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TINH TUGNG PO CUA CHUYEN
PONG QUA CAC BAITOAN
Neguyén Khanh Hai (THPT Quéc hoc Hué)

Theo dinh nghia (Vat Iy 10 - Nang cao - NXB Giao
duc - 2006): Chuyén déng cd 1a sut ddi chd cha vat
theo thdi gian. Chuyén déng c6 tinh tuong d6i.
Tinh tuwong ddi ctia chuyén déng dudc thé hién §
+ Trang thai chuyén dong.
+ Quy dao chuyén dong.
+ Do doi cua vat,
+ Van toc.
Cong thic cong van t6c: Goi van t6c cua vat 1 d6i
vOi vat 2 14 v, , van t6c caa vat 2 d6i véi vat 3 1a:
vo, , thi van téc cda vat 1 d6i voi vat 3 la:

Vi3 =Yz + V3.
V& cong thirc cdng van téc, nén tranh sit dung cach
goi tén vén téc tuyét d6i, van t6c tuong d6i, van
toc kéo theo vi ly do sau: Trong thi du ngudi di
doc bé dang tréi trén séng, néu goi ¥, 1a vén toc
cla nguoi (I} d6i v6i bd (3), 1a van téc tuyét d6i thi
s& rat kho tra 101 cdu héi: “Van tc cia ba (3) d6i
vii ngudi (1) goi la véan téc gi?”. Tuong tu vdi cac
van tdc khac. -
+ Gia tdc.
Cong thiae cong gia téc: Goi gia téc cua vat 1 d6i
voi vat 2 14 4@, , gia t6c cua vat 2 d6i voi vat 3 1a
d,; thi gia t6c cia vat 1 d6i véi vat 3 1a
a3 =dp +ay;.
Viéc chon hé qui chiéu phu hgp 14 diéu quyét dinh
trong qua trinh giai cac bai toan déng hoc, dong
luc hoc.
Trong bai chi gi6i han xét d6i v&i cac vat chuyén
déng tinh tién vdi nhau. Sau day 1a cac bai tap thi
du:

Bai 1: Mot ca nd 0 A céach
tau thay ¢ B trén bién mot
khoang AB=d =13km .
Tau dang chuyén dong
vOi van téc v, =40km/h, theo hudng tao véi AB
goc o= 60" (Hinh vé). Hoi

CL

B

- a. V6i van tdc v, = 60km/ h, ca n6 phai chay huéng
nao dé gdp tau? Thdi gian dé gdp tau bﬁng bao
nhiéu?
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b. Ca né phai chay véi van téc bdng bao nhiéu va
theo hudng nao thi lau gdp tdu nhat? Tinh thoi
gian khi do.

Giai: a. Van téc cda ca ¥,
nd v, tao vdi AB goc . é; :Ei \
Van téc cta ca ndé 461 a
voi tau la:

""11 =V, _"’1 Hlnh 1

Dé ca n6 gip tau v,, phai cé huéng doc AB (Hinh
1).

y v, . ¥,
Ta cé: - 1
sin o slnﬁ @)
: 3 :
ﬂﬁlnﬁ*v—lsmﬂf“£ :ﬁ:arcsmgzﬁﬂ

Vs

Matkhac:: vy, =y +v,2 + 2y, cos(@+f)  (2)

TR ()2 = vy = vcosa+vE —v7 sin @
Thai gian dé ca no gip tau la:
d d

g — =

=(,19(k) = 1 l{min)

Y21 ycosa+ \/ruz —vi sm2 o

b. Dé thai gian: ¢, = v,, dat min
= vy = v sina@=203km/ h 3)

Thay (3)vao (1) dugc: sinf'=1= f'= g |

Véy ca nd phdi chay vdi van tdc vy = 20~/3km / h

theo hudng vudng géc vai 4B thi 1au gdp tau nhat.
Khi do:

=WV COS Ly =

V2 1min = 0,38(k) = 23(min)

21 min

Bai 2: Hai 6 t6 chuyén dong
déu trén hai dudng théng giao
nhau tal O va tao thanh goc «
. Van téc cic 6 t6 lan luot 1a

Ban dédu, hai 6 t6 cach
ngd tu O cdc khoang d;d,va
chuyén déng vé O. Khoang
cach ngin nhat gitta chiing 1a
bao nhiéu?

Giai: Trong hé quy chiéu gin
vai 6 to I, van toc 6 to 1 1a:
Vi =w —v, (Hinh 2)

Nghia 1a trong hé quy chigu Hinh2

nay xe I t:huyén d‘:ﬁng theo hudng AC (huéng caa
V) . Khoang cach ngan nhat gitta hai xe la:

S . =BHv6i BH L AC .

Smin = BC.sin § =|0OB — OC|.sin #
=|d, —OC|.sin 8 (1)
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Vi: MN || OC
ocC A4
nén: L = 0C =204 :P—Z.dl (2)
¥3 i L ¥
Trong A4AMN :
A AV — 0 B iLEE.iﬂ o=—-Lsina
sinff sine AN Vy
V, sin &

=

3

Jvlz -E-vzz —21—'12 cos &

> X : [wdy = vyd, |sin &
T (1);(2) va (3) co: Syin = \/ — 2
Vi 1" =20, cos e

Bai 3: Mot hat mua roi tu trén cao khi lang g16. Gia
2

t6c ctia nd bién ddi theo quy ludt: a=g _IFE vai

v la van t6c cua hat mua.

a. Hat mua sé chuyén déng nhu thé nao?

b. Khi ddp vao kinh chin cta bén cua 6 t& dang
chuyén dong thﬁng déu theo phuong ngang thi vét
ctia hat mua tao géc 30° v&i phuong thing ding.
Tinh vén t6c cla 6 t67 LAY g =10m /s>,

Gidi: a. Khi v=0= g=g>0hat mua bat diu roi
nhanh dén.

Mit khac khi v ting thi a giam, v6i vnho thi a >0
hat mua vin chuyén déng nhanh
dan.

a=0=v=40m/s: hat mua 5é
chuyén déng thing déu xudng dudi. -
b. Goi van téc cua 6 t6 1a #, van t6c 4
ciia hat mua ddi véi 6 t6 1a w=v -1 Hinh 3
(Hinh 3); wtao vdi phuong thé?ng ding goc

B

e utanEJ::-‘-ID_T: 22.7(m/ s)

Bai 4: Mot may bay bay theo phuong ngang trong
mua vdi vén toc v. Cac hat mua rdi theo phuong
th‘aﬂ*ag ding v6i van téc u . Ndp cabin ciia may bay
c6 dang ban cau, ban kinh R. S6 hat -
mua roi xudng vom phia trudc cua i
cabin 1én hon bao nhiéu ldn ¢ vom
phia sau? < ¥
Giai: Van t5c roi cha cac hat mwa d6i v

vO1l may bay la: w=u-v (Hinh 4).
D61 vdi may bay, cdc hat mua
roi theo phuong tao goc § véi
phuong thé?ng

=

dang:

, 8X] .
tanﬁ:i. Hinh 5 1la mat cat “a 0
u Hinh 5

A

thﬁng ding cua cabin doc hudéng may bay.
S& hat mua roi xudng phan vom cabin, ty 1& vdi do
dai cia hinh chiéu ctia phan vom lén mit phing
vubdng goc voi phuong roi ctia cac hat mua.
S@ hat mua roi lén phan vom trude (xét trong tiét
dién rdt nhé doc hudng bay) la:

N, = n.BI = n.Al.cos(c— ) = nR~2 cos(e— f5)

65 déay, nn la s6 hat mua trén moét don vi dién tich

doc theo phuong wvuéng gbéc v6i w, con

o= AIN=45°.56 hat mwa roi 1én phan vom sau la:
N, =nIK=nMH=n(R-0OM)=nR(l-sin ff).

Ty s6 cac hat mua roi lén hai phan vém trudc va

sau la:

o nR2 cos(ar— ) . V2 (cos czcos f+sin asin f)

N, nR(1—sin f) 1-sin g
Voi:  a=45%cos B = —mm—:5in f= ——me.
x,l'vz-i-uz 1,.|'v2+u3
Ta co: hi Al

Ny _Ju2+u2—v.

Bai 5. Mét vién phédn chuyén déng véi van téc ¥
trugt vao mét bang phang nim ngang dang
chuyén déng v&i van téc iy vubng goc véi v, . Hoi
dang ctia vét phan trén bang? Trén bang vién phan
chuyén déng nhu thé nao? Dang qui dao cta vién
phan d6i v8i ngudi quan sat ngodi bang?

Gidi. Khi vira trugt vao bang, ——
van toc cua vién phan d6i véi = -4,
bang la: W, =¥, —iiy; cic vecto T 1
duoc bi€u dién trén Hinh 6, 0ol
tao bai W, va ¥, 1a «, voi:

tan gz =2
Yo .
Luc ma sat trudt tic dung 1én vién phidn ndm
ngang, ngudc hudng Mat khac:
F,. . = umg=const, do &6 d6i v&i bang, vién phin
chuyén dong thazmg, cham dan déu theo hudng W,
vi gia t6c a = ug; 1 1a hé s6 ma sét gitra vién phan
va bang. Vét phdn trén bang la doan thﬁ_ng trung
v8i Wy, chiéu dai vét phén la:

3 2
Wﬂ 2 1-’.:} +HD

voi W,

2

5 =dh=
2ng  2ug
D61 vdi ngudi quan sat ¢ ngoai bang, chuyén dong
cia vién phidn trong mit g D e

phing nim ngang tuong t
chuyén dong cha vat ném
xién, trong do trong luc dugc

A :
Hinh 7 \F~
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thay bang luc ma sat trugt. Do do, quy dao cla
vién phédn 14 phan barabol ACD c6 truc déi xung
song song vdi w, va nua dudng thang DE tuong

tng vdi khi phan ding yén trén bang (Hinh 7).

Bai 6. Cho cd hé nhu Hinh 8 Tim gia t6c cua thanh
c6 khéi lugng m, va ném khéi lugng m, trong hé
khi bé qua moi ma sat. ~
_ Hinh 9

'- K J'*’ A
A m g

e | |

S|

N el .1 =
3 ‘ilﬁllr

Gidi. Cac luc anh hudng dén chuyén dong cta cac
vat nhu trén Hinh 9
Phuong trinh chuyén dong cta thanh la:

an.

myg — N cosa = myq; (1)
clia ném: N'sina = m,a, (2)
vi: N'=N ! {8y
Gia t6c cua thanh d6i v8i ném la:
dy, = ay —a, (Hinh 10).

Tt Hinh 10ta co: ~ Hinh 10
g =a,tana (4)
&t (1);(2);(3) va (4) xac dinh duge gia t6¢ cta thanh
la:

mg sin® &

'::Il: A i ¥
1y Sl EI-I'IHE.S'CGS X

m g Sin cos o

Caanémla: g, =

m, sin® @+ m, cos” & r
Bai 7. Mot vat hinh ném cé khdéi lwgng m, duge dat
trén san nim ngang. Ném c6 chiéu cao 4 ; goc hop
bdi mit phing nghiéng va mit san la o Ngudi ta
dit vat nhé c6 khéi luong m,
lén dinh cta ném nhu FHinh
71. Bo qua moi ma sat giua
cac mit tép xac. Tim thai
glan dé vat tru‘r;:l‘t hét mit
phang nghiéng clia ném va gia t6c ciia ném khi dé.

Giai. Xét trong hé qui chiu quan tinh. Cac luc tac
déng lén vat va ném nhw Hinh 12,

Hinh 12

Ny ==Nyp = li'r‘rm\ :Iﬁli‘ =N

Phuong trinh chuyén d6ng ca ném theo phuong
ngang; '
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Nsmma= mlal (1)
Phtrcmg trinh chuyén dong cua vat dang vecto:
Ny +my8 = mydy = my(ay +a)
V&i d,,la gia tc chuyén dong cia vat so véi ném,
va c6 huéng doc médt ném nghia la tao goc avai
phuong ngang; @, hudng nam ngang (Hinh 13).

Do do: Ny +myg =my(ay +a) (2)

Chiéu (2) lén mat phing nghiéng:

My € SIN O/ = My@y) — My dy COS & (3)
Chiéu (2) lén phwong vuéng goc vOi mat phﬂng
nghiéng:

N—m,gcosa=—m,a; Sin e (4)
T (1); (3) va (4) ta co:
ngsmcrcascx (my +m,)gsina
&y i Ay = T
m1+mism o4 m +m, s o

Thdi gian trugt caa vat trén ném:
2h 2h(m, +m, sin .-:r:}
d,; SIN o (m+m,)g sin”

Bai 8.Mot vat nhé khdi lugng m = 100g dugc dat o
ddu mot xe lan cd khéi lugng M =200g dai
L=30cm. Xe lan c¢6 thé trugt khéng ma sat trén
mit phang nim ngang. Kéo vat v&i mot luc khong
d8i F hudng vé dau kia clha xe (Hinh 14.). Coi
ring khéi lugng xe tdp Hinh 14 Foom,
trung ¢ san xe. Hé s6 ma =

sat gitta vat vdi san xe la _.LJ_LL-—
1 =0,4.Sau bao lau vat s& trugt khoi xe néu:

a. F=0,5N"? b. F=0,8N?
Giai. Theo phuong ngang, cac luc tac dung lén vat
va lén xe nhu trén ffmh 5, F ::|—+F”"
Phuong trinh chuyén dong  [__F,
7 N E ! : :.'
cua vat la:
F_F Hinh 15
F-F =ma=a-=
m
FH‘L‘F

ctia xe la: F.,=Ma=a-=

e
Dé vat trugt lén xe thi: g, >a,va F,, = umg.

m m
Hay: F>F, (1+—)=umg(l+—)=0,6(N)=
ay el M} pmg( M) (V)

a. V&i F =0,5N < F, thi vat khong trugt, nghia la
véat khong rdi khoi xe.

b. Véi F =0,8N > F,, vat trugt trén san xe. Gia toc
ctia vat d6i véi xe la: dy, = 4, —d,. Ta coO:
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F-F F_ FM-F (M+m)
a,=a,—-a, = — —
m M mM
_ FM ~ pmg(M +m)
mM :
Thoi gian dé vat trugt khoi xe Ia:
2mML
Pt cote L ~ 0,55(s)
a5 FM = umg(M + m)

Bai 9. Tirt ba difm A, B, C nim trén n:u.ng maot
dlrcmg thang ding so véi mit dat (B ndm &
khoang giita A va C) ngudi ta phong ba vat nho a,
b, ¢ theo phurong thing dimg di lén.
Néu phong dong théi a va b, khéng phong c; thi a
va b va cham nhau trong khi bay
Néu dong thdi phong a va ¢; khéng phéng b; thi a
va ¢ va cham vao nhau, nhung thdi gian tir khi
phéng tdi khi va cham nho hon trudng hgp trén.
Néu khéng phong a ma phéng déng thdi b va ¢ véi
cac van téc nhu trén thi ching c6 va cham nhau
khéng?
Giai. Vi cac vat dudc phong lén trong
trong trudng, nén hé quy chiéu chuyén
dong voi gia toc g (gia téc roi tw do) cac -
vat chuyén déng thﬁng déu. Khi khéng -
phong c thi a va b gdp nhau, nén van tdc
cua a d6i véi b 1a v, huéng doc AB. Thai
gian gép nhau la: = f—B
ab

Khi khéng phong b thi a va ¢ gip nhau, nén van
téc cua a déi vdi c lav,, huéng doc AC. Thdi gian

AC

uﬂ C

fo-

be

Hinh 16

gdp nhau la: t, =

Theo gia thiét: #, <4 ma 4B < AC,nén v, >v,,
Vi A, B, C ndm trén mét dudng thiang nén v,
v, cung hudng.

Trong hé quy chi€u trén, van téc cla vat b d6i voi
vat c la;

' Vi

~ Vab
(Xem Hinh 16),

Ta thdy v,, cung huéng véi v,
; nghia la v, huéng tir B dén C.
Do d6 cac vatb va ¢ sé gap nhau
trong khi bay.

Bai 10. Mgt nguoi d&i lén doc
mat nghiéng goc o voi phuong
ngang, voi van t6c ¥, . Ngudi dé
kéo theo mdt xe truct khai
lugng m, b?ﬁng sdh day dai Hinh 17 »

e

6

e e e e e e e et e e e

Ay

i

Va -

khéng dan c6 chiéu dai /. Xe trugt trén mat nim
ngang nhan. Tim luc cing day tai thoi diém day
vita tao goc @ vOi mdt ndm ngang?
Gidi. Goi van t6c xe trugt tai thdi diém day vita tao
goc a vdi phuong ngang 1a ;. Do day khéng dan
nén:

Y COST =V, (1)
Trong hé quy chiéu gan véi ngudi, xe s& chuyén
dong tron tim O ¢ dau day ngudi ndm kéo, ban
kinh [ vi van toc v=v, -V, (Hinh 17) Nén ¥
)

Phuong trinh chuyén dong ctia xe theo phuong

vudng goc voi day va: V=, tan o

huéng tam (doc day) la:

mv* g

(3)

Xe khéng chuyén dong theo phuong thﬁng dung

trong hé quy chiu ding yén nén:
mg=N+Tsing

Nsinag-mgsma+T =

(4)
mvﬂz tan* ¢

‘a

T (2); (3)va(4)co T=
: {cos

BAITAP VAN DUNG:

Bail. Hai 6 t6 chu}ré?n déng th?zing iiéu vai van téc
yva v,, doc theo hai duong thidng vudng goc
nhau va huéng vé giao diém O cua hai dudng ay.
Tai thdi di€m ¢ =0, hai xe cich O nhitng khoang /,
va l,. Xdc dinh thdi diém dé khoang cach gitta hai
xe 1a nho nhét. Tinh khoang céch khi d6.

