic 1Bn mit mét ling Kinh Wollaston
1am bing 44 basg lan nhw
dd v& trén hinh 178. Cac
quang truc cda ci hai phin
cha lang kioh vudng géc véi
! nhau. Tim géc & gilra céc
‘phwong clia cic chim tia &
phia san lang kinh, nén géc
i = 30°.

4.172. M@t chim ta
sémg tw nhién &ip 1&n mdt
hé ghm N = 6 nicdn ; mat

phing truyén qua cia méi nicdn quay mdt goc o = 30° dbi vHi
mat phing truyén qua cla nicén trwére. Phin quang thong di
qua hé nay 58 1 bao nhidu?

Hirb 178.

4.173. Mot anh sang tw ohién dip 18n moi hé gbm ba bin -
polardit gidng nhau 43t ndi tiép; thém vio 46 phwong chinh

cha polardit d3t & gilra tao mft gbe &= 60° vii chc phwong
chinh clia hai polardit kia. M8i polardit ¢ mdt 4§ hap thy sac
cho khi 4nh sing phin cuc dip 1ém nd thi hé 5 truyén qua cwe
dai 13 1= 0,81. Cudng d sing sau khi di qua hé nay st gidm
di bao nhis Mn ? ' T

4.174. D6 phin cwc cla mdt anb sing phin cwe mdt phin
Ia P =625 Tim 1y sb gilta cedrng ¢ sdng cha thanh phin phin
cwc cla anh sang nay vl cwémg d6 sbng ota thanh phin fw
nhicn.

4.175. Ngwdi ta dat mot nicdn trén dudng di cha mét cham
tia phan cye mét phin. Khi quay nicon mét géc o= 60° ké tir
vi trf {rng v&i cwe dai truyén qua cla 4nbh sang, thi cwéng 4@
anh sdng truyén qua bi gidm & n= 3,0 Bn. Tim 4§ phén crc
cla anh sing tdi. :
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4,976, Trén dwiémg di chia m6t chim Anh sdng ty ohién
ageedi ta dit hai kinh phin cuc khong hodn hio. Bi#t ring khi
cac mit phing cla cac kinh phén cpc song song véi mhan thi
hé ndy cho dnh sang di qua lém gip n= 10,0 iEn khi cdc mit
phing bit chéo nhau. Tim d) phén cyc cha duh sing gdy ™ bydri

a) tirng kinh phin cye ridng bigt,

b) todn hé khi céc mit phing cla cdc kinh phin cye b4t
chéo nhau. # _

£.177. Hai chim tia seng sopg phin cyc thing ob cudng
&% nhw nhay, ob cic mit phing dao ddng J& N, vd Na ¥ch v&i
nhau mot ghc nhd o nao dO
(hinh 179), dip lén mdt nicon. BE
cin biing cwdng 46 cha ci hai chim
tia saw nictn thi phwrong chinh & _
cdha nichn phdi ndm trén duwdng M
phin gidc A hode B. Xic dinh gia B~ ==
eri clia goc a d& khi quay pichn 0 vi :
i A m&t géc nhd So = a & din
t&i swe bikn 46k twong i v cedng
46 cha bai cham AZ/f mdt hrong
v== 10D l8n Ién hon khi quay cing
mds goe iy vi i B -

4.178. Mt sdbng dién tir phing o6 diac treng phin cuc gl,
n8u hink chifu cta vecto E clia nd 18n trye x va y, vudng goc
v&i phrong truyén séng, dwoe xéc dinh bing che phuwong trinh
£au
a) E, = Ecos{wi— kz), £,= Esin(e/— kzy;

b} E, = Ecos(wr— kz), E,= Ecos(®i—~ kz+mwfd);

¢) E, = Ecos(mi—kz), E,= Ecos(wi— bz mp?

4.17%. Ngwdiia mudn lam mdt bin thach anh song song v&i
quang teue cé b day khéng qué 0,50 mm. Tim b2 day Ién nhit
i bin, & mat anh sang phin cye thing cb buedcsdng A = 589
san khi qua bém : :

) chi quay mat phing phén cyc:

b) 58 trd pén phin cyc tron,

4.180. Mot ban thach anh dirge cdt song song voi quang
trye va dwoe d3t vio gira hai nicdn bit chéo nhau. Gée gita
chc phweng chinh cda nicén vi bin bing 45° BE day cla bin 14
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d= 0,50 mm. Voi cdc bwéc séng mao trong khodng 0,50 -

0,60 pm thi cwdng 35 dnh sang di qua hé ndy s8 khong phy thude

VA0 S quay pictn ding sau ? Hifu o5 chi®t sulit clia cde tia
thwong va bt thwdng trong khodng cac bude song dd coi nhw
bing Ax = 0,0090. :

4.181. Anh sing ty nhién tring ddp n mét hé hat nicon

bét chéo. Giira hai nicén dit mdt bdn thach anh dwoc cét song

song vOi qquang iruc va c6. b& day 1,50 mm. Truc cha bén ac

- mot goe 45° véi chc phwong chinh olis cice nicdén. Khi di guaz hé
ndy dnh sang bi phén tich thinh mét quang phd. Co bao rhidu
vin 181 s€ dwge quan sat irong khodng cic bdc song 9,55 —
0.66 um ? Higu s8 chift suft cla cac tia thirdmg v4 bit thwong
trong khodng bwor sdng &6 coi nhwr bing 0,0090.

4.182. Mot bin tinh thé dwoe cit song song v quang truc,’
cd b€ day 0.25 mm va ding lam bin ot phin tw séng 48 véi
A = 530 nm. DBi véi cac buéc séng ndo trong mién phd khi
ki€ 06 cling € 14 ban mét phin nr song 7 Big ring ddi v&i the
c cdc bude séng trong ving phé khi kitn, hicu sb chit suat
ddi véri chc tia thwdng va tia bat thwdng 1d nhw nbau va bing
#, —n,= 0,0099. :

4.183. Mot bin thach anh dwoc cht song song vdi guang
tryc dwor dit gilra hai nicon bt chéo sao cho quang truc cla
bin tao mét gdéc 45° vdi cac phwong chinh cla nicdn. Véi b
ddy cue tiéu cda bdn bing bao nhiéu dé snh sdng co A, =643 nm-
s€ di qua hé ndy véi cudng d9 cyc dai con 4nh sing c6 A, —
= 564 nm s& 1t yEu. Hitu s& chibi sufit dbi véi cd hai buée
sdng col nhw bing #, — 5, = 0.0090.

4.184. Gilra bai polardit bit chéo nhau ngedi ta dit mot
bdn ném bing thach anh ¢0 géc chitt quang ¥ = 3,5° Quang
tryc cha ném somg song véi canh cla nd va tao mot gdc 45° vii
céc phwong chinh clia cic polardit. Khi cho énh séng o6 A =
= 550 nm di qua hé nay, ngudi ta quan sit dwoc mét hé van
giao thoa. BE réng cita mdi van la Ax = 1,0 mm. Xéc dinh hiéu
58 chigt sulit cha thach anh d6i véi cic tin bit thirdrng va tia
thirdng tag voi bude séng di cho.

4.185. Mot anh sing tu nhitn, don sfc cé cwdng dd fo
dap 1én mdt hé gdm hai polardit va gifra chiing ¢ ddt mét ban
194 ' '

K {hinh 180)% Bin b4 chinh gdm

imh thé dugre cft song song vl quang truc. Bén dwa vio mét
fhign pha H gilba cac ta thwing va ta bit thwong Chimg minh
ring cwdng 45 sing sau khi gua hé mdy M4

Fe= (g /2 |cos® (a— B)— sin 2u.4in 2B.5in%(3/2) ].,
tromg 46 & va B 1a céc gde gifra quang true cla tinh thé v che
phirong chinh cfa cac polardit. Dic bigt kbdo sét trwdng hop
cic pelardit bt chéo va song song voi mhou.

4.186. Mot Anh sdng don skc phin cwe trén dip vudng goc
lén mét bin tinh thé dwoc cit song song véi quang trye. Sau
béa 13 mdt nicda oo phurong chinh igo mét ghe ¢ véi quang truc
cia bén. Chirng minh ring curdng 96 sdng saw kKhi gua he ndy ia

F= Igtl + sin2a.sind),
trong 46 & 14 hidu pba gilra céc tia thwdng va bif thudng do ban
tao néa. :

4.187. Nhd mdt polardit va mét bin mdbt phin tw sdug
derqre chi tao tir mot tinh thé dowm tryc dwong {(m, >n,), lam the
mac phin bigt dwec

a) amh sang phan cyc iron quay teéi vii dnh sdng phin cye
irdn quay phi;

b) 4nh sang ty nhién véi anh sAng phin eyc tron, véi anh
sang phin cucellip va véi hdn bop dnh sing tw nhién va anh
sing phin cyc tron.

4.18%. Ank sang cé bwde séng & dip lén mdt hé gdm mdt
kinh phén cwc P vd mot kinh phén tich 4 b4t chéo nhaw. Gitra
vl cash ném ; obc phwong chinh

chiing 14 mot ban bd chinh Babinet :
cha kinh phin cyc va kinh phén ] _

tich tao mdt gée 45° vii cle quang p 0 X A
trase etz ban bd chinh. Cho bidt gdc Hiah 180,
chi®t quang ¥ clla ném (¥« 1) vi .
hidn 8 chidt sulit cla thach anh n, — &, Khi dua vao mdt n‘fﬁu
lwdng chigt O cin nghién cu (quang tryc cda min dwee dinh

hwdéng abe trén hinh v&), ngwdi ta quan sat th¥y cae viin giao
thoa dich chuyén {&n phia trén §x mm. Tim:
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hai ban hinb ném bing thach anh.
mdt bin cb quang truc song song,
ban kia of quang truc vudng goc
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a) b3 réng Ax cla van giao thoa; .
b) 4 lom va diu cte hidu quang 16 oha tia thwdng va tia
bie thudng md miu & di tao nén. '

4.189. Dung céc bdng phu luc & tinh bidu s6 che chift sulit
ciia thach anh d8i vi anh séng phin cec iron quay phai va guay
trai, cd bwde sdng AL = 589.5 s,

4.199. Mot anh sdag phan eyc thing o6 buée song 0,59 pm
4ap 1én mdt ling kinh thach ank p ¢ ba mjt va ¢b gbo chit

quang & = 30° Anh sing truydn trong

ling kinh doc theo quang trye (cb phwong
. dwgc V& bing céc dwdng pach gach).

Sau polardit P mgwdi ta quan sat dirgc
. Mot hé van séng va t6i, m&i vin cb b
rgng Ax = 150 mm. Tim hing sd quay
cia thach anh va tinh chit cfa sy phin
b8 cudrng 46 séng sau polardit.

7 4.19%, Mot anh sang ty whién don
. shc dip 1én mdt hé hai micén bt chéo.
Gitra chiing b didt mét ban thach anh
dwoe cit vodng gdc voi guang truc. Tim
b diy cuc tibu cla bin ¢& hé cho di qua 1= 0,3) thong lwyng
anh sang, nfu bing s quay cba thach anh 1& o= 17 d§/mm.

Hizb 181.

4.192. Anh sing di qua mdt he gm hai micén bt chéo:

gifra ching co 43t mot bn thach anh dwoc cit vudng goc véi -

guang iryc. Xic dinh b8 day cwe tiéu cla bin, 48 4nh sang b
birére séng 436 it s& hodn todn bi gilt lai béi hé ndy, con anh
sang c6 bwde song 497 nm diwoc truyén qua mdt nira. Hing 6
quay cfia thach anh d8i vé&i nhitng bwde séng iy twong ung
bing 41,5 va 31,1 4¢/mm.

4.193. M6t anh séng phén cuc thing c6 budc song 589 nm
truyén doc theo truc cha mdt binh thdy tinh hink tru chia diy
dung dich dwong hoi duc, b néng do 500 g/ LKhi quan sat tir
phia bén, ngedi ta thily mdt hé van hinh cinah quat, hon nfra
khodng cach giira cdc vdn t5i canh nhaw dgc theo tryc
bing 50 cm. Gidi thich sy sinh ra cic vin va xic dinh hiing sb
quay clia dung dich. ' '
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£.194. Mdt & bao Kerr dwoc dit gitta hai nicon bt chéo
szo cho phwong cha dién trudmg F trong 1y dién tgo mdt g6e 45°
véi phong chinh ciia cie nicdn. Ty dign ¢b chay dai {= 10 cm
vi chira 48y nitrobenzen. Anh sang c& b = 0,50 um di qua hé.
Ri&i rhng irong trwomg hop 43 cho, hing B Kerr
ja B=22.10""cm/V?: xéc dimh: _ .

&) cwdng d6 cuc titu cla didn irwdmg E trong tu dién, dé
cwdng 46 anh sbng sav khi di qua he ndy khong phu thude vdo
gy quay cha nicdn ding ssw;

b) sb Bin nglt 4nh sing trong mot gidy, ntw 43t én tp didn
mét the hifu zoay chifu ob tin 58 v= 10 MHz va gid tr] bién
oha curdng dd 18 £y = 50 kY jom.

Chtt . Ngudi ta got hé sb B trong céng thire n,— n, = B4 E*
13 hing 5B Kesr. :

£,195. M4t dnh sang phan cwe phing don she c6 mach 3B »,
& qua mét chit, doc theo mét i trudmg da o cudng 4§ H.
Tim hidu sb chift sulit 451 véi cac thanh phin phan cwc trom
quay phii vA quay trdi cha chim a sing, néu hing s& Verdet
béng V. _ _ .

4.196. Mot chat dwge 5t trong tir trwdag doc ol mdt
<8léndit, ném gitva hai polarcit. Chifu dii cla Sng dwng chill
46 1a 7= 30 cm. Xac dink bing s3 Verdet, nfs voi cwdng 4§ 1
tredrag o = 710&cstet thi ghe quay cla mit phing phin cre
B ooy = +5°10 40 véi - ’

mdt chife cha trodmg .

Vi gy = — 3020 B voi — 7

chidv agwoc lai. " Z .
4.897. Mt cham ua L

hep dnh sang phin cuc Hinh 182.

phing & qua mdt chit
duwong quay phii dwoe dat trong mgt tir inréng doc nhu v&
trén hinh 182. Tim gdec quay cla mit phing phin cye clia chivm
tia 16 ndu chin dai clia dng dyng chit biing J, hing 58 guay ca
16 13 0. hing B Verdet 13 ¥ vA crdrng 48 tir treomg 1 H,
4.198. Mot dng dyng benzen cb chifu dai /= 26 cm dwge
dat trong tir trrdng doc cda mét s61éndit, ndm gitra hai polardit.
Giéc gitra cac phirong chinh clia cic polardit bing 45 °. Tim cwdng
49 cuc tidu cla tr trwdng, dé dnh sang c6 bwdc séag 589 nm
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di qua b8 oy chil theo mdt chifu (sip pép quang hod). Sép pap
anang boo wdy £ hoat dong ra sao ndu chify oz tir trirdmg 43
cho B 48 mgroc lsi

4.19%. Thire nghi$m chimg 15 ring mdt vat dwee chitu séng
bing dnh sing phin cye tron nhin dwoc midt momen quay (hidy
4ng Sadovski). Difu nay ifn hé voi sw vide 12 4nh sang 43 cho o6

mdinen xung ma mat 4 déng cha mdmen xung trong chin khéng .

1 A = Ifw, trong 46 T 13 cwing 46 sing, o 1) mach s5 ola dao
dfng sang. Gid thiv ring ank sing phin cwe trén o bude sng
L= 0,70 um d&p vudbng gbc ln mét dia den d8ng tinh c& khsi
twomg as== 10 mg md nd cd thé quay ty do xung quanh irgc
clta b Saw baoc ldu vin 18c géc cha ob 58 B wy= 1,0 rad/s,
ndu 7= 10 W /e

S TAN XA VA HAP THU ANg SANG
4.200. M eleciron ty do dwoe dit trong tredng clia mét

quanrg thing dom ke, Cudng 48 oba théng legng 7= 150 W/m?;
tin sb &nh sfng o= 3,4. 10 rad/s. Tim:

a) bién 46 dao ddng cla clectron va bién 46 clia vin t6e ola -

nG;

b) t¥ 88 fu/f. , trong 46 £, va £, 13 che gib tri bién clia cdc lyc
thc dung 1o electron tir phia céc thanb phin tir vd dite cla
trxdng séng dnh sang ; cling chimg minh rdng ndé blng v/2¢,

trong 46 ¢ 34 bidn dé el vin t&c cha electron, ¢ 1 van 16c anh

Qa"i{’

Hwong din. Trong pheong trinh chuyén déng oba electron
c6 fhé khdng & ¥ 8w tdc dung cla thanh phdn tr cha trwdmg
{nhw & thily trong khi tink todn, né nhd khéng dang ké).

- A4.261. MEt song didn tr ¢b 188 3B © truydn trong plasma
lofing Mat 4§ Gién t& tir do trong plasma bing #.. B qua twomg
téc clia sdng véi cdc lon oba plasma, thist l8p comg thire ¥Ac dinh
sip phy thude:

a} cha hing 56 dién mai cuﬁa plasma theo tin 56,

b) cdia vin tOc pha trong plasma theo bwiv séng.

4.262. Tim ndng d§ céc electron tur do trong tdng ion khi

quyén, néu dbi v&i séng vo tuyBa didn cb tin b v = 100 MHz
chigt sufit ¢la né 1a n = 0,90.
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4.203. Duya trém s kién 13 460 v&i mdt chim tia ronghen
4l clrng. céc electron clia mdt chit ¢b the col 1 1y go, hily xéc
dinh xem chiét sufit chia graphit 481 v cde tia ronghen o bude
séng trong cktdn khong B A = 58 pm & khac don vi 12 bao nhity,

4.204. Mot clectron dwge d3t trong trirdrng cha mdt bive
xa didm tir va chiu tac dung mdt Iy gid dan héi kx va mdl «hwe
ma sit » v& : thanh phin E cla iredng bign dbi theo thoi gias
theo quy iudt £'= Eq cos wr. B¢ qua tac dyng clia thanh phin
o cfia trwrdnz, thm

2} shuong trinh chuyén déng cha electron ;

B) cbug suft trung binh bip thu bdi e!c{:tron vii tdn 8B
néo thi cdng sufit trung biph s& cwe dai va biéu thut clia cHng sulit
trung Binh cwe dai

4.208. Trong mét s8 cac triréng hop, hing 55 difa mdi cle
mét chit [d mdt dai lwong phie vi dm va chidl sulit 1 nhivng
6 phirc twong &ng (' = n+ i) hodc thuln tuy Ao (m’ = in).
D& v&i cic trudng hop ndy, vidt phrong trinh cla sbng phing
va ¥am rd v nghia vt Iy cha céc chidt sult dd.

4.206. Khi thiam do plasma loang bing song v6 tuydn dién
cé cac tdn 5B khic nhan, ngwdi ta 44 phét higa dwee ring cic
stmg v luydn didn o A > Ay = 0,75 m b phin xa toén phin
& bén trong. Xac dinh ndng 86 céc electron tir do trong plasma
nay. . : :
4.287. Xudt phit oy digh nghir vin i8¢ nhdém u = dw/dk,
chirng minh ring v — v— A {dv{dl) trong 40 v & van tic pha.
AL B bude seng Ciing ching
minh rdng & gin A= 4" thi &
blag doan ¢ dwoe ot béi dbp
tuyén cla dwong cong o (A} &
digm 3 (hinh 183).

4.208. Tim s phu thude
gitta viin t8c nhdm & va vin tde
pha p 48 vé&i nhitng dinh luét
san iy v sy tAn Xa:

Hish 183,

B v=a/¥:b)v=">bkc) o= cf o’
(r day g, b, c 13 nhirng bing b nao 46, R, k vi a la brde sdng,
56 sbng va t4n sB vang.
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4.28%, Trong mdt méi trwong nio 46 sy lidn bé gilra van
tAc nbém va van toc pha clia mot song didn tir cb dang uv = 2,
trong 46 ¢ 13 vin t8c  anh sang trong chin khong. Thm sy phy
thude cha hdng 5 dién mé clia mdl frirdng nay iheo tdn sb
sdng (@) ' :

4.218. Chigt suiit cva sulfua cacbon 4L v&i dnh sdng b
budre séag 509, 534 va 589 nim twong frag bing 1,647, 1,640 va
1,630, Tinh vin t8c pha va vim 8c nhom cba énh sang & pin
A == 534 nm.

4.211. M5t xung anh sing phing truyén trong mét mdi
trwdrng, trong A6 vin (8c pha v phu thude tuygn tinh theo bude
séng A theo dinh ludt v = 2+ b X, o va & 14 nhivng hing s duong
nao d&. Chirng minh ring trong mdi tredmg 96, dang cba mét
sung 4uh sang thy ¥ 8 dwoe phyc b8 san mét khodng thed gian
x=1/b. | | -

4.212. Mot chom Anh sang fy nhitn ob cwdng 46 Iy dap
1én mot hé gdm hai nicdn bit chéo, gitra ching c6 mft dag dung
mét dang dich nao d6 ndm trong mét olr trwvdng doc ob cudng

" 49 M. Chisu dai cha 5ng bing Lhé 85 hiip thy tuyén tink cla dung
dich 12 3, hing s8 Verdet 13 ¥. Tim cwdrug 44 4nh sdng sau khi
di gua hé nay. '

4.213. Mot'sémg 4nh sing phidng don sic co cwdng 4d I,
&8p vudng gdc 1én mét bln mat song song, ¢b hé s3 phén x3 coa
mbi miEt bin bing p. Sau khi phin xa nhifu lEn, tim cwdng 3§
anh séng truy@n qua, nén: .

a) bdn trong subi Iy twdng (khdng cé sy hip thu);

b) bé s hip thy myéo tinb & %, con b day cla bén 12 4

4.214. Bing mdt chBt ndo 46, ngwdi ta lam 2 bin : mdt ban
ch be day oy = 3,8 mm, bin kia — d, = 9,0 mm. Lin lwot chidu
vao chc bin nay mat chiim arh séng dom séc ngwdi ta phat hién
dwwoc ring bdm thir nhit truydn qua D, = 0,84 guang théng,
ban thir bai — D, = 0,70. Tim hé 6 hip thuy tuyén tinh cla
¢hii ndy. Anh séng t&1 vudng goc.

4.235. Midt chum tia don sdc di qua mdi tip gbm N=3
ban mit song song bing thiy tinh gidng nhao. Hé <5 phan xa
trén méi mit la p = 0,050, b8 day clia m3i ban 1a /= 6,50 cm.
TV sb gilra cwdmg dd séng truyén qua tip ban ndy vHi cwdng 49

séng toi B n= 0,55. B& qua sv phan x3 thir cip clia dnh sang.
xac dinh hé 5B hap thy cda thity tinh 4% cho.

4.216. M4t chium tia sing dom shc dap vubng goc lén mat
mét bin mit song song ob bE day /. H2 6 hitp thy cda chic fam
«a bin biga 48 tuyén tinh doc theo dwdng phip myde voi mat
ban e gif trl wg d8n xg HE s phbn xa & méi mat bing o B
qua s phan za thir cip, xéc dinh hé sB truyn qua cda ban db.

4217, Wt chim anb sang co cwing 43 Jo Adp vadng géc
150 mdt ban mit song song trong sudt ¢b bE ddy /. Chimm chia
(51 ¢h chc birde song trong di tir A, d8n Az va ob clng cwomg
46 phb. Xac dinh cwdng 45 cia chim truyén qua bin, néu trong
d4i burdc song 46, hé 55 hilp thy phu thuge tuysn tink theo- &,
wwong che gidh han tir »; 08n xy va hé 85 phém za cla mdi mit
bing o B qua chc sy phin xa thir clp.

4.218. Mat kinh loc shc 1a mdt bhn ob chiu day d viri he
5 Wip thy phu thujc theo bwéc somg A dwdi damg
w Ay = o (1— A/Ap)?cm Y, trong d6 & vd ko 12 nhimg hilag 8
nao 46, Tim b8 rdng che d3i truyén gua Al cia kinh  loc ady
36 sy gidm Anh séng & cdc mép chia dii 1om glp M lGn sw gidm
481 vir Ag. Heé b phin xa & trén m3t kink loc sic coi nbw bing
nhau 481 v&i 1At cd chc buedc soéng. :

" 4,219, Mot ngabn didm don sic phat ra mdt quang théng &,
dwee @31 & thn mt 16p hinh cliu.cha mdt chlt, cb ban kinh
irong biing 7, bén kink ngodi bliing r,. HE s hilp thy tuysa timh
cfia chiit bing «, hé 58 phdn xa cta mit 1a p. B gua cic phan %3
thir cip, tim cudng 46 sang & va khdi chit ndy.

4.210. Cuwdng d6 cha mdt chim hep birc xa romghen ¢
bwde song 20 pm s8 gidm di bao nhiéw idn, khi di qua mdi bdw
chi day d = 1,0 mm, ndu hé s khdi hirong chia sy lam yéu d6i vin
budc song ndy B u/p= 36cm*/g? '

4.221. Mot chim hep birc xa ronghen co brde sdng 62 pm
di qua mot man phém day 2.6 em. Mot min chi céin phai ¢6 chidu
diy bao nhiéu 48 né lam y#u chiim ta trén theo ciing mdt mire
45 7 Hé 55 khdi lwong cha sy 1am yéu clia shom va chi d6i v61
birc xa nay twong ing bing 3,48 v 72,0 cm?/g.

4.231. Dbi voi nhém, tim b8 day clia [6p lam yéu mét nira
céia mot chivm hep birc xa romghen don shc, niu he s8 khdi lvong
clia sy lam yiu W p/p=032cm’/g. :
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4.223. C6 bao nhitu 1op lam y&u mdt nira trong mot ban
dé bhn lam gidm cwdng d6 cla mot chism hep biee xa ronghen di
7= 50 l4n. '

QUANG HOC CUA CAC NGUON CHUYEN BONG

4.224. Trong thi nghiém cha Fiéeau, khodng cach gifra banh

xe ring cwa va gwong & /= 7,0 km, ¢b ring 13 z = 720. Hai #n
biln mbt lifn tip cha dnb sing dwge nhin thiy khi vin tic guay
ciia baoh xe 13 ny == 283 vA n, = 313 vong/s.  Tim vin t8c dnh
. sang. : '

4.228. Mt ngudn sing chuyés déng véHi vin t8e v dbi voi
mét may thu. Chirng minh ring khi v << ¢ thi sir bién thién twong
i cha tdn 8b Ank sing @ Aw/w= (p/c).cosd, trong 46 & 13
goc gifra phwong chuyén ddng clia ngudn va dwong quan sat.

4.226. Mot trong nhirmg vach quang phd dirge phét ra béi

cac ion He™ bj kich thich, ¢6 bude sdng )= 410 mm. Tim sy
dich chuyén Doppler AX clia vach ndy, nBu ngwdi ta quan sit

n6 dirdd mt goe & = 30° t&i chim jon chuyén dong véi ddng |

ping T = 10 MeV.

4.227. Ehi quan s4i vach guang phd c6 A = 0,59 um theo

chc hiréng ké tir chc bir dbi didn cla mot dia Mat Trdd 101 xich
dao cla né, ngudi ta d8 phat hitn dwge sy khic bigt +& bude

gimg 1 83 = 8,0 pm. Tim chu k¥ quay cia Mt Trd xung quanh -

iruc riéng clia no. : :

4.228. Hiéu Gng Doppler 4 cho phép khdm phé cic sao
ddi & xa nhau dBa nbi khong thé phin biét dwoc chiing bing
vifn kinh. Nhitng vach quang phd clia cac sao 40 trd thanh kép
mot chch tudn hodn, tir d6 cb thé gid thiet ring ngudn 12 hai ngdi
sac quay xung guanh khdi tAm cba ching. Gia thir ring khdi
iwong cha hai ngbi sao nhir nhan, tim khodng cich gitka chiing
v3 cac khdi lwomg ofia chiing, néu s tach cwe dai cée vach guang
phd bing (AL/N), 312,107 % hon nira of sau T = 30 ngly 1d
lai %3y ra m#t 1dn. i '

4,229, Mot song din 1z phiing co tin sb o, dip vudng goc .

én mdt mit gwong chuyén dong theo chidu ngwoc lai, véi vin

e twong ddi tinh _V.' Dung cdng thirc Doppler, by tim 1fn sb
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cha sdng phan xg. Gidn wie bidu thivs thu dwoc G5 vii truong
hop Vo

4.330. MHt may rada lam vide & buwdeo séng M= 30,0 cm.
3 ac.dih vAn tae cha mét may bay bay 167, néu tn B clia phach
gifrn tin hidu cta may phat v tin hifu phén xg tr may bay &
chd @at rada bimg Av= 1.0 KHz _

4.231. Bikt ring phe of— kx clia mot séng 1A bat bidn, tic
12 khéng bign 381 khi chuyén tr mot hé quan tinh ndy sang mét’
18 quan tinh khac, xéc dinh  xem tin s& © vA 35 song & dua vao
pha dwox bitn b3 akar thE ndo 7 Khio sit tredng hep mét chifu.

4.232. Mot tinh vin nde 46 4i ra xa ching 1a véi van the
bao nhidu, ndu bitt ring vach hydre A = 434 nm trong phé cla
né dich chuyén v8 phia 46 13 130 nm 7 -

4.233. Mot xe Otd phai chuyén déug v van 18¢ bao nhify,
46 anh sing d6 cha dén saw (A= 0,70 um) iré thinh  xanh
(A = 0,55 um} 7

4.234. M6t quan sdi vien chuyin dbng thing theo mdt
hirérng nao 46 vét van the vy = Y VA inrde ngwdd db 1 mét
nguén ging don sic ¢b vin 1bc vy = 342, Tan sb rigng cha dnb
sing I8 9o, Tim tdn b anh sdng ma quan $81 vién ghi nkdn dge.

4.238. M5t trong nhitng vach quang phd cia hydro nguyén
il ¢& bwde somg A = 6563 mm. Tim 4§ dich chuyén Doppler
A} chia vach ndy, ndu ngwdi ta quan sht nd dwdi mbt goc vadng
4B vivi chimn nguyén i hydro of ddng ning T= 1,0 Mev (hitu
¥ng Doppler ngang).

4.236. Mot agubn phat cho tin hidu dign tr v&i tin sb riéng
o= 30. 10'% rad/s, chuydn déng -
wiri vin t6c khéng 48 1B v=
= 0,80 ¢ theo mét dudng thing
cich m® quan s&t vién P dimng
vén m&t khodng / (hinh 184). Tim £
#n 88 cla tiin hifu ma quan sat
vién nhin dworv tai Wic ma:

a) ngudn & diém O

b) quan sat vién nhin thiy
ngudn & didm O,

4.237. Mot chim hep electron di qua ngay sit mit mit guong
kim loai, ma trén 46 ngwdi ta ké mai cach tr cochu b d = 20 um.
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Hinh 184,




C4c slectron chuyén ddng véi vin tbe v gin bing ¢, vudng goc voi
cée vach cha cack t&. Khi d ngwi ta quan sbt droe mdt birc xa
khé kign : quy dgo cha che electron o6 dang mét dai, c6 miu bign
d4i phu thude vao gbe quan sat & (hinb 185). Gili thich hién twong
pay. Tim biwdc song cla bire xa dwoc quan sat voi & =45"
4.238. Mt chit khi gdm nhirng nguyén e ¢6 khbi lugng m
dwoe 43t & trang thai cin bing nhiét ddng & nhigt 46 7. Cho w14
tdn s6 rifng ciia anh sdng do
- cic nguyén iy birc xa.
% a) Chirng minh 1dng sy
-~ phin bd phd cla 4nh sing
e : birc xa dwoe xic dinh bing
o\ 7. congihm‘: “a{l— ©jwe)?
7 i I= Ie ,
(I 1a cwdng 85 phd g vii
t8n 88 wg, a=mc?/2kT) .
Hizd 185. b} Tim b réng twong d&
Aw/wpcda vach phd di cho,
tirc |4 B8 réng cha vach gifta cdc tin s6 ma ddi vii chiing 7, = Fp/2.

-
-

4,239, Trong mdt mdi trwong chuyén dong v&i vin iBe

khong A8 ¥ < c 431 v&i hé quan tinh K, mdt séng difn tir phing
dwoe truyén di. Tim vin the ciia sOng nay trong ht X, néu chiét
sulit cha méi trrdng bing 7 vA hudag truyén song tring voi
hwéng chuyén dong cha mdi trwdng.

4.246. Ouang sai anh séng bao gdm & chd khi quan sat,
che ngdi sac hinh nhwy dwoc di chuyén khdi vi tri thye trén bin
irii (do s chuyén ddng cia Trai DAt trén quy #ac). Phuong
JdBn d2n ngdi sso tropg mit phing cla hoang dgo, biln asi
tudn hodn va ngdi sao thyc hiéa cic dao dong g4 trong che gibi
 han goe §F = 41" Tim vin tbc cha TraiDat trén quy dgo.’

4.241. Chirng minh ring sy bign dbi goc & gita phwong
truyén 4nh sang va truc x, khi chuyén tir b quy chil K sang he
quy chita K’ dwoc xéc dinh bing cbng thic
,  ©os &4—8

T 1— Boos @
trong 46 B= V/c¢, V 1 van tdc cha hé X' 86 v&i hé K Trye
x v 1’ cha cd hai hé quy chitn tring nhau,

COs
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4.242. Tim nda géc mé cda hink oon, trong 46 mdt guan
cht vién mail ¢ht nhin nhitng ngdi sao plm rong ban ciu, #8u
ngwéd ta di chuyén dbi voi Trai Dét véi mét vin t8¢ tromg 401
vk B ¥ khic véi van 15c dnh sing 1,07, St dung cbug thire
ctia bai tip trén. '

4.243. Mot hat mang dién chuydn ddng doc theo truc
theo quy ludt y = 6 cos wi, con diém quan sat F ném trén truc
« chch hat mot khodng { (/> a). Kic dinh t§ sb cac mit d¢
thbng hrong clia bire xa diga ¢l /4/1, & gidm P 1ai théd didm ma
toa 46 cha hat y; = 0 va y; = a. Tinh ¥ 55 ndy n@n @ = 3,3.

0% rad/s va /=190 m. :

4.244. Mot hat mang dién chuyén dong déu v&i vin e v
iheo mot dwdng tron b bén kink R, ndm trong mit phing xy
(hinh 186). Tai didm £ trén '
tryc x & cich xa (4m cha dwong
tedn mét khobng rit 1om so v&i ght
R ¢b mét ngwdi quan st Tim

a) sw hifn he gitra cdc gid -

iri quan st dwgc cbia hinh chitu X; Pz
ién y ctia gia t5c cha hat va toa 7 '
{6 y clha né. .

b) ty sB cac mét 4§ thomg Hinzh 180,

hvong birc sa dign tr & didm P,
igi thoi didm, khi hat chuyén
ddng lai gin va ra xa quan sat vién nler 43 v& trén hink.

4.245. Mot hat mang dién chuyén dong G€u trong mot
méi trwdng o chilt sult n ob (hé birc xa snh sing trong nhirng
dign kién xdc dinh (hifn ong Cherenkov-Yavilov). Tim :

) nhirng diu kidn nay cling nhw hwéng clia ble xa khi
khio sit sw giao thoa clla dao ddng dugc kich thich bdi cac
hat tai chc théi didm khéc nhau

b) vin t8c cha hat mang dién trong mrde, néu hat bic xa
Anh sang dudi goc & = 15° v&i phwong chuyén ddng cha hat.

