VU THANH KHIET (Chii bién) - PHAM KHANH HOI

(Swu tAm va tuyén chon)

BE THI HOC SINH GO

o TRU GHQC-‘PH() THGNG |

NHA XUAT BAN GIAO‘DUC VIETNAM ~



Nhim giiip cdc ban hoc sinh gioi Vat i, cdc thdy, co gido Vat i, dac
biét 1a hoc siqh chuyén Vat 1i ¢6 tu liéu tham khdo .tfong qua trinh hoc'
 tap, on tap, chudn bi t6t cho cdc ki thi chon hoc sinh gidi & trudng, & cdc
 tinh, thanh phé, cdc ki thi chon hoc sinh gidi c4p qudc gia va ki thi chon
doi tuyén hoc sinh Viét Nam dy thi Olympic Vat li, ching toi suu tdm
- va bién soan.cu6n Pé thi hoc sinh giéi Vat li trung hoc phé thong.

Noi ‘dung éué’n sdch chia [am hai phan :
: ‘Phan mot De Thi

A.Dé thz chon hoc smh gzoz Qudc gia trung hoc pho thong
tir ndm 2011 dén nam 2016

B Dé thi.chon doji tuyen 0lympw Vat lz tu ndam 2011 dén
ndam 2015 ‘ '

Phén hai. Hudng ddn gidi

‘ 'CdC ban hoc sinh hay 8 géing ty glal dUO’C cédc de th1 nay, ya chi sir
dung Huong dan gzaz dé dsi chleu VO'l ket qua mmh da tim dU’O’C ‘

Chung t6i mong nhan du’orc cécy klen déng gop cho noi dung cuon séch
dé cuén sich ngay cang gitip ich cho vigc boi duorng doi ngii hoc smh
g101 Vat Ii 6 céc dla phuorng trong toan quéc.

~ ' CACTACGIA



\: DETHI CHON HOC SINH GIOI QUGC GIA TRUNG HOC pHé THONG (THPT)

'@De thi chon hoc sinh gioi quoc gia THPT nam 201 1 ngay thi thu nhat

Cho vat 1 la mot ban mong déu, dong chat, duoc udn theo dang long méng
thanh mQt phén tu hinh tru AB ciing, ngén, ¢6 truc A, ban kirih R ‘va dugc gan véi. -
diém O biing cic thanh ciing, méanh, nhe. Vat 1 c6 thé quay khong ma’sat quanh
‘mot truc ¢6 dinh (trung véi fruc A) di qua diém O. Trén hinh 1.1, OA va OB la cac
" thanh cling do dai R, OAB nim trong mait phéng vuong gbc véi truc A, chia khoi
tam G cla vat 1, C 1a giao diém ciia OG va 1ong méng.
1. Tim vi tri khoi tam G cliavat 1. |
2 Gitt cho vat 1 luoén c6 dmh réi dat né'lén vat 2
12’ mot hinh tru réng, mong, dong chat, clng
. .chiéu dai vé6i vat 1, ban kinh r (r <R), nam doc
theo dufing sinh clia vat 1. Kéo vat 2-léch ra
khoi vi tri can bang mot géc nho Py, réi tha nhe.
-a) Tim chu ki-dao dong nhd ctia vat 2. Biét ring
trong qud trinh dao dong, vat 2 luén lan khéng
truot trén vat I. o ;o ,
b) Biét p 1a he so ma sat nghl giita vat 1 va vﬁt 2. ,l

Tim gia tri 16n nhat cua goc B, dé trong qua
- {trmh dao dong diéu hoa vat 2 khong b1 truot
“trén vat 1. :

3 Thay vat 2 bang mot vat nho 3. Vat 3 nam
trong. mat phdng OAB. Kéo cho vat 1 vavat3 .

lech khoi vi tri can bang sao cho G va vat 3 nim ve hai phld mait phang thang
dung chita A, véi céc goc-léch déu 12 ag nhu hinh 1.2, roi tha nhe. Bo qua ma sat. |
Tim khoang thO'l gian nho nhat de vat3 dl t6i C. '

Hinh I. 2

éW Mot hinh tru chua chat khi don nguyen tir, chiéu dai L, dlen tich day S,

gv@/_s,'

chuyén dong doc theo phuong song song véi truc cta binh. Khoi luong khi trong .

5.
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binh lam. O thoi di€ém binh dang chuyén dong véi gia toc ag (ap > 0), ngudi ta bat

N S i "-,‘ N .y A' n L ey .4 ,oi RS <
dz‘lu lam cho gia toc cta binh giam that cham t&i gia tri % Coi khi trong-binh la

11 tuong Gia thi€t' 6 mdi thdi diém, c4c phan tir khi c6 gia toc nhu nhdu va nhiét do e

dong déu tr. ong toan kh01 khi. B6 qua tac dung clia trong lue.

HagL
R

1. Cho ring nhiét d(‘) clia khi luon 1a T khong 'd(")'i v

khéi luong mol cua chat kh1 R 1a hdng 6 khi. Hay tinh :.
a) Ap suat do khi tic dung lén mdi ddy binh khi gia t6c chia binh 13 a.
- b) Cong do kh6i khi thuc hién trong qua trinh gidm gia téc trén.

2. Gia thiét binh ‘hoan toan cédch nhiét va nhiét do khi thay déi rat nho trong qua
- trinh giam gia t6c. Bi€t nhiét do ban ddu clia khéi khi-1a T. Tim do bién thién
nhiét do ctia khai khi trong qua trinh trén. ;

Mot tu dién hinh try dai L, ban kinh cdc bé'm tu.tub"rig‘ '

ting la r vd R. Khong gian giita hai ban tu dugc lap day'
bdi hai I6p dién moi cing, cung chiéu day, ¢6 hang s

dién moi tuong ting 1a €, va &, (Hinh 1.3). Lép dién moi

g c6 thé kéo dugc ra khoi tu dién. Tu dién dugc noi v6i ~ '
hai cyc cua nguon dién c6 hiéu dién thé U khong d6i. Hinh 1.3

O thoi diém t = O 16p dién moi £, bat ddu dugc kéo ra khdi tu dién véi toc do
khong d6i v. Gia thiét dién trudng chi tap trung trong khong gxan giita hai ban tu, '
. L '
bd qua moi ma sét. Xet trong khoéng 0 <t <= hay :
v
. Viét biéu thic dién dung clia tu theo th(‘)i gian t A .

2. Tinh lyc dién tic dung lén 16p dién moi g, & thoi diém t.

3. Xac dinh cudng do va chiéu dong dién qua ngudn.

7. Cho mot thau kinh hoi tu 16m - 16i, bang thuy
tmh chiét sudtn = | 5 nhu hinh 1.4, Mat 16m c6 ban’

‘ kinh Ry =55cm va co dinh tai O,. Mat 16i c6 bén
kinh R, va dinh tai 02 Khoang cich O 10, =0,5 cm.
Mot diém sdng S duoc dat tai ding tam cha mat

16m va chi€éu mot chim tia c6 goc m& rong vao mit
thau kinh. ‘ - Hinh 14

\
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1., Xét chum sdng hinh nén xua't‘ph‘a-t tir S chiéu vao thau kinh vé6i géc gitta
dudng sinh va tryc hinh nén 1a o = 15°. Véi gié tri R, = 3 cm, hdy xéc dinh
vi trf diém dau va diém cudi clia dai cic glao diém cta cac phuong tia sang lo
*  rakhoi thdu kinh va truc chmh ‘
2. Tim gla tri R, sao cho chum tia 16 ra kh01 thau kinh 1a mot chum tia dong
quy, rong.

Trong nguyen tir hidrd ldc ddu cé électron chuyén dong tron véi ban kinh quy

daor=2,12. 10" m quanh hat nhan duéi tic dung cta luc Cu- long Ta chi st dung
~cdc dinh luat vat li c6 dién dé nghlen cttu chuyén dong clia électron trong nguyén tir.
Theo do6, khi électron chuyén dong véi gia téc a thi nguyeén tir s& biic xa dién tir véi

2
~ cong sudt P = 2ki a’ (trong d6 c = 3.10° m/s;e=1,6. 107" ¢ ;k=09. 10° Nmz/Cz.).

- Coi gia téc toan phdn a cha électron la gia t6c huéng tam. Hay tinh thoi gian éa‘in |
thi€t dé ban kinh quy dao giam dén r, = 0,53. 107" m va uéc tmh trong th01 glan -
do electl on chuyén dong trén quy dao dugc bao nhiéu vong.

@ Dé thi chon hoc sinh gidi quoc gia THPT nam 201 1, ngay thi tha ha|

Mot con lic vat If ¢6 khoi lugng M, khoi tam tan G va 6 thé quay quanh truc
nam ngang di qua, diém O nim trén con lic. Momen qudn tinh cua con lac doi véi
truc quay- 1a L. Biét khoang cach OG =d. Con lac dugc tha tur v1 tri ¢6 OG- hop v6i -

phuong thang ding mot géc ao = 60 (G phia du6i 0). Bo qua ma sat & truc quay
va luc can moi truorng

I. Tinh do l6n phan luc cla truc quay '1én con lac kh1 OG hdp von phucmg thang
dung mot goc a. :
2. Tinh gia tOc toan phan I6n nhat cua khoi tam con Iac trong qua trinh dao dong.
Khi con lic dang O vi tri can bang thi chiu tic
dung mot xung lu’o’ng X cha luc Ftrong thoi glan ,
18t ngan At theo phuong di qua diém A trén truc
" 0G (lyc Fhop véi OG géc B (xem hinh 2.1)).
a) Xac dinh xung lugng cta lyc do truc quay tic
- dung 'lén con lac trong thoi gian tac dung At

b) Xic dinh g6c B va vi tri diém A dé xung luo‘ng SR '
ctia luc tic ‘dung len truc quay bang 0. R ¢ Hinh2l



%ﬁ Cho mach dién nhu hinh 2.2. Cuon day cédotuchal,tu dlen c6 dién dung C,
dién trdy c6 gid tri R. Biét dien 4p glua M va N 1a Uyn = Uocos ot, v6i ® c6 thé .
thay déi dugc nhung UO khong déi. A 12 ampe k€ nhiét, cdc phan tu trong mach‘ '
duoc coi 1a 1i tuong.

" 1. Tim gid tri © dé thanh phin xoayf' chiéu clia dong
dién qua ampe k€ c6 bién do khong phu thudc
vao dién tr¢ R. Xdc dinh s6 chi clia ampe k€
trong truong hop nay

2. Tim gid tri w dé s6 chi clia ampke k€ 12 nho nhat.

Hinh 2.2

Biét rang £> R2.
‘ C.'

g&@f i

w )
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Cho mot quang ‘hé gém hai thau kinh mong L, va L2 giong nhau c6 clng

- tiéu cu f dat dong truc. Trén hinh 2.3, O, va O, 12 quang tam cua hai thdu kinh,

F2 1a tieu dlem anh cla thau kinh L, Mot diém sdng S dat ta1 tiéu diém cia
thdu kinh L. '

1. Tim khoang cich gita hai thu L, L,
kinh sao cho khi mot ban mit song

~ song dong chat, chiét sudt n, dat , ‘

s S 1o, 0, Py
vung gitta S va O, hodc gitta O, va : o .

'F, theo phuong vuong goc véi ‘

quang truc thi 4nh clla S qua hé - Hinh23

déu & cling mot vij tri. -
2. Dat trong khoang gitta h¢ hai thau g

kinh L, va L, mot bin mat song - Ly R L

song vuong goc véi quang truc dé ‘ | | \\I T

tao thanh mot quang hé méi (Hinh & —15 —t

2.4). Bdn mat song song nay c6 bé o i ot [‘

day h, chiét sudt n thay déi theo | I_y

quy ludt n = ny + ky (ng va k la e
hang s6, k > 0), vdi truc Oy vuong K Hink 2.4 _
géc v6i quang truc va cédt quang ' '

- truc ctia hé thau kinh. Bé qua’su thay déi chxet suat doc theo duong tluyen cua
tia sdng trong ban mat song song.

' \



a) Xac dinh vi trf anh S qua quang hé.
b) Tir vi tri dong tryc, quay thau kinh L, mot géc ¢ nho, sao cho truc chinh

ctia L, vin ndm trong mat phang chua Oy va O, (Hinh 2.4). Xdc-dinh vi tri
méi cta anh.

Xur li 56 liéu
. Mot hén hop gém hai khi acgon (Ar) va hidro (Hn,) cod kh01 luong 8,5 gam,

dugc chia trong thé tich V= 10 dm® & ap sudlt py = 10° N/m”. Khi nén doan
nhiét khoi khi trén ta dugc céc cap gid tri thé tlch V va ép sudt p tuong ungv
theo bang s6 liéu sau :

V (dm®) | 900. | 820 | 740 670 | 610

p(10°N/m*) 1,17 1,35 1,57 1.83 2,11

_Biét nguyén ti lugng chia acgon 1a 40 g/mol va hidro 1a 1 g/mol. Gi thigt
trohg qué trinh nén doan nhiét, khi khong bi phan li, Hﬁy xdc dinh khoi lugng,
khi Ar va H, trong hén hop. | '
‘Khdo sdt ddc tinh ciia pin quang dién

© Pin quang dién c6 cau tao gém 16p chuyén
ti€p p — n va hai dién cuc (Hinh'2.5). Mot
trong hai dién cuc1am béng chat c6 tinh dan ' -
dién t6t va 4nh sdng c6 thé xuyén qua. Khi :
chiéu séng thich hgp vao 16p chuyén tiép
p- n s& xuét hién hiéu dién thé mot chiéu &
' hai dien cyc clia pin. L

" Pién cuc trong sudt

\S\B l

Hihh 2.5

-Khéo. sdt pin quang dlen nhu ld -mot linh kién dlen tu. Neu glua hai dlen cuc
A va B clia pin ¢6 hiéu dlen the Upp thi dong’ dlen qua pin c6 dang’

| IAB = Id(emUAB —l)+I,, véi I, dac trung, “cho' thanh phcm dong dién smh ra |

do su chi€u sdng vao lop chuyen tiép (I = 0 khi khong chiéu sang) avaly

1a c4c he s6 dac trung cho pin I4>0, o >0). Gia thiét o va I luén khong déi.
Khi pin. duoc chiéu sang 6n dmh thi. I, khong déi va ‘uong tlucmg hop chiéu
sdng manh |Ig‘ > 1.



Yéu cau : ‘

2.1. Véi pin quang dlen khi dugc chi€u sang thich hop va 6n dinh :
a) Tinh dién dp ho mach U, cua pin theo.I,, I va o .
b) Mac truc ti€p pin vdi mot bién trd. Cong sudt tiéu thu trén bién trd dat gla trl v»
cuc dai .77, 'khi bién tr¢ c6 dién tr6 R ) vVa dien ¢ dp gifta hai dau bién trd la Uy

— Viét phuorng trinh xac dinh U, theo I Id va o. |

— Xac dinh - theo R Id va o.

g’

' 2 2. Cho céc dung cu sau :

— 01 pin quang dién ;
— 01 ampe k&€ va 01 von ke mot chleu déu c6 nhxeu thang do, Ol bién trd ;
- 01 nguon dxen mot chleu 6n dinh; '

-0l nguon sdng cé thé thay ddi duoc crong do sang tlong khoang gia
tri long ;

- Gia do, dﬂy n6i, khod K va thiét bj che chén can thiét.

a) VE 50 dé thi nghlem dé khdo sat dudng dgc trung von - ampe cuia pin. V& phch |
dang duong do thi dic tr ung von - ampe cla pm khi pin dugc chi€u sidng 6n

dlnh va chi ra gid tri dong I,, dién dp Ug trén do thl.

b) Trinh. bay phuong an thl nghxem dé x4c dinh cdc dai luong dic tr ung I va

. o cha pin.

(3) D& thi chon hoc sinh giéi quéc gia THPT nam 2012, ngay thi thur nhat

Trén mot mat phang nghiéng géc o so v6i mat nim ngang, ngudi ta dat mot

Chiéc ném c6 goéc ném la B, khéi lugng m; va mot qua clu diac déng chat, khéi
~lugng m,, ban kinh R (Hinh 3.1). Tha cho hé chuyén dong va chi khao st cac qua
trinh khi ném con trugt trén mat phang nghiéng. m,

 Bi&t giatécroitydolag. "

L

10

Xét o = B, m;>m,. Xdc dinh gia t6c -
tuwong doi clia qua ¢cdu so voi ném khi qua
‘cdu con chuyén dong trén ném trong cic
' truong hop :

a) Bo qua moi ma sdt.

. Hinh 3.1



b) Qua cau lan khong trugt trén ném- va ném truot Xkhong ma sdt trén mat’
phang nghiéng. B qua ma sét lan. ‘ .

2. Xét B =2a = 60°, m; = m,. Trong qud tfinh chuyén dong cla qua cdu va
ném, qua cau lan khong truot trén ném va ném trugt khong ma sat trén mat
phing nghiéng. Xac dinh gia toc clia ném khi qua cdu con lan trén ném.

3. Sau khi-qué ciu roi ném, qua cau dugc giit lai con ném truot vao viing c6 hé sd
‘ ma st | = ks, v6i s 1a quing dudng ném truot duoc ké tir khi ném-bat dau lot
hoan toan vao trong viing dé, k 12 mot hing s& duong. Sau khi di dugc quﬁng
dudng s bang s, thi nem dimg lai. Tinh thoi gian © dé ném di dugc quing
dudng s : ‘ |

, Mot mol khi Ii tudng’ ludng
nguyén t thuc hién chu trinh
ABCDA trén gian d6 p — V gom cic
qud trinh doan nhiét AB, dang nhiét
BC, déng nhiét DA va qud trinh CD.
c6 &p sudit ti 1¢ thuan véi thé tich
(Hinh 3.2). Biét nhiét do tuyét doi
trong qud trinh, DA géip doi nhiét do

- tuyé€t doi trong qué trinh BC. Cho
pc=4.10° N/m2 =Va= 5 dm’.

1. Xac dinh cdc thong sO trang thai o :Hiin‘/z3.2>

PA, Ps- Ve Vb, Pp- o
2. G01 E ld gmo dlem cua ducmg AB va CD Tmh cong cua chu tr mh EBCE

Gla Sl tr ong’ khong gian c6 mot tor truong, cb tinh d6i xung tlu Vi truc doi |
xung la A. Cam lng tu tai mot diém cdch truc A mot khodng'r c6 perOng gan, nhu '

song s‘ong vGi truc A va co dQ I6n 12 B(r) = f‘;— (n :23 va Ala mQtJ"hang'st dq’ong).
',‘MQi hat ¢6 khi Tuong m, dién tich q (q > 0) chuyén dong trén mot mat'phé{iﬁlg_’
/ vuéng géc véi truc A. Bd qua tic dun’0 ctia cdc luc khace 50 V6i luc tur. 'LflC dau hat
. chuyen dong tron déu trén quy dao co ban kmh R vOi tam O nam trén tryc A.

1. Xac dinh toc do dai va téc do goc clia hat 4 ' A A

2. Khi dang chuyen dong tron deu trén quy dao ban kmh R nodi trén, hat b1 mot

-ngoai lyc tac dung trong thoi gian ngan lam; h']t dich chuyén mot dogm nho xg-

11



theo phuong ban kinh (x, <« R). Biét ring sau d6 hat dao dong tuan hoan theo ‘,
phuong ban kinh di qua hat. ’l‘xm chu ki cta dao dong nay.

Gia thiét ban ddu hat & diém M cdch truc A mot khoang Ry va c6 van toc
hudng theo phuong ban kinh ra xa truc. Biét ring trong qud trinh chuyen dong,

khodng cich cuc dai tir hat tO’I truc A 1aRy. Tinh van toc ban ddu cuia hat.

Mot ngudn sang dlem ndm trong chat 1déng va A cdch mat chat long mot khoang'H. :
Mot ngudi dat mat trong khong khl phxa trén mat chét long de quan sét anh cua

nguon sdng.

1

. Gia thlet chat long 1a dong chat va 6 chiét suat n = 1,5. Tmh khoang cach tr.

anh ctia nguon sarig dén mat chat 16ng trong céc trudng horp sau :
a) Mt nhin ngu6n séng theo phuong vuéng géc v4i mat chat 1ong.

b) Mat nhin nguén sdng theo phuong hop véi mat chat ldng mot géc a = 60°.

- Gia thiét chiét sut ctia chat 1ong chi thay déi theo phuong vuong goc véi mszt

chét l6ng theo quy luat n= 4,2+%, véi y 1a khoé'mg cach tir diém dang xét

dén mat chat 16ng. Biét tia sdng truyén tir nguén sdng 16 ra khéi mat chat long

- di t6i mit theo phuong hgp v6i mat chat 16ng mot géc o = 60°. Hoi tia nay 16

ra & diém cdch nguén sdng mot khodng bao nhiéu theo phuong nam ngang ?

Trén mot xe 6 t6 cdch ngudi quan sdt khoang cdch la s, nguoi ta dat mot

ngudn phat am véi tan s6 khong déi fy =600 Hz. Cho xe chay nhanh dan déu véi

giatéca=3 m/s* er(mg lai gan ngudi quan sat. O vi tri nguoi quan st nguoi ta
dat mot may thu am. T4n s6 thu am duoc theo thdi gian t ké tir thdi diém xe bt

0

12,

~dau chuyén dong (chon 1am maéc thai gian ting véi t = 0) dugc cho trong bang sau :

t(s) 3 6 9 12 15
f (Hz) 608 | 626 645 | 666 690

7

‘Gia thiét trong thoi gian truyén am tr xe dén ngudi quan sét, van téc clia xe

thay doi khong déng ké. Can clt vao bcmg s6 lleu thu duogc & trén hdy xéac dinh
van toc tr uyen amv,.

Khong bo qua su thay d6i van t6c cua xe trong thoi gian truyén am ) i xe den
ngudi quan sit, can ci vao bang sd liéu thu dugc & trén hay xdc dinh van toc
truyén 4m v, va khoéng cach S ban dau.



(@) pé thi chon hoc sinh gioi quéc gia THPT nam‘2'01 2, ngay thi thirhai

filh

“Cho mot vanh tru mong déu, dong chat, ban kinh R va c6 khéi 1u0'ng M.

Trong [ong vanh tru cé gén c6 dinh & A mot qua cdu nhd (ban kinh rat nho so véi -
R), kh6i luong m. Biét A nim trong mat phang ma mat phéng nay vuong goc véi
- tryc va di qua khéi tam C cha vanh try. Ngudi ta dat vanh tru trén mat phing ndm
ngang. Biét gia toc roi tu do lag.

L.

- dung mot xung luc trong thoi gian rat ngan lén .

Gia thiet khong c6 ma sét gilta vanh tru va mat’
‘phdng. Pdy vanh tru sao cho AC nghiéng mot
géc oy (o, < 90% so v6i phuong thang ding roi
~budng ra cho hé chuyén dong véi van toc ban dau
bing 0 (Hinh 4.1).

a) Tinh dong nang cuc dai cia hé.. -

b) Viét phuong trinh quy dao ctia A trong hé quy

chiéu gin v6i mat dat. . Hinhd4.l

- ©) Xdc dinh t6c do géc ciia bén kinh AC khi AC

lech géc a (o < ayy) so v6i phuong thang ding:

Gia thiét c6 ma sat giita vanh v mat ndm ngang.
“Khi vanh dang ding yén trén mat nim ngang, tic.

vanh sao cho truc clia vanh c6 van‘téc v, theo
‘phuong ngang (Hmh 4.2). Biét rang sau do vanh

~lan khong truot. Bo qua ma sat lan. Gm B la goc
‘hop bsi AC va phuong thang ding. Tmh van toc

" Hinh42

,‘ khéi tam C ctia vanh theo B'va tim dleu klen vé vy dé trong qua trinh chuyenj
dong vanh khong bi nhay léri. '

&ﬁgg Mot qua ciu c6 the tich-V khong déi dat trong khong khi gan sdt mat dét, noi

o dp sudt py, nhiét do TO Coi gla toc trong. truofng lag khong d01 va khong khi 12
kh1 Ii tuong.

I

‘ Cho khoi luong mol cla khong kh1 la [T ’
a) Tinh luc day Ac -si-mét ciia khong kh{ tac dung len qua cau.

b) Khi dua qua cau Ién cao, tim quy luat bién déi clia luc d'ly ndi trén theo do

cao z so v6i mat dat néu nhnet do kh1 quyen gdocaozlaT= TO az,véiala
“mot hiing s6 du’cmg o | '
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Nguén dién c6 sudt dién dong ¢, dién tr§
trong khong dang ké, cuon day cé dien trd . 4
R,, do tu cam L. Cho R] = R, = R. Goi gid A L—+—= ¢ B

: Glu qua cau & mot vi tri ¢6 dinh. Néu do 4m ciia khong khl tang thém 10%, ap

suat va nhiét do cta khong khi 4m trong viing dat quéa cdu khong déi thi luc
ddy Ac-si-mét tic dung lén qua ciu tang hd}’_/ giam mot lugng bing bao nhiéu ?
Biét khéi luong riéng clia hoi nuéc bio hoa & nhiét do da cho la A, khoi luong
mol ctia khong khi kho 2 Mk = 29 g/mol va ctia hoi nuée l1a L;,m- = 18 g/mol.

Cho mach dién c6 so do nhu hinh 4.3.

L, R, R,

vtl‘l clia cdc bién tro 1a R ‘ S
¥ . %
I. Dong khod K. Tinh cudng do dong dlen - |
qua cudn day va qua R, ¢ thoi diém ‘ Hinh4.3

ngay sau khi K dong va khi clong dién chay qua cdc phan tir trong mach da
6n dmh

~ Thay déi R r6i sau d6 déng K, khi cdc dong dién chay qua céc doan mach co

cudng do 6n dinh thi ngat khod K.
a) Chon thoi diém t = 0 lic ngit K. Tim biéu thuc cuong do dong dién chdy

~ qua cudn day theo thoi gian t.

b) Tim gi4 tri cia R sao cho téng cfién lugng chay qua R, sau khi ngdt K ¢6
gid tri cuc dai. Apdung s6 ¥ =6V ;R=2Q;L=0,64 H.

s

Trong loai mdy anh cé vat kinh c6 dinh, khoang cdch tir vat.kinh dén man

ghi anh 1a khong thay doi duge va 16n hon tiéu cy ciia thau kinh. Anh trén man
ghi anh dugc coi 14 rd nét néu dnh ctia mot diém 12 mot hinh tron c6 dudng kinh”
nhd hon hoac bang 8. Goi dudng kinh duong ria ctia vat kinh 1a D va tiéu cu cla
“nélaf.

1.

14

Biét mdy 'Chup duge vat ce_’lch vat kinh mot khodng tir x t6i vo eling. Tinh x.
theo D, f, .
Xét mot mdy anh s6 thuoc loai trén c6 "do phan giai" 10,1 Megapixels, vat

, L. - . ) ., ...D 1 PN . ‘ R -
kinh ¢6 tiéu cu 6,1 mm va c6 khau do ti doi T =2_§' Mady anh nay cho anh 16

-nét cta nhiing vat ndm cdch mdy tr x, (m) dén v6 cuc. Mot mdy anh thit hai

cung loai c¢6 "do phan giai" 5,1 Megapixels, vat kinh c6 tiéu cu 5,0 mm va c6



cing khu do ti d6i 1 :

cach mdy tir x, (m) dén vo cuc.

28. M4y 4nh nay cho anh.ro net cua nhiing vat nim

Cho biét man ghi dnh clia hai mdy trén c6-ciing leh thuSc. Man ghi anh la tam
phéng nhé cé chia rat nhiéu phan tir nhay sang duoc phan bo déu trén bé mat.

M&éi phén tir nhay sang goi 12 mot pixel (diém cmh) 1 Megdplxels = 10° plxel

"D0¢ phan giai" 1a s6 plxel trén man ghi anh Tinh x, theo x,.

Mot céch g,:?m dﬁng ngudi ta coi mat dat 1a - mot mat dan-dién t6t. O gin bé

mat Trdi Dat c6 mot dién tr uorng huéng xudng mat dat theo phuong vudéng géc véi
" mat dat.

Pé do cudng do dién trudng E, gdn bé mat Trdi Dat,
nguoi ta sir dung co cdu khi bao gébm hai tdm kim
" loai phang dugc cét thanh dang cdnh quat giong hét
nhau (H. 4.4). Mbi cdnh c6 dién tich chiém 1/8 ving

dién tich tao bdi hai dudng tron déng tam ban kinh -

‘R, va R, (H. 4.5). Hai tdm dugc dat déng truc, tdm
trén c6 thé quay khi quay truc, tim dudi duoc giit
diing yén doc lap v6i truc quay clia tdm trén va cich

dién so v6i tdm trén. Trong thuc t€ khoang cach gitia

hai tdm kim loai 1a nho.

Cho cdc dung cu-sau :

Co cdu co khi gobm hdl tam kim loai trén vdi

R, =8cm vaRz.f-Zcm,

01 'mo6 to dien mot chiéu, c6 tc”)'c':»dé quay -

3000 vong/phiit khi dugc cap dién ap 9 V;

b‘ 01 ngudn dién mot chiéu 9 v,

Mot hop kin gém tu dlen cO6 dién dung

C = 0,01 uF va hop dién tro c6 thé dat gid tri

 tir 200 kQ dén 30 MQ dugc mac song song
" nhuhinh 4.6 ;

01 dao dong ki dien tir ;

Day n6i, hé théng gid dd, gid treo, thi€t bj che
chan, ngit dién cén thiét.-

Hinh 4.4

Hinh 4.5.
T e T |
| || L3
T
I 3 1
S A
' R 4

. Hinh 4.6
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Yéu ciu : _
1. Khi dat co cdu co khi ¢ trén bé mat Trai D4t nhu hinh 4.4, tdm trén noi dat va
dugc quay véi toc do goc w. 'Viét.biéu thitc mo ta su thay déi dién tich & bé

mat tdm dudi theo © va thi gian t (chon mdc thoi gian t =0 12 thoi diém tdm
“trén che hoan toan tdm ducn) ‘Hay dua ra biéu thuc xac dmh do 16n dién tich
16n nhat xuat hlen trén tdm dUO'l

2. VE& so do thi nghlem va néu cédc budc tién hanh de xéc dmh do 16n dién tlch
I6n nhat xudt hién trén tdm dudi, tir d6 suy ra cuong do dién tru‘o’ng gan bé mat
Tréi Dat.

: @ Pé thi chon hoc sinh gioi quoc gia THPT nam 2013, ngay thi thor nhat

ban kinh r, lic dau duogc gilt ding yén va
khong quay; tam qua cdu & do cao nio dé so
v6i mat san nam ngang. Trén san c6 mot vat
hinh ném, khéi lugng M, mat ném nghiéng goc
a $0 v6i phuong nidm ngang (H. 5.1). Thé cho
qua cau roi tu do xudng ném. Biét rang ngay
truée khi va cham vio mat ném, tam qua céu

Mot qua cau dac déng chat, khoi lugng m, : ‘ l
' ' g

R ErETrETETETTTETETETETERERES

Hinh 5.1

cb van toc Vo- C01 qua cau va ném la.cdc vat ran tuyét d01 Bo qua tac dong cua .
_ trong luc trong khoang thoi gian va cham. '

1. Sau va cham, ném chi dich chuyén tmh tién trén mat san.'B6 qua ma st. C01
va cham 1a hoan toan dan hoi.

a) Tim toc do dich chuyen clia ném ngdy sau va cham.
'b) V6i a baing bao nhiéu th1 dong nang thu dugc ctia ném ngay sau va cham 1a
I6n nhat ? Tim biéu thitc dong nang 16n nhat do. o
c) X4c dinh xung luong clia luc ma mat san tdc dung lén ném trong qua trmh
va cham. ‘ , ‘
2. Ném dugc giit c6 dinh. Hé s6 ma sdt gifta ném va qud cau la p. Tinh dong nang
va gbc gilta phuong chuyén dong clia qua cau va mat ném ngay sau va cham.

Mot mol khi 1f tudng don nguyén tir thuc hién chu~trinh'ABCDBEA duoc biéu . .
dién trén gidn d6 p — V (H. 5.2). CD va BE Ia cic qud trinh ding tich, DB va EA 12
cdc qud trinh dang dp. Cdc qud trinh AB va BC c6 4p sudt p va thé tich V lién he
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* v6i nhau theo cong thiic : p = oav?, trong do o P4
“1a mot hing s6 duong. Thé tich khi & trang thai
A la V,, o] trang. thai B lav,vag trang tha1 Cla

_V; sa0 “cho v, =f—(V1+V2) Blet rang t1 s0

gilia nhiét do tuyét dsi 16n nhdt va nhiét -do | A 1B .
tuyét d6i nhd nhit clha khi trong chu trinh O VLY, Vy Vo
ABCDBEA lan. SR o - Hmh5 2 ‘ 8

1.4 Tinh c,ong thuc hlen trong chu trinh ABEA theo Vi, nva a. .
2. 'I“lm hxeu sudt cua chu trmh ABCDBEA theo 1 n Ap dung bang son=3.

] -Mot ong day da1 gom cac vong day phang

dugc quan sat nhau, don 16p, s6 vong'day 1a N,

~dién tich gi6i han boi méi vong day 1a S. Chiéu -
dai 6ng day 1a /, dién trd suft clia cha't lam day

glr*quan 1a p. Ban dau ong day chu’a co 161, .

1. Mic éng day v6i mot nguon dlen khong

d6i c6 sudt dién dong &, dién tré trong cla
nguon khong - dang ké. Ban dau khoa K .
ngét (H. 5.3). o} thm dlem t=0, ngum ta-.
,‘ déng khod K, cuong do dong d;@n i trong
'mach tang theo thdi gian c6 dang do, thi’
- nhu hinh 54. Sau thdi: gian ndo dé dong
- dlen coi nhu dat gid tri on dmh

"‘ :a) Xac dmh tri s§ dlen thh S va cho biét y

Hmh 5. 4

¥ nghla cua tn so dlen tlch S,, 82 tren h1nh 5 4.

- b) Xéc dlnh do lon clia'cam tng i trong long ong day theo cac thong so cua
-~ Ong day va Sy kh1 dong dlen trong mach da dat gla tri 6n dmh

2 .‘Ong day c6 16i sét tu va dlen tré ong day R = 50. Nguon dién khong don c6 -
¢=6 Vva dien th trong khong dang ké. Liic dau khoa K ngat chon moc thm
" , glan = O la thox dlem dong khod K. Nho v1ec keo ra va ddy.vao 16i sat do tu
| \cam cua ong day thay d6i theo’ quy luat: L = Lo(l + asmcot) vo’1 LO = O 2 H
o= Q,Ol (o 5 rad/s. Vlet bleu terc cuo’ng do dong dlen trong mach khi do

ADTHSGVATLY... S e T



B Cho mot chiéc ném quang hoc lam‘ UL AR -
béng chat trong sudt, dong tinh va co"; o L
' tiét dién thing 1 tam gidc vuong KPQ
(H. 5.5). Hai mat phing KP va QP hgp -
'v6i nhau mét géc B rat nhd. Biét chiét
sudt clia ném d6i vé6i anh Sang don séc
cobuorcsongx O6nm lan= NE

1. Biic xa don sdc A trén dLroc phat
ra tir nguén séng diém S dat céch SRR ‘
mat phing PK clia ném mot khoang -H. Xet chum sang hep di tr nguén S tou =
mat phang nghleng clia ném tai vi’ tri D véi- goc t6i oo = 60°, bé day.clia ném
‘tai D 13'e. Chim sang sau khi qua ném (Gi vuong goc v6i man M ‘tai diém 0. -

~ Biét O ciing cdch mit phing PK cua ném mOt doan la H 'I“lm be day e nho' :
- nhat dé tai diém O ta thu duoo van sang, R e R

H 111/1 5. 5

2. Chiéu chim anh sang don sic buoc song k tren vao mat nem QP theo phuofng:‘ .

- gan nhu vuong goc v6i QP. Quan sét he van giao thoa trén mat ném ngu’ou ta
thay khoang cach glu’a hai van sang lién tlep lai=0, lO mm Xac: dmh goc

nghiéng 3 cua nem ']‘ -

3 Xac dmh hang sO dién moi ¢ va dién truorng danh thung E cua lorp chat dlen .

- moi trong long tu dlen s ‘ Co S B

Cho céac dung cu sau
Tt Hop dién tr6 méu c6 dai gid tri nguyen tu 1 Q dén. 10 MQ;
- 01 nguon dlen xoay chiéu f = 50 Hz U 220V ;
- 01 ampe k& xoay chiéu ;

~ 0l tu dlen gbm hai. ban tu bang k1m loai co dlen t1ch S va khoang céch gura
hai ban tu 12 d, khong gian giita hai ban tu duoc 1ap day bon lorp chit dién moi

dong tinh cén xac dlnh hang so dlen moi ¢ va dién trudng danh thung Et R
- — Céc day ndi va ngdt dién cdn thigt. )

Yeu ciu.:

1. Trinh bay cach bo tri thi nghlem va xay du’ng cac cong terc can thlet "* L

2. Néu céc budc tién hanh th1 nghlem bang biéu can thlet va cach Xac d1nh € :
vaE ; - R

;‘\A" o~

g , o ' _ - 2B.DTHSG VAT LY.



. De th| chon hoc smh glOl quoc gia THPT nam 201 3, ngay thl thur ha|

W 5 Mot thanh kim loai AB cu’ng, manh dugc udn sao cho trung véi do thi ham so ‘

y=ax", véin nguyen duong ; a la hang 56 (a>0); 0 <x < Xy VOI Xy 12 hoanh do

©dau B cha thanh (H. 6.1). Mot hat nhé khoi luo’ng M duoc 16ng vao thanh, hat c6 '
thé chuyén dong tGi m01 diém trén thanh Diau A cua thanh duoc chan dé hat
- khong roi ra khoi thanh. Thanh dugc quay déu véi toc do géc @ khong ddi quanh

'truc Oy thang dung Cho gia t6c trong tlucmg g=10 m/s :

[.- Tim toa do X, cbahat dé hat can bang tai do - ya
~ trong hai trudng hop: '

a) BO qua ma sat gitta hat va thanh'kim loax
Blen luan cac két qua thu duorc theo n.

by Xét trudng hop riéng : n=2;a=5m ‘,:;
X = =0,60 m; ® = 8 rad/s, gura hat va thanh.
. k1m loai co. ma sat v6i he s6 ma satlay = 0, 05.

le

Ry

2. : Xétn = 2 v @ < 2ag. Bb qua ma sat. Tu vi
i hat can bang, ngucn ta cung cép cho hat. - L

van téc ban dau vy (trong he quy chiéu gén V6i thanh) theo phuomg tlep tuyen‘ B

Hinh 6.1

o 'IVO‘I thanh Xac dinh gla tn vo lcm nhat de hat. khqng vang ra kh01 thanh

| %? RS e

. 1 Mot mol kh1 thu’c dcm nguyen tr c6. céc thong s trang tha1 hen he vél nhau‘
L !" theo cong: thic: p(V b).= RT,:v6i b la hang sO phu. thuoc vao ban chat Khi. -
) Xdc dmh hiéu céc nhTet dung mol dang ap Cyva dang tlch Cy. o
2 Xet mot mol kh1 thuo dcm nguyen tr c6 leh terorc nguyen tir khong dang ke‘

o »nhung gifta cic nguyen tir ¢6 luc tuong tac. O nhlet do T, thé tich chia mol khi »
trén laVv. Cho rang thé nang tuong tac gifta cac: nguyen tir khi ti le v6i mat do

o \II khi ; ET = —0p, v01 aly hang s6 ; p’la mat do 0 hat. Xac dmh hleu cac nhlet '

' ‘dung mol dang ap C va dang tlch Cy cua kh1 tren o} nhlet do T

Mot khung day kll’l’l 10a1 cung, hinh- vuong va-co dlen tré khong ding ke
- 'duge- dat trén mat ban nam ngang khong co ma sit. Khung c6 khoi lwong m,
- chiéu dai moi canh. 12 a va c6 do tu.cam la L. Khung day va ban du’o‘c dat trong N

‘khong glan c6 mot tur trumg khong déu, duomg Sch tir thang dung, co cam ung tr
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thay d01 theo quy luat B = By(1 + kx), v6i By vak o 1 i TR

12 cdc hing s6 du’cmg da biet (H. 6.2). Lic dau " | AR 7Y "
khung day nam yén va trong khung khong c6 do.ng' /‘_ i DR o 0 S
~dién. O thoi diém t = 0 ngudi ta truyén cho khung . - E S
van téc ban diu vo doc. theo truc Ox. Gla thigt 5 — s
, 'khung khong bi blen dang. L SR Hmhé 2 h

1._ Tim’ khoang thoi gian ngan nhat tin ke tr thcn dlem khung day bdt déu}"f’ﬂ_;f‘ E

_ chuyen dong dén khi khung co van toc bang 0. o
2. Tmh dlen lucmg dlCh chuyén trong khung trong khoang th()'l glan t

min trén
Kinh thlen van la hé quang hoc déng i
“tric ;Dom vat kinh 1a thau kinh hoi tu L, T .Lll , oMy
”‘Ytleu cu f, va thi kinh la thdu kinh hoi tu t R E f |
Ly tieucyfy (f<f). Vatkinh Livathi - wy | L
- kinh L, c6 ria la dudng tron, duong kinh 0, . 20
~khiu do cla L, [a D. Mot ngudi mat DR,
khong c6 tat st dung kinh ndy dé quan - - v -

sdt vat 0 rdt xa trong trang thii'mat = 'Hinh‘6.3‘
khong phai diéu ti€t thi s6 boi gidc cha ‘

kinh thién van nay 12 G. Nhuoc diém cla kmh thlen van tren la khoang cach glua‘ o

quang tam O, va O, cua vat kinh va thi kinh (g(.)l.lavchleu d‘cuv ctia kinh ‘thulen van)ﬂ ” ;

‘1a tirong déi 16n. DE céi tién kinh thién van trén, ngudi ta lap them vao vi trf cha

vat kinh va thi kmh hai guong phéng, tron, M, va M, nhir hmh 6. 3. Vlec céi tién ‘
nay glup cho chiéu dai ciia kinh thlen van giam di dang ke De tan dung t61 dd ‘

nang lu’dng anh sdng cua vat, ngum ta-ch€ tao M, va M, sao cho My nhan dyoc .

i toan bo dnh'sang sau khi qua L va M, nhan duoc toan bo- énh sang tir Ml phan
xa dén. Mot ngudi mat khong cé tat st dung kinh thién van cai tién- de quan sét -

cac vat O rit xa tlong trang thai ngdm chung 6 vo cu'c thi chleu dal cua kinh 12 Lo

\(f2<1<f| +15).
i. Tinhf, va f theoG val. .

2. 'I‘m duo’ng kinh rla clia M], M, va: duo‘ng kmh khdu do cla Lz theo G va D

3. ’ﬁm gld tri nho nhit ctia G dé c6 thé che tao du’oc kmh thlen van cai tién trén. -

- 20



%g X4c dinh do nho’t cua chat long

)&et hé dong truc. gom khoi tru nhung trong mot coc, hinh tru du‘ng chat long co do

nhét n. Khi cho khoi tru quay véi toc do goc o khong déi va gitt coc dung yén,
chat long chuyen dong tron, 6n dinh theo cdc dudng dong vuong goc véi tryc. Téc
do gbc ctia cac dong chay giam dan tir bé mat bén ciia khéi tru ra thanh coc do Tuc
ndi ma sit gitta cdc dong chdy. Toc do dong chdy 16n nhét & sat bé mat khoi tru va
: b'ang 0 & s4t thanh c6c. Luc noi ma sat.téc dung 1én mot don vi dién tich bé mat

- d : :
bén ciia 16p chat long hinh nu cach truc coc mot khoang r la csm = nr—d—cg, voi d—
\ dr ro

1a do bién thién toc do géc trén mot don vi chleu dai theo phuongvvuong gbc voi
truc.. Bo qua luc ma sat nhét ctia chit long tic dung lén ddy cua hinh tru.

'Cho céc dung cu sau

- Dong co dlen mot chiéu géom mot stato cau tao bGi nam cham v1nh cliuva
- roto la mot khung day. Biét khi roto quay lrong tir truong gay boi stato s&
: smh ra sudt dién dong cam tng e(V) lién hé’ VO'l t6c 'do quay ctia roto’

: ) (rad/s) theo biéu thiic : » = 38e. Trén dong co c6 gan san bo hlen th1 toc do B
vOng quay. Ma sat 6 truc dong co khong dang ké ; ‘ '

v'f—? 01 nguon dién mot chleu 6n dinh, 01 blen tra, 01 ampe ke mot chleu
B — -Mot kh01 tlu dac ban kmh Rl, co the n6i Vi truc dong co dlen |
: —~"Mot coc thuy tinh hmh tru ¢0 béan klnh thanh trong la R2 (R7 > Rl) o B
.i'— ‘.iThuo'c do do da1 blnh dLm0 chat long can xac dmh do nho“t
~ — ‘Khop noi, day 101, gla ga mau khoa K cén thlet

Yeu cau

: 1. Trmh bay Cach b6 tri thi nghlem va xay dung cac cong’ thu’c can thlet

| 2 Neu céc. buoo tién hanh th] nghlem bang bleu can thlet va cach xac dmh do-“ -
nho“[ clia chat long L Poee : . :

: @ De thl chon hoc smh glm quoc gla THPT nam 201 4, ngav thl thu nhat

¥ v Cho co he gom mot vat ran M va hai- vat do giong hét nhau Vat M khai luo’ng‘;. ‘
m cd dang hmh noén kép duoc tao’ b&i hai hinh nén dic dong chat giong hét nhau,

- ddy.chung la hinh tron ‘bén kmh R, khoang céch glua hai dmh AB =21 Vat do‘

’ "hmh hop chu’ nhat c6 do cao H va kh01 luong m. Bo qua moi ma sat X

o



1. Dat hai vat- dor rat gan nhau trén mat phang nim ngang nhén sao cho cac canh
" PP va QQ' cta chung song song Vi nhau, Thd nhe vat M trén hai vat dd theo
~ hai cdch. Gia thiét rang trong qud trinh chuyén dong, cédc vat khong quay va
truc’AB clia vat M luén song song véi mat phang nam ngang (Hinh 7.1)..

Hmh 7. l

.a) Truc 'AB nim vuong goc voi céc canh PP' va QQ' clia ha1 vat dor nhu hmh a
T“lm do ldn van toc vat M ta1 thoi diém n6 bat dau roi kh01 hai vat dd

| b) Truc AB song song véi cdc canh PP va QQ cua ha1 vat ds nhu' hmh b. Tim o

do 16n van toc cla vat M ngay trude khi né va dap xuong rat phang ngang
2. Dat hai vat do sao cho P, Q' trung nhau tai O va cac canh OP, OQ cua chung
hdp voi nhau g0c POQ 2p. Nang deu cdc dau P, Q cla hai vat da len cho dén

khi mat phang (POQ) hop v6i mat nim ngang mot goéc y roi giif chung co dmh
(Hinh c). Quan sét thdy rang vat M chuyen dong thang déu va trong qué- trmh
chuyén dong, ddy chung ctia hai hinh nén luén ndm trong mat phang thang

dung chita dudng phan gidc clia géc POQ Tim m6i llen he giira cac. goc B ¥.

i Mot luong. kh1 thuc ludng nguyen tlr tuan theo phu’cmg trmh trang thal

nRT ——r\l/—a thuc hlen qué trinh din ng tu’ trang tha1 1 (po, VO) den trang tha1 o

p=

A ‘
' pA .
2 (p0/2 2V0) bleu dlen trén do thi pV nhu o po" . “‘_ 1‘

- hinh 7.2. Biét ring trong qué trinh bién déi
. doan nh1<;t, thuan nghich; khi tuan theo phu’orng :

trinh- TVR/CV =const, gia thiét rang nhiét dung o 5p-
»3Po

mol dang tlch Cv =—§—R Cho Po = 0,2 MPa :'

‘V0—2511tR 831]/(molK)a lJm/mol
~'n=1mol.

ey

‘Hinh 72

2



1. Tim nhiet d6 cuc dai ciia khi trong qud trinh 1 - 2.

I’120L

;2. A Noi nang cﬁa luorng khi trén tuan gén ddng theo ,phuong trinh U = nCVi“ v

trong dé o la hang S0. Ap dung nguyen 1i-1 cho quéd trmh doan nhlet thuan
~nghlch vO cung bé, timo.. ; o R

3. Tir trang thai 2 (po/2, 2Vy) thuc hién. qua trmh nén dang ap den trang thai 3
'(p0/2 V), sau dé thuc hlen qué: trinh tang ap dang tlch dé tr& vé trang thai 1 |
(pos VO) “Tinh hiéu suat cua chu trinh. '

4 Néu khi dang xét 12 khi 1i tudng ludng nguyen tir (a = 0) thi hleu suat cla chu
" trinh dang xét bang bao nhiéu ? -

o Hai vung khong glan Ivall duorc ngan cach von nhau boi mat phang P (c6 toa do
“x = 0), trong d6 ton tai cac tu truo’ng déu By va Bz co phuong chleu nhu hinh 7 3
va ¢6 do 16n cam tng tur terng u:ng laBy.va B2 = kBl (k >2):

Tal mot thoi diém nao d6, mot vat nhé khoi lu’o‘ng P

M tich dien .duong q duorc ban tir goc toa do O v6i : @

®

|
"1
: 4
~van tdc ban dau v, theo chiéu duo’ng cla truc Ox ® | ®
. - I
. Bo qua tdc dung cla trong, tru’cmg DR : By o B -
~ . " 3 1 - e
R B Ve quy dao cua vat trong vung khong gxan nay OE o
-~ Tim do - l6n: van. toc trung - bmh cia vat ® P ®
\. . , \. . - L . — B R
: - " AT o~ Bz B
Vop = tron mot khoan thdl jan. du dai - (m) o
. ( TB At) g g & | @ : |
: jtheovovak , J-«; S o Hmh73A

| 2 ’Sau thcn gian da dal ban tlep fir goc toa do O mot vat nho khac co kh01 luorng‘_/l_ -

m va dién. tlch q —q voi dong lugng ban: dau p'= —Mvo Quy dao cla hai "

vat g1a0 nhau tal A Blet thm glan ha1 vat chuyen dong tu’ O den A la nhu nhau."' o

‘ Timtl o—theok |
: M |

L1 thuyet nguyén tu hidro va cac 1on tuong tu hldl‘O (He L1++ ) duoc Bo -
. xay dng dua tren he tién dé sau : : '

- Electron mang dlen tich —e. (e = 1 602 10_19 C) kh01 luo‘ng m, (m
9 1094 10_31 kg) chuyen dong. trong nguyen tir theo nhu‘ng quy dao tron .



béan kinh r xung quanh mot hat nhan mang dlen thh +Ze duol thc dung cua o
luc hit Cu- long : ~

o F kgi—
(k=78,987552.10° Nrnz/C Z=1d6i v6i nguyen tir hidro, Z 2 2 d6ivéicie
ion khac). C&¢ quy dao tron kha di clia electron phal la cac quy dao du'ng] :
- vathod man diéu kién lugng trhod: : :

L, =mv’r,:nh n=1, 23
‘ 2n

 (h=16,62607. 107 J sla hang 6 Plang)

- < Khi électron chuyen dong trén quy dao dung thit 1 n th1 nguyen tu khong hap»» o

. thu hoac buirc xa séng dlen tir v ¢6 nang lu'orng En xéac dinh, Nguyen tu’ chl’ 3

“hdp thu hay bic xa song dien tir khi chuyen i mot trang ‘thai dimg nay'f'fz',mv_
‘sang mot trang thal du‘ng khéc. Tan sO clia biic xa khi nguyen tor chuyen tu’i R

trang thdi dirng c6 nang lugng E, vé trang tha1 du’ng co nang luong E;, th ap‘._ e
hon dugc tmh bang cong thuc o . -
o BBy ¢
Y

‘nm

T

.;‘n>'m2'l

‘(Xnm 1 buoo séng clia biic xa, c= 299792458 m/s la toc do anh sang trong |
chan khong) ‘ ‘ S

Tinh ban kinh quy dao Ty va nang luo‘ng E cua electron B

‘Blet thoi glan song cta trang thai leh thlch thu nhat la 10 s, tl’nh so\ E

vong ma electron thuc hién duoc quanh hat nhan nguyen tor hldro trongf,
trang thai nay ’ e

Khi nguyén tu chuyen tlr trang thdi dLrng ¢6 nang hro’ng E vé trang thal dung

‘co nang lugng E,, thap hon no ‘biic xa photon cé buoc song Apmi thoa man- - |

- cong thic :

24

] =Rz»2(—1-2——i2],- 3
_ _ ?\'nm : m- - n ‘ :
R du’o’c goi la hang s0 R1t bec Ii thuyet Tim biéu thuo cua R va tlnh gla tr1 o
ciand. . S L



4. Trong cac tinh toan i thuyet trén, hat nhan duoc gia thlet la d& nang 50 VGi
électron va xem kh01 luong ctia hat nhan 1a 16n vo cung. Trong thuc t& khéi
.lucmg clra hat nhan nguyen tir hidro- va hat nhan nguyén tr heli lan luot la

my ~ 1836m va mHe ~ 7298,33m,,.

a) Tim b]CU thuc chmh xdc va tinh gid tri cia hang s6 th bec RH clia nguyen tu:
hldro o

~'b) Tinh hing 36 Rit-béc RHe cho ion He*.

~c) Tinh hiéu s6 giita budc song cua vach quang pho tng véi su chuyen doi
- 3'— 2 cua hidro va bude song cua vach quang pho tmg vGi su chuyen doi

6—>4cua10nHe.

: Mot ong phat tia X lam v1ec o} hleu dién. the U phat ra photon c6 budc song'
ngan nhat 1a Ay = 0,1250 nm.

1. Tim hleu dién the lam viéc cua 6ng. Bo qua dong nang cua electron khl no bu‘t o
\khon catot. -

2. Photon cd' buoo sono 7»0 t6i tan xa trén mot- electron tu do dang chuyen dong
v6i van toc khong déi. Sau va cham ta thu dlIO’C mot hé gom mot electron dung ,

i

yén va mot photon tan xa Btet .g6¢ tan xa 6 = 60 Tmh 4
a) Budc séng clia photon tan xa O S -
o - b) Buoc song bo - BI‘O] clia electron truoc va cham _ L A ‘
, Cho’ biét Kkhéi luong ngh1 clia electron A m =9, 1 lO kg'," hang s6 Plang:'l B
,11_66261034Jstocdoanhsangc~310 m/s . ; '

. De thl chon hoc smh g|0| quoc gla THPT nam 201 4 ngay thi thu hal | : o

_..‘“nghleng vGi mat phang ngang goc o= 30 Vat duoc noi vao dlem O co dmh tren :
~ mat nghxeng nhd mot - day manbh, nhe ' o
" khong dan c6 chién dai R =40 em. Ban dau -

vat duofc glu’ co dinh trén mat nghleng 6
_v1 tif day néi ndm’ ngang 16i dugc’ tha -
: _nhe cho’ chuyen dong “(H. 8 1): Vat déi
chteu chuyen dong lan dau. tién. khi. day.