_whtwmh o voh -]

7 e g 7 5
st N+

Bai 2. Mot may bay bay theo phudng ngang trong
muta v&i van tdc v. Cac hat mua roi théng dung

Pdp sé t =

véi van td¢ v,. Nip cabin cda mdy bay cé tim
kinh phing nhu nhau c6 dién tich S. TAm trén nim
ngang, tdm phia trudc nghiéng géc a véi phuong
ngang. Tim ty s6 s6 cAc hat mua trén hai tdim?

Ny

1¥ 4

i

V3

Ddp s6:

V, COS O+ V) SIN U

Bai 3. Mot vat nho khdi lugng m dit trén mit ném
nghiéng goc @so voi phu’m‘ng ngang. Khéi lugng
cua ném la M. Ném co thé trugt khéng ma sat trén
mit phdng ndm ngang. Bo qua ma sat gitra vat va
ném. Tinh gia t&c cua vat va ctia ném?

8O 112 THANG 12 - 2012
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_ gsin«

" M+msin’
_ mgsin2a
“T2M +msin @)

JM? +m(2M +m)sin® @

dy

Pap so:

L LY

",
Bai 4. Xac dinh gia t6c cua lang 7 7&/ 1

tru khéi lwong m, va khéi lap 7

phumg khﬁi 113:';jng ml: Hﬂng he ::"ﬂn'\‘ﬁ."\“b.“:lf::l\.l"\h B

biéu dién trén hinh v&. Bé qua ma sat.
(it
my + i, tan” o

mgtandc

Eép S{ﬁ# ay =

pldy = 5
my + M, tan - &
Bai 5. Mét xe lin c6 chiéu dai L =1m, khéi lugng
M =2kg dit trén mit phing nhin ndm ngang.
Phia trén ddu mit cda xe 1in c6 didt moét vat nho
khéi luong m =1lkg . Tac dung vdo xe mét luc F
khong ddi, c6 phuong song song vdi mdt ndm
ngang (h.v8). Hé s& ma sat gita vat va xe la
4=0,2. LAy g=10m/s*. Xac dinh thdi gian vat

m

v B
S {5 WO > M-

b, Vat khéng rdi khoi xe.
Bai 6. Mét vat nho khéi luong m = lkg, dude dat
trén bé mit xe l&n nam ngang cé khoi ludng
M =2kg . Ngudi ta truyén cho vét van téc dau

vy =2m/ s (h.vg). Hé s6 ma sét giltta vat va xe la

roi khoi xe néu:
5 F=BN. b Fosw

W "

Ddp s6! a.t=14s;

i =0,3; b0 qua ma sat M i
gita xe va san. Tim m—u’kn

quing duong ma vt M
& duge dbivdine: oo ool o L

DPdp s6: = 0,44m

Bai 7. Mét con cho san C 55N
c6 thé chay vdi van téc V, #:
theo dudng mon AB tao ":H

goc a=60" voi soi day T S, b
thép can ngang MN. Cho

dugc git bing soi day .
nhe, dai £ Pau kia sgi day gan vdi vong dai khoi
lwong m, co thé truot khéng ma sat doc day thép
(Hinh v&). Tinh luc cing day tai thoi diém vong
dai va ché nim cach déu giao di€m D cta dudng
mon va day thép.

Bai 8. Mot qua béng tennit bay vdi van téc v, dén

dap vao raket dudi gbc @ =60"s0 v&i phap tuyén
ctia raket va bat dan héi trd lai. Khéi lugng cua

(Xem tiép trang 20) (i<
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CS1/112. Khoang cach gitta hai dinh lién ti€p cua
song bién 1a A=5m. Khi ca no chuyén dong
huéng ngudc chiéu v4i song thi trong thoi gian
7=2s song sé dap vao than ca nd nhiéu nhat 1a
k, =4 lan, con khi r:huyé’n dong hudng cung chiéu
thi cfing trong khoang thdi gian do6 séng déap vao
than ca no nhiéu nhat1a k, =214n. Tim vén t6c cua
ca né va cua séng, cho rdng van téc cua ching déi
v&i b 1a khong doi.
CS2/112. Hai binh hinh tru
gibng nhau va noéi vdi nhau []
bing mét 6ng tai mot naa do
cao (hinh v€). Binh bén trai co
nﬁp day kin dé tri mot 16 nho. F77TT7IT 777 7777
Hai binh déu c6 dién tich day bing 0,03m” va cao
0,4m. Ngudi ta treo vao nap binh bén trai mét khoi
lap phuong bing g6 méi canh dai 0,1m nhd moét
sgi day. Mat dudi cua khéi lap phuong 6 ngang
mitc ctia 6ng néi hai binh. Tai thdi diém t = 0,
ngudi ta bit ddu d6 nudc déu vao binh vdi tée do
0,001m° / phit . Hay vé& dd thi biéu dién su phu
thudc thdi gian ctia dp sudt nudc d day binh bén
phai. Cho biét khéi lugng riéng cua nude la
1000kg /m® va cua go la 600kg/ m>. Bo qua su
déng gbp ctia 4p suét khi quyén.

CS3/112. C6 3 cuc ddng A, B va C c6 dang khoéi lap
phuong, kich thuéc nhw nhau. Cuc A ¢ nhiét dé
200°C, hai cuc kia c6 nhiét @6 0°C . Héi c6 cach
nao lam cho nhiét d6 cta cuc A thdp hon nhiét 4
ctia hai cuc kia khong? Néu céch lam. Bé qua sy
trao d6i nhiét véi méi trudng.

CS4/112. Dé xac dinh gia tri R, cta mét dién trd,
mét hoc sinh da diing cac thiét bi sau: mot ngudn
dién c6 hiéu dién th€ khéng d6i U = 1,5V, mot dién
trG co gia tri R =150Q, mot miliampe k& cd gidi
han do tir 0 dén 20mA, céc day néi va hai chét dé
néi vai dién rd R, . Hay vé tit ca cic so d6 co thé
c6 tit cac thiét bi trén dé xac dinh R, va néu cach
x4c dinh dién trd nay tir s8 chi miliampe ke,

— L —

CS5/112. Mét bién tré con

trugt cdé dang mot dudng tron k)
dugec lam t@ mot day dan U,
déng chat tiét dién déu (hinh 5

7
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vé). Con trugt C quay quanh truc O. KhiC, O , B
thing hang va bién trd dudc néi véi ngudn U, thi
cong sudt tiéu thu trén bién tro la B . Néu thay
nguén Ubdng nguén U, =kU, (k<1)thi phai
quay con trudt mét géc bao nhitu dé cong sudt

tiéu thu trén bién tré van nhu trude. BS qua dién
trd cua day néi.

>
TRUNG HOC PHO THONG
TH1/112. Mot hat B chuyén "oy
dong trugt trén mit trong cua g %

moét cdi phéu tron nhin theo L

mét quj dao ndm trong mat

phing ngang. Do moét ci hich #7777
nhe 1én phia trén doc theo mit phing phéu hat rdi
quy dao va bay ra khoi miéng phéu véi van téc v.
Biét khoang cach tir g6c toa d6 dén day phéu la H
= 100cm, khodng cach tit miéng phdu dén day
phéu la H, = 75cm (xem hinh v&). Tinh v. Biét
ring d6i v6i cac diém nim trén mét trong cua

phéu tung d6 y cua ching ty 1¢ nghich véi binh
phuong ban kinh phéu tai diém dé:

1
y~—==.
¥
TH2/112. Trong tiéu thuyét les Miserables , nhan
vat chinh Jean Valjean, mot t nhan vuot nguc, da

t ra r4t thong minh khi tréo Ién chd géc tudng

gom hai bic tudng vuéng géc va cit nhau. Hay
tinh Igc nho nhat ma anh ta can d€ tic dung lén
tudng trong suét thdi gian tréo. Tim hé s6 ma sat
nghi can thiét &€ thuc hién didu nay.

TH3/112. Cho hai vo ban ciu mdng
khéng dan dién ban kinh R vi r
dugc tich dién cing ddu véi dién
tich tuong tng Q va q. Biét rang
dién tich phin b6 déu, tdim ctia cac
thiét dién 16n nhét ctia céc v6 ban cdu tring nhau .
Tim luc dién tuong tac gitta hai vo ban cau.

TH4/112. Cho mach dién Rowm 1

gom: hai cu6n cadm thuén c6 4 R B
xcﬁ;ng do tu cam L; hai dién *— | e
trd thuan co cung gia tri R. A ——

Dat vao hai dau A, B mét dién ap xoay chiéu. Biét
dién ap tuc thoi uy, cung pha véi dién ap tic thoi

S T O e

. nhau. Piém treo A & cOt A cao hon

L R T P D

- ¥ . - s " L
U5 . Tim tdn s6 cua dién ap xoay chiéu va H s& cac

U
dién ap hiéu dung: B

Uz
TH5/112. Trén hinh v& la mot thanh nhd khéi
lugng khong dang ké, chiéu o m o
dai 2/ tai B, DvaCn‘Edﬁu o C B

va chinh gitta thanh c6 gan
chit 3 qua cdu nhd cing
khéi lugng m. Lic dédu
thanh duge dit nam yén trén mat ban nhdn nim
ngang. Trén ban con c6 qua cdu khac A khéi lugng
M. Cho A chuyén dong vdi toc d6 Vy theo phuong
vudng goc v&i DB va va cham dan héi v6i cdu B &
dau phai . Hoi téc d6 cta A, B, C, D ngay sau va
cham? Ha}r bién luan ky vé cdc truong hop phat
sinh chuyén déng.

DANH CHO CAC LGP
KHONG CHUYEN VAT LY

L1/112. C6 hai c6t du thang dung A
cach nhau mot khr:ran-:r a, mdi cot
c6 mot diém treo & dd cao khac

diém treo B mot khoang b. Néi bé
du C v6i 2 diém treo A, B bing 2

doan day cho

iP+13 =a®+b°. Néu C dao déng thi tan s6 dao
dong ctia C la bao nhiéu?
L2/112. 1. Tinh dién dung cta tu phing cé hai ban
tu dién hinh vuéng, canh dai 15cm, dit trong
khéng khi cdch nhau 5cm.
2, Tinh dién dung cta modt qua cdu gd nhd khéi

L va Ilsao

~ lugng 0,1g; ban kinh » = 0,3cm dudc son bing son

dan dién. Biét dién dung cda qua cau dudc tinh
bang céng thirc:

C=—e. _ :

g.10 ‘A ]
3. Treo qua cau gé vao ban A cta 106
tu bang s¢i day cich dién dai 10cm L
(hinh vé&). N6i ban B cta tu véi o ;7?
ddt. N6i ban A véi dién the oL s
60.000V r6i ngét di¢n ngay. Ngusi |[° i
ta quan sat thay qua cau gb h;f ban | < >

A ndy lén, cham bén B réi ndy ngucrr: lai cham vao
A, nhiéu 1an nhu thé, Cuéi ciing, qua cdu ding lai
khi day treo hgp goc éso vdi phuong thing ding.
a. Tinh hiéu dién th& cudi cung giita hai ban tu
song song.
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b. Khi qua cau gb ding yén thi né da qua lai gitta 2
ban tu bao nhiéu lan?

c. V& do thi su phu thudc hiéu dién thé gitta hai
ban tu va s6 lan qua lai gitta hai ban tu.

L3/112. M6t 6ng thuy tinh dudc cim ﬂ'LEEiI'Lg ding
vdo ch4u thuy ngin. Pau trén cta 6ng-kin, ddu
dudi hd. Chiéu cao phin éng bén trén mat thong
cua thuy ngan trong chau 1a /=76cm. Trong 6ng
c6 n=1,0.10"mol khong khi. Gift chiu thuy ngin
va 6ng bat dong, bdng cach nao dé gidm tir tir
nhiét d¢ khong khi trong 6ng xudng 10"C . Trong
qua trinh giam nhiét d6 nay, khi da toa ra nhiét
lugng bang bao nhiéu? Biét ap sudt khi quyén
bing 76cm Hg. Noi niing cua 1 mol khi dugc tinh
theo cong thuc U=C,T véi C, =?.G,5(m<;:LKj_1.
Hing s6 khi R =8,31(J/mol.K).

DANH CHO CAC BAN YEU TOAN

T1/112. Cho p la s6 nguyén t6 16n hon 5. Ching
minh rdng néu n1a s§ tu nhién ¢é p - 1 chit s§ va
cdc chit s6 d6 déu bang 1 thi n chia hét cho p,
T2/112. Cho a,b,cla cac s6 duwong thda man
abe =1.Chiing minh rang:

a +b+ct <a + b+ ¢

T3/112. Cho tam gidc ABCcé dudng phan gide AD.

Trén hai tia AB, AClan lugt 14y hai diém M va N

sa0 cho ZMDA= ZABC,ZNDA=/BC4. DPudng
tl-lﬁng ADva MN céit nhau tai 2. Ching minh ring:
AD® = AB.AC.AP

SO 112 THANG 12 - 2012
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TRUNG HOC CO SO

CS1/109. Hing s6 mat troi P=1,37kW [ m*. D6 Ia
nang lirong cua bue xa Mt troi chiéu trong 1 gidy
trén bé mdt cé dién tich Im* dugc dat vuéng goc
vOi tia but xa va cdch xa Mat trof mot khoang bing
ban kinh qufi dao Trai dit Néng [uong Mit troi
bic xa trong vi tru trén dién tich 1m* trong thoi
gian 1 gidy Id bao nhiéu? Biét rang khi quan sat tir
Trdi Pat thi duong kinh goc cia Mat o 1a:
= 0,5,

Chd y: Puong kinh goc 1d géc ma tir diém quan sat
nhin duong kinh M4t troi theo phuong vuéng géc
voi1 dudng kinh va di qua tdm M3t troi.

Giai. Goi r 1a ban kinh Mat Trdi, R 1a khoang cach

2 4
tir Mat Troi t6i Trai DAt thi t::m-z—:%. Vi atinh

. ! o i
theo don vi radian la rdt nho nén taﬂE:E' Vay

2 :
o= %‘ Dién tich mit cAu bén kinh R 13 S = 47R>

va dién tich bé mat Mat Troi la s=4m. Vay
2
2 = [EJ . Goi Fyla nang lugng do Im” bé mit Mt
5 F
Troi buc xa vao vii tru trong thdi gian 1 gidy. Vi tat
ca cac bic xa cia Mat Trdi déu di qua mét cau bao
quanh Mat Trdi nén: sk = S.P. Tir dé:

2
5 =P,£=P[£J = p2

)
5 r o

(6 day a= 0,5 radian)

180°
Thay s6 ta dugc P, = 72.10°W / m?

CS52/109. Mot soi ddy nhe, khong gidn
vt qua mot rong roc c6 dinh, frén cac
ddu ddy co treo cdc khoi tru bing thép
(hinh vé). Khoi luong cua khéi tru
bén trai bang my =lkg. Nguoi ta gdn

vdo ddy khoi tru bén phai mot cuc
nudc di chua biét khéi luong. Sau do .
tha khoi tru ndy va cuc nudc dd vao

mot binh réng chita nuée o nhiét d6 cua phong. Hé
vt 0 trang thdi cdn bdng khi muc nudc nglp toi
mot na chiéu cao cua khoi tru. Sau khi cuc nudc
dd tan hét thi khol tru bén phai ngdp hodn todn

@
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frong nudc vd hé vt lai e trang thai cdn bﬁﬂg 1im
khdi Iuong cua khot tru bén phdi m, va khoi Iuong
ctia cuc nudc dd gdn vao no.
Cho khéi Ivong riéng cua nudc Ia D, =1000kg / m’
vd cua nudc di 1d D, =900kg/m®, khéi lupng
riéng cda thép 13 7800kg / m®. B6 qua sy thay doi
muc nuoc trong binh.
Giai. Khi tha khéi tru m,va cuc nude da vao binh
réng chita nudc, hé d trang thai cAn bang khi:

10m, =10m, +lﬂmd—FA1 (1)

F,laluc day Acsimet ctia 178¢ bing:

102 2
5D D

Sau khi da tan hét, hé lai ¢ trang thai can bang. Khi

da: 10my =10m, — F, (2)
D
o day: F, =10m, —~
ay A 2 D,
Tir (2) rat =t (3)
2) rut ra: =t
(2) M= D, —D.

Thay cac gia tri vao (3) ta duge: m, =1,15kg
Thay (3) vao (1) réi rit gon ta dudc:
D, { 2 =D,
D,—-D,| 2(D,-D,)

(4)

md =m-|,

Thay cac gia tri da cho vao (4) ta dugc: m; = 0,66kg
Cac ban ¢6 16i giai dang: Bas todn trén cd rdt nhiéu ban
giai diing, toa soan khéng ding tén, mong cdc ban théng
cam.
CS3/109. Mot nha thuc nghiém tién hanh nghién
ctiu cdc VAt cé thé tich bing nhau. Ong ta ding luc
ké'dé do trong hrong cua cdc vat nhiing ngdp hoan
todn trong nudc va éng nhin thiy rang trong tdt ca
cac ldn tién hanh do thi s6 chi cua luc ké hodc 14
F,=1N, hodc 1d F,=2N. Khéi luong riéng cua
vat ndng nhat duoc xdc dinh bang thuc nghiém Ia:
D =1l4g/ cm’
1. Xac dinh thé tich V cia mot vét.
2 Tim tit cd cdc gid fri ¢6 thé c6 cua khéi luong
riéng cua cdc vit khdc tir cdc két qua thi nghiém
néu trén.
Cho khoi lrong riéng cua nude Id: Dy=1g | cm’
Giai. Khi tién hanh do vdi vét c6 khdi lugng riéng
16n nhat thi 16 xo cta luc ké gidn ra vi: D,, > D).
Goi 'V 1a thé tich cha vét va s6 chi cha luc k&€'14: F,
ta co phuong trinh : F =10V.D,, —10¥D,,.