SUF BUFC XA NHIET. BAN CHAT LUONG T Cl4 ANH SANG

4.246. C6 hai ngudn den tuyét dbi birc %3 phigt. Nhiét 46 .

cdn mdt trong hai ngudn B T, = 2500 K. Tim nhigt dé cda
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ngudin E:ia, n%u e song rng voi cue dal cba nang suidi phat
i xa chia né i6m hon budc song dng véi cwe dal cha ndng sult
phat xz cta mgudn thir nhit b AA = 0,30 pm.

' 4.247. D% trung ning lwgng oba mdt vat den tuyée dbi
: bing 3,0 W/em?® Xac dinh bwée song Ung voi owe dai cha
ning sulit phat xa ciia vat aay.

4.248. Bic %o cla Mat Trdi theo thash phin quang phd
cha 1o gin véi bire xa cba mOt vt den tuyét 48i b cyc dal cia
ning st phat xa Gug véri birde sbéog 0,48 um. Tim khéi hrong
hut di cha Mat Trdi trong mdt gidy do sy phét xa. Tinh tho:
gian dé ki lwong Mat Trdd gidm di 17,

4.24%. Nguwdi ta 43t mot qui ciu bing &3ng cb ﬁirérng kinh
d= 1,2 cm trong mdt binh chan khong mi nhidt d¢ cha thanh
binh dwoc g & gin khong &b taydt d6i. Nhiét 46 ban dén cia
gqud cfu B To=300K. Coi
mit gud ciu 12 den tuygt ddi,
tich xem sau bao lam nhit
d6 cha qui cin gidm di n=
= 2,0 Hn.

4.25¢. Co6 hai hdc (hinh
187) véni cée 16 mhd o clng
mét dwéng kinh 13 4= 1.0em vA céc mit ngodi I phin xa
tuyét d6i. Khodng cach gilra cée 16 1% f= 10 om, Trong hic 1
nhidt d6 khong ddi dyoe git B T, = 1700‘5(. Tinh nhiét d6
dwoe thinh 1dp trong hic 2.

Hish 187,

& nhigt 46 T = 1000 K. Tim :
a) nhiét dung oy ;
b) entropi S clia birc xa ndy.

- @51 v&i mat db phéd thé tich cla blc xa ug:
a) trong miSn ma kw < kT (cong thirc Rayleigh- Jeans) ;
b) trong mién mad &w > k7 (cong thirc Wien).

4.253. Bin dbi cdng thirc Planck d8i v&i mat dd phd thé

va A {biréc song).
4.254. T cdng thirc Planck, tim mét 4§ théng lwong
birc xa cbia mot don vi didn tich cla v§i den tuyd dbi trng véi
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4.251, Mbt héc o6 thé tich V' = 1,01 chira bic xa nhuét”

4.252. Tir obng thirc Planck suy ra céc bibn thu-c gin dang

tich ciia birc xa u, t bién s8 w sang bién s8 v (t8n sB tuyén tinh)

mot khodng hep chc bwde song AR = 1,0 nm gin cwe dai cda
mjt dd pho cla birc xa, khi nhigt 46 cba vit I T = 3000 K.

4.255. Trén hinh 188 +& 48 ihi cha ham y (x), dac tmng
cho phin t¥ d3i cla cdog sufit todn phiin cha bic xg nhiét vag
véri khoang phé tir 0 dén x. F diy x = A/%, (A, I3 bréc song
trng voi mat d6 phd cwe dai cla birc xa).

Dwyra vao 46 thi nay tim :

‘2) buwdc séng ma nd chia phd birc xz thinh hai phdn bing
nhau v& ning fwyng khi nhiét 46 14 3700 K ;

)

0 &2 0% Q8 G8 L0 L2 L4 LF L8 80 £2 x
Hinh 188,

. b) phin cong sulit toin phin cla birc xa (ng v&i mitn kha
kign clia phd (0,40 — 0,76 um) khi nhiét d6 1A 000K ; |
c) cbng sufit birc xa irong midn birde sémg A > 0,76 um
tang 1én bao nhifu l8n khi ting nhidt 46 wr 3000 d&a 5000 K.
 4.286. Tir céng thire Planck, thanh 13p bibu thirc xdc dinh
6 céc hrong tir trong 1em? cha mot héc & nhigt 46 T trong
cic khodng phéd (0. 0+ dw) va (A, A+ 4A).
4.257. M6t ogudn sing dibm ding hwdng b cdng sufit
P =10 W, Phat anh sang c0 A = 589 nm. Tim ;
a) mit do thdng hrong trung binh cla cic photon cich
ngudn mdt khodng r = 2,0m ; :
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(53] khaéng cach tir nguln &8 difm o mit 45 the: tich trung
binh cda cde photon B no= 100em™ .

4. 388, Mot xung ngﬁn anh simg ob ning lwong £=7, 5 J
o6 dang mdt chim hep gin song song dép lén mot ban phin xz
c6 hé 55 phdn xa p = 0,60. Gde t&i £ = 30° Dya vio gid thuygt
hat, xac dinh zung truyn ong bin.

4.789. Mot song sang phing ob cwdng 46 7= 0,2 W/em?
dap lén mét m3t geong phing cb hé o phin xa pe= 08 Géc
toi & = 45° Dua vao gid thuyét hat, xdc dinh 46 In clia ap
sultt vudng goc ma anh sang thye hidn trén mit ndy.

4.260. Mo séng sang phing ¢b cwireg d6 J = 0,70 W /em?
chitu sing mdt gua ciu vén mét phén xa c6 ban kink R = 5.0 cm.
He 56 phin xa bing mdt don vi. Dwa véo gia thuyé hat, tim lyc
tac dung 18n gui ciu,

4.361. Trong mdt hé quy chitu X mdt photon ¢b tin sB
w dap vudng géc Ko mot gwrong. Guong chuyén ddng vE phia
photon v&i van the twong dbi tink V. Tim xung trayén cho grong
kHi photon phéin xa :

a) srong hé quy chifu lién kéﬁ vir gu'o'ng :

b} tromg ke K.

4.262. Mt gwong nhé phém ¥2 Iy wing, ¢ khéi lwong
m = 10 mg dwoe treo trén mdi soi day khdng oo khdi lwong,
of chiftu dai { = 10 cwm. Tim gbc Bch cha sgi ddy, ada thye hite

a«mdt phiat v birc xg lade cd xung ngln, véi ning lwong E= 137

theo phuong ndm ngang vadng goc véi gwong. Do diu md
guong co dugce dfng ning ?

4.263. Mot photon oo tn 38 wo dwgre phét ra Al bé it
mét ngdi sao cb khdi hrong M v3 ban kinh R. Tim gia oi cla sy
dich chuyén do hip dia cia tdn sB cha photon Aw/wg tai mdt
noi r3t xa ngdi sao.

4.264. Khi ting dign thé ca mot 6ng ronghen 1= 1,5 Hn,
bwdc song cha giéd han vE phia song ngén cla phd ronghen
lign tuc dwoc bidn ¢6i 2 AX = 26 pm. Tim dién thé ban diu
clia Sng.

4.265. Mot chim tia ronghen hep dip ¥n mét don tinh
thé NaCl Géc torot nhd nhit md ngwdi ta cén co the quan
sét dwoe sy phin Xa gwong tir hé mit phing tinh thé v&i khodng
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cach gifta céc mét phing B 4= 6,28 om, bing ¥ = 4,1° Tim

- dién the 4t 8o dog ronghen 7

4.266. Tin bwde song clha gidi han v phia séng ngin
ofia mbt phé ronghen lidn tye, nBe vin 18c cha electron bay toi
451 Am oue otz 8ng b 0 = 0,83 ¢, trong 40 ¢ 14 vAn 18c 4nh sang,

4,267, Xac dinh gidi han 94 cha hién twong quang dién
46t viri k¥m va vin t8c cwe dal cia cdc quang electrom dwge

Fa rr mdt kém b&i birc xa dién tr ¢6 bwde séng 250 nm.

4.268. Khi chidu sang liér tuc vao mit mdt kim lozi ndo
a5 bing sah sing of bwdec song A = 0,35 pm va A, = 0,54 pim
ngwdi ta thidy ting van tée oye dgi twong eng oba cic quang
electeon khac vhau n= &,0 180, Tim clng Lhoa& oy mil kim
logi nay.

 4.289. Khi chitu mdl birc xa difn tr ob budc séug b =
= 140 nm vae mot gud cdu bing dong dwoe dit xa cic viit khac

thi qua cdu s& dwoc tich didn. 1éi didn 1hé ciye dai 1 bao ahiéu ?

4.279. Tim ddng ning cyre dai cla cc quang electron dwoc
birt ra tr m3t oha ltinm bii bire x2 dién tr md cedng d§ cda

~ thanh phéin dién trirdug cla buc xg bigs b1 véi thevi gian theo

quy ludt E = a (1 + cos wr) cos wyl, trong d6 @ 8 modt hing
5B nao 48, w = 6,0. 10" rad/s vi 0o = 3,60 10" rad /s

4.271. MAt birc xa dign tir cd bwdc séng A = 0,30 um dip
1én mdt & bao quang didn 1am vide & chE & bio hoa. DS nhay
phé twong dng cla ¢ bio quang dién & J = 4,8 mA/W. Tim
hign sufit cia cac quang electrom tirc [d 56 quang electron trén
m3i photon tdi.

4.272., C6 mbt t&8 bio quang dién chin khong, ma mdt
ditn cwc cha nd bing césium, dign cye kia bing déng. Xac dinh
vin téc cwe dai cha quang electron bay téd dién cwe ddng khi
roi vao dign cwe césium mébt birc xa dién tir c6 buwde sdang 0,22 um,
ndu cae dién cure dwoe ndt 14t voi nhan ¢ phia ngodi.

4.273. Mot dong quang dién dirge sinh ra trong mach cla
mdt {€ bdo quang dién chan khéng khi roi vao dign oy kém mdt
birc xa dién tlr cd bude sdng 262 nm. Dong quang dién s tit,
nén dat 18n t& bao mdt the hidu chia 1,5V tir bén ngedi. Tim 46
ién va chifu phin cwe ciia hién thé tiBp xtic ngoai clia 8 bao
quarg didn nay,
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4.274. Thanh I3p bitu thie cha mot dai lwong co thir
nguyén cla chifu dai bing cich s dyng vin toc anh sang ¢,
kbl hrong m va hiing s6 Planck % Dai lwong golag?
4.275. Dua vio chc dinh it bo toan, chirng minh ring
mét electron tr do khong thé hidp thu hoan toan mét photon.

4.276. Gidi thich cac dic tinh san cha sy tdn xa Compton
cla Anh sang béi khoichat: '

a) gid frj cha do dich chuyén AX khong phu thudc vac bin
chiit ca chit gdy tin xa: :

b) cwong d cha thanh phin dich chuyén cha 4nh sang tan

sy tahg cla ghc tan xa |
¢) sw co mit cha mdt thanh phin khong dich chuyéti trong
birc Xa tan xa. : '

4.277. Mat chum hep birc xa ronghen dom sic dap lén
mét chit gdy tan xa. Trong khi do bwdc song ofia bl xa b
tan xa dwdi cac goc ¥, = 607 va &, = 120° 8 khéc nhau 0= 2,0
180, Gid ihir ring sy tén xa xay ra trén cac eleciron fr do, tirh
birdc song cha birc xa 161 ' '

4.278. Mdt photon co ning Iwong €= 1,00 MeV, t4n xa
lén mdt electron fy do dirng nghi. Tim déng nang chia electron
giat i, n3u sau t4n xa bwéc song cha photon bi bitn dbi
n=25%.

4.279. Mdt photon ¢d budc song * = 6,0pm, tan xa lén
mdt electron tr do dung nghi dwdi mdt goc vudng. Tim :

a) tdn sb clla photon tan X2 '

b) dong nang cla electron giat hi.

4.28G. Mot photon cb ning lwong ho = 250 keV tan xa
Ién mét electron ty do domg nghl duwéi mot goe & = 120°. Xac
dinh nang Lreng clia photon  sau khi tan xa.

4.281. Tim bwdc song cha birc xa ronghen, néu dong nang
cwe dai chia céc electron Compton ja Toar= 0,19 MeV.

4.282. Mét photon o ning lwong A= 0,15 MeV,tan xa
lén mét electron ty do dirng nghi. Sau tin xa, brde song clia
photon bign déi I AR = 3,0pm. Tim goc bay cha electron
Compton. ' '
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xa tang theo s gidm cla nguyén i 5B cha chit, cling nhar theo

4.28%. Mot photon o6 nang lwong 16n gip n= 2,0 Hn
nang Wweng cha mét electron durng nghl, va cham tryc dign véri mdt
electron tw do dmg nghi. Tim ban kinh cong clia qui dao ciia
cicetron @it lai, trong mét twr trwomg B=§,12T Gia thigt
ring electron gidt 1 chuyén déag vubng goc voi phwong cla
trig g, ’




Phin 3

VAT LY NGUYEN TU"

NGUYEN T1F CUA RUTHERFORD. BOHR

5.1. Duysa vao miu Thomson, tinh bén kinh nguyéo ti hydro
vA birdr sdng anh shog do ué phit ra, n¥n bigt ndog lwong ion
héa cha nguyén 1l 1d B = 13,6 eV,

5.2, Moi hat o cb déng ning 0,27 MeV, bj tan xa bdi mHt
I ving dwédi mdt gée 60° Tim gk trj twong g cla tham 5B
nghm, | o : :

§.3. Véi mot khodng cach cye tibe 13 bao nhidy, kid mét

hat a o6 d6ng niang T == 0,40 MeV (khi va cham tryc dién) d8n

gén _
a) mdt hat nhan nguyée & chi ning ding aghi ;

b) mét hat ohin Li’ nhe ww do, lic ddu dGng nghl?
8.4. Mét hat a ¢6 doug Ring T == 0,50 MeV b tin xa
dudi gbe & = 90° trong trodmg Culdng cla mdi hat nhan nguyén
tiy thily agin dfng yén. Tim . :

a) bam kinh cong rhd nhilt cda quy dao cha hat ;

b) khodng chch cwe tids ma hat « Jzi gin hat nhén,

5.5, Mat proton co dong ning T vi tham sB ngém b b
tan xa trong tredng Culdng cha mdt hat nhin nguyén th vang
durng yén. Tim xung truydn cho hat nhén nay do sy tdn xa. .

5.6. Mot hat c6 ddng ning T b thn xg bdi mdt gitng thé
ning hink cdu o6 ban kinh R va &§ sau Uy, tire 1 trudng ma
trong d6 the adng cha hat ob dang:

: B khir> R,
v g ¥hi r < R,
trong dé r 13 khodng cach tir thm cla gifng Tim sy ficn hé gilra
tham s5 ngdm & cla bat va géc & ma hat b Igch khéi phwon
chuyén déng ban diu. :
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§,7. MNguwi ta chitu mdt dong song somy chc hat ¢& ban
kinh 7, vao mét qud chu ding yén cb ban kinh £ Gia thiy sy
va cham cda hgt véi qua clu 13 dan b, tm:

2} goc lach & cha hat phy thude vae tham sb ngim b clia nd |

b) phin hat tf 461, tan xa rong khodng gbe t & den &4 4%

s ) , 7
¢) xée sult tan xa cha hat & ban cfe rwée {$ < = i,

& .8, Mot chivm hat @ hep ¢b déng ning 1,0 MeV dap vadng
g6c 1én mot 14 platin day 1,0 pm. Quan sat c4c hat thn xa theo
gic 60° voi phwong cta chum 14 bing mdt may dém o6 16
vao hinh irén ob difn tich 1,0 cm?; 18 ddt céch khu vie tan xa
cha 14 mot khodng 10 cm. Philu cic het @ tén xg d8p vio 16 cda
may dém bing bao nhiduy ?

5.9. Mot chum hat o hep cb d¢ng ndng 7= 4,50 MeV va-
cwimg 4o I =5,0.10° hat/s, dap vudng goc n mét 14 vang.
Tim bg diy cha 14, néa cach khu vie thn xa m§t khodng r = 15 cm
va dwdi mot goe & = 60° v&i phuong cha chiun téi, mét 48
Adng hat tan xa 12 j = 40 hat/(cm?s).

2.10. M4t chum hat o hep ddp vuéng géc 1én mét la. bae.
Sau 14 bac dit mbt may dém ghi cic hat tdn xa Gng véi cong
thire Rutherford. KRi thay 14 bac bing mdt 14 platin ¢d cing
5 day khdi lrong, thi s8 hat o ghi dwgc trong mdt don vi thoi
gian tang lén n= 1,52 ldn. Tim 8 thir cha platin, gia thir
ring di biét & thir ty cha bac va trong legng cha cd hai nguyén
16, :

5.131. M§t cham hat o hep ¢ déng nang T = 0,50 MeV
dap vadng goéc ién mét 14 vang cb 4§ day khi {wong la
pd = 1,5 mg/cm®. Cirémg 46 chim hat 12 Fo= 5,0.10% hat/s.
Tim s6 hat a bi tan xa béi 14 viog sau 1= 30 phut trong cic
khodng gbéc :

a) 59— 561°; b) trén G4 = 607,

5.12. MOt chim hep cic hat proton ¢b vén téc v = 6.10°m/s
dap vudng goc 1én mdt 1 bac cb &§ day d = 1.0pm. Tim xac
sulit tan xa cia cdc hat proton & bén cdw sau (#2907,

5,13. Mot cham hat o hep o6 déng ndng T = 600 keV ddp
vudng gbc 1én mdt 14 véng, chira n = 1,1.10"° hat nhan/cm?.
Tim sb t§ d6i cic hat o, tan xg dwdd goe ¥ < 8o =20°
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£.14. Tim tist didn hidu dunmgcda hat nhén nguyén i uran
g v&i s tan xa cée hat o o6 déng nang 7= 1,5 MeV wong
khodng cac goc 1om kon & = 60°

5.15. Tiet dién hidu dung cla hat nhin nguyén flr vang ng
véi sl tan xa cac hat o don nang lwgng trong khodng cic goc
v 90 dén 180° bing Ac = 0,50 kildbac. Xéc dinh:

a) ning lwong cta cac hat o;

b} titt dién vi phan cua s tan xa° do 40 (kildbac /stéradian)
feng vori goc ¥ = 60°. : ’

5 1%, Theo ditn dong luc heoe cb dién, mdt eleciron chuyén
ddng viri gia tbe w 58 mit mdt nang lwong do bitc xa theo quy
luat :

trong 46 e 13 dién tich cla electron, ¢ 1a vam toc anh sang. Xac
dinh khoing thoi gian ma sau dé ning lwong cla electron thwe
‘hién mét dao dong gl didw hoa véi tin sb o = 5.10% rad/s
giam 1= 10 Hn

'5.17. Dung cong thirc & bai tip trén, xéc dinh khoang théi
gian, trong 46 eleciron chuyén ddng trong nguyén tr hydro
theo mot gquy dao trén c6 ban kinh r= 50 pm <6 thé roi vao
hat nhin. D& doa gian gid thir ring vecty w ludn ludn hwong
vao tam nguyén il _ .
5.18. Tromg phd cia hydro nguyén tlr ngudi ta bift budc
song ofia ba vach thude cing mét diy 1a: 97,26, 102,58 wa

(rén ma c6 thé doan trwde dwee ching nhé ba vach ndy.
£.19. Mbt hat o6 khdi lwong m chuyén dong theo mét
qu§ dao trom trong mot trurdmg the dBi x¥ng xuyén tam U =
kr?/2. Bing ditu kign hrong v cla Bohr, hdy tim cic ban kinh
ob thé cb clia cac qui dao va cac mikc ning lwgng clia hat nay.
§.320. D6i véi ngayén o hydro va jon He® hay tinh:

a) ban kinh quf dao Bohr thir nht va vin t8c cha electron
trén quy dao A6 :

b) déng nang va ning lwong lidn k&t cla elsciron & trang
thai ¢ bdn; :

¢) the jon hoa, thé kich thich thir nhft v budc soéng cta
vach cong hudag (0 = 2—n = 1},
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121,57 am. Tim bwdc séng cta nhitng vach khéac trong phd .

5.21. Tinh mach sB cda s quay cia electrontrén quy dao
Bohr thir hai cha ion He™. )

5.22. Di8i véi cac hé trong ty hydro, tim mdmen tir p,
g vii chuvén dng clia eleciron trén quy dao thir a cling nhw
i) s gilta mémen tr véi mbmen or Y./M. Tink mémen g
oia mdt electron trén qui deo Bohr thir nhat.

$.23. Tinh toan va vé theo thang cée buwdc séng, cic khodng
phd trong 46 co chiva diy Lyman, Balmer vi Pashen dbi voi
hydrd nguyén tl. Téch ra midn phé khd kidn trén thang nay.

5.24. Tinh d5i véi hydrd nguyén tl

a) cac bwdc somg cla ba vach diuw tién cia diy Balmer;

b) ning sudt phan gidi cyc tiew L/84 cla miy quang phd,
trong 46 cé th phan gidi hai mwoi vach d3u tién ¢l diy Baimer

5.25. Mét bikc xa cha hydrd nguyén t& dip vadng goc lén
mét choh té nhidu xa o6 b8 réng / = 6,6 mm. Trong phd quan
sit duwoe,dudi mdt goc nhidu x3 & ndo dé, vach thir 48 cla day
Balmer xut hién tai gi® han phan gidi (theo tiéu chudn Ray-
leigh). Tim géc nay.

5.26. Phd trong tw hydrd phu thude yéu 16 ndo, néu buéc |
song cha né ngin hon bdn ldn budce séng cla hydrd nguyén tir.

5.27. Hydrd ngeyén ur & phét 1a bao nhifu vach phd,
khi ngiwdi ta Kich thich né 1én mirc ning hrong thir n?

5.28. Tim s8 hrong tir # ing v&i trang théi kich thich cha
ion He*, néu khi dich chuyén v& trang thai co' bin, ion nay
phat ra lién tigp hai photon v&i chc bwrée sdng 108,5 va 30,4 nm.

5.29, Tiah hing sb Rydberg (ra cm™ 1), néu bi€t ring ddi
véi che ion He” hidu sb céc bwoc séng gifta céc vach dén cha
day Balmer va Lyman bing AR = 133,7 nm.

5.30. ¥ ion trong ty hydrd nao thi hiéu sb cic song cla
cic vach dsu diy Balmer va Lyman bing 59,3 nm.

$.31. Tim buwée sbng cua vach diu cla diy phd cla cac
jon He", trong d6 cic kholdng gitra cdc vach cud 14 Aw =
— 5,18.10%5 rad/s. .

5.32. Mang lwong lién kBt cba electron trong nguyén ty He
bing Eg = 24,6 ¢V. Tim ning lwong cén thié d& birt cd hai
electron ra khéi nguyén tl ndy.

5.33. Nguyén tir hyded phii chuyén dong véi déng nang
cye tidy bing bao nhidu, & khi va cham tryc -dién khong dan
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néi v nguvén i hydrd khac dang domng nghi thi mdl troag
chc aguyen ifr dé o6 thé phit ra mét photon? Trude khi va
cham c4 hai nguyén b déu & trang thél co bdn.

5,34, M&t nguyén tir hyded dieng nghi phat ra rudt photon
ing vOi vach ddu cla dity Lyman. Wguyén il 44 b vin i8¢
béng bao nhify ? '

5.35. Trong cdc didu Kin cha bai toan tvén, tinh adng
wromg cba photon dwge phit khae v&i ming lwong cla sy
dich chiuyén firong wng trong aguyén ti 12 bao ahidu phin trim.

5.36. Mot ion He* ding nghl phés ra m§t pboton &ng v&i
vach dfu tién ciia day Lyman, Photon nidy d4 bt mdi quang
eleciron khéi mét nguyén 1l hydrd dimg nghl dang & rang
thii co ban. Tim vin thc cha guang electron.

5,37, Bing cich tinh toén sy chuyln déng cia hat ohan
aguyén tir hydrd,tim bita thire 401 voi ning lworng lidn ki cda
clectron & irang thai cor ban v hing b Rydberg. Ning lwegng
1ién kBt vA hing s8 Rydberg thu dwee khi khong k& dén chuyen
Adng cha hat abdn s& khic cac g4 ti chinh néc twong Gng cig
che dai hrong nay bao nhiéu phin irdm ?

5.38. D5i vol cac nguyén t& hydd mhe v2 niug, H va D,
tim hidu sB: :

a) ndng hromg lién kBt cha che eleciron cha ching & trang
thai cor bdn ; :

b) bude song cha cc vach dau tién cta dfy Lyman.

5.39. Tinh kho4ng cich gifra céc hat cha mdt hé & trang -

thai co bAn, Frag véi ning lwong lién k& va budc song cla vach
d%u tién cha diy Lyman. Khao sit chc bé sae :
) nguyén t mézén hydrd co hat whan 14 mbt proton (trong

nguyén il mézén thay cho elestron, mézdn chuyén ddng, <0,

cung dign tich ahiwng khdi lwong l&m bos 207 1dn).

b) pdzitrdni cd clu tao gbm mft electron va mot positrén

chuyén déng xung quanh mdt khsi tdm chung.

CAC TINH CHAT SONG CUA CAC HAT

8,40, Tinh bwdoc séng de Broglie clia mét electron, proton, .

nguydn 1l wran oo cing gt ddng nang 100 eV,
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5.41. Cin phii tniyén thém cho mt eleciron mil pang
hrong bac nhidy, dé badc song de Broghe clia o gidm tir 100
dén 50 pm.

§.42. MOt notron of déng nang T = 25 £y bBay 1o mit
doton (hat ohén cia hydrd adng) dirng nghl Tim badc s6ng
de Broglie cha ¢b hai hat irong hé tdm quén tnh clia chang.

5.43, Tinh bwéc séng de Broghe oo xéc sulit 1on nhit cla
cée phan tir hydsd oim & trang thii cin bing nhiét dong &
nhiét 4§ trong phong.

5.44. Thanh Jap biu thirc 381 véi bwde séng de Brogiie cla
m&t huat tweerng 361 tinh chuyén ddng voi dong ndng T. Vi cae gid
tri 7 nho thi sw sal iéch trong cdch %ac dint A theo cong thirc
khong twong 481 tinh khéng vurot qud 17 d8i voi electron va
proton 7

£.45. M6t ddog song song cic electron don ning hrong dip
vudng goc 1én mét man chén cé mit khe chir nhit hep cb bé
rdng b = 1,0 um. Xac dink vén t8c clia cac electron ndy, nfu
tsén man Anh & cich xa khe mdt khodng /= 50 cm, bE ring
cfia cyt dei nhiu xa trung tim 13 Ax = 0,36mm .

5.46. Mot dong song song cac eleciron, duge gia t8e bl
the hidw ¥ = 25V dap vudng géc  1én mdt man chin ¢6 hal
khe hep md khoAng cach giira chimg 13 4 = 50 pm. Xéc dinh
khofdng cch gifra che cyc dai k& tiép nhau céa anh nhiéu xa
trén man Ank ¢t cach khe mét khodng (= 100 cm.

5.47. Mot chim hep céc electron don niing hrong dép lén
mit ty nhién cha mét dom tinh thé phém dudi mdt goe trwot
& = 30° Khotng cich giira cac mit phing thudc V& tinh thé
k& ti€p nhau, song song v&i mEl ndy clha don tinh th 13
d= 0,20 nm. Khi ¢6 mdt dién thé ting tfc Vo ndo Ad thi ngwii
ta quan sat dwge mot cyc dai clia sy pbdn xg guwong Tim Vo,
afu bilt Ang cwe dai nhw the ndy ca sy phie xa gwong sinh
ra, khi ting dién the gia 16c lén = 2,25 lin.

5,48, Mét chum hep cic electron don ning luwong dip
vudng g0 1én mt don tinh the niken. Theo phwong tao thanh
mdt géc & = $5° v&i dudng phip tuyBn clia mit, ngwdi ta quan
sht dirgre mot oy dai phdn xa bac bdn, khi ning hrong cla cac
electron 13 T = 180 eV, Tiah gia tri twomg Umg cba Khoing
cach giita cic mdt phing.

237




3,49, Mot chidm hep cac electron voi dgng nang T = 10 keV
di qua mat 14 nhom da tinh thé, tao ra 8o man &nh mdt b§ vong
(ron nhifu xa. Tinh khodng cach gilta cic mit phing ¥ng voi
sir phin xa bac ba tir mdt hé mdt phing tinh thé nao dé, nfu
né trng v&i mét vong tron nhidn xa co dwdng kink D = 3,20 em.
Khodng ¢ach gilra man éph va 13 B 7= 10.0cm.

5.5¢. Mot hat o6 khéi hwong m & trong mét gigng the ning
mét chitu hinh chi nhit v&i cic thinh cao v0 han. B2 réng cha
gigng bing /. Tim céc gid iri pdng lwong o6 thé c6 dwee cha hat,
bigt sing chl thye hidn diwge nhitng trgng thai chuyén 4ong cha
hat ma ddi voi cac trang thai 46 b2 réng clia gitng 1A mbt s6
nguyén cda nira budc séng de Broglie.

§.81. Giii thich chc didi kién hegog ti cha Bohr trén co
s gid thuydt sédmg: chimg mioh ring eleciron trong nguyén
tr hydrd chi c6 thé chuyén dbng theo mdt quf dao trom ma
bar kinh 3 mdt 3 nguyén 18n bude song de Broglie.

8.53. Udc lwong nhitng sai lech nhd nhit ma ngwdi ta cé
ihé x4c dinh via tdc cla mét electron, proton vi mdt qua cfu
6 khai hrong 1 mg, néu cie toa 46 cha cac hat va 1dm cda qua
cin degc xdc diph véi mdt 46 by dinh 14 1 pm.

5.53. Chimg minh ring d6i v&i mét hat ma 44 bai dimb

vE vi tri 1a Ax = A/2%, trong dO A 13 birdo somg de Broglic cha

hat thi 85 bt dink v& vin t6c bing mdt hwong ob 4O iém cing
bic véi chinh vin t8c cha hat. :

5.84. Nho hé théc bit dinh, wée luwgng déng ning cuc
iibe cla mét electron chuyée déng trong mot mi€n ¢ kich thwée
f~ 6,1 nm. '

5.5, Mot electron ¢ déng nang Ta 4eV duwge dinh x&
trong mOt mién b kich thwde = 1 pm. Dya vio h¢ thire bit
dinh hiy tinh 45 bt dinh twomng d8i v& vin dc cha ad.

$.56. M6t electron ndm trong mot gi€ng thé ning hinh chir

nhft mét chiBu cb thank cao vo han. BE rong clia gigng bing /.

Dya vao b thirc bt dinh, woe hrong &p hrc cta electron 1én
thanh gifng ndy, v&i ning hrong cb thd o6 dwoc cha nd 14 cure
tidu,

§.57. Mt electron tr do, Nc ddu dwgc dinh xir trong
mdt midn ob kick thwée I= §,1 nm. Dira vio hé thire bt dinh,
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woe hrong thivi gian 1, 4 sau 46 b8 ring cla hop song tng voi
nd ting ¥n n= 10%@n.

5.%%. Mot hat cb khéi Eai'{mg m chuoyin dong trong mst
trwdmg the mét chide U = f;‘%m (dao tir didu hoa). Dywa vio hé

thire bat dinh, wée lwong néng heong cb the od duge cwe tidu
cha hal irong mdt irwdmg nhir thé. _

£.8%9. Dhwa vao hé thirc bit dinh, wéc hrong ning hwong
co thé oo dwoc ce tidu chia mdt eleciron trong nguyén tir hyded
v& khodng cAch hifa dung twong wng cba nd tinh tlr hat nhin.

5.60. Mot chum song song cac nguvén o hydrd véi vin
8¢ v = 1,2 km/s dap vudng géc 1B mbt man chin o6 mot khe
hep. Mot mén aoh dit sau va cdch mam chin mdt kKhodng
= 1.0 m. Dya vic hé thirc bt dinh, wic hrong b8 ring 8
cla khe m3 véri bE rong 36 b8 rdng cha dnh cla khe trén min
Anh & cue tidu. _

5.6, Tim nghidm riéng cta phuong trinb Schrodinger mdt
chidu, phy thudc théi gian, 481 voi moét hat chuyén déng wr
do c6 khdi lwong m. '

$.62. Mot hat & trang thai co bin trong mit gibng the
ning mol chifu hinh chiv nhit cd bé edng ! &6 thanh khdng thim
tuyét 48t (0 < x < f. Tim xac suft hwn lai cba hat & trong mign
tissx <2l3.

5.63. Mot hat o6 khdi lweng m ndm trong mot gigng thé
nang mot chifu hinh chir nhit ¢é thinh cao vé han. B2 réng
cha gibng 12 /. Tim cic hamw séng chuén héa cha cdc trang thai
dirng cta hat ; 13y gdc tink toa 88 x 14 tAm olia gi€ng. '

5.64. Chérng minh ring nhivng him somg cla cic trang
thai dirng cia hat trong mét gidng the mot chidu cd thanh cao

v6 han 13 tryc giao v&i nbau. tire 13 thda mdn difu kitn
f

[q:“n.?,,;dxz@ ndu '+ 4 OF day / 13 b8 rong cba gibng, n
o .
12 cac s§ nguyén.

5.65. M6t electron ndm trong mét gitng the nang hinh chir
nhit co cac thanh cao vd han. B2 rdng / cha gilng sao cho cic
mirc ning leong dwge phin bd rét sit nhan. Tim mét dé cac
mirc dN/dE tiee 13 sB cac mirc trén mdt domn vi khodng niing
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hrong, phy thede theo E. Tink dN/dE d6i viil £ 1,0V néu
= I, & o, _

5.66. Mol hat o6 khdi legng m ndm trong mét gigng the
ning hai chi€u, hinh chir uhft ¢b céc thinh khing thim tuyét
Afi. Tim ; -

a) cac gid tri o6 thé eb ciis ning hwgng clia hat, ndu céc
canh gitng bing /, vd Iy : : ) _

b) chc gia tri ndng lrong cla hat 461 voi bdn mic Adu tidn.
nén gidng kinh vofog ob cenh & 1

'5.67. Mot bat o6 Khbi hrog m nim trong mdt trudmg e
mé chifu U(x) cb dang vE wén hioh 139, wong g6 U{{Q) = =,

a) Tim phwong trinh xéc dinh cac gid i cb thé ¢f clia ning
lwong cia hat trong mién £ < U, Bwa phwong trinh ndy v8

dang : .

sinki = + ki V2 [amPUq : k = V2mE [k
Oya vao I gidi bing 98 thi cha phwong trinh ndy, chirng minh
ring che gid tri o6 the dwpe clia ndng hroug clia hat tao thinh
mbt phd gidn doan. -

b} Tirs g4 ixi owe tidu cha dai hwomg PU, trong db xuit

kitn mirc nang lweng thl

© nhBi trong mién £ < Us V&1

gié tri cwe tidu nao cla U,
mirc thir 7 o8 xubt hign ?

¢} Tink xdc suft tim hat

midn x>{ 460 voi inedng

; = hop 1o = (3R/4)2R%[m.

hat nhé hon thé nang?). _
$.68. Tim cic gid i o6 (hé ob dwgc che ning lwong cla
mét hat o6 khdi hrong m, sdm irong mét gidng the d5i xbng Ie:1FIN
0 khi r<rp,
U= wkhi r=ro
451 voi treong hop ma chuyén ddng cla hat dwoe md @ béri
ham sbug () chl phy thufc theo r.
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iy véri nang legng £ < Uy trong -

{341 thich khd ning hwu lai
Hish 189. cba hat trong mién ndy (&
day ndng lwong todn phin cha

Hwedng din, Khi gidi phwong tiinh Schrédinger ding phép
the Plri= x{r}/r.