3 ,grquay du0c goc 120° so v01 v1 tr1 ban dau SR Hih_/z_g‘.lj :



- Trong sudt qua trinh chuyén dong day luon cang. Luc 1 ma sat co phuong t1ep tuyen
- vOi quy dao va ¢6 chidu nguoc véi chleu chuyén dong Lay g = 10 m/s

Tinh hé s6 ma sét glua vat va mat nghleng

2. Tinh do 16n van t6c cuc dai va lue cang day cuc da1 trong qua trmh vat
-~ chuyén dong. ‘ ‘

, 3 Tmh tng quéang duong vat di dutorc tir luc tha vat cho den khl vat du’ng la1 han

"W Mot hon hop gom nudc, hO’l nude bao hoa va khong khi duorc chita’ trong mot
xilanh ¢6 pit-tong khit bang kim loai. Ban dau 4p sudt riéng phan cua hoi nuéc bio
hoa va ’khong khi bang nhau. Di chuyen pit-tong vo cing cham dé thuc h)en qua -
trinh dan nd dang nhiét thuan nghich hén hop trén. o} trang théi cudi; the tich clia
hoi nudc va khong khi tang lén 3 14n con 4dp : suat ciia hén hofp hoi ntrdc va khong
khi 1én thanh xilanh giam 2 14n so véi trang thdi ban ddu. Coi thé tich cua nuée & -
dang long la khong dang k€, hon nudc va khong khl tuan theo phuong trmh trang

_khal khi If tu’Gng _ L - S e

1. Ching minh rang hoi nude & trang tha1 cudi la hO’l kho o -
2. Tinhd l& khoi luorng clia nuée va hoi nuéce bao hoa chua trong xnlanh lic. dau

3. V& do thi dp suét clia hoi nudc va khong khi lén thanh xnlanh theo the tich kh1
hé bxen dai tir trang thai dau dén trang: thai cudi.

fﬁg Cho dong dién ba pha tan s6 goc o
'chay vao ba cudn day glong hét nhau quan' L

trén ba- 161 sit dat léch nhau 120° trén- mot
vong tron, cidc cudn day s& tr& thanh' cac
-nam cham dién (H. 8.2). Cam ting tir trong
cic cudn day bién thién diéu hoa ciing tin s6
v6i cudng do dong dién tuong ing trong cic
cuén day. Cho bi€u thifc ctia cam Gng tir tai - ‘
tam O cla vong tron gay bdi ba cuon day = ' b 1‘ L ,
twong ng la: o © Himh82 . -

%Y

B, = BOsino)t, B, =By sin (mt—%gj, B3,#B0 S.m'((x)_t.f ?RJ

. mot thoi diém bat kl néu gid trl clia biéu thiic cam u‘ng tu tai O cha cuon day
nao d6 duong, nghia la vecto cim tng tir'cia n6 hudng tir O ra ngodi theo phuong
" vudng goc v6l mat cua cudn day, con néu gla tri cia b1eu terc cam ung it ta1 (o}
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i

dlen thang nhu hmh 8. 3 Céc gid tri- ban kinh ngoa1 va- '
L 'ban kmh tlong ctia kh01 l4n luot: a R va R = 2 Chlet )

. suat cua mol truorng ben ngoa1 va phan khong khi nam )

- bén trong hoc tru déu co gia tri bang 1. Chiét sudt cha -

- - khai thuy tinh- thay d01 theo khoang cach r dén truc dsi
xu‘ng theo quy luat ’ ' ‘

- cuia cudn day nao dé am, nghla la vecto cam ing tir cua né huorng tur O vao trong . .
~ theo phuong vudng goc VO’I mat cua cuon day : ‘

; Chung minh ring vecto cam ung tlr tong hop B tai O ¢co do 16n khong phu
,‘thuoc vao thoi glan T1nh g1a tri nay. ~

Ching minh rang vecto cdm Ung tlr tong hop B tai O quay trong mat phang
~song song v&i ba truc cudn day véi van toc gée o khong déi ding bing tan s6
' goc ctia dong dién ba pha. Néu muon déi chiéu quay cla tr truong (d6i ehiéu - .
quay cua dong co), trong ki thuat can xu 1i nhu thé nao ?- S

Dit mot vong day nho hinh tron vao trong tit truong quay sao cho tam ctia
vong day tring v6i O. Vong day ¢6 thé quay quanh dudng kinh MN. Du’ong '
kinh MN vuéng géc v6i mat phang chua ba truc cudn day. Vong day c6 dign
thh S dién tré R. Bo qua do tu cam clia vong day. - ’

: a) Gilt vong day c6 dinh, o] thm diémt=0 vecto cam wng tir tong ho'p B ta1 @)

vuong goc voi mat phang vong day. Vlet biéu thic cia suét dién dong cam
-ing trong vong day va biéu thuc momen luc tr tdc dung lén vong day ‘

' .' ' b) Tha cho vong day trén quay tu do quanh MN. Mo ta chuyen dong cla vong '

day trong tlr trudng nay .-

,Cho mot kh01 thuy tmh dang hmh try réng co tlet“i‘» ~

‘. Hmh 8. 3

Chleu mot tia sang t61 mat ngoa1 ctia khoi thuy tmh T1a sang nay nim trong mat_' o
phang/ vuong g6c Véi truc d01 xung cua kh01 va, hop vox phap tuyen tai dlem tO’l .

: ”mot goc, Tai v , ,
L -Chiing mmh rang tal mot vi trf nam trén. duong truyen tla sang ndm cach truc

- mot khoang lar, goc lech cua t1a sang 1, so von phuo‘ng ban kmh luon thoa«

’man he thue n,sini, —const Lo e :

p . \



Goc tGi 1 phai thoa maén diéu kién nao dé tia sang t6i duge mat trong cua kh01 ‘7

G6c t6i i phai thoa man diéu kién nao dé tla sdng lot duorc vao trong hoc tru_.v o

cta khéng khi ? , o
.» Tinh géc lech giita tia séng tGi va tia sang 16 ra khébi khoi trong Cac tru‘orng hdpf
'goct01|—30 val—60 ’ N
Cho blet I = arctan X.
X241
R

GiEr Dé xac dmh momen tlr ciia mot thoi nam cham (bac 10 Am ), ngu'orl ta khao

séit dao dong clia thdi nam cham treo nam ngang trong tu trudng

Cho céc dung cu, thlet bi sau :

“Thuée dai, thude kep

Mot th01 nam cham hmh tru ban kinh I dai /, kh01 luo‘ng m;

Sm day nhe du dax mém,. khéng dan khong dan h01

"Mot dong ho van nang hlen s0;

Mot dong h(‘) do thoi glan

Mot khung hmh tru. tron da biét truc doi xung hmh hoc vuong goc vGi tiét
dién ngang cua khung Khung gom nhleu vong, ban kinh trung binh R’ .

(R rat Iénsovéilvar) ;. R -
Mot nguén dién mot chiéu 9 V
Bién tro, dao mach ‘day noi ;

Cac gid do gid treo dé bo tri cac dung cu thi nghlem S '

i

'Thanh phéan nam ngang cua tir trudong Tréi Dat tal noi hm thi nghlém co do lo‘n E

Brp = 0 35.107 Tva phuong chiéu da blet

Yeéu cau :

.

a) Xay du’ng s0 do thi nghlem dé x4c dinh momen tLr chia thoi. nam cham; |

b) Xay du‘ng co s 1f thuyet va cac phuong trinh cén thlet

¢) Dan ra bleu terc xdc dinh momen tu cua th01 nam cham

. d) Neu nguyen nhan gay sai so S o o
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- (8) D& thi chon hoc sinh giéi quéc gia THPT nam 2015, ngay thi thu nht -

1 Cho 'mot co céu bao gém
: - mot ,vong day cing din- .
dlen tot c6 ban kinh Ry v @

_-m()t thanh klm loai cimng,

..© mot dau c6 thé truot trén bé
* mat vong- day va luon ti€p
_xtic v6i- vong day, dau- kia -~

gan cO. dinh vou mot truc -
quay thing du’ng di qua tam. : T :

o »vong day Vong day va thanh kim loa1 cling nam trong mat phang ngang. Hai -
Cdaut truc quay ¢ dyoc ga tren hai & truc vong bi-c6 dinh. Trén truc cua thanh kim

Hinh .9 /

loal co gan mot rong roc ban kmh R,, khéi lucmg khong dang ké. Co cau duofc o

dat trong khong glan co tur truomg déu B vuong goc v6i mat’ phang vong day .
Nguorl ta quan vao rong roc mot soi day dai, manh, nhe, khong dan: Pau day;
duoe vat qua mot -1ong roc khéc va néi véi vat nho co: kh01 luo‘ng m. Vong day,
“thanh kim 10a1 tao thanh mot mach' kin qua bién tr&.R va nguén dién c6 hiéu

khong d01 Tmh R‘o Bo qua m01 ma sét va momen quan tmh é truc C01 dién tro
- tigp x{ic, day n01 va thanh kim loai. la khong dang ke Gla toc trong truomg lag.

2 Co céiu :vong, thanh va he;f‘
~»ngudn G trén dugc, thay the
jang “mot d"a tron - bang =
. 6. dlen tré suat p,
S bén Kitth R,, bé ddy d. Pia
1(" co truc quay thing dung Y
- vuong goc V6i bé mat diava
~di qua tam dia, hai dau truc o
quay du‘oc ga tren ha1 6 truc vong b1 co dmh Chl mot - phan dién tlch nho cudi .

'd"\

H 111/7 9, 2

& dung len- di ia dén truc quay lar. Bo qua moji ma: sat va momen quén. tmh 8 truc.
Gla toc trong truorng ]a g Tmh van toc lo‘n nhat chia vat

to .
Nelns

dlen the U khong déi (H 9. 1) ‘Ban dau blen tror duorc diéu. chmh dé vat di lén, -
i sau do thay ddi bien tro’ den gla tr1 RO aé vat m du’00 nang len v6i tOc do v

{ihmh vuong co dlen ‘tich S, chiu: tac dung chia tix truong déu B vuong goc .
bé mat dia (H. 9. 2) Blet ‘kho4ng cdch trung binh.clia viing tir truorng tac -



i

i @% Mot may dleu hoa nhiét do ha1 ch1éu hoat dong theo chu. trmh Cac no thuan
‘ nghlch lam viéc gitra ngudn nhiét c6 nhiét do tuyet -déi T (ben trong phong) va; :
nguodn nh1et ¢6 nhiét do tuyét d6i T, (khong g1an rong ben ngoa1 phong) Khl hoat.f

. dong lién tuc, may tiéu thu cong suat o/Jtu duong tai dién nang. Kh1 may lay nhlet ) ,

- lugng tir béntrong phong va truyen ra bén ngoa1 dé lam: mat can phong, may 1a .
-+ mot mdy lanh. Nguoc lai, khi méy. hap thu. nhlet Juong tir ben ngoai-'va, nha vao?
~ trong phong dé sudi 4m, mdy 1a mot bom: nhiét lugng. Do phong khong hoan toan *
“céch nhiét nén xdy ra qud-trinh truyen nhiét glua moi truong va phong Qud trmh_ ‘
’truyen nhiét tuan theo phuong trinh Q = A(T Tp)t v6i A Ia he s6 truyen nhlet va . .
~ duoc coi 1a khong d01 t 12 thoi gian. Dé duy tri nhiét do trong phong, may. dleuj s
~hoa nhlet do dugc kiém soat bang mot bo diéu kh1en mo - tat thong thuong.

May lanh s€ hoat dong khi nhiét d6 trong phong. cao hon gla tl'l nhlet do. dat truord l
va tam ngu‘ng hoat dong kh1 nhlet do trong phong thap hon nhlet do dat truoc :

.V6i bom nhiét luorng thi v1ec mo - tat 1a nguorc lal

1. ‘Mua he, khi nhiét moi truomg bén ngoa1 la 37 C néu cho may lanh chay hen ;

tic thi nhiét do. thap nhat trong phong dat duoc la 17°C. Dé méy lanh hoat ‘
‘dong 40% tren tong thoi gian thi cdn dat cho may & nh1et do bao nhleu 70

2. ‘Mua dong, héu cho bom nhlet lu’ong chay lién-tyc thi’ nhlet do cao nhat ben'b l
trong phong dat duorc 1a 27°C, tim nhiét do moi trudng bén ngoa1 De may ch1,: 3

~ hoat dong 40% trén tong thdi gian thi cdn dat méy & phiet do bao: nh1eu ?
3 Mot gia dinh c6 ha1 can phong (mot va hai) nhu’ nhau va duoo lap hai dleu hoa'
nhiét d6 hai chiéu glong hét nhau. (o} mot thou dlem nao d6, nhiét do bén ngoa1 G
“dang 1a 25°C, phong mot dung mdy dé lam mat va, dat nh1et do 24° C phong =

“hai thi lai ding dé sudi &m va dat nhiét do & 26°C. Hay chung to' rang may or
phong hai s€ tam ngung hoat dong lan dau tién tru’oc may (i} phong mot s

: ;52«% Cho mot tu dlen phang co dlen tich ban tu. - S S
12 S, khoang céch giita hai ban tu 1ad. Chon truc S ~ l

~ toa do Ox vuong goc vorl ban tu, géc O nim trén

mot ban 'ty (H. 9.3). Nguoi ta lap day khong gian |
gitia hai ban tu bang mot tdm dién mol cod hang PR SRETRTE S PETR N
s0 dlen moi phu thuoc vao toa do x theo quy wat - | b e

'S(X) =

4l+ocx

, VOi 81 Vi la céc hang so dwong. ' Hh93 J
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Tu dugc méc vao mot hiéu dten the UO khong doi.. Hay tinh :
- -1. Dién dung cua tu dlen S _ o .

2. Mat do dién tich mat tren céc ban tu va dlen truong tai dlem trong tu cé toa
o dox. “ - ‘

3. Tinh cong can thiét de dua mot nira tam dlen m01 ra khoi tu dlen Bb qua ma
sat va g1a toc trong truong

Khi mot tia sang dén mat phang phén cich giita ha1 moi truong co chlet sudt
N va'n, theo phuong vuong goc thi dong thoi xudt hién ca tia phan Xa va tia khuc Xa.

Ti s6 gilta cuong do I cua t1a phan xa va I cha t1a t6i duoc cho bO’l bleu thitc :

o 2
IO n2 +n1 -

Chleu mot chiim tia sang hep vao bé mat mot tdm thuy tmh co hal mat song song
theo phuong gin nhu vuong goc vGi bé mat. Chtet suat clia t4m thuy tmh la n,

chiét suat khong khi la ny = I

1. H01 c6 bao. nhiéu phan t1am cuong do cuna chim sdng do sé truyen duoc qua

©. tdm thuy tinh ndy ? B qua su hap thu cta tdm thuy tmh v6i dnh sang va biét
'do day clia tdm thuy tinh rét 16n so von buoc song cua anh sang Ap dung bang
-sovoln—145 ' : S

\_.

2 Dé gxam su phan xa anh sang xay ra khi chleu vao tdm thuy t1nh ngu’ol ta
. 'phu lén mat cua. tam thuy tmh mot 16p chat trong suot co chlet suat
o n = .\/nva do day co do 16n cia bude song 4nh. sang Khi do thay tam thuy
: tmh nay gan nhu Kkhir dugc sy phan xa v6i dnh: sang don ‘sdc co buoo song A
xdc dinh. Hay g1a1 tthh hien tuong va t1nh bc day nho nhat cta 10p chat phti
' _'naytheonvak R ' » ‘ o '

t\/"‘

&; Xac dmh suat truo“t G cua vat lleu lam ong k1m loa1

Bien dang kéo (hay: nen) va blen dang lech (hay tru’ot) la hax 10a1 blen dang co
ban'clia vat'ran kim loai. Ngoai ra, con c6 cac bién dang khac nhu blen dang uén,
bién dang X04n ; céc b1en dang nay déu ¢6 the quy: vé hai Toal b1en dang co ban
o n01 tlen Lo . ‘ '

Xét mot vat ran hmh kh01 ABCDEFGH Neu day ABCD du0c g1u co dmh 6 luc
tac dung F phan bo deu trén mat day tren EFGH va hu’ong song song vorl canh FG



th1 vat rin bién dang thanh hmh hop FCF - .6 @ °
xien ABCDE'FG'H' (H. 9.4). Bién dang ' '
nhu vay goi la bién dang lech. Sudt truot gl ol /- L HA
.G cha vat liéu 1am hinh kh6i dugc xdc | 7/ : ’

dinh 1a ti s6 giita ing sudt ngang o gay - |

nén bién dang lech véi do bién dang i . |/ B T

doi AL . v - R A N
k2 F/S‘ |
ALy

v6i S.1a dien tich mat EFGH ; Al 1a do

bién dang nho EE, [ 1a do dai canh AE

v 1a goc léch nho.

Hinh94 D ‘ .

Tlong thi nghiém nay can Xac dmh suat’
truot G cua vat lieu lam ong kim loal

1

Chocacdungcu o L AR \

- Ong kim loa1 hmh tru ti€t dién nho can x4c dmh suat truo‘t Ong cod ban
| kinh trong R, va bdn kinh ngoa1 R, ’

- ‘Thanh kim lai cu’ng, nho hinh tru, dong chat tiét dlen deu

= Hdl vat gia- trong nho glong hét nhau khéi luong M
-~ Déng ho bam glay do thoi gian ; '

- Thude do chiéu da1 :

= Khdp ndi co hoc chot ham gla treo, gla ‘d6 can thlet

Yeu cau

. Trmh bay co s6 I thuyet va xay du‘ng cac cOng thic cin thlet Xac dmh sudt B

trugt G clia vat liéu 1am &ng kim loai hinh tru.

2. ,ATrmh bay Céc bu’dc tién hanh thi nghlem va cic bang bleu can’ thlet cach xfr 11: B ;
~s6.ieu dé xdc dinh suat trugt G. ‘ . ‘

De thi chon hoc smh g|0| quoc gla THPT nam 201 5 ngay thl thu hal

f"

Umglla r va 2r. Biét gia toc trong truong la g, bd qua, llrc can khéng khl
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Hai qua cau dac dong chat dugc tao tir cung mot vat heu c6 bin kmh tuong K
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1. Ban dau qua ciu nho dugc gilt ndm yén trén qua ciu
16n, dudng ndi tdm hai quad-cdu ndm theo phuong
thing ding (H.10.1). Giit c6 dinh qua ciu I6n trén mat

_ ddt. Tai thai diém t = 0, téc dong nhe dé qua cdu nhd

- di chuyén va bit ddu lan khong trugt trén bé méit qua
~“cau 16n dudi tdc dung clia trong luc. Tim géc léch gitta
phuong noi tim hai qua cdu va phuong thang: dung . Hinh'-l()../‘
theo thoi gian t khi qua cau nho -van con ldn khong '
tI‘UO’t trén bé mat qua cau ién.

2. Ngudi ta ‘dua hai qua cau lén cao, sao cho khoén’g
- céch tirtam qué cdu I6n dén mat dat 12 h. Ban ddu qua

' _'cau nho dugc dat phia trén qua cdu 16n (Vi mot khe .
'hé rit nho- gitta ching), dudng nodi tam cdc qua cdu
lech so v6i phuong thang ding mot géc 6 nhd -
(H.10.2). Ngudi ta tha dong thoi hai-qua cdu véi van
“t6c ban ddu bang 0. Gia thiét céc va cham 1a hoan toan 1
dan hoi, chuyen dong quay ctia cdc qua cau sinh ra do
qué trinh va cham I3 nho. Tim van t6c qué ciu nho co
: duogc ngay sau khi va cham véi qué ¢éu 16n va do cao
cuc dal ctia qua cau nho dat du’oc sau 14n va cham dé.,

X e ‘le\IZII?/‘O.’Z".
.‘lntana e SR

o _‘ Cho biét J

sin x

@m 'Mot x11anh hmh tru chiaa khong kh1 am c6 do 4m tuong d01 80% duorc dongf

~ kin bang mot pit- tong di dong. Nhiet do ctia h¢ luén dugc gitt khong ddi. Ban ddu

- dp'sudt trong x1lanh ia pl = 100 kPa va thé tich V; = 50, 0 lit. Thuc hlen qui trmhw-‘ -

nén plt tong vo cung cham Ve 1, ang thal cusi ¢é ap sudt p2 = 200 kPa va the tlch’ ‘

V2 =24, 7 lit. G1a thlet thé tich chia nIIOC & dang long 12 khong dang ke trang thal cua" s

~hoi nudc v khong khi tuan theo phuo‘ng trmh trang. thai cha kh1 If tuong Cho khoi
lu’o’ng mol clia khong kh1 la My = 29-2. mol ™" ; chia nudc la U= - 18 g. mol hang so‘
kh1 R'= 8 31 J mol™' K~ ; lay nhlet hod hoi riéng cua nuoc L= 2250 J/g. Hay

_ ‘1‘.[ Tmh do am tuo’ng d01 clia khong khi am & trang thai CllOl va kh01 lu’ong khong
khi trong x1lanh ' o S

2 Tmh cong ma hén horp khong kh1 va hO’l mroc tac dung len plt tong

3. Tmh nhlet luong ma nudc va horx nuéc da nhan duoc trong qua trmh tren

. 3ADTHSGVATLY.. T N o33



Cho bdng dp sudt hoi nudc bdo hoa phu thudc nhiét do

v

°(C) |25 | 26| 27 | 28 | 29| 30 | 31 | 32 | 33 | 34 | 35|

| p(kPa) | 3,17 3,36 | 3,57 3,78 4,01 | 4,24 | 4,49 | 4,75 15,03.;5,32'o .5,62..

Trude khi mau nguyen t&r Bo ra doi thi nha bac hoc Tom-son da dua ra mot
mo hinh khac vé nguyén tir. Ong coi nguyén tir gdm mot "giot chat long hinh ‘céu .
. mang dién tich duong va électron 12 hat mang dién tlch am "boi" trong qua cau do :

| Xét mot nguyén tr hldro theo m6 hinh trén c6 ban klnh R = 107" m “dién tlch B

.duong duoc phan bo theo mot quy. luat ndo d6 ¢6 tinh doi xung cdu v6i téng dién
tich Q=1,6.10" -9 C con électron thi dao dong bén trong giot chat long nay G1a
- thi€t giot chat long nam co dmh va ¢6 khoi 1u’o‘ng M=1 67. 107 =27 kg ; chat long 6 |
~ hang's§ dién moi e = 1 ; electron c6 khoi lugng m = 9,1.10 3 kg va dlén tlch ﬂ

q=-1,6.10""C dugc coi nhur 14 chat diém so véi nguyén tu Bo qua téc dung cua' S

o ong luc.

1. Dlén tlch duong cta nguyen t&r nay phai duoc phan bo theo quy luat nao ? Blet _‘
- rang, néu thay vi dao dong quanh tam, éléctron c6 thé quay déu véi toc do goc

®y nhu nhau trén vong tron ban kmh r cé gia tri bat ki (r < R) duéi tic dung
ctia lyc finh dién. Tinh . | L

2.. Theo cdch phan bg dlen tich trén, néu électron dao dong tlong nguyen tir th1- o
électron c6 dao dong diéu hoa khong ? Tim chu ki dao dong clia électron va 0 R
sanh véi chu ki quay tron trong. yl. e '

\

Neu chi ,\et nguyén tif voi su ving mdt cia électron .

-

3. Tinh the nang tinh dlen va thé nang hap ‘dén éha qua ciu nguyen tu nay
So sanh gia tri clia hai loai thé nang noi trén va bién luan vé vai tro cua thé'

nang hap dan trong trudng hop nay. Coi rang su phan bo khoi luo’ng CO cung, . |

quy luat v6i phan bé dien tich.

4. Do.c6 dang giéng nhu giot chat’16ng nén nguyén tu c6 hé sO cing be mat lac.
Ban kmh R & trén chmh 1a bén kmh can bang 6n dmh cla nguyen tlr nay. Tmh o..

Ong ngam str dung trong trac dla ¢o the coi la mot kmh thlen van cg nho véi )

- céu tao bao gom :

' - Vat kinh O la mot thau klnh hoi tu mong, tieu cu 20°'cm va duong klnh duong '
ria 3 cm. : : o

34 . ' . 3B-DTHSG VAT LY...
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L Nguol quan sat dat mat sdt ngay sau’

“ Thi kinh 12 mot he kép gom hai thau kinh hoi tu méng dat ¢ dinh va dong

- truc, cach nhau 2 cm. Thau kinh phla trude 02 co tieu cy 3cem; thau kinh phia -

- sau O3 va c6 tiéu cy 1 cm. bBuong kinh duorng ria clia cdc thiu kmh O, va O3

‘deu bang 0,7 cm. He vat kinh va thi kinh dugc dat dong truc (Hmh 10.3).

Kh1 do dac, ong ngam du'oc dat nim

‘ngdng va huéng vao diém gifta cla _. e ‘f)> '
mot chiéc. thudc dai dat thang ding." Qll. R 0-2*,(*)3

' Thuoc dat cach vat kinh mot doan d.
Hinh 10. 3"

thau kinh 03 cla thi kinh va diéu chinh khodang céch glua vat klnh va thx kinh de "

ngam chung & diém cuc vién. Biét ngudi quan sit c6- dlem cuc vién cich mat 50cm -

“va khoang cach glua vat kmh va thi kmh O 02 kh1 do la 19 5 cm.

~'~'l . 'Tinh d, va s b01 gidc clia 6ng ngam

2. Qua kmh nguol quan ‘sat nhm thay mot doan cla: thuoo Tinh chleu dal doan do

3. Ong ngam tr én van glu nguyén s6 boi gidc dsi vGi ngum quan sat neu thay thi
kinh kép bang mot thau kmh mong, tim tiéu cu’ thau kinh mdi va khoang cach

. glua thau kinh dé va vat kmh Biét mat van dat sét thi kinh mon ,

‘ ]:.’ " 'Du'cn thc dung cua lu’c F mot hat 0 kh01 luong nghl\mo Chuyen dong tuo‘ng_ o

. doi tinh van toc uva gla toc a. Tlm moi llen he glu'a luc F VA cic da1 lu’o’ng :

, mo, uva a

g 2 Duon tac dung clia tir truong deu B mot hat co dién tlch q, khol luong ngh1.
o mg chuyen dong tuong d01 tmh theo quy dao tron ban kinh Rtr Ong mat phang

o SqB
e vuong goc vGi tu truo‘ng Dat oaB =
. - m - . )
dong Bo qua tc dung cua trong lu'c Hay ' ‘ \
- a) Chung minh hat chuyen dong tlon deu vou van toc goc 0= mB

b) 'I“m t6c do u cua hat qua cic dai lu'o‘ng q, my. B va R

: c) Tim. bleu thuc dong nang Cua hat va tinh dong nang clia hat trong truong'f |

horp tu truong yeu

, v6i m la kh01 luong cua hat khi chuyen B



Al

; @ bé thi chon hoc smh gl0| quoc gla THPT nam 201 6 ngay thl thu nhat

- hé gbm mot vat_ nho c6 khoi luo‘ng m dugcv- ‘

~ gn v6i hai 10 xo c6 do cing tuong tng 1a k,
'va k). Hai 'ddu con lai cta 16 xo dugc néi v6i
nhau bing mot soi day méanh di- dai, khong R T
dan va vit qua mot rong roc (Hinh 11.1). Khei - =~ ‘H’”h 11.1
luogng céc 10 xo, day néi va rong roc khong dang ke Ban dau hé nam yen rong roc‘

dugc gilt sao cho céc 16 xo khong bién dang va: luén song: song vGi mat phang nam .

ngang. Coi luc can khong khi, ma sdt giita rong roc va truc khong dang ke day o
‘khong bi trugt trén rong, roc. Gla toc trong. truong la g g. :

1. Bo qua ma sit gitta vat va mat phang Kéo vat doc theo truc. 10 xo. torl vi trl sao

cho 10 xo k b1 dan mot doan nho roi tha nhe Tinh khoang thm gian ke trkhi

“tha vat t6i khi cdc 10 xo khong b1 blen dang lan thu’ nhat trong ha1 truong horp
a)Glurongroccodmh o R A
. b) Giff truc rong roc cd dinh, rong roc co the quay
2. | Cho he s6 ma s4t nghi va hé s6 ma sat trugt giua vat v6i mat phang tuo’ng u’ng la

By VA Py o > Ly). Tai thoi diém ban dau to= 0 vat du’ng yén, céc 16 xo kh(')ngf
bién dang va day néi. qua rong roc khong bi ching, ngudi ta kéo rong roc
chuyén dong song song Vvdi tryc cta 1o xo theo phuong ngang, huéng sang phai.” ’
*+ Quéd trinh kéo rong roc duoc thuc hién sao. cho rong ToCc CcH- the quay tur do ,
quanh truc ctia nd. - : ’

a) Rong roc dugc kéo vdi van to¢ v khong d01 Xac dmh thorl dlem t kh1 vat | ‘

m c6 van t6c bing v lan thit nhat. Tmh nhlet luong smh ra trong qua trmh . "

»chuyen dong d6.

b) Ngay tai thoi diém t,, rong roc dirge tac dl_mg luc dé c6 gia t6c kh_(‘)ng déi -

ay clng huéng v6i V. Xdc dinh gia téc 50 dé vat luon. truot trén mat ngang va,

cach long roc mot khoang khong doi. Biét rang trong qud trinh chuyen dong, N
be mat vat luon ti€p xdc véi mat phang nim ngang. ’

PR

§ ‘Mot mol khi If tudng don nguyén tir thuc hieén mét chu trmh ABCDA duo’c :
biéu dién trén gian do p— V c6'dang hinh binh hanh \Hinh 11.2).Cho : pA pB = 3p0,,

Pc=Pp = Po» VA = Vo, Ve =Vp=7V,, trong d6 pg va Vg l_a cac thong“sq CQI nhu
da biét. ‘ . S SR



- Tim phuong trinh clia mGi lien hé gilta
_ nhiét do va thé tich trong qua trinh BC.

" Tim nhlot do 16n nhat Thax V@ nhiét do

‘Chting minh ring trung .»diém M,ci‘la doan &Iy
~ BC chinh la diém chuyén d6i nhan nhiet —

PA
3pg

nho nhat T,;; cla khi trong chu trinh trén. . Pok-

nha nhiét cta khi trong qua t11nh BC. . o / Hinh 112
Tinh hiéu suat ¢ha chu trinh da cho. ‘ ‘

: | - Xét he giao thoa Y-ang, hai'khe song song S;, S, cécn nhau mot khoang
a=2'mm, man quan sat E cdch mat phing chita hai khe mot khodng D = 2 m.
- He. thong khe — man dugc dat trong khong khi. Nguon sang S la day téc thang

hinh tru c6 duo‘ng kinh r4t nho clia mot béng den dien duoc dat truée hai khe S;, S,.

"Trong thi nghiém, day téc ludn duoo dat song song véi ha1 khe S,, 52 Ban ddu S’
- dat tai SO céch déu S], 82 ‘

f“l.' Dat truéc hai khe ‘mot tdm kll‘lh loc sic, ch1 dé lot qua biic xa c6 budc séng ,‘ .

0,500 pm. Mién quan sit dugc hinh 4nh giao thoa co dang dei xung, khoang )

cach: gnra hai van ngoai cung 1a 20 mm.

'- a) Xac dmh hleu khoang cdch tix khe Sz va khe Sl t6i vi tn van sang bac 3 tren man.
: b) Xéc dlnh so van sdng, van 61 ‘quan sat duoc tren man. , '

",Anh sang phét ra tir day téc bong den 14 4nh sang tr ang, gom cac anh sang do‘n |

séc ndm trong dai 0,400 pum < A < 0,750 um duoc chiéu vao hal khe Y-ang.

" X4c dinh s6 btic' xa va buéc sOng clia timng. biic xa cho van sing tr ung nhau tai
i tri van sang bac 5 ctia 4nh 'sdng do c6 7\, 0, 750 nm :

: Tan Vi tr1 van sdng frung tam ban dau O .trén man E dal mot may thu quang o "
dlen c6 do nhay cao. Cho nguén séng S dich chuyen trong mat phang P song -

‘ _song vé6i mat: phang ¢hita hai khe S;, S, vdi.toc do khong adiv=1 cm/s nhu
i h1nh 11.3. Hay xac dinh tan so dao dong cta dong quang dién’ trong may thu

| .. khi nguon sdng’ con & gan truc SOO Blet rang nho kinh loc séc, anh’ sang

: ,ton hai khe cé buéc 'séng
A =0,400 pm, nguén sing S
céch mat phing chita hai khe
S, Sy 1al=1m. Coi cuo‘ng do -

gidong quang dién ti le véi

. cuong do sang tai O ‘ ‘ o “Hinh //3



m &% Trong ba1 nay chung ta xét mot hé dlen tich duoc dat trong moi tru’ong chan

khong dé tr do thigt 1ap méi lién hé gura hang s0 dién €, hang s6 tur Ho va téc dor TN

anh sdng c trong chan khong. E
Trong hé quy chiéu phong thi nghiém - 1 Y
K, gia st ¢6 mot chubi dai vo han cic ~ <——© 000060060006 600:

________________________________

dién tich duong giong hét va cach déu eoee '6'9;3@@'@'9'@'@'@9_"
.nhau chuyén dong sang bén phai véi - . |- S| L .

van t6c V. Coi réng cdc dién tich ndy 2 qO n L,

phan b6 rat gén nhau dén mijc c6 thé Y O‘_' | AT

coi nhu chiing tao thanh miot day dien . -Hinh 1 4

tich lién tuc Vol mat do dién tich dai +\. Song song va rit gan day nay c6 mot day' )

- khéc giong het nhung c6 mat d¢ dién tich dai —A chia cdc dién tich am chuyen dong |

v6i van toc —v. Céc dién tich am va duong luon luon chuyen dong 6n dinh doc theol
cac day da cho véi toc do khong déi v. Mot dién tich diém q (q > 0) chuyen dong véi

- van t6c khong d01 u song song voi hai day n6i trén vé phla bén phai. Goi's 1a khoang -~

~ céch gitta dién tich q dén truc d6i xing nam giita hai day (Hinh T1 4). Khoang céchs
16n hon nhiéu l4n khoang cach glua hai day. Hai day dien tich +A va —A 12 rdt gan

nhau nén tir vi tri clia dién tich q c6 thé coi hai day d6 nhu la mot day dan trung hoa

co chiéu dai vo han véi cuong do dong dién I =2Av.

1. Xac dinh do.16n luc tu, l_uc dién '
tdc dung lén dién tich q trong hé
quy chiéu K. '

y o e AY
%9696@96()@@9@@9@699@ Vp .

2. Xét bai todn trong hé quy chleu :
"K' gin véi dién tich gén v6i dién :
“tich q. Goi van t6c cha dién tich 2710 .7
am va dién tich. duong trén hai A
day | khi d6 tuong ting la vV, va v,

-1

m,‘m s
p ' ‘
(Hinh 11. 5) Do hleu ung tuong doi tmh ha1 day da cho tuong duong vm mot j

day khong trung hoa véi mat do dién tich dai tong cong 7v|~ Ap + k Trong do 7» '

va A, tuong tng la mat do dién tich dai cua day dién’ t1ch duong va day dlen thh E
am trong hé quy chiéu K'. Biét ring, dlen tich bat blen véi phep blen d01 Lo-ren

a) Chu’ng m’mh : 7‘"1“ = —-——M

b) X4c dinh do I6n luc tix, lyc dién tic dung lén dién tich g trong he quy chi€u K'.

- 38



R 3 “ Theo thuyet tuong dei hep, luc tong cong F tac dung len dién tich q trong he K»' )
lién hé véi lu’c tong cong F' tac dung 1én dlen thh q tlong K bang cong thu’c
F= F 1 - 27— Tu' moi llén ,hé nay va cac két qué da'tinh & trén hay rut ra

mai lien he gtua €0, Ho vac.

Choblet ,‘ : N o -
— Céc hé quy chi€u K va K' ¢6 cdc truc tuong ing song song. Khi K’ chuyén
dong doc theo phuong Ox clia K véi t6c do.u khong doi, ta c6 thé s dung

Vx_u R I

cac cong rth’u’c cong vanl toc vy :_1——T, V= Vg, V=V,
‘ " el ,
— Diéntr udng E do dién tich diém q gay ra (ai dlem dat cach né mot khoang
Dy trong chan khong co bleu thitc E = ——i?
4megr

— vCam tng tir B cta tr truong do dong dién khong dm I chay trén day din

thang dal vo han gay ra tai c'hem dat cach né mot khoang r trong chan 3
| khong co bleu thuc B= Hol I
27

Xac dinh chleu dax cua vat va chlet sudt cua thau kinh.

“Dé xdc dmh chiéu dai cta mot vat ma ta. khong thé do truc tiép c6 nhleu cach khac nhau.‘ e

. Trong bai toan nay ta xdc dinh chleu dai day t6c. béng dén’ soi dot va xac dmh, 1
~ chiét suat clia chat lam théu kinh h01 tu thong qua phep do quang hoc. ~
Cho cac dung cu sau ' ‘ ‘

- — Mot thau kinh hoi tu mong, ha1 mat ciu cb cung ban kmh (chua blet tleu cu: ~
, f chiét sudt chat 1am thau kinh va ban kinh cong clia thau kinh) ; '

= Mot bong den. SO1° dot dugc che phu bO’l kinh loc sdc mau. do c day toc'-‘
~ dang hinh tru can-xdc dinh chiéu dai h. Vi tri day téc 1a co. dmh trong den
‘ nhung ta khong the Xac dmh truc- tlep duoc tur ben ngoa1 o

- 01 man chan';
=0l nguon dlen mot. chleu 6n dmh 01 bten th’

= Thuoc do chleu dai, thtroo kop ; . o /
- - Dayndi, khod K., gid d& cdn thlet S S ¥ e
-Hay . Trinh bay co so If thuyét xdc dinh chteu da1 h' clia day toc bong den va
L chiét suilt n-cta chat lam théu kinh d6i v6i dnh séng phat ra tir den'soi dot..

2. Trmh bay so do thi nghlem, céc budc tién hanh bang biéu can thlet va .
cach xu 11 S0 heu dé xac dmh h,n. R



De thi chon hoc smh gioi quoc gla THPT nam 201 6 ngay thl thu hal |

Vao gilta thé kl XIX nha khoa hoc Fu-cb da
- khéo sét chuyén dong clia mot con lac c6 cau- tao_
tUGng tu nhu mot con lac don. Cén ¢t vao chuyen
"dong cuia mat phang dao dong cta con lac, ong da-
_ chiing to rang Trai Dat tu quay xung quanh truc ctia n.
Con lac d6 goi la con lac Fu-co. Trong bai nay ta
khio sat chuyén dong clia con lc Fu-co duGi dang
- chuyén dong ctia mot con ldc don trong he quy chigu™ .
quay, duoc dac trung boi lyc quin tlnh Co -ri-0-1it va o Nam|
dudi tac dung cta trong luc. _ v C Hinh 12.1°

‘ Ta1 mét noi c6 vi do ¢ tré én ban cau Bac clia Tréi Dit, ngudi ta t1 eo mot con lac dcm L
khoi lugng M, chiéu dai /. Goi O 1a vi tri can bang clia vat M khi con lac dung yén.

Chon he toa do Oxyz gan cd dinh v6i Trdi Dét, mat phcmg Oxy nam ngang song'_ L

song v6i bé mat Trai Dat, truc Ox theo huong Don0 va tiép tuyen VoI duong vi
~ tuyén di qua diém O ; truc Oy-theo hudng Béc va tiép tuyén véi dunrng kmh tuyén
~di qua diémi O ; truc Oz di qua tam Trai bat (H. 12.1). Do Tréi Dat ty quay quanh
"truc clia né véi van toc goc o (co phuong tring véi truc quay ciia Tréi Dat chleu‘
-t dia cuc Nam t6i dia cuc Bac) nén hé toa do da chon ciing quay v6i van toc goc' @.
 Khi vat M Chuyen dong vdi van toc v s& chlu téc dung ciia luc Co- 11 o-lit theoyv .

- cong thic FC = —-2M(oo x v). Trong dé 0) x v la ki hiéu tlch vector cua ha1 vecto

o vav. Luc FC c6 ‘phuong vuong goc VoI mat phéng chua ®Vva v va co cic

thanh phan F, = 21\/[((1) (ov) F- =-2M(w,v, —o,v,), F, = 2M(o3 OyVy)...
‘Gia thiét vat M chi chul tac dung cua trong luc (coi gin dung hu(mg theo phuo'ng
Oz), lyc Co-ri-6-1it va luc cang ctia day treo. Goi mit phing chiia truc Oz va day
~ treo chia con lac 12 mat phing dao dong. Coi bién do géc clia con l4c. 1A nhd, vat M -

chi chuyen dong trong mat phang Oxy va do [6n clra thanh phan luc Co -ri-0-1it
theo phuong Oz 12 rit nhd so véi trong. luc -

1. B qua su thay déi tan s6 dao dono clia con ldC gay b01 tac dung cua luc Co -ri-O-lit.

MO0 té chuyén dong clia mat phing dao dong va vé phéc dang quy dao'ciavat M
trén mat phang Oxy trong khoang thoi gian bang 1 chu ki. Biét ring tai thoi diém
t=0vat M & diém O vaco van t6c ban dau hudng theo chiéu duong cua truc Oy

- 2. Hai thanh .phan cta Iyc Co-ri-o-lit theo phuong Ox va Oy co the V1et “duéi )

‘dang F = Mbv, va F = —Mbyv,, trong d6’ b duorc goi la thong s6 C(‘) -ri-o-1it

(cho Vi do o). T‘m b.
o
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3. Do tdc dung ciia lyc Co-ri-0-lit, mat phang dao dong va tan s6 dao d(?ing cua
' con lic déu thay ddi. Viét phuong trinh dinh luat II Niu-ton cho vat M trén
_mat pbang Oxy va tim céc tan s6 goc Q dic trung cho dao dong ctia con lic.
_ Blet rang hé phuong. trinh chuyen dong cta vat M c6 nghlem dang X = Asm(Qt)
va y= Bcos(Qt) trong do A B 12 c4c hé.so khong: 601

1..- Mot mang nuéc xa phong c6 suat cang bé mat o

" duogc cang trén mot khung ciing gém hai thanh co
~“dinh OD va OE trén d6 c6 thanh manh MN nam
ngang, tao thanh mot tam gidc déu OBC. Khung
'nam trong mat phing thing ding. Thanh MN . .
ndm ngang c6 khoi lugng m, c6 thé truot tinh tién _‘B : AT
khong 'ma sit tren hai thanh OD va OE. Chon  §  '*  \
truc toa do Ox theo phueng thang diing va-chiéu ’ .

) "duong huéng xuong duéi (Hinh 12. 2).

M

H1n/1 12 2

. ..a) Kh1 thanh MN nim can bang, trung diém cua thanh o vi tn u’ng vdi toa do
~ Xg'trén tryc Ox ; tim ;. theo m,gvao (g la gia téc trong truong)

b) Tir vi tri can bang, kéo thanh MN tinh tién xuéng duou mot doan nho roi thd .
nhe. Chung minh thanh MN dao dong dleu hoa va tinh chu ki dao dong clia thanh.

2. YTmh cong nho nhat dé thoi duge mot qua’ bong bong xa phong co ‘bén kinh R. B
e Blel trong quéa trmh do nhiét do khong asi, ap suat kh1 quyen la Po. va suat ;
-, cang bé mat. cua mang Xa phong la 6. . R

B | 7 Trong Céc xe 0 10, xe may dlen ngum ta thtro‘ng dung nguf‘)n tr acquy hleu
f{,dxen the thap va st dung mot mach khuech da1 hiéu dién thé mot chiéu (mach
~nhan, ap) dé.cap hleu dién thé cao cho dong co. Hinh 12.3 mo ta so' doé nguyen i

- ~don gian cia mot mach khuéch dai. hleu dién the mot chiéu. Mach dién gém mot |
' cudn day L thudn cam, dlot b 1f tudng, tu dlen C- va khoa chuyen mach K duoc

mac vao nguon dién c6 hiéu dlen the¢ - S c.

UO khong déi. Hleu dién thé cao dugc
lay ra ¢ hai déu ciia tu C. TL_l co dle_:n
dung khd 16n. Khod K trong mach dién
- 1a khod dlen tr va chu ki déng — ngat
. cha’ khod K 1a rat ngin-nén chi mot . ST
phan nang luo‘ng thh trit trong cuonj S iR 123

41



cam chuyen sang tu sau moi chu ki dong - ngat Trong moi chu ki’ dong = ngat‘

~ khod dong trong khoang thoi - glan t; va ngit trong khoang thoi glan t. Chu Koo

dQng — ngit T=t + b rat ngan thoa man T « 211\/ Dlen tror tal R la lcm nén . -
dong dién qua dién trd 13 nhd va c6 thé bo. qua :

[

1L O thoi di€ém ban ddu t =0, tu dlen chua dudc tlch dlen va trong mach chua co‘,_v i
o dong dlen déng khod K va n6i mach véi nguon UO Tlm biéu thitc h1eu dlen '

thé Ul glua hai diu tu dién va cuong do dong dlen qua cuon cam theo thb'lﬂ,;
,glan t trong chu ki déng.— ngat dau tién. : ' ‘

2 Sau nhiéu chu ki déng ngét khod K, dong dién qua cuon cam s& bién thlen |

‘.

tudn hoan véi chu ki T va hi¢u dién the U, gilta hal dau tu dxen gan nhu khong‘ e

U, t L o
thayd01 Tmhtlso—theohesoa— L . S
.UO' L t|+t2* -

. m@ Lutng chat cau la mot tap hOp hai méi truomg trong suot ‘ngan- cach nhau

bdi mot phan (hodc toan bo) mat cdu. Trong bai nay, ching ta s&€-chi xét 1uo’ng cau
c6 dudng kinh khau do nho, Quy uorc chiéu truyen anh sang la chleu duong va su‘, -

\

‘dung ki hleu AB dé biéu dién do da1 dal sO clia doan thang n01 hai dlem A, B batl
ki (AB AB >0 khi tr A to’1 B.cling chleu duo‘ng quy LI’O‘C va ngucc lal) |

1. Cho mot chom céu ban kinh R, tam C; dinh -
S, ngan cach hai moi truong trong suét c6 -

chiét suat ny, khéc nhau. Al la mot diém

sdng & trong m01 trudng chiét sudt n, quax\Al L \S' A
- n Ny :
luGng chat cdu s& tao anh la diém Ay H.124). 1 N 2
Cic diém Ay, S, G A2 nam trén cing mot - . 51"\“\‘ R o ‘
ducmg thang. Blet cong thic co ban cua : . Hinh 124 RN DL
- nCA; n,CAy
ludng cau. IIK b ZIA 2 , trong 6 1 12 mot dlem t6i nim ‘ren chom cau_
I 2 =

- phan cich gilra ha1 moi tru’o‘ng ‘ ‘
a) Chu‘ng minh cong thic lién ho‘p clia lu’cmg chat cau co duong kmh khau do
. M N _my-my o o
“SA - SAzl‘ S_é . |

| b) Dich chuyen diém Al trén duo‘ng thang di qua Sva C Khl dlem A dan t6i mot‘:‘ ,
- dlem F] thi dlem anh A, xa ddn ra VO cuc, SF| =f g01 la tleu cuvat. Con khi" .

Y
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SF, = f2 goi 1a tréu cu anh. Ching minh f; =

“Cho mot th&u kinh mong c6 chiét suat n gii
~ han bdi hai chom cdu ban kinh R va R,. Pat -

o ’dlem A] Xxa dan ra vo cuc thi dlem anh A2 ciia no dén t6i ™ot vi tri giGi han F,,

,sc n,SC

thau kinh giita hai moi trudng trong sudt c6 A _________ A
chi€t sudt ny, ny. A} la mot dlem sang trén,

‘ o ny.
truc chmh o] trong moi truong chiét suat n, :

tao 4nh 1a diém A, (Hinh 12.5). Goi O Ta .~ Hinh /25

. quang tam cua thau kinh. T1nh ti€u cu vt fI, tieu cu anh f, va ching minh h¢

fhue _f. +-—f2— =1. .
“0A] OAz N

Bi25 Mot photon co nang luong cao chuyen dong theo phu’cmg Ox t6i va cham
- v6i mot electron dang du‘ng yén lam cho electron nay chuyén dong con photon bi-

thay d01 huong Sau va cham géc lech glua phuong chuyen dong cua photon va

electron S0 VGi phuo’ng Ox tuong ung 1a 6 va ¢. Cho hang sO Plang h=46, 625 10 7.s,

toc do anh sang trong chan khong ¢ = 3 10 m/s, kh01 luorng ngh1 clia electron: ’

' ‘_">ya cham‘ co bleu thuo de =.

':Xettruongho’p 9+(p—5 .

'm, —91 10 3, kg, do lon dién tich cuaelectron lel = 1,6.10""° C.

| 1. Chu’ng minh rang dong niang ma electron thu dLroc khong bao g10' dat t01 glaA

tn bang nang luong cua photon tr u'orc va cham

,', .

l
|

K ‘} ‘ a) Chu‘ng mmh rang dong nang clia electron (tmh theo do‘n Vi J) thu duoc sau

m.C (1 = sm(p)
- sing

- b) Cho goc 9 - 0, 007 rad electron (sau kh1 b1 va cham boi photon) chuyen
_‘ dong dén dap vao mot nguyen tlt hidro dLrng yén & trang thai co ban. N guyen -
tir hidro c6 the phat ra cac erc xa cé buorc séng bang bao nhleu ? Biét rang.

13,6

o trang thal du’ng, nguyen tu hldro co nang luo‘ng E = - (eV) trong do "
; n2 -

n=1234 R
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QE THI CHON DOI TUYEN OLYMPIC VAT L -

. @ Dé thi chon doi tuyen Olymplc nam 201 1 ngay th| thu nhat "; |

éﬁzﬁ Mot vanh tru mong I, dong chat kh01

luong M, bén kinh'R. Trong.long vanh tru ¢6 . -

mot kh6i try dac I, dong chét, khéi luong m,

ban kinh 1, cling chiéu dai véi vanh tru. Trong

* hinh 1.1. Oxy 12 mat phang tiét ‘dién Vuéng

- g0c V6i truc vanh try, A va B 1a giao diém ctia

~ mit phang: Oxy vi hai tryc. Tac dung luc c6

~ phuong di qua A vao vanh tru sao. cho vanh A

'y A

tru lan khong trugt trén mat phéng nim ngang R

~doc theo chiéu duong truc Ox. Biét khéi tru

lan khéng trugt trong long vanh tru, truc khoi

tru luén song song véi truc vanh tru.

Hmh Il 1

O thoi diém t, géc hop b(n AB va phuomg thang dung la (p van téc clia A la VA, R

tdc do goc clia AB quanh truc di qua Ala .
1. Tinh dong nang cha he & thoi diém t.

2. Xéc dinh luc ma sat glua vanh tru va kh01 tru, glua vanh tru va mat phang nam' )
ngang theo gla toc x, cla A va gia téc goc (p ‘clia doan AB o’ thm dlem t.

3. Gla thlet rang truc vanh tru chuyen dong deu

- a) Tim gia t6c goc ¢" cla doan AB theo (p, R T, gia toc clia A va gxa toc trong - |

- trudng g.

b) Xéc dinh quy luat bién doi clia ¢ theo thoi gxan neu (p ch1 nhan céc gla' ' {%‘“ >

tri nho.

& Mat Tron (MT) duoc 001 nhu mot kh01 kh1 Ii tu‘ong dang hmh cdu, tam O ban.~
~ kinh RS, co kh()l luong rleng Ps khong déi va dugc nhin tir Trdi Dat (TD) duou _'

dudng kinh goc 1a 2aS = 32" (Hmh 12) Tra1 bat quay xung quanh MT véi
quy dao thuc t€ c6. the coi nhu 12 tron véi ban kmh Ry = 149, 5. 10 km va chu ki oo

"T 365 ngay Cho hang 6 hap dén G=

; ,I'Q”ION.m kg~ ,kholvlrugng mol cha

- Khi MT lapi= | 25 10 kg miol™' va hing s6 khi If tudng R ='8,31 Lmiol "K',
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Hznh 12

1. 'Tmh ban kinh Rs va kh01 luong riéng Ps. ¥

B 3. Hay xdc dinh 4 ap sudt p(r) tai mot dlem bén trong MT, céch tam O mot khoang
‘1 v6i gia thiét 4p suat bing O tai blen cla MT. Tu do tinh 4 ap suat p; ° va nhiét do
. To tai tam MT. ‘

L. L \ /

3." Tinh thé€ nang hap din ctia MT theo G, Rg va pS, roi-sau dé theo kh01 luorng
Mg va ban kinh RS cla MT ‘

{f# Cho hai vpng-er‘n»‘loal'manh -
giong hét nhau, bdn kinh R, mdi .
vong c6 dién tich Q (Q > 0) dugc

© phan b6 déu .trén toan vong. Hai
vong dugc dat co. dmh song song véi T
nhau trong chan khong, khoang cich . - e
gitta hai vong 1a 2R. Chon truc toa d¢ \
Ox trung v6i truc d6i xing cha hai
- ~vong v6i-goc toa do O dat tai dlem_' o '
- céch deu hai vong (Hinh 13). Hmh]3 s

) 1. Xac dinh cuorng do dién truo‘ng ta1 dlem bat K tren truc X.

><V<

2. ‘,'Mot dlen thh duorng 9 kh01 lu’o’ng . chuyen dong doc theo truc X tu Xa vo .' B
' ,‘..cung lai gan hai vong von van toc ban dau v, Bang phu’o‘ng phap do th1 hay
“cho blet VO pha1 thoa man didu klen gl de dlén‘ tich q c6 the di dén goc toa do ’

3. Liéu c6 t6n tai vi tri ma A ta ¢6. thé dat dlen tlch q nim yen 3} do khong ? Neu co.
"thldolav1trfcanbangbenhaykhongben7 S e

4. -‘Dlen tich q. duoc giit tai diém. tren truc X ¢6 toa do xo (O < xO < R) Ta1 |
- thoi diém t = O tha nhe: dxen tlch q ra. Hay Xac dmh vi tri clia q & thoi. dlem t
batki. o : , NIPUP

‘ Mot dong kh1 phong Xa do‘n nguyen iid (co chu ki ban rd la T kh01 luo‘ng mot . |
nguyen tu’ la m) chuyen dong xuyen qua mot lo‘p chat bao vé co be day a -

[ i
. .



S

o Biét s6 nguyen tlr kh1 khuech tdn theo phuong Ox vuong goc voi be mat- lop chat

bao ve, qua mot don vi dién tich; trong mot don v1 thol glan ti le thuan véi do blen

: thlen mat do kh1 trén mot don vi chleu dal ’ s
e

dx-

. ; : - oo T
V6D la mot hang s6 duong, n la mat do khi. ‘dx R
(Hinh1.4). ~ o e S
i

Gia thlet rang & trang thai 6ndinh, mat do khr»

‘tai moi dlem khong d6i theo thoi gian. Hay im: x|
1. Khéi luong riéng cia khi trong I6p chatbao ~ O~
Ve nhlr 1a ham ctia toa do X, N o Hinh 1 4 -

2 Bé day a de kh1 ra kh01 ]orp chat bao ve mat do khi. glam d1 10 lan

e

i Xac dmh budc song laze chlet suat clia chat long va gla toc trong tru'ong

' Cho cac dung cu sau

- — Binh thuy tmh hmh tru mong, ho trén thanh co khac cac vach chia do dal

r

~ Can dLrng chat long trong sudt cdn xac dinh chiét suat S g ‘

~ Ban xoay lién két v6i dong co dlen xoay chleu cé the dleu khlen toc do.‘
quay thong qua diéu khién dien ap cép cho dong co. Tren ban xoay ¢ gan _

“hé thong mam cap dé co thé ¢& dinh b1nh hinh try ﬁat trén do ; “,

- Nguon dién xoay chleu 220 V, b1en tro o -0 N
'~ Dao dong ki dién tir, p1n quang dién, brit laze ' A _
- Thuéc do co do chla phi hop, C'ICh tr truyen qua da blet hang s6 cach tu N

‘ —.j Miéng glay bac mong c6 thé st dung 1am mat phan xa, man chleu céc thlet‘
_b1 che chén, gi4 dg, day n6i, ngat dién, bang dinh, but danh dau can thlet

N

Yéu ciu;

1. Trinh bay cach bo tr1 thi nghlem céc buoc tién hanh va xir. 11 SO lleu de xac

dinh buéc séng ctia biit laze va chiét sudt ctia chat long dung trong can .