10

Suyra: V=

Néw F=INthi V)= =0,25¢m’

101400 -1000)
Néu: F=2N thi ¥, = 0,50em’

Vay vat c6 thé tich 1a: 0,25¢cm° hodc 1a 0,50cm’.

2. Tim cac gia tri khéi lugng riéng cua vat.

+ Trudng hdp 16 xo cla luc ké gidn thi phuong
trinh can bang luc khi do 1a:

o

10V

10VD, = F+10VD, = D, =D, + (1)

Dy, 1a khéi lugng riéng cua vat
+ Truong hgp 16 xo luc k& bi nén lai thi phuong
trinh can bing luc khi do 1a:

F

IDVBI,: +F =].{}VD” J.-";-ID';.-" =_-|D“ T et [:2:]
10V

a. Khi luc k€ chi F = 1N
- Lo xo luc ké'bi gidn, Ta thay ¥V =F, va ¥ =¥, vao
cong thae 1 ta tim dugc:

Dy bﬁng 1,4g /cm® hodc 1,2g/cm’ .

- Lo xo luc ké bi nén. Thay cac gia tri tuong ung
nhu trén vao cong thuc (2) ta dugc:

Dy bﬁﬂg 0,6g/em®hodc 0,8g/em’.
Trudng hop luc k& chi 1N thi khéi luong riéng caa
vat 6 thé cé cac gia tri:

Ldg/cm';1,2g /em’;0,6g / cm® va 0,8g/cm’.
b. Khi luc ké chi F = 2N,
- L& xo luc k&€ bi gian:
Thay cac gia tri cia V vdo céng thitc (1) ta dudc
D,=18g/cm’(loai vi I6n hon D) va
D, =1,4g/cnt’. '
- Lo x0 luc ké bi nén
Thay cac gia tri cua V vao coHng thire (2) ta duoce
Dy =0,2g/em’ va Dy =0,6g/cm’. Vay truong hdp
luc k& chi F = 2N thi khéi lugng riéng cta vat co
thé ¢d cac gia tri sau: D, =1,4:0,6;0,2g / cm’.

CS54/109. Bén frong xy lanh, duvi pit téng ia nuoc
vd hoi nudc d nhiét do 100°C . Bén ngodi xylanh la
chdn khéng, frén pit téng c6 dat mét trong vit co
khoi hrong m = 100kg, tao ra trong xy lanh mot ap
sudt p=10°Pa. Tim lirong nhiét Q cdn truyén cho
hén hop trong xy lanh dé ndng trong vét lén do
cao ft = 1m ké ty vi tri ban déu.
Cho khoéi Inong riéng cua hoi nudce J1a:

D, =5,8kgim’,
nhiét hda hoi cua nudc ld: L=12,26.10%7/ kg.
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Giai. Khi pit tong & trang thai can bdng thi: pS =
10m v&i S 1a dién tich cta mat pit tong.

Suy ra: §= 1%
P
Khi pit tong nang lén do cao A thi thé tich hén hop
dubi pit tong ting thém AV = sh =202 | Kni
P

cung cdp nhiét cho hén hdp trong xi lanh, mét
luong nude m, bién thanh hoi d& chi€m thé tich
AV va chiém thé tich ctia lugng nudc vira bay hoi
d6. Vay, thé tich hoi nudc trong xi lanh ting thém

I (am ﬂ]
Dﬂ

vdi D, la khéi lugng riéng caa nude. Do d6:

e
g :{amgﬁ-]ah A iy
p

"

Luong nhiét Q cin cung c&p cin dé bién m, nudc
thanh hoi nudc 1a:

Thay s6 ta dugc: Q =131844,7J

Cac ban co loi giai dung: Nguyén. Thi Lan Anh 9A,
Truong Kiéu Chinh 9A, THCS Yén Phong, huyén Yén
Phong, Bic Ninh. Nguyén Manh Din, Vi Quée Phong,
Nguyén Vin Huy, Ddng Quang Khai Nguyén Chi
Thidnh, Nguyén Ngoc Chinh, Nguyén Thic Hing Lé
Vin Thai 9C, THCS Vinh Tudng, huyén Vinh Tudng,
Ngd Thi Nhung 9A THCS Yén Lac, huyén Yén Lac,
Vinh Phuc.

C55/109. Cho mach dién nhu
hinh vé. Céc dién trd R, 2R va céc
khéa dugc mdc vdo nguén dién
c6 hiéu dién thé” U khéng dor
Bing cdch dong hodc mo céc ©
khoa tao ra cdc mach dién khdc
nhau, trong moi trudng hop hay
tm s6 chi cua ampe ké" A va
chiéu dong dién trén doan mach
BD? Trong trudng hop ndo thi s6 chi cua ampe ké
I3 lon nhat? Bo qua dién trd cua ampe ké va day
noi.

Gidi. C6 thé tao ra céc
mach dién nhur sau: 5 & 8
1.C4ac khoa déu mé °=—rcp

Mach dugc vé lai nhu

% £t

[

3O 112 THANG 12 -2012

saw: Dién tr6 toan mach: R, = 2R+ -%g— = iﬁ
5 LhenL . ) B )

56 chi cua ampe ké: 1 R 38R

Dong dién c6 chiéu tir D dén B.

2. Céc khoéa déu dong. .7y

Mach dugc vé lai nhu sau: ‘

Dién tré mach BDC1a : B (A—

Bise= bR =ss
BDC 3 3

Dién trd toan mach la: R = =—
T O g
“C 4R
3
Cudng dé dong dién qua ampe ké la:
W2 w
% SR 3SR
Dong dién ¢6 chiéu tir B dén D.
3. Khoa K,déng K, md:

Mach dién dugc vé lai nhu, == .
sau: Pién trd todn mach la: 5| ° . . i
| | =

2R+R 3R =
ST
Déy la mach cdu can bang nén khong c6 dong qua
cau BD V4y ampe ké A chi O.

4. Khéa K, md va K, déng: Trudng hgp nay
gidng nhu trudng hgp 2. So sanh 4 trudng hgp trén
thi truéng hop 2 va 4 ampe k& A c¢6 56 chi 16n nhét

. 2U :
bang: E(A] Cong sudt tiéu thu trén toan mach

U,

la: P=—2. Vi U khéng d6i nén R,, nhd nhit thi

fm
cong sudt tiéu thu 1én nhat. Trong 4 trudng hgp
trén thi trudng hop 2 va 4 c6 cong sudt tiéu thu 16n

2

5R
Céc ban cé 16i gidi ding: Pham Minh Hang 9A, THCS
Nguyén Ding Pao, Tp Bic Ninh, Bic Ninh. £J Minh
Nhdt Tan, Pham Ngoc Nam, 9A., THCS Tran Ping
Ninh, Tp Nam Binh, Nam Binh. Thd: Qui Thdy 9C
THCS Ping Thai Mai, TP Vinh; Nguyén Céng Hiéu 9C
THCS Ly Nhat Quang, HP6 Luong, Nghé An; Nguyén
Thi Minh Huyén, Nguyén Thanh Hai9A, THCS Nguyén
Quang Bich, huyén Tam Néng, Pha Tho. Nguyén Manh
Din, Nguyén Manh Ding, Nguyén Thu Lan, Nguyén
Ngoc Chinh, Lé Vidn Thai 9C, THCS Vinh Tudng, huyén
Vinh Tudng, Nguyén Buc Trung, Bai FPhic Hung
Nguyén Phuong Duy, Ngé Thi Nhung 9A, Hodng Qudc
Hung, Nguyén Thanh Ting, Nghiém Xudn Quy 9B,
Tran Thi Kiéu Nhung, Nguyén THi Bich Ngoc9C, THCS
Yén Lac, huyén Yén Lac, Vinh Phic.

nhit va bﬁng:
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TH1/109. M6t qua Juu u:i“a;n né trén suon mir lip
mét géc @ so véi mdt phdng ngang. Biét rang cdc
manh bay ra theo hudng doi xing xuyén tdm doi
vdi vdn toc ban ddu v, cua gua luu dan. Hoi sau
bao idu manh dan cudi cung rof xuéng sudn niii,

Giai. Chon Oxy nhu hinh vé, y4

O la vi tri dan né, géc thdi gian %

lic né.Cac manh bay ra vai ~<ige
van téc v, hop vdi Ox goco L
khic nhau. Phuong tinh| I1f° )°
chuyén déng ctia cdc manh:

X =1V,.C080 .t :

2 2 -
_ 1 s =X —|—(y-l——.g,r ]:[:vﬂ.!}
y=v,.sinQ.f —E.g,r 2
Néu coi khéng cé sudn nii, & thoi diém t ké tir khi
lru dan né, cdc manh nim trén mit ciu tim:

Tai thai diém ¢,, manh cu6i cing roi xudéng sudn
niii thi mdt cau qui tich cac manh dan (7,,r,) tiép
2
I =
8 “]va v, =V, L.
7

xuc voi suon nui. Voi: [, [ﬂ;—

Khidé: cosq=—2-=2efe —y = 2Ye
o, | gt g.cosq
2

Cdc ban 6 Ioi giai ding: My Duy Hodng Long, 12F,
THFT Chuyén Lam Son, Thanh Héa; Ddng Hiru Ting,
12 Ly THPT Chuyén Thai Nguyén, Thai Nguyén; Fui
Quéc Anh, Luong Trdn Pinh Viét 11 Ly THPT Chuyén
Lé Quy Pén, Binh Pinh; Pdng Thé Thai 12 Ly THPT
Chuyén Quang Binh, Quang Binh.

TH2/109. Mot cdi ném c6 khoi Iuong M va géc 0
dink o datndm trén mat phing nhdn ndm ngang.
Mot vat co khdr luong m truot khdong ma sdt trén
ném. Biét quy dao cua vat la mot doan thé?ng ldp
véi san mot goc ¢ = 60°. Hay im 156 m | M .

Gidi. v, : van tfc clia ném so
vdi dat. v, : van téc cua vat
s0 vdi ddt. vy : vén téc cla
vit so voi ném (hudng doc ==

theo mat ném). Ta cd: vy = vyn +va

Dinh luat bao toan déng luong thep phﬁ’ﬂ‘ng ngang
cho vat - ném: my,, =M.y,
vﬂ -FJ'.I‘

m
M v V,.COS

Suy ra: . T dinh li ham sé sin:

W

12
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1|r.II'I--' L vl"l'
Sin ¢ Sin ¥
i 3in tan
Nén: =— = =L {voL >)
M  sine¢r.cos tan ¢
Vay: = V3 wsi]
M tang¢

Cdc ban co Ioi gidi ding: Luong Ngoc Son B,K25B
THPT Chuyén PHKHTN, PHQG Ha Noéi; Neuyén Minh
Higz, 11A1 Thanh Qai B, Nguyén Hai Minh, 11 Ly
THPT Chuyén BHSP, Ha Néi; Nguyén Vo Pinh Duy,
Hoang Hoai Nam, 11 Ly THPT Chuyén Lé Quy Pén, Ba
Ria — Viung Taw; Bur Quéc Anh, Luong Trédn Pinh Viét
11 Ly THPT Chuyén L& Quy Pén, Binh Pinh; Trdn Th/
Thu Huong, Pdng Phuc Cuong12 Ly, Neuyén Hodng
Minh, Nguyén Huy Hodngll Ly, THFT Chuyén Lé
Héng Phong, Nam Pinh; Nguyén Duy Hodng 11C4
THPT Nam Pan 2, Nguyén Céng Hoan, 10A5, Lé Xudn
Trudng, 11A5, Chuyén PH Vinh, Pinh Viéf Lim, 12A3
THPT Chuyén Phan Béi Chau, Nghé An; Nguyén Xuidn
Huy, 12 Ly THPT Chuyén Nguyén Du, Daklak; Ping
Hiru Ting, Trdn Thanh Huyén, Trinh Thao Uyén12 Ly,
Pham Truong Giang, K23 Ly, Thai Nam An, Lé Phan
Duy,10 Ly THPT Chuyén Thai Nguyén, Thai Nguyén;
V6 Thi Thanh Huyén, 12 Ly THPT Chuyén Lé Khiét,
Quang Ngii; My Duy Hodng Long 12F, Vi Hodng
Nam, 10F THPT Chuyén Lam Son, Thanh Hoa; V5 Viét
Tdn, Lé Minh Trung, Nguyén Trong Nhdn 12 Ly THPT
Chuyén Tién Giang, Tién Giang; Ding Thé Thai 12 Ly
THPT Chuyén Quang Binh, Quang Binh; Nguyén Vin
Thién, 12 Ly THPT Chuyén Qudéc Hoc, Thita Thién -
Hué.

TH3/109. Mot Iuong khi Iy -y
twong Iludng nguyén
thue hién mét chu frinh
bién ddi sao cho nhiét dung | ; "
riéng ding tich khong doi. "o wTTUEE
Chu trinh dugc cho trén hinh vé. Téng dai s6 nhiét
luong nhin hay nha gita cdc trang thdi cho trén
truc hodnh, con téng céng thuc hién bor khi cho
trén ruc tung.

a) Stz dung d6 thi da cho, tinh hiéu sudt chu trinh.
b) Xdc dinh loai méi gud trinh?

c) Ap suét va thé tich cia khi & trang thii 114 p, va
V. Biéu dién chu trinh trong hé toa dé p - V.

Gidi, a. Hiéu sudt cia chu trinh:

_w _ 70 16,49/

O, 2920
b. Qua tﬁnl_} 1-2, 3-4 (khi khéng thuc hién cong) la
qua trinh dang tich.
Qué trinh 2-3, 4-1dwdc bidu dién bing 2 dudng
2

thE:ng SONg song nén: Wor, tan o = —
dQ 7

L L

v
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Ap dung nguyén li I ctia nhiét déng luc hoc:
dO=dW +dU = dU =d0—-dW =%cfQ

3 VRT

Thay: dU = = V.RAT , dW = pdV = dV

dv _dT
T

vao biéu thitc trén, dwaoc:

. .
Tich phan 2 vé: s const hay p = const

Quié trinh 2-3, 4-1 14 cic qua trinh déng &p.
¢. Nhiét lugng khi nhan trong qua trinh 1-2:
5
QIE = F'CF AT = EVD (JDE _pa]

Nhiét lugng khi nha trong qua trinh 3-4:

d "
Oy =§V3(Pz =D,), (Vi py=po,ps=p,)

Oy V5 2920-1320
O, V 400

Céng sinh ra trong ::11:15 trinh 2-3:
Wy = palVs—VF,) vi 3 =7,
Cong khi nhén trong qua trinh 4-1:
Wp=p,"=-V)viVy=V;, p,=p,
Nén: P
Wyy pp 720 _331’-“-"2 3.
Wy p, 720-480 w1l 1.!4_
Hay: P, =3p, 7 — T
0 4Vo
Chu trinh trén hé toa dé: p -V
Cédc ban co loi gidi diing: Nguyén Hoai Nam, A3K40
THPT Chuyén Phan Béi Chau, Nghé An; Bii Qudc Anh,
11 Ly THPT Chuyén Lé Quy Pén, Binh Pinh.

TH4/109. Mot vo bdn cdu modng cdach dién, duoc
tich dién déu va gi¥ c& dinh. Mot dién tich diém
mang dién trdf ddu véi vo cdu duoc tha iy mot
diém trén truc doi xiing cia vo cdu va cdch tdm O
vo cdu ding bang bdn kinh cia né. Khi dén tdm
O, dién tich diém cé van toc vy . Xac dinh

vdn téc cua dién tich diém khi
né cham vao vo ciu. Bo qua
tdc dung cua trong luc. :

MNeén:

=4 hay ¥, =4V, .

Giai. Khong mat tinh tong
quat, coi vo ban cdu tich dién
duong méat dé odién tich
diém 1a —g. W,, W, la thé
nidng tinh dién cua dién tich
diém & A va O. Theo dinh luat ;L
bao toan ning lhuong:

3O 112 THANG 12-2012

mvz

Coi v ban cdu tich dién mat d6 odudc tao bdi
mot vo cdu tich dién oduge dat chéng 1én d nira
trén mot vo ban cau ciung tdm va ban kinh véi no
va co mat do dién tich —o. Dién trudng bén trong
vO cdu obang 0 nén chi c6 v ban cdu —othuc
hién céng ddy dién tich —q tir O dén B.