5.69. Ham song cha mdt hat oo khdi hrong s 38 vix tryng
thai oo bap trong mot tnrdng thd mot chiby Ui} = kx? (2 ch
dang bix)= Ae ", trong d6 4 15 he $5 chudn hoa, @ A mdt
hing 6 dwong Ding phwong trinh Schrodinger dé tim @ va
nang lwong £ cia hat & trang thai do.

5.7¢. Dung phuong trioh Schrodinger 3¢ x4c dinh ndng
hrong cfa electron ¢ha nguyén ir hydro & trang thal ${r)=
— A(k+ar)e ™, trong 40 4, ¢ vd « R cic hing s ndo do.

5.71. Ham séng cla mdt electron & trang tha co ban cia
aguyén tr hydrd oo dang P{ry= de” o wong 46 AT 1A mét
hing 5 pao 4O, ry ¥ bin kinh Bahr thir ohit. Tim:

a) khodng cach co xac suft iom nhét cta electron tinh DY
hat nhan ;

b) gia tri trung binh cha wodun cia lwe Coulomb ;

¢} gid tri trung binh clia thé ning :

d) thé tinh difn trung binh gly boi mot electron izl thm
ghia nguyén tir. ’ -

5.72. Mot hal co khdi lwong m va néng heong £ chuyén
dong tir bén trai t&i m& hang rao thé ning (hinh 190). Tim :

a) hé sb phan xa R cla hing rac ndy, khi £> Us;

b) 46 sau hiéu dung x ¢ ma hat thdm nhép vao mién x >0
khi £< Uy (xw 1d khodnz cich tir gidi han cha hang rdo ioi
didm ma miat db xdc sult tim hat gidm e 14n).

I
Uo . Uﬂ
E t E E "
A S v I
é e | ) £ - l-e—-Z—a- T
0 S~ a b
Hinh 190, : Hinh 191




5.7%. P8i véi mit elestron ob ning hrong E, tim xéc sufit
D truyén qua mét hang rao the, ob b€ rfng / va chidu cac U,
pén hing rao b dang v&:

a) trén hinh 191a;  b) trén hinh 191b.
Khi tinh dung cong thic:

X1

Dmexp(——% gmd}c}>

L

irong 46 x; va x, la cic diém ma gifra ching U > £.

CAC TINH CHAT ClA CAT NGUYEN TU. CAC PHG

574, Nang hrong lién k& cla mét electron héa tri cia
nguyén ol litivm & trang thai 25 va 27 twong Ing bing 3,39 va
3,54 eV Tinh s§ bd chinh Rydberg dbi voi cic s6 hang Sva P
cha nguyén ti nay. . '

5.75. Tim s5 bd chinh Rydberg d8i véi sd heng 3P cia
nguyén tir natri; the kich thich thir nhit cha nguyén b 6 biag
2,10V con nang hrong lign k& cba electron héa tr & tramg
thai oo bin 35 14 5,14 €V. : _

5.76. Tim ning leong lién k& cha mot electron héa i &
trang thai co bin cda nguyén t liti, ndu bi& ring bwdc sdng
cha vach ddu cha dly 16 nét 1a A, = 813 nm vi bwoc song cb
giti han song ngn cha day ndy I A, = 350 nm. Co

5.97. Xhc dinh bwéc song cla cic vach phd sinh ra trong
sir dich chuvén ¢lia cac nguyén o Jiti bj kich thich ti trang thai
35 vé trang thdi cor bin 25. S5 bd chinh Rydberg ddi véi cée
' §8 hang S va P bing — 0.41 vi — 0,04,

8.98. Cic bude séng cha cac thinh phin kép di vang cha
vach cong hwémug natri dwoe quy dinh béi sy dich chuyén
3P — 3§ biing 589,00 vA 589,56 um. Tinh gid tri cda sir tach s5
hang 3P ra eV. .

5.79. Vigt cic ky hitn phd cha cic 3 hang cia nguyén b
hydrd, electron cha né ndm & trang théi voi b hwong t& chinh
n=73, : .

5.80. Mot nguyén tlr & trang thai véi cac sd lwong tr §
va L awong tng bing :
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a)2va3; by3va3: <) 5/2 vk 2 cb thé b cac b
hrong il J ndo va bing bao nhidu 7

%.81. Tim cic gid tri co thé ob duwye cla cbc mBmen oo todn
phin cla cac aguyén tir & cée trang théi P va °D,

§.82. Tim mdmen ov todn phin cwe dai ¢d thé o6 duec
va ky hitu phé twong Gog cla s8 hang cla mét nguyén il :

a) nairi ma electron héa tri cha né oo sB hrgng tir chink 1A
n=4;

b) o6 chu hinh electron 1 bs*2p34. :

5.83. Bidt ring & cac trang thés £ va D 3B cdc gid trj oo thé
cd durgre chia 8 hreng tit J 13 obwr nhav va bing sdm. Xic dinh
mbmen co spin & chc trang thai Ray.

5.84. Mot nguyén tir ndm & mot trang théi cb sw kép boi
bing ba con mdmen oy toén phiin bing 2Y20. 38 Wwong vl
L twong g <0 thé bing bac nphitu?

5.85. Tim cic s kép bdi % b thé cd dwor clia che B hang
thude loal: - .

) *Dy. b) “Pyys o "Ryt

5.86. MOt nguyén tlr nio d6, ngodi cée lop vo ¢ bi chidm
h&t, con b ba efectron (s, p, va 4) vd & trang thai o6 mbmen
cor toan phén cé thé co dwge cye dai ddi véi clu hinh nay. Tim
trong miu vecto trong rng ciia nguyén tl, gée giira cdc mdmen
spin vd mdmen ov toan phdn cha nguyén th ndy.

5,87. Mot nguyén tlr & trang thai ob 5B hreng t& epin S =1
c6 mSmen oo toan phin AV6, Trong miu vecler twong Gng,
goc gilka chc momen spin vA mOmen oo todn phin 1B &= 732"
Viét ky hién phd clm sb hang cla trang théi ndy. _

5.88. Vidt cic ky hiu pbd cda chc s5 hang cla mdt h§
hai electron tao mén tlr mét electron p va mdt electron 4.

5.89. Mot hé gdm mét electron 4 va mét nguyen tr & trang
thai 2P, Tim cac s6 hang phd co. thé ob dwoc cha he ndy.

5.9¢. Hay xac dinh trong nhitng sy dich chuyén dwéni day,
nhirng s dich chuyén ndo bi cim béi cic quy tdc hva chon :
2Dyq = Pya: Py +28yas Fs =3Py Fqp =Dy,

5.91. Xac dinh 6 boi suy bidn tdng cong cia trang thél 3D
cha nguyén td liti. Dai lwong nay ob ¥ nghia vt iy gl ?

5.92. Tim dd bai suy bidn cha trang théi 3P, 3D, vi *F vbi
chc gid tri cye dai b thé co duoe clia mOmen cor todn phin.

223




$.93. Vist ki hitn phd clia 53 hang b 43 bi suy bin bing

by, con cic 56 hwrong v L v S lién k€ v&i nhou bdvi hé thire
L= 38 .

5.94. Trong nguyén tr cba aguyén 9 ndo cb cic Mp v
K, L vh M, v Wp con 4s bi chifm bt v #p con dp b3 chidm
mbt nfea? '

£.95. Didng quy the Hund, tim b hang oot bin cla mdt
nguyén 1y 6 mdt Iép con khdng bi chidm hét o chira :

a} ba clectron p;  b) bln electron p.

5,96, Dipg quy the Hund, um mbmen ov todn phin ciia
mét nguyén b & teang thii co bin, nku 16p con cha nd khéng
bi chi®m hét, chiva : :

a} ba election o; b) bdy electron 4. -

5.97. Ding quy the Hund, tm o6 cic eleciron trong mdt
i oon duy mhit khong bi chidm h& cla mét nguyin tlr, niu
bigt ring ching 13 :

a) chc elootron o va 58 hang oo ban clia nguyén th & *F,

b} cie electrom p va s hang co bia cla oguyen o 1A 2Py a

3.98. Dang guy the Hund, tim mmen tir cla trang thil cor
ban chs mot nguya U b &p con khdng kin ; 1&p ndy bi chi¥m
dting mbt nda bli ndm electron.

5.99, ¥ac dinh ¢f 85 gilra s aguyén 4 cle natri hoi & trang
thai 3P vii sb nguyén t & trang thai oo bin 35 & nhidt 4

T= 2400 K. Biét ring sy dich chuyén 3P — 3S ng v&i vach

phd & = 589 nm. _

5.190. Liti nguyén o b ndng &0 n=3,6.10" nguyén
t jem® & nhidt 4§ 7= 1500 K. Khi d6 cong sufit bivc xa cia
vach cdmg hwdng A= 671 nm (2P — 23) dinh cho mdt don vi
thé tich kit bing P= 030 W fem® Tim thoi gian sBag trung
hink T clta céc nguyén o liti & irang thai kich thich cdng hurdng.

5.161. Tinh thevi gian sbng trung binh cla che nguyén ti
bi kich thich, n8u bilt ring cwdag 45 cha vach pho, gy bdi
sir dich chuyén +& trang thai oo bén, gidm di n= 25 1in 12i mot
%hodng cich /= 2,5 mm doc theo chim ce nguyén tlr md vin
t5c chia ching 13 v=600m/s.

5.102. Tim bwéc song cha vach K, cha dbng (Z=129),
nBu bidt bwdc séng cha vach K, cla =it (Z = 26) ding 193 pm.
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5.88%. Dwra vao dink Wit hMoseley, hiy b

ay bwde sdug oie vach K, cfz abdm va ofbas

B} higu 58 cac ming lwong Hén ki chy cho electron & vd
£ ola vanadionm. '

5,104, Co bao nhide nouyén (6.chira tong mit dfy &
gifra che mguyén 8 md cie voeh K, cfa ching of budc sbng
bing 250 vi 7% pn 7

£ 165, Tima Jién the 45 @n Sag ronghen o JGi am ope
bhng niken, nBu hifu b cho bwde sdng cla vach £, va pidet han
sémg mghn cfe phd ronghen lén e bing 84 pm.

5,006, V&l mdt difa the ndo &5 Jat 8a Ing ronghen o
G561 am cpe bing nhim, bude sdag ola gl han sbag agha ola
phib ronghen lidn tuc blng 0,50 mm. Kbi 86 ngwdd ia o5 quan
bt duoc div & cha phd dic wung o6 dite e kich thich blng
1,56 &Y khong ¥

5. 507, Xhithng didn the $31 0 Bug ronghen e ¥y = 10 kY

¥ ¥, == 20 kW, Kholng bwde sdng gite vach K, v gidd hun

song nghn cla phé ronghen lide tye ting ln m = 30 Ma. Xic
dink &8 thir by cda nguyén 10 1Bm A8 dm owc cta Bag By,

5108, & kim lomt ndo, trong phéd hip thy, Wit sb cée
t8n 55 cie odc gidt han & v £ cfie ey hiip thy cho lia ronghen
I3 Ao = 6,85 . 10"% eadfu 9

5,069, Tinh ning feong Hén k& cie md slectron X cla
vanadivm ma 08 vai 0d brde sdng cba gidt han L cla sy hip
thy & Ap= 2.4 nm. _

§.339. Tin oiog brong lign kBt cda eleciron L cha tiam,
2% hitu 55 chc bwée song cha vach Gau che diy £ vh gidd hae
sdag nghn oha od 13 Ak = 26 pm.

5.311. Tim dbnp ning vh vin e cla cic quang electron
bi bivt ta da sy bire xa £, clis kfm ol kvp vé K clia cie ngyyén
thr sdt; pidi han cha dai blp thy K 481 v&i s 12 Ry = T4 pm.

§.1172. Tinh m manbétin Bohr mdmen tir cda nguyén o,

a) & trgng thai 'F; '

By & trang thai *Dys;

¢} & trang thii véi 8= I, L = 2 v thira 0 Lande g = /3.

8,513, Xéc dinh momen co spin ola mbi nguyén th &
trang thii D,, ntu gid tr ayc dzi cha hinh chifu cha mdmen Hr
& trgmg thai ndy bing bda manhétdn Bohr. '

|5—1657
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5.134. MOl nguyén t & trang thii véi sb hegng i L= 12,
S=1 ndm teong mét ilr irwdng yéu. Tim momen tr cha ad,
néu bitt ghc cb thé b dwee nhéd nbit gifra momen co v hwdng
chz trromg bing 30° _

£.115. Electron héa trj cla mét nguyén v natri ndm &
trang thai véi ¢ lwong vl chinh # =3, khi ¢ o6 mbmen oo
toan phdn cb thé ob dwee cwe dai. Mdmen ti cha nguyén t &
trang thai 45 1 bao nhigu?

§.116. MOt ngoyéa dr bi kich thich ¢ mét cdu hirih electron
15? 2% 2p 3d vi ddng théi & teang théi ¢ mdmen co todn phin
6 thi oo dwge cye dai. Tim mdmen tir clia nguyén tr & trang
thai d6. .

5.117. Tim mémen co todn phidn cla nguyén tir & trang
$hii véi S = 3/2va L = 2, n8n bidt mdmen tlr cba nd bing khbng,

5.138. Mot nguvén tr ndo 46 & trang thal fmg vl 5= 2,
mémen oo toan phin M = Viﬁa con momen tr bing khing.
Vigt ky hiéo phd cla sb hang twong kng.

5,119, Mot nguyén tr & treng thai *Py, doge dit vao
mét G trwdng ngodi o chm fng r B= 1.0 ks, Trén guan
didm cha miu vecto, Hm vin t8¢ gbe ti¥n ding cia mdmen cor
todn phin cha nguyén Hr nay. :

5.128. Mot nguyén tr hydrd & trang thai binh (hwdng
ndm céch mét diy din thing dii o6 dong dién /= 10 A mdt
khodng r = 2,5 em. Tin lyc téc dung ién nguyén tir.

5.323. MNguwdi ta che mét chim hep céc nguyén tlr vanadium

& trang théi oo bin *Fy, i qua mdt tir trwémg ngang khong -

ddng tinh ding k&, trdi dii mét khodng /; = 5,0 cm, bing phwong
phip Stem vi Gerlache. Sy thch chimm dwoc quan st trém man
inh 43t cich nam chim mdt khodng 1, = 15 em. Ding ning
clia'chc nguyén t& B T = 22 MeV. Véi gid i ndo cha gradien
clia cdm rng tir B cha ti trwdmg thi kKhodng cach giira cac thanh
phin bitn ciia chium bi tach trén man s€ dé=20mm?

5.132. Trong mét iy trwdmg yéu sb hang sau day s€ bi
tach thanh bao nhiéu mic con : .

a) Py b)Y W5y © ‘Dl

$.123. Mat nguydn tir & trong mdt tir trodng b cim Vrng
tr 8= 2,50 kGs. Tinh gi4 tri todn phéin cla sy tich cic 8
hang sau diy ra electron-vm.
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8 D by PF,

5.124. ikt ring vach phd & = 612 nm cla nguyén tr dwoc
t20 béri s chuyén gitka cic sd hang don. Tink khodng Ak giiks
che thanh phin bife cia vach ndy iroag tlr trwirng vivi chmn dng
tir 8 = 50,0 ks,

$.12%. Thn gid tr opc tidw cde chm Gng B cla tr trowdng
md trong d6 bing mft miy quang phd cé nding sudt phin giai
1 A/BA = 1,0.10° c& thé phin gidi duge cic thanh phin cba
vach phd 2 = 536.nm, dwec tao boi sy chuyén gitta che 58
hang don. Sw quan sit dwgce thuc hién theo phwong vubng gée
vivi tie towrdrng.

$.926 . Mot vach phd tao bdi s dich chuyés *D, — Py,
chiv sg thch Feeman trong tir tredng yBu. Khi quan sat vudng
ghe voi phwvong cla tir trwdmg thi khodng gifia céc thinh phia
k& titp nhaw cha cdu tric Zeeman c9a vach B 8V = 0,070 om” i
Tim cam frng 8 cla tir tredng tai chd 38 ngudn.

§.127. Budc sdng cha cip vach vang ca nati (32 — 5)
bing 589,59 vi 589,00 nm. Tim :

a) t} sB cdc Khodng gilta cic mitc con k& tifp nhau cba oy,
tach Zeeman ciia cac sB hang 2P, , va *Py;, trong tir rwdmg yéu |

B) cdm feng Bocha tir trwdng, ma trong 46 khodng gilka
chc mive con k8 tiép nhau cba sy tich Zeeman cla sb hang 2Py,
nhd hom 7= 50 Wn sy tich tw shifn cha 0 hang *P.

5,128, V& s 48 cac sw dich chuyda khi di rong tir trowdng
y2u gifra. cic sb hang 2P, vd %Sy, Tinh sy dich chuyén (ra
rad /5) cdia cac thant phin Zeeman cha vach ndy ddi véi tiv trodmg
B =45 kGs. . '

5.129. Ngu&i ta quan sit chag mdt vach quang phd chiu
s tach Zeeman bit thirdmg theo phuong | vi cd theo phwong 2
1a phwong sauw khi phin xa iren
grong (hinh 192). Co bae nhidu
thank phin Zeeman s& dwoc quan A
sit trong ch hai phuomg, néu vach
phd dwoc tao thanh bdi sg dich g e{_..,.__q’%. —
chayén : : ;

L)

a) 2Py, — 25yt g
By 2P, — 75,7
5.130. Tinh gia tri todn phin Finh 192

1+
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: A 3 e e g Penier
cha s thch Ao oba vach pho g - "Py trong mt oy trwdmg
yeu o cun Umg W B 3.4 WGs.

che PBAN TOF VA CAC TIWM THE

§.831. Kac dinh vAn t8c quay cba phin tlr §; & mie quay
trick thich ther shit, ndu kiodng cich gifra cc hat nhin oie nd
ik d== 188 pa. - .

5133 Tim cic b lwong tis quay oha hai mirc cank nhet
s phén te HCY, hige o8 cic ndng fvong ciha hal mirc ndy Ea
786 MeV. Kliokng céeh gifta cde hgt nhin cha phin & la
127.5 pm. _

5 133, Tim mdmen o hoe cha mdt phia tr oxy: nlug
hrgug quay cha phin o ndy 1 B o= 216 MeV, con khodng
chch gifra che hat mhin & 4= 121 pm.

g §34. Chirne minh ring céc khodng tin o8 gita Clc ve_ech:
phé caph nhav céa phé guay thufle thy cie mdt phin o har
nguyés e cb chag md) gid tri. Tim mdmen quean tinh vi Ehoang

- cach gifts cic hat nhin cba mot phan s CH, nu céc khoéng

gitra che vach cank nhan chia phé quay thudl iy cda cho phin
fir nay I Aw = 5,47, 10°% rad/s. |

2 138, Tinh s6 mie quay ndm gils cdo mire dao déng
Gick thick (e khdng va iy uhit 45 vii mit phin i HF. Tén
st dao #4ng riéng cha phin i nay bing 7,72 . 10 rad/s, khohag
cach gitra cie hat nhan bang 91.7 pm. “

£ 136, Tim ¢N/4E (5 mie quay trén khobeg mt don v
cha niing hegng) cda mde phin i hai nguyén i theo niog hwnrg;
guay £. Tinh gif tri ndy 46 voi mdt phin t i8t, & trong théi

o b Gromg tir quay J = 10 Khohng cach gifta cac hal nhin

cha nguvén tir niy bing 267 pm. q '

£.137. Tim ) sd chc ning hrgng ofn ding de kich thich
mdt phin o hai nguyén iy 18n mire dao dong thly nhit v mbe
quay thir what, Tinh i) o4 pay ddi voi cic phin tlr sam

Phan & @, 10% rad fs d, pm
a} H, 8.3 74
) H 4,35 168
i‘v} I'g 0,4{} 267
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¥ day 12 tn 55 dao dgng nifng cta phén bl J & khodng cich
gitra céc hat nhén cle ching.

£.138. Tin 85 dao déng rifng ¢fa mét phin F owée bing
2,25 .10% rad /s, khodng cach gifra céo hat nhin 12 74 pm, Tim 17
565 gifta 5B cdo phin o nay & mie dao dong kich thick thir nhit
{gr= 1y v&i sb céc phin & & sadee quay kich thich thir ahit
{(F==1) & nhigt 40 T= 875 K. Bilt rdng &) b&i suy biln cha
che mgre quay bang 24+ L.

5,13%. Nang lwong trung binh otz mdt deo dong iy difu
hia of tAn 56 ridng o & nhidt 8 7, béng:

Awm fu

Fen .
(&)=~ * =

Diing phdn b6 Boltzmann dé suy rz cdng thire ndy. Ding
cong thitc ndy 38 thit 1§p bidn thie che nhift duag dao ding
phin t¥ C,,, cfs mdt khi lefng nguyén th. Tinh £y, cta
mdt kil glm 6 che phin o L, & ahigt 4§ 300 K. Tin s6 dao
déng vieng oda cde phin of ndy bdng 5.63.10"rad /s,

$.048. ¥ t3m mot dii quay dao déng cha phd phat xa cta
céde phin. th HCL, trong 46 khéng co vach «s8 khéngn, vi bi
cAm bdi guy tic hra chon, khodng gitka &dc vach canh nhau @
A% == 42 con” ', Tinh khodng cAch gitra cac hat nhin cla phin
b HOL ' '

3.341. Tinh bwdc séng cla che vach thy timg 45 va tim
ndm gdn cée vach khong dich chuyén, trong phd dac dgng tan
xa tb hom cha che phin th F,, ubu buwde séng dnh séng 161 12
A, = 4047w vA tin 8B dao dfng riéng oVa phia tr 13
w= 2,15.10% rad /5, o

5.142. Tim tin s& dao dong ridng v hé 6 cha lipe gid ddn
k& cha phén tir 55, 1 trong phd dao déng tan xa 16 hop cha
swh s4ng, budc séng cha cAc vach my ting 6 va tim ndm Jin
¢in vach khéng dich chuyén, bing 3466 va 3300 am.

5.143. Tim t sb cwdng 46 cha cic vach tly ting tim va
db ném 1an cin vach khéng dich chuyén, trong phd dao déng
clia 4nh séng tan xa td bop trén cdc phan o Cl, & nhigt 46 7=
= 300 K, ndu tin sb dac dbng ridng clia cac phin oy ndy la @ ==
— 1.06.10™ rad js. T} 5 nay s& bién d8i bao nhidu lfin khi ting

. ohigt db 1én ghp d6i?
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5 144. Khhosit nhirag dang dac ddng co thé cb cfia cac
phan i thing san: _

a) 00, (0~ C—0);  b) C3H, (H~ C— C—H).

§.14%. Xac dinh 56 dao ding ngana ridng cha i s¢ iy

o5 46 dai | trong khodng cde tin o8 ©, @t di, mEn vin ific
truyén dao ddag bing v. Gid thi¥ ring cic dao ding zdy ra frong
mot mit phing. -

5,846, C6 mdt mang hinh chi¥ nhit cb dida tich 5. Tim =8
dac dong riéng vedng goc voi mit phing nay trong khodng céc
tin s 0, ©+ 4w, nio van tée truyén dao ddng bing v.

5.147. Tim 56 dao d0ng agang riéng cha mdt hinh hip

chit nhit ¢6 1hé tich V trong khodng céc 1dn 8 @, o+ de, ndu

vin the truyén dao déng blng o

§.848. Gia thir ring vén tde truyfn dao d6ng doc v ngang
t3 shi nhav va bing v, x4c dinh nhitt 46 Debye :

a) 48 véi mdt tink thé mot chifu la mét chudi cic nguyén
el gidng nhau, chira 7o nguydn td trén mot don vi 46 dhi;

b) d6i véi mét tinh thé hai chifu 14 mot mang phing hink
vubng gbm edc nguyén tlr gidng nhau, chira ng nguyén tir 1rén
mdt don vi digm tich. '

¢) d8i véi mdt mang 140 phuong don gidn ghm cic nguyen
ol gidng nhaw, chira ng nguyén t& trén mGt dom v thé tich.

5,149, Tinh nhigt 46 Debye 8 véi shit, trong 46 van 1l

truyén dao déng doo va ngang turong ing bing 5,85 va 3.23 km /5.

£ 150, Tiph vin ibc tuyén dao ddng Am trong nhém ; phidt

49 Debye cda 06 1a ©= 3% K.

5. 1%1. Thanh lap bidy thire xdc dinh sy phy thudc cha ahiet
dung phaa i tinh thé mot chifu — cia méi chudi cic nguyén
tlr pitng nhau — thes nhigt 48 7, séu nhiét 49 Debye cha chui

bing ©. Citn wec bitn thirc thu dwoc 46 v&i trrdmg hop "

T=8.

5.152. D& voi mdt chudi céc nguyén tr gidng nhay, t4n &
dac dong ‘» phy thudc vio sb séug k nbw san ; © ==, 8in (ka/2),
trong 46 ©, 13 t8s sB cwc dai cla dao ddmg, k= 2nfh
1§ s5 séng trng v&i th 5B ©, a Ja khodng cach gilta cic nguyén
tfr nim cash phau. Ddng bé thirc tin sfc ndy, tim sw phy thude
theo @ cla sb dao déng doc, dwge tink cho khodng tin s mdt
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dom ¥ Wi 18 dN /dm, nBe chifu ddi ola chudi bing /. Bilt dN/do,
tim 1dng 58 & cic dao ddng doc of b o dwroe cla chuli.

5.153. Tinh ning lvgug dao dfng thir khng g vdi mdt
gam d8ng ; nhigt ¢ Debye cla dbng 18 @ = 330 K.

5.184. Tréw hinh 193 v& 48 thj sy phe thude cha nhiét dung
cha mdt tinh thé theo ohiét 45 (theo Debye). ¢ ddy C.. 12 nhiét
dung cb ditn, © 1 nhiét 4§ Debye. Tl d& thi nay tim

Ky
28 e
f
G5 ;;f
Fi
a4 .
¥
F
42 7
i
)i
' ]
o ar a4k s a8 r/e

Hinp 193,

a) nhiét 3§ Debye ciia bac, ndu & F= 65 K nhudt duﬁg phan
tir cla nd bing 157 f(mol - K) :

b) nhiét dung phén t& cda nhém & T=80 K, mdp & T'=
275 K nd bing 22,4) /(mol-K);

¢) t8n s8 dac ddng cwe dai cta dBag; & T= 125 K nhist

dung cla déng khac gid trj cb din 257%. :

5.155. Chirng minh ring nhiét dung phin i cha tinh thé &
nhi¢t 46 7« ©, trong 46 © 1 nhift 46 Debye dwogc xéc dinh
bing cong thirc €= (§2x*/5 R(T/€)°.
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Foedmg din. Bigt sing:

T
:39*-_; 5

5,185, O6 thé coi cac nhidt 6§ 20 va 30K 1 thip dbi v&i
sfi duoc khong, nde nhigt dung cha shl & che nhidt 46 ndy bing
0.226 va 0,760 J i{mol-K) ?

5.157. Tioh gia in trung Dish cha néng frong dao ding
thir khéng fag véi mdt dao dbng i elia linh thé trong miu
Tehys, udu nhigt 46 Debye cha tinh thé bing ©.

5 158, Dby &Ba phd phin bd ning Wwong dao dfag oha
wdt tindhy ihé theo cac tin 55 (khong tiah dén cac dzo dong thiy
Khing), khbo sht bai trwdng hop: T= ©/2 vb T'= /4, trong
36 9 13 nhigt 40 Debye.

5,028, Tink cic gt t owe dal ol ndng Iwong vA AuUNg
lwpng oha phindn (ndl &m hrong ©) irong dbng, khi nhidt
45 Debye chia d6ng bing 330 K.

8.160. Phin pd Fermi 861 véi oo electron i do trong kim
logi & T'= 0 ¢f dang nlue s8u: '

3 —
dny = j;zf? Ve 4E,
nh
irong 36 da, 1b 95 electron irong Ml don vi thé tich vii céc
ning lugng E, E+dE, #® 13 khdi Lhrgng clia mdt eleciron, b
14 hing s& Planck. Ming luong £ dwge tinh tir diy cha min
din. Dung cdng thire nay a8 tim :

a) déng nang cye d4ai ot chc electron by do irong kim logi.
tai 46 nfng 49 cha ching héng » ;

b) dong ning irung binh cha cic electron tw do, nfu bkt
déng ning cye dai T o cia ch@ng. _

5.161. Tim sb electron ty do ing vé&i mét pguydn b aatrd
xhi T== 0, nby murc Fermi By = 3,07 e¥ va khdi hrong 1ikng
ctia natri bing 0,97 gfom’- ' ' '

5.162. Cin phit 4t nong khi electron cb ditn 161 nhiétl
.43 n3o & ning lwong trung binh cfia cic eleciron ¢ha nod bang

" ning hromg trung binh cha cac electron wy do trong d6ng &
T— 07 Bt thng wng voi mdi ppuyén tir d6ng 1a mit election
tur do. :
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. Ding cong thie di dua vao rong bai idp 5168,
hiy s, & nhigt 46 T'= 0 '

7) sy phin bd cac eleciron tr do theo cio vin t8c;

ity 86 gitvs van tfc frung binh cihp cho electron ty de vit
vin the cgo dat oba ching,

8,164, Hubt chat i cong thire &3 dwa vio bal tip 5160,
fim ham phén bd cba céc elsclron ty do trong kim loai & T= 0
theo cac budc song de Broglie.

5.165. Tinh 4p sult cba khi electron trong waiui kim loal
khi T =0, nén ndng 46 cic sleciron tw do trong nd la g =
3.5 . 10% cm™ * Dung phuong irish d8i voi ap sudt cha ki
Iy twbng.

S PHONG X4

5,166, Bitt hing & phin rd A cia mdt hat uhan, ¥Ac dinh

a3 n4e sulit 4 nd phin 1d trong khodng thot gian tir O dén 7

b) thei gisn sBng trung bink ¥ clia 84, '

5.967. Fhin céc hat nhin phong 3 cla odbaa bi phin ¢
saw bl thang 13 bao nhidu, ndu chu ¥y bén.w chia cac hat ahin
12 71,3 ngay ?

5 16%. 1,0 vg d8ag vi Ma® phét ra beo nhidu hat B irong
khodng thod gian mét gid, nBu chy ky ban 2 cia nd bing 15h Y
Vg™ %ﬁ%t B nghien ol sy phia i P et dong i phéng xa
Mg, me y dém dirgr hoat dbag tor théd didm s == 0. THi
thoi dim ¢, = 2,05 nd 44 ghi dwoe N o 16 thst b
= 3t; 1o 2,66 Tin ton hon g;ws:;m ig;m? 151 thor diém
cta oho hat mbAn my. 1 glan sOng tirung binh

5.179.. Hoat tinh cia mét ché phlm nao d6 gidm 2,5 1n san

7.0 ngay dém. Tim chu ky bdn 3 cla nd.

] 5'?71 . T@i‘ﬂlﬁ“i’ didm ban din hogt tinh cda mot chit déng
v phengk?énao d6 14 650 hat /phiit. Hoat tinh cla ché phim
nay sau khodng théi gian bing mét nlrz chu k¥ bén 13 :
biing bao nhisu ? ot nikm chu ky bén =4 cla a

5.372. Tim hing s6 phin rd va thoi gian sdng truag binb
chia ddng vi phéng xa Co®’, nBu biét ring hoat tinh ola nb gidm

di 4% sau mbi giv 7 San phim cla sy phén rd khong phong x3.
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8,173, Che phim U c6 khdi lwomg 1,0 phit ra 1,24, 10t
hat o trong mét gidy. Tim chu ky bén i cha ddng vi pay va hoat
tinh cha ché phim.

5.174. Kac dink tudi cha nhiteg miu gb cfl, ndw bilt hoat
¢inh ridng cla ddng vi C'* trong ching bing 3/5 hogt tinh riéng
clia 48ng vi ndy trong nhimg cly gd vira mdi chdt. Chu kv bén
rd cfia cac hat nhin C" bing 5570 nam.

§.175. Trong mdt quing vraninm, Y sb gifra 0 hat nhén
U238 ygi o6 hat nhan Pb® 1 n=2.8. Tinh wdi cla quing,
bigt ring toan bd chi PB?™™ I3 sin phAm cui ciing cla si phin
(i cfis chudi uranium, Chu ki ban & cda hat nhan U bing
4.5, 10% nam. -

5.176. Tinh cic hoat tinh riéng cha cic ddng vi Ma® va
U2 ma cic chu ky bén r3 clia ching twong fug bing 15h
va 7.1.10° nam. .

5.177. Hoat tinh riéng ctia mdt ché phim tzo bii cbban
hoat tinh Co®® v3 coban khing hogt tink Co® 12 2,2.10" phén
td /(s.g). Che ky bén rd cha Co™ bing 71,3 npgdy dém. Tim t¥
56 gifra khai lwgng clia cdban host tinh trong ché phire ndy véi
xhiot hrgng cba ché phim (ra %), _

%5.178. Déng vi phong xa P o6 chu ky ban 13 13 T= 143
ngay dém, dwec tao thanh trong m6t & phén {mg bat nhin
vori vin te khoug ddi g= 2,7.10° hat nhin/s. San bao lau,
&b tir loc bit ddu tac thinh d6ng vi phéng xa ndy, hoat tinh
cha nd 8l A= 1,0.10° phin /s 7

5.479. Déng vi phéng xa A, ¢6 hing s6 phan rd Ay bign

thanh d5ng vi phong xa A; ¢6 hing sb phdn 13 %, Bigt ring
lic ddu ché phém chi chira cde hat nhin cia ddng vi 4. b
a) dints luat tich ty cda déng vi phong xa Aj theo thid gian ;

b) khodng théi gian ma sau 46 hoat tinh cha dbng vi phing .

xa A, dat 161 cge dai '

£ 180, Dbng vi phong xg A, chiu mét chudi bifn 4o
A, — Az — Ay (bdn) v céc hing sd phla r twong fmg Aq V2
A, Bidt ring lic ddu ché phim chi chira céc hat nhan cda dong
vi A; véi mot sb lrgng Nyg; tim dinh lujs tich tu cha &dng vi
b8&n As. '

g.181. Pong vi phong xa Bi*'® phin ra theo chudi

gi21° i~ Po™ o Pu* (bén),
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rong d6 cic hing 55 phAn A A, = 160, 10707 Ay=
= 5.80. 167 % s~ % Tinh 4 phong xa 2 v2 B ol chd phim Bi*0
ob khii hrgng 1,00 mz, sau khi difu che nd mét thang.

2 182, a) Ddng vi ndo dwge iao tir Ra?2® b tinh phong xa o
ssu nam Mn phin & o va bdu Mo phin rd 377

b) U2 chiu bao nhifu o phin 12 @ va B d& cubi cimg
bitn thanh d8ng vi bén PE¥7?

$.183. Mot hat nhin Po™ dimg nghl phéng ra mdt hal a
o ddng ming Ty = 3,77 MeV. Tim vin i8c dat i ctiz hat nhin
con. Ming hrong dit 1 ofda hat nhén con £ tgo ra phin ado
sta ndng hreng todn phin dige gigh phoag trong qua trinh nay ?