2. Trinh bay hai phuorng 4n thi nghlem xdc dmh gla toc trong truo’ng g, bao gom ', :
_\ - Xay dung céc cong thic can thiét ; ’ , S

- — B tri thi nghiém va cdc buéc tién hanh de thu thap so heu

— Cach xu 1i s6.ligu dé xac dmh g.

g o
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E . De th| chon doi tuyen Olymplc nam 201 1 ngay thi thu hai

Mot t4m kim loai méng hinh chu nhat, mot Ty

© canh ¢4 .d6 dai a, mot canh rt dai so véi a, dat : «---S-if >
trén mat mot chat 16ng dinh uét hoan toan'd6i véi  FT7- Ve '
‘kim- loai nay Ta4m kinh loai duoc nang cham lén 74 I N
- dén vi tri cao nhat sao cho chat 1dng van con-bam b /,’ \
~-vao tdm. Goi ¢ la géc hop bdi tiép tuyén tai diém L AR N _
M b'lt ki trén mat glm han chét. long vii mat nam 0 x
Hinh 2 !

anang (Hinh 2 1) B]Ct 4p sudt khi quyén 1a py,

kh01 lugng riéng cta chat long la p, he s0 cang bé mat cla chat long la o, gla toc
‘trong truong la g ‘ \

I Tim cat toa do x, y ctia M trong hé truc toa do Oxy cho nhu. hmh \E theo 0, C
pvag. ' ‘

~2. - Cho a>11f Hayxacdmh o

-'a) Chiéu cao cuc dai h'.ctia tam kim loa1 SO vorl mat chat long nim ngang
b) Be rong nho nhat b (b KN) cua cot chat long bam vao tam klm loai. -

“ C) Luc tdc dung theo phuong thang du’ng 1én mot don v1 dai (theo canh dal)
. cla tam, biét. trong l'uorlg mot dorn vi dai (theo canh dal) cua tam kim loai.

‘ la Pl . : . . .
V3 Lap cac phu‘ong trmh du de t1m 1a1 céc ket qua cua y 2 trong truong hop

i",Cho btet

. Ban kmh cong R ta1 mot dtem tren ducmg cong co the Xdc: dmh theo cong thuc

: ’ﬁ.:t"ds
o |de

v01 d(p la goc tao bO’l cac tlep tuyen cla duo‘ng cong ta1 c‘hem dau va s

Co di_,em cudi cua cung ds trén. duong cong chua,dlém dang xét. 2 ,

tan(7T +C..

e

ln

. J'
cosar
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 cb gbc la Mat Tron (S) er va eg Ia vecto'don vi ting véi hai toa ,dc_) 0.

48

] trong d6 a = GMm G 1a hang sO hap dan) vva L lan luo“[ la van toc va
momen dong lugng clia hanh tinh. Trong bai todn nay, ta chon he toa do cuc

'a) Chitng minh ring néu hanh tinh chi

. .

~ Xét mot hanh tinh (kh01 Iuong m). chuyen dong quanh Mat Troi (kh01 lchmg M)
~Ta, dmh nghia vecto Z nhu sau :

— 1_._»_; “ ‘ ISR
Z:-—vxL er , b
a . e S

" chiu tac dung bai luc hap dan cta

Mat Tron thi Z 1a mot vecto khong
ddi, huéng nr S vé phla dlem can -
nhat P (H1nh 2. 2) SRRP PR

b) Dung vector Z, hay chu’ng to phuorng -
‘trinh quy dao trong toa do cuc cha e : -
hanh tinh la / : © o “Hih22

P
1+ecose

~Biéu dlen céc dai lugng p va e & trén qua r va rp, ,tl ong do A la dlem v1en nhat |

P la dlem can nhat clua hanh tinh.

Nhur vay theo y 1 néu chi c6 luc hip dan cua Mat Troi tac dung len hanh tmh »1 "
thi quy dao cta hanh tinh 12 ¢ dinh, dac biét- 1a diém céan nhat P cling cO dmh -
Trong thuc t€, nhiing quan sat thién van cho thay P dich chuyen cham va thé’

hién rd nhat dox véi Thuy tinh, hanh tinh & gdn Mat Tron nhat. S& di nhu vay la ‘ ..
Vi theo thuyét tuong ddi rong, chuyen dong ctia mot hanh tinh’ xung quanh )
Mat Tron (ca hai déu dugc gia thiét 1 céc qua cau dong chat) can pha1 duoc' »

mo ta bO'l thé hap dan Niu-ton U( r) = m cOng v6i mot the nhleu loan

. M1L? 1
Gy G T
Coct mrT 3r o
- o 2
trong déc la t6c do anh sdng trong chan khong, g=- 3G7M L .
‘ et m



a) Chu‘ng minh rang Up thod man diéu kién la mot thé nhleu loan, tch
[Up| <] -

b) Do c6 nhiéu loan quy dao cua Thuy tinh thay déi, nhung nhiéu loan la rat nho
nén trong phep gan ddng bac nh4t vin c6 thé coi qu§ dao hanh tinh Ia ellp

Viét bi€u thic cla vecto Z khi -¢6 tinh dén thé nhiéu loan. Tinh % va

b X F/ ' N 9 2 de N 7 ) ] . .\ '
biéu dién né nhu mot ham s6 cha g, G, M, o e va p cua elip (da tim duoc

&y 1). T dé suy ta do bién thién AZ trong mot chu ki T ca Thuy tinh
quay trén quy dao elip va di dén ket luan rang, th€ nhiéu loan cé nguon goc
| tucmg doi tinh Up da 1am bién ddi quy dao tuong tng véi su quay cham ctia
truc dai elip quy dao xung quanh goc S (tfc Mat Troi).
c) Tinh goc quay A(p cua quy dao Thuy tinh theo mot chu ki nhu’ 1a mot ham
86 cua G, M, ¢ va cdc khodng cach cuc dai va cuc tleu TA va Tp.

d) Tir nhiing ket qua trén suy ra "do dich the ki" d6i vdi Thuy tinh 1a g6c 802
‘ma truc 16n quy dao quay duofc trong mot the ki Tinh 5Q ra gidy (gbc).
- Thyc nghiém do dugc goc nay la 6Q2 = 42,6" + 0,9". Hay $0 sanh két qua
‘ nay va ket qua ban'vira tim duoc dua trén thuyet tuong doi.
Céc s6 liéu can thiét : Hang sO hdp dan vii tru G = 6,67. 10*” N m” kg .
khoi ludng Mat Troi : M = 2. 10%. kg Doi v6i Thuy tinh : chu k1 quay quanh

N MatTrch 88ngay,rA 7010 mvarp—461010m"
Cho blet trong hé toa do cuc (r; 0) co cac hé thue sau :
N E )
deg, - S de,“ A% .5 = N
d—fzeez .Ge dt =C eee; V='rer+reee. .

i

v

1. 'C6 Hai anh em smh doi A va B T1m moi ngudi deu dap mot lan trong 1 gidy -
va tuong tng véi m01 nhip tim cé truyén di'mot xung vo tuyen dién. A &lai va
‘ du‘ng yén trén Tréai Dat (duoc xem nhu mot hé quy chi€u quén tmh) Con B thi
“ bay vao vii try, ldc dau du’ng yén tai thoi diém t = 0, sau d6 dugc gla toc rat
nhanh véi van toc v khong déi (trong vong chua dén mot nh1p tim va khong

. lam roi loan l‘lhlp tim clia anh ta). ‘
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Xét anh B bay trong thdi gian t; (theo déng hé cta anh ta) bao gbm ca qué trinh
phat xung va nhan xung tir Tra1 ‘bat. Sau do, vao thoi diém t = tl, chuyén dong

chia B bat ngd duge dao chleu-va 'B trgy vé t6i Tréi Dat véi van toc. 5 H01 :

a) Anh B d3 phat di bao nhiéu xung trong‘ qud trinh bay di va vé ?
b) Anh B di nhan duoc bao nhiéu xung trong qué trinh bay di, bay vé ?
“¢) Ti s6 n giita téng xung nhan dugc va téng s6 xung gui di clia anh B trong.
qud trinh bay di va vé bang bao nhiéu ? '
2. 'Cho K va K' 1a hai hé quy chi€u qudn tinh c6 céc tryc toa dé song song. vOi
nhau. Gid st K' chuyén dong vé6i van téc v tuy § so v6i K va 1, oyt
(T, U, ) iuo‘ng ing 1a ban kinh Vectof van t6c va thoi gian trong hé quy
chiéu K (K"). Sir dung phép bién déi Lo-ren dé chu‘ng minh :
EIF g
v

1]

L, T'v ¥
e
A%

a) T=T7'-

A\

" t6i va cham véi nhau. Sau va cham ta duoc électron dung yen va phOton B. Blet :
goc lap bdi phuong truyén cha photon A véi phuong truyén cua photon B la

9 = 60°. Tinh budc séng Do - Broi cua électron trudc va cham Cho‘kh i luong

~ nght cua électron m, = 9,1.10° 3 kg, hang s6 Plang h =6, 626. 10 *J.s va t6c do
~ anh sang trong chan khong ¢ = 3 10* m.s™ o

) Xac dinh h¢ s6 ma sét truo‘t va. he s@ can

L Xét chuyén dong clia mot tdm nhua phéng trén mot mét ban phang nim ngang,
nguoi ta nhfm thdy trong qué trinh chuyén dong, tdm chiu tic dung cla lyc ma sét

truot (hé s6 ma sat trirgt o) va chiu lyc can ciia moi trudng ti 1¢ thuén véi van toc
(fc = —BV, P 1a hé'sé can). Coi cdc va cham trong qud trinh 1am thi nghiém (néu c6)
1a hoan toan dan héi. |
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'~ Cho céc dung cu sau :
© = Vatnhd c6 khéi lugng m da biét ;
- Thude do c6 vach chia dén mlllmet
~ Cic so1 day mem manh, nhe ;
~— Tdm nhya phang hmh chit nhat

~ Ban thi nghlem g1a da, gia treo can thlet
Yeéu cdu : ’
I.. Trinh bay co s& If thuyét va xay dung céc cong thic cdn thiét dé xéc dinh he

s6 ma sét trugt o gitta tdim nhya v6i mat ban va hé s6 can B clia moi truong kh1

- tdm nhya chuyén dong.
2. Trinh bay cach bo tri thi nghiém, thu thap va xtr If s liéu dé xdc dmh o va .
o s 2 3 .4 5 , _
 Chobiét:In(l+x) = x——+2 -2 X i |y < 1.
: . 2 3 4 5 _

@ Dé thi chon doi tuyén Olympic ndm 2012, ngay thi thir nhat
‘Mét con tau vii ‘tbru lic déu c6 van‘t(‘)'c Vo S0 Vi mot hanh tinh va dang & rit

xa anh tinh, khong mé dong co va bay dén gin hanh tinh nay véi khoang. nhim d =
nhu hinh 3.1 theo quy dao hyperbol. Blet hanh tinh c6 khéi lugng M, ban kmh R~

' va khong ¢6 khi quyén, khdi lugng m clia tau rét nho so vé6i khoéi lugng clia- hanh

- tinh va trong qua trinh chuyen dong, tau khong b1 cham vao bé mat hanh tmh Coi
‘h¢ gobm con tau va hanh tmh lah¢colap. =~ c\ . o

1. - Hay Xac dmh
a) Géc léch ) glua phuong chuyen dong cua tau . N

khi tau da bay qua, ra xa hanh tinh va phuo‘ng R
bandau". : o
' b) Dleu klen dé tau khong bi cham vao bé mat, T
“hanh tinh. Trong trudng hop thod man diéu S f)\\‘-
kién dé, véi con tau c6 téc do ban dau vycho |

~ trude, hdy xéc ‘dinh’ géc l(:ch 0 cuc dai va do
bién thién dong lu‘o‘ng cuc dai cua tau sau khi
da bay qua va ra xa hanh tinh. :




2. Gia thiét khi bay t6i diém cuc can (diém cdch hanh tinh mot kboang; ngan
nhdt) thi con tau cdch tam hanh tinh mot khodng 2R va phuong chuyén dong
clia tau bi lech di mot gbéc 45° so véi khi & xa vo cling.

a) Xac dinh t6c do ban dau v, va khoang nham d cha tau theo R, M

" b) D€ tau ha cénh xudng bé mat hanh tmh tai diém d6i dién qua tam hanh tinh,
ngudi ta m& dong ca tau trong thoi gian ngin dé khi phut ra theo phuong
chuyen dong cua tau véi téc do u so véi tau. Hoi. khoi luong nhién liéu phal
dot chay chi€m bao nhiéu phan kh01 lugng cua tau lic dau ?

&84 Mot giot nuéc hmh cau nam lo lu’n'g & mot vi tri c6 dinh trong khong khi,
cdch xa mat dat v xa cdc vat khac. Nhiét do cua giot nuéc va khong khi déulaT
va khong déi. Khi nudc bay hoi tir bé mit giot nudc va khuéch tin trong khong khi
th1 s6 phan tir hoi nudc khuéch tin qua mot don vi.dién thh vuong goc v6i phuong ‘

.dn

Ox bat ki, sau mot don vi thoi glan duoc xéc dinh- bang cong thic N ——D— A

dx
trong d6-D la he sf)' khuéch tin va khOng dai, %1— la d(f) bién thién mat do phan tir
‘ X

hoi nudc trén mot don vi chiéu dai theo phuong Ox, déu trit chiing t dong phan tir
hoi nuéc khuéch tin huéng theo chiéu glam clia mat do. Bd qua tac dung cua,
trong luc va coi hoi nuéc 13 khi li tudng. '

"1. Biét kh01 luong rleng cua hoi nuéc bio hoa 6 sét giot nude 1a pyy, kh01 lu0ng
riéng cua hoi nuée & cdc diém rat xa glot nuéc 13 po. Bd qua sy phu thudc

- khoi luomg riéng cla hoi nudc bdo hoa py, & sit bé mat glot nuorc theo

ban kinh giot nudc trong ‘qua trmh nuéc bay hoi. Coi qua trinh bay hcn la
rit cham. '

a) Xéc dinh khéi lugng nudce q bay hoi khéi giot nudc ¢ ban kmh a trong mot |
don vi thoi gian.

b) Tinh thi g1an bay hoi hoan toan cia mot giot nuorc co ban k1nh ban dau
la a.

2. Gia thiét hoi nudc trong moi trudng khong khi xung q’uanh giot nudc déu la
hoi bdo hoa & ciing nhiét do T. Do lyc cing mat ngoai clia nudc ma gigt nuéc
¢6 dang hinh c4u va 4p sudt hoi bdo hoa ¢ sat mét giot nudc c6 gid tri 16n hon
ap sudt hoi bdo hoa § xa giot nudc. Goi py, 12 dp sudt hoi bao hoa & sat- giot |
nuéc va pyy, 12 dp sufft hoi bdo hoa & cdc diém rat xa giot nuéc. Biét ring
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& nhiét do T, do chénh léch 4p sudt pyy, — py, 12 nho so'véi pyy, hoi nude & sat

N H ' Ly 7z e A L ) A = _.‘ N\ e 7 2, N
bé mat giot nuéc c6 khoi luong riéng la py;,, sudt cang mat ngoai cua nude la o,

khoi lugng riéng ctia nude 1a p,, va khoi lugng mol ciia hoi nude 1a p.

a) Tinh hiéu s6 pyy, — pyp khi giot nuéc dang c6 ban kinh 12 a.

- [ 212 s . P .9 ; . 4a v s 2 P
b) Tim thoi gian d€ ban kinh giot nuéc giam tir a'dén 3 trong khi quyén chita

day hoi nuéc bao hoa néu trén.

4 Cho mach dién c6 so d6 hmh 13.2. Céc ngudn dién mot chiéu &, va ((2 déu co

. sudt dién dong 5V va dién tré tr ong khong dang ké. Hai cuon cam thuan L,val,

c6 do tu cam tuong ting 1a O 5Hva0,25 H. »Tu dién c6 dién dung C = 200 pF, dién

glan t =0, 1 s thi dong K2 Sau khl dong K, mot
thoi | glan t;=0,2 s thi mor Ks. , 9
.’I“xm blou thic phu thuqc thox g;an cua dién tich trén A __|<} p € =R
ban cta tu dién C ndi v6i B sau khi mé K5 va tinh -
hiéu dién the cuc. da1 cuatu dlen C trong cac tru‘o‘ng :

‘ psau o : _Hl_/mm\_/ )
. . . . (g L : Kz '

o e gid | tri R. Pi6t chinh luu D 1a 1f tu’cmg Ban dau tu dién chua tich dién, K, va
'Kz mo, K, déng. Tai mot thO’l diém nao d6 thi déng Kl, sau khl dong Kl mot thoi

gl ‘1 I<]

IR SQ o . ‘ e 2

‘2'R:=60Q N B | 'Hznhssz“

@% Mot chum sang don sac budc song l song song, tlet dién lo‘n ¢ 56 photon '
trong mot don vi thé tich 1a n. a

6L

Chxeu chum sdng néi trén ton mot mat phang theo phuorng hop véi phap tuyen }
cliia mat phang mot: goc i. Xdc dinh dp suat va luc cla anh sing tic dung_len

‘mot don vi-dién tlch clia mat phang nay trong hai trudng hop sau :

a) Mat phang duoo 4nh sdng chi€u t6i la mat guong c6 hé s6 phan xa la .

'b) Mat phang duoc 4nh sang chiéu t6i la mat nham t4n xa 4nh sing. Gia thié’t

moi photon chleu téi mat nay déu bi tdn xa va cdc photon dugc tin Xa deu
theo moi phuong (so photon tan xa tit mot dién tich rat nho trong cing mot

 thoi glan theo céc goc kh01 bang nhau deu co g1a tri nhu nhau)
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2. Chim sdng néi trén chi€u t6i miot qua cdu bén kinh R (‘R > ). Biét qua céu
nam hoan toan trong chim séng. Tinh lyc do chum séng tac dung len qua clu |
trong hai tru’ong hop sau :

. a) Mat ciu 1a mat guong phan xa If tudng. -
b) Mat cau la mat nhdm c6 tinh chat danéu &y 1b.

.g,gﬁfj Cho mot qua cau siéu dan c6 khai luong m, ban kinh R va trén be mét khong

c6 dong dién chay qua.

1. Qua céu siéu dan trén duogc ‘dat vao trong mot tir
~ trudng déu c6 cam vng tir Bo (Hinh 3.3).

a) V& phic dang dudng sitc tit & ving khéng gian
gan qua ciu. »

b) T“lm vecto cam Ung tr do qud cau sinh ra tai-
‘mot diém- M nim ngoai qua ciu xdc dinh bai
r=0M. .

2. Qua ciu siéu din chuyén dfmg doc theo truc,
huéng dén tam cua mot vong day tron ¢6 dinh c6
. bén kinh a (a > R). Biét trong vong day luén ¢6

Hinh 33

dong dién khong déi c6 cuong do 1. Goi v 14 toc do cia qua cau khi né di dén

diém cach tam vong day mot khoang 1a h. Tim v dé qua cdu c6 thé dén du’orc o

tam vong day. Bo quatac dung ctia trong luc va luc can moi trudng.
Luu ¥ : Trong qua cau siéu dan tir truong ludn bang 0.

Momen tit cia mot dong dién tron c6 cudng do I chay

' quanh mot mat ¢6 dién tich A la Pm =LA, Vi i la ;
phap tuyén ctia mat (Hinh 3.4). ' Hinh 3.4

Cam tng tir gay ra boi mot momen tlr fi,, tai mot diém cach né mot doan r xdc -

41 5 3

: dmh boi T la B=10 [_3_(um—r)_r_ “m} véi g la do tir thdm chan khong
. , r r S ‘

Khi mot momen tir i, dat trong tir truérng B thi né chiu tdc' dung cia mot

momen lyc la T=[_ AB.

5 Xét chuyén dong phi tuong d6i tinh céia mot hat notron khi lugng m,, v6i -
van téc v, tGi va cham v6i hat bia c6 khéi lugng m, dang diing yén trong hé quy
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chié’u‘ph(‘mg thi nghiém. Notron bi tan xa theo huéng vecto don vi fi 1ap géc @ véi
phuong chuyén dong ctia notron t6i trong hé quy chi€u kh01 tam. Gia thiét rang va
cham la hoan toan dan hoi. :

1.

- a) Bi€u dién dong lugng sau va cham p| cla notron t6i va p, cua hat b1a

trong hé phong thi nghiém duéi dang oii + BV, v6i cdc hé s6 a va B, duorc tinh
theom;, my va v = |v,| ,

b) Ching minh ring ti s6 gitta déng nang cla notron tdn xa va notron toi xét
trong hé quy chiéu phong thi nghiém Ia : '

m,2 +m2 +2mlm2 cosd)

(m,+m2)

- Hat bla la hat nhan c6 s6 khéi A, notron c6 khéi lugng x4p xi bang mot d(m vi

khéi lugng nguyén tir. Coi qud trinh tdn xa notron la dang huéng dsi véi he

quy chiéu khéi tam. Xét trong | he phong thi nghlem hay :

a) Tinh xdc sudt tim dugc notron tén xa c6 dong nang ndm trong khoang gluaf
Wy va Wy + dW) (Wd 1a dong nang ciia notron tin xa).

b) Tinh ti s6 gilta dong nang trung binh clia notron tdn xa va dong nang cua
notron tdi trong tru’cmg hop hat bia 1a hat nhan bo (A =10).

| ¢) Mot notron bay dén viing ¢6 nhleu hat bia cung loai va dang ding yen Sau

: khl bi va cham v6i mot hat bia nao d6 thi notron co thé va cham véi hat bia
. tiép theo. Hay xédc dinh s§ va cham k cén thiét clia notron véi hat bia dé

mot khi mot notron té1 co niang lu‘o‘ng Wd IMeV sau k lan va cham s&
duoc 1am cham lal va nang lugng chi con Wd = O 05 eV trong cac trucmg _
hop sau : B ‘ |
+ Hat bia I3 hat nhan hidro c6 A = 1.+
+ Hat bia 1a hat nhan bo'cé A = 10.

+ Hat bia 1a hat nhan sit c6 A = 56.

~ Hay dua ra nhén xét dung loai hat bia nao lam cham no‘tron tot h(m y

\

) ‘ De thl chon d 'tuyen Olymplc nam 201 2, ngay th| thu ha|

Mot hmh tru rong béan kinh R duoc glu thing dung Mot dia moéng dong '
chat khéi luong ‘m, bén kinh r (r <R), lan khéng trugt & mat trong cta hinh tru
sao chovtlep diém cta né véi hinh tru luén nim trén mot mat phang nim ngang.
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Goi p 1a hé s6 ma st nghi giita dia va hinh try, 8 12 géc nghiéng ctia dia so véi
phuong thing ding. Cho gia toc trong trLang la g, bo qua ma sét lan va luc can
moi tru’omg ’

1. Gla‘su dia lan déu, kh(/‘)ng trugt va luon nghiéng mot géc 6 = 9, -khéng-- déi.
a) Tinh van t6¢c goc clia khoi tam dia trong chuyén dong quay quanh truc hinh tru.

b) Hoi 6, phai nim trong khoang gid tri [0, Omax] N20 thi didu-gia sir trén
- (lan khong trugt véi géc nghiéng khong doi) thoa man ?
2. Gia sir khi dia dang chuyen dong v6i géc nghiéng 6, nam trong khoang [6

Omax]s NEUOI ta tic dong trong thoi gian ngén 1am cho dia thay déi-géc

nghiéng mot gid tri nhd. Biét ring trong qud trinh chuyén dong: tlep theo, luc -
ma sdt db 16n dé giit cho dia tiép tuc lan khong truot.

a) Goi momen qudn tinh cta dia d6i von truc quay ti€p tuyen véi d” fava ndm

- trong mat phing clia dialal= ymr "I“lm gidtrichay. - o

b) Hay phén do4n chuyen dong tiép theo cia dia khi dia b1 thay déi goc |
nghiéng mot g1a trl nhd quanh géc 0. Gidi tthh

b, i Mot mdy nhiét Ii tudng hoat dong theo céc chu trinh tuin hoan véi nguén’
‘néng la mot khéi nude ¢6 khdi lugng my = 10 kg & nhlet do ban dau t, = 100°C,
nguén lanh 12 mot khéi nude c6 khéi lugng m, = 5 kg va ban dau la nuéc d4 & nhiét

: do t, = 0°C. Gia st tfong moi chu trinh, nhiét 46 nguén néng va ngudn lanh thay
d6i khong déng ké. Cac chu trinh déu cho hiéu sust cuc dai. Bd qua tuong tac nhiét
v6i moi truo‘ng bén ngoai. Biét 4n nhiét néng chay clia nuéc da 1a A= 334 kJ kg va
nhiét dung riéng clia nuéc 1a c = 4,18 ka K L '

. Xdc dinh nhiét d(f)_ t; clia nguodn néng khi khéi nude d4 da tan dugc mot nira.

2. Xdc dinh cong 16n nhat A, c¢6 thé nhan dugc va nhiét do cudi cing t, clia
nguén néng. '

" FECY Mot cuon day c6 161 sit duge mic vao hai cuc A, B cha nguén dién xoay
“chiéu ¢6 dién dp u,g = Uycoswt (U, va @ khéng'déi) Cuon day c6 do tu cam L
va dién trd thuan khong dang ké, dién tro thuan R n01 VvGi trung diém M cua ,
cudn day va N (H. 4.1). Biét 15i sit c6 do tir th4m 16n va tir. thong qua mdi vong

day trén cudn cam déu nhu.nhau. Chi xét trudng hop. khi céc dong dién trong
mach & ch& do on dinh. ‘ . :
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W2

Co

Cho biét Lo = = 4\/_R Quy uc chidu duong va ki hleu cac dong dién chay

trong mach nhu trén hinh 14.1. o
1. Khod K mé. Tim biéu thic cuong do dong dién qua moi nita cudn day va do

léch pha giita chiing. .
2. Khoi K déng. Biét cuong do dong dlen qua 4 A ‘ .
dién tr& R 6 bien do tang lén 2 14n so v6i ll’ T ‘“lci
. , T : —C
khi K m& va sém pha = so v6i upp. - Ve R T
3 UaB e D
. ' . l
Hay x4c dinh : R _Ll ©
A : ‘ ~C,
a) Dién 4p hiéu dung trén céc tu dién. ‘ T
b) Ti s6 clia céc dién dgng S - B

| : ‘ i Hinh 4.1

— 16i, dat dong truc.

Céc thau kmh dugc lam bang thuy tinh chlet sudt n va c6 tieu cu tuong ung [af) va
f, (d6i v6i dnh sang c6 buoc song A), dat cidch nhau mot khoarig 12 e khong ddi
(e < f}). Thdu kinh L, & phia trudc goi 1a kinh trudng va thau kinh L2 & phia sau
goi 1a kinh mat ‘Gia thiét rang diéu kién tuong diém hoan toan duorc thoa man.

I. »Chleu vao. th1 kinh mot chiim sdng don sic budc song A song song véi truc
- “chinh cia thj kmh Biét chiim tia 16 ra khoi kinh mét hoi tu tai diém F. Chung\
‘minh rang mi tia 16 ra khoi kinh mat déu c6 duo‘ng kéo dai cit duong kéo dai
cla tia t6i tuong ng v6i né tai mot diém nim trén mot mat phing c6 dinh
vuong goc v6i truc chinh tai H. Xdc dlnh khoang cach f HF tr mat phand, '
"nay téi F. -

2. Goi fy;, f02 1a tieu cu cia cdc thdu kinh ing vm anh sang co bLI'UC song Ag va
thu kinh ¢6 chiét sudt tuong ting la no- ‘

| a) Tim didu kién vé khoang cich e giita hal thau’ kmh (e= eo) dé f tinh & y1
hau nhu khong thay déi khl chiét suét n cua thau kinh thay doi mot luong.
nho quanh gid tring.

b) Gia thiét chiét suit n ctia chat lam cdc thiu kinh ‘phu"tnuéc vao budc séng A

B tneo quy ludt n=a +% (a, b la cdc hang s6 du.'ong‘; a> 1) va khoang cach
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gifta hai kinh la ke, (e tinh & ¢ 2a, k12 lﬁén‘g s6 duong). Tim do bién thién
AD (v6i D = %) theo do bién thien Ak = A — A, clia bu6c séng. Coi A < Aq..

%% Xiclotron 1a mdy gia toc hat tlch dién c6 cau
" tao gém hai hop réng c6 dang tru nira hinh tron goi
~1a c4c D, dat cach nhau mot khoang rat nhd (khe).

Mady dugc dat trong mot budng da hit hét khong khi.
Céc. D dugc ndi v61 ngudn dién cé dién dp u bién
do khéng ddi nhung dau thay doi mot cach tudn
'hoan theo thdi gian véi tdn s6 fy. Mot nam cham
dién manh tao ra mot tir trudng déu cb vecto cam

ung tu B vuong goc véi cac mat D. . ~ Hinh42

Mot hat proton c6 khoi lucmg nghi m,, mang dién tich e phdt ra glua ha1 thanh khe

duge gia téc bai may xiclotron dén va dap vao bia nhu trén hinh 4.2.

1. Kh1 hat c6 toc do nho, dé dam bao su dong bo (hat luon duoc dién truong tang
toc khi di qua khe) thi cam tng tu trong cac D cén 6. tri s0 By 1a bao nhleu ?

2. Khi hat c6 t6c do 16n ma tin s6 dong xoay chiéu va cam tng tir B khong déi

thi xudt hién su khong déng bd can trd sy tang nang luong cua hat. De thlIc '
hién su déng bo, c6 thé c6 hai cach sau : :

‘ 'a‘) Thay doi tan s6 f cla dién dp u, giit nguyén bién do. dién 4p va cam u'ng tur
B = By, Chon t = 0 12 thdi diém hat chuyén dong v6i tdn s6 f,. Tim quy luat
- thay doi cha f theo thoi gian t dé ddm bao sy déng bo va sau m(‘")‘i'vc‘)ng»'
chuyén dong, nang lugng cua h@t'tﬁr‘lg thém mot lugng khong ddi 1a AE.
* b) Thay déi cam tng tir dé tin s6 chuyén dong clia hat luon 12 f, khong ddi.
Hay: | : S B
—Tim quy luat thay déi cam ting tir B theo dong na‘mg,W& cua hat.
— Tim quy luat thay déi ban kinh qu§ dao cha hat theo' cam ting tir B.
. Eﬁ?% Trong méu nguyén tir Bo, khi électron chuyén dong quanh hat nhan trén quy |
~dao dung thi n thi momen dong lugng cua nd bing mot s6 nguyén 14n hing so6 -
Plang rit gon L, =nA. Mau nguyén tir Bo d co ban gidi thich dugc cdu tric
quang pho vach ctia hidro. Tuy nhién, khi sir dung mdy quang phé hién dai nguoi ta
nhan thay thuc t& mi vach.trén lai bao gém hai vach nim sit nhau va quang phd
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nhu vy goi 1a quang phé c6 cdu triic t& vi. Nguyén nhén clia sy tdch vach nay Ia

do électron khong chi .‘chuyén dong trén quy dao quanh hat nhan ma con chuyén

dong tw quay quanh tric'qua tam ciia né v6i momen dong luong tu quay S goi la

spin va chuyen dong tu_quay nay sinh ra momen tu goi la momen t spin. Tuy

thugc vao dinh huéng cta spin va chuyen dong quy dao chia électron, nang luong
clia électron c6 thé tang hodc gidm mot chiit so véi khi khong tinh dén spin. Trong
bai todn nay ta s€ nghién citu su tach vach quang pho duoc mo ta & trén do tuong
tic spin — quy dao gay ra bang mo hinh gia dinh ban ¢ dién khi coi électron nhu

‘mot qua cau dac tich dién deu co dlen tich e, khéi luong m quay déu xung quanh

. mot tryc d6i xtng cla no.

L

- électron qua n, s, hang s6 € vi o, = —— [=C vé'ha’mg s6 Rit-béc R, =

— Momen tir spm cla electron la us = ZS]JB.

Biét momen dong luong tng véi chuyén dong

tu quéy cua électron ¢6 do 16n S = s (s = %J

Hay tinh momen tir spin ctia électron do su tu
quay gay nén. Nhan xét 'Vé ket qua thu dugc

Hinh4.3

N

' < eh
SO .vGi momen tu spm cua electlon thuc t€ la ug = ZSHB, Vi pg —T la
‘ m

manheton Bo

: Cho bi€t momen tir clia mot dong dién tron c6 cuorng do I chay quanh mot mat
- c6 dien tlch Ala uqd =L A e (e 1a vecto phap tuyen mat cua A) (Hinh 4.3).

Khao séit électron dang’ chuyen dong tren quy dao thit n trong nguyen tir hidro.

© Xét trong hé quy chi€u gan véi khoi tam cla électron, hat nhan mang dién tich -

chuyén dong va sinh ra tlr truong. Spm cua électron bi lugng tir hod, hinh chiéu

_cua no lén phuong tur trerng chi c6 thé nhan mot trong ha1 gia tri £sh, voi

1
s = 3 Tmh nang luong tu'omg tac cua tir trLrong hat nhan va momen tir spm cta

47:0

(k= ; €912 hiing s6 dién ; i, 2 do tir thérh chia chan khong).

Cho blet

\

i

C = Nang lucmg tu(mg tac glua momen tr- M va tr truomg B lIa U ME »
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Khi chuyén tir he quy chiéu gan v6i-électron & trén vé hé quy chiéu phong thl
nghiém, do hiéu tng tuong d6i tinh T6-mat, nang lu'cmg tuong tac vua tmh 14}
y 2 giam di mot nira gid tri. Hay tinh hiéu budc séng cta hai vach kep khi
électron chuyén tir trang thdi kich thich tng v6i n. = 2 vé trang thai co. ban,_ :
(trang thdi c6 nang lugng thap nhat). | \

. Céc vach sang trong quang phd ctia nguyén tir hidro c6 do rong. Diéu ndy ¢6-

thé giai thich 12 do cdc mic nang lugng c6 tinh bat dinh (b4t dinh Hai-xen-béc)
va do Achrutyén dong nhiét cta cdc nguyén tir. Bd qua su bat dinh. Hai-xen-béc,

-bo qua tiong téc -spin — quy dao, hdy danh gid bé rong ctia vach phé do

électron chuyén tir trang théi kich thich tng v6i quy dao n vé trang thdi co ban
gay nén. Cho biét nguyén tr hidré nam trong moi trudng cé nhiét do T.

(5) D& thi chon dbi tuyén Olympic nam 2013, ngay thi thir nhat

Treo he gém hai vat my, m2, giong hét

“nhau ¢6 cling khéi lugng m va mot qua cdu
dac dong chét c6 kh6i lugng M, béan kinh R
vao hai rong roc ¢ dinh bang hai sgi day
manh, mém, nhe, khong dan va du dai. Cc

sgi day ndi vao qua cdu tai hai.diém & hai -

ddu mot duong kinh song song véi mat
phang ndm ngang nhu hinh 5.1. Hai rong
roc giong hét nhau c6 dang hinh tru dac,
dong chat, khoi lugng mg, ban kinh r va

; Hmh 5.1

nam trén cting do cao, cdch nhau mot khoang 2(L +R). Blet r<Lva rong roc ¢
truc vudng géc v6i mat phang hinh v&. Bd qua ma sét & truc quay va luc can khong
khi. Gid thiét rang day khong truot trén rong roc., Gia tdc roi tudo la g.

1. Xéc dinh diéu kién cdn thi€t dé he can bang va tinh khodng céch tir tam hinh
hoc cia M dén mat phing chifa hai tryc c'L'la rc‘)ng roc khi hé can béng

2. Tirvi tri can bang kéo vat M xudng phla dudi mot doan nho A theo phuong

thang ding roi buong nhe.

a) Tim chu ki dao dong clia cac vat.

b) Tinh van téc cuc dai cia M, m; va m,.

3. Khi h¢ thong dang nam yén tai vi trf can bang thi doan day ndi vat M vé»rc‘)'ng o

roc bén trdi bi dut. Tinh gia t6c ciia m, va luc cing ctia cdc phin sgi day noi m,
vGi rong roc va rong roc v6i M ngay tai thoi diém day néi bi dit.
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i » Mot ong kim loai 'mong, nhe chua thuy ngan cé thé
dao dong quanh mot truc nho c6 dinh, ndm ngang di qua
dlem O & dau ong (H 5.2). Hé s6 dan nd khai cha thuy
ngan la o= 18.10~ K ., hé s0 din n& dai cua kim loai lam
Gng 1a B = 1,0.10°K"". Goi ti s6 chiéu dai cia doan Gng
chita thuy nigan so v6i chiéu dai ctia ca ng 1a x (0 < x < 1).
Bo qua moi ma sit va sy tuong tac gitta thuy ngan va

thanh ong.
l.

At

Ong du‘ng yén. Tim gia tri x = x, dé khoang cach tix
dau O dén trong tam cha khdi thuy ngan hdu nhu
khong phu thugc vao nhiét do. - Hinh5.2 -

e >

¥

Cho ong thu’c hién dao dong nho quanh truc qua O Tim gid tri x = x, de chu
ki dao dong ctia 6ng hdu nhu khong phy thudc vao nhiét do. '

- Gia thiét & nhiét d6 nao d6 x = 0,5 va chiéu dai 6ng 1a L. Bt nhiét dung rxeng,

clia thuy ngan trong 6ng la ¢, khéi luomg thuy ngan 1a m. Tinh nhiét lugng cén
cung cdp cho ong dé nhiét d¢ thuy ngan tang thém At. Bo qua nhlet dung cla’

' ong va su trao d6i nhiét véi moéi trudng xung quanh

53 Mot dién tich mang dién tich duong q duoc dat gdn mot qua cau kim loa1 bdn

. cudng do dien trudng E tai cdc diém

Dien tich diém q c6 Kh6i Iuong m

E kinh R. Qua cau dLrOc noi dat va giitr co dmh (Hmh 5.3).
1

Dlen tich d1em q duoc dat co dinh ta1
mot diém nim cich tam qué cau mot q. d - _
khoang d. (Hinh a). Xac dinh vecto  @-----------f----4--_=1__

ndm trén dudng néi dlen tich va tam . a)

~ qué cdu, cich dién t1chqmot khoangr. SR -
" V& phédc dang d6 thi vé su phu thuge- ‘

cuong do dién trudng E theo khoang
cichr.

dugc n6i v6i mot 301 diy mém, nhe; b

nménh, khong dan, cdch dien va ¢6 - B
chiéu dai /. Pdu kia clia day dugc gén

Hinh53
vao diém O c6 dmh (Hinh b). Piém O va tam qua ciu cdch nhau L (L >/ + R).

Bo6 qua tdc dung cta trong luc. Kich thlch dé q dao dong nhé. trong dién
’ truo‘ng Tim tan so dao dong
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. Mot nhiét k&€ chat 16ng dugc dat trong khong khi c6 c&u tao gém phan vo thuy

tinh chiét suat n, cé dang ong tru, ban kinh ngoai R va phan réng bén trong c6

bén kinh r chita chat léng. Hai mat trong va ngoal cuia vo nay la nhin va'cé chung
truc O dugc dat thang ding. Mot ngudi-dat mat tai M céch truc O cha- nhlet k€ mot
khoang D va quan sit cOt chat long theo phuong vuéng goéc v6i truc 0.~
B0 qua su thay ddi chiét sudt clia cdc moi trudng theo tan s6 anh sang. Hay xdc
dinh gbéc tréng trong mét phang nam ngang ma mat ngudi d6 nhin thay dL,I’Q'C cot
chat 16ng. Xét hai trudng hop sau :

1. Chat.16ng la thuy ngan phan xa hoan toan dnh séng tir khong khi khuc xa qua
thuy tinh dén bé mit clia né. ' :

2. Chat 16ng 1a mot dung dich chié’t suflt nyy da duoc hoa tan mot chat huj/nh
quang phat dnh sang do- theo moi phuong khi dugc chleu roi bdi dnh sing
trang. Cho ngq < n. ‘

" Mot tau vii- tru bay thang tr Trai Dat den mot ngoi sao & cich Tra1 Dat mot

khoang L. Trén nira quéng duomg dau tau chuyen dong nhanh dan véi gia t6c riéng

~ (gia t6c d6i v6i hé quy chiéu quan tinh c6 van téc bang van téc cla tau ¢ mdi thoi
diém) c6 do 16n khong ddi 1a a. Coi hé quy chiu gin véi Trai Dt 1a hé quy chleu
quén tinh. Chon mdc thdi gian t = 0 & thoi diém tau béat ddu phong.

1. Khi tau con dang & trén nira quang dudng ddu, hay tinh van t6c cla tau & thoi
diém t va quing dudng tau di dugc trong thoi glan t doi v01 quan sat'vién du’ng
yén trén Trai Dat.

2. Trong nira’ quang duong sau, con tau chuyen dong cham dan voi gla t5c rleng
6 do 16n 12 a. Hay tinh thoi gian tau di tir Tréi Dat dén ngoi sao d6i véi quan
sat vién'ding yén trén Trai D4t va d6i v6i nha du hanh ngéi trén tau

Cho biét I_\/aTd—i?—: ln(x+\/‘ a +x? )

g Nghién citu nguyén tir hidr6 theo mau nguyén tir Bo. Nguyén tir hidro du’orc
coi nhu hé co 14p gém hai hat mang dién bao gém hat nhan c6 khéi lugng M mang

dién tich duong e va électron c6 khdi lugng m mang du;n tich —e. Electron chuyén
dong trén cdc quy dao dung, xdc dinh duéi tdc dung cua luc hit Cu- -long. Biét khi
electron chuyen dong trén quy dao diing thi n, momen dong lugng ciia nguyén tix

c6 gla tri L = n2L véih = 6,626.10~ s la hang s6 Plang. Cho blet kh01 lucmg
n .
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électron m = 9,1.10" kg ; dién tich nguyén (6 e = 1,6.107"° C ; kh6i lugng hat
nhan M = 1836m... I | K
1. Tinh van t6c cha électron khi né chuyén déng trén quy dao dimg ting v6in=1
va xac dinh cdc tin sd dnh sdng ma nguyen t hidro c6 thé hép thu khi né
dang & trang thai co ban. ,

: 2 Coi ban kinh nguyén tir 1a ban kinh quy dao ding thi nhat (n = 1) clia electron
St dung nguyén 1i bat dinh Hai-xen-béc, danh gia do bat dinh van tdc ctua
élctron trong nguyén ti. Nhan xét vé gid tri do bat dinh van tdc vira tmh‘duqc
v6i gid tri van toc tinh tir y 1.

3. Gia thiét quy dao dimg cia électron 1a cic du’o‘ng tron déng phang, dong tam.
Nguoi ta dat nguyen tir vao mot tir trudng déu c6 cam tng tir B vudng goc véi

’mat phang quy dao cua électron va B c6 d¢ 16n rét nho. Gid thiét rang électron .
van chuyén dong trén quy dao tron trong mat phang vuéng goc véi tir trudng.
Tm bxeu thic x4c dinh ban kmh quy dao du‘ng cac muc nang ]uc_mg cua électron.

@ Dé thi chon doi tuven Olymplc nam 201 3 ngay thi thu hai

Mot lo x0 ¢6 do cu‘ng k, chiéu da1 tu nhlen LO va ¢6 khoi. luorng M phan bo;
déu’theo chiéu dai khi khong bi bién dang. Mot dau 10 xo dugc gan cd dinh & O,

“dau kia gén v6i qua ciu A khoi lucng m, kich thuéc nhd. Qud cdu c6 thé dich
chuyén khong ma st trén mot truc nirh ngang Ox (H. 6 1) N gum ta quay tric Ox

B ~ V6i toc do géc o khong déi quanh mot truc thang

ding di qua dau O cua 19 xo. Gc_n chiéu daictiald = (Jo .
xo khi hé can bang la L v . :

1. Tim L trong hai tru’o*ng hdp sau-:

a) Bo qua khéi lu’o‘ng m SO VO’] M (m < M) ,
b) Khéi Iugng m dang késovgiM. ) B ~ Hinh'6.1 '

2.. Tim dong nang clia he gém qua cdu va 10 xo khi hé can bing.

, ' 2
‘_Cho biét : j = arcsinx J arcsin~— 21— LJ

o | |
- Bai 1 Mot trong nhu‘ng phuong phap lam lanh hién da1 co the dat duoc nhlet do
. rat thap 1a phuorng phép khu tur doan nhlet Dé tim hiéu phuong phap nay ta hay xet
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mot mo hinh don gian : He g6m N hat giéng nhau, 'mbi hat déu c6 momen tit ¢6'
do 16n p khong doi. Khi dat h¢ N hat trén trong mot tir tr uong deu ¢ cam ting tir B,
gia thiét ring momen tir clia cédc hat chi dinh huéng theo phu'Gng song song VGi tir

trudng va su thay déi nang lugng cia hé chli yéu 1a do tuong tac.cliacdc momen tix

voi tir truong. Khi hé hat ¢ nhiét d(_) T, xdc suit dé momen tit dmh hudéng cung
: E, . E

chiéu véi tir truong I P, =Ae kT va ngugc chiéu véi tu trudng la P _ Ae ¥T,

-

Trong d6 A 1a hé s6 chudn hod, E, = —-uB va E_ = uB la cdc gid tri nang luong cha
hat khi momen tir clia n6 cuing chiéu hoic ngugc chleu vGi tir trudng, k 13 hang s6
Bon-xo-man, T 14 nhiét do tuyét d6i. Bo qua tuong tac giita cdc hat trong he.

1. Tinh hé s6 chudn hod A va nang luong trung binh ciia hé.

- 2. Tinh entropy S cua hé theo cam’ u’ng tu B va nhiét do T. Biét rang 11m S O
. ) X =0

3. Nhiét do ban dau cua hé la ]00 K khi dat trong tue tru’o‘ng co cim-ing trB=1T. -

Giit he doan nhiét va giam cham tir trucmg ngoal vé 10~ T tinh nhlet do cua'
he khi dé.

P

Bal 2‘. Thé nang clia cdc phan tir khi trong mot trudng Xuyén tam néo doé phu thudc
vao khodng cdch dén tam ctha truong theo cong thitc : U(r) = ar véi a la mot
hang s& duong Khi nhiét do khi [a T, mat do khi & tam clia truo‘ng lang. |
1. Ching minh rang mat do khi ¢ diém cach tam mot khodng r tuan theo’ phan bo '
' U(l) ou : T
Bon-xg-man n(r) =nge KT =nge KT v6ik la hang s6 Bon-xo-man.

2. Tim ti SO glua s6 céc phan tir khi nim trong khoang c6 the nang U va U + du
va téng s phan tir khi trong trudng. '

3. Dé mat do cdc phan tir khi & tam cua tru’dng tang 1én tim lan thi phai tang hay
giam nhlet do khi di bao nhiéu lan ?-
Cho biét J’e*/‘“gdx L
0 2Va

; Cho mach dién nhu hinh 6.2. Hai cuén day L va L, a thuéin cam va déu c6
do ty cam la L, cdc dién tro R va R, déu bing R, nguén dién c6 sudt dien dong &
va dién tré trong khong dang ké. Lic dau khod K m&. Chon mdc thdi gian t = O ke
t thon diém bat dau déng khod K. :
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1. Péng khod K, xdc dinh cudng d6 dong
dién qua cdc cuon day theo thoi giant .
va v& phdc dang d6 thi biéu dién cic
'dc‘)ng dién 4y theo't.

2, -Tmh dién. luo‘ng téng cong qua R, sau . = :
khi dongK _ : . Hinh62

3. Thay cuén day L, bang mot tu dlen c6 dlen dung C (ban déu tu dién chu’a tich
. dlen) Dong khod K, tinh cudng do dong dlen qua tu dién theo thcn gian t.

{945 Cho mot kh6i thuy tinh trong sudt » YA
’ dang hinh lang tru déng c6 déy dang mot Chim laze '
phén cta hinh tron (H. 6.3) va chiéu caola —

H dugc dat trong khong khi. Ban kinh cong = —>

“clia ddy 1a R, do rong L = R. Chon hé trac  — 1. |
toa do Oxyz sao cho mat phang yOz trung E’: o '
v6i mat phang bén cta lang tru, géc O nam —
tai tam mat phing va mat xOy song song . : S
v6i mat phang ddy cla lang tru. Biét vat lieu ~ - o Hinh6.3 ;' '

lam lang tru co chlet suat phu thuoc vao toa dox theo cong thue n(x) \/_ 47 R

N gu’(n ta chleu mot chum tia laze rong, song song Vi truc Ox t6i vuong goc véi
- mit phang yOz cla lang tru. Chum laze c6 cudng d6 sang phan bo deu trén do
rong clia chim’ theo phucmg truc z nhung thay d01 ‘theo phuomg truc y dang

I(y) Iy (1 —'}—){II-J v6i IO la ,circ‘ng do sang‘tai' y=0. Coi'rang céc tia 'laze _kh(“)n'g‘bi -
- phan Xa tren céc bé mit lang try.

-1 ‘L Céc tia lo kho1 lang tru cat mat phang sz trong vung nao ?

i ‘~2.""l*1m hrc do chum laze; téc dung 1én lang tru.

' "»Ngucri ta dich lang tru. dchtheb p'huohg Oy m(f)t doan '(av< %] ‘Gia thiét lang_r '

Ly

_ ‘itru khong b1 xoay. T“xm céc thanh phan FX, F cla luo do chum sang tac dung.
' vlen lang tru ' ‘ :

;;3 Trai Dit coi nhu hinh ciu cé kh01 luong M tam O ban kinh R He quy chleu'
.gén vou Trat bat (‘Iu0'c xem nhu he quy chiéu quan \tll‘lh Tir mat dat mot vé tmh
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- nhan tao dugc phong lén quy dao tron quanh Trai :
~ Dt &d6 cao h so v6i mat dét (H. 6.4). Khi vé tinh- I N '
dang chuyén dong én dinh &.do cao h, vé tinh tur . . N
dong md&: cdc tdm pin mat troi rahai bén. Khidé = -~ o

- ¢6 thé coi gdn ding vé tinh nhu mot hé gém hai
. chét di€m A, B c6 khéi lugng giong nhau m, dugc .

. n6i v6i nhau bang mot thanh cting nhe, dai 2/,¢6

khéi tam C & do cao h. Thanh cting nam. trong .

mat phang quj dao va tao véi phuomg OC mot

~ g6c a. AB chi.c6 thé quay quanh truc vuong goc R .
~ v6i mat phéng quy dao va di qua C. o . Hinh64 .

~ Tim céc gid tri o ing vdi cac vi tri can bang clia ve tmh

2 Khi vé tinh chuyen dong, tdm pin'mdt troi dao dong nho quanh vi tr1 can bang
ben Tinh chu ki dao dongds. - - . . :

301 Xdc dmh dlen tréy thuan va do tu cam clia cuon day S

De xdc dinh dién tro thudn va do tLr cam clia mot cuf‘)n day cho truoc ngum ta su
dung mach céu va dung dién k€ G dé X4c dmh trang thai khi cau can bang

Cho cic dung cu va linh kién sau :

| ~ 01 cudn day can xéc dinh do tu cam L va dxen tré thuan r 1

‘— 02 hop dién tré thuan c6 thé dat duoc cac g1a tri dlen tro ;o o ?f Ch

-~ 01 dién tr& tHudn da biét gid tri ; R e s
— 01.tu dién biét trudc dién dungC o ,‘ B » PR o
- 01 nguon dién moét chiéu chua biét gid tri dlen ap T ’ ST 4'

— 01 nguén dién xoay chiéu c6 the thay. d01 tan s6 trong da1 rong nhu’ng chua '
biét gié tri d1en ap va tan so : o :

— 01 dién k& G cO cac ché do cho phep x4c dmh trang tha1 kh1 dong mot
chiéu hoidc dong xoay chleu qua né bang 0; -

L = Day ndi, khod K can thlet ;L ; : S
Yéu cdu : | A

1. V@ s0 d6 thi nghlem néu cac buorc ti€n hanh dé xac dmh dlen tro thuan r cha . !
cudn day. , o : ST ‘

~ 2. Trinh bay hai phuong 4n thi nghlem khac nhau de x4c dinh do tu cam L clia o
~cudn day. Mbi phuong 4n yeu cdu : v& so d6 thi nghlem néu cac: bu'cc tlén SR
hanh de xacdinh L. : : o o
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- Mat san gém hai phdn duoo ngan cach’_‘.’

(7) Dé thi chon déi tuyén Olympic nam 2014, ngay thi thir nhat

' ?L‘#ﬁ

. Hai qua c4u nhd c6 cung kh6i lucmg m=10g duorc' '.
no6i v6i nhau bang mot 16 xo0 nhe, ¢ chiéu dai ty

nhién /= 10 cm va do ctng k = 100 N/m. Hai qua AL
. chu nay c6 thé trugt khong ma sat trén mat phang - i
nim ngang doc theo hai thanh (Hinh 7. 1). Ban dau ' (_'

10 xo khong bién dang, hai qui nim'& A va O nhu
hinh v&. Truyén cho qué c4u & O van t6c Vo= 2 m/s.

Tinh do dan ti d6i 16n nhét cha 1o xo0. . ' P — ——
. R 7 _v_ \ .‘
2. G1a1 lai bai‘todn trén’ trong tru’cmg hop cdc qua cau . O 0
- ¢co thé chuyen dong khong ma sét trén mat phang" .
nam ngang : ‘ - Lo A Hmh 7.1 .

%?j% Mot d“ ia dong chat nam ngang, kh01 luong M ban kmh R, dang quay v6i van
toc goc coo quanh truc thang dimg dl qua tam dia th1 roi lén mat san niam ngang.

vauc cén cla san tic dung lén phan dia dlen tich AS cO van t6c v la Fc —‘—kAS v,
von k lahe s6 can (Hinh 7.2). ' ’

“nhau boi dudng thang A, co he s can la »
k,, k2 (k; > k,): Tai thoi diém ban dau '
tam dia nam tren duong phan cach A
., l..-Xéc dmh do 16n ‘gia toc goc va gia: -

toc khéi tam cua dia tal thon dlem‘,'
ban dau : :

2. Tim khoang cach ma tam d” ia b1 dich
- ditr'thoi diém ban dau cho den kh1 R
: ,‘du‘ng han T T Hi/1/1‘72"

Mot bmh hmh tru co vo dan nhlet chleu dai L chua mot luong khi 1f tucmg o

ludng nguyén tit c6 khéi lugng. mol p. Binh duorc dat thang’ diing trong trong"_;-""’

" truong g. Giff ¢6. dmh nhlet do day dl.I'Ul cua bmh la To Kh1 trang thal dlrng duorc .
thxet lap (khong c6 d01 luu) nhlet do day tren cua bmh la TL B

-~ 1L Tim TL theo TO, Wgva L
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2. Xéc dinh vi trf kh6i tam ctia lugng khi trong binh.
3. Tinh nhiét dung mol dé”mg tich cﬁa khi trong binh.

