BQ GIAO DUC VA PAO TAO

HUONG DAN CHAM PE THI CHINH THU'C
Moén: VAT LI
Ngay thi thir hai: 06/04/2013
(Huomg dan cham gom 10 trang)

I. Hwéng din chung

1. Can bd chdm thi chdm dang nhu dap an - thang diém cua BO Gido duc va Pao tao.

KY THI CHON POI TUYEN OLYMPIC NAM 2013

2. Néu c6 cau ndo, y nao ma thi sinh c6 cach tra 1oi khic so v6i dap an nhung van dung thi van cho

diém toi da ciia cau, y d6 theo thang diém.

3. Can bo cham thi khong quy tron diém bai thi.

IL. P4p 4n - thang diém

Cau

Néi dung

Piém

Cau 1 (4,0 diém)

1.
3,0d

Xét mot doan 10 xo ngdn co6 chicu ty nhién Dx, nam tai diém B cach O 1a x. D9 cliing

cua doan nay 1a k—2-. Luc tac dung lén vong day ¢ B 1a lyc li tAm, ta goi 1a F(x).

Dx,
F(x) _ F(x)Dx, M A
LI - P 0

Dx, <« B m
F(x)Dx, X

kL,

Poan 10 xo nay bi dan ra la:

Viay: Dx = Dx,+

0

0,50

A A . N 5 \ . A \ M 5 . ’ \
Khoi luong mét don vi dai ctia 10 xo khi chua bién dang la r, = I O vitri x la
0

- r,Dx, _ T,

) F(x) F(x)
1+ KL, )DXo 1+ kLO)

0,25

Phuong trinh dinh luét IT Niuton cho doan dx 1a
r W2 xdx

F(X))

kL,

- dF(x)= dmw'x = r(x)dxwzx =
1+

F(x)

Vay (1+ )dF( )= - r,dxwx.

0,50

Tich phan ha1 vé ta co:

2
Fo_ - T ,W Xic,
2kL, 2
Tim C nhu sau: Khi x = L (d6 dai can tim ctia 16 xo) thi F(L)= mw’L (luc giit cho m
chuyén dong tron), thay vao phu’ong trinh trén

C= mLs IV b

0

F(x)+ ——

0,25

F?(x)+ 2KL,F(x)+ kLO(rowzx - 20)=0.

(2C- r,W'x%)
kL

- kL. -

0°

Nghiém la: F(x)= kLO\/1+

0

0,25
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Piém

Cau Noi dung
o= Ty Iy
)
1+ F(X)) 14 (2C- 1w'x’)
kL, kL,
Pé tim L ta tinh kh6i lwong M cta 10 xo theo L:
L L
r
M= §r,dx= ¢ u dx .
; ; \/1+ 21w s
T 0,25
r - 1
M= —= dx
S
kL, kL, row2
. dx X, 2C kL,
Ap dung () ———== arcsin— voi a= [(1+
pdung o —=—— . ( )r W
M= rO;LO arcsin = L =
o1+ == 0,25
a2
hay L = sin Q8
&(H— &) oKLy
r0W2 0
L2
Néum <<M, ta coim=0thi C=r wz?
kL
sin—aW_ _ L ® L= 0 tan 0V _ L, k tan,/MWZ 0.25
JrokL, 2+ KLy row  Jr kL, Mw’ k
T W
Néu co ké dén m thi:
L . Mw
=y = sin =
r
\/l(kLO + 2mw'L+ M+ r, W) one
r,w L,
1 (kL0+2 L +(mwz) b rgw)= 1
I‘OW2 2 0 sin? Mw
JI kL,
(—°+2 WZ + (mw)” )= 1 0,5
rVV2 kL, tan> Mw
r kL,
kL, k
2 2
Gidi tim dugc L = @ Po = oM L,
\/kLO 1 m \/ k 1 m
(’)Zpo ‘ tan & pO OJZM an M(DZ M

