BQ GIAO DUC VA PAO TAO . ’ Dy thao _}
HUONG DAN CHAM THI CHON DQI TUYEN OLYMPIC NAM 2012

PE THI CHINH THUC Ngay thi thir hai: 17/4/2012 ‘
Thoi gian: 240 phat (khong ké thoi gian giao dé)
Huong dan nay co 7 trang

CAU | (3,5 diém)
1. (1,75 @) Céc luc tac dung lén vat: trong luc mg, phan lyc N, lyc ma sat Fms. Goi oy, w,la

van tdc goc cua dia quanh truc dia va ctia khdi tim quanh truc hinh tru.

. . . Fos = Mg
bicu kién can bang cua khoi tam: ) )
N =mao,, (R-rsin6,)
Tam quay tirc thoi cua dia la A:
Dia lan khong truot o ,.r = oopo.(R —rsin 60) 2
Goi L 1a momen dong luong cua dia quanh tdm quay tic thoi A.

Trong luc gdy ra momen M =mgrsin g, hudng vudng goc voi mat

phang hinh v&.

Theo dinh 1y bién thién momen dong luong M:C;_It‘ Trong khi

chuyén dong thi chi c¢6 thanh phan nam ngang ctia L bién thién, cu thé 13 chi thay doi hudng véi

tbc do thay doi la
dL, 1, , .
ra i L@, = L.cosOy.m,, = > Mre +mr | m,,€080,0,, = Mgrsin 6 (3). ....c.oevvevvne. (0,5 d)
. 2gtan 6
a) T (2),(3) gidi 12 AUOC: 021 = 2 (A) oottt ee s 0,254
) ( )( )g g p0 3(R—r5in90) ( ) ( )
b) Thay (4) vao (1) timra N = 2mgtandy pis, kién lan khong trugt F_ <uN,
Z . , 3 3 T
Kéthop véi (4) c6 — <tanf, <co=atan| — |< O, < —. coovvviiniiiiiii e, (0,5 d)
2u 21 2

2. a) (0,5 d) Momenquan tinh cta dia voi truc nam trong mit phing dia

va di qua tm O: Do ddi xung:
gm0 oz Lo Lo s oy, 1 omr?
Ix_jxdm_ly_Jydm_Elz_Ej(x +y)dm_ > 5 ol
5 \/X

. s , 1 5
Chuyén vé truc qua Achotaco |, :Zmr2+mr2 :Zmrzdo do y:Z.

b) (1,25 @) Do chi c6 trong luc gdy momen lyc vudng goc véi mit phang

hinh v& nén thanh phan momen dong luong theo phuong thang dimg khong doi.
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sme0
sin@

L, = g mr’w, sin® = g mr’e,sind, = o, = () OO OO 0,5 a)

Viy co nang ciia ca hé bao gdm hai dong ning quay va thé ning trong truong

1 1, (doy
E==1,0’+=1,| — | +mgrcosO = const (6).
2L(’Os 2”(dtj g (6)
- 2 2
Thay (5) vao (6): E = 3 mréw?, Sl_n 260 +§ mr? [@] +Mgrcos0 =const .........c....... (0,25 @)
4 sin“6 8 dt

3 ., ,sin%0

i . ) _ 3 .
bat U (9) =2 mro;, Sin? 90 +mgrcos0 la thé ndng hiéu dung. Ta dua bai toan vé chuyén dong

quay mot chiéu voi goc @.D& thay thé ning 1a ham don diéu nén vi tri cdn bang khong bén.
Néu goc 0 tang thi thé ning giam, do d6 dong ning quay ting, tirc vat s& cang nhanh chong rdi
khoi vi tri can bang. Néu 6 giam thi thé ning ting, dong ning giam, tirc hé s& quay cham lai cho
dén khi dung lai hén, gbc léch @ s€ 1a nhd nhét, tuy nhién h¢ khi chuyén dong nguoc lai thi can
DANG S& DI PIA. 1.veveeeeceeeeeeeeeee ettt 0,5a)

CAU 11 (3,0 diém)
1. (1,5 d) Hiéu suat cia may nhiét trong mdt chu trinh
Hmale—&:l—L. = &:L (L) oo s (0,25 @)