£ "“'%Mot tir trudng B d6i xung quanh truc Oz, Trong hé toa do tru, tal M(r 6 z) o :
lan can truc (dleu kién can truc), cdm tng tir’ co pac thanh phan sau :

B,=B,(z) -

i

‘ trong doé B, 1a ham Kkha vi dén bac hai ctia bién z. Xet mot nguon dlem A tren Oz
- phat ra cdc proton c6 van téc V. hop v Oz géc aL. B qua trong luc va chi xét o nho

1. Chung mmh rang phuomg trinh chuyen dong cua préton co dang .
- [ _\B,
|dt

2 T
n igri—keri ‘
dt”. ’ .

2 B
Ldt o . : C <

v6i k 12 hing s6 phu thuoc vao khéi lugng m, dién tich e cha proton.

2. Ching minh qu§ dao clia préton tuan theo phuong trinh vi phan: .

a2 ‘B, Y o '
. > + Z r= O . o
dz® '\ 2my, cosoc :

T phuong trinh nay, chu‘ng t6 rdng moi proton dugc phét tir A véi cung dok B
“16n van t6c v s& c6 quy dao cit Oz tai cung mot diém. '

3, Thau kinh tir mong 1a mot ving khong gian tam O va do -day nho d, trong do

c6 mot tr truong doi xu’ng truc. Xét tir truong bén trong thau kmh c6 dang nhu -

‘hinh 7.3. Bé qua tir trudng & bén ngoai thau kinh
va gia st khodng cich r clia cdc proton téi truc o

gan nhu khong déi trong thau kinh mong do. Xét  B=0 Bra | B=o o,
* mot chim proton c6 cling van t6c vy di qua thau' ' <o [
~ kinh méng song song véi truc Oz. Chiing minh 2 12
rang thau kinh nay 13 thdu kinh h01 tu co t1eu cy o o ‘
“anh f' xdc dinh boi: Lt - Hinh73
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S rd/2 _
e Bﬁdz
' 2my, a2
' ’Ap dung Tmh do t cua thau kinh fir trong trudng ho’p B duorc cho bdi

'.BZ—BOea Choe=1,6.10" 19Cm—16710“7kg,v0 2.10° mfs, BO 008T

o 0048
= “a—72m ,d= 8mm J. t =0,047963.

g;,ﬂm Mot hat nhan 6 A nuclén gébm Z proton va N notron. Nang luong lién két la :
niang luo‘ng t6i thiéu cén thigt dé tach tat ca A nuclon ra khoi nhau N6 duo’c cho
boi cong thitc ban thuc nghlem sau : A :
. | ‘
g SRt “acZ'  (A-27)°
E(AZ)=a A% —agAP _ZC€__ 5 10T
eV | .S v AS i A | A

t**)

: trong d6 ay, aS, a, B,... 12 cdc he s6.

I.. Trong moi giot, hat nhan duoo coi 1a gom A qua boéng nuclon giong nhau,
dinh sit vio nhau va-luc hat nhan giita cdc nuclon.chi c6 tac dung khi ching
- tiép. xtic nhau. Goi u'la nang’ lu'ong lien ket giita hai nuclon khi cac qua bong

- Xép: chat vao nhau m01 qua S€ bi bao quanh bdi 12 qua khéc. Tmh a, aV theo u.

2. Thuc te chi c6 c4c nuclon bén trong 1ong hat nhan. mO’l 6 12 nuclon khéc bao o
“quanh. Con céc nuclon & 16p ngoai clia hat nhan-chi ¢6 6 nuclon khac bao.
Do vay 6y 1ta da tinh thira. nang luong lién két. S6 hang thi ha1 trong (**) 1a.
~“do hat nhan c6 bé mat B1et rang hé s6 xép chat tite Tatf le glua the tich téng

\cong clia cac nuclon vithé tich hat nhan la . Tmh B, aS theo u, n

3 Do cac proton mang dlen tich duong gidng nhau, nén s6. hang thu ba cua (**)
©chinh la do gidm cta nang luong lién ket bm 1i do nay. Coi hat nhan 1a mot.

qua cau tlch dlen deu, hdy tim.cdc chi s0 y, d va bleu dlen he s6 ac. theo 80, ,
dién tich nguyen t6e va ban kinh RO cua huclon ' ' ‘

4, ,So hang thu' tu trong (**) 1a do sir bat d01 xu‘ng gilia s6 hat nhan pr(”)ton va s6 hat
~ notron. Ta s&-két hGp v6i miu vd dé tim bleu thifc ctia s6 hang nay. Gia thiét cdc
nuclon khong tu’dng tdc VO’I nhau va bi glam trong the thh cta hat nhan ma thé .

"nang cé dang U(r) —E kr? k la mgt 'he_: s6 duo‘ng, r la khoang cach tir -tam hat ‘
- nhan dén nuclon. Nang.‘lugng cua céc hat nuclon s bi luo‘ng tirhod.
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a) Trude het xét chuyén dong clia cdc hat nuclon theo truc Ox véi

U(x) = Ekx V& he toa do véi. truc hoanh la X va truc tung la p He toa do

- dogoila khong gian pha va trang thal cua nuclon tai mot thoi. dlem bat ki

. bdi mot diém trong khong gian pha goi la diém pha: Theo thoi glan diém
.pha di chuyen trong khohg gian pha vé& nén'quy dao pha Hat ¢6 dién dao’
dong diéu hoa s& c¢6 quy dao pha la dudng elip ma dién tlch ciia né ti1evéi-

_ . ning luong ciia hat. Véi hat luong tur-thi Ccdc trang théi du’ng € u‘ng Vi mot. .
sO giad tr1 X4c dmh cua dlen tlch thoa mén - diéu’ kién luo‘ng tu’ hod -

. ‘ 1 _
-sn=( 2)11 n=0,1,2,...h= 662510 s,
Chung minh rdng -cdc miic nang luorng clia hat nuclon co dang

o E, (n+ ! —l—]— voi ® = (m b kh01 1u0ng nuclon)
' 2 21t

b) Hiy tim biéu thuc cdc mitc nang luo'ng cua hat chuyen déng trong ho théi""’f";‘j“'

ba chiéu véi gia thiét dao dong theo céc phlromg la doc lap

| c) Céc nuclon bi chi ph01 béi nguyen I loal tor Pao li, & méi muc nang luo‘ng", o

~ khong c6 qua mot hat cung loai. Vi nuclon c6 spin, ¢6 thé huéng 1én hodc
- huéng xudng nén nguyén Ii loai trix Pao li cho phép t6i da hai nuclon cung
loai & trén cling mot mitc nang lugng, mot hat c6 spin huéng lén, mot hat

c6 spin huéng xuéng. Protdon va notron 13 hai loai hat khéc nhau neny‘,

nguyén I loai trit Pao-li 4p dung cho timg nhém hat. Bo qua sy chénh lech
“ khéi lugng clia hai hat nay thi miic nang luong chia chung 1a giéng nhau
hoan toan. Hmh 7.4 1a vi du vé su sap x&p cac nuclon ctia hat nhan c6 ciing

sO khéi A.: hmh a ting véi N = Z, hinh b va hmh ¢ ung véi N # Z. Nang

lugng lién ket ciia hat nhan bt doi xu’ng (N = Z) s& 16n hon nang lLromg llen o

,ketcuahatnhan doi xing (N = Z) 'I“lmc A E S

z=12 * N=12 z=10 "w=14  z=8 N=16.

. .
-0-0—
a). | o b) 9

Hinh 7.4



5. Trong tat ¢4 cac hat nhan c6 cling s6 kho'i' A & trén. Tim hat nhan bén nhat.
Ap dung ac = 0,58 MeV, a, = 0,3 MeV. '

% Theo nguyen i bat dmh xung lu’ong va toa do khong bao gio cung du’oc
xédc dinh mot cdch chinh x4c. Hai-xen-béc da dé xust do bat dinh cla toa do va
xung lugng lién hé v6i nhau bai he terc g01 la he thuc bat dmh Hai- xen bec '

- Ax. Ap 2 h. ,
‘Trong mot buong bot ngudi ta quan sat thay vét bot ctia mot hat cé dong nang'-
T 200 MeV c6 bé rong c& 107° m. Hoi vét d6 c6 thé 1a quy dao chuyen dong cta

mot hat o dugc khong ? Bigt ring my =4,0015u, 1 u= 931 ] MeV/c

| . D thi chon doi tuyén Olympic ném 2014 ngay thi thu hai

‘ w Mot vat. hmh tru dac dong chat, ban kinh R -khéi luong m chuyen dong trén
o mot tdm gé di méng CD dang ding yén. Tai mot thoi diém nao dé, vat chuyen
dong qua diém B (BD = l) vGi van toc Vg huong vé phla D va khong quay Dung ’

Tic dé nguol ta kéo tdm gd trén mat san

" nim ngang theo hudng CD véi gia toc xdc =~ @.V_O, : ' (,‘ . ? '
dinh a nao dé cho vat lan co trugt vé D va ? B L u s e

“toi xudng ban. He s6 ma sét u gitta vat RIS DRI

‘banddl6n (Hinh8.1). . Hinh81 '

' "‘?;1 T“lm didu klen de vat luon lan co truot tren doan BD

.o 2 Cho Vo = JH?%Z va gla toc a thoa man y 1 Blen 1uan ba1 toan v01 cac g1a tri a‘
: e ‘ D

| khac nhau va mo ta cac chuyen dong kha di cua vat sau kh1 roi len mat ban

33, He 56 nen k clia chat kh1 du’orc dmh nghla bang B
lav o o0

—dV la do giam the thh \Y% gay ra bou do tang ap suat dp. He sO nay co gla tri phu» o
thuoc vao dleu klen nén.. Xét mot mol khi cé ap sudt p, the tlch V nhiét do T thoa

. man.phuong trmh trang thal : [p+——2—jV: RT
‘ ",“v‘a noi nang : U‘:CVT—IV%'_‘ SRR S i .
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%

1. N guon ta phan biét qu4 trinh nén doan nhlet va dang nhlet v6i cdc he 56 ks, kT
| Chu’ng minh ring — Ky Cp
S Cv L
2. Toc do truyen am trong chat kh1 c6 thé tim AR
" -dugc dua trén mo hmh don glan sau (Hmh 8.2).
Xét mot song truyen trong moi trudng khi va - N ‘
gia thiét mat ddu séng duoc truyén véi toc dov. Via "
~ Dé thuan tién ta s dung h¢ quy chiéu sao cho
- mat dau séng ding yén, "khi d6 céc hat khi
trong cung séng chua truyén dén s& chuyén
“dong lai gan mat ddu s6ng va khi bi nén lai tai Hinh 8. 2
* mat dau séng, con cdc hat kh1 trong vung song da di qua s& chuyen dong Ta xa
‘mat dau song va khi dan ra. ‘

‘ vvixo Lo

; Kh1 dén ra’ Kh1 nénlai

/

Chiing minh rang V= :( (pla khél lu'c)‘ng rleng cua khl) '
' o Ak .

3 Ap dung dé t1nh v trong khi luong nguyen tir c6 u 28 g/mol a= O 2 Pa m /mol

t=27°C,p= 10° Pa. Biét hang sO khi Ii’ tuong R 8,31 J/(mol K)\va coi qua
trmh nén la doan nhiét. '

, , ; CZA o = e
zA ' ‘ ‘ - Be/ B
-
. | (B A, ’
— X \ ! 7 Br
M \\ AN I Il L
= - 5 -
;’—_——' r | e -~ N *\ ! e' 14 /::—\ \\\
> Vi 0N -
: OlY O 7o WA S L ©) /4 L SN Ny
= - > 7 I . i
E Py N AN T T NS y
a_ | < ~==%p | <Z- -
X \\\ | \\__,/ 1 I 3 l" v~,:_,/. y ;
da B P oA Vo :
~oU) : C / [ \
~ . [ i . \ \
- ’ - [ WA
I} S
X a) - X b) 7
Hznh 83 ,

 1; Mot dong dién c6 cuong do I chay trong vong day- diin tron ban kinh a. Chon he
toa do céu nhu hinh 8.3a; g6c O tai tam vong day. Thed dmh luat Bi-6-xa- va -

“La-pla-xd,tacq: dB = MOIM
| | an [ -4 |

trong do Ll la tir do tu tham chan khong

Mitdhuséng



-

~a) Chiing t6 rang, tr truong do vong day tao ra & nhiing diém cdch xa tam

- vong day (r>a) dugc xdc dinh bing he thic

gzﬁ[gﬂi_ﬂj, M’zl@axda.
n\ 3

M duoc g01 la momen tr clia vong day I
b) Cac dudng siic tir nam trong mot mat phang chtta truc Oz c6 phuo‘ng trinh
dang r = r(6). Phan thh vecto B thanh c4c thanh phan Br va Bo, viét bleu .
-théc ciia B, By va r = r(6). | '
Coi tir trudng clia Trai D4t duoc: xac dinh gi6ng nhu )’/‘ 1. Ta st dung hé toa do

‘ma, mat phang xich dao vuéng goc v6i .momen tir (ngh1eng 11° so véi mat.
~phang xich dao dia If). Kh1 céac hat mang dlen bay tr vii tru dén Trai Pat, tuy
' thuoc vao huéng va do 16n cla van téc, ching c6 thé Xuyén qua hozc phén xa,

- hodc bi giam gi. Coi Tréi Dat 13 he quy chiéu quan tinh, bo qua chuyen dong '

tu.quay cua Tréi Dit va bd qua gia toc roi ty do g

’ a) Chung 0 rang hat khoi- lu’ofng m, dién tich q chuyen dong trong tu truo’ng

“thi dai lLro’ng ,
sm29 mv2 d(P +Ho qM] =
o - .dt 47;,r.~
duorc bao toan ‘ , .
b) Xet hat & xa vo cung chuyen dong den Trdi Dat von van toc v ndm trong mait

phang x1ch dao ( 0= —2—) G01 bla khoang cach tu tam Tral Dat den phuo’ng: B

ban dau cla van toc. T“m khoang cach CU’C tiéu tir hat dén’ tam Tra1 Dat

Neu véan téc ban dau clia hat khOng nim trong mat phang xich dao ti; chuyen )
dong clia né rat phuc tap nhung ta $& mo t4 né mot cédch don glan Xet trudng

-~ hop hat bi giam tr ong tur truong Trai Dat. Chuyen dong cua no c6-thé phan tich

“thanh ba chuyen dong thanh phan véi chu ki 14, 1o, ‘C3 (VOI ’Cl << '53)

Trong do

L Thanh phan thlr nhat 1a thanh phan chuyen dong quay trén- mot quy dao
tr on vuong g6c véi duorng sac tr. :

II Thanh phan thit hal 1 thanh phan chuyen dong doc theo du’o’ng siic tir,

III Thanh phan thit ba la: chuyen dong quay clia mat phang kmh tuyen xung ‘

quanh truc cia momen tu

L

T3



- a) Néu ban kinh chuyen dong tron di nho, ta cé the 001 tir truo‘ng gan dung la deu

~¢) Khi hat lai gén hai cyc ciia - |

, Phan tich van toc v cua hat thanh hai phan vuong goc (v J_) vi song song

(v //) véi tur tnrorng (B) Tim bén kmh quay R va van toc goc co theo q, B va v J_

b) Kh1 tam quay clia hat, chuyen dong doc theo duong siic tLr do lo‘n B cla tu‘
truong cé su thay doi. Trong hé quy chiéu: gan véi tam quay, B tang ti'le
thuén theo t. Chi ra rang néu B tang di cham th1 tir thong gtlti:qua d1en tich- .
chan béi quy dao quay clia hat bang hang s, tu do suy ra rang momen tu' 1

. cia hat bang hiing s6. ' L o

~Trdi Dat (Hinh 8.4), B manh
1én rat nhiéu, ban kinh quay

clia hat glam do 'vay. VL
tang 1én. Dlnh luat bao toan

nang lugng khi- d6 doi hoi -
7 glam xuong Tai’ thoi -

diém v,// = 0, hat ding truo‘t
va sau d6 trugt nguoc trd lai,
diém nay c6 tén goi la diém o
guong. Tim biéu thic xédc B L S
~dinh vi trf diém guong theo S H”7/184 s ERRRCAE I
gid tri géc oy 1a gbc tao bO’l phuong chuyen dong cula hat va duong suo oo
‘khi hat chuyen dong cat mat phing xich dao. T :

’

d) Tim bleu thitc tinh chu ki truot 1, theo vl, 0. va khoang cach RO to'l tam
Trai Dat tai mat phang xich dao ;o

e) Tmh r3 clia mat phang kmh tuyén xung quanh truc momen tu’

Cho blet a X (b xC)= b(a C)— c(a b)

| T
IF—§I3_ L ST .
| (dr do . de).. T T
Vi,Vg,V,)=| —,f—,rsinf——— | : B
-(T‘BN,"’) -(dt de - vdt'j SRS : ‘

Vao nhu‘ng ngay nang to, mat duong nhua hap thu d4nh sang Mat- Trm nén- b1

nung néng va lam nong phan khong khi tlep glap mat du’ong, dan dén nhlet do cua



16p. khong khi & gan mat duo‘ng thay d01 theo do6 cao. Gid thlet rang chiét sudt clia
khong kh1 (n) phu thuoc Vao nhlet do (T) cua no theo he thiic n=1+ ? va nhlet do\

cua lorp khong khi & gan mat dudng phu thuoc vao do cao (z) 50 voi mat duong :

2
—bT—J trong dé a, b, k la cac hang s6 du’omg, b2 l

(T +a)?

s

theo h¢ thic z = E(I -

l. Mot nguon sédng d1em nam trén mit dudng (z = 0) phat ra anh sdng theo moi . .
phuong. Mt dudng dugc coi la mat phdng nim ngang. Xéc dinh dang duong

~ . truot clia mot tia sang phat ra hop vGi phu’omg ngang mot gbc ay).

2. Xac dmh khodng céach xa nhat ma mot ngtrol nhm duorc bi&t ha1 mit ngu’on do
o} do cao h. o : : '

8.5 Trong mot ong tru réng ¢6 ban kmh trong Ry, nguoi ta dat dong truc mot 16i

‘tru déc ban kinh R, (R, < R|). Bom mot dong chat long chay trong ong. Téc do
- chay dimg- clia dong chat long trong 6ng ta1 mot dlem cach truc ong mot doan r
t duoc xéc dinh bdi : : SR :

'u(r)———l—-ﬂr +Alnr+B (RZSr<R|)
411 Ax

i va glam dan den 0 o sat thanh ong do luc n01 ma sat gura cac dong chay O day n o

'la he so nho‘t clia chat long, % la do chenh lech ap suat tren mOt don V1 da1 cua
: X , ‘

’ ong, A, B la cac he so duorc xac dmh tr. dléu klen blen

‘ .'Cho céc dung cu va th1ét b1 saus o
- Ong c cau tao nhu'tren véi c'ac‘ gia'tri Ri, -Rzi‘dﬁlbiét ;
— Bmh dung chat long can xac dmh do nhot | R
o Ap ké& chit U, thu’oc mroc
- Bom O van dleu chmh luu luong 5
= Van khoa va luu ltrong ké ;
v‘ - Gla do day treo va cic khOp ndi cdn thlet
: ‘Hgy‘;. e o ‘ » _
| L Xay du’ng cong thuc lién he gura n va Iuu luo‘ng q cua chat long
2 De xuat mot phuo‘ng an do he so nhot cta chat long trén.



. (9) Dé thi chon doi tuyén Olympic ném 2015, ngay thi thirnhét.

Cd Mot hinh tru dac, déng chét, khéi luong M, ban kmh

R dugc. dat trén hai thanh ray song song nim ngang. Mot o
soi day dai, manh nhe, khong dan quén quanh hinh try. =~ -
" Déu tu do cia soi day dugc luén vao giita hai ray va gan
vao vat nhd khoi lugng m = 3M. Ban déu céc vat duge

gift diing yén, day & trang thai cang va hop vé6i phuong
ngang mot goc o (H. 9.1). Truc cha hinh try vuéng géc

v6i ray. Trong tam cla hinh tru, soi day va vat m nim
trong cung mot mat phang thang dLrng Tha nhe cho hé : o
Chuyen dong. . S - Hinh 91

1. Dé sau khi tha, hinh tru s& chuyen dong jan khong truo‘t thl he 56 ; ma sat n
~gilta hinh try va thanh ray phai thod man diéu kién nio ? Tmh gla toc tic thoi -

- cla truc hinh tru ngay tai thoi dlem tha he. kh1 46,

2. Ton tai mot gid tri o = 0 820 cho sau kh1 tha he hmh tru s& chuyen dong lan. o

| khong truo“t va soi day luén hop véi phitong ngang g6c ocO khong déi. Tlm gxa\ i
tri clia oy va diéu kién cha p trong trudong hop ndy. ‘

3. V01 o # oo va diéu kién trong ¥ 1 dugc thoa man thx ngay sau. kh1 tha hé, day :
~treo ¢6 xu huéng, quay theo chiéu nao ? : '

T

e

G Mot hanh tinh ¢6 dang hinh cau, ban kinh R = 6,4. 10 m, bao gom mot lorp vo' \,

ngoa1 otr ang thai rdn va 16i bén trong hinh cdu & trang tha1 long Khoi luorng riéng :

: cua phén long va ran dugc coi la nhu nhau va bang p = 5 5.10° kg/m Vat chat tao
" nén hanh tinh c6 chita m,ot‘ lugng nhd 238U va 23’2Th l1a nhu‘ng dong Vi phong xa - ‘
. »"QL.‘Szllu pnong xa o dau tién, cdc chudi phonge xa nhanh cholng.ket‘thuc G déng vi- .
- chi bén. Bang 1 duéi day cho biét chu ki ban rd 1, néng do khoi luo’ng tidoicva
téng ning lugng W tod ra trong ca chu01 phéng xa clia tu’ng dong vi.

Bang] | | | | _

| Déng vi t(10° nam) . | W (MCV) c(kg dong ikg v chat) :
Ul as | ws | 311070
oo 140 | a8 | 1,2..‘-10‘7& "
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Do dan nhlet cua lorp VO ctmg va kh01 long bén trong tuong ung la k;=29 W m K™

vak, =38,0 Wm K"

1.

‘Tmh cong sudt toa nhiét q do phong xa tu mot: do’n vi thé tlch vat chat (theo

don vi W/m )

Gia thlet rang hanh tinh, khong c6. khi quyen nam cdch xa céc nguon buc

- Xa khéc va phat xa nhu vat den tuyet déi. Hay tinh nhiét do T, tai bé mat,

hanh tmh

Theo dinh luat Phu -ri-0 : Q= —kg—rl:det, trong d6 8Q 1a nhiét luong truyén
. .dx . :

trong thoi gian dt qua dién tich dS nim vuong géc Véi truc Ox, ma doc theo né
nhiét do T thay déi. D4u trir cho thdy nhiét nang dugc truyén tr noi cé nhiet do

cao vé norl c6 nhiét do thap hon. Goi R, 1a ban kmh clia: ‘mat ti€p glap gifta lo‘p o

vO réan va 16i. T¢ la nhiét do ta1 tam hanh tinh, Tim bleu thtic biéu dién su phu

. ‘thuoc cta nhiét do trong 1ong hanh tinh theo khoang céch c’[en tam hanh tinh.
‘Blet nhlet do néng chay cta vat chat tao nén hanh tlnh T, = 1500 K. Hay x4c’

- dinh do day d cta l16p vo cing va nhiét do TC tai tam hanh tmh

; 'Cho 50 Avo -ga- -dro NA = 6,02. lO23 mol dxen tlch nguyen t6 e = l 6 lO*19 C L
‘hang s6 Xte- phan Bon- -X0-man ¢ = 5,67. 10—8 W m- K_4 Lay khoi luorng nguyen '

ot (theo don Vi cacbon) bang sO kh01 cua nd.

Sl

| Mot mién khong glan Chl co trlrong dlen th gom tu truorng deu véi vecto cam‘ o

'u'ng tr B hu’orng theo truc Oz dlen truomg finh co cdc thanh phan cua vecto cu‘ong e
~do dlen truo‘ng E phu thuoc vao cac toa do du’oﬂ dang E =ox, By = ocy, E Bz‘ .
_trong dé o, B Ia céc hiing so vaa>0 F :

Ha1 hang sO a, [3 phai llen he VO’] nhau nhu’ the nao ‘7

2 Cho mot hat mang dién ‘tich q > 0 khoi lu’ong m chuyen dong trong mlen'

- khong gian noi trén.. Viét céc phuong trinh vi phan mé ta chuyen dong cha hat .

trong truong dlen tir. Tr d6 t1m ra quy luat chuyen dong cua “hat theo truc Oz.

L Su’dung céc ki hleu o) == 1o

qB Lo [2q0
‘_m .a . i m e

‘Voﬂ diéu klen nao ctia o thi hat s& chuyen dong trong mién khong glan
huu han ? - | U ' ‘ '

7



4. Gia thigt O > 0, . Tai thoi dlem ban dau (t —‘ 0) hat nam tai vi tr1 (R O O)

~ va c6 van téc bing 0

a) Tim bleu thic « cha x(t) va y(t)

b) Chifng (6 ring 10n tai he quy Chleu quay ma trong d6 quy dao chuyen dong"”f"

cta hat 1a dudng tron

c) Mo ta quy dao chuyen dong cua hat trong mat phang Oxy

| Mot céch tir nhiéu xa cau tao tu 3N + 1. khe hep song song. Tam céic khe' cachf‘“b»
déu nhau mot khoang d. Bé rong cua céc khe lién ti€p giam theo cap s6 nhan v6i
hé s6 k (k > 1): Chiéu mot chiim séng song song, don sic, buoc soéng A den cach tir

theo phuong vudng géc v6i mat céch tir. Mot thau kinh hoi tu duoc dat sau cach tu-i o
(dé thu chum sang nhteu xa) sao cho quang tryc chinh caa thau kinh trung VoI
. phuong phdp tuyen clia mat ‘cdch tir. Hinh anh nhleu xa du00 quan st trén man dat, R

-tai tleu dlen anh cua thau kmh

1. ’I“lm su phu thudc cla cuomg do sang tren man vao goc 1 nhleu xa 6 (la goc tao

boi tia nhiéu xa va tia t6i).

2. Néu ta che cic khe thi 3, 6, 9 . 3N cua cach tr th1 phan bo cu?ong do anh '

sang thay déi nhu thé nao ? Xét cho truong ho‘p N> 1

Cho : Cong. terc O le e = cosat +isina..

- 1.- Mot hat chuyen dong véi van t6c u trong mat phang O'x‘y' clia he quy chleu'.

K' ma hé nay chuyen dong v6i van toc v khong don doc theo truc Ox cua hev o

quy chiéu quén tinh K, sao cho truc O'x" lu6n luon tring véi truc Ox G01 u la,",'

van téc cla hat trong hé quy chleu K. Blen doi tuong d01 tmh cla cac thanh -

‘phan van toc duo‘o cho boi : T

ul +v .. u 1 v R 5
u, = X , uX = Y —_— 1—-—— .

Vu' . 2‘ "
[+0—x 1+ Vuy 'YO 5 Y

Dén ra cong thue bién ddi clia nang. lu’o‘ng va cac thanh phan dOng lu'o‘ng chia f

hat tir hé K' sang hé K.

2. Hat mézon ° c6 khoi lu’o‘ng ngh1 M phan ra thanh hai photon co tan 50 glong nhau ,

’ Trong hé quy chxeu riéng cua mézon i, xac suat dé hat photon bay ra (tmh :

)
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- , duoc bao quanh bdi mot vo cau dong tam ciing bing i

o _mot lop mong (Hmh 9. 2). Hat nhan Cm phan ra -

ki ban ra T =163 ngay. Vo cau duoo noi v6i qua =

' - ban kmh Gla thiét su ¢6 mat ctia day dan va dong, "

&

cho mot don. Vi goc khoi) 1a nhu nhau theo moi phuo‘ng NG6i cach khéc, xdc suat |
dP'(0') dé hat photon bay ra theo phuong nim trong goc khoi dQ'(0') la

dP 0" = idQ (9 ) —4—27rsm9 de".

- ‘trong do 9' 1a g6c hO’p bm huéng bay cha photon va truc O'x

Trong ‘hé quy chleu ding yen thé quy chleu phong thl nghlem) hat mézon nO |
“chuyén dong véi van toc v doc theo truc Ox : o '

a) Xac suat dé photon bay ra dudi -g6c¢ khoi dQ(G) s€ c6 dang
‘ : dP(6) = (). 2nsm6d9
Hay xac dinh ham (). |

N ‘ b) Goi dP(e) 12 xdc suat dé photon cO ning lucmg nim trong khodng 'tir ¢ dén
g +.de. Xdc suat nay c6 thé duoo biéu dién dudi dang. dP(s) g(s) ds véi g
la nang lu’o’ng cla photon Tim g(s) S - -

ﬁ% Mot qua cdu k1m loai, ban kinh r;.= 10 cm, |

" kim loai c6 ban kinh trong 1a ry = 2r,. Giita vo cdu
. va qua cau la chan khong. Mot lugng n = 0, 01 mol -

dong Vl Cm du0c phu deu tren ‘mat qua cau thanh

va phdt ra hat o c6 nang luong E = 6,1 MéV v6i chu.

“céu bang mot day-dan dién manh nim theo phuo‘ng

dlen qua né khong anh‘hudng 1én dien’ trudng gita - Hinh 92
qua cau va vo cau, v cdu va qui cdu hap thu hoan toan cac hat o bay tO‘l chung, ‘
' ‘nhung 16p Cm thi khong anh huong gi t6i chuyén dong cua hat .. Xét hé & trang
* thdi dimg, la trang thai ma cucmg do dong dién dat gla tr1 on dmh Bo qua sy phat_ 1

xa électron tir qua cdu va vocdu. " . S _
l. Xac dinh cudng ¢ do dong dién di qua day dan kh1 dlen tro clia né: bang R, 100 kQ o

2. chn tro cla day dan pha1 co gia trl R2 bang bao nhleu dé cudng do dong dlenv
qua 16 bang nta dong dién trong y1 ? . : ' '

fﬂ_Cho : so Ayo ga- ,dro Np f 6,02. 1023 mol tr1 so dlen tlch electron e= 1. 6 10_19 C =
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‘ De thi chon d0| tuyen Olymplc nam 201 5 ngay thl thu thu hal

1 Mot glot mua duoc hmh thanh va roi xuyen qua dam may. chiia cac hat nudc.

nho li ti, phan b6 déu va ndm lo lung trong khong trung Trong khi roi, glot mira- -

tich dan nudc bang viéc nhap tat ca nhitng hat nudc nhd trén dudng ma né quét
qua ddm may. Ta gia thiét mot cach i tudng hod bai toan nay. : Khong . khx khong "

1am 4nh huéng dén chuyen dong cua giot mua, kich thuge ban, dau cha giot mua o
nho khong dang ké va giot mua ludn ¢ dang hmh cau. Kh01 hIGng r1eng clia glot o

‘mua va cua dém may hoi nuée tuong ing la p, po va duoc coi la cic hang s0.

N

1. Bén kinh giot mua r phu thudc vao thoi gian t theo mot ham s0 r(t) nao do..
Lap phu’omg trinh vi phan cua ham nay.

2. Gid thiét 1) 6 dang r’(t)y= A(poj Py T,ro,,ngfdé' A; o B vla cac he so‘f'

' khong thi nguyén va A 1a mot s6 khong phu thuoc Va0 tham sﬁ nao g la gla"f'f"‘.‘""”

toc trong trudng. Xéc dinh gla tri clia cdc he sO A, a, B, y
3. Tim gla téc cuia giot mua khi né chuyen dong trong dam may

Tmh do bién thién co nang cta giot mua theo do cao h ma né da ron K tir luc" ‘
duoc hmh thanh. : :

- Mot binh hinh tru chita nudc c6 ban kmh trong r= 10 cm va chiéu cao du nho |

H‘mh tru duofc day chat bang mot nap ‘hinh ban ciu c0 cung ban kinh trong vo‘t |
“hinh tru. Ban ddu nhiét do clia binh 1a t; = 90°C va 4p suft ben trong ban ciu la o

" Po= 10° Pa Biét rang dudi dp suat Po nuéc s& soi & nhiét do tO = 100 C

1. Néu bmh dung va nip cich nhlet tuyét d01 thi c6 thé dun 50 ducc nu’ofc g -
trong binh hay khéng, khi qué. trmh dun la du cham dé binh luon o trang thal__ x
~can bang nhiét ? Tai sao ? , - : C :
2. Cerng mmh rang ap suat h01 bao hoa p phu thuoc vao nhlet do T theo phuo‘ng o
1 dT Vh vV, Vh ;

" trinh Cla-pé-ron — Clau- dl -at - ‘
: , T ‘dp - . 'L L

trong doé Vh, V, lan luot l1a the tich riéng cua the chat R the hO’l the long va '
"V, > V,; L 1a nhiét hod hoi riéng. ‘ )

3. Giaslrco mot co ché nao d() dé truyén nhiét tir trong binh, ra.fngloai thong qua:
‘nap day (cho mot dong nuéc lam mdt chay qua lién tuc chéng han),.sao cho -
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trong sudt qua tr inh dun, nhlet do cla hén hop khi va hoi nude- & trong vung
'khong gian duGi nap. day luon duoc duy tri 0. nhi¢t do t,. Cho nude c6 khoi

'ludng mollap=180¢g .mol™! , nhiét hod hoi riéng & dp sudt py la L =2260J. g_]

va ¢6 thé coi nhiét hoa hoi rleng 12 hdng s6 khl nhiét do thay déi nho, hang sO
- khi R = 831 J.mol™' K™ Co thé coi gin ding hoi nudc bdo hoa ]a khl

li tu’ong ~ '

a) Nudc trong binh se soi khi du’oc dun dén nhiét do t bang bao nhleu '7

'b) Tinh nhiét luo'ng ma binh tluyen cho hé théng lam mat trong mot gidy dé
trang théi soi ctia nudc trong bmh luon duorc duy tri mot cach 6n dinh. -

Mot ong day xo- le -no-it hinh tru, chiéu dai L, ban kmh a goém N vong day
quan st nhau (cach dlen vGi nhau). Cho dong dlen cuong do I chay tr ong day

1. Xac dinh cam ung tr tai mot ’ . L

. . >

dlem trén truc cla ong day va ¢00000000000000 g_o_o,oo
nhin bdn kinh hai dau ong 1 PIees e s
xolenontdu’mcacgoclanluot 00000000000000000000

la B] va B’) (Hinh 10.1).. * : Hm/z 10.1

2 Chon he truc toa do nhu hinh 10.2,
-goc O nim trén truc va cach déu .
~ hai ddu 6ng. Mot hat c¢6 dién
‘tich q (q > 0), kh6i lugng m
- chuyén dong véi van t6c ban ddu
-V tir rat xa theo phuong truc Ox
" 'vé phia ong day. Tim t6c do I6n"-
“nhat dé dién tich q khong cham
- vao 6ng. Gia thiét ring tai ving
~ -bén trong va gan tam clia 6ng Xx0-1e- -no-it; tir trchmg 1a déu va'cé gla tri’ bang tu
o .truo‘ng trén truc clia ong Bo qua moi ma sdt va anh huo‘ng cta trong 1uc '

Hm/7 10. 2

1L Mot chum sdng hep cong sudt CPcmeu tm qua ciu trong sudt, chlet sual n ;

“dudi gbc. t6i. 0. Cdc hé so truyen qua va phdn xa tai mat phan cach tuo‘ng ung
. laTvaR. Chon h¢ truc toa do Oyz trung v4i mat phang 61 clia chim sdng, c6 -
‘ goc O tai tam qua cau truc 0Oz huéng theo hbuo‘ng ctia chum sang t6i. Ching

minh ring céc thanh phan luc F, va F, ‘ma chum sang tac dung 1én qua cau cd
bleu thuc nhu sau: o '
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F, =£{1+R00329—
c i :

[cos(26 2(p) +Rcos 29]
1+R2+2Rcos2q) ‘

T2[sin(26 — 2¢) + R sin 29]},, -

F, =—<JRsin20- TR -
¢ - I+R +2Rcos2(p'

y

trong d6 ¢ la goc khuc xa lan dau c la toc do 4nh sang tr ong chan khong

Chum sang song song If tudng 12 mot chim sdng c6 mat phan cach ro net glua,. e

~ moi trudng c6 séng truyén qua va moi trudng khong cé séng truyen qua, dong

thoi cudng do sdng duogc phan bo deu bén trong chim. Tuy nhién, do nguyén -
I bat dinh Hai-xen-béc (hay néi céch khac do nhiéu xa, theo quan. diém séng)

" ma thue t€ cdc chum sdng khong c6 mat phan cich rd nét va séng truyén di

chi€ém toan bo khong gian. Tlong hé toa do tru ma truc Oz t1 ing véi dudng -

thang nim & tam-cta chiim va hudng theo chleu truyen song, phan bo: cuo’ng g

- doénh sang tr ong cham c6 dang (H. 10.3):

82

- w(z) A

. Y, ~ A ~, ’ v-1 LN ./ N i . . 1 zZ O ,‘ AN S
trong d6 9”1a cong sudt ciia chim sdng va w(z) =W, - j , Vhizg la -

mot hang $0.
a) Xét luong photon dén mat phang z= const Cong thic (*) cho thay mat do' |
dong photon tai truc (r = 0) 12 16n nhat, sau dé gidm rat nhanh theo .

'Dé mo ta chum séng, ngudi ta dung dai luong goi la, ban kinh ctia chiim o
dugc dinh nghla la can quan phuong ctia toa'do r ma cac photon dap ton e

la o= \/ Chung minh ring ¢ = _\iv;_r)

. 6B-DTHSG VATLY... -

.



v

b) Tai mat phéng z = 0, bé rong clia chum sdng 13 nhd nhét va bing w,. Khi z

cang lén, chum sdng cang X0 rong ra. Khi3 z du 16n thi bién cha chum séng -

/ co dang mat non véi dinh & tam chum sang va goc O dmh 1a 0, (Hinh 10. 3).

St dung he thuc bat dmh Hai-xen- bec Chu‘ng to réng gitta 6, Wy va budc
bsong A c6 mdi lien he : 6, ~ _k_ o
‘ - Yo ‘ -

- bat qua cau c6 bdn kinh a < W va cic hé¢ s6 T = 0, R = | vao chum sédng

néi &y 2 sao cho tam qua cau c6 toa do z=0,r=0. Tmh luc tac dung lén

qua cau dé.
Cho : Cong thifc G-le - e =cosau +isino; -
2

Khai trién =14+X+Xx"+... v6i [x] < 1.

1-x

{05 Trong bai todn nay, ta xét bic xa dién tir trong mot hop kin c6 thanh phan
-xa If tuéng. Theo quan di€ém cha Vat If luong ti, buc xa dién tir la tap hop céac hat

~ chuyén dong hon loan khong tuong tic véi nihau goi | la cdc ph6ton. Noi mot cdch

/

“ khiéc, biic xa dién tir 1a-mot khi photon c6 nhiéu mat tu'orng tu nhu khi 1i tudng va

~ do d6 nhiéu tinh chat clia n6 c6 thé dugc thiét 1ap dua trén thuyét dong hoc phan .
T, nhién cling cg nhiing. khéc biét can ban. Chang han, trong cung mot moi -

- trudng tat ca cdc photon déu chuyen dong vdi cling mot van. toc Ngoai ra s6: luogng
cac photén cling khong phai 1a khong aéi kh1 thay (301 trang thal chung co thé 8 o

- duogc sinh ra hoac bi-hdp: thu.

L

‘a) Chung mmh ring ap suat p do kh1 photon ta‘o ra khi va oham vao thanh hopf

Truée het fa gla thlet C4c photon trong hop ch1 co mot tan s0 f duy nhat Gm u

1a mat do nang luong cua khi phéton trong hop.

cé gla fri '
. ‘.“;lu
p. BN

b) Tuo‘ng tugng trén thanh hop cod khoet mot 16 nho, hay bieu dlen nang luo‘ng

do’cdc photon bay ra. mang di trong mot do‘n vi thoi glan trén mot do‘n vi

dlen tich theo u va C.

tan sO nam trong khoang f den f + df

' s

‘Thuo €, biic Xa dién tir trong hép la tap hcrp cac photon véi rat nhleu tan s¢ |
- khac nhau tir 0 dén vo cung. Goi du(f).1a mat do nang ]uo‘ng cua khi photon co



a) Chung to rang 4p sust va nang sudt bic xa. ctia khi phétf)n yﬁn‘ duoc tinh.
theo 'y 1, khong phu thudc vao dang cu thé ciia ham du(f)

b),Ll’ thuyé't l_u’qng tlr cho biét C_lll,(f)‘-» ‘thf -df, trong d6 h 1a hing s6

_ ¢ \ekT —1) , R
Plang, k 13 hing s6 Bon-xo-man, T 1a nhiét do tuyét doi cha khi photon.
Tim mat do nang ‘luohg téng cong u ctia khi photon tng vé‘i moi tin s6.

c) Entrop1 S clia mot he phu thudc vio the tich \" va phiét do T duéi dang

- S=1f(V, T) +S, v6i S 1a mot hing $6. Tim f(V, T), biét do bién thién

entr: 0p1 dS trong qu trinh can bang vo cing bé lién hé véi nhlet luong trao

‘ déi 8Q va nhiét do T bang biéu thiic dS = —8,—? Tur do suy ra phuong trmh
| doan nhlet ctia khi photon. »

: 3 4
dx T
Cho: =— : ", , _ ‘ _

{ Xéc_ dinh dién dung clia mot tu dién cho truéc

" Cho céc-dung cu sau | T
— Tu dién cén xé4c dinh dién dung (gid tri ca'véi'uF) ;

» k'—"OI ‘nguén dien mot chleu c6 cdc thong s6 chua

bi€t (sudt dién dong c& 20 V, ‘dién try trong O ' 'UO I:J ‘
dudi 100 Q); o . Hink104 ‘

~ 01 denLED c6 du’cmg dac trung von — ampe nhu hinh 10 4 (den co thé xem
- ladiot i tudng, gid tri Up ¢5 vai V) ‘ . : :

~ 01 hop dién trd thudn cé thé dat dugc céc gid tri dién trd Ol dlen tro thuan ‘
€6 do 16n chua biét (céc gié tri dién trd vao co kQ)

= 'Dong ho bam giay ;
- Khoa dién, day noi du dung
Hay :
1. Xay dung cong thitc de tim dlen dung cua ty dién.

2. Pé xust mot phuong 4n thi nghiém dé xdc dmh dién dung clua ty dlén (ve so

do thi nghlém néu céc. bucc tién hanh thi nghlem va xir li ket qua)
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* - chiéu kim déng hé. Luc tac dung-1én vat 2 gom

Do tinh d6i xtng, ta thdy ngay G ndm trén du‘cng
thang ding Oy (xem hmh 1. 1G) nén chi can tinh
, ‘toa do yg = OG cla vat '

Mat do Kh6i luong p = 2. o A

. zwR’
- Xét phan tir dai d/, c6 khoi luong :

dm=pl = 2y 2Mae
, —mR o :

Theo cong thic tinh toa do khoi tam':, e

n/4 o T
yG = -—l— I Rc‘o.soc2m do = —ﬁR . Vay OG =
: m_n/4 Tooom

Chu y Co the dung phuorng phap nang luorng de tmh OG

. Xétvat2 0 vi-trf ting v6i goc léch f. Goi @ 1 goc
- ma vat 2 tu quay quanh minh no (Hmh 1.2G).

‘Chon chiéu: duo‘ng tdt ca cc chuyen dong nguo’c

trong lyc, phan luc, luc ma sat nghi. -

- Phuong trinh chuyén dong ctia khoi tam vat 2. xet
theo phu’omg tiép tuyen vGi quy dao -

; , mpa=F_ ¢ ngsmﬁ o L
Vi B'nhd : sinf ~ . (rad) = mz(R -np" = Fms : ngB

2J2R

-
o vy
Hinh1.1G

T

Hinh 12G

- 'Phu'o‘ng trinh chuyen dong quay cua Kkhi tru nho quanh kh01 tam :

mzr(p '=F

msl )

_{ Diéu kién lan khong truot : R =’ rﬁ—rcp" = (R ~r)p" :=“'-‘rv(P”



- Thay(2)va(3)vao(1)tadu0c B"+ (g B=0 @

: Phu’ofng trinh (4) biéu dlen dao dong dleu hoa véi chuki T = 27: ‘

—r)

g

 Td @) =F,, = m'zr(p —mz(R -0 = my(R - r)a) B= —ngB 3 6

- Phan luC:N:ngcosBl:'ng(l;%J A . - (6)

ms

Piéu kien lan khong trut

Thay (5) va (6) vao (7) ta co

) = BB <uv0<ps<p

' N
- Bat perO'ng trmh trén cho nghiém : By < — 8+—=—|
- o , 2 \ MZ no

Can chi y: Dé c6 két qua nay can ¢6 them diéu - -l:., )
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Phuong trinh chuyén dong clia vat 3 theo phucmg

,Phuo‘hg trinh quay cia G quanh O : mlea'f = —m‘lg

kién giGi han vé B, dé smBQ = B (rad)

Xét tai thoi diém kh6i tam vat 1 va vat 3.¢6 li do
goc tuong iing 12 a, 6 (Hinh 1.3G). A

ti€p tuyén voi hmh tru :
maRO" = —magd (1)
Nghiém 1a : 6 = Bcdsogt = qocoscoot,'v‘c"ri‘ ® :\/g '

V2R
T

2x/~g

R

Nghlem phuomg trinh la: a = ococosa)lt v6i o =

- Goéc léch ctia vat 3 so véi phuong OG la :

y=oa-0= 2a0c03(m';m0 t]cbs(w" ; %0 t) |

Khi vat3t6i Cthiy=0. Suy ra-t .= T
O + @

< p v6i moi B , ‘ -



a) Dat truc toa do Ox doc theo truc binh, chiéu duo‘ng,cung chiéu chuyen dong -
chia binh.

Xét mot 10p khi mong khoi lLrorng dm, chiéu day dx G cach day bmh mot doan X.
- Trong hé quy chiéu gén véi Trai Dat, 16p khi nay chuyen dong ciing binh véi .
gia t6c a va chiu tac dung cuia hai luc theo phuong Ox'1a p,)S va —p(x + dx)S-

B Theo dmh fuat IT Niu-ton ta ¢6 : [Py — p(x +dx))S = dr.a hay —dp.S = dm.a (1)

Mat khac, phuong trmh trang thai véi lorp Khi Ia : p(x)de = Sl——RT ‘ (2)

' K ;
« e oy ,
: ’Tu (1) va (2) tim dugc : p(x) = p(o)e RT »~ p(o) 1 —ﬁx N )

De tim pp,, ta dung dinh luat bao toan kh0| luong Tu (2) va (3) tmh dm sau
dé tich phan, tmh duorc ‘ :

e

RT RT " 2RT
Vé)‘/' ‘ o = mRTv _mRT(, . naL) ’.
B ! . (O) . TV’ | RE ’ y
ST 0 g L(l uaL) SuL ' 2RT
. 2RT s

_ mRT(.,  paLl pal) mRT( uaL

p(L) 1+ I- ~

| suL U 2RTA RT/ spL\ 2RT
b Xc dlnh vi tr1 kh01 tam chat khi :

PR N p(o)Su )
xg = [xam 1- dx
e I JRT RT S

_ (E_ pal )(1 +.',‘;,taL ) . L(l uaL )
2 3RTA 2RT/ - \2- 12RT

. “,Khl gla toc thay d01 mot luong da, kh01 tﬁmdlch chuyen mot khoang de = ORT
Tr ong hé quy chiéu gin von VO bmh cong nguyen to do. lu'c quén tinh thuc hién
: 2 a9/2 2 12
" len khoi khi 12 5A :Fde —mat=_da = A= j ML’ g, — AL 2
SPENN ST RT - 2 12RT . 32RT
Cong do khi thyc hien : A' = —A = m“L‘ 2
‘ SR B 32RT
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2

Ap dung nguyen 11 1 Nhlet dong lyc hoc cho ca kh01 khi : AU A
_ muL
| 32RT

1. 'Kh] mot phan I6p dién moi ¢, v6i chiéu dai x duoo rit ra khoi tu dlen phan"v

con lai trong tu dién c6 chiéu dai L — x. Liic nay, tu dlen c6 thé cox nhu he '
g6m hai tu dién mic song song. . ‘

~ Tu dién thi nhét c6 chiéu dai X, ¢6 16p dién moi 1a khong khic6e=1 valdp

88

dlen moi &, :

X = Ax

Tu dlen thit hai cé chiéu dai L — x, ¢6 I6p dién moi €| va IOp dién moi 82

, 2meg

1, R+r I 2R
+ —In—
& 2r & R+r

(L—x) = B(L - x)

Dién dung twong duong :

- C=Cy +C2_Ax+B(L~x)—BL+(A B)x—BL+(A B)vt
ViB>AnénA- B<0va dién dung cla tu dién giam dén déu theo thoi gian.

Vi tu dién duorc ndi véi ngudn nén hiéu c‘hen thé gitta hai ban 1a U khong dél
Khi 16p dién moi dugc kéo ra khdi tu dién mot doan x = vt, nang luo‘ng clia tu .
dién thay déi. Cong clia ngoai luc F va cong clia nguén dién bang bién thlen -
nang luong W clia tu dién Fdx + qu dw. '

Do d6 Fdx = %U dc - qu ;Ude = —5U2(A B)dx v F = ——(A B)U2

‘ Luc dién Fd trai chiéu véi ngoal luc F nén F; = —(A B)U2 < 0.

: Luc dién tic dung len tdm dién moi huorno vao trong long tu dlen

Chon chiéu duong cla dong dién. a chleu dong dién th]’l dlen cho tu- dién,

tach: i= Ccllq Uc(liC U(A B)v <0= tu dién phong duan qm nguon
t t



1 Goi Cy, 0y 5 Gy, 02 la tam va dll‘lh clia cac mat cdu tuomg ung

2

: Duong thang 0,0, la truc chmh cua thau kinh.
Do thiu kinh hoi tu nén R > Ro va C, ndm trong khoang C Ol (Hinh 1 4G)

Xét mét tia sang bat ki phat ra tr S va lam véi tr uc chmh goc .

Do nguén sang S dat tai tam cta
mat 16m nén tia sdng nay sé
truyén thang dén diém I trén miit
cau 16i ré6i khiic xa di ra ngoai.

Duong kéo dai cla tia 16 cit
“truc chinh tai S'; S' 1a anh cta S » ‘
qua thau kinh. . o SR . Hinh 14G

o ,G01 iva r 1a goc tOl va géc khuc xatail: smr = nsini.

DatSCz—xvaSCZ-y. ‘ : S . - e

1. VOI céc thong sO da cho de dang chu‘ng minh dugc ring tam glac SC21 can tai.
~sinr _ sinr

- Gyva goc 1=0,Vvivay theo dinh luat khic Xa —=——=n
‘ _ \ 3 7 sini¢ smq
- Taco:y= (p—r—a+1—r—2a—r : ‘,
Ap dung dinh i ham so sm cho tam glac S'Czl o
R,sml ' stmr . nR, - o nR,
‘ S}ny sm(za - 'k Ei—'nz—acds_f - sinr édsza' ) OLcosr — ncos2oc

- sina sino i smoc .

~0Thayoc— 15° tatmh duocr—22 84°% y, —935 cm

nR2 = 9cm ‘

'-.OThayOL 0° tatlnhduorcr~0 y2'—

\

> Vay dai dlem anh'nam trén truc chmh d ben tra1 Cz, cbd be rong

Ay = }’l y2—0350m - ‘, S A

2. Dox v6i tam glac SCzl tacod Sl—nl =——(£ vé’i a‘% SI.
' ) X ‘.~_a,-- R o
D01 vGi tam glac SC2i ' §E = sm(p véib = SI XSl,n.l.: =2 =2
. Cy v b - ysini b .y b



la= \/R7 +x2 2R2xcoscp

Mat khac xét hai tam gidc SCQI va S CZI tacod: . ,1
: \/R +x2+ 2R2ycosq> o

Thay vao biéu thic clia a va b ta c6: R o

n’x* R2 +x +2R2xcoscp

2

» ».
De cac tia téi (goéc (p khac nhau) deu cb du(mg kéo dai di qud S’ th1 phucmg
trinh trén c6 nghiém R2 khong phu thudc vao r.

n’x +2R2n X ycoscp =y’ (R +22)4+2R2xy2‘co'sq\>"
R2 +y +2R2ycoscp o

= 2R2n X ycosq) = 2R2xy Cosp => n’x = y_2
- Thay vao phuomg trinh trén ta c6 R, = nx. "
Mat khiac, C,0, = SO, - SC, = SO, +0 02 SC2

=R, _(R,+o 02)——?—36 cm

2ke? 5 dw 2L 2

Str dun dleu klen P = a“tac) —=-L=- (i)
g 3¢ dt - 303 : B
: Vl electron chuyen dong tron véi ban kinh quy dao r nén chiu luc hucmg tam ld luc
2 2
Cu-long, theo phuong trinh dinh luat II Niu-ton : F, = kez —m (2)
: ' . r T ,
Nang lugng toan phan va gia toc cua électron la :
' 2 .2 2 2 o
W:—l—mvz—ke :ke _ ke :.‘ke, - _ @)
2 2r r 2r DR
a=ay :_e? L : o , “4)
- mr o S
: 2( .2 . 223 L
Thay (2), (3), (4) vio (1) = kez dr _ Zki (5‘32—] = dt = Mdr )
2r2°dt 3¢3 \mr?). 4k%e* ‘
Véir=R tai th(n dlém‘t = O, thoi glan mataidor=Ryla: '
RO 3 . 2 3 . T . )
t=—| 3“;‘: crdr = 2 (R3 (3)),"thay s6 tinh duqc t=10"s.
4k,e 4k%e \ S
C6 T _2m_2m mr oy 107 ; T = 25 e fmr T =0, 153. 10“5
0} e Vk ® 4e k 8 -
' 2t

S6 vong quay ciia électron Ia N =
oL T+T

- 108 vong.