5.184. Héc dinh nhidl lrong 16 2 bdi 1,00 mg ché phim
Pol'® sag mat obu ki, bing théi gian sdng trung binh cla che
hat nhin mdy, nbu bi®t ring chc bat a dwoc phit ra o ding
naog 5,3 MeV va rén theo 8 tht ¢d cée hat abln con dwo tao
thanh mAt cAch tryc tifp & trgng théi co bém.

%385, S phin 3 alpha cla cic hat nhén Po®™ (1 trang
théi co bdn) dwoc kém theo sw phdt ra bai ohém hat « b cic
ddng ning 5,30 va 4,50 MeV. Do phéi ra céc hat ndy ma cdc
hat nhin con & cic trang thai co ban va kich thich iwong Wng.
Tim ning hrong cia cic tuong th v phét ra béi cac hat ahin
bi kich thich. _

£.1%6. Quing dwing bay trung binh cia mdt hat ¢ trong
khong khi & cie difu kién thudng dwoc xic dinh bing cong
thirc sau R= 0,98.10 “plom, trong d6 welom/s) 1i vin tdc
ban diu cha hat o Ding cdng thirc nay dé tim ,d8i v&i mét
hat o ¢6 dbng ning ban 43u 1a 7.0 MeV.:

a) quing dwong bay irung bink clia nd

) sB cip ion trung binh ma hat o oy sinh ra irén sudt doan
dwdmng B, va cd trén niva ddu clia 06, bilt ring ning hrong tao
thanh mdt cip ion bing 34 eV.

£.187. Tim ning hrong Q tba ra trong céc phén 13 § va
B vi trong sy bt K, nBu bift cic khdi lwong cha aguyén tr me
Mp, cha ngsyén tir con M va cba electron m. '

5.188. Tir cic gid tri cha cic khdi lwgng nguyén tiy irong
bang, tim ddng ning cyc dai cla hat § dwoc phdt ra bdi hat
Bel® va dong nang dit B twong dng cha cic hat nhan con
ma ching dwoe tzo thanh trye tiép & trang thdi co bin
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5.1%%. Tinh nhiét hrong (o2 ra, san mél ngay dém irong
it whidt hrong k8, bivi ché phim MNa™ phin 8 §7 ob khdi Tweng
w0 me Bigl rdng che hat B ovE trung bimh b d0ng wdng
béng 1 /3 nng hrong cye da ob ihé ob trong s phin 18 da cho.
€hu &y ban 1a cha Ma® B T= 15k '

€380, Tir cho gid wi cha céo kb lwong nguyén W trong
bing, tinh chc d0ng ndng cua mat positron vi mdt notrind duwec
phat ra bdi bat ahan Ci! trong trwdng hop, nés hat ahin con
uhang bi dat i

5 191, Tim dong nang cha mot ket nhin 45t 108 trong s
phan rd oS FOR ohin mbt hat ahin W3¥ (rpng trwdng hop ning
hrong cha positron 13 cwe di _

5502, Tir cao gid i cha cic khdi luong ngwyén il trong
sang, xéc dinh vin ¥0c chia mét hat nhan siph ra do s bt &
srong nguyés r Be’, néu hat nhin con & ngay trong trgng thal
co bla. : .

5 193. Cac hat nhan Ag'®® bi Kich thich, ki chuyén vE
irang ihai oo ban phat @ nodc che lwong th vy ¢& ning lrgag
87 ke¥ hode cac slectron K chuvén héa (ndng hrong lén kit cha
chiing 13 25 ke¥). Xéc dinb van t8e clia cdc electron nay.

5394, M4t hat nhan Ir'®' ty do, ding aghi b nang lrong
Lich thich E = 129 keV chuyén vE trang théi o ban phat ra mjt
hwong t v Tinh sy Witn thién twong 461 clia ning luong cha
hrong t v sinh ra do sy 4t i ¢ia hat nhida.

3.195, Mot ngndn va mbt miy hip thy ciu tgo tr nhireg

hat 1hén 1'% 1y do, phéi tién 1ai gin nhau vé&i van tc urong
45t nao dé ngwdi la - quan sat dwoc s hip thy cwe dai cha chc
lwong tr y vil naog lwong &= 129 keV.

§.196. Mt ngudn hwong il y d3t cac hon may hdp thy
I &= 20 m. Cin phéi dich chuybn nguda vé phia trén véi vin
1B ndo,dé tai vi trl dit tdy Bip thy bl ¥ dwoe hodn todn s
bign thién hip din cha nang lwong cla cic lveng td y gay hin
trwdng Wip din cla Tral DAL : '

§.197. Cin phii ndag mdt nguln hrong i 4 cb chiva cac
hat nhén bi kich thich Zn®” ién mét 45 cac t8i thiéu naoc dé khi
ghi & miit ¢4t thi 4§ dich chuyén bip diin cla vach Mossbauer
vurot qua b8 rdng cla vach ndy? Bigt ring cac lugng W v ght
dwoe o6 nang lrong €= 93 keV va sinh ra khi chuyén cac hat
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abidn #a57 V8 trang thél oo Bin cdn thi glan sdng irung Dind
che tranpg théi kick thich B 4= 14 us.

CAC PHAM MG HAT NMAN

€198, M6t hat & b dong ving Ty= 7.0 MeV thn ®a GAn
hai trén mdt ket obin Li° Me d8u dbng nghl. Xéc dink ddug
ning che hat nhin 4t 10, obu gbs gifts cho phuong bay ol bk
has i3 &= 60°.

5,199, Mét notron chin mét va chem dan W v -mot
doton Me d3u dimg yén. Xic dink phin déng ndng mh notron
bp ot

a) khi va chem trps Hfp ;

b} khi thn 53 dudi mdt goc vudng.

5.206. Méc dinh gid of cha gbe cire dal o thé o6 dwoe mi
& gho 46 mbt deton b thn g khbi va cham  $dn B voi mds
peoton 16e diu ding rghi. 3

8,981, Coi bén kinh che hat nhin bing R~ 0,12 ¥4 prn,
trong 46 A 1 sb khéi lrong ola nd, tink khdi lwgag ridng cha
hat ahin va cd s8 auclon trong mdt Son vi thé tich ctie hat nhin,

$.202. Vidt cic k¢ hidu com ihifa (x) trong che piin Ung
hat nhin sau d&y:

a) B (x, a) Be®; by Na®*(p, x) Ne®;

¢y Q' d mpxy dy x ép, ny Ar™,

5.203. Chirng minh ring ning heong lign kB cba hat nhin
ob o5 khii legng 4 v dién tich Z of thé dwor xée dink then cdog
thave. .

Ep=Zhy +{4d—E) 4 —4
irong 66 Ay , &, vA A 12 chc 46 dw khéi hrong che nguvéa tir
hyded, notron vd nguyén-tis, fug voi bt nhie d& chio.

£ 204. Tim nang lrong iéa k8 cba mét hat nbin c6 cling
mét 8 proton, vi notron vi ban kinh ahd hon ban kink oz has
nhén AP mdt iEn ol

5.30%. Dung che gid trj cha cac khdi lwong nguydn tF ghi

 trong bang dé tlm

a) ning begng lién kit trung bink che mdt nucldn trong
hat nhan 0% ; '
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) ning leoog lién kit cha mft netron v mdt hat o trong
hat rehin B R

¢) nang lwong cin thifi d2 thch hat nhéa G5 thanh bn hat
ging nhau. o .

£ 706, Tim hidu sb céc ning hrgng  lién kit cla mt nefarcjn
vi mdt proton trong het nhin B®. Gidi thich aguyén nhé.gs cha
sy khée hhau cia chong. . : )

%.297. Tinh ning hrong cin thi® & tich mét hat phin
Ne®® thanh hai hat ¢ vé mdt bat nbin C1? o bigt rfAng nang

liwgng litn k8t cho mét nucldn trong chc hat ohin Ne?®, He'

va C} twong vng bing 803, 7.07; va 7,68 MeV.

3,368, Tinh theo dom vi khii hromg nguyén sty, khdi lrong

a) cha nguyén o Li®; ning lwong lién k8t ola hot nhin
nguyén tiy 46 1 41,3 MeV; _
" b) cha bst nhén C'°; nang lwong lién kBt cha hat nhaa C!°
cho mét niclén bing 6,04 MeV. _

5.709. Bift cic ndng hrong lién két E,, B, Es va B, cha
cic hat whim tham gia trong phin @ng hat nhin
A+ Ag— Aa+ Ay Tim ndng krong cha phén g ndy.

5.216. Bidt ring irong mdt n phin chia mdt hat rthdn
1323 ping lirgmg diroc gidi phong & 200 MeV, xéc dinh :

a) ning lrong tda ra khi thidu hiy mét kitdgam 4ong vi
U** vi khéi hwong than d4 cd ning suft tda nhiét 12 30 kl/z
twong dwong voi nhiét tda ra cla mdt kilbgam LEESEN

b) kidi twong cha d8ag vi U bi phin by khi nd mot -

qui bom nguyén ti twong dwong voi 30 kt srbiyvia (thudc nd
TNT). néu dwong hreng nhiét cla trotyla i 4.4 ki/e.

£.281. Lwgng nhiét tda ra 1 bac nhigu, ki tdog hop mdt -

gam He® 1l dotori H® 7 Tinh khéi lwong cha than d2 ¢b ning
sulit téa nhiét 13 30 kJ /g trong dwong voi lwong shidt di thu
dwge.

§.212. Dung cac gid tri cha khdi hwgng cbe nguyén tiv ghi
trong bang 48 tinh ning hreng tda ra dng v&i mdi nucidn trong
phin &ng nhiét hech Li® + H* — 2He* So sénh gid 1 thu droe

v nang hrgng duge gili phong dng voi mdt auclon, khi phéin
chia hgt ahdn U3 :

6.213. Xéc dinh ning hrong cha phin Gng Li’ +p - 2He®,
pén bift ring ning lwong litn k& dmg voi mot nucldn trong
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chc hat nhdn Li7 v He* twong wag bing 5,50 va 7,05 MeV,

£.214. Tim ning lirong cha phan tmg N (w, p) oY, néu
d6ng ning bay cUa hat @ 1a T,= 4,0 MeV va proton bay dwdn
gbe & = 60° v&i phrong chuyén déng cia hat o, b ddng ning
3 7, = 2,09 MeV. -

£.215. Dwa vio cac gid tri cha khoi lwong cie nguyén i
ahi trong bang, xdc dinh ning lwyng cla cic phin rng saw

a) Li’ (p,n) Be” ; B Li7 (o, n) B

c) Be®(u, n Bel?; d) O (d, a) N2,

5.216. Dnra vao céo gid tsi Khdi hrong cla cac nguyén W
ghi trong bimg, tim vin i8¢ cilia céc sén phim cls phin dng
B! (n, wp Li” sinh ra do twong vic oda cac notron 18t chim vid
chc hat nhin bo dirng nghi

5.217. Cac proton bay t&i m§t cdi bia hitium dimg yén gay

‘ra phan @ng Li7 {p, n) Be’. V&i gis tri ndo cla ddng nang cda

proton, notron dweoc sink ra oo thé dtrng yén ?

5.218.-Mdot hat « cd déng ndng T= 5,5 MeV géy ra phan
{mg hat nhan Be® (e, n) C'* ma ning hrong cha phin Gng 13
Q= + 5,7 MeV. Tim dA6ng ning cha notren bay vudng goc voi
phirong chuyén doéng cla hat o

3,219, Cac proton ¢6 ddng nang 7 = 1,0 MecV ban phd mét

ia litivm, giy ra phan (o hat nhin p+ Li’ > 2He*. Tim dong
ning, cha mBi hat « va géc gita che phwong bay cla chimg,
nén sy bay x4y ra ¢Bi xirng d08i voi phuong clla cic proton
bay.

5.22@. Mat hat, ¢ khbi tweng m, bay t&i mdt at nhin ding
vén, co khoi lwong A, gdy ra mot phin og thu ning lwong.
Chirng ‘mich ring d6ng ning ngwdng (cwc tifu) dé phén #mg
nay cb thd xdy ra, dirpc xac dinh bing céng thire :

m+ A

T,
aklelt

irong dé @ 14 ning hrong cia phén ng.

5.221. Tinh d6pg ndng cfn thiét truydn cho mét proton
& nd 04 thé 1am v& mot hat nhan bydrd ning H?dirng vén, o6
nang lwgng lign k&t 12 £= 2,2 MeV ?

5.222. Khi chi®u mdt chiun proton don néng lwong vio
mdt cai bia biing litium va berilium, ngrdi ta phét hién ra ring
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phén Gng Li' (. #) Be' o 1,65 MeV 23y 1, @égrph}%ﬁ(@‘ﬁg
Be® ip, 2} B - 1,85 MeV Ehdag ndy . Tim che mia b oh thié
b cha d5ng ning onz cic proton, o
5.233. B iy va phdn Gng (n, ¢} fréa che hat nhin Ej‘_“
dlrng yém, Gdng ning aguing eda cac notron B T, = 4,0 Me¥.
Tim piog twong ole phin @ng ndy. L
g 324, Tink cac ddag nAug ngudag cha ofc priton s gay
che phin &og {p, n) va (2, Ay trén c4c hat nhin Ly’

5,535, Domg cic gid tf chs cic khal hrong ﬁgu.yén, .tir g}ii
srong bing 4 tim déng ning nguing ctia hat @ @31 véi E}hsfé
§ng bat nhan LY (g, n} B'® Kni 46 vio the cla gt ehin B
4% 15 bao nhign 7 ' :

8.726. MAL agivon ob déng ning T = 19 Mae¥ ghy 18 plhidn
one hme ohdn CF (r, ) Be®; ngwbng ohe phan fng
i ’}., = 6,17 MeV, Tin dong ning cia hat ¢ bay vaing Fie Vi

- che mertron 10, ,

5,237, Ming lwoag opring che mdt quantum Y virorh GuR
ning lrong Bén ki oz mot doton (B, == 2,2 MeV) trong phar
Fag v+ B —n+ p bao nhide phitc wém ¥

5,728, Mt sebion o ding niag T= 1,5 MeV bi mft hat
akdn B? bit. Thn ning hvong kich thich ol hat nhin dwge
tan thanh.

5,335, Hibu suit cim phin Gng hat nhan C™° {4 n) N b
che owe dai & cao gid tif sau d&y cha ¢hng ning ¥ ola cbo Nh@e:
doton bay toi: 0,60 0,90 1355 va 1,80 Me¥. Ding zﬂlnriég
gif tr ohia khdi hwong che nzuyén i ghi tromg bing &8 inim chc
mie niag lrong twong Gng cia mit hat nhin frung glan mid
phién Gmg ndy zby 12 gua cic mpirc 40,

5.230. B8 chim hep che notron nhidt b you di 5= 360 if‘in;
sau kh & qua mdt bén cadmi oo bR day d= &, 50 mum. Xcé,c émhi
1t dién hitw dung oha sy twowg the gita chc aotron nay vl
chc hat nhas cadmi. _

£.231. Xsc dinh zem cuéng 46 cha mot chim hep cac notron
phiét sau khi di qua mét 1op gwde ning ¢ b8 day d=50cm
5% bj gikm di bao nhids n. Cac iét dign hidu dung cha s byong
the cdc hat nhin doton vi 6xy 46 v cae notron nhidt twong
wng bing ¢, = 9,70 bam va o, = 4,7 bam.
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5.233. M chim hep cic noirda nhigt di qua mHt ban bing
sit ma cac 1igt dién higu dung cin sw hip thy va tao xg cla sit
twong ¥ng bing o, = 2,9 barn, oy = 11 barn. Xéc dinh phin
t3 8l ctta cAc motron réi khoi chive do tin xa, ndu b ddy cha
ban B 4= 0,50 cm.

%.233. Hidu sufl cia mdt phin @ng hat nhin véi sy tgo
thank ctc ddng vi phdng za cf thé dic trwng bing hai cich :
hofic bing &y 5 w gifra 35 phin fng kat nhan voi B het 161 bin
phi, holdc bdng dai lwong &, 13 1§ o5 gifta d6 phong xa cba chit
déng vi phong xa dwgc sinh m voi 0 hal t& ban pha. Tim:

a) chu ki ban 13 e chit dong +i phéng xa dirge tao think,
gih thir ring w va k di bigt;

) hidu suit w clia phin Geg Li’ (p, #) Be', ndu sau khi chitu
vie bia littum bing mdt chém céc proton (trong - thoi
gian {= 2,0h, v&i déng trong chitm B i= 10 pA), dd phéng
%a cha ddng vi Be’ 13 4 = 1,35.10° phin ri/fs, con chu ki ban
@ cha nd B T= 53 ngay dém.

£.234. Mét 1 vang mong ofm cb d8ng vi bén Au'Y dwoc
roi bing cic motron nhiét thing gdc véi bE mit; mé: d6é dong
cha cic notron nhiét I3 J= 1,0.10°%hat/@E. cm?). Khdi lugng
ctha 14 13 m = 10 mg. Do sy bét cac notron, d8ng vi Au'™ phéng

" xa B xuit hién, Tilt didn hidu dyng cla sy tzo thank ddag vi nay

¥ o= 98 bam va chu ky ban o T= 2,7 ngay 4ém. Tim ;-
. a) thdi giam roi, ma san d6 s& hat nhin Au'”
pidm di n= 1,0% : _

b) 58 cue dai cic hat nhan Au'® o6 thé dwoc tao thank
tromg qui trinh roi Mu dad o

5.235. Mt 14 mong bang mbt chit ddng vi bén nio do duoc
rol bing cfe noirdn nhiét ddp vudng gbc vao B mat 13, Do sy
bét céc notrdn, mdt déng vi phong xa ¢b hing 5 phin @ A -xufit
hién, Tim djnh Iuft tich ty N (¢) cda dOng vi phéng xa nay tinh
cho mi don i dién tich cla 3. Mit d6 dong clia céc notrdn
bing J, sb hat nhén trén mdt don vi dién tich cba 14 13 » va 1kt

. dién hidu dyng cla sy tzo thanoh hat nhin phéng xa & o.

§.236. Mot 14 vang oo khdi lwgng m = 9,20 g dwye roi
bing mdi dong cic notron nhiét dip thing goc vio mat cla
nd trong khodng théd gian r= 6,0 h. 12 b sau khi nging roi bive
xa, 46 phong % cla 14 B 4= 19107 phin rd/s. Tim mét do
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déng céc notron, néu tid dién hidu dung cla sy tao thimh hut
nhan clia d8ng vi phong xa B o= 96 bam, con chu ky bén ri
cha né B T= 2,7 ngay dém.

§,237. S8 od bao nhifu notron trong mét tram thé h&, ntu
qué trinh phén chia diroc bét ddu tr No= 1000 notron va xay
ra trong m& trwong cd hé b nhin k= 1,057

5.338. Tim sb notron sivh ra trong mdt don v théri gian
trong mat [ phin rng uran o6 cong sudt nhigt 1 P = 100 MW,
nBu s8 notron trung binh rng voi mdi phin chia 1A v= 2.5.

Biat ring trong mdi phan chia, ning hrong dwoc gihi phong

1a E = 200 MeV.

£,239. Trong mdt ¥ phin rng hat nhin ding cac notron
nhiét, thoi gian 50ng trung binh cha mot the hé notron
1A 1= 0,10 s. Bi#t hé 53 nhin k= 1,010, tim:

a) wrong notron trong 1o phin Ung dwoc ting bao nhifu
80, v& do d6 cong suit cba 16 san khodng thoi gian 1= 1,0 phat ;

b} chu kj T cha 10 phin &ng tirc 14 thoi gian ma san 46 cdng
sulit cla wd ting lén e ldn.

CAC HAT CO BAN

5.249. Tinh dong nang cha cic prdton cf xung lwong bing
0,10; 1,0 vd 10 GeV /¢, trong d6 ¢ I3 vin t8c anh sdng.

§.241. Tim quing duwdng tnmg bink cha cac mézdn o
d6ng ning kom hon niing hrong nghl clia né A n= 1,2 1an. Thei
gian sbng trung binh clia chc mézdn thi chim B te= 25,5 ns.

&.342 . Chc mézdnn 4m o6 dong niing T = 100 MeV bay iy
¥hi sinh ta t&i khi phan 18 qua mdt khodng trung binh 13 /= 1§ m.
Tim théri gian sdng riéag cla cic mézdn nay.

5.243. C6 modt chim hep céc mézdn ©~ véi ddng nénﬁ r

bing ning Lrong nghl cla céc hat nay. Ti ty 88 cic cuwdng 40
clia chdm tgi nhitpg et dién cich nhav /= 20m. Thoi gian
sbng riéng trung binh cda cic wézdn nay B to= 25,5 ms.

5.244. Mot mézdn n* dirng duwoc phan 3 thinh mit muydn
vA mot notrind. Tim déng ning cha muydn vi ning lwong ela
nertring, '

§.245. Tim dong aang cha notrdn xudt hige khi phan r
mdt hat hyperon 3~ ding (3. "—ntn7),
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£.246. Mot maydn dwong dirng bi phén o thinh mot
positron v hei notrén. Tim dong n3ng cwe dai ¢o thé o6 duoc
ctia pdsitrdn.

5.247. Mot hat trung hoa ding nghi phén 3 thanh mét
protdn c6 ddng nang 7= 5,3 MeV vd mdt mézda'n . Tim khoi
Tweng cha cAc hat nay. Hat d6 Ia hat gi 7

- 3.248. Mot mézdn 7 am o6 dng nang T = 50 MeV, khi
bay bi phdn i thanh mdt muyon vd mét notrind. Tim ndng
Irgng cta netrind bay ra vudng géo véi phirong chuyén ddng
cla mézdn T.

5.249. MOt hyperon 3+ ¢o ddng ning Ty = 320 MeV khi
bay bi phan i thanh mdt hat trung hoa va mot mézon « *. Mézbn
ndy bay ra v&i dOng méng T,= 42 MeV theo phrong vudng
gbc voi phuong chuyén dong clia hyperdn. Tie khdi lwong
nghi clia hat trung hoa (tinh ra MeV).'

5,250, Mot hat mézon ¢ wung hda bi phén & khi bay,
thanh hai quantum y ob chng ning lwong Goc gitra cac phurong
bay clia cac quantum y 1 & = 60 °. Tim dfng néng cla mézdn «
va ning hrong cia moi quantum ¥y,

5,251, MOt hat twong d6i tinh o6 kh&l lrong nghi m do
va cham v&i mot hat divng nghi of khai lwong M gdy phin rng
sinh cic hat mdi: e + M—emytmy+ ..., trong 46 vE bén
phai ghi cac khdi lwong nghi chia cée hat dwge sinh ra. Ding sy
bat bisn cia dai leong £2— p? % ching mink ring d0ngndng -
ngwdng chia hat'm d6i voi phén rag nay dwoc x4c dinh bing
cong thire ' -

=

T o T U L (m -+ M)> s
. _ 77 <

5.352. MOt pdsitrén co dong ning T = 750 keV bay toi
mét electror: y do diémg nghi. Do sir hiy, hai quantum v <6
cing ning hkrong xult tuén. Xéc dinh ghe gitra cac phweng bay
clia chung. -

5,253, Tim néng lwong ngwdng cda mot quantum v cin

thigt dé tao thanh:

a) mdt cip electron — pdsitrén trong tredng ctiz mot electron
dirng nghi; .

'b) mét cip mézdn 1~ — T 7 trong trudng clia mdt proton
dirng nghi.
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5.354. Cac proton o dong ning T bay 161 mét chi bia hydid
dtrng yén. Tim cic gid tri ngwdng T dbi vol cic phén ¥ng sau:

ayptp —prptetp;

by prp — p+p+at

£.255, MNgurdita chitu cic hal mézéan x vao mHt bia hydrd.
Tinh cac gia tri ngedng cha dfng ning cha chc mézbn nay sao
cho cdc phin dmg san day oo thé duye thye hién :

gy tp-K'+23

bya®+p— K+ A%

£.2%6, Tim b Ia S va tich hype ¥ clia mét hat co bén trung
hda cb hinh chifu cla spin d8ngvi B T, = + 1/2 vA tich baryon
B=— +1. Hat d6 13 hat gi ?

5.257. Trong shitng qué trinh dwdi day, qué trinh nao
bi cim bdi dinh ludt bho todn tich lepton:

Darpte +v; Hpte —ntv,

Patep te tet; S} ute et F vty

k) R T R 6 K —u +v

5.258. Trong nhing qua trinb dwdi ddy qud trich ndo by
cim b dinh ludt bao todm 3 la:

l}_g:_'{“p—»znﬁ'K*; 4) n—ﬁ*p-«»ﬁe—f-EJ';

2% r:'+p—»§++K*; 5} Bt p-E-t KK

N tpr KA K ta; §) K +p—- Q- +HK + K

5. 25%. Néu nhitng nguyén nhin cim cic qué tinh duwdi ddy .

1y 37 AP 4) n+p—- I+ A"
DA +pe KT+E; X e e
DK Fa- Q@ +EHEY, Hu—e v+,

ag

DAP SO VA L1 GLAT

Phin 1
C BOC
Li. o={2t=30km/k
5.2. Ar—c¥l—4{p)/wr=15s
1.3, ay 0cm/s; ) 25em/s; ©) tow= 1657 &) 2,5 va 4.7 cm/s?
Ld, (r—vgfley—ral= (vg—weh [lvg— ¥l
1.5, o = Ved+o*+ opweos o~ 40 km fh; 97 = 19°
2]
12—
(—ed ey 21

1.7. tafig =l {oi—1= 18
L8, = V2 (1— sin 3)= 22 m.

= 30 km /b,

LY = (v, togiaefg=25m § -’
510, 1{v) 120865 Vo R. 5 -
B8, x,—xg= J— wilede/2=024 4§ : f’;
km. Vo tc be gip hu hda ¥'=40m/js. 4 =
CE.12. 2) 0,75 by lEn lwetka 0,7 va HE2dhN
1,3 m. P r4
103, L= lwy— b, { Vot 03, 17— /
1.t4 CB= V- I X
1.15. Xem hinh 194 U W G
1.16. ) (o) = xRjs = S0em/s: ~F

by I{wdi=s 2Rft= 32 cmfs; ) Kw)l=
= 2nR/1? = lbem/sd, :

.17, 2V v= a{l—Zer); w=—2ap= - Hinb 194.
= comst; bpAT=ljuw; s=a/f2a.

LIS, ayxe= pgefl—ef2t); B LEF7 9 jlbsg
o 3= {; ol {1—f21), <x,
(oD [+ (1— 103, ¢ © Lin lwot 15 24 v2 3dom.
L% a) v=a%/2, w=q?/2; h) (z:}:alf;le
1.28. 8} 1= (2/3a)1'%; By t=2/a}}o.
1.2h. af y=— (B/a¥x®; by v = gi— 2bt§; w=— 20}, v= Yo ¥ a2t

w2 c)tgu=af2br; @ {v)=ai— btj; K= Fa®+ %3

1-22. a) p.3 x—{ufa)x?; by v= all+{i1—220%; w= 204 = const:
o o= i/m

1.23, a)y s=qwt; b) /2
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124, po= V(1 +a?) wj2h.

1,38, &) r= vor +gu¥f2; B (vh, = so—i-gr,’? ¥y = v BiWl)gn

1.26. 2} 1= 2(ve/g)sing; b} h= (v} /2g)sin g {=(vd/g) sin2e; a= 76"
¢} ¥y = xiga— {gj2x)°cos ajx*: dL R, = v(,fgcosm Ry=(vi/g)cos?a

£.27. Kem himh 195

7

gz
g SNG

-Fsina

Hiak 163,

1.28. Sau 0,41 hay 0,71 phit (thy theo g6c ban d3u).
1.29. A 2o,  sin{¥;— &)

= — = 118

g cosdyteosdy : - .
1.30. ) x=(a/2ux)¥? | B w=ave, we=ay V1 +(ay ) wa=

= 4t }s‘l-{"(d}')‘i’n)z
1,31 a) p=(B20)x%; b) R=0 jw,= 0/ Iwi—wi= (a/b) [1+ (b far? 12
1.32. o= Y2ax. .

1.33. w=gaVl+@mum)? =08m/st

.34, 2) v = 0o/l +upt/Ry=vor” A by w= V‘(%;R)e-“ﬁ' V2ot iR

1.35. tg a= 2sfR 12wt B .-
'§.36. a) wp= «*0*R= 2,6m;s Wig = a®’ = mfs*; Win =
= gwi¥1— (Bi2a)* = 2,5 wm/s’, L= ih— R*2g% =+0,37 m.
1.37. p=a>/2bs; w=all + (dbs? fa®)3,
D 1.38. a) w=Zav?, R=l1/2Za; b) w=>hbella’ R=a’/b
1.3, p=2Ro=040m/s; w—4Rw’—-032mfs
1.40. w={v/i} 1+ (2at)?r = 0,7 m/s%
1.41: 2) (@) = 2a/3=4radfs; {B)= V'a?——Sradfs . by p=2V3ab=
= 12rad/s?.
.42, t= F(4/aptge =Ts.
1.43. {ad= wfi
i.44. a) p={l—¢ “NYwpja; b) o= wee”
§.45. w,=% |"2[iﬂ sin ¢, xem hink 196
1.46. 1) y= o {Bx (hypecbdl): b) »="V2wx s (parabol).
1.47. a) wa = 0*/R=20m/s?; vecty wu hidn ludn hwémg vao tim
bénh xe: b} 5= 8R=4,m.
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af

1.48. . ay v 4 = Zwt=10crojs, v g= I(2m—7(.m._l’s gp=0; b) w,4==2w><
=K1 H{wr2 2R = S5Hem/sd was= whl+H{l—wi?/R)? = 25cm,-‘5 6=
= wi?/R =25 cm/s%

zh "
2 w2 o
0 e
¥
Hink 196,

142, w=Ywl+el=Srad/s, B= a,0,=12rad/s’

1.50. ou=aif1+(b/a)?=8rad/s, f=all+{(2btja)d=1 3rad}’sz,b)l?".
1.51. a) w=g/rcosa=23rtad/fs, 60°; b) B= (v/)?1ga = 23rad /s’
1.52. o= we¥1+{Bat/mo)? = 06radfs, P=BV1+ wfe?=02rad/s%
1.53. Am= 2mw (gt w).

154, g MoTklmitmy o me(tk)
g+ tmy mo+ingtma
ky—Ki)mpnagcosa kym,+ k
1,58, a) F:( ! 1) v H b} 1 Gpin= 1_.1_..?_?11.
my+my my+ iy

1.56. k= j(n*~ 1/(*+ 1) |tga= 0,6

1.57. a) mifm>sinat+koosa; b} myfm;<sina—keose; ¢} sino—
—kcos @< mafm,; <sina+keosa

1.58. w,=wa=at/{m,+ma)v0it <ty wy = kgmafm wa=(at— kgl m,
v 1=p. O day rp= kgmy(my+ me)fam,. Xem hioh 197

|
i
i
|
i

. Hinb 197.

“1.5%. thct—-—l;'k e=49"; th.= 10s
1.60. tgP=rk; T,.,u— mg(sin @+ kcos o} J K14+ k%
mglcos a migicos o

Lol. o) v= B s = .
) asnia 0T TGTana
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162 v= V{ig/3a)sina.

.63, = Y2/ 3wt kg

—m T 2maw My— 81
L6h @) wm T UOBT I PR (g - wed: b)) B
ey + oy LT P
A m
LI
L N L) . 4m1m2+ma(m1—mz)
168, W m o ———

dmngniy + g (s T M)

. 6. Fos = ZmM (M — )12,

167, 1= V2@ + /e R-n =145
1.68. H=éinjint4 =05

1.69. w=gV2 2+ k4 Mfm).

170, wai = g (1— K01 Tk

.78, wmas= #(} -+ & colg &) [{colg a— k).

L72 ghingcos @
. T
sin? G+ sy R
Mg Sin a
1.73. w=

A+ 2w (i — cos @)
174, @ 1L EY 1= 2T mo? (KR b)Y I(F) = pow,.
1.75, Ldn lwot bane 2,15 0.7 va L5 kN, _
§.76. @ n'z?? |+ 3cos®® T=3Imgoos¥; b) T'= mgh3; c) cosd= 1/ V3,
3=567.
1.77. Vao khoang 53°
§.78. § = arecos (2/3)~ 48, v= Y2gR/3.
.79, &= (n/mo?— 1y B 1ip voi chitu quay.
1.80, r= R/3, Umur= YhER(Z.
1.81, T = (cotgd+ iR ghmg In.
1.82. a) Xé m@t phin i oho cha day teén 1dngroc {hink 198); Trong heong
clia phito # Ay khong dang ke 4T = dFm. =
= kdR vi 4R = Tda Do d6: d7/T=
- kda.” Tich phan phirong trink trén  tim
direc 4 = (nmpt/me
b) w= g{n— ne¥/fn+mek’

. T+aT 5k

Einh 108, Hinh 199.

1.83. F= {mvi/F)cos® a

1.84. F = — moir, viir i bin kinh vecty clia chit didm 48i véi gl toa 20 :
Fm met VT _
1.85. ) Ap= mgf: b) 1ABI=~ IM(voE)/z.

L85 a) p=ar¥js; b)si=av*/1dm

1.87. s5=={Fo/mu?) (wi— sin @/}, xem hinh, 199

1.88. = n/w; 5= 2F,/mw? ] 0pax = Fo/ma,

1.89. gju= e "7t morib) wm=wg—srfm, sy = mugfri ¢)(pd=
= vp{f— ) /nlon . :

1.26. = h{oo—v)/vovinive /o).

1.9, a) s={2/a)tga; b) ugmx = sina.Vglacos ©

L.9Z. 5= (a/6m) (i — 10)° v&i to = fmg ja 1o thoi didm bit ddn chuvén déng.

1.93, oy’ = vu,r‘m#caﬁ,fmg. '

1.84. 8) v= (2Fjmm)sin (¢ /2); b} As= BF /mw?; (o) = 4F{nmuw.

1.95. v= oo/l +cosp). ’

Hudmg din, O 48y w, = — w,. do d6 o= — n, +const. Tir didu kitn ban
dfu soy ra: consis pg, MNgodi ra o = roos e

1.96. w=[l—cos({/R)| Rgj!.

2+ w3 T om?
1.97. a) v=V2gR/3: b) cosaﬁ_%r-;-_)ﬂ—, trong d6 n= we/g:
+n

Fym 170,

1.98, V& n< i % ch cdo gib iri Am; rege= (mowtjgy' 1"

1.99, Neéu @3B > g, ta cd hai vi trf oo bhng: ¢,= 0 va &= arccos(g/w®R)
Weu W3R < g, can bing chi thwe higa dwee & vitr &= 0. Khi chi & mdt vi tr
cin biing phis dwdd, vi tri nay 13 cin bing bn. Pen khi xulit hida v tri cdn bing
thir hai (Judn Iudn 13 cin bing bea) thi vi tri cdn bing dwdi tré aén khong bén.

LG, b= {as? fU)sin =7 om.

.10, F=mVe®+ o+ Qv w)¥=8N.

1.982. Fo=2ma*Vi+(efor)* =28 N.

L3103, O = w’R; b) Fp = mo* V2RI 1.