VPokL,
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Cau Noi dung Pi¢m
Diéu kién dé tdn tai L: ‘f ——>0 hay m < ,/k—l\:[;
/ © Mo’
tan
k
2. Pong ning cia chuyén dong quay: Momen quan tinh cta qua cau ddi véi truc quay di
1,0d | quaO.
O oroxldx r N x’
I= 60T()+ mL2= L 6 dx + I’IlL2
o (1+ 7X) rowz o KLy +2C - X2 0,5
k 0 kL0 r W;Z
2 2 2
Ap dungzj.& =2 | arcsin > -2 I—X—2
a?—x2 2 a a a
®
+
= Lo KL, + 2C arcsin X - X + mL’
row 20w kL,+2C  [kL,+2C
kL, 2r W 2r W
® 0,25
+
— T Kb, *2C arcsin L - L + mL’
rw 20w kL,+2C  [kL,+ 2C
kL, 2rovf 2r0“?
Vay dong nang cua chuyén dong quay la
*
ng kL, kL,+2C . L L
W= — arcsin -
r w2 2w kL, + 2C kL,+ 2C 0,25
2r W 2r W
ﬁmgd¢(¥=mML+(m#L)+ WA—
0
Ciu 2 (3,5 diém)
Bai 1. | 1.75 diém
1. Do mé men tir chi c6 thé song song hodc phan song song v&i tir truong nén P, +P_ =1
05d 1
tr d6 ritra A=——. 0,25
HB _HB
ekT +e kT
Nang lugng trung binh ctiia mot hat:
B _uB
— kT _ kT
E=EP +EP =—uB~_—° _—_B tanh(ﬁj .
T 4o T kT 0,25
N@ghmgc%hém&nag)UzNﬁzﬂmBMM{ig)
2. ,
0.75 | Nhiét dung dang tich C, = oy =—uNB ! - “Bz
s oT 2 nB kT
d v cosh T
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Cau Noi dung Pi¢m
Aszj&dT,dat x=HB 1 co
T kT
uB
As_—kNj—d ——kN| *Bann| BB ) _1n[ cosn[ #B 05
cosh ( ) kT kT kT ’
hay S=-kN uBt nh| — |~In| cosh nB +S,
kT kT kT
Do 1;1%18 0 nén ta co ngay S, =0. Viy
0,25
S=-kN HB‘[ah uB —In| cosh uB .
kT kT kT
3;5 d Do hé doan nhiét nén S =const hay % =const = T, =T, E—lz =0,1K 0,5
Bai 2. | 1,75 diém
1.
0,75 Luc tac dung lén mét phan tir la: = - c:i_[rj =-2ar
d Ap suit dp= - nfdr véi dp= kTdn nén: kTdn = - nfdr 0,75
@_ - 2a rdr; d_n_ - 2—ardr; n= noe_ﬁ
n kT n kT
2. Tim s6 phan ttr khi nam trong khoang c6 thé nang U va U+dU:
0,5d
U=ar’ —>r=\/§—>dr= du
o 2\/aU
5 3 - U 0,25
dN = 4prn(r)dr= 2pa ’n \/ﬁe krdu.
¥
N= O4pr n, e der— no(ka "
0
Ty phan phén tir khi nam trong ving c¢6 thé nang U va U+dU so véi toan bo khi 1a:
3 LU
dN _ 4prin(r)dr _ 2pa ’n,/Ue ¥dU
—= 5 = . 0,25
pkT.
o) 4pr’n(r)dr 0(7)
0
3. Do s6 hat N 1a khong doi, dé no ting tam lan thi nhiét do khoi khi giam di 4 lan. .
0,5d )
Cau 3 (3,5 diem)
1. Goi 1; va iy 1a cuong d6 dong qua cac cudn day:
1,75 |i=1,+i, (1); Ko R, R
d o . —
E=iR,+1,R,+ L,i, (2); i
E_L
Li=Lji,+R 1, (3 p—
T ol 2, (3) L, L 025
Hinh 2a
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Cau Noi dung Pi¢m
Paoham 2 vé (1) va(2): i'= i +1,(1)) 0=i'R,+i,R,+ L,i, (2°)
Thay 1' va 1", (tir (3)) vao 2" ta c6
¢ U, 2
Li",+ R+ th+ R, W, + RRy =0 hay: i",+ 3—Rlz+ R—zi2 =0 (4).
& L, B . L L
Phuong trinh ¢6 nghiém riéng la: 1, = Ae’ " voiA la hang sb. 0.5
.2
0
Thay vao (4) ta co: phuong trinh b’ - 35b+ gﬂig =0.
L Lo
. . n R . R
Phuong trinh c6 2 nghi¢ém: b, = Z(?a— \/g) va b, = Z(3+ \/g)
Do d6: i, = Ae ™+ Be ™' (5)
Khit=0thii=0: A+B=0.Khit=0thi ci1ij,i, vaidéubangOnén L,i,= L,i,=E
(6)
Thay (6) vao (5) tacé: A(- b+ b,)=E ; A= —— 0,25
y ( ) fR
A E o0 iy . R . R
Vay i, = e M- e ™) voi b= —(3- +/5) va b,= —(3+/5).
ay 1, R\B( ) | 2L( ) va b, 2L( )
Tim i Li = Li,+ R,i, i = i)+ %iz
r A s AL . \ R - bit- - byt
Tich phén hai vé: i, = i, + ¢ EA(C e )dt+ D,
) , 0,5
véi dieu kién t = 0 thi ;= 0 va L i, = E, chung ta tinh duoc
) E .. oot E e" ™ E
=@ ) e Sy
L SR V5L b, b, " 5Lb b,
V& do thi dong i; va ip:
i
//’///4 i1
/// -——==i2
o 0,25
y;
/
/)
/
t
O !
Do thi dong i; va i, theo thoi gian
2. Tinh luong dién tich bién thién qua dién tré Ry:
0,5d L,di, =L,di, +R,i,dt = dq=i,dt= Ldi, ~L,diy)
2 0,5
. A Cox L, . 2 X E .. L.E
Tich phan hai ve, cht y sau khi mach ondinh thi I, =— vai, =0: q = .
Rl RZRI
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Cau Noi dung Pi¢m
3. Goi 1; va iz va i nhu hinh V€, ta c6 phuong trinh
1,25 1 = il +12 _K 1 i i2 R2
d i,R+1,L=u, i
iR+u.=E E_— C L,
. dq . q T
1, =—= 5 u = —
N q,Uc C .
Hay ta co: Hinh 2b 0,25
=1, +1,,i' =1, +1,,1 =i, +i, (1)
o 1
iL,R+i,L= El (2)
i
iR+L=0 3
C 3)
Bién doi ta co:
i','+2ai']+bi1:0,a:l 5+L ;b:i 4)
2\ L RC LC
Nghiém cta (4) 1a: 0,5
2
NPT PRI S ¥ . S N W £ S ) e & (5)
’ 2\ L. RC 4\ L RC LC
1,=1,=1=0
Khi t=0, ta co: IZ(t:O):f (6)
i'z(t=o) = (iv(t=0) _i;(t=0)) = _RLil(hO) _i;(t=o) = _.Il(t=0) )
C 0,25
Ttr diéu kién ban dau (6), tinh duoc
AIZ_AZZL([SEB)Z E :
B) R, 1Y 4
4\ L RC LC
Nhu vay dong dién bién thién qua ty dién C la:
I(R.1Y JI(R_ 1Y 4 IR 1) [I(R 1Y 4
. E {Z[LRCJ z[f*ﬁ) _Lc}t {z(mcj z(?ﬁ) ‘Lc}t
i = - e —e (7) 0,25
op MR, 1) 4
4\ L RC LC
, Cau 4 (3,0 diém) 7
1. Chia khoi lang try thanh cac 16p rat mong c6 mat phan cach song song v6i mét phang
1,0 d | bén cua lang tru (coi cac 16p co chiet suat khong d61). Do tia tdi di vuong goc vai cac
mat phan cach, nén tia sang chi bi léch di khi téi mat try. Ta co:
sinr=n.sini= \/§+ﬁ RAy) —X1+\/§'R/2 Mt 0,5
R /R R R
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Noi dung