90



(2) Dé thi chon hoc sinh gi6i quéc gia THPT nam 2011, ngay thi thirhai

R bo l(m phén’ luc cﬁa truc quay lén con lac (Hinh 2. 1G).
o Chiéu phuomg trmh dong luc hoc mg+F ma len
-Céc phuong :
Ox ti€p tuyen véiquy dao kh01 tam 7
myd = F, — mgsina. : (l)
vOy tlung V6i phudng GO :ma’d = F,- mgcosoc (2)

Phu’omg trinh chuyen .dong quay : Iy = —mgdsma (3)
fTu (1) va (3). suy ra:

2
F mg(l = A)smoc véi A = m;i ' (4)

HinhZJG g

5 2 S ,
; J,Dmh luat bao toan nang lu’ong I(; = mgd(cosa COSO‘O) O

Tu (2) va (5) suy ra: Fn =mg[(l - 2A)cosa + 2Acosa0] ‘ '
Do do F = \/Fz + F2 = mg\/[(l 2A)cosoc + 2Acosa0] + (1 - A) sin? OL “

2. Tmh gia toc toan phan lofn nhat cla kh01 tam con lac trong qua trmh dao dong
. Gia t6c khoi tam : ' ‘

" a—\/ 2+at \/(mzd) +(yd) —g\/4A2(cosoc cosao) +A sin? o

,/»,'

L= gA\/ 1- SCosacosoco + 3cos a+ 4cos OLO

';"_Khn a0=60 tacoa—gT\/Z 4cosa+3cos a | ,‘ ‘
Péa L cye dai cin é: (2?"— deoso +,3¢dsza) 0, khi d6 cosa. = % =a \E m’id X

3. Kh1 tac dung xung luc X. _

- a) Phan tich xung lu'cmg Xo cla lu’c truc quay tac dung len con lac thanh hai -

‘phan Xoy, Xox theo phu'(mg thang diing Oy va phu’o‘ng ngang, Ox. Ap dung |

~dinh 1i bién thién dong lu‘omg va. momen dong lu'cmg Vi vx, v‘ la cédc thanh
: phan van toc khox tam sau va cham ‘ ‘ o *

o1



Tu (1)c6: Xoy = XcosB XOx = mvgy — XsmB (T - l)XsmB

. Do lorn cua Xo: Xg = ,/XOX +XOy = X\/(Ellﬂ—l) sin2B,+-coszﬁﬁ -

- mvg, = Xsinf+ Xoyg 5 o S (l)

I = IXsinB,: vouo)—_vdc" S o @
' | mid

b) Dé truc: quay khong chiu tac dong cha xung luc. X thi cén ha1 dleu klen
I .

Xo —0:>B—gvaXOX—O:XO—O:ﬂ—OA———‘

A md "

L

.

: Uy iAo \
U= —0 tao ra dong dién cé cuong do
2 . :

‘Thanh phan dién 4p khong d6i: -

‘chiéu chay qua L, R va C trén gidn do‘ ' ' o
*(H‘;nh 22G). . ‘ .. Hinh226G

A .4 . ')7 . ‘b,‘ SN ’ D e U S /
~ Viét lai biu thic dién dp : upyg = Uocos2cotv= 70(1 + cos2mt)

I = Yo
2R :
Biéu dién cic thanh phén dlen ap xoay

C Tix gié’m ‘d(“i : I ILR + IC "IRLICCOS('% - (pLR)

92

‘UL 20l
TR+ L24m

Trong do : cés(g - (pLR) =sinQ; =

_ ‘ U

VR + 40 | -

Tur dé 12 = U? [—2—8‘”2—]“C- 4@2ch o o S (D
R*“+L 4(0 ) . o ENEA

De blen do thanh phan xoay chiéu khong phy thuoc vao R th1

1
» 2\/2LC

Iy = o= ZmCU




it i .

L

‘= 2LCR? + L") - L1 - 2LCx) + CHR? + Lx Y2 = 0

~ S& chi ampe ké la gla tri hiéu dung cua cu’cmg do dong dxen

ﬂ I ’

Dé s6 chi clia ampe k& la nho nhat thi I, . nho nhat

Dat x =‘('2(.0) tu‘(l) co ham sO y = [l—;% + CZX} (2
. R +L §
o : _ 2 12 2
I,. nho nhdt khi y' = 0oy = ZLC(R “; x) 2L (1-2LCY) 2 _
. (R +L X)“

Giai ra tim duogc : X =—{:
. L2

2 2 o \/ v
S0 Sy AR A [
C2 Cc :

“Khi chua dit ban mat song song, anh ciia'S s& hoi tu tai F.

o Khi dt ban mgit song song phia

I
- sau thdu kinh Ly (Hinh 2.3Ga). i l
‘Anh S" clia S qua quang hé bi i
S
dxch dl mot doan a= h(l—l) L- :
| . v \oon/or f
} theo duo‘ng truyén tia sing va 1 -
~ do d6 cich L2 lady=f+a,tr |
L . | . "’~
b do tmh du‘ofc d2 = (f.f+a)f (1) Sf/{s':;
" l l‘_?
R
. Khl dat ban mat song song phlav s
- treée thau kinh Ly (Hinh 2.3Gb). ~ | |
, Ht‘nh 2 3G
SO’ do tao anh : N ;

S - Ban mong - S ~——>L,——>S" L S'” B o
n.Ta‘,c‘o:dl:f-—a:>d"'= df - _(f-af L@
S S d-f a’ . » ~

Tu(l)va (2) suy ra : l—d2+d' ' (f+a)f S URLOLNP T

a Cona



2. a) Xét chum tia rat hep, gidi han boi hai tia sing song L

“-song 6 do caoy vay + dy, cic tia 16 ra khoi ban mat bi- ’
léch gbéc a so véi tia t6i. Su thay doi chiét sut chi c6

thé bd qua néu duo‘ng truyen ctia méi tia trong ban APt

mat gan nhu thang va gan nhu vudng géc vou ban mat. REI B

OO |.
e .

<

" Do d6 quang trinh ciia tia AC I : h(ng + k(y + dy))
va BD 14 : h(ng + ky) + dysina (Hinh 2.4G). |
Quang trinh clia hai tia giffa hai mat dau séng ABva CD . .
bing nhau : h(ny + k(y + dy)) = h(ny + ky) + dysino.. ~ ~~  Hinh 2.4G

Tir d6 suy ra : siné = kh khong phu thudc vao y, nén chiim séng qﬁa‘ ban mat -

. la cham song song léch so v4i quang truc mot géc o Vi vay chim tia qua ’

thau kmh L, h01 tu tai diém S" nam trén tiéu dién va cich tleu diém 12 .
khf

VI-k%h%

Tur gia thlet ch the suy ra kh < 1, do do c6 thé lam gan. dung S" ~ khf

S','Fz = ftanOL =

b) Diém 4nh S" ludn nim tai giao diém giita tia sang OZS” qua quang thm va

tiéu dién dnh cia thiu kinh L,. Khi truc chinh cha thau kinh L2 lech dl goc o,
txéu dién anh cta L, ciing quay di goc (p (Hinh 2.5G). -

A . »_—% .
~ > v X
— - \[ 22 (0]
S =~ 0, _ /-,-,’ \92 - Fy
\
v A 1N . ST i
A - v <« Hinh 2.5G
Vay S" nam trén O,S" va cich O, mot doan: 0,8" = ——— .
: 2 2 MC : 2 _
o ' - cos(e — ar)

- I. Goi heé s6 nén doan nhiét cita hén hop khi 1a y.

Tir phurong trinh doan nhié’t: pV7 = pVy = in| L | = ym| L
Po 0o = | v
. 0

Bang v1ec xdc dinh do nghxeng cla duqng dé thi In[ P J theo ln( V) ta co
Po ‘ :

gia tri y.

o4



* Lap bang s6 lieu -

,'/Taco iRn] §Rn2—l89R B , ‘14

vy | 100 | 900 | 820 | 740 | 670 | 610
[paO N | 100 | 117 | 1357157 | 183 | 2l
ln( \j’ ) | 0,00 0,11 | 020 | 030 | 040 | 049
f ln[f} | o000 | 016 | 030 | 045 | 060 | 075
o) - : , - .
"Dtmg dé th1 ln[ P ) theo _1111(—\-/2) - 0,80
3 Po) v C0704 N
'-‘(H‘mh 2. 6G) =y=153 : I ‘ 0,604 - o Y=153x
R O 0,504 '
Sl CV+R.—153:>CV—189R 020
G G ‘&0,407- S
. .Trong 1 mol hén hop kh1 goin, 12 s6 s 0%0 o
g mol khi Ar, n, 1 56 mol khi H,. - - 0.20¢
| - 0,10 ,

.0 010020 030 040 050 060 B

,j_‘,vcnn1+n2—1:>n2—061m01 BEREETI ln(VO/V)

| Va n2*039 mOl SRR ; - h Hm1126G o :
”Kh01 lwong mol cua hOn ho‘p la:p= 40n1 + 2n2 = 25 2 g/mol
‘.'Vaytrong85ghonh0pkh1 co: 824gArva026gH2 At B

a) Xac dlnh dlen ap UO o 'A S o ) ’ A
o Kh1 chleu sang va ho mach cuong do dong dlen I = 0 va dlen ap smh ra tren

5 ‘hal dau pm chmh la the ho mach UO

I:I (eaU() 1)-!—1 = 0 —_—> UO = ']—ln(] IEJ IS o (])

;_*b) Vlet phuo‘ng tnnh Xéc dmh Um va tlnn U/) ‘theo R,

"10 Kh1 mic pm véi dlén trg R va chleu sang, dong dien qua pin va dong dlen :
L qua R c6 do 16n bing nhau. Hiéu dlen the gnra hal dau cta pin cung bang hieu
e dlen the glua hai dau dién . o : : ‘

05



Do d6 cong suat tiéu thy trén R 1a : = UL = Ulf(e®" — 1) + 1

 Cong sustt oye dai ting v6i U = Uy, khi 9/(Upy) =0 =1[(c% — D+1,+U, ae“Um] 0

T (2Q)tacé: e®Unm =

2.2. a) Bac trung von - ampe clia pin

I

S +aUen = 1oL EEENe)!

* Xéc dinh cong sudt cuc ’dai-the_o gid tri trd tai. 4 ,
Iy-1, . - . L

4 s . 3 ,

Ij(1+alU,,) , R .

Dinh lugt Om véi dien g : 1 = [ = T, (Un -D+I, @)

] m o
| oU (I,~1,) oR, (I, 1)1
T£r(3), (4) suy I'a,_:'Um - m( g d) = m( g d/
. - Rm (]+(XUm;")” T . o -
L (R -T
Céngs’uf{tcucdai:;d/r’nzgm‘ (R Rd) (/ m(I Id)_

V& so d6 mic mach '(Hinh‘2 7Ga, b).
VE phac dang d6 thi von - ampe (Hmh 2 7Gc)

Chl ra dugc gid tri UO va I 1la glao cua dudng dac trung véi truc hoanh va
~tryc tung. : . : BN

Chiéu s;'lng Chiéu sangk
NI R . N
: «/] | . iéu sang
(V)

—O— o =0 ®

| E E o /UO Une

*a) Phan cuc thuin b) Phén cuc nguoc » o , c)

Hmh 2.7G

)] Phuong 4n thi nghiém x4c dinh cac gid tri dac terg Ijvaa cua pm

96

» Co sg 11 thuyet (Hmh 2. 8G).



- .a .‘ o . , N . . . - ) B I ‘ i
. Dién dp hé mach khi chiéu sdng : U, = lln(l - I_gj «

Chi€u sang manh : Ilg‘ > 1, suy ra:

L Up v el —1n|1 I——~lnId Aln|1g| +B

HI
1
— (V)
O/

3 Nhu vay, dé tlm o va Iy ta cin vé dugc do thi

Uy = Ug(ly). D6 thi nay duorc dung bing viec L o
thay doi cuong do chleu sing dé nhan Ccac cap . L K
o gid i I, va UO tuong ng | Hinh 2.8G
 Xéc dinh UO Do thé hd mach ; I, chmh la dong ngén mach. -
e Tién hanh th1 nghlem« St dung ché do chleu sang manh. _
= Chleu sang vao bé mat pin, dung von ke do hleu dlen the hor mach UO .
: ;'— NGi tit hai dau pm thong qua ampe k&, doc chi so dong dlen tuong ing I

- Lap lai cdc thao tdc trén véi céc cu’cmg do chleu sang khac nhau

¥

- 7, . Xu’ 11 36 lleu Du'ng do th1 b1eu d1en moi quan he UO theo lnI (H‘mh 2 9G) o

Tu do nghleng do th1 suy ra: A= l
o

L

<

tan(p :> o= cot(p

o Gh1 s6 heu vio bang dlrorl , U0 A i
Y B ‘{‘ ! " -
[Lindo [y, I o
1 .‘.“".. | eereeerieirannaenes - g
20 e | it NE
IR : R N % DA SR P .
3 V ............................ : II;I
Cenlieenienses R P D L S \ Hlnhz 9G

j Tu'jdlem cat'ngoal su\y ‘c\ua du’o‘ng- vm,truolnlg suy;ra :j-B‘_:‘—.—,lnId =Iy=e B
R : S e e o o

* . (3) & thi chon hoc sinh giéi quéc gia THPT nam 2012, ngay thi thr nhat

!

.
A

1. - Bd qua khéi lugng clia qua-cdu, nén gia toc ciia ném 12 a,

. TADTHSGVATLY.. '

/,,

= gsino

o7



 (Hinh3.1G).

JaF tcosoc nén gia toc tuo‘ng d01 cua quacau =

F | .
50 V6i nemula P ey =—L= alcosoc = Egsta -

- b) Xét qua céi_uk : M,a,coS0L — Fingn = My

‘Ttr (*),._(**) tinh dugc : a,, =%gsino¢c‘osa = %gsin2oc. ’

a) Theo phuong song song mat ném c6 thanh' -
phén lyc quén tinh gay ra gia tdc cho qua cu .

my

= mMygsinacosa — Fyg, = Mydyy (F) o Hwh3IG

2, 2
’ I‘::msnR szR,Y :>'§m2321 msn

R

Hmh32G . o | Hmh33G

ert chuyen dong cha ném trong he quy chleu dat (H‘mh 3 3G)
mlgsma + stmB mnsCOSB ma; (1} ’

Xét chuyen dQng clia qua cdu trong hé quy chleu gan vo‘1 ném :

TheoOx2 m2g31n([3 oc)+m2alcosB Fmgl{—mzazl ,""(2)‘ .

(**) (Hinh 3. 2G)

Theo Oy2 N2+mzalsm[3 ngcos(B )y=0 "(3) .
- Ph-Lr(mg 'trmh cho chuyéndong quay : meR ingzy =—§-m2 Eﬁ_
‘.:>%m2a-21‘=\vasn"" ' | o ,‘(4)‘ -
. N'2 =N2': , | - (5)" ‘
| »Thay‘ 56 véi o = 30%; B::=“60‘° . m, =my, tinh dugc a, = %g. o

98
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X' +kxgcosoc gsmoc 0. Dat X—x—

tan
‘ -V1 tri can bang clia ném c6 toa do X = 0 = Xo =

Khi ném truot trén mat phing nghleng, theo phucmg doc mat phang nghleng, phucmg

trinh dinh luat IT N1u -ton : m;gsino. — F ¢ =myX' :>m|gsmoc km,gxcosoc mlx

fana ta duorc X" +kgcosocX 0.

Nhu vay ném trugt duéi tic dung cla hop luc theo phu’ong doc mat phang
- 'nghleng 12 luo gia dan héi véi @ = ,/gkcosoc chuki T, b1en doA: X ‘ Asmoat. i

P

o s L
, trong d6é chon x = 0.

. ta1 vi tri.ném bat dau lot hén vao viing c6 p = ks.

‘.Quang dudng vat di dugc s, = A+xg

. Thai gian chuyen dong clianém la

m
1

' nén

' S 0‘ n+2arcsm ——ﬂl—a———' i

T arcsm(A) o kso—tanoc

T = ——t - - =: .
L 4 o 2\/kgcosa

Xet trang thai A vaC,co V A= VC
anPa_Ta T _ 2 '
P;C ‘ Tc Tl

: ' ]
(Pﬁnh34G) _ ,'
 Xét qué trinh AB.:
'\ (VBJ =Asowiy=l O Vavo
oWV g 5_‘ . Hinh34G
R tmhduoc VB 22VA_28310‘3 o e e
N Xetqua trinh dangnhlet BC ', e /’
PV =RVe=RT, = py= PV =2 24.10° = 071107 Ny
| V.B \
: : : \S -3
w“"PCVC RT, :>T PCVC 410 3. ]O, ~24067 K
o Xét qua trinh dang nhlet DA pDVD—RTo :>pD e Sy
o - v !3 B



Xeét qua trinh CD Vi do thi la du’orng thang dl qua goc toa do nén p kV voi
k—pC 08.10° Nom™ B o |
N/

”Vaypp—kVD ' o s @) ,
‘ Tu(l)va (2) tinh duoc : Vp, \/RTZ \/21?‘ ;707 10 ‘m*

'
pp= ka_s 66.10° N/m?>. |
2. E Ia giao dlem clia CD va AB ta1 do co:

pE;'kvE:p/\*/\y’A ;svg' pAkVA :>VE—66710 m’
g = kVg = 5,34.10° N/m?_ RIS
) . . \ 2

) ’Y] . . . . . ,Y_l T - . /,
Vol e g opfYa) ’Ihaysotmhduorc TE "‘48]34( > )5»—429K
M) Ta Ve 667)
Qua trinh EB : AEB__—AUEB‘_ Ra;B Te) 831(240 677 2829 39101
o 5

Qué trinh BC: Ape = RTBln-z— = RTlln Ya = 8,31240,67.n2 2 = 3466 1
_ VB B ‘ ‘ o
Qua4 tiinh CE ' s

Acg = ——(pc + pE)(VE vc) = —(4 00 +5 34)(6 67 - 5) 102 4 779 89 J

Cong cla chutrinhla: :
A= AEB+ ABC+ACE_ 3911 31 — 3465, 68 +779, 89 = 1226 J

1. Gm van toc cua hat Ia vo va toc do goc T .

r

Luc Lo-ren : FL = quB qooORB qcoOR—Ré— = qcoOARl n dong va1 tro lu’c
| Aq _ Ag

mRn e 2 ""i

' huo‘ng tam nén : FL = qcoOAR1 = mcooR = coo =

Aq‘R=é—(1R'—'"‘—_-’V-'§-(1R3> ‘
mR" m m

~ Van t6c ban ddu clia hat mang dién 1a : vy =ogR =

100



2 Kh1 hat léch mot khoang X kh01 vi tri can bang,
B
T®+x" 4 R |
Vi Xo < R ta coi luc tu van hu'ong vé O, momen dong lu’cmg duoc bao toan

mco(R + x) = mwoR nén o= 030(1 —gﬁx—)
may,
q

: 'Chon he quy chleu chuyen dong quay véi wtaco:

- Luc tu FL qu qcoo(l ——j(R (] —%) = mco%(R—(n+1)x)

. Fh/ =mo (R' + x) = m(coo(l DR)) (R + x) = m(oo(R 3x)

L Luc Lo -ren ero‘ng vé tﬁm con luc quan tinh hlro‘ng ra xa tam, ta c6 phuo‘no trinh :
Comx"=-Fp + Fi = mmO(R (n+ l)x) + m(oO(R 3x)- =X ——0)0(2 n)x =

e o . k ’ | ‘ » . ‘ o 3 o
. Hat dao dong véi tan sé‘g()‘c Wyq = 0y 2— .=—(DO ;/chu.ki T—-—;t'——m n\/_“
C o \/5 @ 9A
oo dL
3. Momen lyc Lo-ren 1a Mg = Frcosa = qvBrcoso. = qvBrcose, = T

Suy radL = quljcoscxdt = qBrdr' = qﬁdr vivcosadt=dr. .~

k]

::.‘ L2 R,’ : - RS 2 Ch R2 ‘ “ A _» 7 R

B e )

: R —n_IRI‘ 2—11\ LT
] . N D : ,‘ . L ) N

A& -’R*‘“>
mR2(2 n)

' 1 a) hf—“ﬂ —_2H
IR ‘n 3

N b) Ve ha1 tla SB va SA dén mat thoang véi cdc goc ivai+di (d1 rat nho) 16 ra |
- VOi goc tm r= 90 ~a, va r+ d1 (Hll‘lh 3. SG) Du‘ong keo da1 cua ha1 tla lo cat
nhau o S' ' ' : L



AB=""=__ _SRBdi=-

A

G dx,

Cody T
LM

Hinh 3.5G - | e ; ' Hi”173~.‘5.G:.:‘

e : ' . di 1cosr
.Tu nsini = sinr = n0031.d1 =cosr.dr = — = ——" =
o : dr ‘ncosi - -
AC 1 - H gi o
. 0031 cosi © cos®i

= TUOng f: . AB=- h2 dr. Do d6 v,_l,l,z.A'idfiz.,.,_‘Hzl.di‘
o cosr . ooocostr - costiC
h:ECO§_3r "1—90 —a= 30 snr—El—n—l=l;Cos_r=g—'\/—__—,
: Ncos™i - ..on 3

64.4 |2

deh H—-3 086H.

102

X = 2Hcosoc\/2 - cOéza + %

279

Chia moi trudng thanh nhleu 16p mong bang cac mat phang vuong goc Oy, be S

day dy (Hinh 3.6G).
bat goc toa do tai diém tla sang 16 ra.

Ta1 dlem xét M co toa do (x, y) tia sang hop vm Oy mot goc 1.

‘Tal dlem 16, géc khiic xa la 90 — o, ta c6 nsini = sm(90 — O(.) = cosa.

coso

=>8ini =
E n

oL . H CH
dx : sint . - cosoL cosocdy e cosody
= tani = — nén X = I =

\/1*81“2‘ ‘/“ ‘COSzOC S ol —coszoc '0'\/2‘_é<jsza+”'y IR

= 2:Hco's-oi(x/ 3‘~~cpszyoc’» —\/ 2 f—-’cqs?'oc)

0 BN
'Ihay'az"50°ta'géx- (J_ J—) ~034H.



LA a
“ VoA = ——
‘ 0Va

1——t
TR

- tir do nghiéng x.é'c‘dinh duoe v,

1. Sau thoi gian t xe c6 van tdc v = at, lic ndy tan so thu dugc 13 :

~a.

V,—V

j dothi Y =—
R

E t.(S)’

f(Hz)

1/f(><10 s)

164

6

626

1,60

645

1,55

L 6§6‘

150

15

690 .

145

'~.140'

- _}2 Ton thoi dlem t, xe di duo’c quang duong la % va cach nguon thu la X = s - —2—

‘ Van toc xe lav= atl ; Thou glan truyen am tu xe den ngu(‘)n thu 1a At] =

- B Nhu vay tlnh tu’ thO'l dlem~bat déu xe chuyen dong th1 0 th01 dlem t G nguon thu
L am Lrng Vv6i xe co van tocv ta €6 : .

| 1 t] * At] = tl

:>2 —vtl+(s v, t) = O:>t]

“"jdo do v =V, = \/v2 + 2as - 2av t

SR ‘va'f‘:/-

- .baty

| (_ vaX=t; A== | =

L Tan s6- thu du’orc la:

.0 | 2 S —
o ‘\/vvavw} 2as—2av,t

theo X = : cé'dang'duc\)‘ng thang Y = AX +B

v, ~309 m/s (Hinh 3.7G)

Y (Ifs)

v",—. V +2as

+.2ﬁ] thitac6Y ).='AX +B



Du’ng do thi Y theo X ta xac dinh duoc vV, vas (I-ﬁnh 3 8G) . , :

6.2 2,90
t f(H lf ]O : . ‘
(s) (Hz) | I/f (1077s%) 70wl e
6 | 626 255 230--._' i
- . , i~ 2,104
9 . 645 2,40 RART
2 | 666 |- 225 | 1704 T N
‘ T * L0
15 690 2,10 o 0 éf,6‘ 9 ‘12 15 18 21 .
18 715 196 | S X<S> L

Hmh 3. SG
Xac dinh duoc V, = 334 m/s S = 505 m.’ .

(@ pé thi chon hoc sinh giéi quéc Agia THPT nam 2012, ngay thithirhai +

I. a) Dong nang cuc da1 cla he bang the nang cUc dai : W ng(l - cosoco)

| .b) Kh01 tam G cla hé nam tren AC cach C la GC = mR_

G ding yén theo phuong ngang. Chon hé truc.
Oxy ¢6 dinh nhu hinh 4. 1G, trong dé Oy qua G.

"MR
AGsma = smoc ; Ya = R(1' = cosa
‘ M+_m , YA (1- )
DatAG— MR gL M -1

S <Quy dao la mot doan clia elip ¢6 hai ban truc lad
"~ vaR. ’ ‘
¢) Van téc clia C ¢6 phuong nim ngang, cla G co
phuong thang ding. / »

L s

| Hmh41G -

T C va G ké cdc dudng thang vuong goc v6i vecto van toc ta X4c dmh duo’c o
truc quay tch thdi 1a H song song véi truc cia vanh. ;

‘ 2 2 2 | .
Isz( MR ) +MR2+M( mR ) M- +2MmR2
v "\M+m M+m ’ M+m

o e N2 2 | 2.2 |
Ly =1 +(M+m)(mngna) M +2Mm+m §m ap2
: T\ M+m :

M+m

104



R - : L o
Co nang bao toan nén : mgR(cosa. — cosay) = IH? :

Suy ra : o= 2m(;\/[ + m)g(cosoc cosao)
(M*” +2Mm +m sm oc)R

Momen quan tmh cua hé doi voi tiép diém Bla (Hinh 4.2G) :
Iy = (MR? + MR? + 2mR> (1 - cosp)) = 2(M +m ~ mcosp)R
“Liic dau he, cosp —_1, hé c6 dong nang : L
R
| Khl AC 1ech goéc B he c¢6 dong nang :

Wd e (;2 2§M +m 2mcosB)R‘2AR22 B
o Ap dung dinh luat bao toan co nang : o
Wd + mg(l - cosB)R Wd

o ) Hinhv4‘.2'G :

— mgR(1—cosB)
o (M +m— mcosB)v + ng(l —cosB) M"o nen,y = \/ MVQ mgR(l —cosP) .
R . M +m — mcosf-

. . .

‘ KhlAdo cﬁao ZR’thi' cos‘[3.= -1 néﬁ_ v"'=

. ‘M :
: .rDleu klen vanh try khong nhay lén la m? < (m+M)g hay v0 < \/(3 +4~1\7[ o )Rg R
m

!

poVug

: a Lu’c dﬁ Ac 51 met la F V
 ) ly pg_ = RTO

i b) Tu' dleu klen can bang cua mot 16p kh1 mong day dz tmh duoc dp = —pgdz
o "Mat khdc p :EBI v6i T T0 ~ az, tir do dp s—(pdT+TOdp azdp) —.—pgdz
L Y _ :

dp o aR - ng

| R(To—az)dp | R‘
: P R(TO az)

o V1 dT__-—adz nen —a- g)dz tmh dtroc

]05



- Ne’u V di nho thi F=pVg= pOVg(l - —""TEJR," véi pg = 51
o 0/ .

N

Tir d6 tmh duoc p= p({l _az R

TO
HE

RT,

- Neu V 16n, can ké den su phu thudc clia p vao do cao trong pham vi qua cau.'v

‘G01 M I khoi luong clia qua cau, pyy khéi lugng riéng cua khong khl kho, D 8
la khoi luorng riéng clia hoi nuéc & trang théi bao hoa, a la do am tu’o‘ng don -

luc nang clia khong khifm A F = [V(pkk + ocD) Mlg P
Khi d¢ 4m tang. them 10% : F [V(pkk + aD + Apkk + 0, lD) M]g .
suy ra : AF = gV[Ap + 0, 1A] | i
Ap suat khong khi am duoc xdc dinh theo dinh luat Pan- ton

P = Pk * P = AP = AP + Appy

’Vl ap sudt p khong déi nén Apkk = ~ApPyys

, Ap suét rleng phan cha hoi nuéc va khong khi l4n luot la

. PmRT P RT
Phn == P = ‘
o ]1n o Mgk
Tird6 tih duge 200 = =8P _ 201D (0 p0 o B )
Mk Hpn o M Hhn

Theo (*) ddu trix chiing t6 khi do6 4m tang thl kh01 lugng rleng cla khong kh1 |

Hhn

;glam do d6 AF 0 l( Hi )DgV@ ~0,061DgV. L}:I’C' nang giam. -

~ By
N
e )

'qua cuon day L nén ijy_ = 0, vay ngay sau khl
-~ déng khod K c6 1(0+)—0(1) ’
Vi khong co dong dién qua cudn day, mach

- ‘ : e K . " .
R ¢#(R +2R ) : ¢ . , :
. Losy = ~— — = ; __“__—'\—— '

Dong khoa K.
Truéc khi dong khod K, khong c6 dong dién

dién c6 dang nhu hmh 43G,c6

CE: R3:)R3v R%+3RR, +R2 ™ |
:R+'2R3 : ‘ ’ ' . ! e ‘ ‘ Hinh 4 3G
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R, . . ¥R, . ..
.Cuong do dong dlen uaR 1 =3 3 (2 .
; q 2 2(0+) " R+2R, (0+) = RZ +3RR3 +R3 :
Khi cac dong dlen co g1a tri 6n dmh ta co mach cau can bang |
Cudng do dong dién chay qua R, bang 0 . S o
~Cuong do dong dlen qua cudn day I IO = i _ .% -7 (3
a)‘Sau~kh‘1k ngat'K,' trong mach ¢6 suét o V'R ‘
dién dong ty cdm, ta V& lai mach dién A 00—
" (Hinh 4.4G). B o B 1 R
D it Ro _ -2R4R, - 2R3R , ‘ | R
S 2R3+R2 ‘ 2R;+R L b= 1
B Ap dung dmh luat Om | - H”{’?:‘MQ ,

d : . n -_'Z.R{RO t"
ngt" = 'i(le + RO) :>1 =V‘I'me L '

, : C e '_2R'+R(')" -
,Luct—OtLr(B)I _IO:>1_ e L
o , R+R3 o

b) Cuorng do dong dlen chay quaRz o
o ~i2» R0 2R__3_ R 2R3m S et R Y
TR, l 2R;+R (R+\R )(2R3+R) B N Rt

‘ Tong dlen lucmg qua R2

= f ' - 2R3L%ﬁ %fmﬂ f'fn-' iy
0 (R+R3)(2R3+R)(2R+RO) : T
(R+R3)(2R3+R)(2R _eRgiR ] (R+ 3) [ 3+ ]
‘ 2R3 +R ) : :

"VV:Dao ham f(R ) theo R3 va dat dao ham bang O ta duoc R = —j—— o 7'(5)71

o

" T (4) va (5) tim duge ; qmx = ~ o 13C

2R2[2 + f]
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Céc dai luong. cho trong ba1 duoc ch1 ra

- trén hinh 4.5G.

Khi diém sang & vo cuc thi anh cua né.

& tieu diém F'.

‘Chim séng cho trén man ghi anh mot’
V€t sang c6 dudng kinh & nén coi nhu
c6 anh nét trén man ghi anh.

é l“__fzk_‘l "".(1)'

D f f ‘
Khi diém sdng & S gan thau kinh nhat

~ thi 4nh that ctia né cho boi thau kinh & g,

Goi s 1a dién tich clia man ghi anh va M, 12 “do phan gii” Cﬁa may .anh.th;Jf‘ e

- pixel trén man gh1 anh ctia mdy anh thu nhat la 81 ,/s/M] Tuo‘ng tu’ doi‘ :

sau man vi anh that ca th&u kinh dich

chuyén cing chiéu véi vat (Hinh 4.6G)..

s e e i . S > LR K Lt ek o Ee
nhat.anén tich cua moi pixel la o Do do~' ta c6 the lay klch thuorc cuamoi

|

véi may anh thi hal 8y = 1/s/M2

‘ Thay vao cong thuc (4) ta thu duorc

%}a

1.

Thay s6, ta duc;c DXy = O,SxL + ],0.

5|

Kh1 tdm k1m loal tren quay s& 1am tam dum luc b1 che chan bon tam tren luc‘ <

__fl

(&
A fl,

/

‘ khong bi che trong dlen trucmg Chu ki quay T= + '
; o

108

: "Hinhzz,éc'r‘ R

l+l~=-- (l)va —8—;X—L_1——(2)" TR )
x X' D x — o
~Giai (1) va(2),tacd: x = £(9—+ l) (3) S
: A‘p dung cong thiic (3) cho thdu kinh 1 va2tacé:
' N : ’—f D
X, = f' Dl+] ,xzzfz— P.l+l Suyra: =222 - f2 28'=
. 6] 2 62 ' . 2 "'flw‘” fl,‘DI' 62

‘82 . ‘fl

{

8‘<)



- Kh1 dién trorR nho dlen tich tu7

- trd, dien tich tich tu vao tu dién.

 xdy.ra khi R < 8% =025 MQ»..; |

' ,WDo dlen tro’ nho nhat 1a O 2 MQ'-
. nén khong thé p dung trudng,

, Dlen tlch xudt hlen trén ban ti le v6i dién tlch phorl ra dlen tr ucmg Dlen thh
: pho’1 duon dlen truorng thay ddi theo thoi gian : oo ;o

T ARZ-R2) ¢« ., t

| OgtS—g\é s(t)%‘ (12 ,.2),'"[‘/8 :4R(R‘%_R%)—f, ‘ NS

R T :'s,\'(t:)'-:“ﬁ.(R?_‘R%)(l—' : ) = n('R% _R%)(lj—'it)
8 ¢ 7 2 Lo 2 UlT)

‘Do d6 di_en tich xudt hién trén ban Ia :

0< t < % = q(t) - —4n(R| RQ)EOEOT

¥

Hinh 47G

S _Do lh1 bleu dlen q(t) co dang hmh ve VO Iqm dx| = ( _2 2)80 9 '(Hinh 4.1G). -

- Phu’(mg an thi nghlem Bo tr1 thi nghlem nhu hmh 4. 8G o
' .Ban trén noi v6i truc mo to dlen va néi dat, ban dudi mac qua hé gom hop dlen ;

N

tr& va tu: dlen dugc méc song song. Tu-dién va dién tr& (hop dien tro) dong vai.,

‘trd khuech da1 tin hleu de chuyen dlen tich thanh dxen ap hlen th1 tren 'dao

| - dong k1 L s
‘ o "'-Xet céc truong hOp dlen (O R : “ l ‘L l l ‘LEOl' ‘l' ‘l' ‘L l’

3 tam_ du01 chi yéu: chay qua dién

' '»khong dang ke Trudng. hop ndy

"Jhorptren Hzn/148G' "
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= Lap lai thi nghiém véi nhiéu gi4 tri dién tr& R cla hop blen tro ghl lal blen .

— Khi d1en tro R lorn dién tich chu yéu nap cho tu d1en Truo’ng ho’p nay khl g '

R > —- =025 MQ.
8C

o N 2 ‘2"‘ : L A p
|qm1><| CU iy = R(R‘ ~ R2)8.OEO :>Eo = 2CU

max

R (R2 Rz)%

Nhu vay chi khao sat véi truorng h(fp céc dlen trd cod g1a tri 16n. de X4 dmh ":

duogc gid tri By, - o - : e

Céc buéc ti€n hanh thi nghlem
- Lap dat hé thi nghlem nhu hinh v&. -

~ Dat hop dien & & mot gid tri bat ki, xdc dinh g1a tri blen do tm hleu cuc‘

“dai hién thi trén dao dong ki, ghi vao bang s6 liéu..

-do tin hiéu hién thi trén dao dong k1 gh1 vao bang so lleu ‘
Bang so lleu

‘Lan do © DientwdR | - BiéndotinhiguU '

1

5

3 .

X dmh gia tr1 dlen tru‘ong Eg theo cong thuo (D). G1a tri dlen truong la gla

tri 16n nhéat thu duorc trong dai khao sat dien tro cao (dlen tréy cang l6n' cang

“chinh xac)

B qua cdu vuong goc vGi mat ném (Hinh 5. 1G).
V= vosma (1) khong doi trude va_ sau va cham.

_ X= m(vy'+f \./Ocoskoc) 2) . | | o |
o Mv = —Xsinaw - ,(3) , : o o Hmh5 IG

@ bé th| chon hoc smh g|0| quoc g|a THPT nam 201 3 ngay thl thu nhat

a) Xung luong X ctia luc do ném tic dung len -

B 2 2 2 . 2
Bo toan dong nang m—o- = mv—"+ 2y + M*~ (4)
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TR , - 2v,¢ ’ 2ygcosasing
 Gidi he (1), (2), (3), (4) tim dugc : X = 050 5y - - Z0RORE
S L ; ) - L sin“a —j+Sih2(x'
, ‘ m M , -m ;
R — +sin’o o L

m

: 2
1 2 cososina
- b) Bleu thic dong nang clia ném ngay sau va cham la Wd = EM V—O—l—
2

—+sin“o,
o cosasina ' M
-Khao sdt ham s6 : f(a) = —— ; fim duorc fmax kh1 tanow = (5)
— +sin“a ~
~m

Dong nang cua ném dat cuc dal Khi fmax, khi 6 :

i v 1. 5 :
- deax = 2NIVOf(tanoc).max " 2mVOM (6)

m

W, =
d P
‘ max, M+m

; c) Duéi tac dung cua cac xung X X va Y, oo
 ném khong dich: chuyen theo phuomg thang '
- dung (Hlnh 5 2G) Vay

2

Y Xcosa = —YOCOLZOL o , .
. o ']‘W‘Sl-l’l.(x.f_,_’ v,‘.v\\\\\\\\\\\\\’
e m M S U mmsae
2. G01 xung cua phan luc 1a X va xung cla 1ue ma sat 6 do 10‘n 12 uX Chon he
- truc nhu hmh VE. Co hai truo*ng horp S Call s FARTERE

0 Tr Mcmg hop 1 L ,
’ 'Trong sudt qua trinh va cham luon co lu’c ma sat trugt thc dung len qua cau

R Theo phu(mg vuong gbc v6i mat ném, van
‘ ‘toc chi_d6i chiéu ma khong déi vé do 16n

(Hmh 5 3G) V= vocosa Vay ta co D0

X 2mvocosoc - o (1) ¢

~—uX m(vy —vosmoc) (2)

~ T TTRRT TR RRIR RS,

),I,XY_ IO) K - ‘f: ' (3) 1 RS . :‘\, HmhsijG-



R i o L7 5uygcoso
Giai hé tim dugc : v, = vy(sino — 2pcosa) ; o = M__
’ : i A o 2 iy ~ Lo e ) o

" Sau 'va cham. van t6c- cha vat hop v6i mat ném mot goc B, véi

tanB :’—-\i = - C?'OS(X o
VvV, sino-2ucoso |
- Dong nang clia qué cdu : Wy = m(vi + vi) + —I-Ico v6i o ———Suvocésa
’ - 21 af Suvicosa
W; = ?vo(sma 2ucosa) + ?v(z]cosza + Smr (Mj
R '

Wy = r—;‘\%('l + l4ﬂzc‘osza - 4_uc,05asino£)

biéu klen dé c6 hién tugng nay [av, = vo(sma 2ucosoc) > or= tal‘lOL > 7u

o Truong hop 2 : Néu tano < 7u xét trong qué trmh va. cham 'r trong khoang'

" thoi gian t; <t ¢c6 luc ma st truo“c tac dung lén qua cau thm glan con lai qua
cau lan khong truot, chi c¢6 ma sdt nghi. I o

Theo phuong vuong géc v6i mat ném, van tc chi ddi chiéu ma khong d01 vé
do 16n ; v = vycoso. Vay : ’

—H?_( = m(v, — Vysina) | (1)

| uX‘r =lo @
Ve=or (3) }
5 5vgsino
G1a1 he tim duoc v, = 7v0'smoc o=
\ . r.

Sau dé‘ chi c6 luc ma sat ﬁghi tdc dung nén v, khong thay déi, v, tang tiép dén v‘(’)(»:os‘oc.'

N . PP vgcoso.. 7.

Van t6c clia vat hop v6i mat ném géc B véi tanf = —L = ——— = —gcotq p

' | Y Sygsina
v 7Vosin

S , o 2 .
- Dong nang cua qua ciu ngay sau va cham' W, = ‘TO(IA—%sm?a),

1. Tmh cong thue hlen trong chu trinh’ABEA theo V, o va n.
Ki hleu A latrang thal 1, BlaZ Cla3 D1a4,Ela5.



Theo dé bai, ba d1em A,BvaC nam trén durcmg parabol di qua goc toa do taco:
P1 =Ps “aV} (), P2 =Py —avz (2) py=aVy . (3)

VvGi py, P2y P3» p4 va ps la ap sudt cia khéi khi & cic trang'thdi : A, B, C,D va E.

Mat khac, theo phuong trinh trang thdi ctia khi If tudng va ba phuo‘ng trinh
trén ta duge : S °

p,Vl RT, = aV, vy =V} _RTl =T, ~Ev]3 @)
Tugng tw: T, = -EV; (5),va Ty = Evg 6)

Tir ho cac dudng déng nhiét ta nhan thdy T 12 nhigt do 16n nhat va T, 1a nhiét
*d6 nho nht chia khi trong chu trinh nén theo dé bai : Ts = nT,.
Thay (6) va (4) vao phuong trinh vira nhan duge, ta c6 :

: H%VIB = %Vg? = V; = nV]3 = V3 = %_Vl ) ' » (7)
‘Mat kha'c,' théé dé bai V2 = 'l(vl + V3) |
‘ Thay (7) vao ta duoc V2 = ; (\/; + I)Vl

l o .

Thé biéd tﬁﬁc cla V2 Vé‘o ta cé Al = a[3 + ——(l + \/_) ——(1 + \/_)]Vl (8)

2. Tim hiéu suat clia: chu trmh ABCDBEA theo n
S e Cong A thuc hién trong chu trinh ABCDBEA Tu (8) ).
-Tucmg tunhuyl,taco:

g ) et S
AA,+A2_2V41(J>(7 W

. De thdy rang cdc- qua trinh dang ‘tich CD BE va dang ap DB EA. deu toa
nhiét, nén nhiét lugng Q may nhan duoc chi trong cac qua.trmh A-B- C..

i

8A-DTHSG VAT LY... : : o SR ) : - 113



Ap dung nguyén Ii T nhiét dong luc hoc ta c6

. \/2 . )
Q_—R(T3 T1)+Vjav dv _ZR(R ‘——R_ 3(v3 V,)

=%a(v3 Vﬁ)—-lgloc(n Hv?

\

(¥ 17 59m)

Vay hleu suit ctia chu trinh da chola H = é— = — -
Q. 44(n —1)
Véin = 3 thay vao c’c“)ng thifc trén ta duoc H = 0,032. -

1. a) S, 1a dién lugng bi can 1a1 khong du’orc chuyén qua cudn day do co Su xudt.
hién sudt dién dong tu cam. ; ‘ -
S, 1a dién luong chuyen qua cuon day luc dong K trong thou glan tu t = O den t = to
Goi R 1a dién tr& clia mach taco: : |

& :R1+Ld— ———dt—ldt+—Iid1
: dt R R

L. L?

€ LY ’ L'e
ﬁ—jdt :I]dt+E(J;d1 —>10Idt =S.2 +—R—£d; =S, + RIO _Sz._+ R R

Trong céc cong thic trén, dién tr& cudn day dugc tmh R = p—

. o
v6is =mr’ = n(?lﬁ) va chiéu da1 day /=N. nD N.x, f— N\/

3 2 24
a . NS f !
Vay R=p” 2NY7S _ 8pN ;/— @ dods =5, = o %2 A
! j o NY4rS 4p N61cS l28p N «/—
b) Mat khac NCD LIO véi (DO = BS 12 tir thong qua mot vong day (C01 gan
ding L khong déi). ‘
' &
LY _NBS = B=-0& :__L_i()
- R - NRS NSR -
& SR S o LSR SR _8pN®s;. -
Tir (1) EZIT va thay (2) vao (3) taco: B=— NS 1 \/__.12
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2. Cuon day van méic v6i nguén dién & Ban ddu khod K md, sau khi déng K.

Gia su cuon cam c6 do tu cam L khong déi, dong dlen qua cudn day dugc

xéc dinh } .
: . (Z" . LZ
§=Ri+Lys d(i _ij - _B_(i_i)dt
dt R L, R
R - . R ' .
LI P Lo To o e
" Suyra:ti=—l-e 0 |=15-Ipe " =Ij—1ig trong dé i 1a dong dién gay

boi hién tuong tu cam.

Véi hang sO thoi glan T= % =4.102s < 2n = [,257s, ta thdy dong dién tang
. R+ ® : .

rat nhanh t6i gid tri on dmh Iy = R trong thdi gian t, <« T véi T la chu ki bién
d6i ctia do tu cam L. Nhu vay, c6 thé bd qua su bién déi L trong thoi gian .

Do L thay déi, dong dlen trong mach s& thay d6i quanh gid tri [ va du'0c X4c
dinh tir phuong trinh : :

¢ = R1 + 1£ =i L trong d()fili = Lyomcosot = 0,0lcosSt(H)
: dt “R+dL/dt o dt ,
R O 6 ' 6 _12(1+210 cosSt)
R AL 5+00100s5t 5(1+2 10~ cosSt)
dt

i=12-24. 10_3CQSSt'(A).‘5

1. . (Hinh 5.4G)

- Tim diéu kién bé day e phal thoa r man
;,Chum séng t6i ném la chum hep .S ,
nén t6i ném tai mot ving nho & lan

- cén D,’do d6 ta coi viing ndy cla
ném nhu mot ban mat song song 6

bé day la e. VI S & rdt xa ném nén -
tacoi SA=SE; OC= OF.

‘ DOng thoi, kh1 phan xa & miat tlép
xtGc v6i moi t;uong chiét sudt 16n
hon c6 surmét nira budc séng.

5

w .;.__',_ ...___;__.‘ .

Hinh'5.4G

S H5



Do d6 hiéu quang trinh cla céc tia phan xa SABCO, SDO la :
A= (AB+BC)n-(ED+DF+§j S A=2" o anrsini— X
_ P L 2 cosr - 2

n

. - 2 2 - ' B .‘.b.,.. —
sini n®—sin®i L .. ., [ 2. A
Thay sinr = —; cost =~——————— v bién déi ta dugc A =2e n? —sin 1+5 :

 Trir phtrcmg trinh sau cho phu’ohg trinh trudc, ta duqc :

Khi i = o = 60°. Ta tim ti s6%=2em X?‘“ ¢ _05=k =e=@k+D,
k=0,1,2,.. | |
Véi cmin ung v6i k =0, tim dugc e =g:01um.

Hleu quang trinh A phu thudc. vao do day e va goc t01 o. Véi goc tOl o~ 0, '
(Hinh 5. 5G) tacé : : :

A= Ze\/n2 —SmZOL —%— ~ 2en —&

2
Gia sir d6 day cha ném tai diém dang xét la
e, tuong Ung vGi van siang bac k, khi dé

 Hinh 5.5G

2en — —;ﬁ = —k\ v6ik 1amot s6 nguyén.

Con van sang bac (k + 1) s& tuong ting v6i do day ey : 2eyn —%— =—(k+ DA

i

2(6] — 62)11 )\, = ME = (e] —ez) = 2}“
n

| Bay gio i tam gidc EMN ta tim dugc khoang véan tren ném MN

I )
sinB B

NP o A
Tir d6 ta tim dugc géc ném B ~

2nM

=1,744.103rad = 0,1°.
N .

90 1. Méc mach dién nhu so d6 hinh 5.6G.

A 2 2
Cudng do dong dién QUa mach la I= Y = = (E) =R? +( ; )

J‘* (=
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R Co 2 ) 2
DarX:Rz;Yz(Ej Sy=xX+f L
I saOSco '

Tai diém tu bat ddu bi danh thung, ta cogid triu, =

‘ d 2
KhiRzO:>YC=(. S J

= == (1)
1/YC.SOSOJ : _
1 d U2
Up =—=lo¢ = ~ =Ed
oC 0egS /X, + Yc
= B =— uy2 @
- &s.*a(,So)\/Xt +Yeo
hoiic B, = - uy2

b SSOSCO\/— ®

Uocmax = loZc:

&

L

Hinh 5.6G

Dat cac gid tri dién trd khdc nhau tr hop dlén tré mau, ghl gla tri R va dong o

‘ dién I tu'o‘ng iing vao bang sau

SIT| R | I

AY = (U

sesens sessvesvesnse eecrseccnns svarresarse essecssssnverere

........................................

.................

. TR :
Du‘ng do th1 vé su phu thuoc Y (%) theo X = R*.

(Hinh 5 7G)
' Nhan xet

A,
. R
YC/ : .
X R
0
| Hinh5.76

- G1a0 diém- ctia doan than.g AB keo dai Véi truc tung la YC cho phep X4c

dinh hiing s6 dién moi ¢ theo céng thitc (1).

— X4c dinh dién trudng danh thing : Phin dudng cong ph1 tuyen BC u‘ng véi

~ giai doan tu bi danh thung Tai dlem bét ddu bi danh thing (diém B) c6toa . -

df) (X, ; Yy), tir 6 xéc dinh duoc dlen trudng ddnh thung theo cong thic (3).
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D& thi chon hoc sinh gi6i quéc gia THPT nam 2013, ngay thi thir hai

a) Chon hé quy chleu gan véi thanh kim loai . SR L

— Céc lyc tac dung lén vat M & vi tri can bing A (xg 3 Yo) nhu’ hmh 6.1G.

- Phu'dng trinh dinh luat II Niu-ton : P+N+ th 0 (D
- Chleu (1) 1én phuo’ng ti€p tuyén At ta co: thcosa Mgsmoc 0 (2)
F 2. , _ \ v
—’Suy ra: tang = —3- = 220 (3) YA |
| Mg e : |
— Hé s6 goc tiép tuyén At la : o e - M
-1 ' | A
| - tano =y, ) = =naxy (4 N /!
— Tir (3) (4) suy ra vi trf can béng cua hat y_________ i t R
duge xéc dinh : o 208 ke
| Cor Al —Aer? -
.. . @ |n-2 S0 K X
Vé6in =2, xg =0 hodc X_O = gg— . : Hinh 6.1G
b) Véi n = 2, thay vao (3) va (4) tim duge vi trf can bing clia hat :
- Néu o’ # 2ag c6 duy nhat mot vi tri can béng‘ Xg=0.
Néu 'm2 = 2ag hat can bang 6 moi vi tri 0 < xo < Xp
Tu cac s6 litu d cho thoi man didu kién o’ <2ag (5)
Cic Tuc tac dung lén vat M & vi tri can bang A(x ; y) nhu’ hmh VE. _ .
- Dleu kién can bang : P+N+ th +Frms = 0 S \ (6)‘

— Dé xét chiéu cha luc ma sat nghi xuat hlen cﬁn 50 sénh cdc thanh- phan cua:

luc th va P theo phuong tlep tuyén tai A.

sino
thcosa > Mgsma = e > B0 gtanot 2ag

XCOsSQL X .

thcosoc < Mgsina = w <2ag

Vay véi o < 2ag hat c6 xu hu'o‘ng di xuong, lue ma sét huo‘ng len. Theo s6

- ligu bai ra, chi xet truong hop nay.
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— Chiéu (1) 1én phuong tiép tuyén At ta ¢6 : YA

(Hinh62G) T
Fqcoso — Mgsma +F,=0 (1) ' ,(’
— Chiéu (6) len phu’omg vuong goc véi At, . N Fms/’’
“tach: : AL
‘ o Yof--———=-x7 & Fqt
N= Fysina + Mgcosoc ' S A
o . , /a P
= M((ozxsinoc+gcoscx) T (8)", : o ® ’5 X >
Vi vat cﬁn\br?mg nén 0 <F_ . <uN A &)  Hinh6.2G

— Tty < uN va két hop véi (7), (8)
Tir d6 ¢6 bat phuong trinh : 2aum x - (Rag— o )x +Hg > 0.
'Thayso 32x* —36x +0,5>0

Giai bat phuong trinh tim duoc khoang xédc dinh vi i cfm bang cua hat Ia

‘ O<x<00140m

Chon hé quy chiéu gén véi thanh k1m loai, véi (o < 2ag, ta ¢ vi tri can bang ;

X0=03yo=0. o
Ap dung dinh Ii bién thién dong nang

2
Véi 2
01 Ym —‘—‘aXm

Tirdé tinh duge v = (2ag— 0?)x3,. Vay vo_ =+/(2ag— o)y,

1 1 '
——mv(2> 2Mw( —xo) Mg(y ., "yO) .

Xét qua trinh dang dp : dU = C,dT — pdV = CydT = CP CV = p—a—_l-;
e ek * 4V R |
M@t.lghac :p(V-b)=RT = pdV =RdT = a5 Thay. vao‘ta‘c_o Cp-
o Tim C CV » :
| N oN -
Eq :‘——ap = —och = dET = 2A‘ av
aNA

dU =dU; 1+ dEy = CydT +- v dv = chT ( \1:12,; jdv

119



~ Theo phuong trinh khi thuc ta c6 : (p + &)v =RT ¢6 dU = CydT + '-\%dy

Do d6 —a—z-—(aNzA] =a= aNA
Vv Vv

. . e[ . RTAV.
Xét qud trinh ding 4p dQ = C,dT= CVdT+(p+gg—JdV =C, =Cy+ S

(p+Aq52AJV=RT zp:B\/I-“NA =0=R4r- [RT 200 A}dV

&v__ RV’ . _. RT_ RV RV
dT RTV+2aN, P ¥ VRIV-20N, ' RTV-2aN,
_ , , . ,
Vﬁy Cp-Cy S B b
RTV-2aN, - Co . '

1. (H‘mh 6. 3G)
Suit dién dong cam u‘ng xudt hlen trong khung

- do cdc canh khung vuong géc Ox chuyén dong A S
- cét dudng stic tir : , O L 7 S R
, . , ' dx dx iy
Eny=¢— & =(By - Bl)aa = kBoaza? BO|__ | OB
A @ di . " IR
Theo dinh luat Om : Qv = LE+ iR. Hinh 636" -
2dx _ di .. kBja? “kBya®

ViR = OnenkBOa =L— hay di = dx =>i=—2x+C,
dt dr L- L
Trong d6 C 12 mét hing s6 phu thudc vao céch chon goc thdi gian khao sat.

kBya>

Néu chon C=0, ¢6 iy, = X(o) Vi i(o) =0= X =0.

- Luc tic dung Ién khung & thoi diém xét 14 :

| _ _Ka'Bf
\ . F= —la[Bo(l + kx2) - Bo(l +kX])] = — 0 X = mX (*)
12,42
Pua vé dang : x" +£—ﬂx =0.
mL '
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1 2a%
B2
Khung dao dong . diéu hoa v6i ® = 1, 0 . T=2n ERcE

_I_
4

1
Khung ¢c6v = O sau — chuki:t_.
e 4 Fmin k2a4BO

sz 42
Nghlem clia phu’cmg trinh (*) la X = Acos( Ot + (p)

-Khlt—OCOX(O)—O V(0)>0:>(P——2

' 12,402 : , ,
Vay x = Acos( Ea—BQ-t—gJ va Vi = —oaAcos(a)t—g).

m

. ' ' KB
Khi t =0 thi v=v,nén A'=1/—O—=v0 Zm} ;X =V 2“242005[1/ 2 Ot—g]
. ‘ ® k”a"B; k“a"By mL 2
1= X = ‘ Ccos {——
L L \k%‘B} \ mL . 2

T/4 T/4 24 24 . 2 o
- B B ka“B »
q= Ii’dt: j 2 OAcos(a)t—E)dt :ka' 0A= 2 PVg = mzyo,.‘
) L 2) . 'L o L o ka®By
: 0 _ o0 o
. Khi ngam chimg & v6 cuc thi'sG boi gidc ciia kinh thién vin la G:f— ¢8)
= Vi vat & rat xa nén anh ctia né qua L M,
.Ll tring v6i F, (Hmh 64G) ‘ %
= Do ngim chu‘ng & vo cuc nén anh M'z% ; S R
qua he_: L,,M.I,Mz s€ hién rao‘Fz. o, Oé T
—Goi S' 12'anh cia F} quaM, tacé :
T s .