Thé ndng tuong tac gitta vo ban cdu -ova dién
tich diém tai O la —W, ( thé ning twong tic giita
dién tich diém va v ban cdu o, tai O la W) va tai
Bla -W,. Coi U, la thé nidng tuong tac gitta vo
cdu gva dién tich diém, U, khong ddi khi dién
tich diém dich chuyén tir O dén B. Ap dung dinh
luat bao toan ning lugng ¢ O va B:

2 2
W, + m';“ U, =Wy +—B +U,
m.ve myvy
Hay: W, +—2==-W, + (2)
Tir (1) va (2): T

Céc ban c6 16 gidi ding: Nguyén V6 Pinh Duy, Hoang
Hoai Nam, 11 Ly THPT Chuyén Lé Quy Bén, Ba Ria -
Ving Tauw; Nguyén Manh Tung 12 Ly THPT Chuyén
Luong Van Tuy, Ninh Binh; Pdng Hiru Ting 12 Ly,
THPT Chuyén Thai Nguyén, Thai Nguyén; Nguyén Hai
Minh, 11 Ly THPT Chuyén DHSP, Ha Néi; Luong Trdn
Dink Viét 11 Ly THPT Chuyén Lé Quj Pén, Binh
DPinh; Lé Minh Trung Nguyén Trong Nhin 12 Ly THPT
Chuyén Tién Giang, Tién Giang; Pdng Thé Thdr 12 Ly
THPT Chuyén Quang Binh, Quing Binh; Nguyén Hoai
Nam, A3K40 THPT Chuyén Phan Boi Chau, Nguyén
Duy Hodng, 11C4 THPT Nam Dan 2, Nghé An; Nguyén
Van Thién, 12 Ly THPT Chuyén Qudc Hoc, Thita Thién

- Hué&; My Duy Hodng Long 12F, THPT Chuyén Lam
Son, Thanh Hoa. p
TH5/109. M6t ddy din cing, manh duoc /J

r
Cho B=0,05T;7=0,05m;{ =0,3m Mot L
dong dién khéng doi I=104 chay qua /'{‘I
ddy ddn. Khoi Iuong moi mét chiéu dai Q
day: cacluc tr F, F,, F;, phan luc
cua truc, trong luc cta khung. Cac _
luc tit F, F,, trong luc va phan luc B@ J

gép khuc nhw hinh vé, co thé quay xung
quanh truc thang dung PQ, duoc dua vdo

ddy la 10dkg. Xac dinh chu ky dao d¢ng nho cda
ddy |

khéng ¢o tac dung lam khung quay =
quanh truc PQ. Q{ I F,

mot fir trudng déu duong sic ndm ngang. ¢
Gial. Cac luc tic dung 1én khung =

13
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Khi khung léch géc nhé ¢ so vdi vi tri can bang:
~Ersing=1,.¢ (1)

Vai: sinp=g, F, =811

Mé men quan tinh d6i véi truc PQ:

7
APy

I'=92. +Are, Ala

khéi lugng trén moi mét day.
Thay vao (1) dugc: =BJ/lrp= (% r+ I];’Lrg @"

B.ll

2
[:r+fJA.f
3

phan bac 2, cho thdy khung sé dao dong véi chu

—%r+f]ﬁ.r

k:f.: f i — (3

Nén: ¢"+ ¢=0.Pay la phuong trinh vi

, thay s6 dugc T =0,66s

BIl

Céc ban c6 Ioi gidi ding: Luong Ngoc Sen ByK25B
THPT Chuyén PHKHTN, BPHQG Ha Néi; Trdn Thi Thu
Huong, 12 Ly, THPT Chuyén Lé Héng Phong, Nam
Dinh; , Lé Xudn Truong 11A5, Chuyén PH Vinh,
Nguyén Hodi Nam, A3K40 THPT Chuyén Phan Boi
Chau Nghé An; Nguyén Xudn Huy, 12 Ly THPT
Chuyén Nguyén Du, Paklak; Neuyén Manh Tung, 12
Ly THPT Chuyén Luong Van Tuy, Ninh Binh; Luong
Trdn Pinh Viét 11 Ly THPT Chuyén Lé Quy Pon, Binh
Pinh; Vo Viét Tan, Lé Minh Trung, Nguyén Trong
Nhan 12 Ly THPT Chuyén Tién Giang, Tién Giang;
Bing Thé Thai 12 Ly THPT Chuyén Quang Binh,
Quang Binh; My Duy Hedng Long, 12F, THPT Chuyén
Lam Son, Thanh Hoa.

DANH CHO CACLOP

KHONG CHUYEN VATLY

L1/109. Vidn déng vién nhay cdu roi fir do tir d6 cao
H = 10m cach mdt nude. Khoi luong van déng vién
la m = 60kg, kich thudc thin thé cor nhw mot khoi
tru ddc cao L = 1,0m, duong kinh d = 0.3m. Bo qua
sttc can khéng khi. Gid si rang luc can f cia nudc
lén vén dong vién la hdm s6 cua do sdu y o dudi

, Taewore |
nuoe. Sua phu thudc nay ducc biéu dién bor E
dudng elip (hinh vé). Truc bé 7

tring vdi truc Oy, & mdt nudc ?
0

T T Tl M T e e T T T e N T, e T T T L,

trung voi fruc Of fruc ons g\
n

¥ =0 luc can I6n nhat bang
5 -] a g # -
Emg va ¢ d¢ sdu cua bé y = h thi luc can bang 0.

Hay xdc dinh do sdu toi thiéu cua bé nudc dé bdo
dam an toan cho vdn déng vién. Biét khoi luong

14
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riéng cua nudcld p=1,0.102kg / m’. s

Giai. Van ddng vién chiu tac

dung cta cac lyc: trong luc mg,

lutc dé?}f Acsimet F, luc can cia _¥ © Lt

nude. Cong ctia trong luc: ] 3
h-L

[ o

Wp =mg {H + fz) h
Qﬂéﬁmhﬁﬁnﬂﬁngviénrmmua .rf.f.rw;:x.-rr.r.f.ur.r
dén C la qua trinh tdng luc Acsimet ma cong cua

9
d =
5 e

Fime o2
2 8
Van dong vién tir vi tri C dén D, luc Acximet
khong déi va cong trong giai doan nay la:

Wy, = —%frpgdz (h=L)L

no la:

Wﬁ =— mpgd* I’

: l
Céng do luc can bang q dién tich hinh elip:

1 5 5
W, =——mh| —mg |=-—nmgh.
el (2 ‘EJ e

Céan cit dinh lut bao todn nang luong, ta co:
mg (H + h)wéfrpgdzf —i-;qoga’zL = L}—%frmgh =0
T do rut ra:

mH + i:rpfd‘?
h= 5

E:rm+l:rpﬂd1 —m
g 4

Thay s6, im duwgc: 4 = 4,9m.

L2/109. Hai mét cdu nhu nhau, bing thuay tinh
mong, trong dé c6 1 midt ma bac
tao thanh guong cdu nhu hinh vé
Mot man ddt vuéng goc voi duong
néi tAm hai mét cdu, cich mit

phing qua AA’ 20cm. Trén mén ¢6 | SO r
mot 16 nho Q coi nhu mot ngud}r \,
sang diém. Néu giita 2 mat thdy "
tinh Ia khong khi thi anh o vitri Q. Con néu ds’
nudc co chiét suit Ia 4/3 vdo gida 2 mat cdu thi
anh Q' 0 vi tri ndo?

o E=
= TN

g [aachiA 2
Giai. Goi ban kinh mit cidu la rthi.E+I =—,
o
SUy ra. r=20cm
Khi gifta 2 mit ciu 13 nudc thi day 13 1 thau kinh

nudc co tiducula f;

L=(ﬁ_1}{L_LJ=(i_1],1=L
7 n m) A3 )20 30

5O 112 THANG 12 - 2012
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Vat diém Q qua thdu kinh nude tao anh 14n 1 la
Q
1 1 | 1 | |
y - A R A
Anh lin thi 1 O, 1a vat 4o d6i véi guong lom. &
day tao anh lan thit 2 0.
2 | | 1 1 1
Bl B SOLAR GRE B SO
r S 1 S 2, l'l:' S i S i
0, lai 1a vat do cta th&u kinh nutdc qua tao anh lan
thit 3 cling la lan cudi cing tao ra anh Q'.
Néu anh dudc tao ra trén man anh thi:
s ol el Brdll 61 2
F S EMNSREITHRF PR S
Giai hé phuong trinh (1), (2), (3) tim dugc
L'=12em. Nhu vay anh di€ém Q khéng co trén
man anh.

(1)

L3/109. Mot doan tdu khoi lugng 1000 tin dang
chuyén dong déu thi toa cudi cé khéi luong 40 tin
bi tich ra khoi tdu. Sau -khi tich ra, toa tdu di
chuyén duoc quang duong 200m thi ding lai. Tim
quing duong di ducc cua ddu tdu ké tir khi toa
cudf tach ra dén lic toa cudi dirng lai. Xét 2 truong
hop:

a. Toc do cua doan tau khéng dor. .

b. Lut kéo cua diu tau khéng doi.

Trong cd 2 trudng hop, coi ring If.r'f can t I¢ voi
khdi Iuong.

Giai. Trong ca 2 trudng hop, khi toa cudi bi tich ra
thi khéi luogng cta doan tau con lai 960 tin, con toa
cudi chuyén déng cham dan véi luc can [ =—k.m
(k1a hé s6 t 18, m 1a khéi lugng toa cudi). Suy ra
gia t6c cua toa cudi a=-k. Thoi gian toa cubi

: V, =
chuyén dong cho t6i khi dimg 1a r=?“ vai v, 1a

t6c d6 cua toan tau lic toa cudi tach ra. Vay, quang
dudng di dudc cha toa nay 1a:
1.2_v
| =vyt——kt* =——=200

a. Néu téc d6 toan tau khong déi thi quang dudng
no di dudc trong thoi gian £1a:
2

L =vt= ";_40-::[ m).

b. Néu luc kéo cta ddu tau khong d6i, ta xét:

- Trudc khi toa cudi rdi ra, tdu chay déu nén
F, =kM v6i F, 1a 46 16n luc kéo ctia dau tau va M
la khéi lugng doan tau Ic dau.

G 112 THANG 12 - 2012
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- Sau khi toa cu6i rdi ra, lic can tac dung lén doan
tiu giam cdn k(M —m) nén tau chuyén doéng cé

m

gia t6c Mk—(M -m)k=(M -m)a’ < a’ = k

—m
Quang dudng né di dudc trong thdi gian fla:

L
at Vq m
=Vl + = 1+ =408(m).
T [ 2(M - m)} (m)
Céc ban 6 [oi giai diing: Bii todn trén co rat nhiéu ban
giai ding, toa soan khéng ding tén, mong cdc ban théng
cam. ;

DANH CHO CAC BAN
YEU TOAN
T1/109. Tim tdt ca cac s6 nguyén t6 p sao cho
EP_; .t mot s6 chinh phuong.

Gidi. V8i p = 2 (loai), véip > 2, plas6le nén p =
2k+1, suy ra 2*F —1= px?, véi p, x1a céc s6 lé. Ta
co 2% 1= px* = (2" -1D(@2* +1) = px* ma
(2 =1:2 +1) =1, p |2 s6 nguyén t6 nén tén tai s6 m
sao cho hotic 2 —1=m? hodc 2" +1=m’
Truong hop 1. 2f-l=m'néu k=22 thi
2% —1=3(mod4) m* =0,l(mod4)nén phuong trinh
2* —1=m* khong c6 nghiém nguyén, véi k = 7 thi
2P~ —1
p
Truéng hop 2

p =3.Khidé =1° (thda man).

X f1=m = m-D(m+1)=2"
=m=1=2" m+1=2" =2=2"-2" = u=1Lv=2
=m=3 =2k=3=p=T7.Vay p=3hodcp=7.

Cac ban c6 161 giai diing: Trdn Vén P, 16p 11 Todn,
THPT chuyén Bién Hoa, Ha Nam; Nguyén Thi Thay .
Linh, 16p 10A1, THPT Huong Khé, Ha Tinh.

T2/109. Cho a,b,cld cdc s6 duong thoa mén
a+b+c=1. Ching minh ring:

o rid g

g, © >3(a? +b* +¢* ) nghiém nguyen(1)

b ¢ a

Gidi Ta co
2
e T i M
S T R Fa Y S [.:1 +5 +c:) _
G 5 b2 — ]
b ¢ a ab bc e*a abtbctcta
Ta s& ching minh:

G g 3(a2b+b1c+c1a)
= (ag +b? +c1)(a+h+ )z 3(a2b+b2c+c1a]

= ala-b) +b(b—c) +¢c(c—a) 20
(Xem tiép trang 20) | =a

Thay vao (2) ta co dpem.
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ON TAPHOCKIILOP 10

Cau 1. Mot 6 t6 chay trén dudng thing vdi van téc
v thi d6t ng6t ham phanh, chuyén déng cham dan
deu va dimg lai sau khi di duge quang dudng s,
Néu van téc trude khi ham
phanh ting 2 lan va quang dudng di dugc dén khi
ding lai la khong doi thi thdi gian ham phanh la:
h

trong thoi gian ¢ .

{
A =2 B :E=~2‘— C.t=44 D. t,=

Céu 2. Tt mot diém A cach mit dath = 2m , ngudi
ta ném moét vat 1én cao theo phuong théng dang
vGi van t6c ban dau v; =18km/h . Bé qua moi siic

can cta khong khi, 14y g =10m/s?. Khi cham dat,
vat dadi dugc quang dudng

A.45m  B.3,25m C.25m D.162m

Cau 3. Mot vat chuyén déng thing déu trén mat
phﬁng nghiéng c6 chiéu dai /. Lic d4u, vat di 1én

v6i van téc v, =10km/ h . Sau d6, vat di xuéng vai
van toc v, =15km/h. Vén t6c trung binh cta vat
trong ca qua trinh trén 1a:

A.125km/h  B.12km/h C.6m/s D.O0

Cau 4. Cing mot lic, vién bi 1 dugc ném thing
dung lén cao véi van tc v=10m/ s tit mat dat va
vién bi 2 dugc tha roi tu do tir dim A. Biét A cach
mit dat mot doan ding bang d6 cao cue dai cda
vién bi 1. B0 qua moi ma sat. v;v,14n luot 1a van
t6c khi cham dét cia bi 1 va bi 2. Hé thic ding 1a:

A vy=v,=10m/s B. vy=v, >10m/s

C.v>y=10m/s D.vy>v,>10m/s

Cau 5. Mot vat chuyén déng ma‘ang nhanh din déu
voi gia téc a=2m/ s va vén toc ban déu
vp=5m/s. Tai thoi diém !, vat di duogc quang
dudng 50m. Van t6c caa vat trudc thaoi di€ém dé 1s
la:

A.15m/s B.17m/s C.13m/s D.12m/s

Cau 6. Chon dap an dung. Trong chuyén déng
tron déu

A. vectd van toc cing phuong véi vectd gid téc

B. vectd van t6c khéng ddi

C. vecto van téc vudng goc vdi vecto gia tdc.

D. vecto gia téc khéng déi

16
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Cau 7. Mot chat diém chuyén déng tron déu theo
chiéu kim déng hé trong mit phing thé?ﬂg dimg,
ban kinh quf dao la 50cm. Téc d6 quay cua chat
diém 1a 120 v-::}ng/ phat. Tai diém cao nhét cta qui
dao, van tdc cha vét c6 phuong ngang va

A hudng sang phai, d6 16n 2z(m/ s)
B. hutng sang trai, d6 1én 2a(m/ s)
C. hudng sang phai, d6 16n z(m/s)
D. hudng sang trai, 46 16n w(m/ s)

Cau 8. Mot chiéc thuyén mat 10 phit khi chay xuoi
dong va mat 15 phiit khi ngugc dong gitta hai bén
A va bén B. Coi van t6c cua thuyén déi véi nudc la
khong déi. Néu khéng tinh vén t6c cia dong nudc,
thdl gian dé chiéc thuyén doditt AdénBla

A. 12 phat 30 giay B. 12 phut
C. 60 phut D. 25 phat.

Cau 9. M6t chiéc thang may chuyén dong di len
theo ba giai doan lién ti€p tir trang thai nghi:
Chuyén dong nhanh dan déu, sau thoi gian 2s thi
no di dugc 4m. Chu;,rén doéng thﬁng déu trong 5s
ti€p theo. Chuyén déng cham din déu dé ding lai
cach noi khdi hinh 30m.T6c dé trung binh cla
thang may trong qua trinh chuyén déng trén
A.3m/s B.4m/s C.2m/s D.5m/s

Cdu 10. Mét vat chuyén déng nhanh dan déu tir
trang thdi nghi véi gia t6c khéng d6i va di qua hai
diém cach nhau 30m trong thdi gian 6s. Biét vin
tdc - qua diém thit nhat 1a 4m/s. Piém thi hai cach
diém xuat phat mét doan
A, 30m B. 24m

C. 98m D). 5dm

Céu 11. Mét qua cdu nhé dudc bude vao mot sgi
day cé chiéu dai lm. Qua cau chuyén déng tron
déu trong mit phﬁng thﬁng dung quanh tam O
cdch mit dat 2m. Tai diém cao nhat ctia qui dao thi
day bi dat. Tam xa cta qua cdu khi cham dat la
20m. Ly g=10m/s* = z*. Téc 46 quay cha qua
cau la:

A. 33,3rad/s
C. 25,8rad/s

Cau 12. Mot vat c6 khoi luong 2kg du:ng yén trén
mét phang nghiéng. Géc hgp boi mit phéng

B.31,6rad/s
D. 44,7rad/s

nghxéng va phum‘ng ndm ngang la o=30", ldy
=10m/s* . Mat phﬁng nghiéng tac dung lén vat

mﬁt luc co d6 16n

A.20N B.103N C.10N D. 203N

Cau 13. Ddc diém nao dudi day khéng phai la
trang thai cdn bdng cta chat diém?
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A. Gia t6c chuyé?n déng cua vat bf’mg 0.
B. Vat dang o trang thai nghl

C. Vat dang chuyén dong thang déu

D. Vat dang chuyén dong tron déu.

Céau 14. Trong luong cua mot vat thay d6i nhu thé
nao néu dua né tir mit dat lén dod cao h=640m?
Biét ban kinh Trai Dat1a R = 6400km .