Ql Tl Ql Tl
O day, nhiét lugng Q, ma tac nhan nha ra cho ngudn lanh ding dé lam tan nudc da va lam
néng nudc da sau khi tan. Nhiét do ngudn lanh chua thay doi va bang T, = 273K chimg nao ma
khdi nuée 7dé chua tan hét. Trong khi d6, nhiét d6 ngudn qéng lai giam di sau mdi chu trinh va
to1 thoi diém khi nude da da tan mdt ntra thi nhi¢t 6 nguon néng chi con 1a T, < T,. Nhu vy,
nhiét d6 ngudn nong giam dan trong qua trinh may hoat dong.
Gia st tai thoi diém t nao do, nhi@t dd nguodn nong 1a T va sau khoang thoi gian hoat dong yé
cung bé dt ciia may, nhiét 0 nguon nong giam di mot luong 1a dT. Nhiét luong dQ, do nguon
néng cung cap cho tic nhan trong khoang thoi gian dt: dQ, = —m,cdT.
Mat khac, nhiét lugng dQ, do tac nhan truyén cho nguén lanh cling trong khoang thoi gian dt
bang dQ, =A.dm, trong d6 dm 14 lwong nudc d4 di bi tan trong khoang thoi gian dt.

dQ, T, Adm _ T

Khi 4p dung hé thuc (1), tacd —2 =2 = — =
dQ, T m ch T

T

Tﬁdésuyrad?T:—k'dm :>Id—T: A Idm =T, Texp[ Am j

m,cT, T m,cT, m,cT,
Am
(2
mlcsz @

Tl
Thay s6 (2) v6i m = % ta c6 T3 = 346,68 K hay ts = 49,22 °C woooooooeooooceeeeeeeseeeesne (1,25 d)

Nhu vay khi dé tan mét lugng m thi nhiét do khéi nude nong la T, =T, exp [—

2.(1,5d) Kh1 nudc da tan hét nhiét d6 cua nude nong la Ts = 322,22 K

Luc ndy van c6 su chénh léch nhiét do glu’a nguoén nong va ngudn lanh, dong co nhiét tiép tuc
hoat dong dén khi c6 su can bang nhiét gitra hai nguon nong va lanh. Trong giai doan nay nhiét
d6 ngudn noéng giam dan con nhiét do ngudn lanh ting dan.
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Xét ¢ thoi diém nhiét d6 ngudn néng 1a T, va nhiét do ngudn noéng T,. Bong co nhiét nhan
nhiét lugng dQ1 tir ngudén néng va lam ngudn nay giam nhiét d6 dT, dong thoi nha cho ngudn
lanh nhiét lugng dQ-, ngu(‘A)n nay tang nhiét 46 dT,
Taco: dQ, =—-cm,dT, ;dQ, =cm,dT,
Do hiéu suét cuc dai nén

d&_T_Z':> mdT; T, jde’ Ide’

my m,

ST, =TT ™ (3) (1,0d)

dQl T1' _mldTl’ T' T,
Thay s6 c6 Tc = 304,90 K hay t. = 31,90 oC
Cong cuc dai: A, =Q,—Q, =mc(T,-T,)-Am,-m,c(T.—T,). (4)

Thay $0 AUGC Amax =510 KJ oo
CAU Il (3,0 diém)

1. (1,5 d) Xét khoa Kmd. Vi u,, :Ezﬁcosm va ! _ R nén i, =
2 2 oC,

Tur thong qua cudn day: @ :%il+%(i1+iR): Lil+%iR.
Hiéu dién thé u lién hé véi tir thong ¢ boi

LY ©
u=U,cosot==a :(Lll+EIRj. (l)J~
LAy tich phan hai vé cua phuong trinh vi phan trén:
Lil+%iR :ﬂsin ot.