0,8.=~0,F; = ~(f; ~0,0,) - o

Til‘dé taC(’) . 0102 + OZFZ '=‘—(;O|OZ —”(fl._ 0102))
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Ma 02F2' = —fz nén 0102 + f2 = _(0102 - (fl O 02)) =0 02 =

- Néu khong ¢6 céc guo’ng phang, dé anh cu6i cing hién ra & vo cing thi.F

tring v6i F, do d6 chiéu dai cén thiét ctia kinh 13 f, + f,. Viéc str dung thém - -

guong da lam giam chiéu da1 ctia kinh.

3G 3

Giai h¢ phuong trinh (1) va (2) tacd : f; = G—l, f. G ll.

+1 2"

Vif, = 3 I<l=G>2;
G+1 ‘

| v __ o 26, f,
suyra: 0,8 = 0,0, +0,8' =0,0, = (f; ~0,0;) = =2~

<0
Nén S' nim sau O, nhu hinh 6.5G.

" Hinh 6.5G

Goi du’omg kinh ria t6i uu cua cdc guong 1a dl va d2, duong kmh cla thl kmh
Ia d. Tir hinh v& trén ta c6 : :
._d_,:Oz,F'l _ 13 _ 26 -1, ':>d,:'2f‘_f2D‘:ZG'_l,Df”
D OF, f, 3f, -3 3G
d, 025' fi-26 f+f  2f -f 2, —F, 3, 3G
. Didukiendétontaid, AG>2 o ‘(3) |
3, 3 _ f, D
fMat khéc, ta c6 — d 1229.2. fp 36 43 d=2D=—
, dy RO, fi+fy ~f, fi ~2f fi -2 fy -G

122



~ Ki hiéu A 1a diém thap nhét & nia trén cla thau kinh L, cho 4nh sing truyén
qua, khi do Bla diém th&p nhét cla nira trén cia guo‘ng M,. '
BC _2f —f, 21, - f2d (2G - 1)(G 2)

T h1nh vétaco: = BC = 5
_ Diéu kién dé thau kinh L, dat lot vao trong guong M, 1a
T 4
BC > d (2G I)(2G 2) =G> _7__"£ - (4)
9G , G :
T (3) va (4) suy ra diéu kién G pha1 thod mén. 11a G2 T+ \/— Gmm ~ 6,85.
i
ey

1. Botri thi nghiérn, xay dung cong thic
BS tri thi nghiém nhu hinh 6.6G, c4n dit khoi
tru déng truc véi truc cdc tru, d6 chét 1ong can
xdc dinh do nhét vao coc. Khi déng khod K, \

- dong co s& quay va lam hinh tru quay, chdt [ i |
l6ng trong cdc s€ quay sinh ra luc can nhét tic toc do e
-dung ngugc lén khéi tru. Can bémg giita
momen phat dong ctia dong co va lyc can nhét
s& 1am dong co quay déu..

Xay du‘ng cong thitc :
'Khao sét chuyén dong cla chat long trong coc

. khi tru quay déu véi t6c do wy.

 Momen gay bo1 luc ma sét tac_ dung len bé
mdt 16p chat long hmh try bankinhrla: P

, ( ) r T .
T=27rrh nén (o(r)—..[ 3 —dr =-
' L _ g, 2mrhm ‘4nhnkR
| 4nhR|2R§
Téoc do quay oa(Rl) coO va m(Rz) = 0 nén T = _2 nwy
2 -k

Kh1 roto quay s& sinh ra suft dién dong cam ting e trén d(‘)ng'oo Cong suat

dién chuyén thanh cong sudt co va sinh ra momen quay P = 1e =oTvéiila -

- dong dlen chay trong mach. ' ' ' N
ie. i

Momen cola T=— —=—
C o 38
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Khi dong co quay 6n dinh, momen co can bang v6éi momen can gay bdi lu'c
ma sat nhdt ctia dung dich :

i _ 4nhR{RF . 152nhR2R2
—— 1 2o = i=———12
38 RI-R> . RI-R? :
‘Nhu vay béing viéc thay déi bién trd, xdc dinh cdc cap gid tri giita dong dién -
trong mach va téc do quay ctia dong co ta s€ xac dinh dugc do nhét m.
2. Cac budc tién hanh thi nghiém, bang biéu va xir 11 50 lleu
— B6 tri thi nghiém nhu hinh vé. H
— Tién hanh thi nghiém. S
Xdc dinh duong kinh tru trong va duo‘ng kmh trong cla c6c
Po chiéu cao h cia chét 1dng trong céc.

Bat khod K, doi dong co quay 6n dinh, doc. g1a tri dong dlen I tren ampe k&
va toc do quay ® cha moto, ghi vao bang s6 lleu

4+ +

'+ Thay dm bién trd va ghi capl, o tu'o'ng ing vao bang
- Bang s6 heu

: ‘ 04 )
Lan do 1 1 o ' | S— SO —
1 B D
2 R AR
................................
oo 152mhRIRE R
Xuliséhéu,taco: I=———T-[————0 “Mw o 1
‘ , R2 R} o © - Hinh6.7G .

Dung dé thi I theo ®, d6 thi dang ducmg thing (Hinh 67G) xdc dinh do
nghiéng va tir d6 tinh dugc do nhét m. |

(7) Dé thi chon hoc sinh giéi quéc gia THPT nam 2014, ngay thithl’: nhat -

I. a)Xét truo‘ng hop R < H hai vat roi nhau sau khi vat M di duoc quang duo’ng R,

m di dugc doan du‘o‘ng 1. D& dang chiing minh dugc mai lién hé van toc claMla

N
v; vavan toc ciam la Va theo biéu thifc v,cosa. = v2s1na = 2L = tana.
V2
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Véi a 1a nita géc & dinh cia hinh nén.

Ap dung dinh luat bao toan co nang : %mv,2 + Z%mvg =mgR

2gRtan2d

2; ‘1 2
vil'l+2- 2gR =V = .
! ( -tanzoc) . i 2 +tan’q

- Trirbng hop R > H, hai vat rdi nhau sau khi vat M di duoc quang dudng H va

vat d& di duoc quiang dudng ..Tuong tu y trén, ta cé v cosa ='vzsinoc

fano

= — = tanao.
;%

1 5, ) ,
" —mv; + 2—mv5; = megH
- 5™ 5 V2 gt

_ ) 2
vf(uz 12 ) 2gH :>vl _z—gHt‘—"‘“zﬁ.
tan“ o ; 2+tan“q

b) Tuomg tu }’/ trén, tinh duoc : vlcos<p = v,sinQ = A tang. Trong dé ¢ lﬁ
v vy

nita goc hop tam clia vat M va hai diém tlep xtc véi vat M ap dung dmh luat
bao toan nang lugng : :

le, + %mv% = MgR(l ~ co§¢)

2
v, (1+2 12 ] 2gR(1—coscp)
tan”@ ‘
N 2 2gR(]—cos<p)tan (p 2_2gR(‘1—’c'OS(p)'
Vi = Vo= —————>——

2+tan [0) . 2+tan ¢ .

Khi vat M chua roi kh01 vat dof vat do’ chiu tac dung cua lu'c nén tu' vat M 'nén
tiép tuc tang toc.” : :

Khiluc nén bing 0 ‘gia téc.cua vat do bang 0, v2 dat gia tri cuc dal

B »Khao st sy phu thudc ciia v, theo X = COS(p

2 —
v% - %gR(l vco_scg)cos ch _ 2gRX (1=X) |
A 1+cosq) - 1+X%
» . 2 2 2 3 . v w3
= 2v,dv, = 2gREXTINXY) (XX 2X gy 5 rXC XX i
: . o ﬂ+X) . \ | O+X)
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v, dat gid tri cuc dai & cos3(p + 3cdsq> —-2=0=cospy= 0 ,596.
Po la goc gla tri clia goc ¢ khi vat M bat dau 101 hai vat do. .

Tc“ic,d() cﬁa.vat M: vl = 2gRl———Co—2—9ﬁ(1 —CcosQy ) ~0 384gR
1+ cos™ @

Vat M con cdch matdat: h=H-R(1 - CQS(pd)

~ Bién luan : *

- nghiéng c6 géc nghiéng thoa mén :

Khi di tir I dén T', trong tam bj ha xuéng mot doan

- NéuH< R(l ~ cos@g) ~ 0, 404 R thi vat M cham dat truéc. kh1 101 cac vat

'H
ds, luc cham dat goc ¢ thoamin H = R(l - cosq)) = cosp =1-— E

Van téc ngay trudc khi cham dat xdc dinh theo dinh luat bao toan nang
luong va llen hé van tdc : '

(2R—H)H2‘ o
2R2+H2 2RH*

vI —2gR—1—(i9§2—(E(l—cosq)) :>vl \/2g
1+cos [0}

— NéuH > R(1 - cosq)O) 0,404 R thi sau khi roi, vat-M chuyen dong rdl tu do

= ,/vf +2gh = \/ZgH 1—0,212%j

Ta c6 : Vat M chuyén dong déu khi do cao khoi
tam cha vat khong thay déi. Lic vat & sit O, do
cao clia khai tam so v6i-O 1a R. Liic vat & vi tri khe
c¢6 bé rong 2/, khéi tam & ngang mat phing OPQ.

N

IH - R (Hinh 7.1G). Vat giéng nhu truot trén mat

., IH
tano.’ = ——— = tany —
O

 Hinh7.1G

o .

v lcQthst
__siny — tano.tanf3

Cosy -
Vat chuyen dong déu luc
tana"= 0 = siny = —l—j—taﬁB = tano.tanf

. . \
véi a la nira géc & dinh cta hinh nén.
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1.

lay nghlem trong khoang [Vo, 2V0]) Thax = 680 K.

1

Tu‘ do th1 du’orng 12 ta dé dang lap duoc phuong trinh dudng thang d1 qua 12

Po 3 - , .
=—V+—- 1)
p 2V, > Po o H
N s . ) RT. a v
Tu phuong trinh trang thai cho 1.mol khi : p=—V———5 @
- | V2 |
R . oo . Po2. 3 o a S
Te(Dva@)ritra: RT=—LVv 4 —p v+ Z 3
(1) 2) 2V0 2P0 Y ‘ 3)

: Nhlet do cuc dai ctia kh1 trong qua trinh 12 duoc xé4c dinh tir phuong trinh (3) : nhiét

do cuc dai kh1 V =1,49643 V, (Nghiém clia phuo'ng trinh 80V° — 3V% +. 10 =0,

R .

L&y vi phan loga phuong trinh doan nhiét TV Cv = const ta thu duoc

dT R dV RTdV

=S o = 29V T N )
. T CyV -V v ) , ( ,
Mat khdc, trong qua trinh doan nhiét ta ¢6 : dQ = dU +pdV =0= dU = —pdV.
Thay p tr phu'Ong trmh trang thai : dU = —pdV. = ndeVer’ r\llza dv. (5)

‘AKet ‘hop v01 phuo‘ng trlnh (4), ta thu du’dc

2

. ) o
- dU—nC dT+—dV d| nC T~— ha U—nC T—— ha o=a.
. v V ( \% VJ y % vV y

Ta xét qua trinh 12, ap dung nguyén 1i I trong qué trmh ndy ta thu duoc

672 3. .
dQ_ ~1,5+1,05. 1\(/)2V g24\/ v
dQ = Okh1VC~174869V0 R

Nhlet lugng khi nhan dugc trong qud trinh dan theo qua trmh 12 tr V VO'

‘denv VCla
Ve
Qo= de 4193051
SV .

Trong qua trinh i nén dang tich 23, G > 0, dT < 0fién dQ <0, trong qua trinh

. nay he toa nhlet Trong qud trinh tang ap dang t1ch 31 hé nhan nhiét.
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Nhiét luong hé nhan duoc trong qud trinh nay 13 : Qy; = Cy(T; — T3) = 62507,
Nhiét lugng tdng cong ma khi nhan dugc trong.ca chu trinh 1231 13:
Q= Q]C+Q—;1 =104401] \

 Cong ma luo‘ng khi sinh ra khi thuc hién mot chu trinh 1231 chinh bang dlen e

-tlch hinh tam gidc 1231 trén gian do pV tir d6 :

= %—(po - "2—0)(2\/0 VO) = —pov0 =1250)

Hiéu susit clia chu trinh : H = % ~ 11,9692 %.

D6i véi tic nhan 12 khi If tudng nhiét trong qud trinh 12

dQ = TR PV ) g = —S—Vdp + -7—pdv
po2 ER 2 2
(u

- Thé Pt c()ng thic (1) ta dugc :

dQ = —Vd( —V+ —poj + —(——V'+ =po [dV
2 2V, 2 :

. ‘ . N s . 2 ’
_ 3Poygy _TPiyay A av <[ 2Poy o[av-
4V, - 4V, 4 4 Vo 4 , _
Dé thay dQ = 0 khi. VC =175V, va chu y trong qua trmh dan tu trang tha1 1
dén trang thai 2 thi dV'> 0. , S

Do dé, trong qua trinh dan theo qud trmh 12 tr V Vo den V = V thi he kh

nhan nhiét (dQ > 0) va trong qua trinh ti€p theo tir V = Ve dén V.=2Vo'hé khi

toa nhiét. Nhiét lugng khi' nhan duoc trong qué trinh dan theo qua trmh 12 0
V=V,dénV= VC la:

' 27
Qic = I dQ = §P0V0

Vo

- Trong qud trinh nén dang ap 23 hé toa nhlet dé dang tim duoc nhiét do tal '

trang thdi 3 tir phuong trinh trang thdi : T3 = 0,5 T. Trong qua trinh tang 4p |

" dang tich 31 hé nhan nhiét. Nhiét lu’o‘ng hé¢ nhén dugc trong qué trmh nay 1a:
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Nhlet luo’ng tong cong ma khi nhan dlIO‘C trong ca chu trmh 12311a:
67
’ Q Qlc + Q31 PQVO
-Cong ma khi sinh ra khi thue hlen 'mot chu trmh 1231 chinh bang dlen tich
hinh tam gidc 1231 trén gian dé pV, tir dé6 : . :

1
A= 2(Po __J(ZVO Vo) = —POVO
A : 8

Hiéu suat ctia chu trinh: H=2 = 2 ~ 11, 9%:
Q 67

‘ 1. Do tic dung clia tir trudng, quy dao cla vat la-
cac nira duorng tron trén hinh’ 1.2G. '

: Trong tir trudng B duo‘ng kmh quy dao va chu

ki chuyen dong cha vat Ia : )
qu SRR qu

'(D 

‘ _,.Trong tir truomg Bz duong kinh quy dao va chu
K chuyen dongchavatla:. ' :
d; = 2Myv ;‘Tz 2nM

| | qu -7 9By |

o 'Nhu' Vﬁy, thoi glan vat. di het mot vong trong .
_'hal tlr trudng 13 : ~ "

®y o

T—RM[1+JJVV{ e |
- -q (B B, . Hinh726- _
‘Sau thoi glan rat da1 co the coi gan dung vat d1 duoc N rdt 16n. vong trong hai "
tlr truong. ' : S : '
L . , 2MV0 _1___1__ v

V= N(dz—d) '~ a. (B B 2"032 Bl._2k_1

 NT . nM(l . »1) oo B,+B2 . nk+1

" 2 ~Quy dao cua ha1 Vﬁt s€ giao nhau tai A nhu’ hmh 7.3G. G01 O,, O, lan. lu’o’t la T
. tam quy dao tron cua ha1 vat trong Vung tir tru‘o‘ng Bl ; Rl va Rl 1a béan kmh
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~ quy dao cua céc vat trong cdc vang t truong. Do . yi

“cdc vat dugc ban vao trong tr trudng v6i cdc- - g N
dong luong bing nhau nén ban kinh quy daocta [\ \
chung trong cdc vung tir truo’ng 1a nhu nhau . B} v\\,"*

Thoi glan vat { tha nhat chuyen dong ¢ dén A la NN

. L Ko S - x k ,
b= (pT oM. RN A VAR

Thoi gian vat thit hai chuyen dong denAla T T
o | S _"_Hinh 73G
S P N
2 2n qB, @B,

- VO T' va T2 14 chu ki chuyén dong cia Vat thit hal trong cac vung tix trubng

R . i Ty = 2Zmm
‘ 9B, qB2
~ Ciéc vat mat thoi gian nhu nhau : tl = t2 = At
(pM mm em-__ m . Q.

’Suyra — + ===
qu 'qu ‘qu M

w(*) -
<p+— |

~Ta con ¢6 : AABO ~ AOZAB AB‘ 2R2 ’ ’ \/' 23m—

| o R,
e 1 o o Zarcsm(JZk] R
, ‘:>tp,=2arcsin,’—‘—; Thay vio (*), ta du’q,c:‘ﬂ; =

' : : -, —42aresin| |-— .

i (T

_ h -~ nh
L,=myv i, =n— v =
2r . 21tmern

1. Dua vao cdc quy tic lugng tir hod :

()

va dmh luét I N1u tcm cho chuyen dong tron cua. electron
. 2 P B o
B _mevn = —kZ: » - : b‘ (‘2) o
rn ) 'I'n . C A . "/ ,
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A Rut v, tur (1) thay vao (2) ta tinh du'O‘C

- . .
f=n"— =n’= 3)
N an’Ze’mk 2 A

h2 A _1'0 . ) ; . »

a=— =.0,53.10" "m Ba)
C A4r e.me . S ‘

1a qu§ dao Bo thi nhat cho ‘nguyén tit hidro. _
| "Nang luo‘ng chuyen dong cla électron trén quy dao: n
m v2 N kZe2 KZe* 7% 2n’% m k2

2 o, 2rn' - n* p?

En=

2. Bian kmh quy daon- 2, van toc, chu ki chuyen dong cua electron trén quy dao
dobangr2_4a_405310"0_21210 Om o
~2n _ 6,62607. 10‘34 ,_
A — 31, =10
~ 2nm, 4a 4.3,14.9,1094.10 .0,53.10
v, 1,00215.106 |

m;————_m~515 10‘5rad/s )
n 2021077

— 1,09215.106m/s

- 'So vong quay tf)ng cong trong thoi glan t= 10

- ,- 15908 . :
N=— ot M__O_ 8,2.‘106;vong‘
27c 62832

. Tén s¢ $0 va- buoc séng’ bu‘c xa dlen tir khl electron chuyen tlr trang tha1 E vé y
_trang thai B, duge tinh bang cong thu’c ST e Ty

= a - 272 4,2 S P

o , . 11\

‘fn‘m‘:‘ C E E M 1 =me27tZ k ( L 1) RZZ(—2-~—?)(
o '}"nm _‘h o }"nm km \m~ . n°/) -

" 4 2 ) B ) o ‘ V . ‘l, : . ‘:“‘ B

20 k.,—1~09738‘ 07m™

€ . .
' h3c

o R=m. A
la bleu thue va gla tr1 11 thuyét cua hang s6 Rit- bec “ A : o
a) Trong biéu thuc If thuyét clia hang s6 R1t béc':'~ chung ta thay d01 kh01 lucmg' ‘

m bangkhélluongrutgon L T T

L «-me«),

m= o Am I-—2]

N m +M 1+m .M X
M
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Ha la R, = R(l——)
y M M)
Déi véi hldré my = 1836me, nén : L . o A
RH - 1’09738'107(1 _ 1 \Jm—/‘l _ 1’09678107m_] e AL e e e
1836

) D6 voi heli My, = 7298,33m,, nén :

Ry —109738107 1- LA ",*19723 107
L 7298,33 ‘
c) -Tacé:l R 4 Z‘ VoI Ry =— R vﬁZH‘='l,ZHe=2nér1 bieu

v thic trong ngoac cho hldr(‘) va cho hell deu bang 556 vé hléu clia cdc buorc

o song duorc Xac dmh tur hleu cic hang s6 R1t bec Lﬁy vi phan ha1 Ve

'——d?»—idR hay —dl:-s—xzdk__‘,‘R_ S
2236 36 S
360

Tir d6 gié'iri gan diing cu_"xva‘h‘ieu cac budc séng : . S
Ry, - RH o 0 00044 107

IAM = Agy —Agge = —A2AR = e —H _ 22,634
- 3% 22 (1 09678 10‘3) 4
T 36
1. vThe‘o dinh i vé dong nang : eU= Wy ,
Nang luong € clia photon tér'ivtho‘é-mﬁn: : . S
e"=1’l3<wd-eU:>s— he _eu=u=_1C ~1o4vr S

. ‘ Mmin. . ©Amin -
2 G01 Avar lan luot la bu’oc song clia cic phOtOn tO‘l va photon tdn xa

a) Ki hieu E vap, lan Tuot 12 nang luo'ng toan phan va xung luorng (dOng lu’ong)
cua électron truéc va cham EO =m c 12 nang lu'omg ngh1 clia electron Theo -
~ dinh luat bao toﬁn nang lugng va xung luomg ta co
- hc 2

T+E ~m’c +—;—:>E E0+8—8 R (1)
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i

' p .sm(p = %sme = \é—; | (2)
pecoscp?;-cos@?pecosmf%:%  .'  | IR ) |
‘Khl:l"(pqOCéC phuong trinh trén ta_cék o o , S
_pgsinécp .=j—:;; p§CQ§2<p'=, G:__%)z Dpz({“%)z +%» » :
“Suy ra ; Pe __h (732 752 klkj 3 +8; _-88/’ | (4)

'Mat khac tr cong thic nang — xung luo*ng Anh- xtanh (E = p c? + moc )

o ta cé (ap dung (1)) : _
B o - (EO+s —g)> —EO g'z +€2 '—28'8—2E08+2@E08' 55
Pe=T 3 | 2 & ()

82+8'2 —&e 82+8 ~2¢'e— 2E08+2E08

”m@m@

©

2Ee—2E e=¢'c
C2 ‘ | . | C2~ ‘ 0 ‘ O
Hay : l—l;‘ ! Ak k k’ __h S A =A— b
€ ef 2 Ey-  2mgc : 2mgc

Thay A= 0 125 nm ta tinh dugc: A' = 0 1238 nm.
. b) Theo cong thitc tmh buorc song DO’ Broi, ta co':

IS PP AT RO 1 01244nm
e JRee? e L, 11

A2 a2 M’”

4

(8) pé thi ’c‘hgﬁ hoc sinh giéi quéc gia THPT ‘n_amjzo‘1 4, n‘gay’ thi thirhai

‘Vat chlu tac dung cua bon uc: o
oz Trong Iuc P hu'o‘ng theo phuo’ng thang du‘ng xuong dlIO'l
= Phan lu’c N hu'(mg vuOng goc Vvéi mat phang nghleng '

- Do day luén cang nén vat chuyen déng tron quanh O Luc ma st fms'
o hucmg doc theo mat nghléng vuéng g6c vm scn day va ngu’dc chléu VO'lf
chleu chuyen dong. :

o Luc cang day T huong doc theo sm day ve O

. L
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- Do chi c6-trong luc P va phan.vll_xc N la ¢6 thanh phan hﬁéng't‘hepf'ph-udng'_

- N= mgcbsa = fns = pmgcosa.

- ch. van téc tic thoi v. Chon oc

vudng goc v6i mat phang nghiéng nén :

Xét vi tri day ho’p vGi phuo‘ng
ngang mot goc bat ki lag (rad) va

tinh thé nang tai vi trf thdp nhit

1
]
]
1
]
I .
&

~ ‘cla vat (Hinh 8.1G). , — —
- Truée khi vat dao chiéu chuyen dong ' Hinh8IG - . - R
. %mvz‘_ ngsm(psma ;,ngcosa R(p O
mgsino.cose — HMECOosQL = may; - L 'k @
mv? . . B SRRt S
T- mgsmocsm(p - may, :T, R \(3), IE A

. Vatdimg la1 kh1 v= 0 Ttr(l) suy ra:

£

sin@gsino, = HC(‘)SOL.,(pOVV — H tanoc smq)o \/_ 3.
' 3

. D(’) 16n van t6c dat cuc dal dia phuo‘ng tal vi tri at;— 0 ("vi trf can bang")

Mat khéc, do co nang ctia vat giam dan va dong nang luon nhd hon. o nang i ’
nén dé thay dong nang cta vat dat gid tri 16n nhat kh1 di qua "vi tri can bang }

- lan dau tién.

‘Tix (2) suy ra : sind'cOscpl pcosc = cosp; = K

3J_

tana ‘ 4

(pl =1, 1445 rad. -1_ =

'Thay Va0 (1) ta tinh duoc Vo= \/2gR(s1n0Ls1n(p] u(plcosa) ~ 1 32 m/s

Do T phu thuoc vao dGng nang theo (3) nén T dat gla tr1 lo‘n nhat tai mot v1 trl"f '

nao dé trude khi vat dao chiéu chuyén dong. B

T (1) va (3) ta co: T mgsm(xsm(p + % = 3mgsmoc sm(p Zumgcosa (p (4)‘

.De tim g1a tr1 16n nhat cia T, ta lay dao ham cua T theo (p va dat bang O

2 =ﬂ[§ = (p2 ~ 1,29 rad'.
3tana 2t »

E(a = 3mgs1noc.cos<pz - 2|,lmgcosa =0= cosp, =

i
/

Thay vao (4) ta tinh duoc T= mg(3sma sm<p2 2u(p2 cosa) O 09()7 N
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3. Sau kh1 vat dao chiéu chuyén dong, luc ma sat déi chiéu :

. = CO8Q3 = —

mgsma COSQ + pmgcosa = ma[t (5.

| Gia toc tiép tuyén cua‘vat béng 0 khi': mgsinoc;coscp3 + pumgcosa =0

= 3= (- <p1) rad ~ 1,997 rad.
tano& ' -

Hay @5 ~ 114,4° 503 12 "vi trf can bang mdi.
Vi tr1 vat du'ng lai 1an d4u tién céch vi tri (p3 khoang 0 = 5,6°.
G céc vi tr1 lech it so véi v1 trindy, o =¢@5;+0 v01 0 du nho tr (5) ta c6 :

may = mgsmoc coscp + pmgeosa,

L= mgsma cos<p3 cos - mgsma SinQs. sind + ;,tmgcosoc ~ —mgsina.sing;.0, -

:> 9" @%e 0 = Chuyen dong cua vat co the xem la dao dong

L Suy ra, vat dung lal tai vi tri : (p4 = (p3 - 60 = 2(p3

‘Tai vi tri nay, thanh phan song song v6i mat nghleng vuéng goc v6i day freo *
cha, trong luc mgsino.cosQ 1hé hon luc ma sét nghi cuc dai pmgcosa nén vat
_ ngung chuyén dong Téng quang ducmg vat di du'dc cho den kh1 dung lal la:

G01 khél lu’o‘ng hoi nu'oc bao hoa & trang thai. ban dau la my, khm luo‘ng nlI'O'C

1a m2 va s6 mol kh6ng Kkhi 12 n. The tich hén horp h(n nuoc va khong kh1 o

R trang thal ban dau la Vl Ap suat hén ho‘p khi ban daw la P1 = Phnt -+ Prkl»

S .trong 6 phnl =Prky 12 & 4p suat rleng phan cua horl nuoc béo hoa va khbng kh1 6
.- thoi diém ban dau . S .

p
= phnl = pkkl th = —21‘

- :Khéng kh1 tuan theo phu'cmg trmh trang thal kh1 11 tlro'ng nén trong qua tnnh
St dang nhlet . , . _

o pkleI pkaVZ = pkk2 = V_pkk] "g

s

T ~d1eu hoa quanh v1 tr1 (p3 vori "blen d*" 90 trurorc kh1 vat dai chleu chuyen dong .,
lanthuhal o R : ‘

B

ke



" Ap suat hén hop hoi nuoc va khOng kh1 lic sau la

, Pr
| _P2 B -
4 Ap'suéit‘riéhg phﬁn cta hoi nudc ;- : i
Pr P1 _br
= <
phn2 AR th

"Vay, hoi nudc & trang thdi cu6i 1a h01 kho hay toan b() nucc trong x1lanh da:i%
“hod hoi hét. Khéi lugng ho’1 nudc & trang théi cuéi m =m, + mz ‘

S
RS

2. Tacécac phuomg trinh trang thai :

Phn2V2 My
: Ph 1V1 = RT Ph 2V2 =*‘RT . _2=> =1
" He " H phanI omyp

" 3. Trudc tién cin tim trang. tha1 C ma ta1 do nu’orc vu‘a hoa hoi het

: ‘Goi thé tich cua hé trong trang thdi- nay la Ve

Ko trang théi nay nuoc vita hoa hm hét nén ap suat cua hm nucc phnc th phnl o

Khéi lugng hoi nudc trong trang thal C 1a 2mI Ta viét c4c phu'o‘ng trlnh trang e
tha1 cho hoi nuéc va kh(“)ng kh1 : : . '

Phchc = TRT; phan] = —H‘IRT = V=2V, -

p s
PkchC nRT pkklvl :>Pkkc=“4‘ A e

| ’_Ap suat lén thanh bmh
‘ -
: Pc = phnC + Pkkc = 3—4‘
= Kh1 Vl <V < Vchoi mrorc la bao hoa ap suat hcn nuéc phn = th

Ap sult khéng khi pkk = pkkl% va 4p sut len thanh bmh E AR |

' _l— Khl VC < V hé chi gom ho‘l nu’dc va khong khl ap suﬁt len thanh bmh
- 3V, |

p phn pkk pl 2V
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Tacodoth1nhuh1nh82G - o .

10__‘

09F N

081
ot

06F
'0,5":::::::::::':::"::_::’:
1,0 . 1,5 ~2,0. . 2,5 '3,0
\/1 Hinh 8.2G

. 8 Ta xet céc thanh phan tir truong trén truc OX va Oy

B. _Bosm(ot—lBOsm((x)t—z—n)—‘l-BoSln(@t"‘EE)‘ |
o 2 3/ 2 3. .
L oo . 2n| 3. . '

_r_:BOsmcot—,'—BO 2s_1noot_.cqs— =—Bosm(x_)t ‘

B ) 320
B :,.ﬁB‘Osin(cot;72—7—5)+£Bosin(mt'+&) -
S 3270 3

- iBé.Zoos':cot.‘sin;zi:: éBOCO.SCOL B

1. B= ;/Bi-*k B] = .%Bé 5

[

2 tan goc hop b01 vecto B va truc Ox tan(p = B tancot :> (p a)t + kn (k € Z)

L Van toc goc cha vecto B nhan duoc bang cach dao ham g6c [ theo t: Q' = (o

o nghla la vecto B quay trong mat phing Oxy véi van. t6c géc-o ding: bang tin
s6 gbc clia dong dién ba pha, theo chiéu tir cudn day c6 dong dlen s6m pha
. sang'cuén day co dong dién tre ‘pha hon. : :

Trong ki thuat, muén thay dm chleu quay cua dong co chi cin trao vi tri clia
- hai trong ba dau vao & 8 cam cua mang dién ba pha Viéc, lam nay 1am cho
~'tinh sém. pha- hay tré pha clia cic dong dlen trong céc cudn day thay déi, tu .

'truorng € ddo chleu quay. T , '
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Suat dlen dong cam tng trong vong day du’oo t1nh theo cong thuo

a) Tir thong qua khung day S luc do I d) B. S = %BOScoscot

N\

=— = %BOS(osm(ot

- Trong vong day co dlen tr& R va do tu cdm L xuat hlen dong dlen tuo‘ng u‘ng

\ ‘BoquadotucamL th1 Z R Q= 0 =i= 3z§msinmt;j

=«3 255 sm(cot—(p) VoI Z = \/R2 +(coL) tan(p.;_% R :

Momen luo tir tc dung lén vong day:.
9B3S%0 . 5 9B} S
n-ot =

Mg = BlSsmmt = (1 cos20)t) > O R

o b) Cho vong dayco the quay tu do quanh truc d01 xu’ng

| Xét vong day tai thoi diém khung quay Vi toc do goc o', tu tru’ong B ho‘p vo‘1'~y -
3 »phap tuyén cua vong day géc o (0 <a < n) o ~ .

- Tu thong qua vong day : ' , AR
® = B. S = gBoScosa =e= —@ = —3—BOS no.—  do = 'EBOSsinoc(w' —a).
2 dat. 2 dt_2’“-‘." -
_ 3BOSsmoc(0)_ ) o : L
2R ' L
9B08251n2a

Momen lu’c tir tdc dung lén vong day MB = BISsmoc =

Nhan xét :

0‘)')-2‘_0,;7 o

“ — Vatluon chuyen dong nhanh dan

~ — Lic gbc léch oc thay ddi tit O dén =, ban dau momen lue tir tang dan réi sau"f_ -

d6 gidm dan. Lic o thay déi dén m, chleu dong dlen qua vong day d@rf C

chiéu, suy ra chiéu phap tuyén thay déi, goc glu'a tix truong B va phuo‘ng' :
phép tuyén thay d6i vé 0. Qua trinh lap lai nhu trén. . .

— Momen lyc phu thuoc vao do léch giita t6c do goc cla vong day va cua tu"i
-truong quay. . : :

Vay, vong day chuyen dong nhanh dan vcn gla toc goc thay d01 llen tuc theoﬁ
thdi gian. Gia.toc goc tang dén tt 0 den mot gid tri cuc dai roi lai gidm dan veéo,
~-sau do ti€p tuc lap lai cdc bien d01 tu’o‘ng tu nhu vay: nhu’ng gla tri cuc dal ngay e
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cang giam dan con thm gian thuc hlen mot bien d01 ngay cang dal (do do lech
O OY glam dan) '

Chia kh6i thanh Ccac lop tru mong

Chiét ‘suat clia cdc 16p try coi la khong d01 .
~ (Hinh 8. 3G)

Tai mat cua 16p tru céch truc la (r + dr), theo
dmh luat khic xa dnh-sang : )

r+drsm1r+dr =n Slnlr+dr ‘ (1)

= nr+dr(r + dr)smlr+dr =n.(r+ dr)Smlr+dr ) . | Hinh 8.3G k
Tai hai mat clia ldp try, su dung dinh If ham S6 s sin R
' sin! T

S =n (r + dr)sm1r+dr = n,rsini, (2)
sm1 r+dr

7 'Tu (1) va (2) tong quat hoa len ta duac -, Jsini, = = const = Rsm1

. Ap dung cong thu'c trén : :
Dé dén dugc mat trong cha kh01 thuy tmh thi -

LRsini :_x/g.%sinir’ys"\/_%:iils6Q°. ST, R A

- De lot dugc vao trong hdc rong thi : LRsini = l}.%smlr- <—2~ =1< 30O

S . . Rsini A s.ir121r . stm21 _
- Taco: Rsini = nrsini; = sini, = —— = tani, = — T T T
N oo ooonx o Y T -sinfl, n T°—R"sin”i

[

. Dua vao hmh hoc rd(p drtam :>d(P—u, — R7sin"i _r
/ 2f 1 2.) T
‘ ' : , 2r +R (Z—sm 1)

e 'T_ruc*mg'hqp 1 goc t6i i ="3(‘)°‘ (I—th '8»4G)f

dr:>A =72 ‘ T = : . u
‘r_ = R/z4r

=d :
RO R
27: \/E

" Goc lech gita tia t6i va tia 16 a:d=n— Ag—2i = T5 I 39rad



_ » Hinh 84G . ‘ . ; _ '\H.inll 8.5G
* Trudng hop 2 : goc t6i i = 60° (Hinh 8.5G).

I --‘stinzi ~dr \/ 3R? dr
:>d(p - é_——
r

. _," ) .
\’Zr +RZC1 sinzi) r - 2R T

. SRR
S Ap= 2[ ———R—zdrzx/g
/ 81‘ —2R

’i——l _ ‘81dr ‘:>dr=‘i—v‘”"'
L det' A‘/gf dt ' \/—6— «/3 67
Aq):\/gj- =\/-6_IT,=—,—arctan(t)]- =

Co 0 27+ 2 o

a)' Bo trf thi nghiém nhu hmh 8.6G.

Co6 dinh vi tri dat khung day (thang dung) va v1 tr1 treo nam cham trén truc cua, N
) khung day. :

b) Tir trudng tai vi trf treo nam cham gom : B Bd + BTD, vm Bd ~ NI co the'., :

viét dudi dang By = Al, trong d6 A 1a hang s6 phu thudc vao vi tri 6 vong day' -
va ban kinh R, I 1a cudng do dong dién chay qua khung K

. »140’



, Phuong trinh dao’ dong M = Ith, hay p.BOL =~y = a’+—

Hmh 8 6G

Chon phuong Bd// BTD ta co: B= Bd + BFB AL+ BTD

- Chu ki dao dong T= 2n Ly tir d6 :

T2 4n’l

E - Dat x=1 (cu’o‘ng do dong dxen) va, y= ;

. trong d_o.a—

cic hé's6 a va b 6 the duoc xac dmh bang phuorng phap dé th1 hoac phuong,

taco y—ax+b

DO th1 co dang nhu hmh 8.7G..

uB’
B

tB.+B y=—H B 4
d TD 4’1'C21 d "’ n

: qt ~qt .

TpA b= B
4n21 4m%1

BTD
qt

a

4n21

phap binh phu'o'ng t6i thidu,

‘e Biéu thu’c momen quén tmh I o
' -‘, Momen quén tinh d01 VO’l truc Ox (I—th 8 8G)

MR2 ’

I

x =

ChyI '1‘2:_*‘

;o

: "Momen tucua th01 nam cham u—'—b;ﬁ_‘ ’
. NN : - TD: Lo

/‘,,

Nam cham

Gia do |
77 2

BB,

a

.0""‘

Hmh 8 7G

RIS VI L

X

i A



’ Hmh880 |

Chia thanh cdc d~ ia mong va ding dmh i Huy ghen - Sta1 -no- tmh momen .
quén tmh cla d” a mong doi v6i truc Oz va Oy :

L - 2 2y
I, =dI :R—drﬂﬂ?dm; L =1, = 2de - m(R—+l—] -1,

- d) 'Nguyén nhan sai 36 s . . ] o

- Ty theo do 16n cla I, Neu I, lé‘n,' dao dong khong 16 rét = cdn hé tro By -

» khung day (tang dong) B Lo T '
- Tu truo‘ng Tréi Dat khéng dong nhat trong khu vuc do.

‘ D& thi chon hoc sinh g|0| quoc gla THPT nam 201 5 ngay thl thu nhat " a

1. 'Gla st dong dlen chay qua blen tré I = cong suat toa nhlet clha blen trd va  ' :
‘ cong suat cua luc cang tac dung lénm :

KR = ROI
\ ‘7" = mgv
Ap dung dmh luat bao toan nang luorng ta cof: o L 1
 Ul= B+ Py = =R’ +mgv . G (OF
Van t6c gbc clia thanh kim loai : | | - ‘ B
| BR1 v
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Tur (1) va (2)tacé:

2, o BR2 2 ;
-2y y-2 AL o 2 2
2R, | 2R, N __BR} (u-
= + mgv = RO =

U

2. Khi dia quay, trong vung ¢6 tir truong s&€ xuat h1en mot d1en truong xody. Trén -
- thyc t&€ cdc-€lectron rat mau chong dat toc do on dinh, vi thé luc tac dung tong

cong lén chiing gan nhu bang 0 (bd qua lyc quan tinh vi khoi lugng cla céc
g e]ectron qua bé), do dé '

qe(E+vng)—O:>E‘=—vng:>E lvsxla.I_vB_,;r

2
 Cong sudt toa nhiét trén vung cb tir truo'ng '

‘ 2322
J’ RI? = pl(JSO) —GElS —O‘EV oESd—IVB2 Sd -
_ , _ P R; :
o Ap dL_l_ng 'd;nh il -dong nang ta c6 o
2 222, .
mgvdt — Pdt = d[mv ):> gv——lLSd mv—c—ll '
B o N2 Soop Ry . dt
f»Khi-v:vmax,Ey-—O nén : mgvmax .lv,‘?‘a",B _Sd=0
Lo T d p" 'R% IR
mngz

"Tirdé ta c6 van.toc cyc daiclamla,: v, =

o _:Go1 cong suat cua dong co la W kh1 may hoat dong hen tuc (theo g1a thlet) ta co 6:
T (T =T, )%

QT—_L“-f"— t,=A(T mm)t:>W A- gT

min Amin’

B2 2Sd

' 1 : Thoi glan aé may ha nhlet do phong tu To + AT —> TO (nhnet do may ngu‘ng '/‘
vf hoat dong) : S

‘ CAT | / : s : (T TO) mm. A FAT

S . .
T T T W A(T' ‘T ) A[TO(T mm)2 mm(T TO) B

C la nhlet dung cha phong Thon glan de nhlet do trong phong tang tir TO ——) TO +AT: .
(khl may ngung hoat dong) _



CAT (T, - T,)*T

Ty~ A T = — 1 5 min > :
i (T, - 0) T2 TO(T mm) - min (Tn —’,To)j
(T Tmm) TO , 1:1 +T2 o ‘ s . ’ O
=, To> ¥ nMML(T Ty~ nu)_Tn-,zjo, S
1 Tmm . 7 Tmin L

Lo S 4960 T T0~128K
Thay s6 ta duge : (T, — T 2+—T ~Ty) ——— 0:>
Ké’tthvéidiéu»kiénT >T0'tacézT0 T, - - 128K = 2972K:t0 242 C¢

T
2. Goi cong sudt subi 4m Ia 0/3 taco: PPy

LT R
‘ .Khi'm'éy su&i hoat d6ng lién 'tgc T me, dong thO’l 0/) A( max. T' ), do do'fff
: -A =A(T,. . ~T) .. S
B g T _ Tv Tmin R . | ( max ».n) - ,}\ . - . ’ | »
':5?T' [ Fmax —max (T mm)+T -.~2797K :>t ~,670(;_ .
D Tmm . : !

!

Goi thoi glan dé mdy nang nhiét do tir To AT'——) To la 1:], tho‘1 glan dé o
nhlet do trong phong glam tu To xuéng TO AT’ kh1 may. ngung hoat dong la g

- Th,tachd: _ - |
S CAT’ S CATTmm(Tb T")"
Tl B . T' - . 2 ] a alil 2 ; 2 . :
——'—-W A(T' T;l') : A[TO (T mln )= , mm (T Tn) T
. CAT' :
i w—
A(To ~Ty) , R
A 112 ’ 2 o v’, . Lo
‘ T,—I—_— mm(TO T ) = mm(TIO T) .. =T|'= 40%.
T T‘O(Tn Tin) — mm(T0 Ty T 0 (T, ~Tyn)® r,ﬂé T
‘i‘.(TO T") ’(T—mm_)__("[" T") (T Tmm) Tn =O o
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[T T ~127K
Thay s6 ta duoc : (Tj) — T") —-—(TO T")~ﬂ7§ﬂ=0 =| 0 ™ ,
29 T,-T ~-12]K

Vi T0 > Tn, nén : To =T, +12, 7K 292,4K = to =19,4°C.

3. Taco: —
M W (T’n' TO) | |
, [T = T, =298K 2
Trong trudng hgpnay : 4 " " - :‘:I—‘Q. 2
T, =297K,T) =299K  n T, 299

Suy ra, thoi gian hoat dong clia mdy & phong 2 s& nhé hon thdi gian hoat dong.
ctia may & phong 1, nén may & phong 2 s& tam ngu’ng hoat dong sém hon. Chud ,

y rang diéu nay chi hién nhién khi T} + Ty =T =T + Ty, Vi th€ trong thyc t& c6
the diéu nay khong dung

Gia su dién tich cua bén tl_l lag= diéntrudngtaix: E, = L P ——(1+ax)

‘ saOS €805
Hiéu dién thé€ giita hai bantu : U = IEXdX = I (1 + ax)dx = (] + oc—)-
‘ | _ o €180 0 81805 2
1. "Dién dungctatu: C =‘i = ﬂs—— :
: Sdil+oa—1
: ) 2)
CUO : ‘ 8]80U0 -

,2.'Ta¢6:>'G=A&‘=————:>G:———,———
, S ~ ( ,d)
di1+a—
: 2

Do do mat do dlén thh trén ban tu duong o, va trén ban tuamo_1la:
__&&Uo  _ ___ &gl | |

O, =—F—"—~ O_=——F——=<
‘ d(1'+ ocg'j o d(1+ocg) '
, : 7 ) . 2]

e e e . c Ul+ax -
Cudng do dién truong taix : E, = — =
. ‘ o ¢ egy o d

l;Focg
2

. | . (C + SOS) . . !
3. ‘Dién dung méi cha tu : C'= ————z—d— = Cong ma nguon da thu'c hlen -

A, =UpAq = Uy(CUy—CUy) = (C'-C)UZ ,

" 10A-DTHSGVATLY.. . o S 145



9.4,

'SuyraT-l—R T2|_1~R2]_1—.R|2—T12 . :
'Vé hé s6 phén xa rdt bé nén ta cé thé bd qua céc dong g0p cla cac thanh phan ‘

Dod6:A+A, =AW= —;—CI'U% - %CU% = %(C' ~-C)U3

=> Cong ma ta phai thuc hién : A =—A, + %(C’ U} = (C c i

hay: A = 17 _ & 3 —.IXSOSU%’
4 l+OL§- J d

- ‘ L n .—n : n ‘—.] 2 (1ln,) N
Theogiéthié’t:Rz———pz( - *) =R21'=( 2 ) =-[ -12) =R,
I n, +n ny,y+1) - (1+n
0 2T 21 tha, o

| Y qen? .
~ phan Xa: I= TJIO-(I -R) I0 = 1—(, ] =Ty o

+1 (n+1)* _0
2
Do d6 ti 1& 4nh séng truyén qua: T' = T? = 1 — = fon” 93 4%
Iy (n+ 1)

VvNeu ké dén tdt ca cdc thanh phin phan xa thi ta phai ké dén su glao thoaclia

céc thanh phan. Day 1a bai todn rdt phic tap va dit kién di cho clia dé bai

khOng di dé giai quyét van dé nay. Trong truong hop c4c thanh phdn phan xa'
thtt cdp khong giao thoa vé6i nhau, méi thanh phin sé thuo hién hai lan truyén :
qua va 2k l4n phan xa(k=0,1,2,.),khidé: R

R)2. (1-R
1=T,1 +R*+R*+..) = 4R ( )I
ol ) 1-r2 % \1+R/)?

~ 93,5%

I l—R .2n

Dodé: T =

Bién do séng clia hai thanh phan phén xa tir 16p phi :
Ez = Tox/ E0 = —Ro)\/ olo

Hai thanh phén phan xa nay léch pha v6i nhau mot lugng Ap = 21t

trong d6 Ry = (

2\/—ev

‘Hal séng nay g1ao thoa v6i nhau cho bién do cuc tléu khi Ap =7 + k. 2TC keZ).

Dodé: e = ——(1+2Kk); ©min =
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Xét mot vé tru réng bén kinh r bé day dr, chiéu dai /.
Néu gilt c6 dinh mot dau tru va xoay ddu con lai mot goc o dt nhd thi trén tru
xudit hién mot ting suat : :
_dF _dM _ dM _gxr :sz 27‘CGOLr3dr
~dS rdS r2mdr. 1 ‘
trong d6 dM 1a momen lyc tac dung len ong tru dé xoay né mot goc o.

- Do d6 momen luc tic dung l1énca hinh tru: . |

R, ‘
2nGa j- Bdr = nG(RZ R].)a
20
‘ Suy ra, néu gan mot thanh cimg vao ddu tu do clia 6ng va gin hai vat nang M -

vao hai phia ctia thanh sao cho khoang c4ch tir céc vat nang tGi tru 1a x, khi d6
momen luc ma éng tic dung 1én thanh la: :

: 4 4y
Dodé: "+ ,TEG(RZ Rl-z) a=0 S
C2(Ip+2Mxt)y
Chu ki dao d(‘)ng chathanhla: - = : ' '}
T=on 21(10 +2Mx ) N 21:/[lx o G_’l_“__‘ 41“01‘ .
nGR; ~R{)  n(R; - ) 8 Ry-Ry
. bat: X = I.—(s'),' Y =——42—Ml———x (kg/m) tacé:Y = GX YO
o '- . R3-R}
| Dung thu’o’c do l X, diing déng | ho do chu kl dao dong, ta duoc bang so liéu sau ;
| Lan do.T 23 n : Yy oy
X ~x] Xy | X3 | eee Xy
T T, | T, | Ty | o T,
X X| | X | X3 | e X, |
|y f Y, | Yy | Yy || Y, |
Ve do th1 mo ta syt phy thuoc cua Y vao X (H. 9.1G). ‘/ﬁa B -
o / X

..Diing thuoc xac dmh tano ta s& do duorc G= tana. ‘ RAN
: : Hinh 9.1G
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Vim, lan khong trugt trén m, nén :

w;v0‘=R1+R2¢’=_1+52_9_(B 2)
R R Ry jdt |
T (l)va@)taco: ,
2 _ 2g(1—cosp) _4g

. Ap dung dmh luat bao toan co nang (Hinh 10.1G),

tach:

1 1
EmlvOl + 21,03 =mig(®, +R2><1 —cosg) (1)

_ ‘ Dé th| chon hoc sinh g|0| qudc gia THPT nam 2015, ngay thi thu hal .

Ry(1+R2 14 12 R11+ﬁ'1+1

‘Dods: 90 _ 2 __ &g

| B L N : J(R|'+R2)(l+' l 2]
Do d6 : ¢ = 4arctan tan(%o-)e - ™R

sin- 1+R2 14— Ri

. - ® do ‘
Tich phan hai v€ ta dugc : j —— =2In|~

Jat

Thay diéu kién cia dé bai : R,=2R;=2r, I = %mlrz. taco:

5g .
t
¢ = 4arctan[tan(t°) 2“J

~.V6i @g 1a gbc ma 0,0, léch ra khoi phuong thing ditng &t = 0.
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Van t6c hai qua cdu ngay truéc Khi qua céu
16n va cham véi san (chon chiéu duong huéng
) len) (Hinh 10.2G) :

= —\/Zg(h Ry)

Vi san cfmg tuyét d6i nén sau khi m, va cham
~v6i san, vén t6c cia hai qua cdu lan luot 1a
V, = ~Vg,. V| = V,.,Gia sit trong khoang thdi

»Y

~gian hai qua cdu va cham véi nhau, qua ciu

nhd truyén cho qui cdu 16n mét xung X
‘= qua cdu Ién truyén tra lai qué cdu nhd xung

\

~X. Theo dinh luat bio toan co nang ta ¢6 : } Hinh 10.2G
2m; | 2mj | g 2 2
hay : —‘-2AV‘0XC089;|-MX2 =0
: 2m;m, '
S ViX khong thé: bang 0, nén: X 4 m, v cos6 3)
o 14 ,
Van t6c cua qué cdu ‘nh‘é ngay sau va c_h'am\_: A
- ‘ f"_".vlesine-
“m, m, X
vy =—Vg +——Ccosf
o .
1/2 h-R
v, = 2____5_(___2) n20
x m
T (3), @ va(5)tacé: ) I 42 ; L
P . } ; . : : 2n : - .
vy = —1+1 ~ cos“0 ./Zg(h“—Rz)
o T+ o
Yo A

E ' ! R ! B R ' ‘ i )
Tl d6 ta c6 van t6c cia m, sau va cham €6 do I6n v va hop véi chiéu duong
~ cha truc Ox mot géc at, véi : : - . . .

R



V= vi+vE = 2g(h - R2) 1+3—-—"‘"—2*00Sze ; o= arctan| cotd =

my .

1+—+

Do cao cyc dai ma tam qua cdu nho dat duofc sau va cham
. 2

" hpa =Ry + (Rl + Rz)cose + Eg ;o
c0320 (h=R,)

= hppy f‘ R2 +(R1 +R,)cos0+| -1 +- -
14+—L
m;

Vi hai qua cdu lam boi cung mét chét heu va R2 = 2Rl =2R nén m =

1
mz 8

9‘ :
v=v? 2g(h =20 1+ 2 60520 | ; o = arctan] cotd —— j
\% +v \/ g( ) + cos j arc an(cp '~ Tesin26

—(2+3cos9)r+[ 1+—3-9%cos e) (h - 2r)

hay:h_. = ’3cose+—1—%§cos2_9—2ﬁ§cos49 r+| -1 +£C()829 h.
max \9 ~ 81 _ 9 ,

10.::2{{ Gia st h(n nudc trong xilanh chua bao hoa khi bi nén vé thé thh 24, 7 =

p, = —\}:—‘—p] ~ 202kPa > 200 kPa‘
)

trai véi gia thiét = hoi nu’oc trong xilanh sau khi nén dat trang tha1 ‘bdo hoa.

Goi dp sudt riéng phan cia khfmg khi ban dau 14 py, 4p suat hoi nude béo hoa la pbh, "
taco: ‘ o

—p;—ap, 4940 KPa -
| Pik a_\ﬁ__ 51
Pk f"apbh =P ) vy
Vi =1 V.
v, ng Poh = P2 ) V2P1 ~P2 200 Pa
_ _ Poh = v, 51
a.___....
R\ V2
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L.

Tir nhitng 14ap luan trén ta thay :

" Do 4m ti d6i chia nudc sau khi nén ; a' = 100%,

RN Céng cua hcn nudc

Kh01 luomg nuacda ngung tu: Am = (

Ay, = Iapbh 1dV+ prth pbh(a\/] nlv—+V2 aV]) pbh\/,(alna+-g—~a)
| _ - I

Goi nhiét do ctia hén hop 1a : T=Ty+AT, tacé:

T , 2
LAT _Vy=Vy  Vy _RTy _ . RIGAp
ToAp . mL  mL plp uLp

‘Ta thay pyy, gan véGi ap sudt hoi bdo hoa or 29°C nhit, nén ta s€ lay T =302 K

RTgAP ~T 4+ RTO(P Po)

T= T0+ AT ~ Ty + 0+
‘uLp - ulpy

=301,6K

hay t = 28,6°C = Khéi luong hoi nuée : m = Eg‘%h—\/‘ful1 =1,13¢g

| | , oo
Cong ma hén hop khong khl’ va hoi nu6c téc dung lén pit-tong :

Va v,
A= j (pka+pthdV j P VaV + | pthdV Ay +A,m
Vi N Vi ’
v o .
A I Prk V1 4y =—Ppi Vyin=-
Vi

G01 Vbh la the tlch Cua hon hop. kh1 hO’l nudc bat dau bdo hoa, ta cé :
PohVen =PV = anhVJ = Vbh 5 aVl o ‘

i

Vi '- “Von: \1.-

- Tuddtacd c(mg ma hon ho‘p tic. dung lén p1t tong

A = _pkkvlln + pthl (alna + —\é— - aJ ~-3,51 kJ
vy 1

Nhlet luo’ng ma h01 nuéc da nhﬁn Q Ahn —Am.L

appnVy | lf’bhvz)!~l _PwVif, Va)
RT, f_RTi. RT{ V,

= Q': :thVl [alna + (1 v.,.' %)[Y\-]—z— - aD = -149 J

l v

' Da’ v chlmg to nuac da nhara mét nhlét luo‘ng Q= Q 149 I
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- 1. Theo dmh luat O-xtro- grat xk1 Gau-xo, dién tich chu’a trong qua cﬁu tﬁm O
- ban kmh r: ‘ ,

\ .
2.3 .