A. ting 0,02% B. giam 0,02%

C. ting 0,01% D. giam 0,01%

Ciu 15. Mot xe dang chuyén dong véi tde do
v=36km/hthi dot ngdét ham phanh va dimg lai
sau khi di dugc 15m. Gia stt, luc hdm cda xe 1a
khéng d6i. Néu véan téc trudc khi ham phanh ctia
xe tdng gdp doi thi thoi gian hdm phanh khi d6 l1a
A 38 B. 12s C. 6s D. 2s

Cdu 16. Khi tac dung mét luc F =20N theo
phuong ngang vao mét xe ldn thi né chuyén dﬂ-ng
théng deu trén san nidm ngang. Eié xe lan chuyén
déng mang déu lén trén mit phﬁng nghiéng (goc
hc-’p bdi mat phing nghiéng va san ¢=45") thi
phai tic dung mét Iyc ' .theo phuong song song
vOl mat phang nghiéng. Biét hé s6 ma st gitta xe
ldn va san 14 0. 2khéng déi. P6 16n caa F' la:

A 12002N B.200N C. 2002N D.100N

Cédu 17. Cho cd hé nhu hinh vé:
my = 5kg,m, =500g;
a=30"g=10m/s>. Heé
s6 ma sat gitta vat va mat
phang nghiéng la 4 =0,1.
Bé qua khéi lugng cda
day néi, rong roc va ma sat gitta day néi va rong

roc. Luc tac dung 1én rong roc c6 dé 16n
A. 642N B. ON C.12,84N  D.1IN

Céau 18. Mot ngudi c6 khéi lugng 50kg ding trong
mot thang may chu}ré?n dong nhanh din déu véi
gia toc a=3Im/ Szhuﬁng lén.

Trong lugng ctia ngudi d6 la:
A, 500N  B. 350N C. 650N

MRRRR AR RN

Ldy g=10m/s?.

D. 150N

Cau 19. Khi treo mét vat ¢d khéi luong m = 500g

vao mét 16 xo nhe. Khi vat ¢ trang thai cin bing
thi 16 xo dan 5cm. D€ 16 xo dan 8cm thi phai them
hay bot mét lugng bao nhiéu so vdi khéi lugng
ban dau?

A. tang 300g
C. ting 800g

B. gidm 300g
D. giam 800g

Céu 20. M6t xe 13n c6 khéi luong m; = Skg c6 thé
chuyén déng khong ma sat trén mit sin nim
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ngang. Vit m, = lkg dugc dit trén xe 1an, hé s6 ma
sat gitta vt va xe ldn 1& 4 =0,3. Ldy g=10m/s2.
Tac dung lén vat m,mot luc F theo phuong ndm
ngang. Dé vat m, khong trugt trén xe lan thi F cd
dé lon la:
A. DN

B. 9N 2, 7N D. 3N

Cau 21. Mot ban kim loai tron déng tinh tdm O co
ban kinh 2R, ngudi ta khoét di mét dia tron tam O’
dudng kinh R (O thuéc duéng tron tAm O'). Khi
d6, trong tdm cda phan con lai ndm ngoai OO’ va
A. cach O' mot khoang R /30

B. cach O mét khoang R/30

C. cach O mét khoang R /8

D. cach O’ mét khoang R/8

Ciu 22. P& dﬁy mot con ldn nang, tdm O ban kinh
R 1én bac thém co d6 cao

R
h= 7 ngudi ta tac dung vao

n6 moét luc Fqua tim O
theo phuong ngang. B6 l6n
t6i thi€u cha luc F 1a

A P2 B. 3P/ 4 &= P

Céu 23. Mot khéi hop lap phuong c6 canh 20cm,
dugc dit trén mét phang nghiéng vdi hé s6 ma sat
gitta vat va mat phi—ing la z2=0,3. D€ khéi hop &

trang thai cén bing thi goc a(goc hop bdi mit
phéng nghiéng vd mit sdn nim ngang) phai thda
marn

A @<16,7°
C.16,7° < a < 45°

D. 2P/3

B. a<45°
D. o> 45"

Cau 24. Trang thai can bing cla lat dat thuéc vé
trang thai cdn bang bén vi

A. Dién tich mit chan dé 16n nhat

B. Trong tdm cd vi tri thap nhat

C. Dién tich mét chan d& nhé nhat c6 thé
D. Trong tam c6 vi tri cao nhét.

Cau 25. Mot qua cau dudc treo vao mot day manh,
khéng dén c6 chiéu dai 7 =1m . Dau con lai cua day
dugc budc c6 dinh vao tran cia mot 6 t6 dang
chuyén dong nhanh dan déu véi gia téc a=2m/ 52
theo phuong ngang. Ly g =10m/s*. Khi qua cdu
d trang thai can bing, day treo hgp vdi phuong
thang dimg mot goc
A. 78,7° B. 0°

¢ 71:3° D. 30°
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Ciu 1. Cho hai qua cdu kim loai giéng nhau va c¢6
cling dién tich ¢ duoc dat cich nhau mot khoang r
trong chan khéng. Qua cidu 3 giéng 2 qua trén
trung hoa vé dién dugc cham vao qua cdu 1 va sau
d6 cham védo qua cau 2 rdi dua ra xa. Luc tinh dién
gitta hai qua cdu 1 va qua cau 2 khi do

A tdng 2,7 lan B. giﬁm 2,7 lan

C. khéng d6i D. giam 4 lan.

Céu 2. Piém giéng nhau giita luc tinh dién va luc
hdp dan

A. déu la luc hut

B. déu la luc day

C. ti Ié nghich v6i khoang cach -

D. t 1& nghich vdi binh phuong khoang céch

Cau 3. Xét di€m M ndm trong dién trudng cha dién

tich diém Q va cach dién tich nay mot khoang R.
Khi dich M ra xa dién tich Q thém mot doan bang

2R thi cudng d6 dién trudng
A. giam 4 1an B. ting 4 lan
C. giam 9 lan D. ting 9 lan

Ciu 4. Ba qua cdu nho dugc &4t tai 3 dinh cua mot
tam gidc déu ABC canh a, bit ¢, =g =—g: =9 .
Git c6 dinh hai qua ciu tai B va C, bo qua moi ma
sat. Qua cdu A sé di chuyén trén mot dudng

A. song song vOi BC, chiéu tit B dén C

B. song song vdi BC, chiéu ti C dén B

C. vudéng goc vdi BC, chiéu hudng ra xa B

D. vudng géc vdi BC, chiéu hudng lai gan B

Cau 5. M6t qua cau dong tinh khéi ludng m =20g
mang dién tich ¢=12.10°C dugc treo bang mot
day manh, khong dan. Hé trén dugc dit trong dién
trudng déu E=10"F/m c6 phuong ndim ngang.

18
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Ldy g=10m/s?. Khi qua cau can bing, géc hop
bdi day treo va phuong thing ding 1a:

A. 60° B. 31° L, D. 37°

Ciu 6. Pua mét qua cau mang dién tich duong lai
gén (khong tiép xic) mot thanh sit trung hoa vé
dién. Thanh s&t bi nhiém dién. Chon dap an ding
A. Thanh st mang dién tich duong

B. Thanh sdt mang dién tich 4m

C. Téng dién tich cha thanh sit bing 0

D. Ca 3 dap an trén déu sai.

Cau 7. Mot electron c6 van t6c ban dauv, véi do
lénv, = 6.10°m /s dugc dua vao trong dién trudng
déu. Sau khi né di duge quang dudng lem thi co
van téc biang 0. Biét khéi lugng cua electron la
m=9,1.10""kg . Vay chiéu va do 16n ctaa cuong do
dién trudng la:

A. cung chiéu véi v, , E =10° (¥ / m)

B. ciing chiéu v&i v, , £ =2.10° (¥ / m)

C. ngudc chiu véi v, , E =10*(V / m)

D. ngugc chiéu véi v, , E=2.10°(V / m)

Ciu 8. Mot tu dién ph:ﬁng co dién dung 4 uF duoc
nap dién dén dién th& 12V. S§ electron can dé
trung hoa dién tich trén ban duong cua tu la:
ALIAGY  BJAIT @30 Dzl

Cau 9. Mot bo tu gém 4 tu dién giéng nhau, va
dién dung cta méi tu 1la C. Bé tu dudc nap dién
dén hiéu dién thé U. Nang lugng cda bé tu khong
thé 1a:

ke 5
A. =CU
5

1

B.2CH* (C4CU LD, ECUE

Cau 10. Mét tu dién ¢6 dién dung C, =3uF dugc
nap dién dén hiéu dién thé U =8V bing mot
nguén dién khéng d6i. Sau d6, nguoi ta thay
ngudn dién bang tu dién C, = 5uF chua tich dién.
Ning luong ctia tu dién €, thay d6i nhu thé nao?
A, tang 82, 5u)

C.tAng 8,25uJ

B. giam 82, 547
D. giam 8,254/

Cau 11. Khi diat mot hiéu dién theé khéng déi U vao
hai ddu ddy dén c6 dién trd R thi céng sudt toa
nhiét trén day dan la £ . Néu cit day din trén
thanh hai doan bang nhau, va hiéu dién thé U
dugc dat trén mdi nita cua day dé. Khi do, cong
sudt toa nhiét tong cong trén hai doan day 1a A .
Hé thuc dung la:
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A.B=H B. B=21 C. =48 D. ﬁ;?'

Cau 12. Mot mach dién gém hai béng dén méc néi
ti€fp véi mnhau <O ghi: DL:110F -60W ;
D2:110V =40 va méc vao ngudn dién khong déi
U =220V . D€ hai dén sang binh thudng, ngudi ta
mic thém dién trd R vao mach dién trén. So d6
méc mach va gia tri cta dién tro R 13 '
A. Dint(D2//R) va R=605(Q)

B. D2nt(DL//R) va R =605(Q)

C. Dint(D2//R) va R =20(Q)

D. D2nt(D1//R) va R =20()

Cau 13. Tit hai dién trd R, va R, ban dau, theo cac
cach ghép khac nhau dugc cac dién trd co gia tri
lan lugt 1a 20;3Q;6Q va 9Q. Vay gid tri cua hai
dién trd ban ddu 1a

A, 9Qva 2QB. 2Qva6Q C. 3Qva6QD. 3QvaQ
Cau 14. Mét mach dién gém 3 nguén dién gibng
nhau dugc ghép song song, sudt dién dong va dién
tro trong ctia méi ngudn la E,r =99, dudc néi vdi
mach ngoai gém dién trd R, =4Qva dién tré R
Biét cong sudt tiéu thu ¢ mach ngoai la cuc dai.
Vay gia tri cua R va cach ghép d mach ngoai 1a

A. R=12Q va RntR, B. R=12Q va R/IR,

C. R=5Q va RmtR, D.R=5Qva R//R,

Ciu 15. Cho mach dién nhu
hinh v&. Biét E=12V;r=1Q; | * 2,
R =2Q;R, =3Q; | _':_‘_:_—‘
Ry, =4Q:R, =1Q. Mic mét | I
ampe k€ Iy tudng vao hai diém M, N. S& chi cta

ampe ké la
A 1,64 B. 04 C. 3,24 D. 0,84
Cau 16. Cho mach dién nhu

hinh

VE.

day ndi va ampe ké& dudc coi

la 1y tudng. S6 chi ctia ampe k& bang 0. Vay gia tri
cua dién tro R, la
A. 12Q B 1,50

Cau 17. Cho mach dién nhu 1§
hinh vé. Bé qua dién trd cda 5 2/

day ndi va ampe ké. R =3Q;% . L T8
Ry,=R,=R,=4Q;1,=3A.

Thay ampe k€& bing mot tu dién cé dién dung
C =2uF . Dién tich trén tu khi dé 1a

G 2578 D. 6Q
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A.1210°C B.12¢  C.88uc D.48.10°5C
Céu 18. Cho mach dién nhu |-
hinh vé. Biét £, =6V;n =1Q; Enm é o
E, =9:r =2Q; o
)
R =4Q;R, =6Q;R=5Q. S6 Fr i
chi cia von k&'1a e
A.29V B.9IV  C.97V  D.22V
Cau 19. Cho mach dién nhu
2 L B

hinh ve. Uz =9V ; R, =28,

B=Rr=40." Eh me"

3 b
gl I
i .
binh dién phdn chua dung
dich CuSO, cé cuc duong 1am bing Cuva R, =3Q
; dién trd cua von k& rdt 16n. Péng c6 khéi lugng
mol la 64g/molva hoa tri 2. Sau thdi gian 10 phiit
dién phan, khdi lugng déng dwgc gidi phéng &
catSt la
As s i e Bag2e O 0:2e D008

Cau 20. Mot bong dén sgi d6t c6 ghi 220V — 60
sang binh thudng & 2500°C . Day téc cia béng
dén duge lam bdng vonfam cé hé s8 nhiét dién trd
a=4,5.10" K", Coi dién tré cla day toc béng
dén ting bac nhit theo nhiét d6. Dién trd cha day
toc bong dén & 20°Cla

A. 66Q B. 44Q D. 1,39

Ciu 21. Pién trd clia day dan kim loai khéng phu
thudc vao yéu tdé

A. nhiét d6

B. d6 sach ctia kim loai

C. ban chat ctia kim loai

D. &nh sdang kich thich

C. 0,3Q2

Cau 22. Chon dép an sai khi ndi vé hién tugng
duodng cuc tan trong dung dich dién phin

A. Hién tugng duong cuc tan xay ra khi dién phéan
dung dich muéi cua kim loai dung lam an6t

B. Hién tugng duong cuc tan xay ra khi dién phan
dung dich mudi cua kim loai ding lam catot

C. Khi ¢6 hién tudng duong cuc tan thi dong dién
trong dung dich tuin theo dinh luat Om

D. Khi c¢6 hién tugng duong cuc tan thi andt bi dn
mon. '

Ciau 23. Dong dién trong méi trudng nao dudi day
co tinh chét chinh luu?

A. kim loai B. dung dich dién phan

C. chan khéng D. chét khi

Cau 24. Su phéng dién tir luc trong chét khi dugc
thé hién trén déc tuyén vén — ampe khi
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A. Unhé

C. U qua lén

dung

A.cuc phatla 1
C. cuc phatla 3

B. U du lén
D. v4i moi giad tri cua U
Cau 25. Cho tranzito nhu hinh vé. Chon dép an

B.cucgéclal 3

D. cucgdcla 3

g e o i A R R,

PrEN
2
Ei

PAP AN
Cau Cau 2 | "Cau's | "Cand'| Cau’s
B D C B
Cau 6 Ciu 7 Cau 8 Cau9 | Cau 10
C A D C B
Cédull | Caul2 | Ca4u 13 | Cduld | Cauls
C A C B A
Cau 16 | Caul7 | Cau 18 | Cau19 | Cau 20
D A B C A
Cau2l | Cau22 | Cau23 | Cau 24 | Cau 25
D B C C B

GIAIPEKY TRUET?C__

i |"'—" liép theo trang 15 |

Cic Eran co. j’{h g:rar cfung Ea; ft:ran fré‘n e} ré'tnﬁ;éu E:ran

E‘-ﬁ‘m .

_'Taﬂaa

C?m J'uf g;rac
£A+£C+£E 36ﬂ

Iﬁ:

- gﬁz r:fung; E.::ra' saaﬁ H:*dng Eﬁng fén mang fafban E’réﬂg

ABCDEF
va AB CDEF BCﬂEFﬁ

Clﬁzmgmmhring AB FDEC BF.DECA

LIRS R ey st el el e

Giai. Vé phia ngoai luc giac lﬁ”}r d1ém G’ sa::: ch-::-
-tam g1ac GBC dbng dang voi tam gidc JFBA, ta c6

£DCG = 35{1”-(¢GCE+ LBCD) mEF

'GC EF

D ED’
dang vcn nﬁau D@ -::lang chng rmnh dm:fc
MBC &FB’G ﬂEDC &FEG DU du-_ S g

AB EC‘ FD FB FG FD

e el ﬂE BE GF E’F BF
taco dﬁu phal chu:ngmmh -

vﬁ

dﬂ .vé;.}' cac tam gmc DC'G' va. BE'F dﬂng

_«tua: ralcet. C&n phakﬁtga,raket

iy
"'I 1’ ."'.\l . "
3 ' i
- - - -
. 4 A e L
A el
o B II al
ey

e e N e e el e o L i o e ) T g e e

316 Gt BAN ON THI DATHOC
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Cho biét: Hing s6 Plank h=6,025.10"*J.s ; dién
tich nguyén 6" e=1,6.10""C; téc do anh sdng
trong chin khdng c = 3.10%m /s ; don vi khéi irong
nguyén fir u =931,5MeV /¢,

Cau 1. Hat nhan ;‘M c6 khoi lugng ban dau m,

sau phong xa trd thanh hat nhan con ;;N . Tai thoi
diém ¢ khéi ltong M do dugc nho hon Am so véi
hic dau (¢=0). Khéi lugng N do dugce tai thdi
diém 2¢1a

4,
e B B, Am{de )t
My Aa my A
Am_ 4 A
C. Am(2—-—).—L. Do (2~ 1)
my A Am’ 4
Cau 2. 7Co phong xa « tao thanh j®Am véi chu

ki ban rd 5,33 ridm. Thoi gian dé khéi lugng Mn
tao thanh gdp 2 lan khéi lugng Co con lai la

A, 10,66 nam. B. 6,81 nam.