®
O day, hang 6 tich phan bing 0 vi khi dong on dinh khong c6 thanh phar'?m@t chiéu. Do do,
cuong d6 dong dién qua nira cudn day trén doan AM bang

.U, i U, T U, T
Il:—SIncot——:—COS ot—— |+ cos| ot+——m
oL 2 oL 2) 42R 4

_ Y% 2003[a)t o7 ]cos—— Ys
4J2R 8 8 2f

Cuodng do dong dién qua nua cudn day trén doan MB bang

o Uy R U T U, T
I, =1, +iy =—>sinot+-==—2>cos| ot—— |+ cos| ot +—
oL 2 oL 2) 4J2R 4

( j 3T U, 3 ( ﬁj

2cos| wt — COS— = ——— cos—cos ot ——

4( 8 8 zf 8

Do léch pha giira i, va i, la (p(iz)—(p(il):———(—?jza,hay i, sém pha g SO VO ;.

2. (1,5 @) a) Xét khoa K dong. Ta ki hiéu cac dai lugng co dau * 1a cac dai luong trong truong
hop K dong. Theo gia thiét, cuong d6 dong dién qua dién tré' R trong trudong hop nay bang

- Uy « U,
[ :ﬁcos a)t+§ = |, COS a)t+§ Nor ==,

5
COS COS| a)t—?

2R
trong d6 I, 14 bién d6 cta cudng d6 dong dién qua dién trd R . Bién d6 cta hiéu dién thé giita
. A .« A 9 * * U
hai dau dién tr6 R Uy, = 1R = 70

Do d6, hiéu dién thé hiéu dung U giita hai ddu dién tr& R bang hiéu dién thé hiéu dung U,

gitta A va M. Taco:u,, =U; =Uc +U
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Néu mé ta cac hi¢u dién thé gitra A va M, giita hai dau dién tro R va giita hai du tu dién C,
twong tmg béi cac vecto Uy U va U thitaco Uy =Ug +Ug .
Tir gian d6 vecto suy ra tam gidc tao boi cac vecto néi trén 1a tam giac
déu. Do do, hi¢u dién the hiéu dung giira hai dau tu dién C, khi K dong
J * * * U N U
bing U. =U, =U, =—8 = —C e, 0,5 &)
N R N7

s 9 A A \ A \ A -k “ A x T
Gian d6 vecto ta thay cuong do dong dién Ic,qua tu dién C, tr¢ pha 5

, ml6

so voi cuong d¢ dong dién i, qua dién tré R va cuong d6 dong dién

hi€u dung qua tu dién C, bang cuong do dong dién hiéu dung qua dién U,
o R lg =l vi Z =R.
Mit khéc, ta cO: Ug, = Uyg +Ug =Uyy, +Ug =U; +Ug.
Néu mo ta cac hiéu dién thé giira A va M, giira hai dau dién tro R va giira hai dau ty dién C,
twong tng béi cac vecto U, U~ va Uéz thi ta c6

G; =U; +U;.
Tur gian dd vecto (hinh bén) suy ra hi¢u dién thé hiéu dung gitra hai dau tu dién C, khi K dong
R 0,5d) /3 U,
2\2 0
b) Taco i =ic +ig. Ug,

bang: Uy, =U;3=U,

Néu md ta cac cuong do dong dién qua dién tré R, tu dién C,va tu dién
C, tuong tmg bdi cac vecto I, I va I¢ thitaco: Ig =1g +1g.

Tir gian do vecto (hinh bén) suy ra cudng d6 dong dién hiéu dung qua tu dién C, bang

*

. 4 U, .«
ICZ:ZIRsml—:Z—lsln—

. [
2 "R 12 T
| U* ) \/
Dung khang cua tu di¢n C, bang: Z, = . __Y V3 = RJ3 : Tél Téz

* *

C, 2U715in£ 25in£
12

R.2sin -

c, <Z DY :
Do Z. =R nén =2 =% - 12 2 G T 0,5 d)

C, Z R/3 3 12
CAU IV (3,0 diém) , ‘ 7
1. (1,0 @) Coi chum song song xuat phat tir vat ¢ xa vo cung. Vi dicu kién twong di€m thoa
man nén chum tia 16 s€ dong qui tai F trén truc chinh. F 1a ti€u di€m chinh ctia h¢. Qua trinh tao
anh nhu sau:

Sow —25 S 6F —%2-5 S, o0F
d, =0 d, =f d, d,

. , : _ : odf f,—e
T d, =, ta tinh dwge d, =f,; d, =0,0, -d, =e—f,, d, =d22—2fz =f(1:‘f2 )_fze =0,F.