: , R L
QW= SoEr47U‘2 _ sORr4nr o 4n-eom('oorv = Q(R) = 4n80mc00 = Q o
T b T II D
Sy = __m_3 = 1,59.10'6rad/s‘ S 0
4meomR , e - R
2. Tacé: F-—qE = mco(z)r—mr =3 -%-0)01‘——0 ~. '
- Do d6, électron s& dao dong diéu hoa quanh hat nhan véi chu k1
T=2"_2n fi&f!& =3,95.107165
®y lalQ -
. Chu ki nay diing bang chu ki quay tron ca électron-trong ¥ 1.
3.. Dién thé ta1 dlem ciach tdm nguyén tr mot khoang r<R
2.2
—jE dr' = - M
2e ‘
- Q e . molR? 1 e 3 e
4TC80R 4megR 2e 24meyR 24nggR

‘ (3 r? ) ke(S r? ]
= V= ——
o 4neOR\2 2R2) R\2 2R2
Dlén tich gitta hai mat cdu bin kinhrvar + dr:

dq = 4ngy((r + dr) Er tdr— r’ E) = (00 3r2dr = 3%r2dr |
- ‘ ke R ‘

R.l Rke P e

= W =3ki~864ev~138 107183
E75R

V‘1 biéu thic ctia lyc dién, thé nang tinh dlen c6 dang gidhg nhu dang ctia Iuc hap
dan va the nang hédp dén nén tinh toén hoan toan tuong ty, ta c6 thé nang hap dan

_ 36M?
| G =73 : -
Ta thdy |W| < [Wg| ta c6.thé bd qua thanh phan W

~~121.10754]
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4. Tacé: Wg=cS=4noR>
Nguyén tir can bing & thé nang cuc tiéunén : - :
‘ ~ 2
dW  dWg . dWs _ 3ke? L 8T6R = 0= & 3ke

= , ~550N/m
dR dR dR  5Rr? v 4O1tR3

1. So dé tao anh qua 6ng ngam (Hinh 10.3G) -

0y 0, O, v
Sv > Sl . > Sz > 83
d i d d ds d3
: . Hinh 10.3G v
Theo gia thiét : . . | .
4 _ | )
e —ocV - f3 51 : 51
' d,-f, - 101 , 202
od, =3 _85020 i 03m |
' dy—f 211

d) & 4 S 2—1—1~—176 .
d d,’d; 120

Gia sir dudng kmh cta vat la 8.= gbc trong vat va goc trong anh ) gla tri lan :

So phc’mg' dai cha anh : k = —-

© luotla: , SR o
by =2, 0= LI $6 boi gidc thu duot Ia: G = - _ Jd, _ 1417142
4’ oc, ST T oy OCy T

2. Vi céc tia sing cubi cling phéi di qua O3 nén gi sit Oj; 12 4nh clia O’ qué thau
~ kinh 05 thi c4c tia sdng trudc khi di qua. thau kinh 02 s€ phai dl qua.O.

Tac: d ‘ —020—3f2—— =6 cm’
0,0; -
Do do dnh sdng dén 02 s€ dl qua phan thau kinh O] c6 dudng kinh D thoa man :
_D _DZ =D= MD2=29750m<D, -

v6i D, la duong kmh ria cha thau kinh O,. Gia su' O 1a anh clia 00 qua thau ‘
© 02 do)fl _ 1020 em o

kmh Ol,khl dé: do =
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Goi do cao cuc dai ctia doan thudc nhin duge qua thau kinh ngdm 13 h, ta c6

| d, —d
S _D h—O'TDhayh—, OOD 2100~995 cm

-3 G01 tiéu cu ctia thau kmh LO la f va khoang cach tr L den 01 la l ta O so dé
tao anh sau (Hmh 10.4G) : o : :
0, 0

S > S
d, g d d
o Hinh 104G
:udf =AOCV.f —dl = l-d=I- OCy.f -
d-f OCy +f OCy +f

Suy ra, s6 phc’mg dai cta kinh

did _dOCy+f _ 4 d _d©OCy+D _ d.0Cy

k=~ , K1 = - v
dd d f - ocy  OCyf S GOCy =dp
=——(1'~'9C\/—'—'7—Scm~153cm '
G.OCy —dj 49 |

OCy +f 202

1. Ap dung dinh luat II Niu-ton, ta c6 :

o0 ma ) mi om0 g s
dt  dt 2 1 3( 2
R 2 )2 232 ;
I-= (_u_} (1_“_]
¢ c?) c?

2. a)Vilye tu’ F= q(u x B) vuong goc vm i nén Fii = (_)'
1.

. 5 2\2 = 2\ _
:a=1(1—“—2]2 M{I—%JZ//F v

mo Cc
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'Mat khéc vi F vuong goc v6i U nén a vuong goc véi- U

: . di  di® du? 2 o |
= d=t—=—=—=0 = u’ = const = u = const -
dt de - dt : .
e ‘ = I
23
aX = V'x = ﬂ.B..(] _P?) Vy = ﬁvy ’ 2
. - Mo\ ¢ m . [4
Vi B =Bk nén < ' . =vy +—] v, =0
, 232 "
ay = V| e _E(l _u_2) x = _g_]?_Vx
; 3 |
, ,x:x0+AIcos(£t‘+(p]dt
: qB ' o \m
= v, = Acos| —t+0@| = ‘ 0
‘ vy, =£V,'( = —_Asin(ﬂgt+(pj
qB - . \m
 Am. Am . (qB'. ‘ ] :
X = Xy ——=—SinQ + ——sin| —t + @
. qB - gB

m

' Am Am (qB )
+|v dt ="y, — =—cos +———cos| —t +

. Y YO j yO’-qB @ aB (m (P

T phucmg trl_nh chuyén dong trén ta thdy hat chuyén dong tron déu véi tn s6 :

L o="—=o0p g

. e quB(, ) w
‘b) Tuyl ta co: a— : qluxBl( TJ =,q_1§[1_l_1§_] :B— . .

‘ N ‘ ~Rz "mo : C Mg “‘c R . Sl
) R u” -MpC : ; : \ & my o ! )

) 'DQng néng ctahat:

\’de(m—mo)c2 =| L -1 m(‘)c2 =[ 1+(B_qliJ —]]moc2 :
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BgR:

Trong tu truorng yéu —= <« 1, tach :
. Mo o
b \2 2 252
1+ BqR a1+ BR :>WdquR
m,c - 2{mge ) - 2my

. (1) Dé thi chon hoc sinh gidi quéc gia THPT nam 2016, ngay thi thir nhat

b) Gid st ¢ 1i do x, 16 x0 k; dan Al}, 16 xo k, dan Alz, taco :
’ ~ F F

Al|+A12 2x:>—2—+2 =2X = ——mx" 1+i =2x
: ki ky 1o k)

2. Xét bai todn trong hé quy chiéu gin véi rong roc. Ap dung két qua cia y 1b),

tacé: . Fy=—mi=— ks
- k, +k2 ‘ v
Vi x l1a 0 doi clia m so véi vi trf ban dau. Ap dung dinh luat II Niu- ton: vOi
| chleu du’o‘ng cung chiéu v6i Vv tacé: — 4k L) +F,,s=mX |
, k;+k;
Vi tri m bét ddu truort thoa min :
4k, k R m(k, +k,)
2 —plmg=0:>x[=—————( L_—20,
Tk +k2 - : 4k k,

. .2 ,- Y - - : k
= Thoi diém vat bat ddu trugt : t, = )F‘. - mi 4k e .
i L v Ak v

Ké tir khi bit ddu truot F = ~pymg va khi vat bat ddu trugt van t6c chia n6.
bang 0 nén trong hé quy chiéu gén véi rong roc, né ¢6 van téc Xg ==V. =
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Phuong trinh dong luc hoc clia m ;

4k k, o4k (X , mk; + klz)uzg -
ky +k, 4k k, .

+m(k1' k,)

Goi X = g, tacd X = c02X 0

= Neu lay goc tho’1 gian la luc m biét déu truot, ta c6 : X Acos(mzt + @)
tait=0.

XO:xt |
- Vo=Xp=~-V
(o mk +k,) m(k; +k,).
Xo =X, +——L 22 o= L2 Acos
0 =% 4k i Ho8 ik kz .\, —Hy)g = Acose

. S : : k,k,
1Xp =Xg ==V =~w,Asing = -2 ——Asm(p
’0_ 0 2 Jm(kl k2)
tan(p=¥- L 2v ﬂm(k1+k2)
: - (y=mdgl kik,

=9 > : .
o m(k, +k vZ m(k, +k
A= M(“] g |+l ky) N
o 41<k2 v 4 Ik,

Vat dat van t6c v khi X' = 0, do do thoi. dlem ton ‘ma m c6 van téc bang A
du00 X4c dinh bang he thuc I '
—Q+nm

SR
sm(p>0

| Tatha‘{ (p 3 - arctan 2V ’m(k‘lsz)' :
L coscp<0‘ S (H1 Hz)g ,k]kz IR

X, p== Asm(oazton +@)= O = (")2t0n + @ =nm = ton=

- ,Dod.c’;'ta co:

,ton —@+nm m(k +k2) aretan 2v. - m(k|+k2) +(n
oy 2V kiks . (1 uz)g\f kik

a) Ta thay m dat van t6c v lan dau khin=1, do do

1=t 0= 4k k, V. »2_ kik, oWy ergY kik,

» /r.
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Nhiét lugng tod ra :
to)

- Q=p,mgs= uzmgf(v+X)dt 2mg(vtOI+AX) Hzmg(v‘f01+( A) (Acoscp)) o

‘ 0 -
Do dé6, tacéd :

o0 uzmg( [m +k, arctan ,m(kl+k2)‘ m(k, +k2) i
. k k2 l”l'] Hz)g k k2 . 2k k2 : ;

\/[———-——Zk K (1 Hz)gJ —“——— ok J

b) Khi m dat van t6c ¥, gia t6c cla n6 la a, =X=—w3A, néu lic nay kéo

rong roc véi gia toc ay = a thi gia t6c clia m trong hé quy chi€u gén véi rong
roc bang 0. Hon thé nita, lic d6 X' = 0 nén m s& ding yén so véi rong T0C, N6
cdch khiac lam luon trugt va d6 dan cha cdc 10 xo khong déi. . - S

4 4k k,’ vi o
Vf.ly |a0~|=°32A=(M1 '“Hz)g\/l 2 '
o S (k +k2)(H1 Mz) g

~ Su phu thudc ctia 4p sudt vao thé tich trén cdc qua trinh BC va DA.

" _Pof V ‘ Pof V .
poa=2 Y i0]; ppe=22(-Y i16]
Ppa 3{ v, j Pac ,3( A )

Dodé, tacé: Tp, :M:’M(—(XJ +1’OLJ
S : R 3R Vo

o . 2
TB(jz—--pBCv __________pofVO A +16—Y— :
R+ 3R Vo) Vo)
V& cdc dudng dang nhiét clia khi If tudng trén, ta thﬁ'y réhg du"bhg délmg nhiet
cao nhat con cé diém chung véi chu trinh, s€ ¢6 diém chung véi BC ti€p xdc

- v6i BC tai V), con dudng ding nhiét thap nh4t con cit chu trinh s& di qua A

va gid tri nho nhat T, =min[

Do d6, nhiét do ctia khi trong chu trinh trén ¢6 gid tri 16n nhat T, =

hoaC D véi VB = 7V0 < 8V0 = VM < VC R
' 64peVo. -
3R .

3po Vo 7Pv0V0)=3PoV0 _T
R R J R
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30 Ap dung nguyeén I I nhiét dong luc hoc cho qué trinh BC ta dugc :

3..dT U
o =CydT +pdV =| ZR— +p |[dV
Qpc \% p (2 qv P)_

Két hop véi ket quay ltacé: 6Q BC = 450 (—%—‘HO)dV
A Yo

Vi trén BC cc’)‘dV > 0 nén hé nhan'nhiét khi : ;—{/\/— +1020 < V<10V,

»Talalco Py = 20( \\// +16] pB—;“"ﬁ 2py = Vi = 10V,
. 0 :

Do do, diém thay ddi tinh chat nhan — nha nhiét c6 thé tich: V=10V, = Vum \

| hay néi cich khdc, trung diém M cua BC 1 diém thay d01 tinh nhan - nhd
nhiét cua qué trinh BC.

4. Céng cua chu trmh 1a dlen tich cua chu trinh, do do tacé:
| A =3py— po)(7V0 Vo) = 12pyVy =120 kJ
- Ap dung nguyen 11 I cho qua trinh DA tacé :

3_dT C4py( V25
8 _c dT +pdV=[ 2R 4plav =2Pof ¥ | 2 4y
QDA veere (2 av .p) B ( A 4)

Ta lai co: SQBC =ip—°> ——Y—+10 dv
ST 3LV
Vi trén DA c6 dv <0 nén kh1’ nhén hhiét khi : ——V—+—2§- 0 —\L>§
Tu' do ta thﬁy kh1 nhan nhlet tren cac doan AB, BM va DN véi N nam trén DA
va Vi —-24—5V0, vM - 10V, ‘ o
| 'Tu dé ta c6 nhigt lu'o'ng ma khi da nhén ‘
Q= QAB + QBM + QDN ——(TB TA)+QBM +QDN E

‘Tu nhu‘ng lap luan tren ta co

‘ 10V, ' 25/4\/0
Q=%‘5(;3P°£V°—3P°V°)+ j 4%( o] 2
T e T L 7Vo Vo, TV Vo 4
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Riit gon biéu. thitc trén ta du‘0c Q_i;_]povo . . ,('

Hiéu suit clua chu trinh : n—é:ﬁ~23 4%.
Q 411

'Hiéu quang trinh tir.S dén M :

A8 =(lp+dy) - y+dy) =dy - dl _f‘%’f—
a) Theo gia thi€t A5 =3\ = d2 A8 3A=1,50 pm

b) Khoang van giao thoa c6 gid tri bang : 1‘:—’32:0 Smm
a
= Khoang cach gifta hai van ngoai cling : A = 40i 4

:>Sévan sdng N =-é—v+1 =41
i

: Glua hai van sdng c6 mot van t6i = s6 van t6i N, = N, — 1 = 40

axX

Theo gia thiét : AS = 5 Sha

=kh = 5hg Dh=24

Vi 0,400 um=7»r S?\,Skd 0750 um, nén 5<k<§%——~9 375 :>k 5,6, 7 8,9

t , .
Vay c6 tit cA 5 biic xa tring nhau tai van sang bac 5 cua dnh sdng do kd O 750 um.k

Budc séng ctia 5 bifc xa nay lan luot 1a : 7»5 =Ag=0,750 pm ; 7\'6 =0, 625 um
A7~ 0,536 um ; Ag =~ 0,469 um ; ?»9~0417p.m ‘

Tacé:

‘ - ' ; avt = ax . Dxg IAS
AO=(,+dy) = +d)=(, -1 d,—d =__+_E =t= Z2E o7
, (’2“" D= (h+d)=-1)+d,—dy) D P

- Mbi 1an A8 thay déi mot luong A tinh chit giao thoa lai duoc lap lai, ma gid tri

clia dong quang dién bdo hoa ti 1é v6i cudng do sédng, nén khoarig thoi gian giita

hai 14n dong quang dién bdo hoa dat gia tri cuc dai (hoﬁc cuc tléu) la T =—
- av

Do dé, s6 lan dong quang dlen bdo hoa dat cuc dai (hoac cuc tléu) trong mot

~do‘n vi thm gian la f —i =& 50Hz. .
T I
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¥ Goi khoang céch riéng giita cic dién tich duong 13 a,, gid tri cha céc dién
tich duong 12 q,, khodng céch riéng giita cac dién tich am 1a a, gid tri cha cdc

B YL P Y

’1. viooay
a — —
+0

C2

diéntichamlaqg_taco: s

. vioa_
VYR S ‘
\} 2

. ’ o ) i L yg‘ v o
1. Tronghé¢Ktaco: A=A +A-=A+ (<A) =0 => luc dién tic'dung lénq : F, =0
Talaico: 1=+ _d=_ 2y |

_+f1;
v v o :

| . el pghe
Do dé, lyc tir tic dung lén q : F; = qvB = qu Hol _ HofqtV

‘ , 27s s e
2. a)Talaicd A - ‘
2 l]2 2 ll2 ‘ o
2 Vyll=— | vyl l-— :
v,—u . c”) . C .
' T2 2 DAY
ror () (22 (2 [-5)3)
2 2, 02 a2 - -5 Sy By
| RN A AL c o2 2 ) U2 2
Lt = — = - >
c c? c (l\ ‘ vxu)
NN c2.
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b) Trong hé K', dién tich q ditng yén nén luc tir tdc dung len q bang 0, F, O
Con lyc dién : F,=qlE] -

Mat khéc, 4p dung dinh luat Cu- léng ta ching m1nh duoc cuo‘ng dé dlen tru’orng_ ‘
|le uv:

E huo’ng vuodng goc v6i Ox' vaco ddo lén: E' = A
2nsos - 5 | u?
' MEGSC 4 [1——
: c
Dod6 F, = ——2 34
\ | ) \/ w2
TEgSC (1 -— -
. (v -
3. Tukétquachaylvay2tacé:
_ > -
: 1
uokquv_‘ uy 2 l“ué =c= _
s 2\/ u? c Hoﬁ
nsosc l-—
cc

I Xét thdu kinh hoi tu hai mat I6i, cing ban kinh cong R.
Goi bé day cua thau kinh 1a 8, dudng kinh ria ctia thau kinh1a D, tacé :
2 2 2
D _go —(R—éj ~R3 =R =2
4 - 7 2 48
Goi tiéu cu cla thau kinh 1a f, ta c6 :
] 1 1) 8m-18 . D1 -
=(-I) —+—|r——— =>n-1="=
( )( | RJ D? 83 f

- Dat bong den dang sang tru6e thau kinh sao cho day téc béng den song song
~ V6i théu kinh va song song v6i man chin. Diéu chinh hé den, thau kinh va man
sao cho néu c6 dinh dén va man thi ton tai hai vi trf clla thau kinh cho anh rd

" nét trén man. Hai vi trf d6 cla thau kinh cdch man nhng khoang d, Vad' .

con do cao cua 4nh trén man c6 gia tri hjva h' tu‘o‘ng ng Khi do ta co:
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Tirdétacé: * \hh=h

J

D? 1 (Dzl ] "
—— =zt

85d, - | 85d
o 2 2 : '
Goi X = ——, Y= hz,'X=2—_L+1, y=2 a6 Y=hX;y=-x+n
BN 85 d] 8, o

BG trf thi nghiém theo so dé hinh 11.1G.

Hinh 11.1G

Dung thude kep do A va D. ‘
Diéu chinh thau Kinh L'vaman E mot cach thich hgp sao cho v6i méi vi tri clia

E ta thu dugc hai vi trf ctia L ma anh cia day téc béng den hién 15 nét trén E.

. Dung thudc do do dal do chiéu cao anh h| ,h2 va khoang cach dj ,d2 tir L dén E,
o khi do ta cod bang s0 liéu sau': ‘ ' Lo

hi- oo | M f o ] My
| h2 ' Y | hy _hay
] d’ | w | dyp | |-

D? 1
Eﬁ—'dl X] x2 Xn
| y: 85,d'2f ] yi oo, )’2 SN Y | Yn
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Tix béng s6 ligu trén ta ¢6 cic d6 thi sau (Hinh 11.2G).
YA T YAA »

o c x
" Hinh 112G N ’

Dung thuée do do dai ta xac dmh dugc d cao h cua day téc béng dén va chlet
sudt n cha thdu kinh tir cic do thi trén.

h-tanoc n—OC

. De thi chon hoc sinh g|0| qu6c gia THPT nam 201 6 ngay thi thu hai

1. Vi o rat bé nén ta c6 thé bd qua anh hudng cta lyc Co-ri-6-lit 1én dao dong
~ cuia con lic. Do d6, néu goi tdn s6 géc chia dao dong 1a wg, gid sir van téc ban

diuciaM lavy,tacé:v= vy = Vocos(mgt) " (D
- Khi d6 lyc Co-ri-6-lit theo phuong ndm ngang s& hudng theo phuong Ox véi :
FC Fex = 2Mm vy = 2Mcosm(pvocos(a)0t) Ma, = dc;/t
dvt" =2mvosin(pcos(w0t) '
. t o 'OJ , . ;
= v, = 2mvosin<p_[cos(m0t)dt = 2—v,sin@sin(wyt) )]
Lo o _ 0
x=2£)—cos(p_$,—0(l —cos(wyt))
. N L @y . W :
Tu (1) va(2) tacé: e v : 3) -
e VO. . :
. y=—=-sin(myt)
®o
o v\
[x —}-—coscp#) P _
= P ), Yy o @

© vo ) v )2
2—cosp—L | -0
®g ®g ®g
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Vi o < Wy nén val < Vg, suy ra trong’thb‘i, gian ciia mot chu ki hat léch ra
khoi truc Ox chua nhiéu ; do d6 ta ¢6 van téc quay clia' mat phang dao dong :
d—e ~Yx 2wsing = cbnst : ®))
. ey “

Néu nhin tir trén xudng dudi ta thdy mat phing dao dong quay cung chiéu kim
déng hé & ban cau Bic va quay nigugc chiéu kim dong hé & bén cau Nam.

Vi |x] <<_|y| nén khoang céch tir M dén O dugc x4c dinh bing heé thifc :

sin| ——0_0
(2(osm(p J‘

Tir do, ta c6 quy dao clia M c¢6 dang nhu hinh 12.1G.
ViM khong chuyén dong theo phu’o’ng Oz nén YA
v,=0 \

{Fx = 2Mcozvy = 2Mcosm(pv =‘Mbv

=
|F, = 2M(o P =—2M(osm(pv = —Mbv

r= Iy = —'sm((oot)l = rO
o

Tir d6, ta 6 : b = 2wsing 710 x
Ta c6 phuong trinh dinh luat I Niu-ton cho M :
. Fxﬂ- M%x =MX - |X-2wsinpy —-%x =0 7
F, - ~My=My o [ye2esingkaBy =0 g

X= Asm (Qt)

Vi huong trinh chuyén dong ciia M c6 dan
) ‘p" 8 y e - .'“g {y Bcos(Qt)

((—%—g’z)/\—2,wsin<pQB)sin(Qt)=o e (%~92)A 2(osm(pQB 0

-(2ojsi'meA+(§-Qz)3)ms(gt)=’0' : 2cbsin<pQA+(%-f22)B =0
"Dé hé trén ¢6 nghiérvn khong tim thtrimg,ﬂta cancé ;-
(%-;22) —40%sin*9Q? = 0 < O —'2(ff +20> sin @) ‘(l”—z =0

Giai phuong triﬁh trén ta duqcf:»vQ.2 = %-i— 20)'zsin2(p + 2msin(p %+ wz‘sin?(p o
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Dodé:"Q:\/g [ 4of @sin@)”  asing | (wsing

Wl e ﬁ] Cl .

wsing Ny A N1 oo A
Vi 2P <1 neén né€u bo qua cdc vo cling bé bac nhat ta c6 :
s _ ‘ .

[ D

+

Q= \/gl_l_msm(p :J—g—imsin(p.
ax g !

|-

1. a) Khi thanh can bang, trong lue ctia thanh bang lyc’ cang bé mat cla mang xa

: phong _4oX, .

’ | 7 | .
' . , R - 4ox '40'(x‘—xo)
b)Taco mXx=mg-F. =m —20.2xtan30°=m - 0._ e
oA ' ,..g ¢ g , g 5 NG
'Goi € =x — X, két hop véi (1) tacé : o _‘

’-m1é=¥-f1-9£ @§+£a£0 ®§:+£8—~0” o
NG m+/3 Xo

. Do d6, thanh BC sé dao df)ng quanh vi tri’ can bang theo phuomg thang du’ng
véi chu kl o

| Tzﬁzn/ﬂzzn /&

N S —

2. Do bong bdng xa phong c6 hai 16p mang Xa phong nén ap sust bén trong long N -

~ bong béng c6 bankinhrla:
2c 4o -
P=po+ 2—-—— =Ppo+

‘COng dé théi bong bong gOm hai phan mot phan tang kich thudc cha mang bong
bong, mot phan nén khong khi tir ap suét khi quyén dén 4p suat clia bong bong.
Cong cén thigt dé tang ban kmh ctia bong béng xa phong tir r dén r- + dr

A= J‘4GdV Il6ncrdr 87t0'R2
T
0

166



Cong nén khi dang nhiét tir khi quyen vao ruot ctia bong bong la cong nén

dang nhiét khi tir 4p suat khi quyen pp dén & ap sudt Po +i11—5—

_I PQV .[ - \(,)dv PoVoln \\l, |

\ . Vo

3 SN
=pVint = 47R Py (1 # Jln(l +£J
- o - 3 | Rpy Rpg

Do d6 cong nhd nhat dé thdi dugc bong béng bén kinh R : *

A=A, +A, =810R?+ 2R Po(, 40 ]l (1 i"—)
| - 3 | Rpy)  Rpg

. Xet qua trinh dong mo khoa K dau tlen giai doan K dong

trong, g1a1 doan nay dién thh tren tuq=0nén U=0..

d Tai thoi diém t|, két thuc giai doan K dong, cu’o‘ng do dong dlén chay qua
. cudncam la: ‘

| L
V‘l giai doan mé khod dién ra trong khoang th(n glan rat nho nén i & I = const.'
" Do dé dlen tich trén tu tai thoi. dlem t>1t: : ' .

qg=It—-t) = =2 (t-t U, =—=—21t (t—t
K «( W= 1 _1,)=‘> =cTLc '( )

O, : 't<‘t|*

-Véy; biéu thitc hiéu dién thé"gi'ﬁ'a hai ban tu:'U, =3Un. ‘
S | L—étl(t )t[St<tl+t2

U, o
. | o . —I—;Q-t, t<t

- Biéu thifc cudng do dong dién qua cuén cdm : i = U ,
- | =Lt t <t<g +ty
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2. Gia sk khi hoat dong clia mach dat dén trang théi én dinh, trong mot chu ki
dong mé khod K, cuong do dong dién qua cudn cdm tang tir I, dén Ip + AL
trong khoang thoi gian déng K, con dién tich trén tu tang tir qoy dén qp + Aq

~ trong khoang thoi gian ké tir lic K m& dén luc K dong lan k& tiép. Chon goc o

thoi gian 1a ldc K bit dau duogc déng; ta co

Uy ngo :>1—IO+U—t =Al= —U—Ot1 <,
, dt L L
Cudng do dong dién qua dién trés :
io~d0 _Up
RC R

Ap dung dinh luat b4o toan dién tich ta co : ‘

Iot2 =Iig(t) + té) ~ ﬂ(t,‘ +tiy) = I = th;(t, +t,)
Ap dung dmh luét bao toan nang luong ta co:

Rig(t; +1t,) = —L(IO + Al)? ——;—le ~ LIOAI

2
U, U, t

————t+t ~L=b(t; +1))—2 = —L~-L
(l 2) R (1 2)L 1 U() t,

1. a) Vi ludng chat cdu khdu do nhd =S

SA| SA; SA| SAy

K

_ mCAI _nCA, @ n;(SAi —SC) _n,CA,

© Chia cd hai v& cho SA1.5A1.5C ta duoc: 21— N2 _M—Ny
L SA1 SA» SC
: .i___n_Z— nl;nz f] zﬁl -S—C
4 n n
b) Theo gid thiet : {1 © 5S¢ ) 1
| AL Bl i _§F=--M™ 3¢
© SF, SC n,—n,
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2. GoiAla anh cua A, qua ludng chat cau bén tra1 A, la anh cua A qua luong
chat cau bén pha1 taco:
n,. n nI -n_n-n 7
OA] OA OCI R] — ﬁl _ n2 nl —n n2_..

| | L L B LU RS Y
n_np _n-m n-n  OA OA2 OC 0C;

== _—— = = (X ’ '
: OF; ' OF f, n; = af
Dods,tacs: {OFF © PR =
l’ll _ n2 — o I’12 _ _1’12 _ n2 = _afz
OF» OF, f, o
'a . (=mRy+(n;—n)R,
R.
Keét hop véi (1) ta duge szz_il o === nllR,l 2. ,
o oL : (n; —n)R, +(n, — n)R,
ofy, -of, fi  f o
= -="=0 | L 42 -
OA; OA2 OA] " 0OA»
1. Ap dung dinh. luat bao toan dong luomg va dmh luat Pe e
. bao toan nang luomg ta cod (H‘mh 12. 2G) o K9 B -
pe Py +pY ZpOchose > }? .
b

] [ 2 4 o s
pec +m C =m, C +P()C PY B : : Hinh 12.2G

2 2.2

:>pe+mc = m3c +p0+py 2p0py+2m c(po Py)

= p0,+ pY ~2pop, cose + mzc2

[ -
0 mec+py(l-cosB) ;& —£0_- c0s0)
- : m,c?

1

Theo luat béo toan nang luong, ta cé W= pdc—pyc =[1-——

\ S C ] 1 cosd)
,‘1 ) ‘ . : : mec
‘Do do dong nang cua e khong bao gio dat t6i nang lugng g, cua photon truorcv‘

va cham
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2. a)\ﬁ6+'q>=gnén:

Pe:POCOS(P . o ' . 1 o i
. = Wyi=pec—pyc=(1-sinp)pyc= (1= sm(p)'so
{pyzposmcp A ‘
o ! N it
Kéthopvéiy ltacd: 1- =1- _l—sm(p
| . 0(1-cos®) 1+ (1—sm(p)
‘m,C _ mec
, 1 m,c2
=1+ (1—-sm(p)-——:>8 <
c

m_c? : sIng o sing

m.C (l —sing)

Do dé,tacd: Wy = .
‘ © sin@

b) Goi dong luong ciia e va H sau va cham 14n lugt Ia p, vap,,tacé: =~

Wd ~ Pe = Pj + p2' +AE - pe‘ +,AE+—1—m v’12+—;—mHv'22 L

2m, . 2me 2my 2(m,

Trong d6 V| va V5 lan lugt 13'van tdc clia e va H sau va cham trong he quy
chiéu gin vé6i khoi tam cha hé hai hat nay Tu d6 ta co
Wy = R +AE—'W"
2m,  2(m, +my) 1+ MH

m,

+AE

292

Wq fan”9 ~12.52eV. -

= AE< e : mcc2 -
l+—e ofp4le |
My . my ) -

~ Néun 1a mik kich thich t6i da ma H dat dugc do va cham thi :

1) 1 : ‘ §
Ejyl -——=|fAE = n< ——==35 =on,.,, =3
0( nz) | AE .. ™

1. - max

Eq
= Nguyén tir H trén s€ phat ra duoc 5i da ba vach phé Ay, 792‘1, 7\,32 v6i :

, _ 2:2
hC_E E—Eo—l——-lz— :>.kij=2‘~'2hc 1—123
ot i U iT—j"Ey
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Thay so ta duoc :

A3 ;gE~103nm

Ao _dhe 122 nm
3E,

Agy = 21 6570m
5 E,

I DE THI CHON DOl TUYEN OLYMPIC VAT Li

@ Dé thi chon doi tuyen Olymplc nam 2011, ngay thi thur nhat
1. ‘Wd = Mva + %m‘[Svi +3(R - r)_o)2 +2v (R —1)(2coso +1)]
vGi v, 1a t6c do chuyén dong clia truc clia I ;. 12 t6c do goc clia AB quanh ‘A.
‘ (m B m ' m m, ,
2. F=|—-Mixx +—(R-10¢"; E, =—x" +—(R -1)o"
> ',(2 »jXA pRTIP B =g 5 (Rene
B (p,,‘ . 2gsing +(2cos@ + )X '
S .3(R—r‘)’ "

” _ 2g
3(R - r)

sm(p

, Neu (p nho thl o] blen d01 dleu hoa vorl tan s6 goc o=

gy e | 37t_ 33
2. ‘p(r): -2“6—"3(1{_3 .—'rz); pé‘ 2“2"* R? = 1,35‘..10'4Pa;
T, = _ 2nGpyiRy =14. 107K
3R | \
SR
3. W, = 3GM, ~6,76.10°%)
| 5 R o

)

Voo o S . 171



4

1. EX)= Q { Qx-R) + Q(x +R) }
| [

47T80 i ' : 3
R2+(x-R)*12 [R?+(x+R)?*]2

2. vg> JEI-JJM V6i Upay = Ux)), x; 12 diém tai do %[—J— 0.
v ‘ m , ' ; X ;

3. . Co ba vi tri can bang x = 0 va x = % x|, trong d6 x = 0 1a vi tri can bang bén.
con hal vi tri kialavi tr1 can bang khong bén. S

qQ .

S 1
4,. dao dong diéu hoa xun uanh 8¢ toadd, x =x cosmt v6i w=— - ‘
q g gq g 0 B \/—2‘ £ RS |
2. a=6Mnl0, |2
In2

1. Trmh bay phuong an thl nghlem x4ac dmh buoc song laze va chiét sust chat long
2. Trmh bay ha1 phuong dn thi nghiém xdc dinh gia toc trong trydng.

(2) Dé thi chon dbi tuyén Olympic nam 2011, ngay thi thu hai} |

L ox=2/5 in> |+ |2 1ntan(£+$)!—lntan—3—7E ry=2 9 cos2
N2 2 pg 4 4 8 “\Npg 2
A ’ c ‘ f c : '
20 a)hg,, =2/—;b)b=a-106[— ;c) F=P +2apgo
: Pg . pg o

_3. '(),5=2 i(L—sin(—pﬁ“ﬂjwL [lntan( (Pm'") -lntan3—n} .
pg\2. T 2 pg 4 4 ' 8

h=2 —G—cosq)m—"1 F=P +2a pgccos(pm‘"'+2csm(pmm
\eg 2 2 |
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v : L. Iy — T 21T,
1. a) r;—p— v6i e =-A—P . p) p=—A—P—.
1+ecos® A +1p To +1p

2. a) Véi %«1 thi |U

. dz. 8(1+eci)s\6)2 .. - .de \ -
'b) —=———">(-sinb€, —cosb.ey)— v6i e=———; AE =—
) d o p* _( X y)dt . 2 T2
' 3nGM rA+rP

PR

©) Ap ~5,03.10 "rad

d)3Q = 2.10"* rad ~ 43,1", nAm trong ving sai s6 cua két qua thuc nghiém.

4¢? —v? . ' 2c+v
- L)ty + 1ty [————; b) S6 xung nhén : t|———
: . 5 -V ' c __V2
3c |
c)n=

\/02¥v2 +‘\/4c2—,v2 ,

2. Ap dung cong thitc bién déi Lo-ren;
11

St —— DA, z_O,,l 15 nm.v

A

§2.5. Trmh bay coso I thuyet cong thuc X4c dmh hé s6 ma sét trugt va he s6 can.
. Tu do dé. xuat phu'o‘ng 4n thi nghlem ‘

\

(3) Dé thi chon dbi tuyén Olympic nam 2012, ngay thi thir nhat

L 0 GM
1. a) tan— =—
. - dvg

b) Diéu kien :

G'M

| f‘G1:4.+d _@>R o 92= GM L i
Mo % 2 g 1+fM‘ i \/1+RV 4 +20MV2
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a \/5_]- -
m | uVR 2(\/——1) ,\/57
1 va)q 47rDa(p p) b)r———ai)—“—— 4 e i
oh 2D(py, — Pan) : -
' - 26 p
2. a) (th“thoo)=A—pﬂ
’ ‘ . O Pn
_ 2 '
by ¢ 13 piRTa
‘ 81 DO'thH

1. qg=107° 004e“5‘cos(172554t+1546) ©); Uc | qféaX—lszv L

2. q=¢"%%-0,07¢*" +0,069¢*") + 10~ (C) UC =73,7V

I a)p= E—:—C—(l +1)cosi; F= "2—’;?\/('1 ~1)?sin?2i + 4(1 + r)cos’i

‘ nhe( 5. 1 nhc 7. .1 ) S 2. ..9.
b).p = — cos 1+—c031 "F=—[| cos®i +—cosi | +cos“i.sin”i
A -2 ‘7» 2 ‘ -

. ) S
2. a) F= 7R nhc ‘b) F= 4§:CKR2 ,

1. a)Hinh3.1G
; . 3 3,5 e
b) B= R3B0—3R (B;).r)r
' ‘ _2r 2r

| 3 4
s uonl’R (L_ a
| m a2 (a2 +h?)>
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—.‘ — ml—.
Pp = HvVin+pu—-v
m,
B = VT LY V6 m,m,
Py = —Uvin+uvi, vip = —
. m]‘f‘mz‘

2. a)—= L ;  b)Tis6=83,5%

‘ ln(dej :

'c)k:—-vﬁz— k=24 (A=1); 93 (k = 10) ; 479 (k = 56).
(I1+A) R
[(1+A2)}

v . De thi chon doi tuyen Olymplc nam 201 2, ngay thl thu hal o

- ,1‘. -a) = ——m— ; b) arctan| — 3 <9y < i
N 3(R—rsm90) o\ 2 ) 2
3 A 5 ,
2, a)y=—
=g . o .
b) Néu 0 tang, vat nhanh chong roi khoi vi tri can bang Néu 9 glam he quay
chﬁm lai cho den khi du‘ng lai han. ‘ :

1 _‘t3~7353C | |
2. Amax—SIOkJ t—3]9 C.

o Uy x ( 57’5) .Uy  3m ( n)
10 = COS—COos| Ot —— |} i, = -COs—Ccos| ot —— |;
B 22R T8\ 8) 2 oor. 8 L 8)

1 sOm pha 5 %0 Vi iy.

2. a) - Yy ‘ UO‘/E."

% _[‘Jc.‘?m\
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Lofo—tf
fi+1f,—e

2b(fy; +fgp) ’(1 M

2, “a') eO=f°'_+—f°2;b) AD = T
2 (ng; = DAgfyfor

1

2. a)f= L——; b)B=By| 1+ —4|; r= ==
| 4nflAEt L mge - 2nfy eB )
C o le— | | . |

v eByc
Bic |
T 1 seh

1. by = T =Spug, ppla manheton Bo

R, : s e
2. U, =-a%2s—Y véia:Llahzmg 56 t& vi.
T 137

Jam?-m? ~ «

: A 1281172
2. a) T=2n \/E[M(moM”Lmeg J;/‘:m i
S P Ve

I. Diéukien:M<2m;d=

- ] 2 ap233/4
DUy = Mg (Gm -MY) s A
Vo L 2m(myM +2mM +4m*)"/*
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» (m+£+m0Mngf oL ( '+M+5m°1\/I mmO)Mg :
| 2 am )" g 2 _lém __2M

2. x,=0,131 hogc x, =0,963.
3. Q mAt[C+g(]+ JB[ (oc 3[3)—}

1 ‘Bén-trdng qq& ca‘ii; E=0

[ L -qu;"' s
Bén ngoal qua cau E] 1. -9——' , 4 _r_’
. : r

47{:80 2;' :v/," .. . 2 2 . \_-“v

-'-11-11-". -

HinhSIG

. 12A-BTHSGVATLV.. - - T S S P CO177



1 . o= 2arCSin(5) ; a 2arCSln(rntt j .
2-' ’ a = iarCSln(—R—); o= 2arCS]n(Rndd) .
co \D U D

_pke’ _21810° o ° Mm
) i n‘mh | n- au |
N2 12 47
f'=2'.nLl3(e(l——12—j 328 10'5( J(Hz)
~h \ . n . n?

2. Av Z h
- 2nml»

~1,10.10m/s

3134 ' g
n’h’B ) . ke
3. ri_'=n2r (14——-————-————-—) ; Eivz d . " - ' i
n _0. 8edmik?) 2 ) [1‘ 3B j o
1 , ; nr| 1 F——m———
o ‘ ’ ‘ 0 81t3e3m2k2

) ‘ Pé thi chon d0| tuyen Olymplc nam 201 3 ngay thi thu hal

178 2 ' o A ) 1'25_-‘aTHst@\if|.‘v.r..' RS



S L SR

290(02 2pg0° .

Qo

2 12

' "trong do6: C moL +
RSO 2kLO_ 2

Bai 1.. 1 A = H—B———HE, . U = —uNBtan h(ij
ekT +e: kT : o

2. S=-kN “Btan h(uB) ,ln(COSh'(B’—]%J," “
T Tk kT ~\kT/|
3.~;T2'=01K S SR

: . . 3 L i U‘

z 2 XT,

Bai2. 2. dN 2na "o \/_ Ue dU

oK N . 3,

o ‘n (nij
oo

3. Nhlét do kh01 1_(h1r .glam di 4'l§ri. .

RIS TS | (en "’J% (. 1) |
’ 1 \/5—R \/_LL 131 ‘ \/—Lkﬁl B

| Ri-( ‘3"' '3°‘) v01[31————(3 f) B2=_(3+‘/—) |

‘leDocglatuvehmh R R IO, S

. LE-

4[L RC "T:E]

lc =7 — A

o



W

2.

m Trinh bdy phuo‘ng én th1 nghiém Xdc dmh dlen tro thuan cua cudn day va ha1
phu’omg an khac nhau xdc dmh do tu cam clia cudn day

Vi.v2 =0) tac6 (Hinh 7.1G) :

"Tal thoi:diém 16 xo co do dan cuc dal khoang J
‘ cach tie C dén O la 16n nhét nén V. vuong goc \

Cat ta1 dlem C'm a—R<OC<|

2. 2
F 0027IOHR
C
" F, =

F IOH“(R_z_'ﬁ) L

T= 27t '
N 3GM

. Vihai qué cdu ciing khoi 1u0ng nén khéi tam C
cla hé hai qua cau la trung diém cta 10 xo. Ap. '

dung dinh luat bao toan nang luong- (chu y 1

1 2 1 5 oL L 1. 9 1 2"
—mv; +—mv5; +mvi.v2 + —kAl“ = —mv

' - k12 Al 2'1
@ e m(T) -
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_2 — et e e },

\2 6R 3

. Dé thi chon d0| tuyén Olymplc nam 201 4 ngay th| thu nhét

‘.,y‘ . .

~

Hinh 7.1G "

J
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V6 CO Mat khac vi momen dong luorno ctia hé luon bang 0 nén momen ‘clia :
'Vngoal lue luon bang 0. ' :

N]y N2x @( 2mxc)2yc —( 2myc)xC
Al “ vy
VA =
c=5 2

:> XCyC ycxc = COl’lSt @
Tu‘do taco: B . " e D
! . C 3 2 ) 2 ) 2 B
‘ .2
L fw)qbﬂ&g+4ﬂ){kmgﬂﬂgg;o
( J mvokl ) ) U kR ) k)
1+l _ C o o S

o ‘Thay s ta dugc : —l—l[(Allj + 2(A7]j +0 96A7[ -0 08}

[
s

A Giéi phubng trinh‘trén va loai nghiém’ %—l =0 ta duac : —AZ{ ~0; 0721 -

_ Khl hai qua cau chuyen dong khong ma st trén mat san nim ngang thi
momen dong luo‘ng va CO nang cla he trong hé quy chleu gan vG6i khoi tam
. déu bao toén, nén ta c6: : ‘

22 ] 2 vy mvg\ 1

’. _72mV ‘+‘kAl' =2 \2 :>(aj .U (Alj =1 . |

. 2 2 V0+

CL TMwdmes:
O EIPHTaT ) Y ¢ B S T
: "(I'AI] w2V ) T ) T ) e )T

s 2(20 of8) soonopt]0

:@Giéi phuong. t,rinh t'rén»i/é‘lc')_’ai"nghi.em %f; 0 ta duoc : ATZz 00378 '
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[ Xét phan tir dS nhu hinh 7.2, tac 1

4 dF = ~k(v+v)dS = —k(v + V‘)rqrd(p, (v' = or)
~|dF, = —kmrzsin(bdfdcp | |
{dFy = “kvdS + kor? cosq)drd(p

dM = kvrcosq)dS KvrdS = - kvr” cosq)drd(p k(nr drdp
’ Do do taco:

o F =—mj rzdr( 2I sm(pd(p+k~1.[ i sin(pd(p):O . ,‘H’f’h 7'.2G‘ o
R2 B v . ‘31;/2 L -
= —(k1 + k2) v+ a)j dr(k2j cosgpd(‘p_ + kj- I, cog(p_d(p) =0

F, =0

W .X, ) . o C
Hay{ = g2 "26)R3 dv' (1)
TR, = =Ky 4 ky )y — 2 -k —M —M——-‘-
Fy = vk 2) = Ma d
. R (w2 w2 (w2 3w
- M= erzdr ko I cosq)d(p+k1 _[ cos<pd(p —co_[r dr k2 I d(p+k1 I do
o\ -w2 3n/2 ) en2 n/2 .
. - 2vR3 ® R4 o MR2 do - .. |
hay M = —===(k; ~k;)~ -" (k]+k2)~Iy—.—’—f—‘—f @
, 2 do
| d—v='—0w'—-|'3V oo
v | O
—=—2BV—CLV v o
dt .
R2 L \R?

o= (k1+k2) . B= 2(k1 kz)——— V= oR.
N 1. Talt-Ovén tOc cla d‘a bangO nén: |

o & +knR? o 2k ~ k)R’
v »Yo?‘o“oo 1 22 —ay L2 =BV =-= 1 32». g
Cic ddu "-" chung 0 van toc goc clia dia glam dan con gla téc cla d” 1a co’ S

huéng nguoc lai véi chleu duong cta truc Oy.

2. Ta thay gia tdc cua dia luon hu’cmg theo chiéu 4m clia truc Oy nén duo‘ng ranh' :
. gi6i cha hai mién luon nam trén dudng kinh cia d~ fa. Vi thé phu'orng trmh KR

‘ o 2. .
: (;huyén dong cha dia thoa man (3),do dé6: (—:l—— +2 ((11—: +(a? ‘2[3 -)‘v =0

182



_‘ Do d6 : v=e 0“(Ae‘/—Bt+Be ‘/_ﬁt)
—_ T - = —pB =—
»WO 20 '%nen (J—B oc)A (\/_B+oc)B——[3Rm0 T 22

. e i
Hay:: v = ——0e=(¢ e Bt.)

_ Vantoccuad’abangOtalt—Ovat—oododoquangduomgmatamd"adlduorc5»' '

~ R 1 o2 _ o2 )| - R 1 1 :
S=~Ay=iI0th§2JCO§(IO( ( AB) ( \/—B))dt) 2\/%{ \/EB oH-\/EBj R

8 : . R

Hay : s = ———Ray v6i o= (k,+k2)——— B vz(k‘,—kz)—‘
R

=s= — ’ R‘ :

. 3TC (k] +k2) (kl —k2)

8 kj-k,

. V‘1 vO bmh dan nhlet nén: TL To v
o

.. Vikhi trong bmh can bang nen dp = —pgdx = ——gdx oy
e L -RTO,..y‘ ,
. ap dp- ke
Dodo taco p p» ug —=2dx :>p pé Rlp
; . ) p_ ;p',‘ ~RT0 v - '

, ‘_IrOxSpdx I xpdx | ‘)bé' )

':Taco xc
' I Spdx P _[ pdx

F S O TS P L - S RT 2(. _EEE 5 L ng s
~ 0 Talaicé: jxpdx _pOJ'xe \RTodX Po =20 1_‘e'vaTo Heg- ; RTp | - :

RN 1. RT( _LL), o
I PdX—POJ. RTOdX/ pg—2\1—¢ BTO.-

| | : P Ke
R Dodo Xc —L RTL ng
' . Hg RTO _1

83



g Tacé : Cv _ dU +mgdxc 5R +H dxc . o , | ;
R R ng .
. o ) . » . . L - ': ‘RTO L
~ Kéthop v6i két qua tir§ 2 ta dugc : Cy =R T & (”g

2 ( ng ) kRTo

RT0‘~1

1 Ap dung"di.nh’ luat 11 Niu -ton trong.he toa Vd(Vf)’ 'try tav‘cél':,. o

[dzr (de)zj do L
iml—-r-—1| |= er—B P
dt? dt. St ” : S B
| jm ( 2d9):_ _d_r_B | dzB drB. rdde e
rdt\dt de “ dt de 7 2dt dz o

d% ‘de ) rdedB
m—-

=—e——- =

a2 dt T2 dt dz -

g |
( v N2 v . A |
dt? \dt) mdt dt  2m

. - N 2 S
.<d(2d6) d('—irzBZ):wd szz
lal a) di\2m 2 T a2 |

2 _e?dodB,  |d%z_ 2sz dB,
kdtz 2mdt dz ';dt‘z S TRdz

Vo’1 k= —2—, Via <1, thir cung s& c6 gid tri rét nho nén ta co the bo qua -~

: so hang béc cao cuar , S
[ e,
de S

“Khi d6 : sg‘—zr— = —k*rB2.
. S - . :
(de”
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i

S dz dz L dz
2. Vi—=0nény,=—-= = V,cos0L = - const, do do dt = ———.
Coodtt D de + T Vpcosa

2. a2
o TLr détaco: (vocosa) : d k2 B2 '(—‘LBZ) r

‘ z ; 2m
o b SN2 :
“hay d L B, r=0"
: - dz? 2mvocosa B

Tu’ ket qua nay ta thay néu B blen thlen cham, o <« 1. th1 cac proton s& cat Oz
ta1 nhung dlem cach déu nhau v6i khodng cach giita hai diém gan nhau nhét 1a :
2mv0cosoc 2mv0 ‘

eB,  eBp .

Z

=

Y the céc hat xuat phat tu cung mot dlem véi cling toc do ban dau VO s€& gapf :
nhau tai cung mot dlem ' '

dzr‘ dv, T dv ;-dv.

3. Ty 2 tathd ~v =4832
X g VigE T V0o Yo =
Do do van toc theo pero‘ng ban kmh v, clia cdc hat sau kh1 qua théu kmh la
V= I kB, Ly, P : ( 2 J Vor - I B2dz
S Yoo MY “diz

n " Ty

dau the hlen céc proton s€ d1 1a1 gan truc d01 xu‘ng _‘ S
< Tu tren ta thay, kh1 ra kh01 thau kmh van toc cua cac proton ho‘p v01 truc Oz '

N2 d/2 L ':I" o
J f Bzdz——— _
S

C=d/2

~ L v, [
m\c}'t‘ g6c @ véi ‘tan@'=~L :._[

' ‘v,'Do do ta cO.: —:(, 4 } . S
S -z Lt
o ',Thay"s'c"_)’t_adudc:'vf\".g34ycm;;* SR i

1. \Vl moi nuclon s& tuong tac VO’I 12 nuclon con la1 nén kh1 cho he A nuclonj
~ . néu lay 14n luot tu’ng nuclon ra ngoa1 thi ta t6n ning luo‘ng '

Ev_umA—lm+1m+ +u_1m{A—%J»



| =12u
_Dod’ »{av u

_ .Do do so nuclon trén bé mat hat nhan la

Do vay :

. Néu coi cic, nuclon la hmh cau ban kmh Ro thi the thh va ban kll’lh hat nhan la

Vou A>1tacéthé lﬁy gan dung EV 12 uA
=1

C4mAR} AV AA 3AR _6Rg e
C3 o V A R R-

R=\3fi"“=-5‘l%/x A
, _471: %/H o o -

Ng = AA = Roy o 6I§0 A= AA = 6J_A2/3._'
'R RoVA |
Vi the ta co phan nang luong bé mat la:
“Eg = 3uNg = —18uJ_A2/3 ~18uA -

ag = 18u

2

Mat do dlen khéi cuia hat nhan p= —ZE '3263 3nZe T
, , ; 'V 4xnR°. 475AR0' L

= Cchmg do dién truong tai ban kmh r:E *-"?,Lr s SRR
. \ . . ) 80 po oo L .

Do do tacé Ec =_——jE24nr2dr = —J r’dr = ———p?R*

| 4nR3' )2_1_ 3‘ i Zz 2 1 .  3€2.  22 |
") R 5407:30 RO A'/3 20ng’6136'A{"/,3; e
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4. ayVi nang luong cia hat biotoannén: ,, PA
2 . 2. '

| ;_er_;__E:( 2-I:ﬁE)2'+ )Z(E R /—\ >

Tix d6 ta the‘fy quy dao pha cua hat dao dong _ S
' d;eu hoa 1a mot elip ¢6 dién tich (Hmh 7. 3G)  Hinh73G

’Snx/—Z__JZE 2E\/' ‘;’—S
. T

he
2n
b) Vi dao dong theo cac phuo‘ng khac nhau la doc lap, nén :

2 2 o2 2 2
Ezp +,k p" +kx + +ky p‘ +k
" 2m 2 2m 2 2m 2 2m 2

( 1)11@ ( . -1;)11 ( 1)1@*
=gt —= + + = +|n, +—|—
oo U T 2)2n X 2 21‘C T 2)2m

“hay: E = (n +n +n, +3j@- trongdonx,n n —0 I, 2
A 2)2n v‘

Do do v6i hat luomg tirtacd: E = (n + ;j

Yz
B Vl N +n vy+'r‘1"~='n,'5‘.E.)= (n +§-)‘ha‘) .
- Vc) De do‘n glan ta xét céc he nuclon trong ho thé mot chleu nhu’ the hat nhan RO

G rco Z <% préton A -7 notron s& co nang lucmg lon hon hat nhan —/; proton, . “

2

. —[}- notronmotlu’o‘ng AE—-—EA 2(1+2+ +[A Z 1 Z-'-th(’Dhy':-
2 R SN 2 2-))2m 7
F'EA~—2(1+2+ +A 27— 2)11(0 A 22 2(A ZZ)hco A 22)2'“”_-“
_ 27 o 2 2 21'51 n_

""‘Dodo taco 0' 2 o , R
5 Chat 0 hmh ala Mg, chat V] hmh bl Ne chat 6 hmh cla O véi :
. Epg=aA —aSAB—2895MeV I
o E :_ ayA —aSAﬁ-zo 31MeV
CEp= aVA - aSABv—- 13, 67 MeV-

1 .

-1187-?‘



Tu dé ta thay EMg < Ene < EO nén hat nhém ben nhat la hat O hat kem ben

nhat 12 hat Mg : ,
Vou cac hat nhan cung s6 kh01 A tacod:
“dE _ 2aCZ N 4aA(A 22)

L f ’

dz = A A

= Hat,’nha‘m'cé Z cémg gvﬁn Z;; thi céng bén vimg.

Gia str quy dao d6 la cha hat o ta ¢ :

T::E—mac2= p202+mzc4 ‘m c :>pc —T(T+2mac)

T(T + 2m'
- Taco thé udc luong Ax = l = 10 m, va Ap Alp[ Lay |p| la gia m trung bmh cha

céc phép do do 16n cua Xung luo‘ng vm sai so Alp|. Vi |p| nam glu'a khoang sai sf)
Alp| va gi tri cuc tiéu cba |p| khong am nén : ‘

JT(T +2m,c? | j> A AR _; h

- ‘ N
C
Do do, ta ch: p = = ) :

| o 2 ‘2Ax 21
'Do dé taco: ) 2[ +2 T 2 |_h
- \mc mgc V21m c

 Bit phuorng trinh nay hoan toan dung vGi 6 lieu da cho & de ba1 nén hat da cho c6 -
thé la hat o, ‘ ‘ : ‘ s

' (8) D& thi chon doi tuyén Olympic ndm 2014, ngay thi thir hai B
» ;' 1. Viéc kéo vén sé khié’n van téc cia o '

\ tru so voi van tang lén trong khi van .~
toc gbc cla tru khong déx do dé luc

- ma sat trugt s& huéng vé phia chiéu
Am cua truc Ox‘(Hmh 8.1G).