C. 8,4 ndm. D. 5,57 nam.

Cdu 3. Ba mau chdt phéng xa ¢é chu ki ban ra lan
lugtla T); T, vaT, . Biét rang sau ciing mét khoang
thdi gian thi lugng chat phéng xa & miu thit nhat
chi con 25%, lugng chat phéng xa & mau thit hai da
phan ra 87,5%, lugng chat phong xa ¢ mau thi ba
con lai 12,5%. Quan hé giwa cac chu ki ban ra trén
la

1 1 1
A, TTETH_E;E B.ﬂ:TE:TE=21313.
e d ¥ gatt ]
ChLEN=— == Dh:Lih=—i—i=
2 413 23 4

Céu 4. Hat nhan poloni #}° Po ding yén phéng xa
o bién d6i thanh hat nhan chi, khong kém bric xa
¥ . Khdi lugng cdc hat nhan poloni, ¢, chi 1an luot
la: 209,9828u; 4,0015u; 2059745u, ldy
lu=931,5MeV /c*  =1,66055.10""kg. Sau phéan

ung, hat nhan chi sinh ra c6 t6c dé tic thoi
A. 1,11.10" (m/ ). B. 3,33.10° (m/s).

C. 4,71.10° (m/s). D. 6,66.10° (m/s).
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Céu 5. Phdn éng: »+3° y -0 Ce+gq Nb+3n+Te
téa ra nidng luong bdng 176,3 MeV. Cho ning
lugng lién két riéng cua U235 la 7,7MeV, cia Nb93
la 8,7MeV. Nang luong lién két riéng cua
Ce140 la

A, 8§37 MeV.
C. 1180 MeV.

B. 1176 MeV.
D, 8,43MeV.

Cau 6. Khéi lugng hat nhan @ ne, $He va tH lan
lugt 1a 19,98695u; 4,0015u; 2,0136u. Biét khéi luong
proton va ndtron tuwong ung la 1,007276u va
1,008665u. Hat nhan dé bi pha vd nhat la

A. ONe B. JHe

C. g D. Khéng du dit kién dé danh gia

Cau 7. Ding hat « ¢6 dong niang 7,7 MeV bén vao
hat nito [* & dang ding yén thi thu dugc mot hat
proton va hat nhan oxy, khéng kém bic xa y. Biét
dong nidng cua hat proton la 4,5MeV ; khéi lugng

cua cac hat nhéan nito, hat « ; hat nhan proton va
hat nhan oxy lan lugt la: 14,00307u; 4,0015u;

1,00728u ; 16,9991u ; 18y lu=931MeV /¢*. Géc hop
boi hu:u:fng f:huyén déng cua hat nhan O va huéng
chuyén déng ctia proton la

A. 65%24', B.26%'. C. 88%32".

Cau 8. Poloni 210 la chit phéng xa ¢6 chu ki 1384
ngay. Ldy N, =6,02.107 (1/mol). D¢ phéng xa sau

1 ndm ctia mét mau Poloni ¢é khﬁ’i'lm;:tng ban dau
3,15mg la

A.2300 Ci.B.2,3 Ci.C. 8,4.10'°(Ci) D. 8,4.10" (Ci)

Céu 9. Ban proton c6 déng ning 5,45 MeV vao hat
nhén jBe ding yén. San pham sau phan tng gém

D. 91°28".

hat X va hat o ¢6 dong ning 4MeV chuyén dong
vudng goc vdi phuong chuyén déng ctia proton.
Biét m, =1,0073u;m, = 4,0015u;m, = 6,0150u L4y

lu=931,5MeV /c* =1,66055.10"2 kg . T6c d6 cla

hat X la:
A 1,07.10°m/ s . B. 1.51.107m/s.
C.1,07.10"m/ s D.0,76.10" m/ s.

Céu 10. Bdn mot proton ¢6 khéi lugng m , vao hat
nhan Li deng yén. Phan tng tao ra 2 hat X, méi
hat cd khéi lugng my ; van t6c c6 do6 16n v, va co
huéng tao v&i phuong chuyén dong cia proton
g6c 60°. Téc d6 ban du clia proton la:

A v, =TXX B. FP=M,

.H’EF .?H.P
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C.v, =27x% DRAELTEYE
My -ﬁmp

Ciu 11. Trong quang phé vach cia nguyén tur
hidr6, vach ung v6i budc séng dai nhat trong day
Lai- man la A4;= 0,1216 um va budc séng dai nhat
=0,65664m . Khi electron
chuyén tir qui dao M vé qui dao K thi photon phat
ra c6 tan s6

A, 2.10"° Hz.

C. 2,92.10"° Hz .

trong day Ban- me 1a A,

B. 2,92.10" k=
D. 2.10" 2.

Cau 12. Céc nguyén t trong mét dam khi hydré
dang & -:ung mét trang thai ding hdp thu nﬁng
lugng cua chiim photon c6 tn s8 £, va chuyén lén
trang thai kich thich. Khi cdc nguyén t chuyén vé
cac trang thai c6 mirc nang lugng thap hon thi phat
ra nhiéu bac xa khac nhau, trong d6 cé 2 bic xa
thudc ving nhin thdy. Khi chiéu cac bic xa trén
vao kim loai Na ¢6 gidi han quang dién 0,5um thi
s0 biac xa khéng gay hiéu ing quang dién la

Al B.d &3, D. 4.

Cdu 13. M6t nguyén t& Hidré nhan ning luong
kich thich, electron chuyén 1én qui dao O. Khi
electron trd vé cac qui dao bén trong, nguyén t

A. c6 thé phat ra nhiu nh4t 3 photon.

B. néu phat ra 3 photon thi ¢6 1 photon trong viing
nhin thdy.

C.co thé phat ra 2 photon trong vung nhin thay.

D. chic chén phét ra 1 photon trong viing r ngoai.

Cau 14. Nang luong cua nguyén t@ hydrd khi
electrén 0 qui dao ding thi n duge xac dinh bdi
13 6

cong thic E, = (eV). D€ ion héa mot khéi

khi hidré, ngudi ta chi€u vao nd thét chiim bic xa
ldy tir 6ng Cu-llt-gm Trong trm:mg hgp Iy tuong,
hiéu dién thé nhd nhat c6 thé dat cho 6ng Cu-lit-
gio dé lam viéc trén la

A.13,6V. B.136V. C.13,6kV. D.1,36kV.

Céau 15. Ban kinh qut dao cta electron cia nguyén
tir hidro khi 0 qui dao dimng thit n duge xac dinh
bing céng thic r, =r.53.107" (m) . Mot khéi khi
hidré dwge kich thich sao cho né ¢6 thé phat ra 3
bic xa khac nhau. Ban kinh qui dao nhd nhdt cua
céc electron ctia nguyén tt hidré bi kich thich néi
trén la

A. 5,3.107 (m) .
C. 47,7.107" (m).

B.10,6.107" (m).
D. 21,2.107" (m).
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Canl A Cau 6 & Caull | B
Cau2 | B Cau 7 C Cin 12 | B
Cau 3 A Cau 8 B Cduld | D
Cau 4 B Céau 9 C Cauld | A
Cau b D Cadull | A CGiu 15 «C

Ciul.Papan: A
Go't - Tai théi diém t céd Am =my(1-279T)
Khéi lugng cua hat nhan me bi phan ra dén thai

, § Am
didm 2t1a: Am'=my(1-272Ty=m, {1—(1—‘__”—)2}
0

=g

my

4
Khéi lugng hat nhan N tao thanh: my = Am'.—=

:
Am._ A
=Am(2-—).—=%
my 4
Cau2.Papan: B
Gort y: Khéi lugng hat nhan Mn tao thanh

AMR

My, =g (1— 277 ). 8 = 20 2797 = 28T = 2247

Q

_In(22/7)

=4 J =8,81nim

Cau3.Dap an: A

Corys' N N 27 2SN = 0T ;
Nym Noo 2700 = 0,125N,, = ¢ =37, ;
Ny = Np3.275 =0,125N,, = t =31,
A
suy ra: e R s e
4 RT3

Cdu 4. Dap an: B
Goi y:Nang lugng toa ra cua phan ing:

Q0 =(209,9828-4,0015-205,9745).931,5 = 6,3342(MeV')

Theo dinh luat bao toan déng lugng:

=

Mo Ve + MppVp, =0 = m, |1”¢| = Mpp |"'"P.':|

i
i1
= Wi = W,
M py,

wda' +w|:1PiJ =0

Lai co:

R E%Q =0,1207 (MeV)

ke Sy 2.0,1207.1,6.107"
P 1 209,9828.1,66055.10~%7

=3,33.10° (m/s)

Ciu5.Papan: D
Goi y: Pinh ludt bdo toan ning lugng toan phan:

22
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m,c’ +92m c¢* +143m,c* -235¢,
=58m,c* +82m,c* —140¢,, +41m c°
+52m c* - 938, +3m c* +Tmc’ + 0
&> —235g; = —140&., —93&y, +Tmc” + 0
Suy ra nang lugng toa ra sau phan tng;
2356, -9, +7.0,5+0
140

'ECE = 8,43(M€V}|

Cau 6. Dép 4n: C
Gor prNang lugng lién két riéng:
5 Zm, +(A:{Z)mﬂ — iy 2

thay s6 vao dugc:
Ex, =8,623.10 0 uc? ) g5, = 7,596.10™ uc? ;
&y =~1,171.10 2 uc?
Véy hat nhan dé bi pha v nhatla: ‘g
Cau 7. Dap an: C
Go! y:Dinh luat bao toan ning lugng toan phén:
W, +m.c* +myct = mﬂcl + aw.,:,r:1 + Wao TWyp
= Wy tWy, =W, + m.c’ +myc’ — (mﬂ,l::2 + mpcz)
= 6,01489(MeV)
Wy, =4,5(MeV )= Wyo =1,51489 (MeV)
Dinh luat bao toan déng luong:

MV, =m

2 Vp +ms Vg,

(mava) =(m,7,) ~(movo)
2.m ‘E‘ n, |E‘

3 2m, W, —2m W, —2m, W,
2J2mo Wy \f2m, W,

e

[ -

= cms(vﬂ;v

i

COS [v_"u—) 24u.7,7-2u4,5-2.17u.1,51489
e 2:J2.171.1,51489 2.4, 5
= 0,025 (1517, | = 8832

Cdu 8. Dap an: B
Goi y: Do phong xa:
H =AN, = L N 27T =8,4.10"°(Bq) = 2,3(Ci)
{10l
Ciu 9. Pap an: C
Goi y: Ap dung dinh luat bao toan déng luong co:
Pp=Px+Pyimd p, Lp,
=5 pff =p§ +p§_, = my Ky =mP.I{'p K

Téc @6 cua hat X la:
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KL

iy

=1,07.10"m /s

J 2.3.57.1,6.10°"
UX = ]

6,0150.1,66055.107%

Ciu10.Pap an: A

Goi y:Ap dung dinh luat bdo toan déng lugng cé
P,=Pyxi+Pyy- Ma mébi hat X chu}rén dong theo

phuong hop v6i phuong chuyén déng cua proton

mét goc 60° = p., =Px2 =P, =V, = DX x
m
P
Ciu1l. Papan: B
e~ e
Goiy hf =—+— = f=29210"Hz
b A

Ciu12. Dép an: B

Gor y. Nguyén tit c6 thé€ phat ra 2 bic xa trong
vung nhin thdy = electron ¢6 quy dao 16n nhat 13
qui dao N. Khi chuyén vé cac mic ning lugng
thdp hon, dam nguyén ti phat ra 3 birc xa thudc
day Laiman (thu6c ving t ngoai); 2 bitc xa dai
nhdt thuéc ddy Banme (vach &4 va vach lam) va 1
bitc xa hong ngoai (khi electron vé mitc M). Bic xa
héng ngoai va anh sang dd khéng gay hiéu tng
quang dién cho Na= Pép an B.

Caul3. Papan: D

Gor y: Khi electron tit cac muc kich thich tré vé qui

dao K thi nguyén t phat ra photon trong ving ti
ngoai. Pap an B dung.

Cau 14. Pép an: A

Goi y. Nang lugng d€ ion hoa nguyén ti hidré
bang nang lugng cta bic xa chiéu vao va bing
nang luong ma electron nhan dudc khi ting téc
trong 6ng Cu-lit-gio:

0-13,6=¢e=elU = U =13,6(V)

Cau 15. Pap én: C

Goif . Kh6i khi hidr6 c6 thé phat ra 3 bic xa khac
nhau = electron chuyén lén quy dac cao nhat la
qul dao M: n= 3::-“335 3. m'“ —-4? ? m‘”( )

e e s 2

T.-Ep theo tr{:r'n g
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“NHA BAC HOC”, THIEN TAI
VA TR TUONG TUONG

(Tiép theo ky trudc)

A} I3 chua ké nhitng quang cdo vé cdc Iop
day ldp trinh nhan nhdn o khidp noi !

Briing nhu the. Toi khéng nghi ring lai 6,
mot bén, 1a mot nhim ngudi ky di co kha ning
hifu dugc toan hoc va, mét bén, 1a nhing nguwdi
binh thu’dng Toan hoc la mét trong s nhitng phat
minh cta nhan loai, do @6, vé d6 phitc tap, né
khﬁng thé vugt qua nhitng ci ma con ngudi cé thé
hiéu duge. Mot lan t6i c6 doc trong mot quyén
sach vé toan hoc moét cdu nhu thé nay: * Cii ma
mot ga dién lam ra thi nhitng g¢a dién khéac déu co
thé lam dugc”. Cac Iy thuyét cta ching ta vé Ty
nhién c6 vé nhu la tritu tugng va lam cho nhimg
ngudi khéng dudc hoc ching cam thdy khiép so,
nhung ciing khéng nén quén ring nhiing ké lam ra
churlg la nhung gé dién khac. Ciing can phai théng
cam vcu st cuong diéu, véi khuynh huéng lam cho
tit ca nhiing 1y thuyét d6 déu qua sdu xa hon la
trén thuc t€. Mot lan Khéc, t6i vdi con trai — héi do
chau dang theo hac triét hoc — cling doc mot doan
trong cubn sach cua Spinoza. Lap ludn trong do
hoéan toan chang co gi la cao siéu ca, nhung no lai
dugc che day bﬁng mot md nhung thude ngy,
nhitng thuc thé va cic thiz tim phao khéac, dén ndi
sau mot lat ca hai cha con t6i déu phi cudi. Ong c6
thé cho rang t6i noéi hoi qua. Ai lai dam di cudi
mot nha triét hoe tam ¢& nhu Spmcnza | Nhung {:‘
day Spinoza chang 6 ly do nao d€ bién minh ca.
Vao cung thai do ¢ Newton, c6 Harvey - ngudi da
nghién ctru sy tudn hodn cla mau -, ¢ rat nhiéu
ngudi ma nho cac phuong phap phan tich cia ho,
khoa hoc di phéat trién. Ong ot 14y bat cit mot
ménh dé ndo cda Spinoza va bién né thanh mét
ménh dé co ¥ nghia ngudc lai 1di quan sat xung
quanh minh xem, t6i d6 6ng ¢ thé noéi duge ménh
dé nao la diing, ménh dé nao 14 sai. Ngudi ta cit dé
minh bj huyén ho#c vi Spinoza da ¢ ding cam
ti€p cdn nhitng van dé qi:larl trong, nhung tha hoi
ong ta dung su c6 ding cam 4y &€ lam gi néu nhu
no L:hang mang lai két qua nao ?

Trong cdc sach gido khoa ndi tHéng cua
ong, cdc nha triét hoc vd nhiing lof binh luin cua
ho thurong bj ong phé phan...

Cai lam cho t6i khong thé nao chiu duge
khong phai 14 triét hoc ma la thit thong thai rdm.
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Chi gid nhu cac nha triét hoc ditng lén mit lam ra
ve qud nghiém trong, chi gid nhu ho c6 thé néi thé
nay: “ D6 la diéu t6i nghi, nhung ngai A ngai B nao
do lai nght khac va diéu d6 ciing kha dich dang".
Nhung khéng ! Ho lai loi dung thuc t8'1a c6 thé
khong c¢6 hat co ban t6i hau d€ khuyén khich
ching ct ¢ yén do, va day la cai ma ho néi mot
cach trinh trong: “Tu duy cta cac anh chua dat tdi
du do sau cua sy vat, hay dé toi cho cac anh mot
dinh nghia vé thé gi6i trudc da". Khong doi nao !
T6i da quyét dinh dit khodt la s& kham pha thé
gidi ma khéng can tdi cai dinh nghta &6 cta ho.

Lam thé ndo ma 6ng biét dupc bai todn
ndy hay bai toan khdc c6 thé bé cong dé lao vao ?

Ngay tr thdi hoc trung hoc t61 da co v
niém rang can phai nhan tdm quan trong ciia mot
bai todn v&i xdc suat giai duge néd. Do chinh 1a loai
¥ tuong nén gieo vao ddu 6c clia mot dita bé co
thién hu’cing ky thuat, vi d61 voi no tat ca déu phal
c6 thé dudc t6i wu hod. Trong bat cit hoan canh
nao, khi ngudi ta biét két hgp hai yéu td dé (tic
tim quan trong cha bai toan va kha ning giai duac
no - ND) mét cach thich hop thi ngudi ta sé khéng
tiéu phi d&i minh d¢€ hic didu vao mét bai toan ma
minh kh{f‘.-ng thé giai dudc ciing nhu khong hoi dau
di giai nhitng bai todn nhd nhoi ma nhitng ngudi
khéc cfing c6 thé 1am duoc.