Xét tia song song bét ki truyén nhu hinh vé.

Do hai tam giac F, KO, va F,JO, 1a dong dang nén
KO, FO, _f,-e
Jo, FO, f,
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: y X : FO, KO, d.
Do hai tam giac FKO, va FIH la dong dang nén FH2 = IHZ ==,

fldIZ _ f1f2
f,—e f +f,—e
Két qua dung voi moi tia. Nhu vay, F va H khong phu thudc vao tia téi SJ.

Tir céc két qua trén suy raHF = f = khong d6i

2. a)(1,0d) TacoD, :fl la @9 tu cua kinh truong, D, :fi 1a d6 tu cua kinh mét va D =f1 la
1 2

d6 tu ciia thi kinh d6i voi anh sang c6 bude song L. Pat D, =(n-1)A, D, =(n-1)B véi A, B

1a cac hang s6 duong phu thudc vao dang hinh hoc cuia thau kinh.

Tu f __ M suy ra D=D, +D, —eD,D,, hay:

f,+f,—e
D=(n-1)A+(n-1)B-e(n-1)’AB
Tir d6: Z—D = A+B—-2eAB(n-1)
n

. ) 3 L dD .
D¢ D hau nhu khong phu thudc vao n gan no thi gia tri ctia dao ham an tai n = np (ing
n

v6i A = A,) phai bang khong. Ki hiéu e thoa man diéu kién do 1a eo:
o =A+B-2e,AB(n,-1)=0. Thay A:;; B -1 ta co:
dn ny 1:01(no _1) foz(no _1)
o - A+B  f,+f,
" 2eAB(n,-1) 2

b) (1,0 @) Gia thiét cho khoang cach giira hai kinh 13 keo. Tr n=a +% suy ra An = —i—?Ak ;

_1

(no _1)

D01 + Doz - 2keoDmDoz _ 2_b AL = — Zb(Dm + Doz — 2ke0D01D02)
n, —1 x (n, =12,

_Zb[1+1_2kfm+fozl_1j
Ap—— o o 2 o o)y BUutTe) o a0

(ny —DAS (N, —DA, o,

[A—Dj =A+B-2ke,AB(n,-1) = (Dg, + Dy, — 2kegDg; Dy );

An

AD = Ah.

CAUV (35diéem) o
1. (0,5 @) V&i v nho. tan s6 dong xoay chiéu bang tan so quay cua hat trong tir truong:

eB s % eB 2nm,f
ew,RB, = m,m,’R, suy ra w, =—2=2xf;. Tan s6 f, :% =——2 (1); B, =00
m, n 2mm,
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2.3) (1,5 d) Véiv 16n. Khéi lugng hat thay di theo van tbc m = ym,, voi y =

%
e
\ fo A - 2 2 fO . fO
Thay vao (1) f =—=; dong nangW =mc°(y—-1)=m,c"| —=-1| (2) suy ra: >=——L1.
Y f myc®  f
~ . A N e . dW 2 fo df \
Dao ham hai vé theo thoi gian t: o =-m,C Frm = AEf (trong 1s hat quay duogc f vong, sau
moi vong ning luong ting mot luong AE).
—g: AE > dt. Tich phan tr 0 — tta co 12 - 12 = AE.t2
f*  f,myc 2f°  2f7 f,myc
Bién doi: f = flz = h _
14 2f; AEét 1+ 4rf, AIZE.t
f,m,c eB,c
. B
b) (1,5 d) Viétlai (1) f=—2—f =5 . g_\B (3)
2mym, 2nm,
X . . W
Két hop véi1 (2) ta co6: B=B, (l+ 2].
m,C
+ Béan kinh quy dao: r= mv_ MMV _ ﬂ.v 4)
eB yeB, eB,
B 1V B, Y
T]:I(3) —_— =’Y2=—2:>—2=1—(—0j .
B, \% C B
-
C
C B, ) c 2nm,f, )’
Thay v va thé (1) vao (4) ta dugc r= 1-| =2 | = 1- 00
2nf, B 2nf, eB
CAU VI (4,0 diém) q ‘
1) (1,5 d) Goi @ 1a van toc goc cua chuyén dong quay, a la ban kinh qua cau.
Momen dong luong spin S=l.o= % RO REN N () TE T (0,25 d)