1.104. By = mo?RY5H = 8 N, Fo= 2mu?R/)VS+8g/30%R= 1TN.

1.185. 3} F= Zmoosing= 3.8 kN, trong 46 © B vin tdc géo cla sy quay
ctta Tral B8t xung quanh truc rigng. b)Y F= me{oRcos ot do)sing: Fo=
= 33 kN, F. = 25 kN. Du chug irng véi chuyén déng tir tdy sang dong; dju
trir &ng véi chuyén dbng theo chifu ngwoc lai

1.106. Léch vé phia déng mdt khodng x= (2w /)2 g = 24 cm, T day

‘w I3 van the goc quay ol Trai Bit xung quanh trye riéng

1197 A=Flr,—r)=—171
LB, A= ma’tfs.

1.109. F= 2as¥7 +{s/R).

LUL. A=— (— Ramgl2=— 1,3 L
1130, {PY==0; F= mg(gi— ppsina).
1.112. P= mRat, { P) = mRat /2.
L3 8) (P)=— hmgto/2=— 2W : b} Poux = —mioj 0g /2.
148, A= mo*{(ri—rH)/2=020% :




1.915. Agn = E{8DY2, vEi k= kiky (ko + k) : 1140 D nime 2 ) vy _m@MEIm_
1.116. A= Imgfia. LU= mglle M 2m (B4 m) (M + 2m)
1.837. ) ro=2a/b b¥a; b} Fau = s’ma . xem hink 200. } L4y (M) > 1.
1118 a) Khong; b) cac cllip ma 1§ 8 bai nra truc biag 1 a/b = =VB/e; 1.141. p= 2m¥2gl/3 = 3.5 kG.1a/5.
ciing 1 cac elitp nhwng vot a/b=B/o _ 1.142. Ap=mV2gh(! + Wil — =02 kG m/s.
1.189. Trwdng lwe thi hai 1 tredmg R L143, 1= T 1, b) F mM__ a7

1,126, 5= vd/2g{sina+ ko5 @) ; A= — modk/2(k ¥ 189). Mo o MAma
1.028. A= H[2 s = H. ' 1.144. 1 = (m/286) 1

1.122. ”"{2"3}1; ki3 1.145, v= (pcosa— A ¥ 2gisin u}/ Mg sin 0.
123, vou=tigl T=3my . 1.146. a) v== {28 /mptglsinqd/2}; b} na 1—m/M.
J _ 1047 1) 4=— pgh v&i = ma f(m + M). 2} Co.
\\ Fofr) 1.149, v= 1,08 + 20j— 40 %m/s, v= 46 m/fs.

F : 1,380, AT= — ui{v,— v23%/2, v&i = mymafimy + my).

0.158. a) = 2m,/lm, + mah; B} 1= dmmaf(my+ma)’

A.E82, a) myfmz=1/310) m11m2—1+2cos-3‘—20 -

1.153. Chuyén dor theo cung chifu phung véd o' =(1—F1—2n v/2=
A N2 = 5 omfs. .

1154, AT/T = (1+m/M)gt8+miM — 1=—40%.

1,155 8) p= uVol ¥ v3; b) T= p(i+od/2. & dayn= mymafim, + m3).

1.156. sim B0 = maiMg. :

1187, v'=— v(2— 16— 1Y) Lin lwot v6i 1 ohé hon, bing va lon
hon 12

e mimrm . y e

Hizh 200. 1.158. Gis o tal mau thed didm ¢ ndo 46, ten lra c6 khdh hegng m va vin
tdc v (d8i v&i hé quy chidu ta dang quan tdm). Xét mot hé quy chign quan tinh,
1.424. 1= {3/20,R. chuyén dong voi cong vin the cla ién I di thoi diém dong xér d5. Trong hé
1.125. Af= (I +Wj mg k. . quychidu nay, sau khodng théi gian dt, 50 ga ctia xung frgog cha hé « tén lia +
1.126. v—m— 1,7 m/s. o khbi kb phutrapbing op = mehy + udr.o = Far. Tir d6 d8 dang tidp tuc phép
1127, A= kmpefo i—cosd = 0.09 1. _ tinh.
' 2 (sin®+ kcosdjcos & ’ : 1.168. v=—-n]n{mufm)
. : _wiju
R . . . : L16L. mw= mee "'}
1.128. 4= kiin(l + W/2i— 0" ¥oin= m@*fk. 1.162. a= (8/vo)ln(me/m).
LE29. wo=g (m— m /lmat )" 1163, veFmate . wo —F
1,931 7= (gfodtgd =08 cm, T= mgfcos&: ShN, T T
= in @+ osal=6N; be< : _ _
{:_(?V—_z?——m%g’—z;“_ 1 r:':i;s‘fg’c J ) o 1.164. v= Fefmatl + pijmo); w= F/ma(t + wefme)’
1.033. a) V= (myg+ mavaiimtmb) Fa=plv,— va) Y wein= . . . 1.168, v=V2ghlnt/h). _
= mymafim + Mo, _ _ : 9.366. M= 2bla/b.
1134 E=E 4+ my?y2 1.167. M = (mgvot /2 cosa : M = (mpdlg)sin® ecose = 37kG.m?/s.
5.135. B = p(o} + o2, voi p= mymafim, + ma. ' i 1.168. 2) D5 véi 13l ¢k cac diém ndm trén mot dirémg thing vubng gbe vri
1.136. p= pot mgs, v Po= vyt oy, m= (mgtma) 3 lh&nh va di qua O 1) 1AMl = 2mpicos a.
T, = vol + g2, viri vy = (i yr L+ v flm g+ mg), ) 1.169. P&i véi tim cla dwdng toon [aAMI= 2% m"’mg!{m
1.837. a) Al>3mgfk by b= (1 + kalfmg) g {8k = 8 mg k. o 1.170. AM = hmV,
1038, v, =— mv/(M—m); va= Mvj(M— ;;)_ ::;12 Mf;w;;ét:.
- fit = ’ . . M= AREYUY i
L3 W=V it Yo (M+m)1 . 1173, vy =V2gi/cosd.
250 ) B ) a8




1174, F= modrbir

1.175. A, = Rmgr. B

1.176. M — Remgisin o Khong thay abi.

1177 M =M [rggﬂ.,'ﬁ'rcng trirdng hop =0 nghla B wong hé quy
chigu khai tam.

1.179. M = fmoo/3. .

1.UBO. £y = moi i Bal 1o4n mbi thudn lgi hon, clu xét trong hé quy
chigo khéi tdm.

1181, v=cln(2— w==01c trong do c 13 van tdc anh sang:

1.182. 8 = 35/5: mot goc bing 62° vh hai goc khic bing 39

1483, fo= (V{1 — Prsm @/ b= 108mvéif=v/e

5,484, 1o=Varubxz=60m; = cli—Ary/Axs= 2,2.10% m/s.
5188, a= etf1—{5¢ =5 m.
1.186. 4} o= /oy g/l = Ldus . b) I = 1= (wje)? = 0,42 km.
LABT. lo= vt/ V1— (pfe)t=1Tm.
1.128. Phbi chémp minh ring, s Af=fg— >0t A== 1>0
1.189. Hai di trrde, phin 78 chim hon mit bhodng théd gian
Ar = iBfedd — B = 20 pa vir § = v/c.

= 25/ B¢

T Gafehid®
LI9L. 8) t(B)=lofu; B = (ofa)li= /e b) Ty =loft) X

x V1= (ofcy?; t{d}= hfe _
$.192. D& vdi bd quy chifu K; xem hinh Z01.

1.8%¢. o

A B
I W WS W4 WA AW, . S
A Y D D N O,
NVARN AN \\ET} U\

Hizh 20%

1.193. x=(1— Vi— Byc/B.vEi b= ¥/e
1195, 2) 13,3 0s; B) 4m
1.196. a) = lolF1— pZoos¥ — Bsind'(;

' ited = V1 — B/
by £ = 0 khictg _n B2/B,

1o khi tg & = — B/ ¥1—B*
b diy B = e Ve :
R AR
1397 o' = T ;
252

3,298, g} L,25s; b} o= doy + o) + e/ = 050 5.
e {3 2
5598, fm fy )
1+ {vfc)’
1.209. a) v=Voi+t o3 b} 2= Vol ¥ vh (2202/0)

FE+ (1 BYy?
L2BE. s= ¢y iffi=
? y - pAl - ve e p=vie

1 R

17208, 1g 9= o ¥ TL = (V (0P,

1,204, apw' =w (1 — PVESU — Bofel: B) wi=w (1 — ). & iy
ﬁm 5”!-1‘.‘. .

1.205. Ding kf thiv gita gis e v’ vi gia 18 w trong b guychite gin
Bfm vl Tedi B

£.202. g &=

w={1—~ o & Ry e i
Céng thire niy 48 ¢b trong d&p b cle b3 todn tsén (Gidm a), troog 46 phll &gt
F=p Tith phin phuong sk ady {vé w'=comsl) Um dwpe: p=
=wirf Yi+ (w'ifeP. Kholng cich phii dm = LW fifeP—- 1)

e {w' = 0,91 nim 4ah sing ; (¢ p} /o fefw sl 2= 04T%.

3,286, Vi w=w't/V1 < (o't [oF, ooy ma:

! Fil e wr we 3
. g__m._____x In g vt 1+ —} E == 3 Sthing
Jd Tid(wiefel w ¢ { ¢

1.207. wmimem 1 [V 2(1 —f)y= TO, vi¥i p=p/c.

3.208. o= clnf(l + B = 03¢, trong 46 ¢ 13 vin t8c dnh sing.
1.389. (c— nyfe= 1 L1+ (mae/p)T} Y2 = 0dd k.
1.218. v= (c/pVai— = cF3/2
1,210, A= 0,42 mgc? thay cho 6,18 mec .
5.712. p=eV3/2= 16.10° m/s. :
1.303, Khi e tfeb T/mec? S 42/3~ 0013 .
1.214. p= {—PT{T+ Zonor® == 1,09 GeV /.

1288, F= (Flec) VT{T + Zmpc) | P = Tife.

1,286, p= 2mmu/(} —e¥jc®) _
5287, ve= Fetf Vbt 4+ Fir?, f= { (rigc2 /P34 c % — mocF.
1.288, F= mgc?fa

1.20%. i = VT(TF Zmrgr D el = 30 ms.

1.228. w=eE/my (| + Time ).

1.220. 8) Trong heitrwdng hop FIviFLDF, - —; i w
; T

B

— g
= W}T’a w, troug 46 p= vfe.
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L.222. a) ta & — {e&t/movolV1— (aje), trong do e va mo ln gy I
didn thch va khi lirgng nehl cfia proton ; by v = oo/ 1+ (1 — odfe BBt /mach’
1.223. v=cfV1+ (mecfepB)t; w=ov%/p
1.228. =l (1— B/l +B), v B= Vic: ¥V=3¢/5.
. 8.226. EF— p2c? = mdc?, vori mg 12 khai hromg nghi cha hgh
1.227. a) T = 2moc? |V1+ T/0mgc— V] = 11T MV, p = bmqeT/2=
= 040 MeV o1 B) ¥ = cVTHT + 2moc ) = 2.12,10% m /5. '
© 1,238, Mo= VimgiT + 2mec e, V= c¥THT + Imoc ).
1.226. T = 3T (T + 2mge B jmec® = 1,43.10% GeV.
Fi z 2
1.230. Epm = i+ mi— lma o) e® Hat m, s& cb nang lwong
) 2my
iém nhit trong trwdng hop nang lwong cla hé hiai hat m2 va 15 nhé mhlt nghia
14 khi ching chuyén doi nhe mét todn thé. :

. v L — (mfmoy**/* .
.23, ~— = —l—'m”—‘. Dring dinh Indt bho todn mung IFEGNE
£ e 0,

(nhr trong 45 gidi olia b todn 1.159) v odng thire twong 4B tnh 1€ bitn dbi
van 18e.

p.232. T'= 2uyMje? = 225 npiy dém. )

1.233. a) 521n; b) 13 km/s 22107 m/s%

1.234. T=al(r + R)°/2¢M. Chi cfa x& chuyén Gong theo rmdt dwing
trom ¢b han kink bing nia &ryc lom cha eliip @ cho, nghia 14 bing (v + Ry2;
theo dinh luat Képler chu ky guay i nhr nhau

1.235. Sw 1o clia mdr vit wen bAGL Tréri of thé col nhe mét chuyén ddng
thes mot eliip Bt dai (trd thanh suy bidn Khi #8n gidd ham} ¢d trge Lom coi nhwr
bing ban kinbh R cha quf dao Trai Bat. Khi §6 theo dinh heit Keépler (21/7)% =
—[(R/2)/R * v&i s i khodng thivi gian roi (Kiokng thi gian cla mdt nira vong
chuydn ddng trén ellip dai)y va 7' 14 chu &y quay cba Trdl D3 zuag quanh Mat
Tedri. Tl dé 1= T/4V2 = 65 ngdy dem

1.236. Khang thay doi.

1.237. 1=V yM (T2 _ _

1238, a) U= — ymgmyfr; - b U=—y (mad{l) xIn (1 + lfa), F=
= ymnM fale+ ).

1.230. b = m Vopmeryaltes 7o), trong d6 ms i khi Iwomg Mat Trot

1.290. E= T+ U=~ ymms (2a, trong 46 ms & khoi heoug Mat Trivi.

t.265. r=—&_|ixVi—(2— Dnsinia | v&i w=rovdfyms my b khidi
hrgng Mat Trei <7 i

1.242. r g = (pes/oB [F1 + (o3 /s — L] mg 1 khéi twpng Mt Tedi

1.243. a) Tredo hit xét mot bep cBu mong ban kink p va khbi leong A7

Nang hegug trong v gitra bat voi phin tlr @& cdu 85 cda i6p d¢ (binh 202 1a.

4 = — « (mB [20) sin 48, (%)
Treng taw gidc QAP thep dinh 1y & cdc cosin: 2= p+ 2= 2prcoos &
Dung k& qud cha phép vi phin bidu thire' nay ta dwa cong thie (%) v& dpnig khd
tich phén. Phép 1Ay tich phin d8i voi todn bh op cliu din din két qud:

254

BU = — ymBM fr. Cubi cing tich phin cho $it cb che i0p clu ta dwoe
= Ym&fr :
b} F, = — QU Br=— mapd[ri

), dmgds;

. dﬂ'Ig g
Hizb 202, Hind 203,

1.244. Trrée hét xét mft 16p chiit hinh cdu mong Chinh 203). Ta tao mdt
hinh nén co gic mé nhd va ob dinh 13 didm 4. Chc dién tich che tidt dién chin bdi
hinh nén trén g cdu 45, 1 dS; = r}: r} Khoi lvong cfa cic phéin bi chin ty
12 viri ede dign tich cfa cic phin nay, Do 6 nhimng lyc hit tc dung lén hat 4
gay béi hai phin b chin dé bing nhan v& cwéng df va ngwoc chidu chaw. Phin
1§ ludn ti8p tyc mot cach hidn mhidn.

1.245. a) F=— wmbdr/R>; b) U=— 3ymM /2R

1.246. U= g ;mwr’ . reR ]

- — JymM {1 - r*/IRY)/2R, r& R Mem hinh 204,
1.247. G = (4n/3) vp |. Bén trong 10 hdng srwdng 14 déu.
£.248. p= (3yM /8RN (1 — #3/R3). Vio khodng 180 GPa.

A
my

-mgK

2 o~

Hinb 204.

1.249. 2) Phin tich 1&p cfu thanh cic phin vk ob khdi hegng S Nang heong
{wong tic ctia mBi phdn tir véi 151 ¢l cho phin tr khde $2 blng 83U = — ymlm/ R
Liy tbng  d8i voi tht cd cc phin tf v chd ¥ cAng mdi d6i phin t twong tac
dwoc tinh hai in, ta dwepe U= — ym /2R ; :

b} U=—3ym?/5R.
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ix 732 { 45 ngy (5=,
s ——rr AT e =
Vi 3 ar(rt D ¢80h (5= I

1251, wyiwaiwae | 1 004054 10,0006,

5252, 32km ;2850 km. '

1.283. Ji= Bj2gRjvb— 1)

1.254. h:-_g?(gﬁi]xﬁl_l)_

1,338, r=YyM{T(22Y = 4.2.10° ke, trong g6 M va T 180 lwot 1 khid
Wrgng Trai Dét vd chu kv quay cla Trai Pyay xeng quanh true clia 0d 3,1 km/s
0,22 m/s

1.256. m== @R NTHO Tin? = 6.10% kg,

'trong d5 T la chu &y quay chs Teal DL zusg guank tiwc ot nd.

7 M ek 3{ R
1,28, o' =2aR/T+ lm:’i,@kmfs:w’J 3 {H- . — §=
R : R T Y

= 45 mfs% o day M 1 Khéi heong clia Trai Tt T 14 chu kY quay cha Trad Dbt
xung gquanh trpe cla ad.

1.258. 1,27 18n

1,759, Do gitm ning hrong ioan phin E cla ¥ tinh trong khoang thdt
gian di bling — 4E = Fodl. Bitu thi £ v& v theo khodng cich r gia v tinh v&
wm Mit Trdag, ta dus bidu thive trdn vE dang khd tich. Cudi cliog tim dwoe
s Gmfa V) (=1

1,268, 1 = 1,67 km/s, vy = 2,37 km/s.

+ 261, Ap= FyMIR (1— 12} =— 0,70 tm/s. troag d6 M v 2 13 et
ia khei irong vi bin kinh Mat Ting.

s 261, Ay = VgR (VT - 1} = 3,27 kms, trong 46 ¢ W ga the wol W do
chiidn s R 13 bin kinh Tréi P&t ’

1.263. r=aR/f(1+ ) =38, 0% km.

1,264, A#s oy (3g Ry + My [Ry=13. 10° kY, crong 46 M va R lin

eyt 12 Kb Turgrng vh bin Eink ota Trdi D& (T) v chs Mt Tedag (L),

1.265. vgm VIgd ¥ (12— 17 Pi®= 17km/s. & diy v} = yMp/B, Mp va R
13 %khdi heap vi ban kioh chis Tedi DBt ¥ = vM1/r. M- 1A kb rgng cia
Mt Tedi, rla ban gink qui dao cfa bk . -

1.266. N = (aF— bA}E, vori k 13 wecto don vi ufn RS 23 i= laB—-
— A4+ B

1.28F. {=igd— pEifY 4+ 8%,

. ﬂ268 Fa= 2F. Ligc niy song song v&i duwdng chio AC, obn difm 4t

cha nd adm gifra cand B

1,269, a) F=ml2/3; b) I =mia®+ b33

1.276. a) 7= (x/2) pbR* = 28.10 7 kg.m* ; 1) I={3/10)mR%

1.271. f= mR*/4

1.273 f=(37/12) mRY =0 15kg . m2

1.273. I= (23 mR,

1.274, o) o=gi /R Mizmy; B T= mgledf2 (1 -+ ML}

1,378, (N> = Rmg {1—-Q+n uf2gr j= 02 N.m,
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1,259, 4i=

1.276. §3=4g— M M1 ;T:.E.= my {m+ dmg} ‘
R my Fory oz T, iy (mt Gma)
_ -
1177, 4 s Remd kg

m = 2 {msg + mrg}
4.278. P= 2kmwiRE
1,379, 1= JoR/4kg.
§.380. {w) = wef3.
1.281. B = Zmgx/RI{M + I
1.282. n} k}{Z{'Eth o b) T=1{5/14) mgie*sin®n
1.383. ) T= —é-mg =13 M, = 2g/3R = 5.10% rad/s* ; b) P = 2mgt/3.

L2848, Fo, = Homg/(Z— 3}, Waue = 2Rg/(2— 3k}
1185, 2) w= Floos a— r/RYm(A+By; Wy d =
= P foos u— rfRE[2m (1 ¥ B
i.286.. T = mg/1d
3,387, w= g {m— MIf(m+ M+ /R
F{dmy +2ms) _ Fo? (3m, + 2myd -

i. 288. &) w= : .
2y () + )

sy (g T y)

1.189. w, = Ff{m,+ 2mg/T) wy = Howy

1.290, a)} ¢ = R 3kg ;b A=~ srmd =6,

1.291. @= Vibg (R+r) /177,

1.282. gp = Y{Tcosa—4) gRTi = 1,0 mfs.

1.283. vo= LEX

1.2%4. T = mv?

1.285. T =1/ {1+ 2r2[TRY.

5397 N = (mei?f24) sin 24

1,298, cos & = g/l

1,399, o = w/V1+ 3m/M.

1.308. F=0p3{lmi=9M

3wt — 40 B Mo’

i F= .

dm + 45 F{1 4+ 4M/3m)?
1.302. 2) v (B pm) F2gd/3 sin (w/2) ; b) Ap= KM Vglfs sin{a/d) ;

¢} x= Zif3. '
1.383. a) 6= (L + 2n/M) 0o b) A= (1 + 2m /i) madR2.

.201. a) ¥ =

1.304. 2) = qo';biN,=--—--—m‘m‘R &,
Iy + my 2mtytm, dr -
I;W1+IW f!
1.305. 2) o = 22 A= (e — )
L0 oy e

1.306. ¥ =v{4— np/ @G o= Rofd+ 7. Vein=4dvan=4d
1.307. a) 8= mRIwg/2l; by A= mRiw}/3L. '

17—15697 S 257




1. 388. a) Aog-= fiug/2{f+ o) Aise = 22wd/n b)) W = Rodf (F + L)

1.399. w= Vig/l =60rad/fs; F=mglo/f=15N.

1.316. a) Mtmuf®/12)sin &, M, = Msia 3
B} 1AM = (mal?/12) sin 28 5 0) N = (me?1?/24) sin 28.

1,380,  a) e = mglffo=07rad/s;b) F= mw'? sind = 0,000/, zem
hirh 205,

1,312, o ={g+wi/anR®=3.10%rad/fs

1,313, & =miVgi+w? [fo=08rad/s.
Vecter @' hop vivi dwfrng thing ditng mdt goc
& = arctg (w/g) =

1.314, F = mx*mmm—-sm

£.385. W=2 anfv/R=06kN m.

1.316. Fpny = 2mnfeffR = 1.4 KN, Ap
tpe irén dwdmg ray ngodl ting 1én con iren
dwdng ray trong bi gikm di mdr beong nher
tréan.

1.317. p= aEAT =122 GPa, wong d6
a la hé sb din nd ohigt: E 12 sult Youne

1.318. 2) p= G.A7fr = 2 MPa H
b).p= 2o.befr = 4 MPa.

& éiy o, 12 inp subft gidi han At

1.319. n= V2o./p/n =08.10% vong/s.

& dy o, I4 trng subt gicl bao i,

1.320. n = Ve, /p/28R = 23 ving/s.

B.321. x= | f"mgn %’ E = 2,5 cin, troag db £ th suit Young.
1.322.- 5 = Fo/2ES.
1,323, T= (1~ r2/ ma’i/2: b= pw’*/3E. rong 8 P %a kh&i lwong

riéng; E 13 sulit Yonng.

1.324. AV ={1— 2 FI/E = .6 mm®, v&i p Ja hi sb Poisson : £ 1 sulit
Young.

1.325. ) Al = pgl*/2£ : B} AV/V = (1 — 2y x Atji. & déy plé khdi hromg
rigng : £ 14 swit Young : i 14 he sB3 Poisson.

1.326. ) AV ¥ =—3{1—20 p/E: B} Pp=3{1-2n/E.
1.327. R = Ei*f6pg!* = L.2.10°m véi £la sulit Youag :p 18 khsi lrong
ricng
1.328. a) {F ddy N khéng phu thude x va bing No. Tich phén bai En phiromg
teinh ban ddu va dé ¥ d&n che didu Kién bién dy fdx (0) = 0 v ¥ (0) = 0 ta duge
= {¥o/2EDx2 Db 14 phwong trinh cda mét parabdl.
B vong A = N2 2E] vt I=a*f12.

b Trong trm’mg hop nay M(x}= F(f—x} va p= (F2ED {i— x/Hxt
A = FI2ET voi T gibmg nher & cin a).
1.329. L= Fi*/48 EL
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Hind 205.

H
;
E
H
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1.336. a) A =3pgl* /284 ;b3 ) = Spgl */2ERY O 4By ¢ 1 khdi lwong
ritng ¢ £ 14 sufit Young

B.331. ) = OBpl*/5ERE vOi p B khéi lwong rigng ; F 1 sudit Yousg.

§.332, a)q: = (2 fArGY N D) 9 = {2/ LN

1.333. & = ridy— d}) Go/32 =05 KN -m,

1.334. P= 1t Gow/2 = 17 kW,

£.335. M= Pmlri— P 203 rh

B.336. U= mEef2p = 0.04 k5. v&i p d khii beong rigng.

1337, ) U = 2Pp%g/6E - b) U =(2/3mrE % (&If)° (F dhy £ 1h sulit
Young.

1.338. 4~ n2hE E/6/ = 0,08 W,

1.33%, U= 2 CGelfat =71

1.340. w= G /213 G 1 sufli cdi.

1.381. w== P (pef)?/2 = 23.5 k}/m>. vii B 18 b2 sb nén.

1.242. py > pPa Uy < U1 '

Mit do dwéng dong ting én khi dl r didm 1 ddn diém 2.

1.383. '@ = 5.5, V2ehn /(51— 5%

i.3¢4. O = S V2gahpo/p.

1.345. v = V2gik, +h;pz/93} =

rifng cla sude v d5L ifka.
1.346. 25¢mn 50 cm.
1.347. £ = 0?flg— hy= 2 om.
1.348. p=p. +peh (1— RifFhvéi Ry <r < Ry p, 13 &p snit kbi quyén.,

1,349, 4 = p¥? 227 voi p 14 khBi legng rigng.

1.3508, 1= V2hie S/s

1350, o= wh V21h—1. : '
1.353. F=2peSAh =05 N .

1.334. F= pghi{2h—H=5N.

1.355. N=pl@*nr’ = 07N .m.

1.386. F= pgh(S— /8= 6N

:im/s, v&7 P, VA Pa 13 cac khdi hrong

1.357. &) Hinh paraboloit tron xoay : z = (w?/2g)r? trong d6 z ¥ 48 cao.
clia chc didm trén mat chilt léng tinh tie diy binh : r 13 khiodng cich d8n truc
quay- .

b) p=potpu’r’2, _
£.358, P= muyw-RY =9 W,

1.359 p= g)oM
iﬂ(Ru.”g'l)
RiR3 1 ] 2p2
1,360 8) = @y il ( 4 ) by o= RiR
"F-m VR | PN E e

8.361, a) O = nugR?2; b) T= n/R?
H ped/b: ) F=dnnlyg; =
= dnlyof R ’ Mees @ &

7 - | 259




doeg i
:: 8.362. O ddia bén'trii cha dng dp hys plhw Ab = 5 om truyEn i 588 0 1.373. 2) )= 2:? . B (= 23?:_ Y

cha chBt 1ag chiy vio trong 3ag. TS 90312 = ppah suyra o = V2gah = LOm/s. aid;
5.363. Tj 3 phii tm bng 2(d— V2)
1.368. 5y = vyryPiMafrityth = 5. lﬁ “cm/s. 9 (w= ir

co | aaes. d= ViBBew /(p— o) Pag = 5 oam, 6 po vB p I chc khbi hrgng S { o [n+ 1 cos (o — na/D)}, 7 chln.
' ﬂénisgg s!yxmu{v:éﬁh;ﬁl 020 e 3= g fs 4 sin (e — anf2i), #id
Po=— | B A= . .o N ~
1.367. a) Xem hinb 206; ©) (G fam) + (xjay = | vix =— wlr. ?;l;g nﬂl: l:hﬁn nguyén cha ty sb 2/
1.343. 2} Bitn 40 bdng e/2: chu I béng T'= x/e; xem hish 2073 ; P2 T AR ) o
) 2 = 4oix (a— i), xem hish 207 b. 1.378. dw/dx = 1/sFa®— x?. Xem hinh ; —f i
1.369. x = acos{or + ) =— Waem, % = — Blcm/svida = Fxf+ (Raf o), 208. Iy : '
. 1.376. Trong bai tredng hop a="7. I
& == B¢ g (— Fof BXgh. 1.377. omex = 2.73a60 'r ’
1.378. @= Y(oin s3)/(xi— . a = Woixi— vixdfiel— o3 ' wex = < e t |
) o 9.378. 479 va 52,1 radfs; 15 | 1
1,378, 3} (&)= 3/T=050mfs; b) (o) =6a/T=1Om/s 1.379. 18 hay 36 Hz. ] :
1.380. 2) x%/a? +y2/b% = 1, theo chifn : |
kim ddng k& ; ' i l -
by w =— &' -t & & T

1.380. a) 2 =4x% (1— x¥fa?);
B) y = a(l — 2x?/a?). Kemhink 209

1.382. T= nlml/F =025 ub 208.

1.383. T=2nlnjg(n— 1} = L.1s. e

1.384. T={(2/nVmumfpg =255 :

1.385. 2) T=2xlmik: b) T=2nknfk, Tk, ¢ T=2alm/k’, |
vl k= kkafCe + ks). '

1.386. w= Vi /(M +m/3).

1.387. T = 2udm/Spg (l +oos 3) = 0.8s.

1.398. T= nV2i/kg = 1,55

Hinh 206,

High 207, High 209,
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1.389. a) ¥+ (/R x =0, v&i x 14 4§ dich chuydn cha vit 481 v&i tim

Frii Dt; B 12 bhn kinh Tedi 53¢ g 8 gia t0c ol tr do chudn;
B v = n@?— Axph ;o) ve=VYefR = 15 km/s

1.390. T= 2V ijig-wi=08g v&i Ig —w | = VT w?i_ 2gweos B

1,381, F=2afk/m— o° =07F3; w3 Vi/m = 10rad/s.

0.3%2. k= 4nla/zT? =04

1,393, 2) 9 =30%cas 3525 B) ¥ =45"8m 154 6 &=
= 5.4°cos {351+ 1,03, O day ¢ Unh ra gidy {s). g

1.384, F = (m,+ m)gtoaw’ =60 vi 40N, .

1.395. a) F= mg{l-+03 eos w), xem hinh 219 B) @i = gfwi=8gm;
¢y o= (»2hjg— Dgini=20cm.

5 mg
L &

5O

a3

Hinh 210,

1,386, 2y = (mg/k) (1 —cos w voi @ = Vicfm )T = Img,
T =0
1.3987, (xfrap® + alpfogd = L

1.398. a)y = (w/ud (1 - cos wi) ; by y = {u/w) (@i — sin &2 Gdiyo= " -

Iy o= }k!!}?

1.399. Ay, = mgfk = i0em; E = mig"[2k = 48 ml.

5.400. o= (mglk Y1+ 20k /mg . £ = mgh+m’g*/2k

1,409, a=(mg/ V1 + 2k fim+ M) g,

[.402. Ta vifl cac phyong towh chuyén déng cha céc hinh chidu irfn car,
B T10 O

¥=wp ¥=—@f vii w=d/m
Saw ki tich phan {cd chi ¥ d8a cac didu kign ban din) ta durore
x = (bo/w). {| — cos wi}; y = {v5/w) sin 1.

Do db {x— wajm) i+ yt = (we/u}?

Day 18 phrang trish cia mt dudng trén bdn Kinh vsfo vi thm B Qdi€m :
Ho = Uof‘w: Yo =0

1.403. Tang léa FL+ 2R%/57 ln

1.488. o= ¥3g/h (1 + 2kijmg).
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1,465, a) F=2x g =1,13; b} £= mgie®/2=005L
1L.406. o, = o, V1 + mRega 2kel ; E = koi/d
1.407. {Ep) = mgitd/8 = mit#3/12.
£.498. T=4nfwo.
2, wi—gfl
wi-— wl
1.418. o= Y el+ Ledid+ 1),
1.411. x=12V3, Too= 2aV1/gV3,
1.482. T = =¥2h/8, ffm= h/2.
1.413, wo = Vaaw?f2l.
1.4i4. o= Yi/(u+ [iRY.
1.418. T = 2&¥3(R— »)/2s.
1.416. T = sF3m/2k.
§.417. 2) we= Vik/p = 67adys; b) E= po}f2=35ml s =v,/o~2om,
& ddy u = mymafim, + ma). : )
1.418. T=2a¥I'/k, trong d6 & = {85000, + 1))
1.419. wajm, = V14 2mgjme = 1.8, v mo vl mp 13 kb lwgng cba
céc nguyén ol dxy v& cacbon, .
1.428. a) ap vd gpw; D) fa= Imtg(w;ﬁ}+mﬁi/aﬂ, vri =10, 1. 2, ..

1,499, f= mf =8 10 *kg. mk

1.423. Cin erh 161 phy fimbe vao § nghla ghn cho cu héi 45 cho. Dag dong
thiv nhit 14t nhanh hom theo thori gian. Mgwee 1ai By ta dea méi das ddag v&
thang do by nhitn cla thoi gien theo che k¥ T ihl dao ddng thir hai i3] tdt nhanh
hon trong thang do nay. .

1.422. &= &0 Meos(wr+ ), voi 8.=V83+(B+ PRI 0? a =
= arg ¢os (Fo/Fe). '

1.423. % w kol 1+ (1— 1B (Ro/21)% = 330" = V1 + (2n/hg)® = 4,3 M,

1.424. s=a{l+e M1—e Yy =Zm.

1.435. A =2n/Vagr?/ilmia— 1 = 0,005

1.426. T= VOR/20) (402 + 1% =09s.

1.427. w= Vo/mR*— (naR>/m)?.

1.428. a) T=lnlnfe =0285: b} N = {xo— A)/dA = 3.5 dao d§np, vdi
A= fmgfn. .
qum
1.42%, x= m(ﬂﬁ@ gl = €08 W), .
1.430. Céc pharerng trinh chuyén ¢9ng vd nghitm cte ching:

te 1, X+ ofx = Fim, x=(1~— cos ot} F/k,

t 21, ¥twlx=0 x=acos {uw(—D+al )
trong d6 ©f = /=, a vi ¢ 15 hai binp &8 Bt kY. Do difu kidn lién tye cha x v3
# i Wic ¢ = T ta tim dirgee bidn @6 chia bigt @

a= (2F{k) | sin {orf2) 1.

1—{r2my° g X Fohd an?
1.431. wg = If— e, G = 14—y
' L (hj2ry Al dnmy A

i
H
i
i
A




1.432. oy = Hol+od/2 = 51.19% radfs,
1.433. 9) wo= Vo, 03 : b} = 1@:3— w1273, 0= Vm!mg— (G @712,
9.434. n={ + 234N R/ =21
1,438, A= maFasin ¢
1.436. 2} & = 2/ [2000/{0” - wi]’— 1 = 145:
o) A= mma® {0i- %}— 6ml. O diy o= Vifm.
Fzﬁﬁ} Jen.

t.437. a) {P) = {92}:""4&3 z}b) iy = {B’m {P>mn = Fgl"aﬁm
1.438. ( { Php— <P>)! { PYoa = 100/{0°— 1} 4.
1.439, = 20/a(¥T + ﬁ;} :
1.448, a) /A =51.107"1 b) g, =1Tcmys: 32,1877 o) @&000. =

: =32 10 @En,,=v @ E(Ia:{],.,. trong d6 = 0.34 km/s 14 vAn t@c truyén
Lt séng. :
I} §.441. Xem hinh 211

High 211.

1.442. Ag=~— 2%/ In (J — W = 2xna/yh = 0,3 rad.

. in (nrofr)
1.443. a} 1=—m———=03.10'3cm"'b} b = 20vag/m = [Sem/s.
r—ra

L4, 2) Xem hinb 212,2. Che higt cla mbi trwdng oim tai cic diém trén
nhimg dwong thing lide nét {y = x + sk ; n = 0, §, 2..)) dao dong v&i bidn do '
cwe dai; che hat 2dm trén nhirmg dudmg thing chim chim kbéng das ddng.

b) Jem hinh 212,b. Cie hgt ndm 19i cfic dibm wrén cic dwdng thingy = xxnh;
p=axt(wt 1/ A va y=xL{wk 1/4) A ln begt dao ddng doc theo cac dwimg
thing 8y, dao déng vudng oo véi che dwdng thimg 3y vA vach nén nhivog duwong
tron (& diy » = 0, 1, 2, ...}, Tat nhizmg chd khée chc hat chuyén dong trén nhitng
duirng ellip.