Fay 1dy vi du vé trudng hop béi todn ma
ong da duoc giai Nobel cung véi Schwinger va
Tomonaga, cdc dng mdi nguoi da tiép cdn né mot
cach khdc nhau. Vay 6 phai bai todn dé da dén liic
dat biét chin mui hay khéng? :

Pién déng luc hoc luong tir da dugc Dirac
va mét s6 nguwdi khac phat minh vao cudi nhitng
ndm 1920, chi it lau sau khi Co hoc lugng t ra doi.
VEé can ban, ly thuyét cda ho la ding, nhung khi
tién hanh tinh toan thi ho vap phai nhitng phuong
trinh rdt phitc tap va khoé giai. Phép gin diing bac
nhat thi ngon lanh khéng c6 van dé gi, nhung khi
dinh tim két qua chinh xdc hon bdng cach tinh
thém nhimg hiéu chinh béc cao thi ho lai ldm xuat
hién nhitng dai luong vé han, cdi ma ngudi ta goi
la “cac phan ky". Trong suét 20 nam, ddy la mét
thyc t& phd bién tdi mirc ngudi ta c6 thé im thay
trong bat cit cuén séch nao vé ly thuyét lugng ti.

Chinh khi d6 Lamb va Rutherford da céng
b6 cac két qua do ctia minh vé su dich cia cac mice
ndng lugng dién tir ‘trong nguyén tr hidro, Trudce
ddy, ngm:i'l ta c6 thé hai long véi nhimg danh gia
thé cla ly thuyét, nhung gid day phal d61 mat vi
mot con s6 rdt chinh xdc, Hinh nhu ld mét ngan
sau muoi méga Héc hay dai loai nhu vady. Va ai
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cang ¢d chung mét y nght: ©
cai bai toan quéi quy nay.”

Can phai giai quyét

Xudt phat tir gia tri thuc nghiém d6, Hans
Bethe da tién hanh mot cach tinh nhanh, trong dé
éng sdp xép sao cho hiéu @ng nay bt trir cho hiéu
tng kia d€ thit khir di cdc phan ky, nhung s6 hang
cd xu huc:‘ng tdng v6 han s@ bi chin lai bdng cach
nhu vay 6 moét gid tri dudng nhu chﬁp nhan dugc.
Va 6ng da thu dugc con s6 x4p x1 mét ngan méga
Heéc. Téi nhé la 6ng da cho mdi mot s6 ngudi dén
ché 6ng & Corneil, nhung vi phai ving mit do
cong chuyén, éng da goi dién thoai cho ching t6i
va chia se v6i t6i vé nhitng ¥ tudng ma éng vira
nay ra trong lic ngdi trén tau hod. Sau khi trd vé it
lau, 6ng c6 giang cho ching t6i vé van dé nay,
trong dD 6ng d4 chi cho chung t0i cdch lam thé nao
dé tranh duoc cac phén ky bang thu tuc vira néi &
trén. Nhung vi tdt ca van con qua mu md va cd vé
hoi tiy tién, nén éng ndi vdi ching t6i rang sé rat
t6t néu cé ai d6 lam lai lai chuyén nay mét cach
that dang hoang. Vao cuéi bubi hoc, t61 tim gip
ong va noi: * Cling dé thoi ! Téi biét cach lam réi”.
Va ong thdy ddy, toi da bat tay nghién citu van dé
dé ngay tit nam hoc cuéi cing cua tdi & MIT
(Massachuset Institute of Technology — mét trong
s6 nhitng trudng dai hoc ndi tiéng nhat cta My -
ND). Ngay thdi gian do t6i thdm chi con bién soan
xong ca mot 10i gidi nhung ...t4t nhién 1a sai ! Su
déng goép cua chding t6i, gdm Schwinger,
Tomonaga va t6i, la ¢ chd tim ra dugc moét phuong
cach bién thu tuc cla Bethe thanh mét phuong
phap tinh chéit ché, hay néi theo thuit ngr chuyén
moén 1a thoa man duge yéu cdu bat bién tuong d6i
tit d4u dén cudi. Tomonaga da chi ra dude mot
phudng phap kha di, Schwinger thi dang xay dung
mot phuong phap khéc. Con t6i t6i gap Bethe dé
trinh v&i éng phuong riéng cua minh. Piéu khoi
hai 1a lic d6 t6i khong lam sao gidi dudc cu thé
mét bai todn thuec t&€, dit 1a don gian nhat trong linh
vuc d6. Lé ra t6i phai tap lam diéu d6 trude di moi
phai, nhung t6i lai quéa ban tam vé ly thuyét riéng
caa minh...N6i moét cach ngin gon 1a téi khong thé
thdy nhitng y tudng cia minh c6 én hay khéng.
Bethe va t6i cing nhau tinh ngay trén bang...va
chiing t6i da khéng tim dugc két qua ding. Tham
chi con t6i t& hon ca trude. Téi trd vé nha va quyét
dinh phai tdp luyén trén cac vi du. Sau khi lam thi
nhu thé, t0i trd lai gdp Bethe va ching t6i lai ciing
nhau tinh lai, va lan nay thi moi chuyén ...that t&t
dep. Ching t6i khéng bao gid hiéu dudge lan dau
tién chiing t6i da pham sai 1dm & dau. C6 thé 1a
mot 161 ngd ngan ndo dé ciing nén...
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ENGLISH FOR PHYSICS
Problem. A thin copper
plate of mass m has a shape ; g
of a square with a side & et
and thickness d. The plate is ST
suspended on a vertical  —fr—erfo
spring with a force constant —
k in a uniform horizontal % >

magnetic tield B parallel to the plane of the plate.
Find the period of the small amplitude vertical
oscillations of the plate.

Solution. The plate oscillates harmonically with
displacement y from its equilibrium position as a
function of time ¢

y = Asin(ot + ¢) | (1)
where the amplitude 4 and phase constant ¢ are

determined by the initial conditions. Taking the
firstand second time derivatives of this expression
gives the velocity

v= Aacos (ot + p) (2)
and the acceleration
a=-A@ sin(wt +¢) (3)

of the plate. The problem is to find the period T of
oscillation, which is related to the angular
frequency in the above formulae as7 = 27/ @ . In
the absence of the magnetic field, that angular

frequency would be simply @ =Jk/m .

However in the presence of the field, there are
induced voltages and currents that cost mechanical
energy to establish. Those energies are associated
with forces that in turn alter the frequency of
oscillation.

Consider the plate at an instant that it is moving
vertically downward with velocity v. Viewed from
its left edge, it is like a short but tall bar moving in
a magnetic field. Its bottom edge is cutting across
magnetic field lines, giving rise to a motional emf
(or Hall voltage) £ = Bvd . That voltage is created
by a charge flow (ie, eddy current) whose
direction is out of the page in the given diagram
according to Lenz's law. (Another way to see the
direction is to imagine a small positive free charge
moving downward with the plate. The magnetic
force on that moving charge will push it toward
the front face of the plate.)
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Consequently the front square face of the plate will

build up a positive charge and the back face an

equal and opposite negative charge. We thus have

a parallel-plate capacitor with capacitance
C=gb’/d.

The energy stored in this capacitor is

1
= %Csz = Eaﬂbzﬁzuzd (4)

after substituting in the preceding expressions for
the capacitance and emf. The force associated with
this potential energy is

d
F= L —Eﬂbzﬂzv—d—vd
dy dy -
dv dt , ©)
==’ B'v——d =—gb’Bad
dt dy

since dy/df = u and du/df= a. The minus sign
indicates that this magnetic force is upward on the
downward-moving plate, slowing down the
oscillations.
Newton's second law for the plate now takes the
form

ma=—ky—eb*B'ad = m pa =—ky (6)
where m; =m+g,h*B*d. Note that it is not
necessary to include the constant gravitational
force mg if we measure y from the equilibrium not
the unloaded position of the spring. We conclude

that
2l
7="" =g (et =sz’”+£“£’ 24 @
) k k

Three comments should be made about this
solution.

First, the correction to 7' due to the induced emf is
extremely small. The ratio of the correction term to

the uncorrected period is g,5?B%d/m=¢gb?/p,,,
where the mass density of copper . is
Pm = 8960 kg /m’ . Even for a large magnetic field

~of B=0.1T, the fractional correction to the period

is thus onlyl07'7, which is negligible. For all
practical purposes, the plate will oscillate with the
same period as it would in the absence of the
magnetic field! So this problem is purely of
academic interest.

second, Eq. (7) only reflects the contribution of the
induced voltage. There is also a contribution due
to the induced current. However we can show that

it is smaller by yet another factor of 107"’ and
hence is even more negligible. The magnitude of
the charge on either of the square faces of the plate
is g=Ce=¢gh*Bv. Thus the induced current is
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[ =dg/dt=¢g,b*Ba. This is associated with a
power (Joule heating) of
2
P=1R=(gp"Ba) 22 (8)

32
where R i1s the resistance of the plate in the
direction perpendicular to the page, and ris the
resistivity of copper. Substituting Eq. (3) into this
expression, the average value of the power over a
period of oscillation is

P, = &b B pAw'd (s.in1 (ar+ @}}

&)
= %Eﬁbzﬁzpfaﬁa'

and thus the average mechanical energy lost dne to
the eddy currents over a period is

Eqp = P T = negb* B2 pA*a’d (10)

Compare this to the average of Eq. (4) over a
period, |
U= b B A w'd <m53 (ot + n;}))
4, 1)
= E Eﬂbzgldzﬂf{f
The ratio of Eq. (10) to (11) is

E — 2 Eﬂjﬂ
Uﬂug T

Igrioring the factor of 877, this result is simply the
ratio of the time constant RC to the period of
oscillation 7. But & =8.8 pF/m and the resistivity

of copper is  approximatelyl.7x] 07 Qum,
depending on its exact purity. Thus for realistic
values of & and m (say, 100 N/m and 0.1 kg,

respectively), Eq. (12} is equal to approximately
107", which is negligible. Still, if one is going to

include a term of fractional magnitude 107 ", one
may as well keep a term of fractional magnitude
{1 il
TU MO
- suspended: freo
- uniform horizontal magnetic field: fir rudng déu ndrm
ngang
- the small amplitude vertical oscillations: dao déng
thang diing bién d6 nhd
{’m] oscillate harmonically: dao déng dréu hoa
- displacement: /i dé
- as a function of time: /3 ham cua thoi gian
- initial conditions: cdc diéu kién ban déu
- taking ... time derivative: /4y dao hdm theo thoi gian
- angular frequency: £in s6 géc
- (to) alter: thay déi
- viewed from its left edge: nhin #ir canh bén trdi.

(Xenm tiép trang 23). | 1<
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GIAI NOBEL VAT LY 2012
BAY BE NGHIEN CU'U PUGC TINH
CHAT LUONG TU
" CUA TUNG NGUYEN TU,
TUNG PHOTON
Nguyén Xuin Chénh

Vién Han lam khoa hoc Hoang gia Thuy Dién da
quyét dinh trao giai Nobel Vat Iy ndm 2012 cho
Serge Haroche (ngudi Phap) va David J.Wineland
(ngwdi MV) “ vi nhang phuoneg phap thuc nghiém
c6 tinh co ban dét phd nho dé c6 thé do va thao tac
cdc hé luong & riéng ré” : :

Serge Haroche Nguor
Phip. Sinh nim 1944 o
Casablanca, Morocco. Tién si
ndm 1971 ¢ Pai hoc Pierre va
Marie Curie. Faris, Fhap. Gido
sir & Collége de France va
Ecole Normale + Superieure,
Faris, Fhip.

David | Wineland
Nguoi My sinh ndm 1944 &
Milwaukee, WI My. Tién si
ndm 1970 o Pai hoc Ha vard,
MA, My. Lanh dao nhom va
uy vién cua NIST (Vién do
Izéng va Héu chudn quoc gia)
va dar hoc Colorado Foulder,
CcQ My, e E
Cac phuong phap thuc ngluérn ma Hamche va
Wineland ddc ldp sang tao ra la gi va tai sao dudc
danh giad 1a co ban, dot pha dé dugc trao gidi
Nobel?

1. Bi 4n va mong manh ctia céc hé luong

Tir khi co hoc lugng tir ra d&i va phat trién vao dau
nhitng nam 1930, cdc nha khoa hoc da thay cac hat
vi mé nhu dién t, photon, nguyén tu ... ¢6 nhiing
tinh chat ky la, khé hiéu dén mic bi an. Mot trong
nhung bi 4n d6 14 hat vi moé khong 6 trang thai
xac dinh nhu & hat vi mé théng thudng ma luén &
trang thai chéng chap |

cua nhiéu trang thai.
Hinh 1. Con méo
Schrodinger

Tf’ﬂﬂg _ﬂ'}.fjf ﬁép kin co e B I
chdt phong xa, éng dém “j->"%
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phong xa va lo chat doc. Nguyén i chat phong xa liic
ndo cing c¢ kha ning phéng xa phdt ra hat anpha
nhung ciing ¢ kha ndng chua phong xa, xdc sudt i3 50%.
Khi nguyén tur phong xa, hat anpha phat ra, éng dém sé
dém duoc 1d cé hat anpha, diéu khién biia rof xudng dip
vo lo chdt doc, con méo sé chét Viy khi o tmng mot hdp
kin nhw vdy, khong thé ndo bit duoc méo dang séng
hav da dzer méo o trang thdl vira song vira chét ha 4
trang thai chong chdp gita séng va chét Néu tim cich
mo hép kin ra -:féF guan sar fhf biét ngay 14 méo dang
song hay dd chél: frang thdi chéng chdp bf co lai thanh
hodc séng hodc chét

Dé hinh dung dugc trang thai chéng chap r4t bi 4n
na}r, Schrodinger ndm 1935 dwa ra thi nghiém
tudng thi'ng (cD Iy nhung khéng thue hién tfhrc:i'c}
cho thdy cé thé bé tri dé tao ra mét con méo §
trang thai nudc doi vira séng vita chét chit khéng
phai nhu la d6i vdi con méo th&rng thuong hodc la
song hodc 1 chét. Con méo nay vé sau goi 1 con
meo Schrodinger va trang thai nudc déi cua con
meo goi la trang thai chéng chap gitta séng va chét.
Thi nghiém tudng tugng ctia Schrodinger con cho
thdy néu tim cach theo déi, quan sit con méo &
trang thai chong chdp nhu thé nao thi lap tic trang
thai chong chap bi pha huy, co chap lai chi thay
dugc con méo hmﬁc la chét hodc la séng. Trang thai
chéng chap bi 4n khé hifu nhung ciing rdt mong
manh.

Dua ra hinh anh con méo cho d& hinh dung cich
hiéu biét va néi theo co ll.fcing t thai d6: hé luong
tir riéng 1é (photon, dién tu, nguyeén t v.v...) luén
0 trang théi chéng chdp clia nhiéu trang thai. Thao
tac, do ludng hé luong ti 1a lam cho hé luong ti
tuong tac véi moi trudng bén ngoai, ldp tic trang
thai chéng chap bi pha huy, khéng con hé luong ti
nia. Tir gan 100 ndm nay mei ngudi déu nght nhu
viy. Nhung gin day hai nha khoa hoc 1a David
Wineland va Serge Haroche da doc lap véi nhau
lam nhung thi nghiém dot phai thao tac va do
dudc cac tinh chdt cua nguyén t& cing nhu photon
d trang thai chong chap.

2. Bay dé€ nghién cifu tinh chat lugng tit cdia titng
nguyén i

Day la cong trinh thuc nghiém cua Wineland, thue
hién ¢ Vién NIST va Pai hoc Colorado Boulder &
My. Trong thi nghiém cua David Wineland
nguyén tr dudc 1ay bét dién tir dé trd thanh ion
duong va cho vao mot dién trudng tao ra bdi cac
dién cuc sao cho ion duong cén bﬁng trong d6. d
day phal tao ra mét moi tru’dng chan khéng cuc
cao d& khong con nguyén ta phan t& nao khic va
cham, tac dung véi ioh. Nhung ion bi giam lai d6
con bi dao déng nhiét kha manh. Phai chiéu laser
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vdo ion dé€ lam lanh ion theo k§ thuat lam lanh
laser. Ky thudt nay cho phép lam lanh ion dén mot
nhiét d¢ siéu thdp, ¢d mot phdn H d6 trén do
khong tuyét d6i. Nho d6 ion ¢ trang thai ¢6 mic
nang lugng thap nhat, tam goi 1a mudc 0. Mitc ning
lugng ké ti€p trén muc dé sé dude goi la mic 1.

Tra lazer A T8 Tam Lt
Loedn cPlpedr pidan ST BBt 208
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Hinh 2. O phong thi nghiém cia David Wineland &
Boulder Colorada nguyvén tr mang dién tiic 18 fon duoc
gir trong bdy boi cdc dién ruong chung quanh. Mgt
trong nhiing bi mat ding sau dét phd cua Wineland 4
ky thudt ding #a laser vd xung laser d¢ lim lanh va
nghién cuu cdc hign tugng luong #r cua ion by bdy.
Ngudi ta cling dung laser chiéu vao sao cho ¢é
dugc cac hat anh sang cd nang lugng nidm gita
mutc 0 va murc 1 cua ion. Néu mot hat dnh séng c6
néng lugng giva mirc 0 va mitc 1 dugc truyén qua
va tuong tac voi ion nay thi ion sé thu thém ning
lu{:‘ng cua hat anh sang va chuyén sang trang thai
lo lung gitta 0 va 1. N6i cach khic né & trang thai
chong chap gita 0 va 1 giéng nhu con méo vira
sfng vira ché“t néi ¢ trén.