Hwh8.1G

- Fipg=pme

188 |



- Do d5, ap dung dmh luat II Niu- -ton trong he quy ch1eu gan v6i vén ta co
ma—umg:at—a—ugnv —v0+(a—ug)t

F.R pmgR . 2ugt
‘Vantoc goccuatru W= 0)0 +yt-0)0+ Bt = o, +H—Rg—2—t-— o+“—"i;g
_ C —

2 .

~ Theo gia th1et g = O = (1) 2';gt

Tru s& ludn truo‘t nén van téc cudiciatry: ve = \/ Vg + 2(a ng)t

21

Thoi. dlem vat rm kh01 tru tD,‘='

Neu chleu dal van du lo‘n tru s€ lan khong truort khi: V = mR

A\
=t =0 >t 50
Tt ug-at P70
ERELTEN 2 S0y

3ug 4, v0 + \/Vo + 2(a ug)l
| (*) ch1 c6 nghlem kh1 3ug a>0 hay a < 3ug

"Ta la1 co (*) =S VO\/VO + 2l(a ug) > (6ugl Vo) 2al

S ’Bmh phuo‘ng ha1 vé r01 riit gon ta du’o’c

E . ) » 2\ S
;! - Sug 0 AT
. a" -6 +9 <0
a»(“g. 121] 20 (”g)
T e 121 PR E e 0t IOHEl)

VO +16ugl < a” <3p_g.— 4(; + 43 /VO +16|ng > 3“g B

2

) vi oy
‘:>3 ~-0_0
Gl arT m
= Dleu kién de tru luon tru’0t la
' 2 AR
L Vg Vg : :
3y ;—0-,—— v2 +16 l<a<3
Hg 4l‘ 41 0 HE | Hg .

2. | Vm ""'Jﬁvbj,=l V2L5l gl dleu klen trén tré. thanh a> 2 5ug



| TR
- T

Van toc cua tru SO véfl dat luc ron tam go la v = Vo ug >
. Vo +Ve B
evzoe Vi +Vove 2 2ugl = Y5 +20a- ug)l > 2ug( ~vo=dvg
Vo S R
L >az2 IOIVO 4ug

'ov<O:>a<4ug

- Sau. kh1 roi tam go vat se chuyen dong dudi tac dung cla. lue ma sat véi san va
cudi cing sé lan: ’khong truot trén san. Trong hé quy chleu gan v6i san

F R Iy " Reo
v=vy——BAt=v At— —=At=vy-——
% m 0T TmR 0mR ° 2 -
5 _
o ,vu.'V=§%“
- Vat lan khong trugt khi v=Ro =< 2
IR R ® = —V
»3R'0
20 _2vy T epgl - .
=v : =V =-v~+2a—, F=—2-=vg - .
_IOOVO

40ug>3ug o S
. Vay Khi méi roi tdm g0, vat quay quanh kh01 tam theo chleu k1m dong ho va -
vi 2,5ug < a<3ug nén lic ddu v< 0 vatry tru'ort tren san '

‘= Liic ddu tru chuyén dong cham dan déu sang trdi va quay cham dan deu .
cho dén khi dimg lai, sau d6 ti€p tuc chuyén dong nhanh dan deu sang pha1 va;‘ -
van quay cham déan déu cho dén khi lan khong trugt trén san. S

1. Theo nguyén 11 nhiét dQng luc hoc cho mot mol khi ta t:é :

. 8Q=dU + pdV <> CdT =chT+—\f—‘2dv,.+pdy e L

o oV a\ov L Ve
Dods: C=Cy+ipf= Gy =y o T ~Cve R @)

190
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- /Tfonvg«qué trinh‘dezmgl nhiét: o L . ) N
_RT a C o 1(av s R |

= = = | = — — .
A2 Vidp J;

|
|

U

SR
4
|

L N ) . i )
Trong qué trinh doan nhiét :

S | co i a\ ..
3Q=CydT+—dV+pdV=0= Y4/ p+— [V |+—dV + pdV =0

» Kethorpvo’l(l) taco ks—c 1; ACVkT’:k_T:_E_v‘
- S CP p——a—z. Cp v‘kS Cy.
v ,

2. Xet mot lorp khong khl dlen tich S be day Ax tacé (Hmh 8 2G)

L 'SAx%— PG + dx)v(x - dx) p(X)V(X)]S

V), oY ap |
SA ~ SA ~ p—
T Tox .p ox == 2 p ( )

" Theo dmh luat II N1u to’n ta lai co PR o , HthZG i
_ B(VpSAX) ( av : ap) R
[p(x X+ A S ———-—SA | Y
, [p( )= p( x)] o pat Vop)

trong do ula do dO’l cua lo‘p khl 50 Vi vi tr1 can bang Mat khac v1 mat do khl

. 'XHX+AX_ R

‘ blen d01 rat 1ttheothou glan nén —a%~0 e S r

Dodo Yo »—pg—.‘. T - R (3)

ke Tar EERE R
“'Talalco k:_LdV 1 d[S((x+u)|x+dx <x+u)l )] a_u‘dx' e
| Ve s o ade

By T ey

Cox kdx®
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Y

, Kh1 thay sO dau "+" $& Iam cho kS < 0 nén :

Mat khéc :
MP

p=

= V =
| \/ ksp ’-
| 7up

> 3 ppRTfl

M'o
41‘cr3'

I(dz}k - da xa+ 3d5 X
- —I da
) . 2nr CJS
Ho !

e (@d‘)

U’:il
)

H

2

192

—_—

r(a.r)

5RT 20 a% \

2

r

l'"

Iq.)daxa— Py

)

47tr

(daxr—daxa+3da><

1

r(a r)

" ‘a(é. r))‘ e

2

‘—3d

,r‘
v

(Sﬁ(a r)da) % )

Mo
27tr

axda—



Ta lai-cc’):: @(é.f)dﬁ ‘=‘<’j>d(( )a) g[>(r da)a = -ch(r da)a - ~—<ﬁ[(a T)da (F. da)a]
M
= Ef)(a r)da = —<er X (da X a) —.—r ><—4}(a xda) = -T x—l— .

By - M5 ?; ﬂo_( Ej T 3 o
:$>B3 e oﬁ( .)da) zT 4ﬂqu T X T X = ((h4 ) re hd)

r 47tr

Tirdétacé: B=B; +By + B3 = [ (M‘)r_Mj»
‘ : 4n ‘rs r3 :

4r S8 4m\ 5.

’A byTacé: § ‘=4:E0_(3(M.r)r _MJ = &(3___Mrcos6re - (cose e — sin®. ee))
: _ r r’. r r

=B =20 00050z, +siny)
. 4nr ‘ "‘ - ' ’ . : ! N ' . :
- A\Br=—“01‘\;lcos6, N ! 'M S
‘Ttr'd‘(’)‘, tacé: < 2 N = B =4/ "r +Bg = \/1+3cos 0.
o By =~ "sin® - el ,

= ' dr B, _ 20059 “ 20056

- Taco: —=—L = [—== j
T e Be ) R »r 2 , -
CV6iR 1A khoang cach'tir 0 dén glao dlem cla du’orng stic vcn mat phang Oxy

| ‘ :>B—-'—£O—M——\/1+3cos T I

. 41tR3sm69

9 =>r= Rsm 9
sin®

Ho
4nr

B ; a) TdCO F qva q(re +rGee+r(psm9e )& (%osGe +sm9e9)

' :> ma(p,— m(r(psm9+ 2r(psm6+ 2r<p90036) = -—————(r ®sin 9)
Tsin@ dt

;Theo dinh lujt I Nlu-to‘n €6 :mag=Fy - . SRR
.m ”0 q quq d(sm j
= —(r sm 9 rsme 2recose =
7 rsin® ( (p ) A ( ) , 47crsm6dt\
ITu’dotaCo LT Lol A Sl
gL —(r (psm 9)+ MOMq d(sm 9) L d(smze(mr (p+u0qu] O
,-rsmedt 4rrsin® dt\ ‘rsme dtk Anr )
 :> sin’ e(mr ¢+ quq)_ const .
‘ dnr )

g

\

13A-BTHSG VATLY,. = o . L0193



“b) Tal mat phang xich dao, vecto cam u'ng tr song song véi Oz nen iuo e

N vuong g6c¢ vé6i Oz, suy ra: a —O::>v —const—0:>z—const—'0‘

. a)Taco: |q§/x_]§|='|q‘le=£;—l—’: mmzR:mle..w .

suy ra, quy dao cla hat nam trong mat phang Oxy = 9 = const I

| smze[mr ¢+ HOMq) = mrvz-('p + EQ%I\/I—q = const = mvb
A , Anr. ) 7.‘ 4nr- . ,

Khir=r,, i=0=>v=y,= mm(p _—_> mvro o+ Z‘irq = cor\?t = mvb\
200 HoMq
= I — D, 0
. mm : mm 41th vmll'l

1) Py =15 = |q| 2=»|q|~—5—,—:=’_ﬁ

 Mat khic, vi luc tu luon vuong goc véi van toc nén v = const :

“hoan vtoﬁm hop If.

:;d‘{z _ d("i +V//)
.o dt ,' dt v

Gia sir p,, = const, khi d6 F= —pm%gva ta s& ching minh ring diéu niy

dB _ _dv d 2
F= ma = m—*L — =v,dv, = dB =dv ————dB
. Pm—~ IR P // a i

2

= dv} = —dv? = mvidB dvzl % d(l Vi) 0
B A

. A Bt

' V2 . ‘mv2~ . 2 2/03 ’ R qB
: :ln?zconst = > L = const = p =Rl = nR e—z':—c- —const‘ :

. Khi hat t6i diémr guong. v, =v-mén:

194

- . ‘ ,.,  . . L 2 .. VJ.O-‘ = VSanLO
c¢) Khi quy dao cta hat cat mat phang xich dao R
‘ ' - Vyo TVEOSGy

2 2 2 2.9

e _mvip ¥V M 1 _sinfay
ST 2B 2B Be 2By Bg Byp



~'Mat khéc talai c6 :

= ~ MM By = \/sm 9+4cos 0 =— 9 oM — 0" Ja- 3sm

4nR3 4nr 471:R?sm 0
Tu dé ta c6 phuong trinh xdc dmh vi trf diém gucmg '
6 : ‘
L —im—e— = szoto = sin' 20 + 3sm ocosm 6 4sm oy=0
N4 -3sin?0- R |
‘ . 0 : -
- ds [ds 4 O ds
dTacdé: v, =—=1,=4 | —
) T I \7 cosa

- ma cosa—-\/l—sm o= 1———- o —\/l— 1+3zgs Qsinzao \
V sin o
'ds,v:\/dr- + 172/d0“ Rosme l+ocos Gd@
B e : . 'v
| 4R m ) . ; . \
oty = 0 sin*0 1+ 3cos26. 4o

/2 //
sin®

R ! ”/2J3in69 Sln2a0 I+ 3cos? 0
"e)»TirY2cta‘cé(—19: 12f A “oeM) A pgeM)
: ‘ dt  mr ksm Q. 4nr R2 4nR0)msm

= Géc A(p ma kmh tuyen quay duoc sau I chu ki chuyén dong truo“c W tﬁm -
quay tur dlem guorng cuc. Bac dén dlem gu’cmg cu’c Nam :

| A(P 4j1]d(pdt 4qu>ds —4—(A MoeMJJ- ]+3COS ede
L 'n/2 sin” 6\/sm 9 -sin 0(0\/1+3cos

\3

/’) - dt V//‘ mv( Ry 4R}
»gas;am o L
«Mﬁwﬂ&ﬁ e o

- 1 Xet tia sang xuat phat tir goc toa do Ta 6 : nsm1 = const = nocosao
G01 (p la géc giita tlep tuyen cua tlcl sang vé6i mdt duofng

'dZ .
tan(p = a—— :> sini = coscp =

o bT2 ARSI
o zEAl =
- ko (T+a)y) k (



Do dé ng = \/_ b= cosoc0 = 1( :>:§_§ o1 _1 -
\/ kZ \] iz dx cos’ay(1-kz)
= cosagV1 — kzdz S

=dx
J1=cos?ay (1 - k2)

; Dz_lt cos qo(l kz) = cos 6 = kcos aodz = 2sm9cos6d0

25inBcosddd -
, 0s9—2—~ ‘ 0, 26d9: o
Khi dé: KOS 00 e = [ 2D gy
' . _smO a cos” oy .

6 OLO 5(511129 = sin2ay) = 0+ schosO OLO - %sm2a0 = cos’ aokx

COS O(,O

‘Taco: 0= airccc‘)s(co_saoxll - kz):> z= %{1 - ’0 } Lo

| sm26 2cosoc0\/1—kz\/l—cos ao(l——kz)

Do dé, ta c6 phuong trmh quy dao cua tia sang la:

drccos(comO VI- kZ) + COS%’VI —kz \/ 1-cos O°0(1 = kz) "% %szao o

X = 5
o kcos og

‘ 29 +5in20 - (Zao + sm2a)
2kcosza0

1[ cos“ 0 J

. o . 11—

- = Phuong trinh dudng di cha tia sdng < Cos" Qg
IR . | 29+sm26 (20L0+Sm2(10)

‘ 2kcos ag . '/
. ' cos2ay —cos20 | BRI
2kco's’2d0 e T 1
= = Quy. dao 1a mot xyclmt ) R =—
' 29 +5in20 — (20L0 +2sin0y) o kcos 0(0

© 2keos? oy

- 196



cosaox/l-—kz . < \/l—kz z v 1’;_k;‘Zdz' |
\/l—cos oco(l—kz) | \/1 (1 kz) . \/E
Dau "=" xdy ra khi OLO Ohay cosuo—l do dé: -
1= fox< P
X ' Jkz

Véi kh<1, I = /%h ,

1. Tacé: dq u(r)27trdr = 21{ 41 Ap 3 + Arlnr + Br)d

2. Ta thay dx =.

arccos(\/l—kh)+\/1 kh\/_"
. k.

dz = X(h)l max -

i

nAx

' Do do taco q 21tj[——4—1-%r +Arlnr+Br]dr
o . nax. ... ‘

7:>q n[—Sl—( 2—R )+——(R2(21nR2 1) R (2[nR]—l)+B(R2 ‘R,Z)J o
| '\ 8nA

1ApR2 Rz'”

' N R v.v‘ ‘: .'.. .
SRS lApR2+AlnR2+B 0 | 4““ -2
‘ .VTaI@ICOI R ) o :>,g SIPTRIPAEN
o l'———pR2+Al R1+B 0 . |B=- R =Ri i,
o o R
L : L /2 2 -
e Rz =R
. Do,dé,ta“cét;:q: (R2 RJ) R2 R?R‘
. R,l;‘

L 2 ACho dong chat long chay qua Ong c6 néi v6i mot luu lu’o‘ng k€, dung ap ke chu o
o QU du‘ng nuoc dé do do chenh léch 4 ap sudt Ap 4] 161 vao va 101 raclia ong

S Ap=pagh |
I Dung thu’oc do h, R,, Ry, Ax. Doc gid tri clia qtrén Iu‘u lugng ke -
| fTu'ket qua cuay 1 Goi A—'TSC p(R2 R ) R2 R2

T

‘ '_14A'-"E5THSGV‘VI§T‘|‘,.?.‘..« o Co P . o . o \— - 197



" Ta cé bang so liéu sau : I S R

Lando | 1 | 2 | 3 || n | &4

Ap | Apy | Apy | Apy | - | Apy o

‘ " . S 1 :j,}‘Sa

'V& dé thi bleu dlén su phu thuoc cua A theo q (Hinh 18 3G)

Dung thudc do tana, he SO nho’t chia chat long cén do chmh 1a: r| = tana e

(9) P& thi chon’ doi tuyén Olympic ‘némﬁzm 5, ,ngay thi 'fh(; nha’t] -

| 1. Ap'dun‘g dirfhiuét II Niu-ton chd M frong hé”qu’yj‘ o
- chiéu gan v6i mat dit va cho m: trong hé. quyu
~chiéu gin v6i M ta duoc (Hmh 9. lG)
{F . — Tcoso = May, '

N — Mg - Tsina, =0

*(Tcosa - maM = may
Tsino ~ mg = -ma"y = ma,, o

- "Khi tru lan khong trugt, ta laic6 :
MR? LIV :
=>T-F,=—"
2 R ™ 2

TR T FmsR = IY‘

\ 7z

do,taco:

s —Tcosoc MaM =2T-2F ,T_ 3
N Mg+Tsmoc )

=> 2 + cosa ms

| N = Mg + Tsinol

2+cosoc M‘v

3sm0c _3sina_g

ms
2 + cosa

1 98 '

CHnh9IG-.
[ 2(T ms) 21' cosa Ep; RN :(;:' R

| 14BDTHSGVATLY.



Vi déy khong ‘dén va ban dau van tt‘)’c cha m va M déu béﬁg 0, neén :

Lo Teosa) - . Tsinot) .
- —a) cosoL— aysma yR =ay = aM |cosaL +| g ——=——— lsina = ay,
m ./ m /- -

= T + (1 - cosoc)aM gsma = F, (2 ¥ cosa)m051na : (1)
m ‘ :

3+2. I -cosa)"—
( )‘M

: Mat khdc, vi tru lan khong tru’o‘t nén :

F, <|,lN:>Fms <N Mg _:S_il_l.l_q__pmg:g ,_!_’_f_v-_?’Slﬁg_FmggMg k(2) S
s 2+cosa B 2+cosa) T

Tu (1) va (2) ta co:

3sina ‘ 3sinocl’.
e <1 = —<- M +

S o\M 2,+~0950‘)3+2(1_'~‘cosa) L (2+COSOL)—Sm0L
: | M ; ‘ ‘M

[_1__ ) \(2+cosa)—l\zsma o 1 ’ 3+2(l Cosoc)

2 +cosol

. oy X »(2 + cosoc)—lqsmoc " ,(2 + cososin s
' 3+ (5 4cosoc cos O(.)— 6 - f‘QQSq ~cos"o

(2 + cosoc)smot :

" Vay dé tru lan k,,héjﬁg‘ tritgt ngay sau kki tha hé ta can c6 p > 7
S T e R 4cosoc cos*o
B ' N ‘ l' - ) .

S el o l;cvosoe B (]—cosa)—gsma .
, 'Khl do gla toc cua truc: hmh tru : aM —-2———— D5 :‘, 2 M-
‘ N - 2+cosa M

3+21~c so
( 0 ),M

-‘:V'h)aya *2 ‘
‘ M 3 4cosoc+2<:os a ’

(l—cosa)smoc P . S N

A Day treo h()‘p voi phu'o’ng nim ngang goc OLO khong d01 néu :

Tsmoco g

' =

a, ;
- tanao =
ay Tcosoco maM

3 D 3msmoc
- Ma:T=———F, =- g 0

s m
. 3{+2‘ 1.—«cosoc 2 .
| ,_(» o °-)JM

A



« ‘3m‘gsvm0L0‘ = Sihao ——'rﬁg
3+2(1= cosa“ 2_
( o) M.

anciy =

‘ .3m831n,a0 - cosoy —2 (- Cosao)smao e
34 2(1’—cbsa )2__ 3 4cosoc0 + 2cos O(.O ot
, s ; _ 1 . <
= cos . —Ecosa0+1 =0 = cosoco :E = Qg =3° 60
tK_hild(’) 3‘H.> (2+cosoc0)smozco' :_1_ Tt
- 6~ 4cosa0—cos oco \/5 S O B
Tai th(n dlem t=0, tru va vat nang déu co van téc bahg 0 nen gia téc goc clia . o
- dayla: . o o
_ mglcosoc 1'2naMlsmoc (cosoc 5 (1 ——c,osoc)smoc2 " nng o L
(2—cosop)(cosva:——l—) ; _ IR R
Vg =~ 2/8 =7Y4> 0 <:>cos\oc>l:“c()sa0 '<':>-o_t< (x0= z =60°. -
’ l+2(1—cosoc) 'l . 2 o3

- Do d6 néu o < O th1 day quay nguoc chleu k1m dong ho (chleu lam tang a) - o

con néu o > o thi day quay cling chiéu kim d6ng h6 (chiéu lam glam o). Nhu" v f
~vay ban ddu day c6 xu huomg ti€n vé vi tri ho‘p V6i phuomg nam ‘ngang goc

T

o k0L0=.——60° '

1.
2.

3.
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Taco q k|n1W1+K2n2W2 .—_>q NApInZL

-3

C]WI Czwz

J ~3,40.10"W/m®
KTy Hz’fz RN

47cR3

. 1/4 : I
Talaicé: P qV = q= 41tR2c5T4:>T (qR) ~339K .
5 3 q | R
Tact: 0Q _ 4’ g _—kﬂ :dT_—Sikrdr

dSdt 3 4m dr.

O han 101 dT=—~——- rdr :>T T qr
P . 1! 3k, j € 6k,
2 .



qu

Nhiét do tai 16p ti€p gidp : T, = T - 6k

o h | | 2 p2
. 92 N . r ' ’ | ‘_—R
O phéan vo - IdT{:f 9 J'rdr ST, = T1 &_) TC q q(r ' )
T : 3kg R, » ] 6ks 6km 7 61(8
c~ qR]v fq('r - R,l),,r~>’ R,
o T ek ok |
Vay: T, = o ‘.
: . V r2 . : S
_ - 6k, - |
4. Tach: T:T q_ q(R2 Rz) =T _M S
J ‘ o {174
; Rz_Rz 6k T)-Rz 6k /'ka__(qR) J
q - q 30 j

“ T do ta co do day cua 10‘p vo cing:

) ’ d=R—R =R‘l‘—- 1—-61{q T — q_R_ | {%59km SR
o S0 qR2 \3c/) ) 5 S
' ' 2 oy 1/4 2 -
ST 6km. B A% k k 36 61( . L

1 Xet th()ng luorng dlen truong qua be mat cua mot kh01 hop chu‘ nhat duoc glm o
han bO’l sau mit : : -

x-xo,x x0+dx y Yo,y y0+dy Z"ZOsZ—-ZO+dZ ( ’.
e dq) pdxdde - (adx)dydz + (ocdy)dzdx + (de)dxdy (2a + B)dxdydz :
X PR 80 ’ L

Do do mat do dlen thh ta1 dlem c6. toa do (xO, yo, zo) bﬁt k1 la
, (2a+[3)ao O:>B——_ } o ‘
2 V‘ B = ~20c ta ch: F q(E + v X B) q(am 20sz + (rn + r(pn + zk) X Bk)
. . :>,m((r—r(p )n (r (p)+zk] = q((o(“+ B(p)rnr'_ — Bt’n,tp, .—‘2az‘k) o

PV



_ld,_ A ol N e
_?qamﬁwffﬂm{":ii@%QQ%DFOjQ;@M@;jQQLLJ

‘ Tixr d6 ta ¢6 : z—Acos(mt+(p) vo’1Ava(pla cac hang s6 VA du’dc xac dmh tu

diéu kxen ban dau. ' : ' R o

3. Tirkét qua Cuay2ta thay hién nhlenzhu’u han R
Talaic6: -~ - T L

T 0, B ) 2 c ( (Dc) S T S
=R 0+ = —— | =5 5 S .

+ e Do e e
la” 1% 2 R AL e T

Khlrdatcu’cdal r—0 var<0 dodo

2 2 A2 PP v2', B2.
M+C—<O —_~>2(1)a‘—0)c <O Diqﬁ—&—]i—#<0 :‘>'o,c<L'n
' E r4 N v m m- - S s4m

:4.;_Taco ‘ : , R :
‘_ m(x1+yJ+zk) F q(E+va) q(ocx1+onyj 20czk+(x1+y1+zk)ka)

x=v:ﬂx+q—§y x:&x&wc)’/ o T g e
M m 2 SRy = e (R ) Rk y)

lylea, e, T e T 2
"l T PEgyek

'
) !

- Patu=x+i1y= Aef

= ili+iou—-—4u = A2 — i\ ——2 Ae,‘.=‘0:>7»=:——'-(wc‘i [, =20,
Tedétacd: = = SRR
((n +,fco 2co) ‘ ‘——l~(mc— mf—2mf)t

x+1y A,e 2" +Ae 2 o= Al l""t+Ae @t

2 '2" 2

@ + ‘0‘2(’)4 o a

. V6i o =
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e / | AI-FAZ':R R R RO
. a) Turdiéu kién ban dautacé: 5 * . _ . -
) B ‘ - —l(mlA.|'+ Q,)ZAZ)_:O

S W, o o '
=, X+iy =] ——————-Roos((o]t) + ——L——Rcos(mzt)
o - 0)2 (!)l - 0)2 ) .

o o,
+ 1(—r————R51n(mlt) —
0] — 0, 0 — 0,

—(B‘—Rgin((ozt))

: X(t) = —ﬁ—Rcos(a),lt)# —}&,——Rcos(c'ozt) |
TRy ol s N R T N :

‘Do x(t), y(t) thuan thuc nén : ; , S ik ‘

| | |y = —22—Rsin(e;t) - —2—Rsin(w,1)

W= - 0Ty
b) Taco: |
S T= T‘Ty}
A:'——O)Z—R(lcos( 0)|t+7t)+ Jsm(—co,t+n))+ (ICOS( cozt)+ Jsm( 0)2t)) =
STy B L “91_9’2 ‘ b

L - ,
~hay: T=1+71, v Gi T la vecto c do dai —2—R, ban déu nguorc chiéu véi

0 ~ ‘ T
R +4,f(o '2% ol
.Ox va quay cung chleu klm dong ho véi van toc goc O = T 2 —

«con r2 la vecto co do da1 ————————R ban dau cung chleu v01 Ox va quay cung
‘ . Y B (02 ‘ : L . s « :

. v‘\'

o ;Chleu kim dong ho VO'l van toc goc c02 =

: -vTrong he quy chleu o' c6. rO' = rl, thl toa do cla hat la r'= T ‘”0' = r2 Nhu
0,

o ‘,_vay trong hé quy chleu O quay quanh O tren ducmg tron ban kmh ————R, :

oy
’ v6i van toc goc ®; theo chleu k1m dong ho thi hat chuyén dong tron déu véi
-van toc goc ®, theo chleu kim dong ho va VOl quy dao cua hat la du’omg tron

| , ban kmh ————R Tuong tu hé quy chiéu O" quay quanh 0} tren du‘o‘ng tron g

o
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ban kmh —% R w v6i van téc géc w, théo chi‘éuvkimdfing hfS ‘thif-,hat e

0] — 0
chuyen dong tron deu véi van toc géc theo chleu klm dong ho va VO‘I quy
dao cla hat la du’cmg tron ban kll‘lh _____co 1 R'.% AT A P A
- ©) Ta c0‘~: , o : ;
. R2 <= x2 + yz' = ‘—_R‘————(co,2 + co2 2(010)2008(((0, coz )t) < (—0)’—0—)2)—
: (0 =,) . (o = @)

i

Vay quy dao cua hat 1a duo‘ng cong hmh canh hoa nam 6 gura ha1 du’o‘ng tron .

tam O ban kinh R va EO—'—ir—g)—z-R
' 0Ty

1. Goibé réng clia khe d4u tién la b, bé rong ci'ia khe thit n‘sé‘_l\é bn= { —
Do d6 ta ¢6'li do dao dong sdng clia séng 4nh sdng qua cdch tirla:
: ‘3N+‘] (n- ])d+ by .. ‘i[ﬁ)t 27[XSin9v) ] \‘
E= - Zege A Jdx !
I =d—= o
. n=l (" ) 2 | |
- , (nb sme) :.(nbnsine) .
‘ ‘eoei@t 3N+ _(2n(n )l\)dsme)e h ) e i —-——}\ )
=—— > e _ L -
27(181']"1,9 Zl o i 2 -
: eo la blen do dao dong sang cho mot do‘n v1 do rong cua khe
‘ 3N+l . - (Znndqlne) n(ﬂ:b Sme)
.:>E—ee"°t bee ¢ 2 N A
Z “ ~ bymsin® o e o
Sin[n_bSI—n—Q) 3N+1 '. - 21r(n Ddsin® = .- S RN L B
~e A .
0" brsin® an I B
Co ;21t(3N+l)dsin6' o . o
E ' b l k3NHe » ot
= ‘T Co 1 _andsinG ‘
l——e - X i
k
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-~ Do dé, ta c6 su phu thudc cla cuong do sdng vao goc nhiéu‘xa 0:
- 1 2 2n(3N.+ 1)dsin®

14+ ———- c
s 6N+2 3N+1
I=E'E=[,—k " k7 :
. l 2 - 27ndsinb
l+———cos——
| k2 k- A
Khi N> 1 '

: 2 2ndsin®
I+— ——cos————
- k> k A

2. Dong gop cha cdc khe thit 3,6,9,..., 3N :

' bs, . 27nxsin®’
(3n- I)d* 3 i| ot
E z j b2 ege ( A de,

3Id~
(n) 2

: L ) . nt;3nsin9 V .[ mbs,sin@) .
it 3N+l _;2r@3n-Ddsing 1= S e
eoe Z e Y - e —e
" 27sin® el s _ 20

x . 7’ . .

, N (2deéinéj sin'(:nb‘z"smeJ
E'=eeY bye AL A : ‘
A Z 3n. _ by, msind
, ' . n=l ..

. L . .
. (mbssin : -
Co .sm(__3__9_j CaNel . .2m(3n-Ddsing
e ‘ iot by ! —

S e A
A~ e - T . A% \ %4 .
w0 » b;7sin® : st K31 o

;vi2n(3N')dsin9 -

—Grdsind ©

Do do ta co phuo’ng trmh dao dong sang trén man : o -
S _27(3N+D)dsing - ' '2n(3N)dsine
1— I A 1 A
E"=E —FE = ben|— .k3N+"e o k3Ne L
BEETE =be T ~Gndsing
l-—e 2 K -—e
ko : ok

15A-DTHSGVATLY.. ‘ o o : 205



_izn(3N+|)dsi}.e _ 2r(3N)dsin |
. " . _ k3N+| C k3N .
= Cutng do sang mm = IO: _ ZEdSinG - o 6ndsm6 R
' ' l-—e 7\. S kz_I(_e A
Suvra khi N1 : I~ LI 1"\. 1 P
uy ra,‘ 1 ,>> . ~ 10 _i2ndsin9 - 1" __i61tds,in9'
- el
, -k o k
"Trong 13 gidi nay ta da sir dung mot gin ding : R .
. (mb,_sin®) . (7bsin®’ : o
sin sin| —— : nbsm 9 o
b nsi}:q 5~ bnsii;e < =1, diéu nay Chl chinh x4c khi <1 -
n
A A
1. Tacé
| ', . x .y
x = dt o vax' vdx
. | dt +T —_
| B T
4dy=dy | = oy
dt" &2)(_ e de' =ﬂ - dy —E-t'.
____9____ — 1¢7 Yy - ’ ; ‘dxc
di= . —yo(dt Y ) dt O(dt' . Vj;_ ) | Xd_t_
\ \/1 - ¢ Yo 1"'—'2—'
L ct S c
ul+v 4
x 1 N
1+ Vuz"
c
= o ' '1 V2
1 ' ' u {175
u, = uY - = ’ C2
y 1 vu'" \
Yol 1+—2 j 4 —=
L 0( C2 C2
206  15B-DTHSG VAT LY...



vu', 2 woov V2 u§ ‘ u? v2 |
’ 9 1+ > “'}‘,'—+/_ — 1—_—2——2 1**——5-” 1——2—
PR I ¢ Jg \NC € c’)c c c /-
2 : . : 2 2
C - ‘ , ! : va!, )
- 3 .(H_,vuzx) _ (1+vu2).‘)
‘ o I _ _ c

Goi kh6i lugng nghi ciia hat 13 my, ta 6

myu, vV mgyC
Vi w2 )
myl 1 +—%Ju, 1-— 1-—-
__Mou, _ c - c ¢ ( E'
Px = 2 2 2 2 L
u \" u' \'% Px 2
1-— 1-—1-— l-— p c
c c c o2
' 1——
_ mgu,  mguy : : _ ». 2
pr - L . ‘
) ) ‘u2 ._u12 ) . : = o
T oz o TR
e vee : | g B+
, ' myc myu’ E
- 0 = +V Q " : : v
o, W us u' 2
: m002 I+ "] '\/1.————, A== L ¢
mec 2 2
E: 0 = ‘C = C, c
iR ;u2' e V2 1. u12 - V2
l-— 1=y l-— 1-—
| ct ¥ etV c |
u -
. . T cosO-—
2. Tac:cosh ==Lt =o——C
‘ ' € 1-—%- +1-—cos
. ¢ . ¢ -

1
2 .
- £(0) = L ?i_nellde'l _ 1 ]dccos®)| -
4msin0|d6| ~ 4n|d(cosd)|
§ V‘2 ) - L

= f(0) = ———-F
| () 4n :

) Ta phai o6 : dP'(8') = sin6/do’ = dP() = (6)2rtsin0d0
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b) Theo dinh luat béo toan nang lugng ta c6 :

,_Mc® | | 1 Yeosh. . o
RO 7. Wit
P, = pcosd = Zcosh = Me 056 \/1 _y \‘/] _y .

c 2 2 2
_ c c
|de = ——MLsmedG
» ' vz’ .
2,/1 -
= N ¢
2
Xcose = 282 1- -\—I—z- -1
(A Mc*“ c
| v2 S
Tacé: dP(0) = l : € 52nsinBd6 = dP(e) = g(e)de
- 4n v S
1 ——cos0
P
1 V2 | _. (] V2J3/2 {
- T2
= g(e) = & 2nsm9\(—jg‘_ l - < 7
T v de] 4Mvc . >
1——cos8 1--& -
¢ E Mczb c?

Gia st ring, khi ché d() can bang duoc thiét 1ap, dién thh cua qua cdu ben trong la
—Q, khi d6 hi¢u dién thé giita vo ciu va qua cdu la: :
I.J=Vl. -V, = Q 1 —Q ] _Q ] Q 1 Q

=— - + = =1]R
ho 47'[80 1’2 47t80r| l‘l 47[80 2I'| 47'[80 l‘| 87580[.[

Xét mot hat o thodt ra khoi qua cau véi van t6c ban dau hO‘p v6i phuong bén kmh
mot géc 6. Khi d6 van téc ban ddu clia hat : ‘

Vo = 2—Ecos()

ﬁ
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Vi lyc tic dung 1én cic hat a c6 phuong Xuyén tim nén Vg = const = kh1 cham

vo cdu :
nv, / E
Vo = L7900 = | = sing
Theo dinh luat bao toan nang lugng ta c6 :

) 2 ‘ . .
- 5 E[l_sme)_ ¢Q
v2o2E=-qU) o _ 4 /) 4meon)

r um (0]

‘m
- Déhatdénduge votacancé: vi 20
.2 ' .2 . :
_,(_Sin°0 Q. _q_sin 0 2eIR,2.O — sin20 < 4(1 _ 2eIR)V .
4 4neynE 4 E , -
S6 lugng éét; hat a. dén dugc v cdu trong mot don vi thdi gian :
‘ ' NA In21-cosy
T 2

W

véi 0 1a'gid tri cuc dai clia 9 _trong khoang tir 0"dén g con thod man (1). Khi hé

dat dén'trang thdi 6n dinh Q =const nén :

E=I—qN 2eN =2 NAI“Z———1 COOmax < eyn, 12
| T 2 AT

R
L. KhiR=R;: 2eIR'——R2 NAEzMs 10‘6'<<'1_
L E TE T .
:>(1)dl’mgvé‘i moi e-szzeo:,lz‘. 4’
n21- cosy _ m2

:>I— N 2 nN , N——~474A
q AT AT

21— coseo l‘n 2 -

2. DéI:—tan <—vaI N-= 2 N =—enN,, —
S I ) d AT 2, 2 AT

;?"coseb = \/1—sm290 —%

“2el’R) _4-(1- eIR) 1.3 __elR 13

AL U B 44 B 16
rR-D2E_ 13_’ET—~1,05.10“.Q=‘105‘GQ_ e

16 el 16 e nNAan
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0) Dé thi chon ddi tuyén Olympic ndm 2015, ngéy thi thur hai

10.1.
1. Tacé: dm p4nr2dr = ponr vdt =v= 4p dr
" Po dt ’
Métlkhéc': mdll: mgv— viiﬂ: dv =g-v _dLn_
dt dt e = ‘mdt

4 4p d’r _ 4pdrpdmidr _ 12p l(g)»

=g-——
P() dt? ‘po dt- 4nr’ Po T dt
= dt _
~ 3
:»9—£+3—1-(£1£)- —fl—B‘,)—g;O
dt? dt/ 4p
: : o 1py
2. Theo gié thiét: y(y 1)A["0J gBty_2+3y2A(BQ—) P2 - ~Pog g
p) \p 4P |
y-2=0 y=2
a=p=1 a=p=1

| | «

= (4\(2 - y)A(p.—O) gﬁt""2 - %—pg-g =0= |
p : . :

@y -pA=2  |A=

: o o
3. Tacé:v= 412 = 4_9._YA(EQJ gPtr ! = ,lgt

- log

a - ) , o L ’ ‘ c d
= Gia t6c clia giot nuéc mua khi né chuyén dong trong ddm may : a = ?d% =
4, Ta«cc’) th= la-t2 = Lgtz = 4£r»i:-;>, = _QL()_h,'
. 2 - 14 Po 4p |

Do d6 giot nuéc mua néi trén dugc hinh thanh tit mot hinh nén hoi nuée cé.
| g6c mé &-dinh 14 : 2arctanp—°-
4p

) N . ’ 3 “ . o
1, hl(g) h 3 341tp -
bAW——mv -mg— = —m| 2= =— h:—————- —h| gh
2 84727 M8 28g 28p34pg»

= AW = —imgh __ R £oop*
28 448 p?
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102

L.

. Tix d6 ta c6 4p sudt hoi nuéc & nhiét do T; : p; = pye

‘Muén xay ra su s6i th1 4p sudt hoi bao hoa pha1 bang ap sudt & mat thoang clha
nudc. Trong khi d6 khi & trong nip bén cdu noi tiép xtdc mat thoang cla mrofc
12 hén hop ctia hcn nudc bao hoa va khong khi, vi thé dp suét noi day 1a :

P =Poh + Pk > Poh
= Nudc trong binh s& khong thé s6i.

Cho moét dong co Cdc-no hoat dong giita hai duo’ng dang nhlet c6 nhlet do T
va T + dT, khi d6 hiéu sudt ctia déngco 1a :
L_ T+dT T - L T dp L L
1dT _V, RT dT R R dp TdT _rp. R dp
T s 2T = ,[ 2
Tdp pL plp T uL p LT PouL P

a) Theo gia thiét :

: uL[___[_J .
Tt dé ta cé ; p=pge \To T (*)

pL I,L ‘

‘Do d6, dp sudt riéng phdn ciia khong khi bén trong nép bén cdu &' nhiét do T, 1a :

| ( gy L_LD |
T, T
Pkkl Po 1‘ € o

- Vi thé 4p sult trén.mat thoang chat’ long kh1 nap ban cu dugc lam mat

| To| Eoucy i | I |
: p"'—(po P1)+Po— 1+? l—e ‘ TO T] p'O K

1

: ‘Ket h0p voi (*) ta ¢ nhiét do 801 clia nudc trong binh duoc x4c dinh bang hé thlrc

[ . ( ML _L_LD " L_lj
(e Bl e M o e X

A

o o HL(___I) -
1-T R, 1+T°1 e X\To TiJ) -
T L T ) : : -

L

| e
l—ggln[i-+3) 1-e R\ T/, -
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Do d6, nuéc trong binh s& s6i § T~ 381 K hay t~ 108°C. *
b) Khoi lugng khi dap len mot don vi dién tich trong mot don vi thdsi gian :

m—nrz——N——u p T
N, PU\2RT

Do d6 khéi lugng hoi nuéc cuc dai thodt ra khoi chat long trong mot don vi

thoi gian (m;) va khéi luo‘ng hoi nuoc dl tue hO‘l trong bén cau ve chat long (m2) o

1an luot 1a :

pr TH 1+T(J por’ nu( RTO'I 1+TO 5965kg/s -
\lzRT T, 2RT0L uL T, ), |

o 2 | T e
m, = par ~ 3,020 kg/s
2 =Po 2RT, g/ |

Tir do6, ta thdy dé duy tri trang thdi s6i lien tuc trbng_ mét don vi thoi 7g-ifcii1, ta
cin 1am lugng nudc téng cong quay lai binh (m,) tang nhiét d6 ti Ty lén T, -
chuyén hod mot khéi lugng m; nuéc thanh hoi va chi nhan dirgc mot nang.

'lugng m,L do hoi nuéc ngung tu trén bé mat chat 1ong tao ra. Do d6 nhlét

luong cuc da1 cép cho binh trong mot don vi thoi gian 13 :
. Qmax = (m; —my)L + m;c(T — Ty) ~ 6,86 MW
Chii ¥ : . S S
- Kh()ﬁg'cé gi can tr§ mot phan nudc soi quay trd lai bé mat chat 1ong nén .-

kh6i lugng nuéc hod thanh hoi trong mot don vi thoi gian c6 gid tri cuc

dai 12 m; con mot khi hoi nuéc dd va cham v6i mat nudc thi hién nhienné

bi hap thu nén chic chin khéi lugng hoi nuéc cé nhiet'do Ty va cham v6i
- bé mat chat 1ong va bi hap thu trong mot don vi thdi gian la my,, vi thé ta

chi tinh dugc nhiét luong cuc dai cén truyén cho nudc trong mot don vi
thoi gian. : : : '

= Khi dat dén trang thdi 6n dinh, noi nang tdng cong clia vat chat trong binh

212

khong ddi theo thdi gian nén nhiét luong ma né nhan vao bang nhiét lu’ong _
ma nd nha cho hé thdng lam mat. Vi thé, nhlet luong .cyc dai ma binh

" truyén cho hé th6éng lam mat trong mot giay dé trang thal 301 ctia nu’oc o

trong binh lu6n dugc duy tri mot cach 6n dinh 1a
Qmax Qmax = (ml mz)L +‘m|C(T TO) 6,86 MW



- 2 : 2 v
. Tacé: dB- Ho : adI32 —Ho 2NISZ3/2
2 (a2 +z)/ 2 J(a® +z°)7°
Mo NIIa/tanB, Mo’ a’Nldz - _ o NI
21 a/tanBz 2 l(a +7z )3/2 ‘ 2 1

| Do do :B= (cosBl + cosBz)

O xa ong day ta c6 thé coi ong nhu mot ludng cuc tir c6 momen luo‘ng cuc :
Pm = NIna® = nNIa

. Talaico: ‘ :
AL _d o L pgp ld( uop ) | (uop ]
dt - d[( (P) ? , qasre 471;1'2 2 dtk - a 4xr
Vi luc tir vuong goc véi van técnén tair =r,;, = mrnz,"; Y _0=EdPm _,
‘ ’ ‘ . . ‘min 471:rmin
Do d6 dé hat khong cham vao 6ng day ta ¢6 :
, | ‘ ) ‘
2 _ MoPm o .2 . MomgNIla 2 . BoaNI HoqNI
MThin =———2a" & ———2a" OV ———hay v, =——
M Anmy Ammv ' 4m Y Vmax T
Diro’ng di clia tia sdng Qua qua ciu 6 SR
dang nhu hinh 10 1G. Az
. : \|.
- Goi cong sudt clia tia torl 1a JP khi dé ' \
cong sudt clia céc tia lo 1a: )

- (#=RP
,'4=ﬂ%,
| <0/3’=RT20/)

" Tia 16 thit nhat lech so v6i tia t6i mot
géc n — 20 -theo chiéu ngugc véi
chiéu k1m dong ho, tia 16 thit hai lech -

s0 V6i tia t6i mot géc & = (20 - 2¢) °

‘ theo chiéu kim dong hé. Tia thitk>3 - Hink' 10.1G
lech $0. V6i- tia thit k — 1 mot goéc ' ‘
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- Y =7 = 20 theo chleu kim d6ng hé. Do d6 xung lu’o‘ng ma qua ciu da nhan

trong mot don vi thcn gian :
F,=F=— Fy= 0
¢’
: Xung luong ma qua cau da nhucmg cho cac t1a 16 trong mét dcm vi thoﬂ glan

= ——(@cos(n 29) + (fcosS + ?’cos(S +V)+ ..+ P 2 cos(6 + ny) +.. ))
= 1( %m(n 20) — (%sind + fsm(S + y) Yoo+ D +2sm(?S + ny) +.. ))
c

=’—(~RCOSZO+T2(COSS+RCOS(8+y)+ +R"cos(6+ny)+ ))——(—Roos26+TaA)

=
‘=—(—Rsm29 Tz(sm8+Rsm(8+y)+ +R“sm(6+ny)+ ))=—(Rsm29 TZB) ‘
: _.8 . :
V1R< Inén: et +Re_‘-('8'+'y)+ +R“ ln(ESJ"“()+ g ST -
: " 1-Re™™
(cosS—lsmS)(l Rcosy—lemy) _iB

| 1—2Rcosy+R2 o R
cosd ~ R(cosBeosy + sindsiny) _ cos(20 - 2(p)+R00329 R

A= 2 2
- _1-2Rcosy +R ~ 1+R“+ 2R0052(p ‘
B sind — R(sindcosy —sindcosy)  sin(20 — 2¢) + Rsin20
1-2Rcosy + R? 1+R?+2Rcos2¢

Tix do ta c6 luc tc dong téng cong 1én qua céu :
T2 cos(20 — 2(p) + Rcos29
1+ R? + 2Rcoqu>

’ Y
F,=F_ —-F = ﬁ[RSl 126 — T2 c0s(20 — 20) + Rsm29)
c

. F,=F,-F, = —f—(l + Rcos‘29

yvoomey 1+ R? + 2Rcos2¢
2. a)Goi a=—;, taco ¥ ,
T : o
+00 P _[2_"2] Coafle ST
I W2dr _[ ‘“dr ———fe“rdr] _diz ,
( >:_°0_ _ da_oo_ ~da _ﬂizﬂvy_
. , St n 20 4
: T P {—] o’ g j e_“r ar . \/: N
—e ‘ ‘ o . .
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Dodb: o= \/ % -
L 1 _wy

' w
: b Ta thdy : tanf, = li Jim =L [— 4+ — =
) Y+ 1t xglzolo2|2| x—o0 2 4| 72 'Z% 2z,

Theo hé"th(rc bat dinh Hai-xen‘-béc talaico:

o
Ap.Ar ~h = (ptaneo)woz Ltan60-~ h = 60 ~ tamE)0 ~—
A W
3. Do tinh d6i xiing ta ¢6 F = F,, theo ket qua y 1 va gid thiet ta c6 -
| do 72€08(20-20) + RcosZOj

dF, = —| 1+ Rcos26 - 5
- C _ 1+R* +2Rcos2¢

=gcos Od@ cos 9 2 2nrdr

c 3 nwo

4

"Talaicé:r= asme

@) | ‘ " 2m/2 |
16 /’a (1 —sin 9)s1n9dsm9 = F F 16'}2 1- sm26)51n9 dsin® -

ewp . "Coo

=dE, =

Z "

1. Xet mot dong photon hep dap len dlen thh dSr .
B tu’phu’o‘ng (6, @) nhu hinh 10.2G. - T
Vi céc photon chuyen dong deu theo cac. _
1 huéng ma khong c6 phuong uu tién, nén s6 .
~ photon  chita trong hinh tru. nay co huong . 1>
chuyen dong vé phiadS1a: ' B
dE(0; ) dEsme de(p = ucdSco esmGd@dq) -
4 41 T Hmh 10.2G
FVi céc tia sdng roi tdi dS s& phan Xa d01 xung qua Oz nen dsS sé nhan duoc tu
huéng (9 ©) cho.mét xung theo chleu am cua truc Oz

 dE(0,0) = 29509 o0 - Y seos? Gsmeded(p
- E 4w 2

<y

-~
-
-~ .
-~
. -~ :
~dJd
~
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a) Do d6 lyc téng hop téc dung lén dS 12 :
/2 I '
dF dFz = ————dS j cos esmede j d(p = —uds,

dau "-" the hién dF huéng theo chiéu 4m clia  truc Oz

E : ‘b)'facé: u=~Tdu(f)=_[

l
Vi dS la bat ki nén 4p sudt tac dung 1én thanh bmh s€ la p = l—‘;—PSiI = §
b) Ta lai c6 : dE(8,0) = dE s'"eded"’ _ uodS cosGsinedOd(p
4n 4n
Do d6, lugng nang luong bi mit di tren mot don vi dién tich :
/2
“Cds j cos0sin0do j do
uc
€= ; =T
dS _ 4

a) Theo dinh luat Pan-ton va y 1, ta c6 : | T

oo. o 1 _1°° : _l o
- { dp(f) = !dgu(f) = ggdu(f) = 3u

hf dh_f
T 8nhfldf 87tk4T4 kT) \kT) _8nk*T*n*

hf . = 3 “hf T N3
L (hey = . (he)’ 15
0 0C3(ekT_l) . 0 ekT_l' . |
5, 4 5, 4
= 8nk3T —cT4,v01c= Sn‘k
. 15(he) 15(hc)
Chua y Y P _

! , . ope3 a5 4 e
Cong thic Plang chinh x4c 1a du(f) = _ 2" nén u = M—T"‘ =oT*
: | - LAY 15h%* -

c2ekT 1 o ,
¢)Tacé:8Q =dU + pdV = od(T*V) + %cT“dV = 40T3VdT§cT4dV
= dS = 53 40(3T2VdT + 13 dV) d(T3V) S-Sy = 43°T3V

Dod6: f(V,T) = —3—T V
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Trong qud trinh doan nhiét : dS'= _Tg =0 = d(.T3V) =0 |

= Phuong trinh doan nhiét ctia khi photon : T3V = const.

Cho mach dxen nhu hinh 20.3G.

“Tai t =0, déng khod K vao 1, ldc ddu tu chua _R_ C | _
“tich dién, hi¢u dién th& gifta hai cyc cha dén , |
LED nhd hon Uy, dén khong sng, do dé o _D|D-M 5
cudng do dong dién trong mach 1a i va dién B : *
tich q cta tu dién lién he VO’l nhau boi hé thc : A g, i K i
I |
q _ :
: R1+E+r1 =g -Hinh 10.3G

_' ‘ ‘ dq 4 dq» 3 dt | A'|q~-—Cs|' . Ce—q St

Trong do :’i=——:>j . =—_[ = Int—" =In- =
dt Ch Cs (R +1)C Ce Ce (R+r1)C

i beén LED s€ sang khi q = CUo.. sau do hiéu dlen thé glu’a hai cuc cia D khong d01
. Thoi dlem

nén tu sé khong tich thém dién va LED sdng 6n d;nh Gdong i= R

ol ' +r
D bat d4u séng, T thoa man ‘ '
Ce - CUO A

l S =
G T ReC

—CR+1)
In— '
Son , : ,
1. Tu he thic trén ta thﬁy, neu s dung cac dlen trer R khac nhau ta co cac thoi B
gian t khac nhau va :

»1‘1—1 1 L-Th 1 At

‘RR — i = . L= — B
Cln & : ln—Ri_RJ In AR,.

e-Uy e-U, = .a—UOT'
2. Txen hanh thi nghxem | | :
~ Mic mach dlen theo so do nhu hmh vé trén.

— Tai thoi diémt =0 ta titc thi dong khod K vao 1 dong thol von khoi dong‘
déng ho bam giay. :

- bén khi dén D loe sang ta ngay lap titc ngitng dong ho bam glay
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" Ta cung co the Xt i s0 lleu bang do thi nhu' sau :

~ — Biéu dién SL_I’ phu thuoc cia R vao

— Khi d6 C = tana.. : '
" Tuy nhién dé bai khong cho: thlIO’C do do da1 Vi O

— Poc s6 liéu ciia dién tr& R va thoi gian 1, dién két qua vao bang s6 liéu sau :

Lan do 112 3 |, n
R Ri | Ry |Rs | o | Ry
T . ‘[1" ‘ ’C2 . ’13 D eeeee 'Cn

- Chuyen K vé 2, doi cho tu phong het dién réi thay dlen tr&é R dd dung bing
mot dién trd khéc réi lap lai phép do trén, ctt nhu vﬁy ta dién hét béng s6 liéu.

— Vi dé bai khong cho thuée do do dai vi the ta s& x{t 1f s liéu bang phuong
‘phép binh phuong t6i thiéu, theo d6 tong sau cuc tiéu : .

CR, -R;)~—2—1L |+ (R, —R))— 3_;‘ fot|OR, —R)-—2TL
In e I
e=Up) \ - &U) e~V
YRR - ) - | |
S g x
n -

~In
- e=Uy

trén d6 thi sau hinh 104G.

i
- /
viéc xdc dinh tana s& khé khin hon nhiéu so - ’

" v6i viéc tinh cdc tong trén. - } o E Hinh 104G -
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Mucie

. L&inéi dau -
_ Phan mat
‘ DE THI
. Deé thi chon hoc smh gioi quoc gia THPT
Dé thi chon HS giéi Quéc gia nam 2011, ngay thi thir nhat

Beé thi chon HS gioi Qudc gia nam 2012, ngay thi thir nhat

Dé thi chon HS giéi Quéc gia ném 2013, ngay thi thi phat
Dé thi chon HS gi6i Quéc gia nam 2013, ngay thi th( hai
bé thi chon HS gidi Quéc 'gia ndm 2014, ngay thi thir nhat
Bé thi chon HS gidi Qudc gia nam 2014, ngay thi thu hai’

© O N A WN 2D

—_
o

. Bé thi chon HS giéi Quéc g|a nam 2015, ngay thi thir hai

[ —
N -

. Dé thi chon HS gioi Quc‘i,c gia nam 201‘6, ngay thi th hai
. D& thi chon dgi tuyén Olympic Vat I

Dé thi chon doi tuyén Olympic nam 2011, ngay thi thi nhat
Bé thi chon doi tuyén Olympic nam 2011, hgay thi thtr hai

Dé thi chon doi tuyén Olympic n&m 2012, ngay thi thir hai
B thi chon ddi tuyén Olympic nam 2013, ngay thi thu nhat
Dé thi chon dgi tuyén Olympic ndm 2013, ngay thi tha hai .
Dé thi chon ddi tuyén Olympic nam 2014, ngay thi th(: nhat
D8 thi chon doi tuyén Olympic nam 2014, ngay thi thi hai
Pé thi chon d0| tuyén Olympic nam 2015, ngay thi th ihat
10. E)e thi chon don tuyen OIymplc nam 2015 ngay thi thir hai

50-,‘530.\1@91‘#@!\1900

Dé thi chon HS gioi Quéc gia nam 2011, ngay thi thir hai

Dé thi chon HS gidi Quac gia ndm 2012, ngay thi thi hai

. Dé thi chon HS gidi Quéc gia.nam 2015, ngay thi thu nhat

. Dé thi chon hoc HS quéc gia ndm 2016, ngay thi thu nha_t »

D& thi chon doi tuyén Olymplc nam 2012, ngay thithirnhat . ‘

- Phan hai

"HUONGDAN GIAI .
T 85
5 s 85
YA 91
10 o 97
13 ot 104
16 oot 110
19 s 118
3 I 124
25 e . 133
L R 142
< 148
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