1.445. {w) = 2we/3.
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aee‘-'i‘r
1.446, 1) Lot e gos (@i ke 2} Foffp={rafrye?™ 2= 1y =27,

r

£.447. (@) =2 [1— 100+ (R = 20 pW

Hinh 212,

Higd 213,

1.448. - () = PH1+ (2R = 0,07 W.

1.44%, Véi a) vAd ) xem hinh 213 ; véd ¢) xem hinh 214

1.430. 8} w, = (pa®a?/2) sindx,cos?0t; b) we= {pa’a?/D) coskx X
% sinws, Xemw hinb 213, ’

1.45%. 5 mm, bda Gm thd ba.




a5
&3 T, P N
a" ", :"? )
1] ’4" i \_ N ;ﬂﬂ i"h“‘”—w
8“’ " \ g s'g’ e
NS
o e
£=Ti4
Hinh 214,

o

]
i
i
i
|
1
] %
_i a2 z

Hieh 215.

: ¥z Mz {1+ 4} ““’lT'(T_ '
453, —_—= —_= 14 b) thng # = ——— =21
1.452. &) — é’ il # 1- it

B.453. p= 2lvy =034 km/s.
1.454. a) v,= (Zn+ 1) v/4d, shn dao ding;
b) ve= {n + Do/, clng shy dao ding.

& eaay a0, 0,
1.455. v, = ?E!p (Zra FIiH22 =382+ 1) KHz; bin dac déng: 26,6:
2408 va 49,4 itz

1.456. ) Eomas = a202/4; B {(Fo) = matw?/fs.

1.457. F = nSpat0?jdk.

1.458, vpn ="2voeef{vt— )y 2voufo = 1.0 Hz

5.45%. = gv/2ve = 0,5 m/s

1.460. @ = (voujaby) [V1+t tAv/ve) — 1] = Mrad/s.

1.461. v== vkl + Zwrfe = 1,35 kM.

1.462. ) ve=vwo/{i— M) = 5kHz; B r=1F1+ % =032km,
1.463. Yph = 2\’0“;{0 + I‘} = 0,60 Hz,
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Podgd. v —— = fkm

2lra—ry)
1.465. a) L = L+ 10oge ™ = 50dB; b) 6,30 km.
1966, ) L= Ly +20loglry/r) = 3548 ; b) r> 0,63 km.
1.467. B = (lanpt=0075"",
1.468.

a) Ta xét chuyén déng cla wdt phin tir phing cha méi trirérng ch

bE day dx v cb uét didn thdag bing don vi. Theo dinh lujt Newton thir haz ta
ob pdx. é—-dp, vii dp 13 45 bign thitn Ap sult trén d9 dai dx

Vi€ = o7 (92§/8x7 (phwong trinh séng), nén 12 ob thé vit lai phrong triah
trén dwdi dang

F 626 )
py dx =— dp.
ax?
Tich phén phwong trinh dé ta droc
d¢
Ap = — ppie——+ const.
. dx

NEw khéng b bidn dang (cha sdng), p sufkt phu Ap = 0. Do 46 suy ra const == 0,
1.469. (@)= RE(Ap)%/2ovih = 1]l mW.

L4780 a) {&p)m = VpuP/inr® =3 Pa; (Apl.fo=5.10""; Da=

={ApYf2Rvpy = 0003 mm ; 2jA = 5.1075

LATE. P=4ure™ . 104 14w

Phién 2 .
TYAT LY PHAN TU VA NufT BONG HOC

21 a=5.10%m 3:¢=123.10 ' gfem?
M N+ M N,

2.2, p=025kPa ; ¥, =
N +N2

=41,

3. n=7.10%cm 2,

2.4. a) p= 2mnv’cos* & | b) p = Lmm (v coS '3‘+n)3 che diu cong hojc wrir
phu thude vio chign chuyén dong cia thanh,

1.5, {v)g =478.10°m/s: (£} =61.10"21 3.

2.6, a) 1,34 :b) 1,46.

7. (&0 =932.10727: (&) = (edag =56,21.1072"],

2.8, o= VIRT/Md* = 1,1.10"% rad /s :

2.9, E= 743 ;Ey = £/2=371.

230 myy = 3IN—6; (&) = (TN~ 3)kThaylandd=3N G {e)y=
= (3N — 2,5) T {¢8i v&¥i céc phan & thing).

20t Ay Cy=35Riy=L2 W Cr=65R,vy=115,0)C, =9R
v = 1,11
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2.13. M, =32{0) s n=§
244, cp=0.85 cy (D + 0,15 £y (0= 053 KIJkg - K): £ 0,85 2, {0
+ §,15 ¢, (Og = 0,88 K /(kg . K. _ \

2.18, p = %?{: + gy = 91 kPa (M 15 khbi lirgrig phan b cha Ha) |

= 5,8.167 % ¥},

oy = (1— @) RJ2M = 18,0 k] (k5. K).

; 3]!‘1T1+ Z.al‘aT; o 3 4 I3
38 7= 23iy+ 22iz PETET,
2.17. p= poe~ 9172, Kbi cic 4p sut ghe blag dp subt gisi hen ma bom

o thb bt Gwos, 4p sullé trong binh s2 gikm chim hon nhifu so wii ap subt suy
¢a o dinh hebt 48 the dwec :
1.18. 2,0 phi.

RT. Xera ghi chii cha bai 2,12

v T Flim
2,48, = —In {M } = 16 phiit.
C g
2.26, a) €= 190/s ; b) 1= 9 phidt ; ¢} 2,6 ldn . ’ :
Bdi gidi. Trong qué trinh dirng, khdi teong cha kil thodt ra tr mt the tich dwec
hiit chin khéng wong mds don vi théi gian bling khdi hegng khi di qflaléng
diin chian khbag vé blag khi hegng ki do bom bit re trong chng mit thod glan :
M Ay 1
Rr P @ W

M M
*RT@?— = RT 1€,

trong 86 p W ép sult wrong thé tich duwor it chan khéng, pr ¥ 4p sult & ddu
Sng diin chén khéng ndi v bom. T hé thive d& viBi, suy ra:
. av c
Czm——= .
dt 1+ CW IM/RT -

Ap sulit trong b tich dwge hit chan khéng 2 dwoc bidn 38 thieo quy ludt

N A LT .
P = pae < .
2.31. 2)0,30% ;b)5,3.107°%
2. %2, m= 25, 10 em” 3
3.23. a} 2.8.106%; 1) 14. 1020,
2.24. 2)0,83% 510, 90% S Cp,93 7%,
12.28. 8) 2,50 ;b}1,72:0) {0,052,
2,36, o= V15 305 = L0200, VO Bz = V2RT2/M
2.27. 0,93%. )
2.28. v= L (v}, trong 40 {0} = YaRT/xM.

e {(p)y=0; {u 1y = VZRT/nM.

® OF 8y § = my+ gt 24 (A Mg, myq 12 5B obing ble do tinh ti®n, quay v& dao
dong cda mit phin 1133
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2.30. a) 29 kPa : b) 350 kP,

2.31. alh=55km bik= RT/Mg = 8,0km.
233 h=Bm

2.33. m = (paSjg) (1— e~ Meh{ET)

=

2.34. b = g b dm f g dm = RT{Mg (xem bii tap 2.31).

1] [

Huéng diin gz‘? Py 1.
@

1.35. C=yRpp5/v— 1} &g, v&i y= CpfCyp.
Huwdng din. Ding cic dip eb odz oo b3 thp 233 vA 2.
2,36 a) = me‘”“'a"l'ﬂ”, vl g = pofET: BY f= pe8 (e OIkT _ .
2.37. Anfn= et =1223%.
238, 8) ~ 107193 ; b} ~ §0° 2%,
Hirdng diw. Kbl e o &7, sy phdn b3 Marwell theo 40ag ning ob 1bé vile dwar

dang dnﬁﬁm_”ard&tmng dd A={2,’}r;jy go;qk'n!ﬂ} (€0 ' gid i da

‘cho cB2 ning lwong

2.39. p=po (1 — B ME/PRT p= (Mpo/RTo) (1 — W) MelBAT, ] é.ﬁ <—:-3-)

240, )} b~ 10" %em, 1~ 107 % ;) A~ 1695w 5 |
241, A=4,10m 1=8.10"%3 "
2.42. 2,102 g~ 3¢,

0%g 10* nam.

2.43. N=69.10%", : = 29.10% g™}
7.44. p~ 1 Pa. '

2.45. ) A =const. 2~ Vp ;B A~ Lfp 2~ p i) Am p i,
za pl VMUY prome @8 = C,/Cy.

2.46. &) h=comst,z~ FT ;0) A~ Tz 1T ;
e} A~ TUHE=T) o PITrRNUY- ”,.:mmgdé-g: Clwfcr-

2.47. &) Khoag ; b} ham 2 L 5 ©) ham ~ A, trong d6 Agn 12 45 dai cha song
am, A 14 quing dudmg ty do cis céc phin tr khi '

r48. 3%, o

2.4%. 1= (4V/8 (p}). In 2, trong 46 (o) = VRRTinid.
Huéng ddn. 55 va cham ¢ha cie phin th trong mit gidy irdn mit don vi dign
tich bing 1/4n o) (xem bai tip 2.28). ' : : '

2.50. A~ 0%m, D~ 10° m¥/s.

250, = 50,107 Pa.s,

2.52. A= 59.107%cm, D= 7,1. 107 m¥/s,

2.53. »gidm 1,15 lin, D tang 1,74 Ko

2.54, a) A gidm 10 l4n, 7 khong dbi ; &) A gidm 5,2 Hn, n tang 1,3¢ ln.
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ik {vy Ty— Ty i F
2.55. = ——— = W 2 H = — —_ — T
V9= TToxd 1 OW/m? i byg =5 (o) FTam T
=621 W/m? (trong trwdng hop A> D & day {u) = VERT/aM ;T =

= (Ty+ T1f2, d 1 dedng kinh hith dung cha mdt phin th | xem phin chi
thich cba bii tdp 2.12. :

Ti—Ta . { d7 } ¢
fofug T lafwg -

2.87. g= (oD (T /T3 Tix =T, (T T

2.88. =g /dna; 4T jdr=—a//? T= Ty— af{l fry—1/¢), trong 4o
a={(Ti— Tz} riraflia— rad :

2.56. ¢=

dx 2 Hia2

& & ??JZ_ Tg.'i
288 0= ¥ T TGl

3.68. N=(ana®/2d). 0.
2.61. n=(4id] re®}. A /7 (ngudi 2 gid thidr thng A~Pr,trong db
B 15 he sb tht din cha dad déng clia dfa). :
N fB—ri do _ "2erfr} 1

2.62 = w—— Ty = :
T I R

Huwéng dlin. Kem bai tip 1.360. _

2.63. Ap sulit thug hop trén bin chuyén déng 18 Ap = p,— p, lrong dd
p = nkT 1a 8p sullt cda khi trong binh,p, = #yk Ty +npk T, 12 dp sullt trén mit
bin chuyén dng 2 dbi didn véi bhe dwec dét nbog 1. rday a, 1 55 phin 1
Khi o6 vin 8¢ trung bish (o}, = ¥ 8RT,/xM , trong mjt don v thd tich
gifka céc ban, n; 14 5B phan ti ¢6 vio tfic trung bink (v} = V8RT /. Vi
ring & trang thii cAn bing sir tich cia phio tfr khong xdy ra & dbu cb, nén
iy (B)1/d = mg (WH& vi my {0)ifdtma {0}/ =n (p}fs, vr &6 mfp=
=/ Y TTy ; na=nf2 Lac tdng hop tac dyng 1én bhn 218 f=24p S =
= pS(¥TJT — 1). Géc quay cha hé chuydn déng duge xic dioh i i kifn
Kp=7rf, trodig 6 r =1 4. Hé sh Kvichuky t nhar 45 bidt, lign hé vid nhan
bing hé thic t = 25 F I/K. Cndi chog :

_ ‘tzS! EE’(—T T l]
= lenir 7 7=

2.64. a) DBi voi qué trinh dogn nhiét ; by doi voi sy dan ding dp AL/ 30,
a8i vos sw diin dbag aliét AU = 0, a8i v6i sy din dozn nhist AU (0.

2.65. a)Q =541:b) AU=—54L

2,66, ) y= 1,67 :b) AU =0,72Mb ;) 4 = 0,48 ML,

3.67. a) A’ = (mg+poS) h— RTIn[1 + (mg + poSYh/RT];b) 4" =
= RT(l—In2) = 0,31 AT. :

3.68. A= mcy (Ty— T2 _

2.69. AU =52K;4) A = 52Kk7;c) 18180
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2.78. 1) Trong qud irinh doan nhist, oo elip 1 : i
i e g 3 ét, 16m ghp 1,6 18n : 2) Do qui trinh doan

2.7, 1= (28/5) VenV/2np, .

¢ PGVD 2
LT A= 2R = 37"t
e PR

. Zpe Ve 4 % fr-1y2
LI A=y (T) -1].

3.74. o= V2(RT/M (y—1) = 4,0 km/s.

3.95. 1) o= E/ 21 RTy 1 — { L) =Th/y
y—1 & Po ’

_ 2 - 2
g=porS=§ E/ Y Puoda [ ( E— } . " —_ ( 4 e
=1 Po ’

s

& ddy po va ¢ Mo hwet 13 midt d¢ khi trong bigh chita vA & chd thodt ra ciia

dng, y= C, [ Cy.

ﬁoﬁm i?;, 3.::: dinh huit bdo todn ndng hegug suy m ring irong sr,r chiy
i cha mdt chlit khi khong uhét doo theo b ' g
thire say 3y dwee thye hitn o o frims nio 6 B8

. v+ W pfpt gh= congt,

trong 46. U 13 ndi ning riéng, & 3 46 cso,
2.76. ¢) =RT,{2=125 ML b) A= RT, /2=1,25M}; ¢) A/=0.

2.77. a)T3=264.K;b.)Q=!.76kJ' AU =— ;
d)Ad=—014k. e » he

2.78. y= 1,40
1.7, c="21"V o = _ M1 ;
1 O T T R Hone®r=G,/Cp ; C<Okhi
lhe;'un :ﬁ ¥ I:l)o f‘ié ;;n cq dbi véi moi q;m trinkh politropic, Ry ra di qua trang thai
u 1 v nidm gifta qui teinh ding nhié i [ v khi di
(oot 215 diang nhit vé dogn nhift d8i wéi khi di cho
2.89. ayn < i (nhitng dwimg cong bi . |
. _ . g bifu difn sy chuvén vén cda qué trink
ndy nim rong m:aén I hinh 217) : B 1 <n <y (midn I) ; ¢) # > (idn N ;
cdng dwge thwe hign do sy tda hao ndi ning clia khi. ’
LBl sy m=—1;b) AU=BpoFoliy— 1) ; : .
: y—1 ;¢ 4= Fo : =
R+D2 G- 1. eboid €

2.82. aC=—R{2;b) @ = RAT/2= 4,16 ki fkmol ; ) A=
16,6 k3 fkmol. / : femol ; ¢} A=2RAT =
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Ve an ' : moy+1
T P (pungding Hih) 2.98. A5=— ,_._: 1 RIn(¥,/V; = 46 kI /K.
2,99, 2) AS=- 18wml/K : b} AS—= Rln2z= 5.7ki/(kmel ¥} : ¢} AS=
=— 673/K.
2.188, Xem hinh 218.
=7 )
! {a;mﬁﬂg.nw#)
v
Hizh 2186. Hizb Z17. &
21V pa¥z _ . T
2,83, a)n=1,43 ;AU =" £ 2.1 1=025 M |4 n?
M bt i P Va
_ A=Y s . -=£ﬂ'_{_£‘~:.‘i=__1} = §.23 M1, » $
O Q=— AU=002MI ;A == 1 1
.84, a)d = alm2— BT /{y— 1} b) p Ve PV = const, irong dé
= Cpfcl’.- b
2.85. ) n=30%; &) Qv= ATy (ufps) In (Ty/TY V1 V= 28 MI;
Q) Oe=0~m ;= 148, 4y 4= 14MJ.
2.86. a)e= 10 B Qy=—td=20M] Iy =—-(+ed= 2,2 M3, .
2.87. A=30K ;= (- D/2y+ b= . v il
5.89. 1= [1—(FminfVemn )17 1] = 807 24 st 1 3
; ina—{z—}Ha
3 A= — (a— D/uj=128 M1 ;7= =
1.89. 1) A={m/M)RT [Ing—te— Djal=128 o D D .
= 13%; B w/me= 027 .
2.99. a}u‘g1_2?_,,!(?‘3-1—?3};b)A=th-(T,+T3"2T3)- : ! £
1 [RiR) T Tam Ty 2 i
= 1= f— N = (D= v 1
291 §u=1 ia} D A= o E T Ty D nr
-1 b '
=l1- R T E - '
¥ - e 1 — e Hink 218,
a9 0= Z Ty AT D AT TG |
2.93. &) AS, = 26 ki f{kmob-K) ; B) A5, = ¥4 5, = 35 KJ flkmol-K). i my . vV om Vot ¥,
2.94. ) AS=3,11/K; b) AS=091T/K. . 2L a8 = S RIn Il 4 A R i 63K
— E . 2 . 2
2‘25- 2»3.;_ = ﬂészi.?ﬁ fzéﬂi);ﬁsiﬂj%m)- 2402, AU=0., AS=(m/M)RIn2.
. 6 __m_ﬂ : . | . . Hm:':ng dfi. Vi nhigt 48 ofia khi i twdrng trong qué trinh khdng thudn aghich
2.97. AS= Rin(T,/Ts. : * niy khong bi.bin dbi, nén kki tinh AS khdo sit qua trinh ddn kb dling nhigt
tm— =1 : thujn nghich. :
72 18- 1697 ' 273




2103, p=1233MPa; p;=13MPa.

2105, d=RTh—2"% _, (_1__1 )
Ve ¥,

2.906. a)Q = 4,1 MJ:b) AU = 0,11 MJ: ) A= 4,0 M3

2.907. &) Cy= iR/2 (xem chis thich cda bai 2.12); b) { Pt }x
g/
x (V=) ¥Ry = const modic  TV—BYN V= const; ¢ CpmCp=
R
kv b'}z;.RTVs; & dibm t&i han Cp— Cp = o,
2108. 1) 43.10%cm®; 2) 21.8 MPa; 3) khéng.
2.109. Ty= 304K, g,=034gfem’.
20106, 1) m={¥3WMp,/RTy) V=1752g: 2 xem hinh 21%
2001, ¥ /¥ = {k— 11 f(n—1): trong iredng hop dng ¥ /V=1/m+ 1),
] [
Cy (FiHV) ¥,

212, a) AU=0.,5)d, =« Do) AT=

2
1221

2.083. 0.TT

Hinb 219. High 220,

2014, q= (27/64) R*T o /ps. b= Vu— (1 f4) RTn/pu.c= (3/R)RT/
fP:h" Vlh-

L116. AU =0 trong cd hal trwdng Bop.

2.117. AS= Rln |(Ha~B}AV,~B)].

2— 4— | ¢hinh 2209. T didu kin: AS=AL=0 v T= const, suy a thag
Q= 0vi A= 0, trong 46 { 13 nhidt thu dwge, san mét chu trinh, 4 14 cbng thee

phin 2—4— 1 cong I3 &m. Vi ring obng thog cdng bing khdng, nén difa tich
274
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2198, Bdf gidi. Ehdo sit chu trinh thudn nghich ddng ohiét f—3— 4—5— -

hién dwge sau mdi chu trinh. Trén phén /— 3— 4— 5— 2 cOng 14 dwong, trén

hinh 6— J—3—4— 53— F—7—6 v& 6— }— 4—2— 7—6 phai bing nhauw. Tir
do suy ra ring cie difn tich Tva 1T binp nhau.
Chit ¥, Che 1y ludn trén khéng ip dung dwoe cho cie chu trink §— 33— 4—
f vi 4 5— 2— 4. Chc chu trinb nay 1A khéng thudn nghich wi ching gbm cd
mat sir chuyén khdng thudn aghich dwec thyc hifn tai didm 4 tir mot trang thai
thude dwgng dhng nkift Van der Woals /- 5—4—5—2, sang ml trang that
shude dogn thing I—4-- 2 ca dwong déng nhist thue
2189, AS > 0. Botropi ting vi sy 18t Twu & mét qua teiah doan nhkiét khéng
thuan nehich. )
- 2acosd ¢ . 2xcosd
2180, p-=po— ——— . PaTPo 7 ——. = po-
. ¥ A N4 .
Zalcos ¥ (ri— rad
3121, Ah= 0 T
B AZL. &) r=Zafps = 13um B r=8afl2ps+ peft = 0 43um
2.123. p=215kPa
2124, k= (1 /pg) [patn®— D+ Ca/ryn(n’—1)|=56m
2,928, 2) fp = dafr=125Pa; M F=8axfe= ¥ §) A= F+
+ {4 et {1+ dafrpe In{l+ A frpg) (po b Ap sudit khi guyén). V& da frpo
A = (40/%) wria = 65 pd. '
2.126. h=2ufogd=28cm; [= (26 /pgd™y 1= 059N,
2.127. Gt nhan; F= (2¢” cos B fpgd®) i,
2,128, mee (i 1) wef (20 /dg) Joos &= 50kg
Hwéng din. Cho ¢ thug roed. s
2.12%. f= 073 KMN.
2.130. y=|acos¥/tg (/2 pg |-1/x: hypechdl.
2.130. AF = dne? (V4—-2)=— 16ul.
2.132. AF= 20A0 = T6pf 1 AS = — {ZdufdT) . ho= 60nd 1 AU =
= 2(o— Tdo/dT) . Ac = 344l
2,133, 1) 10REJE ;2 86K/K 3 .92 1/K.
2,834, ppr= Ce MLRT jeong dd © 13 mat bing sb. ¢
2138, a) To=1216 K, py =052 MPa: ) A, =057 Mi/kg ri=

— 098 M /kg, hy= 021 Mi/kg .
2.136. r= 1! nm nhivag giot o6 bar kinh nhé nhit s8 bay hoi.

= Il mm, p= 132kPu.

Fhidn 3
DIEN HOC

l F
31, % = ( £ ) — 432.10%.
Iz dxenV

Hip
3.3 m,= l,Beﬁgpgm §018x, 14 kbBi hrong thyc cba proton.
3.3. w= —= 2,5.10%m/s®.
4REGF M,




.
=2,1.007 %N -

bp
4dfzy ‘}T

34, f=

3.5 f= 4::: Z 2,.‘“‘”"—3‘(?: i),

3.6 f=_1 g 5 o0 ple) o 0

Anen le—e ¥
v v :
3.7 ¥ s P
A= =81Mfm; 4= n — = )
I= T ! gt =12mi/m
elF 2U
38 fi= ———— =490 BN f=— = [3.1078
?hl(&;ﬂ] f raln{bfa} ],9 1 M,
1 &g .
3-9' a = —_ = R — _
} @ prpalipl E=0; ) o=0; E=0,
1 ul id
3-!“- = qi . Fe 1 a; L
4ney ; be— ;4 ane, Z: AT x—r;).
311, ¢=_‘.._§ KIULI . g p@ -1V
4neo te—r'l 41y tr—r I-"
r
332, o= —‘:cos%, E= ..E}f]+3cosz,5.
Aney 7 4%Ey 3

. Hwing dan. « D6 diiv I cla ludng cwe rdit nhd so véi r, ngedi ta oo the
ob qua nhirng s hang chita bic cao cha t§ 8 1/~ Sau khi tish @, tim thanh phén
hirémg 1dm £, vé thinh phin E,vuedng ge véi 06 cha cw dién trirdmg.

3.13. 1) E=—2{axe, +ape, +bzey), E= 2E’a3(x )+b’ T,
) mdt ellipsdit teonxoay ¢f cde ban irec; w‘a @/a, qu‘b
mat ellipsdit trén Roay b cic bén true Vi Ef2a, Ef2a, Ef2D.
3.14. 2) E = — 2 (axe; +ape,— bze.), BE=2Va® (¥ +p) +b%2%;

b} khi ¢ >0 1 mdt hypecholeit irdn xoay mit mil, khi ¢ = Ia mft hinh
#6n tron thing, khi < 0 1 mdt hypecboiit trén xoay hal mie;
€) mdt eilipsdit trdn x0ay.
Po F

P T ot
3,46, E= — — {1—&*"™). Eeal/r? khi cho r 140, ECor khi cdc r nhd,

Jagy
2
2 phiixi<a, _iii Khi 1x1< a,
EE, . £
307 E, =<4 I S (x
22 X whilxiza; -!W +9""_"}]
€€y LXI 2ecq

khi [xi=a.
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3.18. E= ra lim E=
Trcer Faitrt 6 —m p} 00
S r+a 1 Zad A Ta
.E. - =*\“'—l . Fes e 1 = —— =
318 o i o T T Khirwa.p Iney ¥
A4 g= A2 ;’3 (g=2ah la dign tich thng céng cla
dxs, ¢ dugy, r? 4mey
thank).
3.20. Iy E=--—1 _?‘, g=— 2. I 3 E=35.10° ¥im, ¢ =
IREy F 2Reg o )
=— 082.10%V. :

Hwdng din, Trong triréag hop 81 cho kbdng nén 43t ¢ =0 khi r= oo,
Can phii chon hiing 5 cdng trong bifu thic oba @ sa0 cho g=0 khi r=ra.
Liy ro bing 1 m thi ciing hop 1.

331 o=t E= L T e Khix=0 9=
dngy Vrltx? dmg, {P+x?2
I T P T Y
dineg * 4rg ix| 4dngg x* Ix1

(nhr dBi voi mdt dign tich digm). 3} E,= 183.10° V/m xp= /¥ =
=1 42,4 mm. 4) D8i v&i dwong cong the nh{mg diém ¥ 13 chimg didm wén.

q X x
322, 5) = o (P V), Bom | 7= T‘T)
X T X B

XA |xl<cr chinh 13 trerdng cfin mdt mit phing vd han maog dign: ¢ =
G g X . . . .
=2 (r—ix}), E,=-— = irongdi o= —. Khi Ix]3%r chinh la truong

280 2gy Ix| - =2

1qE=1

4 X ) p="14.10°V;
dng, Ixt | dugy x2 (x| )@ 0

oz mit dign tich didm . o=

=10.16°V/m
Hiedng ddn. Ding k&t qui cha bai tdp 3.21 va nguyén 1y chdng chip cac trudrng,

= 4 Bt x?— Ya? __.ﬂ.‘.g.‘_
313 g m._—a,-)wb_n +x E= P L

| i ) . .
E — . Khi ix1=5 chivh | trdmg cle mt dign tich
( Va2+x? ¥p2i 52 .

a4 1 4. ok g
dikm: o= dney Txt" ditey x
Fwdng dhn. Ding k&t qué cha bai t4p 3.22 va nguyéa 1j chdng chip cac truirng
3.24. 1) E, = ] [ xta x+a —a
A A e e [ To T TRtate Voa—of

E )

+~—,-:n_—==_
Frid(r— a)®




b £ ©) (sfl e Emt?(!a}
E 0= — 1 — — — ==
{ fo 1 Vot + g2 £y ¥
' 5 a @ a
oy Ecfg—0)= — }m e | P — s
o Ve 4 4a* €0 "
dy E;{a+0 =-—G..-._.._..£_--As—..qi;
) { ) Eg V?Z.]_‘mz Ep T
1 2
g) Ep=—m—— (2:;4») , trong dé g= nrig (nhw &8 voi lwdng cwe ob
dney, X

mdmen p= 2ag). ’ .
Huéng 4fn, Ding kit qud cla bdl tdp 3.22 v npuyén Iy chdng chip cic

lredmg . _
3:25. g= V3, = 2b, &= 6.

Ro i
.26, o= e -
3.26 ® 230 E 480

Huréng dén. D& tim E, 63t ghe cha b3 1a d§ cdu tai vim cba bén cdu, chin

m3t bén chu thanh nhivng ngeyén (B dign tich 45= InR? sin Fd & vh diing dép

56 oiia bai tip 3.21.

1 3 g
.21, = — = =463 .10%V.
327 %= 2 TR
Hirdng din. Dung k8t qua clia bdi tp 3. 11 d8i véi ¢
I 3 1 :
3.18. p= -—i R — ¥ ) .$=6,2-105V.
dng, 2 R? 3 .
3.29. Truwdmng & trorg hdc la dén va cb cwdng 46 £ = 39 a, trong 46 &
Ep

14 mat vecto vé tir thm cfia qué clu dén tam cha hdo.
Huwoémg dén. Dong bika thic vecto ddi v&i cwdng 4§ trwedrng & bén trong

mbt qué cio tich dién khd va aguyén 1y ching chip cic ttwdrng

2

3.30. o) By = E;= B Dy=D, D21= eBi ) Ey= Ea= —
£
= 2 D D,= 2¢ D, M1 dd cac dwing E 12 nhr nhau, trong ioan
1+¢ I+e-
khodng khéng gian gilie cde bén cwc ; nhirng dwing I trong phin 2 cha khong
gian gifra cic bdn cye thua hon & io so véi trong phin 1

3. 0 Ey= 28 B, By=— 2 E py=py= 22

i 1+ 1+E 1+ &
= E E;= e_E' B, = D, = D. Mt 4p céc dwidng D ta nhwr nhau trong todn

E D=

khotng khdng gian giire cac bdn oy ; cac duong £ trong phin 2 cha khong gian
gitra cic bén cyc thwa hon ¢ 130 so véi trong phin 1. :
3.32 Ea= -EI—QE, Yedsin®a, + efeos?a, =52 Vim.
spg) (€2— 1}
E2

E
az-——aMg( —-E:—-Ig LN ) =71 o = E, o8 u; = 64 pC/m?

{&; chi hing sB ditn mdi clia thiy tinh).
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i b E1.= .

3.33. 6l = (€— 1) GuE = 3,50C/m?, {(a') = %0;“ = 1,8 nC/mi

- 3P.E
3.3, o=2 ———
23

3,35, fo— @ 0,36 mN
T e (a2 ’

Hrdng din. Tir difu kién cin hing eda cdc difn tich trén vit din suy ra rng
wreng & trong kim logi 1 sw chdng
chap cha trwdmg che dign tich ¢ va
torémg cha cic didn tich mit © cim
{rng trén thanh ; inrong ndy bing kkdng.

Do do wwéng 84 dwoe piy ra b
cac ditn dch o trong kim loai trimg voi
tnrivag dwge gdy ra bii mét dign tich g
— g 438 tgd cliog mét dide ma tal db cb
dign tich g. Do sy d8{ irng cda trréng
dwoc gly bbi nhitng dita tich & ngoai
kim logi irhug v&i tnedag 5 dwov gAy
a bii dign tich — g diit & tromg kim
logi, & didm 4nh 481 xérng cla Qidm ma
tai d6 <o didn tich g ¢hinh 221 Dhign
Kich 4o — g dege gob b doh cia dign
tich g, phwong phap gidi dya trén céc _
dién tich 30 46 dwoc goi 13 phwong phap céc dnh dign.

Hinh 221.

_ _ g . -
3.36. ¢ = 2": {_az_l.xg}sjl 7 Fer q.
"3.37. Uy= 200V, Uy=100V; g=200C; = 66 pF.
Ci$3Cy
J3%. =gy = g5 = % = 55 nC,
338 = qs-_-CaC;+C=C;+C;Cs - He, ;
Cl Cn-—C; C; Cj—C3
1N = e = =24 p(C; =t e = — 36 ul,
33 =5 ETE M mEE e
gy =————1— 6 =+ 60 nC.
3.4, Khi €50y = — 2 = 9,5pF/m :
48, ia O = T eia =7 P -

3.440. 2) Cm Ixegon = Cf2, voi £ 14 dign dung cha mdt qua ciu oo bin
kinh o'; b) C = 0,58 pF.

Hwéng dln, Khi b3z a o6 tht wh thir ring che dién tich dwoe phin bb trén
mit che qub ciu véi mdt ¢ khong déi. :

gt a-b

.42, = ——— =9ml
3.42 A= Brece s
. - 2
3.43, {(py=-— v M_;—— 8.8 mC/m?,

W egezin(ey/en
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B

.dodrj: D 7

£qS 22— &1
Cc=-2 = . -=728pF.
d In(g;/8) P

3.44. MBI tryc x véri bin cye duwong. Khi dé D= D, >0va E=E; >0,

E{x).

e See(n

Ta khio sit mét mit phing soog seng véi che bdn cue v cheh gbe toa do
mét khohng x. Thoag lrgng clia vector £ giti qua mit phing ndy bing ©(x) =
= E£(x) 5 va c6 phwoag doc theo tryc x. Lay mdt lop dign mbi co be diy 14 dv.
M3t thong hegng © {x & vao ip nay va mdt thdng lwong ®(x+ dx) =

i
@ [x) + ———dx &i 8.
dx

dE
dyr = 8§ —dx
x= 4 7 X

L d®
Théng liwgng tein phin cia vecio £ gl gua kyp oo gid tri o

Theo dinh I¥ Gauss thdng lwgng ndy phéi bing dién Uch lién két chira bin trong
p p’ {x) Sdx chia cho e

by £ dx = —1-- P {x} Sdx.
B e .
Tir dd ta € ! _
d{eel) g de
o) = . =TS A
Ta tim dwoc Jicu uch kh&i rodn phia blng tich phéa :
., , ) &g £y
q = gfs x)Sdr=g vy

Dién tich lién kBt ton phin (tbd tich cdng difn tich) s& bing khong nhw no phdi

¢6, Tr & kibm wra lai digu dé.

,_o’ " 1
7 345 8) W= L Tra, b W= %’;(1&_—4};
[+

41 Eg 4neg

' [ o
O We——— 12,
E

. . N .
) z____‘ 8 (Xem dip sb ciia bai 13p3.40)
3.44. W‘-i— Z qi i P {Xem dap s& ap
=1 k= |
] tirie k=11
hodic, dedi dang cb dong hon i
wel S g
T2 Ay MEi— I
B, k=] '
(i &}

3.47. W:-;-S p (r’}dV'S pnd¥

Ir— &'l

¥ ¥
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Hudng din A}ﬁ dung cing thic B = i S w{FYp(2YdV v dﬁ;lg
’ 2
- d4p 5B ol bl hp 3.1L. ¥
2 2
3.48. a)a= ! —49—3; B a= _LZL
dney Moy Axey mabd
FAx
3.49, A= =
4 To6s 11,3 1]
. 2 1.1
Brgeg a b
b6 g 1 & g
35, W= — — +-=054L ¥, =—r — —=000 J W,=
dne, 10 R 4rg, 10 A
1 5 g?
=* ——=10451
dxs, 10 R

w=L\ompwav
20 :

vi dimg dap sb cla bdi thp 3.28.

R |/ RE
3.52. R= 5+ E; SRR =48

. Hirdmg dfn. V1 mach 13 vo hgn nén 18t cA chc mét dlug sen, ké 1 mAt thir
hai, ¢6 the diege thay bing mbt dign tré bing dién wéd R phii tm.
] b .