Dé tinh momen tir, ta chia hinh cu thanh nhitng vo tru c6 truc tring véi truc quay. Xét vo hinh
tru ban kinh day b, chiéu cao 2ya’—b?va chiu day db. Thé tich vo tru
dV =4nbya® —b?dbtng véi dién tich dg=pdV . Dién tich nay quay véi van toc goc o nén
sinh radong dl = d?q =dqf = dq.22 . Momen tir do hinh tru gay ra:
T
du = mb?dl = nbz.zﬂ.pAnbx/az —b2db = 27pb®aZ —b2dD . oo 0,75 d)
T

fooa . 4 1
Dit b=acos0 va tich phan theo toan khdi cau ta c6 pg = T nopa’ = g(x)ea2 .

Thay (1) vao ta cod g :%.ﬁ =Sug (2), trong d6 pg goi la magneton Bohr.
m

Nhén xét: Két qua tinh dugc chi b‘e‘“mg mot ntra gia tri 1y thuyét theo co hoc luong tir. .... (0,5 d)
2. (1,5 d) Hat chuyén dong tron déu trén quy dao rn:

A1 n#
- bicu kién lugng tir hoa Bohr coé dang L, =mvr, =nfii= v = o 3)

n
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2 2
- Luc Coulomb can b?lng luc quan tinh ly tam mv__ kiz (4)
r re

n

2 2

Tx@3)va(d) r = nz.h—2 =n’r,, voi Iy = h—z la ban Kinh Bohr. ........cccccviveiinnen, 0,5 a)
mke mke
2 2 2 R . B kZ 4
Nang luong E, = mv: ke = ke =——7, trong d6 hang s6 Rydberg R, = m f (5)
2 r 2r, n 2

2
2n, = 2mt, , suy ra cuong do dong dién | = i .
v n# T,

Cuong @ tir truong do dong dién tron ban kinh r, gdy ra tai tam la:
1 nuer n
B = 0 e s 0.5
2r,  4mmr,  2nr,
Thé nang twong tac cia tir truong B va momen tir spin p, c6 do 1én

2nsp, 1A 1 nspoui  2E, nsp,ul
Uso :_B-Hs:_ﬂ___- e _ =D

Chu ky ciia chuyén dong quay T, =

2nr? roar?  ke* mn'r}
eh
- 3
Xét ty s6 Ho _ ZT =ki,
Iy i 2h
mke?
ucel Y . E E R 1
>U.,, =| =8 25— =225, = —2.25.—L voi o = —— 1a hang s té vi. .......... 054
% (471;@} 0’ 0’ e 137 ¢ (024
. A i es \ — R, _a’R,
3) (0,5 d) Mirc nang luong En bay gio tich thanh hai miac E . =——-F 2T
‘ R, o’
Mtc co ban ing véin=1vas=1/2, E, =-R ——
2
A . . . A \ hc
Vay hai budc song can timla A,, = ———.
B EZi - E1+
R o
. . he 2y25 1 ,hc
Khoang cach gitra hai budc song Ak, ~x ——=5— = ﬁoc R ~ 0,14 pm
2 1 y
RY (l— 57
4) (0,5 @ Khi nguyén tir dimg yén va khong tinh dén spin, photon phét ra khi électron chuyén
\ ~ A ‘- . . . , hc hc
tr quy dao n ve trang thai co ban coé bude song A, = =
E . —-E 1
Tt R I1-5
n

Nl aa . A o A 2 A A ) ,3kT , .
O nhiét d6 T, cac nguyén tu chuyén dong v4i van toc trung binh v=_|—— theo cac hudng
my

khac nhau. Do nguyén tir chuyén dong, budc song cta phdton phét ra ting hodc giam do hiéu

ung Doppler. Goi v 14 van toc nguyén tir. Gid st photon bay ra cung (nguoc) hudng voéi van
£ a s , ., = cxv
toc nguyén tir, photon thu dugc c6 bude song A, =X, . [——
C+V

Do rong vach phd ALY =~ A, —— =
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