Sau khi tuong tac vdi ion hat anh sdng sé bi thay
déi tinh chat va di ra ngoai. Nghién citu tinh chit
cua cac hat anh sdng truéc va sau tuong tac cho
phép biét dugc tinh ch4t cta ion ma né da tuong
tac.

Nhu vay 1a David Wineland da thue hién duoce
viéc bdy va nhét nguyén i (ion) riéng 1é & trang
théi chéng c:hap va do ludng cac tinh chat lugng tir
cta nguyén t@ ma khéng pha hiy trang thai chéng
chap.

3. Bay dé nghién ctiu cac tinh chat luong tu cua
photon

e Paris, Serge Haroche lai lam thi nghiém nguoc
lai v6i thi nghiém cua David Wineland ¢ M§. Ong
bay va nhét dugc riéng 1é ting ph-::ri:nn va dang
nguyén t bin vao phﬂtﬂn dé tim hifu cac tinh
chat lugng tir ctia photon riéng 18.

Bay photon 0 day thuc hién theo nguyén tic héc
cong huong song dién t néu cd moét cai hdc ma
cac mit bén trong phan xa t6t song dién tir va tinh
todn kich thwdc cua héc sao cho tin s6 phan xa qua
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lai cta séng dién tit phit hgp véi tin s& cla song
thi song phan xa trong héc ¢é tinh céng huong,
cudng do séng phan xa qua lai bi suy giam rat it.
Noi theo ngén ngr hat, thi séng dién tit c6 tan s6

S tic 1a c6 budc song A= %, song dién ti nay sé
tng v&i chiim hat photon ¢6 nidng lugng cta mdi

h
photon la Af = f

cua héc phit hdp véi budc séng A cta photon nén
photon phan xa qua lai gitta hai bé mét ctia héc, rat
it bi tén hao. Serge Haroche da ché tao moét cai héc
rat ddc biét gédm hai guong Gp vao nhau cach nhau
cd 3 xentimet. Guong lam bang vat litu siéu dan
niobi mai béng va lam lanh dén gan khoéng do
tuyét d6i nén phan xa gan nhu hoan toan. Cho vao
d6 moét photon tmg véi séng dién tur tan s6
f =50GHZ (tin s6 séng viba) photon phan xa qua
lai gitta hai mdt guong trong thoi gian dén 1/10
gidy mdi y&u di hin xem nhu photon bi hdp thu
hét. Thai gian 1/10 giay mdi nghe thi thdy qué nho
nhung néu biét riang t6c do photon la
300.000km/ giay thi photon da chay qua chay lai
gitta hai mit guong mot doan dudng tdng cong cd
40.000km tic 1a mét vong quanh Trai dat.

0 héc cong huong, kich thude

Llobon phon 53 g Lo brang ofd h-;:r
ik i losm qn:h:lmul ]II'.I'J'[I"HI
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cluere piliemar e B in
wrEn mr it 2Tauyis M by
flzich Harch o the cho bidt
oA ol e v 4 Bromesg e
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ElE T
Hinh 3. O phong thi nghiém cua Serge Haroche J Faris,
trong chian khong va nhiét d6 gan bing khéng tuyét doi,
photon vi séng ndy qua nay lai trong mét cai hée nho
gida hai cai guong Guong phan xa tot dén miic mot
photon cd trong hde dén mot phan muor gidy mdi mat,
Trong thc:f,r gian s6ng dai nhuw vdy, nhidu thao tic luong

aE CO thé thue fuén doi vor photon b bé? md khong lam
hay hoar,

Nhu vy la ky tich thit nhat cia Haroche la lam ra
cdi héc nhét duge mét photon trong 1/10 giay.
Thi gian tuy ngin nhu vay nhung quéa da d€ do
ludng tim hiu trang thai cta photon. Chu ¥ réng
photon & day tng vdi song viba (ning lugng rat
nho so v&i ning lugng photon anh séng nhin thay)
nén hdau nhu khéng tuong tac véi cac nguyén tir
théng thudng. Serge Haroche s dung nhiing
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nguyén t@ ché tao dic biét goi la nguyén tu
Rydberg. Nguyén ti Rydberg dugc ché tao tir
nguyén t binh thudng nhung kich thich cho dién
t& ngoai cing nhay lén cac mic @ng véi quy dao &
rat xa hat nhan, tic la ang voi s6 ludng ti chinh n
r&t lon. (dién t@ ¢ quy dao gin hat nhan nhit cé n
= 1). Cu thé nguyén t Rydberg ma Serge Haroche
ch€ tao 14 tit nguyén Rb, kich thich cho dién t
ngoai cung ung vdi n = 50 ban kinh quy dao 1én
dén 125 nanomet. D61 v6i nguyeén tit Rydberg nhu
th¢ nay thi nang lugng cta photon tng vdi séng
viba méi da stc tic dong lam thay ddi trang théi,
thi du dua dién tir ngoai ciing tng vdi n = 50 lén
cao mot mitc, ng vdi n = 51. Do dd & thi nghiém
cua Serge Haroche, sau khi d¢a nhét duege photon
vao hdc, mét nguyén tt Rydberg duge truyén qua
hoc. Tuong téc gifta nguyén ta Rydberg va hat anh
sdng lam thay d6i tinh ch4t ciia nguyén tir Rydberg
khi ra khoi héc. Po ludng, theo ddi nguyén tu
Rydberg trudc va sau khi ra khoi héc sé biét dugc
tinh chét cda hat 4nh sang trong héc.

Nhw véy 1a Serge Haroche da thuc hién dugc viéc
bdy va nhét photon va dung nguyén tir Rydberg
dé do ludng cac tinh ch&t lwong t cia photon ma
khéng pha hong trang thai lugng ti ctia photon.

4.Trién vong iing dung thuc t&
Cong trinh cua David Wineland va Serge Haroche
10 rang la mo ddu va dit nén tang cho céc phuong
phap thuc nghiém do ludng va thao tac cac hé
lugng ti riéng biét dé theo ddi dugc cac tinh chat
lugng t cua ching. Bén canh dét pha vé thuc
nghiém déi véi cdc hé luong 1, da xudt hién nhiéu
tng dung kha di cda cdc phuong phap nay. Dé
thay nhat la tng dung dé lam ddéng hé quang hoc
sidu chinh xéc. Ta biét ring chinh xac nhit hién
nay la déng hé nguyén t cesium dung séng dién
tit vi ba d¢ kich thich dao déng & cic mic ning
lugng nhat dinh ca nguyén tit cesium. Do chinh
xéc clia déng hé nay 1a 107" giay. Nay theo cach
cua David Wineland dung song dién tir 4nh séng
dé kich thich dao déng nguyeén t& (ion) do chinh
xéc ctia déng hé nay s8 1a 107 giay, hai bac chinh
xac hon déng hd nguyén t cesium. D€ hinh dung
d6 chinh xédc cua loai déng hé nay, ta gia s nd bit
ddu chay tit ngay sau vu no 16n Big Bang, khoang
14 ti ndm vé trudc thi dén nay déng hé chi sai c6 5
gidy. Néu dung déng hé nay dé kiém tra thdi gian
bi thay d8i nhu thé ndo do hé chuyén déng theo
thuyét tuong déi hep thi voi toc dd cd vai kilomet
mot gid da thdy thai gian ¢ thay déi. Con theo doi
thdi gian thay d6i theo dé cao trong trong trudng
(Xem tiép trang 29) [
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GIAI IG NOBEL 2012

Tiép theo trang 32

Céc thc gia ctia gial IG Nobel Tam Iy hoc 2012

1. Giai Ig Nobel Tam Iy hoc, cc tac gia la Anita
Eerland va Rolf Zwaan (Ha Lan), Tulio Guadalupe
(Peru/Nga/Ha Lan), vé nghién ctu hién tugng
“khach tdi thdm thap Fiffel cia Phap néu nghiéng
minh sang bén trdi mot it, sé thdy toa thap nay
hinh nhu bé di".

2. Giai Ig Nobel Hoa Binh, tc gia 1a Igor Petrov
(Nga), vé nghién cttu “tim cach ché bién thudc nd

cii tit lau khong ding thanh kim cuong nano va s&t =

dung trong tri liéu ung thu nhu mét cach hoa tri
liéun”.

3. Giai Ig Nobel Am hcu: tac g:a la Kazutaka
Kurihara va Koji Tsukada (INhat Ban), vé nghién
citu tao ra SpeechJammer hay mot chiéc may co
thé ngdt quang bai phat biéu (dai va dd) clia mot
dién gid bing cach thu va phat lai dé ho ho nghe
chinh giong minh dugc nhai lai r:hﬁm hon mot
chut.

4. Giai Ig Nobel Than kinh hoc, tic gia la Craig
Bennett, Abigail Baird, Michael Miller va George
Wolford (My), vé viéc ching minh rdng cic nha
nghién cttu ndo bg, nhd st dung cac thiét bi phuc
tap va cac phép théng ké don gidn, cé thé nhin
thdy céc hoat déng cia ndo bd d bat cru dau, tham
chi & mot con ca héi da chét.

5. Gidi Ig Nobel Héa hoc, tic gia 1a Johan
Pettersson (Thuy Dién/Rwanda), vé giai toa dudc
cai “bi 4n” vi sao trong moét s ngdi nha & thi trén
Anderslév cha Thuy Dién, téc ngudi ta lai chuyén
sang mau xanh la cay.

6. Giai Ig Nobel Van chuong, tac gia 1a Van phong
Kiém toan Chinh phit My vi da phat hanh mot
"ban bao cdo vé cac bdo cdo kién nghi chuin bi cho
mot bao cao vé ban bao cido vé cic bao cao lién
quan tdi cac bao cao".

7. Giai Ig Nobel Vat 1y, tac gid la Joseph Keller
(My), Raymond Goldstein (My/Anh), Patrick

kiéu toc dudi ngua
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8. Giai Ig Nobel Khi dong hoc, téc gia la Gido su
Ky thuit May tai Pai hoc California Rouslan
Krechetnikov (My/Nga/Canada) va hoc tré Hans
Mayer (M§) vé nghién citu “nhitng gi xay ra khi
mot ngudi di bé cdm theo trén tay mot tach ca
phé&". Krechetnikov noi: “Di nhién ai cing biét ca
phé sé trao ra ngoai cc khi budc di, nhung ching
toi van khong ngd rang viéc do dém chinh xac
lugng ca phé trao ra 1a c6 thé thuc hién dugc”.

9. Giai Ig Nobel Giai phiu hoc, tic gia 1a Frans de
Waal (Ha Lan) va Jennifer Pokorny (My), vé su
phét hién rdng: con tinh tinh ¢6 kha ning nhan
dién cac con tinh tinh khac, chi nh¢ viéc nhin vao
céc tAm anh chup tit phia sau du6i déng loai.

10. Giai Ig Nobel Y t&, tac gia la Emmanuel Ben-
Soussan va Michel Antonietti (Phéap), vé “dua ra 151
khuyén cac béc sI tién hanh khdm ruét két nhu thé
nao dé giam thiéu kha ning bénh nhan cta ho sé
‘né”.

GL»%J NOBEL VAT LY 2012

I"':"-' Trep rheu rr.-::rng ?3 S

&) ::thec} ﬂm}ré’t hfﬂ‘ng d6i rﬁng thz -::h1 k.'hac I'IhElLl vé dé
_cao ¢6 30cm dd do duge co su tha}r ddi vé thoi
- glan. Mﬁt kha né’mg g dung nita la lam ‘may tinh

 luong tu. Cac ma}f tinh hién nay don vi théng tin.
_n.h::: nhit Ia bit c6 thg c6 hai gia tri hoac 1a 0 hodcla
Sk G Il'lﬂjf tinh 1‘tIr.:mg tur u:idn vi th-:‘}ng tin co ba_n Ia_
~ bit lu*cing t hay qubit, co thé ¢6 dong thai hai gla

o tri0val (trang thai. ch-ﬁng chap). Hai bit hrong to
 tacla hai qubit déng thoi c6 the c6 4 gid tri: 00, 01,

'_'.'.lEl va 11 va moi quhlt kep nay cc- nhléu trang thai
"_-jphu ghep lai nita. Tinh ra c6 n bit iu‘dng iz thi co6
- dén 2" trang ‘that c6 thé ¢4 déng thoi. Néu lam
~ dwugc ma}' tmh c6 300 quhlt thi may tinh d6 c6 thé '
€6 2% gid tri. dﬁng thdi & méy tmh, ‘con s6 nay
- .hﬁng s§ tit ca cac nguyén tu trong vi tru. Su
| 'chuyén cic trang thai najr lai xay ra voi t6c d6 tuc
- thdi khéng bi han ché bdi tc d6 anh sang. Vi vay
~may tinh luong tir chita cuc Ly nhiéu thong tin,
“lam viée cue kyr nhﬂn.h nén goi | ia siéu may tinh.
: -’l.“mi,r nhién hién naj,f nhom cua Daﬂd Wmelanni-
- moi thao tac thi nghiem dm:ic ma}r tmh chi cé'hai
__'s;qubﬂ“ Cﬂn dm:ing farig sﬁ qublt lén Cﬂl‘l la rﬁt khc:-_'

khin nhung nhu vay la vé nguyén tﬁc da, <o tn@n
vong lam duge may tmh ltfcing tr.;r

‘Nhu'v vﬁ}f ¥ nghla khoa hoc ctia cac cﬁng trmh cua

Warren va Robin Ball (Anh), vé tinh toan su cédn .:-f_'.:EErgE Haroche va E'avld Wmeland la -:fu'u: lﬁn, rﬂt

bing luc gitip dinh hinh va di chuyén téc trong '-":ﬁx‘tmg dang :im:fc tra-::: glal NDbEI
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THONG MINH CHINH LA KHA NANG THICH UNG VGl THAY Bﬂl.
“Inrefhgence is the ability to adnpt to change.”

St'ephhen Hawking
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' GIAI IG NOBEL 2012

i GLE ‘ufat I1_.r va Tum lre xln chan tat r:a ;:ar.: ban! -
F ' e )
'DA P A N CAU H OI Néam nay, Giai Ig Nobel 1an thit 22 dudc cong bs va
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K\}/ TRU 6 C trao tang vao sang 20/9/2012 tai Nha hat Sanders, Pai hoc
: Harvard, nuéc My. Tiép theo, ngay 22/9/2012 ¢ Hoc vién
(s 109) Cong nghé Massachusetts (MIT) gan do, céc tac gia dugc

: iai Ig Nobel dén thuyét trinh vé cic phat kién ctia minh.
Hién tugng nay la do cac phén tu nudc i 4 P

chiu tac dung cua luc Coriolit. Luc nay xuit hién

do chuyén déng trong hé quy chidu quay(d day la O day, ho c6 co hoi trinh bay va giai thich nhimg
Trai P4t). D& dang xac dinh dugc chiéu cia xody  thanh qua “nghién ciu” cho cong chiing. Buéi 18 nay dugc
nudc sé co chiéu ngugc chiéu kim déng hé. Harvard Computer Society, Harvard-Racliffe Fiction

Chdc mimg ban Nguyén Manh Ding -  Association va Harvard-Radcliffe Society of Physics
lop 9C truong THCS Vinh Tuong, Vinh Phiic &  Students déng tai trg. 10 "Cong trinh” Ig Nobel vinh danh

tra I61 diing cdu hoi ki ndy cua CLB. nam 2012 duoc tom lugc sau day.
- e i trang ) L
Gio1 thi¢u sach hay B,

xem diéu’ gl khién cho su séng, vii tru va moi vt chét hién hitu nhu ngay nay. Nhimg y tm}ng cua ca-.-::
S tén tudi lém tir Aristotle — ngudi cha d& ddu cua vat li, tac gia quyén Fdr Ii hoe diu tién cla rlhﬁn loai.
~ . dén Dirac - nha vat li li thuyét, tac gia Phuong trinh Dirac, duge Giai Nobel nam 1933 — trong twong
'."“' quan cla bbi canh lich sir.
T Déng théi cubn sach ndy con chira dung rét nhieu ciu hoi. SR
MGt vai cdu tra 11 sé& khién ban ngac nhién, mét s6 cau khién ; '

ban bi sdc, médt sé khac cé thé lam cho ban phai suy nghi... £
Sw ki diéu ctia cac lwe trong vit li, bia cing, in 4 mau, 535 ki di@iﬂ ﬁiﬂﬁ ﬁﬁﬁ

mdi trang nhir mdt poster nghé thuat, hap din va dac sic nhu i@’g %?ﬁﬂ @ y@% H
& - = mét tai liéu tror gidng cho ca gido vién va phu huynh mudn f
“*...7 " tim cach truyén cam himg sang tao téi hoc sinh. *ﬁ

gf‘ g Jgfﬁ Cubn sach tham chi s& lam cho mét nguéd truémg thanh
; | @’ mur:m di hoc tré lai. |

Nhitng cuon sach cing phdt hanh:

Tae E;iﬁ; Fialied Hoir i
T Yy g Whi it ban: Kirn Béng
SR ﬂéﬁ& R Bs Céng ty CP Vin héa Gido dyc Long Minh
R Gﬁbia. 118 000 VND

i A e I S e S e AR T R M e S
o Eﬂﬂfﬁuu bﬁn tm wchgm.: www:i iminh.c .com.vn, cac nha sdch va ﬂﬁu t&; trEn ta&nqﬁﬁc nhw.fFaIrasha, Pﬁwmg-ﬂam

SR S e «c.- ! A ﬂhﬂxﬁﬁﬂhﬁ-ﬂﬁgm *?’.11 EBI I‘ﬁmhcﬁng, H&Hﬁb ﬂ&i.féﬁ_ 4. 64-54}.
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