3.%83. R= In —.
2w a
1 I p o
3.84. R=-Q—(——--- ) L Kni b - oo, Rem—e
n\a b dma

1 i .
3.58. ) 4, = ~4-cu¢= 63 ud; B A2_=-~i-CU3=- 125 ud.

3.56 a)A—CUz et =3 pf; by A P iL s— 1
Se WA= o TR R A o
= .

s — G
357 i= e 02T % = s9nAl

d in{o;foy

U 1] .

3.58. 1. 8) By = — 1% — 25KV /m, By = e SOLY/m,

Py + pady pidy+ pady
D= B, Ey=0,44 nC/m?, Dy= g6, 8= 1,33 uCfm?; by oy= D= 0,44 pC/m?
Gy=— P,=— 133 4C/m?, 0= By,— D; =089 uC/m?; ¢) g} = — ko (82—
C ) Ey = — 0,22 uC/m?, ) = 5o (£~ 1} E; = +0,88 pC/m? o =— (o, +
+ ay) = 0,66 uCim?, &) j= E;fpr = Ezfe; = 2.5 uA. o
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i
2, a8y By = d_ =5 EVY/m E;=0, Dy = ga8: Ky = (.88 U-Cfmz,
1 T
Dy=0:b) 0, = B, = 088 pC/m% 0, =06 =— D; = — 6, = — 0,88 uC/m*;
¢ 6j=— go {8y — 1}y E)=— 048 J.lC,"r!ll, o= 0,0=—0;= 0,44 ].l(:';(l’nz ;ﬂ)jzﬂ.

e
3.59, (= = 0,97 A
ety

3.60, i= %. .Cé thé gied thidu hai cich gidi: 1. Gid thir fng ty dido

diege nap dién dén thé hidu U v& dwoc nght khéi nguén vl nhiag vio moi tordrng
dwe khéo sat, Vit bibu thive cha cwdmg 35 dong dién qua mot mit kin bit ki
bao boe mot trong nhing bin vye cba tu dign, 12l mot thot didm ngay sau khi
nhing San 6 ép dung cho chinh mit ndy dinh Iy Gauss ddi v&i E, 2. Chia khodng
khéng gian gifra cac bin cwc thanh che phin (i tich it be {t&4 giéi hen 1A vb
ciing bé) gidr han b cac mit dling 18 vi b che durdng sire ola trudngE (ring
v chc dwong cba veclo ). Vist cdc bidu thirc cha dign tr& va dién dung cba bé
vo han cic dién sré (che didn dung) méc song song -— ndi tigp dwoc 190 thank
do mét sy phan hoach nao d6. Chit ¥ t&i sy phin b3 doe theo céc mat dng the,
nhimg lop dém din dién Iy tedmg vo cling mong khéng lam biko Al hoic difn
dung hosc dién trd cha h§. ’ )

3.80, R= T:-a— = 2Ry, trong 46 R, 1& didn tr& gitra céc qui clu v pidi
hgn bén ngodi oda méi trxdng bao quanh néd (xem ddp 56 cla bai idp 3.54).

Hwong din. Ding kBl qua cba bii tdp 3.41 vh 3.60.

3.62. i= U%au{a— Jy=170A
[

3.63. 1=— RCln( 1— ) = 0,69 us.
NN

3.64. p= =233G0.m.

T
stoln{go/q)

a
EE

s6s. W amae i W 0—g D (l;i}
-85, 8) 9= gg¢ ' T 8uegg \ a4 b

Bai pidl 1 Dong dién di qua mit cb ban kieh r{a gr<b) bing i {ri= 4Erzj(r}%

4nrto £ {r), trong d6 E (r}= T::a’: -q?-i—:-)—; g(r) 1 dién tich w do chira
trong quA ofin cb bén kinh r. Cudng 4 dong dign i{r) ob thé bibu din dwed
dang — dg (r) /di. Thay i{r) vi E(r) bing cio gié wi cla ching, ching ta thu
dirge: :

da(ry _ _ gorg L 80)

dt 4nesy P~

. Tt K . ] )
Tir 46 g{r)=goe = Cong {hirc -cudi cing ndy cho chinh dinh tujt bign

282

ddi 9= g{a). Bidu thirc cla cwimg 46 déng dign,

-2
i) =— dglr) Ei“e £t

1

dt £

khérg pha thuds véo r. Do 46, () 14 d0ng nhit 481 v mei . Luohg nhiét droc
ida ra dwoe che bdi cong thire

2= g Ritdi,
) it

trong 46 R phii 1y gié tj tim dwyc trong bai t3p 3. 34. (thay p bing o).
3.86., ¢, — p=— 43V,
3.67. 9, — gp=0.
R BB
3.68. §= 5 =0,87 A, b= - ,13) =—1,31A, trong d6 D =

={(Ro+ R) Ry + (Ro+ R+ R Ry. . '

; (Ryt Ryt Ry) (8, B+ R (B + %3

3.6%. i =06
b A,
— Ryt Ry Ry) (65 + %3} — Ry ($,+ 8y
f= =—29A4A,
D
y (Ra+ Ry+ R} (B — 82— (Ry + Rat Be) (824 €3)

7] _233"\;

trong 6 D= (R, + Ra+ R3+ Ra+ Rs+ Re} Ry +{Ry+ Ryt Rg) (Ry+ Ry + Ry,
3.70. 3) i, =fr=+ LU0 A, i;=iy=-— 1,00 A, khong bidn ddi; b) i; =

=—082A, ip=+084 A, j3=+0364A, i,=+052A

Ry{€,— B+ R:(8,— €

3.78, 4y = =— 63
1 _ BB+ B B+ RoR, 83 mA,
Ry (B,— B+ Ry(B2— 6 '
iy = 118z 3 2 (%2 1) = 4 1,8 mA,
R,R:t RRa+ RiRs
Ri(%— B+ R -3 '
l'3= 1( 3 3) 3{‘53 1) =+4,5mA,
RyRs+ R Ry+ BaRs :
is = 0.
Rx :
3.72. U=lUg———r ki R=Re U= U, =
CRF R U—mxgt T e T T
3.73. i2m.

R NE:
3.Td. n= —_—N=0, Won = =30W.
Ro 4Ro
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L4 T -

. ) qz
3,73, a) i= %g S 7= (= ke )= 0,48 WC. ¢ Q=7 (1 -

Iz
—e ®y_grml
R, cu?
TE. P ——— ' LY ./} B
S Y o

' i R
- . N == —_— 2= g N B= —-—-——'T'-: 2,3 ‘E.
_37? ay B MZE 3 uT; b Ho YT TRl |

: P i
o . Hm B Ko

2Tt GjaE e~ 2w

31.98. B=

- I =® * 3
99, = — g ——, Tai g khig — = 8= g — {80 shah
3.79. B ko n Ty 85 2i ghoi hgn °zx(

vt dap sd cha bai dp 3. T7ay

3.80, B= Ha T‘s‘ ! =3,9!.I.T
" Y ETae
san g { U)—x + Wy +x
2 L¥e+{um—xF ¥+ ju+xf

a) H=ui; &) F=wnifl

iNIn(Ry/R)
2(Ree Ry

3.8 p_w -%- SN R+ BBy RD=22mA . m?, Ha

=23 A m. _
d .
X {ir] khi » 2 R.
i,
4
) |
3.84. Trwong & bén trong hds B 62w va ob ciomg 4 H= - [ [mong 66 b
13 veoior dwere v G trye ol s dBy tdd irye clia h&i}va vudng goc vii cde trye ndy.

ml»—» )

1
383 H=— [je] kbi r€ R, H =

3.85. B= o 4“‘;“"‘ = 36 pT.

3.86.8= 1. : . ,

3.87. M=-§—m83&>; p.w¥= -v;-qﬂ’m;

Hu'd-m;' diin. Dimg ddp 88 obs bii tip trrde v ngiuyén I chéng chip clc trwémg.

3.3%. 8= E;':; T + (emom¥? co8 { wi 4 sty fi;ﬁ)-

3.90. Hwéng din. Khio sat lua 50 cda vecto H doc theo mt che vi tdy
% ndm. erén mit cdu cb ban Kinh r (@ <r< b}, chd y 161 céc dong dién dich.
. 3 4.7
3.91. f= ﬂeﬁ’;"‘_‘
. P

i S e . .
392 r.= , A= - s ——— — = 077.10"% ia khé
z’m““‘pomng@m (6 18 khoi

frongritng clia qua .'cﬁu)._

= 4nN.

- Ho . . a? - Hy WH+a
393, f=—— e = G uM, d = < (i in =033 .
éf 1 2 br—igj2y? " w e 2%b—a w
394 —Lm.t b 09 mA (S 1 didn tich cta khong)
I = g eete g =0 ¥ 5

12

ot s . .
3935 B= o 18 KT (gia tri gidd ban co thé c6 droe clia &, thu dwgc

nh nhitng nam cham didn <6 151 sfl I nhé hom 10°T).

T 2 -2
3,96, AP— VT 13N
& : _
. Rosine . U .
3,97, i= RaTamas const, ¢b chitm aguwys vii chifu kim d0ag hé,

Bu ’ >Q
R {1+ afsin a) o
3.99, U= Bmal(j— 2i) = 53 mV. -

3.98. =

2.5, .
3,400, @) U= 228 _ 500V, by U= e’ = 33mYV.
. ¢
' vl b ) C s .
3.101, a)i= = In —, ¢b chifu ngwor v chifu kim déng hd;
. 2n R a :
_ HQI. F))ZU _ b—ﬂ_ '_{lloﬁ'f' b}z _
b) f = 2 L B T L Ty il
= R,
'3.“]2‘ b g R (sin o— kcos f.!}-

BZ!I
1.193. Co fn chuydn déng voi gin tbe khong ddi, co gia tri
mg (sig o— k cos o)

w = m-l—Clez
3R Vmga(lot
3.404. V6i B< B ( = 28 ”‘g“bf,“ ma’) ) ,

B3
= B + ), trong df P =
@ = (eo/cosy)e™ cos (o T)’ rone o_ B 8R (Iy+ ma?)




3
;
5
}: -

F

Fiali ) ;
MES o~ .y = arelg (— B/
e= E/ Timat AR (otmadt " '8

Vi B> By con lbc quay khéug tufin boda v v sl can béag

' o Gmga
3305, = mocos o, trong 46 @ = v A U

3.186. a) i= % cos i (thd gian dieoc tinh D e thanh & v trd nbin ngang;

dong dién dwye ool B dwong khi né di bl trye quay (6% vongh
by B= -%-Bb’m + -%&ms wof .

2,107, H= =T = 0KA /0.

2}&@3”
— ‘.;tj.li.&ode: = 1.3 mH.
3.198- 5‘___‘4(1-1-0,45@ »H
2,309, L= "'t"f in _b.;_‘;';= 18 uH.

3.180. L,=22n % = 1,40 pH /.

b
3018 Cp= Té-’f(‘.g%= 100 pF jm, L= 22 1o 2 = 0,26 wH /m.
Hu*d'ﬁg diln. D2 tim L, tinh ndng lwong cla 0F trwedog iién kBt vii day cip.
3.132, a) Ty= 0,58s; b} 1= i1, = L,16s.

R L8 _
- 3183 Q=m R = 6,0 pJ.

Hiwéng din, Dung bidu thire ning hryog cha dimg dign.

2134, p= B 55000

3115, s e 1000 vii = TOA[m.
b
3116, L= 2500 1 2.

3117, W= s+ o-a?=23 1

Hwéng dén. Dung 66 thi biby difn tréa hinh 140.

M B(h—m?
3418, ¢= _E_ER_El_z 24 mC.

4.10%. Tir &inb 1f v& lun sb ola veclo g t thu Gwye parong (iph sau
tign hi F vh 2 tromg sh:

Nige {nd— &) o e am bH.

b b .

ira, g G b = FOH), dwge bidu difn bing 46 thi
Weodi ra, gidta B vd Hirong sit ob hé thie B= JCH), : :
u\égn blnk 140 Cée gis tr phai tir cla B vi B thés man (6ng thd Emalgjhm:réng .
trinh. Gisi hé phoong trinh niy bing 48 thi (v 1 tim g2 40 cie oo giao difm .
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cla dwdug thing B= a— kH vii dwdng cong 8= F{H), ching ia thu dwgs
H=033kA/m, B=1,3T.

= }?Irnz 3.10%; &l) ®= 85=0,TmWb:c) W,:-TBH (nd — b)§ =
2

2
= 01T, W= 23 BS =073, We W+ W,=081; d) [=—22

Mo i i

= 0,2 H.

- 3.128. @ =0,53K)

3120, a) -=% %LzS,Q.IO“lﬂfS;b)u:: i/ -

1 et '3=
Ut e
= 1.64.10% m 5.

]
Hwong din. Trong trwdng hop b} ofn xufit phéi i eong thic twong d5i
tinh 48 véi ding ning W cia hat cb khéi hegng nghi m,

et
| p—— o - m“.z.
-2
i

{e la vin t6c 2nh séng trong chan khdng)
3322 goe= 1,85.10°m/s, o= 1,64.10 % m/s.

d [ v :
3.123. ¢ =l {—" +1 )=3,0.w-19c=5e.
o oy
el
.24 Tinin — Uosjn L1 8 C= ey et
MU 0" G

3.125. f= _“;.Eg.’”i‘f_ = 0,018 pN.
3126, 2) 1= B L= 730m; 1) p,,,:-ﬁz%f:o,oﬂ 23T, Pu Vi B co
ce chifn ngwoe ahau; ¢ %i'é-: '%'3:'2 24,1 MC /g,

Bz e PRS2 gy ) mmesne [ o £ )]
B m ) m

2. eB
Z = wyicos . Cée giao dibm :
a) y= 0, 2= E%Gﬁrk k=10, 1,2.);
by p= 2ppsing  ,_ 2emucosa (-k+_l_} =121, 2.)
8 el 2

3.128. i=2n P2 X 21 mm.
e B

3.129. p= 2’:@ Y (RdP ¥+ #=4,5-107m /.

3.130. Hy & chuyén déng trong mgt phing xy theo dinh lugt:

X= vl — astn @, p= a (I — cos ©1),
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v sy £/ B, ammE [¢/8, o= ¢ fm) B (zem ink 2.

High 222.

e tos 46 K', irong 46 Y mx et Y=y & (g&: oiia he
?:; ﬁtg)‘i;;ﬁ%doi theo t?u_lc y m{t khodng a, chuytn d-@ng dot theo tructx‘ ::n
vin B¢ o) thi trong bé ndy chiuyén dgng ctia hiat dwgn md th bing plfwng : 3 :
X =— g sin 01,y =—# cos Wi Pigy d6 cd nghia 1 trong he X' hat ck::g n
40ng theo chidu kim déng b trén vOong wop bas kinh o véi vin e gécﬁ p éng
dbi . Do 86 d8i voi b ihong chuybn djng, hat chuytn dgmg b mgt diem

i vanh mdt banh xe 06 baa kink o 1%n trén m(t mat phling véri vin tBc vo. Quff

dgo duge vach 1a bt dibm irong tudng hop nay, dwot goi I mit xyeldit. Vsi
tBe cha hat dege bifn 4 trong vhe giti han tr O daa 2 oy theo guy lugt o=
=1y ¥ 22— 2cosml

e _ 2UB
3. = TERC LA T LY

=18 10" C/kg.

1

‘N, - . e
3.132.4, = -ﬂ%gg—-d—‘ A a0 A4,=30 Céc pic twong Trog vbi ouc

- dbng vi He'va Hed.
3.133. a) W=

B, i,

. i .
i Y
T o E e s
) B LN | . ’

1

Y b 2l SRRV}

~ u{%-ﬁ+31‘;m}.v{r‘1a=a %, 6,131, N= 17
Thay tht chc gid trj clis o v ¢he N, 12 dwor 5= Il‘}‘Bm.

2 of .
= 2 =171 m== 1700km;
3.13@. a‘) 5 P’éﬂ] +

2
b} = Vl — (.-——”E-cz—-—) = {),99995 o b dgy m, 12 khsi loeng

W+ m,

288

BEd 17 MeV ;o= “2295_: 58107 m fs=0,i%¢; -

1

nghi clia electron, ¢ 1 vib toc anh sing trong chin khdng (xem Gap 88 obe B
tap 3.1214).

2RI
3438, Lo (REENR 9810t C ke,
i gR

_ 2§ 1 Bi
2.138., eu= kT { T AT
Huwéng ddn. B dyng tinh nhd cha AT vi 4

- 3},) = 31sY.

B 1
AT A= e B 0Ty
aelia bl 8

3.038. =B+ gg— ¢y ) =262V {egy 1 cong thoit sla slectron
ta khéi vanfram e . cong thoat ddi vii nikel).
5,138, AR = 1,1¢V

=32.187 % mfVs

mytmy Wy

3. 148, b= - = 27Tem (m; 13 Yhti hwong cbe jon hydrd

wig
my khdi heyag cba ngovén (b hel).

3.941. B, = 2xnpS = 151 mY, 6= %,/¥2 =107 mV.

3.142. a) F=TimA: b) 9=— §3° (ddng dién sérm pha so véi dide the) ;
¢ Un=51Y, Up =28V, Ucg=142V; §} W=40W,

RU2
3.143. 3y O =w_-—“___m33+41:.2y21 = 2?4 kijs; b) t3ng 2 Wn
Ul 14
3.544. U= =1,0kv‘1=-—§~=l0A.

i Fin
3,145, o= = “fr:“- 10° rad fs,

v _
L= [(1—~ @*C)? + (uCRY| = UR—E—- =22 mA,

T L
L=wU=U @ —— R—p=T704,
L TR

U E <
T i ———— U — 7,0 A.
¥R+ {el)? L
3.146. Tir 185 m dn 570 m,

3.187. W= REy = G115 mW.

3.148. W= kev: 42 mW.

3.149. 0= y_%;:mg = 5,00, ".%Q-—m (;f = 9,005~ 0,5%.
19— 1597 | | | 289




3.158. -
3,151, W= Wee o 50%.
3.152. g =71
2483, @) [/L=19:9 Wth= 7.l ;
3.154. ® Uy =10V, 7= 19wV B Ue= o mv, Uy=21mY-
t BE0 g . %, = LB K}
o= = -——-—-E.,.'Kr!-—-l,ﬁx;.
3.158, W 3 e

Hudng din. Lot S0 Zigy Ya ¢ TAL Lo 80 oéi chu k¥ T cha s00B.

41

3.5%. I= —7

gt = W
3 _

Ho
ing mat &0 thfng hreng DENE
' @y 18 voi sin’ &

Huwdng din. Chi T lwgmg Qe Wi 54 bo

lworng cuc theo phaong 1§90 v frus mé& gbe

Phin 4
QUANG HOC

= i,6im, trong a0 A=

V. + Vo Pef2d
4 : Ang a1 v chc bude

3 92mW: b) &=
4.1. 8y 3.2 ¥ A

— 1.6 mW jim, ¥y va ¥, 1 nhitng gid i €

shog 43 cho V’_-_ ) v day E 11v/m H
I o A [2Er Yy, W dBY Ea = T L e
a2 L holse ¥, a hdm 46 nhay sang 4B v1 bae song J& cho.

g day A= 1,6 mW fim, . e
=D

— 3,0 mA/m.

I

a3, 3 (E)=Eof2: 0 (EV= 77 *

P

1—rft
_ x5aSsn & by K= ©8.
= BSjart=400
39, ©= mlort/h?
f16n¥3) pESIrt = 021 1%,

4.5. 2) @
4.6, A=Y
4.7. I= fpfvos
4.8. Ewer=*
4.9. E= 18

4.1, E= =k . .
4.1 R:Eu(ii—h’;’r@}ﬂ?.m In.

4.12. E= wBri/ht =231

4,93, =& 2 (emh . . _
4.14. Cho my, Bz B3 {3 nhirag veeld dern ¥

] 12 nhing ve
hing guoag 4é cho, &0 C1 €5 £ 18 00D
thknuxa tir puong i nhat, shir ha1 va {htr D,

trwdrch

= 310% Im.

& %hobng cack V3 tir tedn abd

cia cac phap tuyén clia ¢&c mat
&1 va cic bia

ctoy dom vi o2 tia t i b
Khi A6 (nem $8p &5 cha bar Wp
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L m= & iegh by, gy = €y — 2(20p) By, 83 = 6y — 2{%;Wa} 5
- . ) o - ) : ! ) 4 FAK IR
Q}‘j;? Ev;u;: ;*E :i(,t;;él L;;.!‘f nay, dé dang chivag minh &lm‘fl; ring .= — en.
456 nfng= 1/ - 1= 1,25
4,87, x=|1— Wl = sin?/in’— sin?d) [deint= 1] com.
hntcos?y

W

a8 ¥ = - :
 andnife
4.2t &= 83“.(R sin®)
4.22. Gitka 37°vA 58"
4.33. 8,7°
a5 2 ’
£.24. Ap= 2sin (4/2) Ap = (,44°
627 Vi nlsinfi#/2) T
27, &) fe Q- Y= Wem; B f= BB/ (P )= 25om.

§.28. Is= plgf/(f— 5P = 20.10%cd.
y FA’S.Z% Cho 513 ngudn sing didm, 5 la Anh cds md (hinh 223} Theo npuyén
rg eim'ia%, u?éc quang Al@ clia cde tia 7ubt phit tr § va boi ke tai § 48w nhw akac
a vé che vong ivdn tdm 5 A 5 va bén Kinh SO vi 5. Khi §o cic quan l“’-
{DAY} va {5 phai bing nhau e
o u DM = a .08, »
g;lmgjﬁﬁi wiri ?ac‘t.la gin true Dif = 40 + OC, trong 46 40 ~ h3j(— 25() v}&
iC= sz;e: Ng{@ ta, OB = OC— BC~ p'32R— k{23 DL vde bidu thire
nay vao (%) v chi ¥ ding & = h, ta the dwoe o' /5" — nfs= (W — )}/ R

High 223.
229, x= 0 -
- )oremr [
B
4.31. 6,3 co.
4.3%. a) P l—din— DjaR=—020; b) E= w?DBjdd* = 42 Ix.

o 4.33. a) B= @ (F— mp)jin— 13=20dp, ['=— = no/® = &5 cm;
®=’®u(1n-— #o— 1)/2(n— 1} =6,7dp, f= H/®= 15cm, f'= ny /B = 20 cm
¥ diy n Vi ag la che chidt sufit cha thiiy tinh v chili 160g. '

19¥
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4.38, Axa= &L{— P = 0.5 mm.

4.36. a) T=[— (aD%] 4 = Wem; b) f= Y/ (1 + V2 = W em

4.37. J- K& = 30 mmn.

4.38. E=(1— a)rBDY4/* = 15 1n.

4.39. a} Khong pho thude I3 b) F 1§ véi D2

4.48. f= roRf2(1,— i) = 35 cm, trong &6 mp & chi¥t ault cla mEdrc.

4.41. f= Rj2@n— 1} = t0cm.

4.42, 2) ¢ Gén phbi thilu kinh sap cing vA chch md33em; 9 /= [Tem
- 4.43. 2) S0vAScm;b) 10ilai0,5cm.

444, T=B/fd

445, 4= [ n=06.

4.86. T'=(T+ 0 (s—ndfman— J— 1= 3,1,

4.47. T< Dfde= 20

4.4%. &0,

4.4, p) U= 2ul,/d,= 15, trong 36 L, 14 khedng cach thiy v nhit {23 cem),
b} [ < 2udeo/da.

4.5, Che mit phing chinh di qua $im cha thiu kink, Cie tién o trong
khéngkhi v trong Duwde: f=— 1f@=—1lcm = !acftb + 15cm. & day

= (In— ng— 1)/R, trong 46 # vA ng I che chift sulis oba thiy tioh v mréc

Cac ditm nds trimg nbau vi shm trong mwde, & cach thiu kinh mdt khodng
x= '+ f=37cm.

4.51. Xam hioh 224,

¥ H' _H
ity b oiele
BRI R

i b_

FHinh 224,

4.54. ) Bdtpcta he : &= @+ &,— 40, ®, = +ddp. tifu ow bling

75 cm. Hai mat phing chinh d8e ndm trréo thiu kinh héi ty : mit phing trude
cheb ihBu kinh héi tn mdt khodng 10 cm, mit phing sau cich thin &ink phan ki
1¢em (x=d®,/® vi x" =—db;/®). b} d=5cm. vio khodng 4/3.

4.55. P& tu ohs thiu kink &3 cho & = &, + @y— (@A) D, @y, x = db,;/ad=
= 50 ¢m, &' =— &8, /r® = 2,5 ¢m, tirc 14 hai mil phﬁng chinh d&n nim pgodi
thitn kich, v& phiz mat 18] cda thiu kinh,

4.56. Thiin kinh phii it trong m3t phing chinh vat cha hé tirc 12 & cach
thSu kinh thir nhat mét khodng x = fyd/(fs + f3—

4,87, @= 20— (g ®? = 3,0dp, trong 4b @l' = {Zn— mo— 1}/ R

4,58, 2) d=nAR/(i— 1)=45cm; b) 4d=30cm i
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4.106. ng = dnlegme’ fe?ii=2,0.30%m™ 7,

4.308. D u=3e/2; De=2v: Jue=uvfl

4,30%. £=1-+4/0’ trong 30 4 & mdi hing sb.

4209, pesofne 1,83.10%m s e = [P+ L) (dn fdhY | o m = 1,70.007m fa.

4,251, L9 luln mdt cach dfy 44 I8 véi ba thach phin difa hda cla nung
trpng oz song (don gidn nhit 13 ddag 46 thi).

$.702. T=(Jo/Bye ™ sin’ %, irong 46 o= VIH.

4,793, 0} T=Jofl— p)P (1 +p24p*+ .y Hl—p) fl1—pP)b) I= Fox
x (1= 1t afl + o?p? + 6*p* +. 0= feo (1 — p1® /{1 — 8%, trong 86 o=¢ "

4214, 5= {dy-dy) "ln (Pe/By)=035cm™ 00

4.HS. n= (M 'In [(1— 9" /n]= 003 em™
4.296. 1= {1— p}le—fﬂ|+ﬂ,)”1 I

4217 I=L(— 2 ™= e " ) ip,—n)
4.715. Ak = 2o V(un/od

429, I= {DMAndi(i— e

4.226. B gidm & %= 0,6.10%1n.

4.221. €3 mm.

4.232 d={nZ/p=8mm

4.223, N={ap/in2=56

4.224, ¢=Mz(n—n )= 38.10%m /s,

4.223. Trwéc hit chi ¥ Ting khi v < ¢ teén thye & thii glar tréi nhir nhau
trong céc hd quy chilu iidn k2t cb v&i ogudn va ¢4 véi may thu. Ta tedug tvong
ring ngube phit ta cdc xung ngin sreng cic bhodngthéd gian 75 Khi 40 trong
ké quy chifu Hén b8 »&i may thu khodng choh gifra hai zung 1ién isp doc theo

-dwdng guan sit A = ¢To— 0,7, trong 456 v, W vin the tia cha pgudn, v, =

voeos & Tin s6 cha céc xuag nbfn dwoc v= cﬁ.= vu{(i——w.fc), trong &6
vo= 1 /Ty Tir dé (v— vo) fvg = (o fc)cos ¥,

4.226. AA=— A¥2F/mc¥cos & =— 26 am.

4.227. T = 4aR%/cB) = 25 nghy déin, trong 46 R 13 ban kink cha Mt Tréd.

4.228. d= (AL /A actfa= 3107 km, m =(AkfA) %ot /22y = 28,10 kg,
trong 46 v 1 bing s& hip éin vi tru. : _

4779, w= @ofl + Bt~ BY, voil B= V/e: o= on(l +2¥/c).

4.230. o= AV, = 90.10" km /h.

£.231. Sau khi thay (b8 vio ing thic wi—Jkx = o't — &'x’ cde dai lvong
¥ vd x* (tie phép bidn dbi Loventz) is dwoe

o= o A+ p/I1-8%; k=& (1+8)/F1~[*
trong 46 ';l'= ¥ fe. & Gy cht ¥ chng o = o',

4,232, Tir céng thirc m’ = oV {l— B AL+ B} ta dwot B = o/c = 0,26,

(/32— a
4333 v=¢ W]— 7,]:.“} km,r‘s.

4.238. o= o,l3/7. -
4. 238, A) = AT [mgc? = 0,76 am, trong 46 m 1 khéi hmmg apnyén b
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£.236. 8} = o/ Vi B0 = 38,10 wadfs; by w= o 1o =
o 1B 50 pad /s, iy B=vFC
&.73F. Dids vich cla electron cbng v Gim tich dwong vhm og troag kimg
loal ige thinh md hedug cie. Troog hé quy chidu litn kBt vén electron, mdmet
ditn cha hwimg oy Difn &bt voi cha 2y T = ' Jo rong @6 d = -t /o,
Tén 5 uridngy trong dng B v = ojd. Do bigs bog Doppler, tin 58 dwoc

quan abt 18
T vfd

1— (/o) cos® T (v jcycosd
M& tmz véi mbl bwde sang A== cfv = d{e fu—coz #). Khi &= 45° vE B
thi & = 0.6 pm . .

4.338.. 3) Cho ¢, 12 hinh chiu cha vecto vin thc oha nguyin tly blc we
irén piwong ol dwdng quan sét. $5 nguyéa s o cho hinh chi®a vy, v T dus 1B

P&{v,} cg!?,ﬁff_m“'i 12k ?'dwz . -

Tin b anh sing dwos biv X3 béi nguyén 4 o vip toc v BB B = U (14 g, fe)
hés biba thive ndy ching ta tm dwge phin bS chc nEuvén tir theo clo ta 3B
niw)duo = n(v,)de. Va cudi cing cin o § réng cudng 40 phé cha bic 2
Jom @),

W) Ao, =2V2InZET fmc’.

efn+ ¥

TE Ve

4,380, = ch82 = km/s.

4.243, & = 38" _

4.343. I fl, =g’ (@ljg =13

4.244, g} Goirithdd Sibmn maA hat nim (g e dibm xde djuh x, cha ving
twda, cdn ¢ mmmmé:nmaﬁnm@uc&am@mamymmém P. K. hite ' 1
che gib i quon wht dugr oba 12 64y tai didm P (zem b 186), @ cb b wids

¢ =14 [I—x@Ble ¥ =10
Ta fim duoe gin (3o chwa Likt bing By doo ham hal i8n §' thea P
d&'  dy _ dp 4t

y=Y

i
C4.E39, &= NEuV«:ﬁc,aﬁi+V(l——w—).
# nt

& & 4
dy & 4 {dy' } o vje—y/R
_ @ & v 1 R G- pofcky®
trong 46 chl ¥ riog x = Bein o, p= MHoos o vd @ = uik.

tp hiaL 46 thdng brong ning hegug 7 ol bize 2 3% tiv 1 38 vl bink plirong
cha binh chily y cks gia 18 quan sit dwego chiz hat, Tor dé Iy fiy = (L + o/t~
—vih :

4.34%. 2) Hat mang difa chuyba dong kich thich céo aguyén tlr cha mé
ywdng biog tredng cha 56 chc ngayén e ohy (ol thénh cis ngudn sémg duh
¢dng. Ta Hiy hai didem 4 va Bidy ¥ tsén dwdrg & ode gk, Cho eéng fal 1808 dwec
ophit ra tir cho dibm uby ki & quu céc higt oda ching dat 15 din 2 (i 229)
eau chug M thoi gian v ting cRimg thin whay, oBu thiv gen tmyss clia o568
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anl s4ng ty Gidm 4 16§ dibm O blng
thit gian bzy oz hat idn gning
ddrmg A8 T 86 ta thu dwge cos § =
= pfV, romg &6 v =c/n W vin ifc

pha ol dch séng R4 ring rdng sy Al A .
e zp ol ¢6 thé duge khi Vo A 2 v

tie 12 bhi vin i8¢ cda hat idm hom
vie 18¢ pha cla 4nh zénp trong mdi
towimg; b) = 0,78c Hinh 229
4.266. Ty= T, /(b+ Tohd) = 1,75kK
4,347, 3 4um. “h , ‘
4. 248, 5.10% ka/s, vao khodpg 10" pim.
4.249. = (n*= Dcpd/18aT? =3 h.
ﬁ.ggia. To= T ¥d/2l = 4.10° K.
. vayop =0URTy= l&aTBVfc———ﬁﬁ.? .
7 & hﬁ:_‘_ng s8 Stefan-Boltzrmann ; b}‘S= !6«;1’3;;3!ie{;ﬁ§1g@dém(;; deTt¥ /e
4. 324872, 2y g, = (fothcg) mz; b} My = (ﬁ;ﬁzc.‘i}mﬁewﬁ!wﬁt T .
16REA 3 ‘ ’
4253, u,= v i
BOT T T T S Eﬁ“%ﬁ‘;mm%{';r_—l--

£, 354, Al 4x e BTAM r‘{bé fe 1rheiih
N e =031 W iem? er i gn
hﬁnj sb trong dink bed: cleyén dod Wien. ) fom®, trong 6 b 1 mdt
B35, a) Llpm,B.0,37; o) L/f = (T /T =y} /(i —p) = 4"9_

4,236, L _olde A
Ry d oy m, H;_d?l. = Bz ?m_}r?:L___
' —1

4.257. a}j= PAf8R%chr® = 6,10 cm™ 257 B} r = VP A 2Bn/2 1
+ - c=9m.

4258, p=(E/c) 1+ p +2pcos 2= 3,5.10 % g_cm /s
4.25%. p=(I/cY(1+ plocos?d = 6,107 % dyn jem?
4.383. F= aR3fc= 18.10%dyn. '

2he ¥i1— ¥’
4268 ) Ap= ——r ATl A . 2 1,
e 1-3 ¢ . ;_g'gdﬂ}’ B=V¥/c RS

rang ring trong h# guy chifo i
g o gy chifu gia viri girong, gwong nhin dwoe mdt xung lwong

8.262. sin (8 /Y~ BimeVgl, & =05¢.
£.263, A0 jdg == — (1 g TH/ A

<0, the Iz 48 ; i
4,284, V= (Ixnhc/eaN) (L~ 1y} = i6 &V, " clia photon gt
«:.265. Viz nlic fed sin® = 3§ XV,

EGE. Agiin= 2R Jmc( =7 : ey
= =28 5y =
4.367. 332 ym; 6,6.10° m,’s}. b tong 06 1= 1/H1- o/
£.268. 4= (Inch/A)
it — A, /A o=

4289, 44V, 2 2 /A0 An 1= 19V,
4278 Togx = A+ @)— A, =0738eV.
4. 37, w=2achljeh = 2,010 %,




5,18, Zp, = Fae I dp [Aag = T8
S.51. &) 1,6.105 1 B} N mmd(Ze? T eotg? (Go/B Iot = 20007, wong &6
) # 18 ndng 46 cla cie hat mhin,
g vi xuag hrong 1rong he 2,32, w= und{Ped mw™y? = 0,006, # 14 ndag 44 cla cée hat nhin.
: 5.33. AN/N=1- &aZ%*/T*1g" (821 = Q6.
5,14, Ag = n{Ze}/Ty cotg?{%s/2) = 0,73 kbac

2,372, 64.10%m /s }
4,273, 0,5V ; dhu cha nd trai viri dau ofia thE hidu bin ngoal.
4,794, hjme.chiinh 13 buodc song Compion.
4,278, Ta viBt cic dinh hsdt bho todn nming lug
i ir i i phgton ;
nv chite ghn véi elecirom trxde khi va cham véi p
q}f gém—l—moc?': mel, hafc= my, v m =g Y1~ (vje)*,

Tir do suy ra ring o= 0 hoic e C4 hal 28t qua dda khdng oo ¥ nghia vt lY 5.05. 2) 09 MeV; b) do/d0— Aa/dnsia® {3/2) = 0,64 kbaojsr.
4,476, a) Sy tAn xa xdy ra lrén cée electron iy do; by sd ei.ectlr?n trdr thanh 5,16, 1= (rec® /22 0 ) ln = 15 5.
twr do dwgc ting 1én (electron dutre tidu 13 1y do, pBa nang legng lisn kBt cha nd 527, f o orPel 700" n 15 pn
phé hom ohiu so voi néng legng ma plétdn tmyda cho ‘m) ©o¢) sy ton 5.1, 1,8 1 0,657 vi 0487 am.
clia thanh phin khideg dich chuyén irev gidi thick bing s tan x3 trén chc electron §15. 1l ko Erm ahen tr00g 86 1= L.2,....00=VEf |
+& cie het nhin lién k¥ manh. . .y . :
4.277. L= |4xA/(a— 1] [sin?(#;/D— nsin® (#1/2) j=12pm, S _ !
trong A6 A it budc séug Compion clis electron. oo _ | | |
4.318, T=enfl +np=020Me¥. | m o]
4.279. a) o = 2acf(0t 28E fmic) = 2,2.108% rad/s - by T= : rom | 105 | Tev iy - v -
o (2rek a7 (1+ Amc f2RAY = 60 keV. : . |
(4-235{- };;&f = hof[1+2 (k0 fme?)sin? (/D) | = 0.144 MeV. ! H 52,9 2,13 13,6 13,6 13,6 10,2 21,5
4.28t. A= @ufijmc) (V1 +2mc Ty — 1) = 3.7 pm. : He 26,5 | 43 | 545 | 545 | 545 | 403 30,4
4.282, tge= VérkfomAdk—1/0 + ko fmc?), p= 31" . .
+ 2 :
4.283. p= 2?{{-:_2 n IIr:;—: 3.4 ¢m. 5.28. w= (met (A Za% = 2.07.10% rd/s. | !
n ) B 2E. o= (eff2medn, pof M, = efdme by = 1ig. . . i |

5.24. g} 657, 487 vé 434 am : b) A /5A & 1,5.10°
£.25. sind = (2 + #)’refiR® &~ 60°

: 8. 26. He'.
Phin 5 : 5.27. N=an— 1)/2 |
o 5.28. 4=>5,
VAT LY NGUYEN TU £.29. R= g 19)/224% = 1,097.10% em™ >
: _ ; 838, Z=V(176/ 5 mc/R%Ak = 3, Li**,

' . : 838, A= (2uc/Aa)(Z VR fAw— B RZYR fhw— 1) = 047 pm.
5.1, = 3e*/2E=0,6mm; } = 2nefe) or® = 024 um. : 532, E= E;+ 4hR* = 19 eV .

5.2. 0,73 pm. y . ) = 0,034 pm 5,33, Tyio= IAR* /2= 205V .
5.3. 3) 0,59 pm; E)F'min = (fz.; 21‘7_'} ;123 mI;ff";'i‘r .“'= EZe’mi (+csclB/2|= 3 £.34. y= JRR M = 3,25 mfs, trong 46 m 13 Ehdi legng clia nguyén .
5.4. a) = (Ze*/T)cotg” {#/2)= 023 P11 3) Fmvin _ 5.35. {e— £)/e= IAR* Bmc® = 0,55.107 %%, m 1 khbi lrong cliz ngoyén
= 0,56 . 3 (1 d .
ZmT N 5.36. p= 2VAR® far = 3.1.10° m/s, m1& khai lwong cda elestron. ,

55 p=1 m\g‘:’)‘:' . S 5.37. By = pe*/2R%, R* = ue*/2h7, trong 86 13 kB lwoug it gon cha |
3 h¢. Khong dé ¥ dén chuyfn déng ctin hat nhin, cic dai htong ndy d8i v nguyén |
Rusin (/D) : tl bydro 92 16m hom 7/ M= 00557, m v M B3 céc khdi t cha eloct 3 ;

e be &/ . trong 86 n= YT | thzﬁ-r / a fe wong oz eleciron va

T Vi Fai_2ncos (/D)

.38 ED" E“ = 3.7 MEV, ;\'H - ;\{} = 33 P

8.3%. a) 0,285 pm, 2.53 keV, 0,65 nrm ; b) 106 pm, 6.8 eV, 9,243 pim.
549, 123, 2,66 vA 6,186 pm

— 1.5 pm; trong §6 x 13 ndng ds oba 5,47, 345 keV¥. o -

- 5.43, D51 véicl hai hat A = (2xh/ f2m,D {l + miy /o) = B6pm. .

5.9. ) cos (8/2)= b/ (R+ 1B o= 1/ 5n 882 ) w=1/2

5.8. 33,1075 _
3.9, d= (4jr2T3{niZ%% sin® (3/2)

c4c hat ahin




.43, Tredc tign ta tim ham phin b8 cla céc phan oF theo birbe siag ds
Broglie. T b¢ thire f{g)dv=—# (h} dh, troug 46 f (v) 12 him phin b Maxwell
theo vin tée, ta dige ,Q(}‘) _ Ah‘*@”aﬂz. 0 TR,

ity kign dpfdh = Qcbo Ay = RR [ Bk T = 0,03 nm.

5.44. = 2k YTl + Tjzmcd), TS dme?Ar/L =204 keV  d8  voi.

" elestron) va 37,5 MeY (dbi v&i proton).

5.45. v 4nfilfmbhix = 20.16° m/s.

5.46. Ay = 2aki/dV Imel = 49 um.

5.47. Va== nh%[ime{¥n— D ad%sin® & = 0,15 keV.,

5.48. d= wik/VImTcos(B/2) = B,2! nm, trong dé k=4,

3,49, o= xhik/VimTsin® = 0,231 0,04 nm, trong 46 goc & dwee e dink
bing hé thae tg2 9 = /2L

8,80, . £, = (R2A*2miBa®, wong dé = 1.2, .

582, 1.10% 1.10 va 1. 10" cim /s,

$.84. Tugin ~ Rifmil= 15V, O dby ta By p ~ 4p vd Ax = [f2.

5,55, Avfo~ Bif2ZmT = 11074

5.56. Fa 3R%mf? :

5.49. Sy lam cdng bdp song do sw thn %3 ela chr vin e (Av= R/m fstx].
B sling &6 rong trong théd gian df 32 d {Ax)= p.de. Tich phin phwong Srink
niy 8 dwge: T= 24T G4 ps

§.58. Bibl cing p~ Ap~ Brox— ffx, @ duwge E=T+ U= 5 2my+
+ kx /2. Diéu kign dE/dx = 0 cho phep who djnh xo v sme 86 Ein ~ 5 Vk e 2
— ko, trong d6 m 1A 180 ¢d cha deo ddng th, Phip tinh ghinh xde cho ﬁwfzi

£.59, Bil rhng p~ Ap~ RjAr vh Ar~r @ dwge E~ Pl — et free

e B3 f2my? — e3fr. Tz ditn kign AEfdr=0 @ rit ros i fme? = S3pm, .

Emin 7 — me* %= — 136V, .
5,60, D& rong cba Anh 4= 8FA = &+ 284 /pB, tromg 46 &° 14 df tdng bE
réng phy lign kit voi 46 Bt dinh elia xung jwong Ap, (khi di qua khs), p 1 zung

che che mpnyén of hyded Gip 16d. Him s A(8) o6 ouw tiu kbi B K204 /mu =

= 8,81 mem.

5.61. Léd gidl cla pheong trinh Schrodinger ¢ dgag ¥ =9 (x). f{n
D3t hams s ndy vio phwong trinh bea din va phin B che bibn 90 x v £ o8 din
o4 biai phworag trinh. Chc b gidi oda ching 1 g (x) ~ e/, trong @5 k= Vﬂzg_sgz,
F % ping hrong ol hat v (1)~ ¢/, @ = E/h. Cobi cing ¥ = ae )
trong &6 o 13 mét hiog b pdo db.

8.62. w=1/3+13/2n =01

Acos(nax/y nke n=1, 3, 5, .., . V37T
58 = {zﬁ sin {aax/l) néu 2= Z, 4, 6, .. bady 4=7 2/,

5.65. IN/dE= (/niyVemoE ; khi E= eV, dVfdE = 0.8.107 mirc/eV.
5.66. a) Trong trwomg hop ndy phwong trish Schrddinger ¢ daug ©
prpfext+eip/ay titp=0, k¥= ImE[&2 o
Ta [y mdt trong nhitng dinh cfa gitng e nling Bm ghe toa @), Theo g:.é thidt,
teén cac ihhoh giZing, ¥ (x, ¥} phii tridt 1iby, do 66 & trong ging a4k cho thugn tién
ta cb thé Gm P (x, ) ngay duwdd dang P, yl=a sin k;x sink,y, vi ting trén
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Bai thanh ix =6 vd y= 0 @ (o, 0= 0 v (& ») = 0 mfi céch ty ddng T
ditu kigu @ (x,) teif tidu 3i nbing thich 48 dién cba gidag, 1a tim duge nhing
£ 451 €5 the ob ola &, v2 ks
Bl =0 ko=t (mfingn = L1, .,
W) =0, k=t (Uf ittty = 12,3, ...
They ham song irén v3o phwong trinh Schrodinger ia dugché thiw ki + £3=22
U 46 :
: Eny . onom= (253 Zm) in )i+ ndtd)
By 9.87; 24,7; 30,5 vi 49,4 don vi B¥mld
.67, a) Ta wifn cde phwowg trinh Schrédinger G8i vhi hai midn:
B xa! By EM; =0, £ =ImE/R2
_ o L wiy = 0, wd = 2m (U — E)/R2.
Cér bori gitil tng qudt coa ang .
Wy (x) = waniky +a), P(x)= be ¥ A+ gp
phat théa min cfc dign kitn chudn vd Sidu kite b Tir didu kifn $,(0) = G va
&8 ladi s i har cla him song suy 2 vhog a= 0 vi c= 0. Y3 sau ohng, (&

st fido tue clia Bix) vé dao him oda 06 49 dibin x = { chitng te dwoetg i = — & /n.
i1 dd .
: sin ki = &t Vi omi 200, :

Billa difn bing 45 thi v8 tréi vi vE phdi o phwong trinh san cing (Mieh 230).
ta tim dwoc ofe giao ditm cha cic drdng thing véd dwirng binb sin, Kk 44 cac

i

Hied 230,

nghiém ciia plirerng irinh 45 cho, phid hop voi che gid tr] ridog oba adng  heony
£, 88 hrng véri cde glao Sidm (&), 1 €8 voi chimg &g (&4); <0 ke 13 che nghidm
cha phwong trinh ndy s ndm & cic gée phlln s chin clin vong teén (urén binh.
vE cic phin ndy ofa trec hodnh duoc v bing cie nét dam). T 45 thi thiy ring
ehe nghidm cha phrong trinh tde 1A cbe trang thal Iidn k& chz hat khdng tudn
Iidm 68n tab. Vi tri 2iod han oba dedag thing dwes +& bing dwéng chim chiim.
B) (FPUo)imin = 22 /8 ; (U obnmin = (2n— A2 /Bm.
e w= 2/{4+ Inp= 0,149. Kbl ning tim hat trong mi¥n mi ning
Iweng cia hat £ < U, 1a mt higw vog thudn ihy legng v MO 1 k8 gud obs cdc
tinh chfit s6og ciia hat. Cac tinh chft nay loai trir cac gig tm chinh xéc ding thori
%
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chs iga 26 vi xung hrong vé do 46 ¢4 sy phde chia chiuh zéc ping gy tean
phiin ofia higt thank the niag va dfng ning. Su phén chis nay cbl ob thi iy hign
srong civitng gidd han chinh win dwgn cho bdt hi thire it dinh.
§.68. Thic hisn s thay the 45 néw £a, i dwec
k=0, kP 1mBEiRE
T tign 14 giki cha phurong trinh piy dwdd dang § = asia(kr + ah. T yéu oy
ciha tink hirw hign chs ham song ¢ & gk r=0 suy 3 thng o= 0, Nbr viy,
$ = g/} sin kr, Tir dida kisn bitn @ (roy = § 12 drog £ro = AT, IIOBE dan=14,
2,... Tk da E,= (=2RY 2§ nd,
£.59, o= muw2k E=Ruofl, trong d¢6 e=Vik/m.
£ 95, E= — me*/Bh% tirc 1b mire véi 88 luong e chinh #= 2.
5,71, a) Kfic sully tim electron 1gi khodng chch r. r + dr tir bat nhin 12 dv =
= $*(rydrrldr. Tir difu kidn cype &2 olia ham 58 dw/fdr @ drgc re=Fy. D)
fy= 23 € (U= — eXiras &) wo= | (pfr)amridr = gfry TrO0E dé
p = ep? I mat d§ thé tich clia didn tich. .
8§, 72. g Ta vidt lvi gidd cha phwong trink Schridinger & bén thi va hén
phéi gidi han cha hing rio dirdri dang saa !
1<, §,(3)= ae’t b g =VimE(R;
x>0, Galx)= g+ hye~ ¥, ke, = VIm(E— Udd/8.

Ta & coi ring soog toi duge dic uung bing bitn d§ a,, coa séng phin xa bing

ign 4 by Vi thng sdng cbl cb thé di qua tfong mifn x>0 aén b, = 0. Hé s

phén v R 1 1} ob gila ddng hat phén xg vii dong hat 1 hay ndh cheh khde 1d

t4 b clha cac binh phvong bidn d& cha chc séng twong g T ifu kidn liém tye

cha pva B & didmx=0twed ayt b=, vh gg— by = (katkm, th 850
R= (&j ;‘al)’ = (kl'— kﬂa‘!(kl‘i' ka}z

b} Tromg trwdng hop E<Us i gidi clia phirong trinh Schridiager & bin

phai cha bing réo cb dang ! .
¢2{x] = ﬂ'ze’i’ L T ‘ 2m{Uy— E}g&.

"Ti yeu ol vE sy hirn hqn el  (x) suy 73 g 3= 0. MAt &8 xic sullt tim hat

=2ux

& duwdei hiing 70 blng walxy= P2

Tiy 66 xm = 1/2%. T
5,73, ay Dx 2 Vamt - &1 _ gy Dy o {8 BmPAUD(Lem B
.74, — 0,61 48 véi st hang 5 v — .04 8Bi voi s hgng P

5.78. p=VAR®(Es— eV y)— 3 =~ 088,

576, Emﬂ ﬁR‘}{ R"M?&;]Zﬁcﬁl—- I}zﬂ 5,3 Y.

5.77. 0.83um (35— 2P) va 0,68um (2P — 2%

5.78. AE = 2nfichi /A% = 2,0 meV.

5.79. 3812 3Pus 3Pz Dy Wsix

5,80, a) 1,2,3,4.5:0) 0,1,2,3,4,5.65¢) /o /o LTI P
. 5.81. DI voi trgng thai *F: {3/ A (ﬁ?f
trang flisi 5D 1 0, ﬁ%ﬁ, Vizhva Y20h

5.63. by *Fr ;3 Muar = (YS3D A b)Y "Fpo Mimnr =2 V5o

5.83. O trgng thai £, Ms =Y 6 R : 40 vii trang thai D, chi co tht 2dc dinh
dogc M 3 ’

$.84. 3,4,5.
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Nk va (F35/2)k; 630 voi

5.85. 1) 1,3,5,7,9: 0 246,03 5,79,
5.86. 3§
5.87. *D,
5.88. P, Dy Fs Po sz D F
\ v In 20 i 2 134
5.8%. Clhng nhw & bai tbp tvén. a o
5,99, Thir hai va thir ba.
598, g= 4+ 6= 10.
5.93. 4,7va il
593, 2%,
T 5.94., As.
5.95. ab *S35:b) P,
B.96. a) *Fy,q AV15)2:b) ¥F,, 38V 112
5.%7. a) Hai ;V@_Nam.
5.98. u=pp F35(°Ss )
— — gk
mi;}i?];éf;’ggd—é iifigu)'eq WIET — 414,107, viri g va g 14 chc trong sB
3 b ciz suy bid A { 4 irng {g -
P-4 suy bién} cla cdc mie 3P vd 35 twong itng {g= 6,
5360, t= mho/Pig/z)e P = 65
. 4 = 5 ns, trong &6 3 3 cdc 46 boi
cha sy suy bifn ofa cds mirc cdng burdmg v cac m(rf oa:}fésd fo f e €6 bot
5300, v=fwlon= 13 ps.
%102, 154 pm. .
5.183. 8) 343 pm 48 voi Al vh 180 pin 46 v
3 Co - B b
103 ) P vii o ; b) vio khodng 5 keV.
8 908, 15kV.
2,106, Co. :
5007, Z=1+2V @~ DeVi/BR n— ¥V, /V3) =29
5308, Z= 1+ YdAw/3R* = 22, titan.
5,189, B, = (3/4) AR* (Z— 1)?+2mchfA L = 5,5 keV.
5.110. Zy= Bof2xe/odh— 1)~ 0,5 ke, trong 86 w — {3/4) R* (Z— 12

5,119, T= 3/ AR (Z— 1)*— ek fdy = 145 keV v = 2,26, 107 m/s.

5112 &) ViZpa; 3%/ V150, (/s Vi2as

5493, M,=2V3h
8.114. 5 =8/ us.
51185, =25 V35ua
5.416. 1=/, (Sus.
5017, M= VInk
5118, °F,.

5.119. = ppgd/a=12 |ﬁ1°md
vl [ 0) dé M
B.020. F— 2ijigjer?= 3. w_“d)mf’s» g 46 g 1A thiva sb Landé.
8.121, dBPZ=3TSfeJpgl (h+2
s N L = 15kG . N
Land‘e, J 14 b hegnp oY cia mt“limeln tm‘lil) phin. fem, trong 46 g 14 thira s3
5.122. a) Khéng bi thch: b) thinh sdu ; ©) khéng bi thch (g = 0
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5 432, 8 58.107%6V, D) AE= 2afppgB=145. I0-%eY, trong 46 g R
thiva sb Lands, f 14 sb lwong ol cha mbmen tean phin.
4.134. Ah = AeDf2umc® = 33 pm. :
5.125. 4,0kG.
5.136. B = 2%0h58/gps= I8G trong db g i thiva sb Landé.
§.127. &) 2:1 (1} sb cha che thiva s& Landé twong tmg )} ) B=
= 2nchdd jgugr? = 5.5 kG, uong do g la thirs 50 Landé.
5.128, A= (%13E40E 6,6).10° rad 5, séu thanh phin
) 5129, =) Saa (1} va bla {2) ; b chin (1} va shu (2

5130, Aw = {m\@i— g man eB/me =1,0.10'% rad/s.

5131, w4 V2h/md? = 1,57.10" rad/s, wong b i 13 khdilwong cla
phin it ’

£132. 2vA 1. _

$.133. M= Ymd*E[1=135M troug 46 m 13 kbd) heong che phin t

5.134. 1= h/ae =1,93.107%° g.em? ; 4 = {12 pm.

5,135, 13 mirc,

. .136. dNJdE= VI[ZRE, trong 46 I A momen quin tinh cda phin i,
D6 voi J=10dNHE = 1.0, 0* mirc fe V.
8937, Eqa/Ey = ond*{k tong db p 14 khidi hwong el gon cha phan ti
a) 36 ; 9 L.7. 102 ; 2,9. 103, ) _
5. 138. Noa/Nq= {1/ o™ 2% €T 2. 31.107%, trong 46 B=&/2) [13
momes quan tinh cia phin tir. .
‘8,139, Theo dinb aghia

—g, fkT iy TH

€y € Ye e i }

(8)‘—“20 = L T auzﬁm(v-ﬁ-—-),a:-—-.
Ze fujkT :e"“lo 2 ET

O gy tdng 13y theo v tir 0 d&n co. Ta tizh bidu thive ndy phw sat

__ 8 (V_“ )_ g . e ko o
(s)——a-‘-;]n ..;nle T “_ﬁlnw_T+W

ale) _ R kTie™tT -
aT (em‘fﬁ'!"_ 1)2 =1r210 “ R,

trong 36 R 12 hiing sb khi phd bign,

Cras = N

5.146. ¢ = Y E/rcpa% = 013 nm, trong dé p b kb3l heong rit gon clia
phin ti : :

5.14%, A = Aof(tF whof2Re) = 423 va 387 nm.

5.142. o= te (/A — 1 Ag)= 4,37, 1014 rad/s . » = 496 N/fom,

5,143, I, /[, e "**7 = 0,067 Ting 3,9 14n.
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3.144. ay Xom hinh 23{, a, trong 46 chc miii tg0 ird chifu chuyén ddng
clia cac hal nhin cda phin 1k Cic tn &5 dao ding 13 @y, 03 03 tHnsd m;tu’&ng
Yrng v bai dao A6pg déx 13p ndm trong cic mit phing irgc giae voi ahau. Vay
3t ¢ b3n dao d0ug khic nhau. b) Xem hink 231, b. Tat g o6 bly dro dong khéc
rbau ; bR doc (@, Wy, D) v bOD ngang (i, @) mdi thn s& f;é kaj das déng.

5.145. AN, = (I/50) dn. '

5.145. dN, = (S{irvdede.

5.147. dN, = (V/%%e?% oidw.

5,148 a)Bp= (B pang B G o= (Rfk) o Vimng ;) Bp=
= (B0 oV ey ¢ °

¢ ¢ 0 H C !

B e il E = i el
g wy

I N IS N S S T,
@y w;

g———@—g Li)g o pemrsmsmsmm { At sl (U 3

b
a ¥ ; 3 § “
@ o ? % s
' b
Hinh 231.

' ’ 3,
5.149, © = (h/k) ¥ 18770003 /o7 +2/ed) = 470 K, trong 46 rig 13 .
clia cdc nguyén tir, ° L g 46 no I ndng da

3
Bi58. v= Ok Véaing = 3,4 km/s,
trong 46 ng 13 ndng 45 chs cic aguydn Ui

don 2
Cacgid ticia blng : pp =63 km/js, o = EL::'Z
=31km/s. P
5,131. Ning lwong dac ddng ol mdt -
mot « tinh thd», e
: alf [
1 Ty L
U= RO i-_+(—) g _Xdx_ ] ir
4 a . e*—1 . L
L] -
x=ho/kT.. L
Tir dé ahiét dung phan ti : ? b ARl
BT
T & xdx QT
C=R [ p g-ﬂ_——_m-r——
© ) e =1 el it ’ Hinh 232.
Ehi T=8, C= R. i
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| 3 2 -~ ‘\w
3,152, aydW/de = 2[ra Yok — ot b) ¥ = !fs, the 12 bing s ngnyén HE
trong chudl, ) _ -
;ESB, I, = 9RBfEp = 48,6 /g, irong do p & khbi lwong m'ﬁ wmdt mol.
5984, a) B 0K ; by O 10 1 fimol - K) 1 €) Wmax = 4,1.1.{}T:aﬂ(s.
' e156. O, vhokigt dung riéng & cho nhitt 40 53y i 18 voi T2
$157, ()= e k®.
5.158. Xem hinh 232. .
£ 48D, Adbge ™ 2,8.107 2oV Blgmay ~ 19 ' pL s

8,388 a) Foon = {B*2m) (31911)1“3 . By (Tr= I3.}5] T man .

4,364, 0.93. .

5.162. Vic khohng 3.10° K.

£, 163, ayda, = (mtatEN Vi de LB (o) o= 3[4

g 164, dny = Bak*dh 3 .

5,085 p= %= {(Ty=1{=x h_ﬁ 52 [Smyn® 2 § Gl i

5.166. a) Te L higu w i3 Ao sult phii Bm. Kb délxéc suaﬁ chia hg::h r;s’:ﬁﬁ
kl“énug th phin 18 trong Kholng thoi gian tir d8n ¢ é bi phdn r@ trong " .r-;g
ﬂ;b'i gan dr udp theo sau bhng dw = {1 —w} R d¢. Tich phin phwong thnd nay
lmdwgew=1—e MBI T= 14,

5,167, Yo khodng 1/
£.168. 1,2.!0‘5 .
£469. T~ &=
5,395, 3,3 ngdy, darm.
2.374. 4,&!5}3 hat  phfit. .
5172 k= {I/Hn(l— = L1107 %" =1 = 1,0 nim
5173, T=4,5.107 nim ; 4 = 1,2.10° phaa rd/s.
% 174. 4,&.193 nam.
85,174, Vao khodng 2,0.10% n3m,
5 176, 1Fng vé#i3,2.1077 v2 0.3 10% phin A /{s. &)
5477, 8. e
g 478, { =—(Tfin2) In(l— Ajgy = 9,5 ngay dém.
A . . In (ha/A3)
hat _ pRaly _ B\t
5.199. 8) N2 ()= Nm—l-;__ - (e ey b) tu W
Aiha (l—e"‘" 1— g2 )
— A
a— M Xy ® s

- hat
. _ 13 . = _—e—e —
5181, Ny Nohe ™' = 072,104 hat/s s Mo = No 5730

v ArsL T =

5.386. N3{n= Nw

N 1 hat fs.

g ga; }\}ﬁélga che {m sban Bi*t® ban afv. .
5,182, 1)Pb¢; 2 thm phinrd ¢ va sju phin vd §.
£ 183. v= VImTfm= 3,4.10° m/s ; 0,020,
2'1p4. 1,56 M1 :
£.185. 0,82 hiev.

5.186. w6, fcm ; b) wag vk 2,0 105 v3 0,77, 10,
518 ) M- My * tronpswphin % § v bt hot &,
18T @ = {8, — My— 2m) o tromg sy phin 18 ﬁ+.

£.188, 0,56 MeV vid7.5e¥.
£.18%. 5 M.
a3 090, 0,32 va 0,65 deV.
5191 T @ (@4 2meBj2Med = 0,11 keV, trong 46 O = (Mu~ Me—
— 2a0) ¢2, e 1a khdi lwgng cla elociron,
©O5 892, 4l km/fs.
5,193, (,,45¢, trong dé ¢ 14 vin t6c Anh sing.
5,094, Asje~ Eflmc® = 3,6.107} trong b m 14 khii hrong ciia hat nhin.
5.18%. pa~ gfmr = 0,22 ki /s,trong 46 s 1A Khdi lwgng cba hat nhin,
5.196. o= ghfc = 65 pmss. '
$.297. & = hcPlget = 4,6 m.
5498 T= Tof {4 + (M — m)?f4m s cos? B | = 6,0 MeV, trong dé ne va M
13 che khdi lwomg cha cée hat & va hat nhin B,

5,169, a) n=4m M f{m+ =089 b v=Im/im+ K} =1/3.
O diy mevi M 14 cde khéi lrgng cla notron vi dotoa,

5. 208, B man = arcsin (my/my) = 30° troag 46 wry v& mep 1 chc khoi lwong
¢y proton va doton.

5,391, .10 kg/em?®, 1.60%? hat nhin/em?,

5.392. -y d b} F1" gy d) o

5.204. Bs'; Ey = 56.5 MeV.

5208, a) 2,0 MeY ;b)) 11,3 va 8,7 MeV : ¢) 14,5 MeV.

5.306. E,— E, = 0,22 MV,

5.0% E= Mene —2.45,~ 12ec = 11,9 MeV, tropg 46 ¢ 13 ning lrong
lign k¥ iwrén mdt avcldn irong hat nhin twong dng. :

£, 208, a) 8,0225 dv.klni; b 100135 dv.kint.

3.28%, 0 ={E;+ E,)— (&, + E) '

5.2i0. 2)8,2.10%0 &) ; 2.7.16%kg . I} L5 kg’

5.211. 574. 1_07 &I ;2,0 00" ke,

5,282, 2,79 MeV ; 0,85 MeV,

5213, Q= 8g— Vs = 17,3MeV.

1

o ", ) ( g )
5.314. 0 = { L4t ’_ - | 1- o) r-

R

b T, T = — L2 MeV.

5.215. ) — 1,65 MeV ; b) 6,82 MeV : ¢)— 2,79 BdeV : d} 3,1§ MeV.
5. 316, og=0,92.10"m/s; vy, = 0,53, 107 m/s.
5.219. 1,9 MeV.

— 2cos &
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g+{i—mjmc) T - 8.5 MeY.

1+ mafoic

5,219, 91 MeV §70,5%,

57921, T=E{m, +rmyimg = 3,3 bV,

5.22%. Trong khodag tir 1,89 &én 2,06 MeV.

5213 J=— (45/12) The = 3,7 MeV.

5,294, Urng véi 1,88 va 5,75 MeV.

5,125, 4.4 MeV | 5,3.10% /s,

5 216, 2,2 MeV.

§.227. Ef2me® = 0,06 %, trong 40 m  1h khEi hwgng clia doton.

5928, E= O+ 2713 = 6,5 MeV.

3.228. E, = Fyx + Timc fimd Hric) = 16,75 169 17,5 va 17,7 Me¥,
trong 4o Eyy 1A ndng Irong Jign k&t cba doton trong mdt hat, nhin trung glan.

£ 730, g = (A/Npd) In n= 25 kbac , lrong 45 A 1a khdi lwong cla mil
pguayén tr gam, N i 56 Avegadro, p 12 khii heong riéng.

5,331, Jojf =& 20rtoo0d = 20, wrong do % 13 pdng 46 cba cdc phin k.

5718 Tw=

5,23k w=

G [1—gtor agnd|= 0,15, tong ddn 14 ndug 40 cha
a; F Oa _

che hat nhdn trong s&t.

5.733. a) Pe=(wikyin2 :byw = A Te/it n2=2.10"%

5.234. a) ¢ = nfoJ = 3.10° pém 1 b) Npux = JoN,Tin2 = 1,0.10%%
trong dé Mg 1a 5B hat nhin A7 trong la.

5.235. N={Jnofh)(1—e"™).

8236, J= Ae*JoNo (1~ e M= 6.10%em™? s™ % trong 4o A 13 hing s
phin r8, Mo 12 sb kgt nhia troog l4. .

& 937, N = Nok""i=1,3.10% trong dé& i 1a 5B ca cic thd bé.

5238, N = vPjE=0810"¢"" '

5.239, a) N/No=4.10%; 0) T'= tf{k~ 1) = 10s.

%340, Ung v4i0.05,0,4va % GeV.

5348, (D=ct In(nt=15m

8.242. 1, = fme/V T(T+ 2mc?) = 26 as.

5.343. JfJq =g /T ¥rer+ 2amen _ 9,23, trong 66 m 13 khdi lwong nght
chs tat mezon '

5,244, T, = (m,— m)*[2m; = 4,1 MeV ; E, = 25,3 MeV,

5.245. T= |(mg— mai— ms |i2mg = 19,5 MeV.

5.246. Ten = (My— me)?[2m, = 52,5 MeV.

5.247. m=m,+ T+ Ymi+ T(T+2m) = 1115 Me¥, hatA.

5.248. Eu= (mi— m)/2{m,+ 1) =22 MeV.

5.249. m= Vit mi—2 (my T Tg) (me T Tr) = 0,94 GeV, notroat.

5.250. T, = my|cosec (8/2)— 1] By = me/2sin (#/2). Kii § = 60°
Ty = Ey = My,

314

5.253. cost©/D) = 1 Y1 2m/T, tir 468 = 99°,

5,283, i = = H =2 i
_ 3;0 Mev-i!.} Eapiring Ami, 2,04 he¥ H b) Enguipng — <Mx 1+ m”’m,} =
_ Bisgée.vi:‘.) Trgeong = 5mp = 5,6 GeV | B) Figugng = P (4m, + mg)f2m, =

5,383, 230,90 GeV | b) 6,77 GeV.

£ 256 F¥=—2 ¥Y=-—1 hat B°

£.257. 1,7 va 3 dén bj cim.

£.258. 2.4 va 5 8€u bi ofim,

5,259, Do nang lwong (1) ; trong cdc qud irnh con lai khong duge bao

toan @ 5B barion (2), s& dién tickh {3), sB ta (4}, & lepton (5) vé (6} 13 clc sb dectran
V3 MOYOT.
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CAC PHY LUC

1. Che chag thie lwomg gife co bin

sin? g+ oosta=1
secl a—tpZ a=§

sin {od f) = sin a cos it cos asin f
cos (@t ) = cos ¢cosB Tsin usinp

esclg—ctgia=1 teatig
. + B = me—————
sin g.osc n= | g (ot B g aig B
08 5808 = | GpacigpTl
+ I e (1 e s s s,
lgucige=1 ctg {ut B) cigptetg a
T —
e . sin g + sin B = 2 sin azﬂ-mg—f&
* ¥iTaela +B n
thag’a sio a— sin f§ = 2cos II2[3 Sk &26
1 ut o
cos 0= <08 @+ ¢os B= 2 cos b cOos B
) §l+tgia 2 2
sin 2 d=2sin #cos @
' : . . aet+p . o8
cos 2= cos? u— sin’ a qusa—ccsl}——Zsm 5 sl —
ltga csin{ot @)
= t 1, P . o=
tg 2 T—tgla gutlgh ‘cos weos B
Cctgto- 1 sin{at §)
1 = ——m——— 1 -t =L e——————
clg2e Iciga etgatcty p =+ sin ¢ s B

sinm—— I—cosa
FI 2.
cs.u— l+cose
O = E Z

2 sin @ sin B = cos (g B)—cos (e +P)

2¢0s e cos B=rcosfa— By +oos(u+ )
2sin gcos P—=sin{e— P)+sim{a+p)

e — e ¢ g g
shoa= S th o= P

- e+ e
cha= 5 cth p= pe

— g9 ____I
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1, Bhng che sl

0,6862 3 6,6905

» 7 | 07153
5 | e |01l
e g’gé;? 4 | 67193 | 01234 g,%;;
s 00265 1| 47 . €6.7314 07353 | 0.7
el 00640 § 48 | 07431 6,470 | 07509
%g?ggls o.0a1d || 49 | 67547 | 0758 el
5 07698 | 0,77
< W oso | aee0 {076 s
s | |2 |0 |
0,128 g’i%{sé ‘ o, 7086 | 8021 ?{ié?gg
%’Eﬁi Syer || sa {ogoso | o124 a3
g 4 | onest gl 319 8192 e,szég 0.8258
2179\ a0 |} s 0 g0 | 0.83 0835
0.4962 | wone || 3 | a.g3a7 | 0.8418 0,240
9.2196 4 hiags i sa | 08480 1 0, ssua 0,854
0 e oz it (1.8572 | 0,860 |
2 o770 || 6o | 06s0 | 0,958 ; o7t |
02888 | o 26k 0.8746 l 0 8774 0,802
0282 1 0303 i 08820 | 0,8857 0 8utt \
020 1 o0t E p-2310 \ o896 0 8962
?) 333%? 0.3365 o088 | 0,9013 o8
s foom | s oo | 0208 | G
| oiane ?}'ggg 09205 | ©0,0228 0 g%?i
0,380 | oot 0,9272 0,9293 0,515
g’ﬁ% .4173 0.9336 | 0,935 57
427 ’ g7 | 0847 | &
§,427% U,ﬁéé 0,93 0 o g.g%
i | v 058 | 0%
04746 | 0,4797 09550 | & oo
0.4509 | 6.4950 | R 0‘9623
0,505 | 0.5106 | S| S
05200 | 0,5250 09717 0»9;25
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