Piém

Pé y rang:
oc_ Y3 X +BR/2_x,+0C
2 R R

— sinr=2sin1i. cosi=sin2i —r=2i.

=cosi

—
\

AICC co %C'ziz{—iz@?'c 1a tam giac can. -
Khi diem I Qich chuyén trén mat cau, dé dang C [9)
tinh dugc diém C’ dich chuyén trong khoang

?R <0C's< [2—?}1{ *)

0,25

Vay: cac tia 16 khoi lang tru cat mit phéng x0z trong mot vung hinh 7ch1~1 nhét, co car}h
huoéng theo truc Oz 1a H va canh hudng theo truc Ox la tip cac di€m thoa man dicu
kién (*) & trén.

Chiy: 0<i<30°>0<r<60° nén moi tia sang téi mit try déu khic xa, khong xay ra
hién tugng phan xa toan phan.

0,25

1,0d

Pé xac dinh luc do 4nh sang tac dung 1én lang tru, ta can tim do thay ddi dong lugng
cua chum sang sau khi qua lang try.

* Gia sir mdi photon c6 dong luong 1a P, c6 nang luong 1 &. Bién thién dong luong cia
1 photon la:

+ Theo phuong 0x: 8P, = P[l—cos(r—i)] = E(l—cosi)
c

+ Theo phwong Oy: 8P, =—Psin(r—i)= ~Esini..
c

+ Theo phuong 0z: 8P, =0

0,25

Do tinh d6i xtimg, ta chi can tinh theo phuong Ox. )
* Luc cac photon tac dung 1€n lang tru trong vung tur toa 46 y dén y + dy:
df = dn.i(l —cosi) = @(1 —cosi)
c c
Véi dn 1a s6 photon dép 1én ving trén trong mot don vi thoi gian.
* Hop luc tac dung 1én lang try la:

R
2 2
F=2 E(l—%)[le—%J@ﬁi y = R.sini.
C
0

0,25

T

6
~ 0,027 LHR

C

s 2. 3. . . .
1::210HR sipj_Sm1_ cos 1 1 sin2i
C 2 32 4

0

0,5
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Noi dung

Piém

Tinh twong tu nhu trén, ta c6

2
(1—%} - 1—(yR_—f) dy

R
—+a
2

I,H
s

F:

X
R

—
o
an
w'—.w\w

VR
—_—
|

d
<
~ |+
R
N—
7\
ek
[
=
|
=<
N——

—
[=}
an
—_—|m O

VY
—_
|

2
y
‘?de

|
®

1

[\
O 10 | T

(1—%)(1—@%%2@%[1—@]@

sin 21 ( L1
—alsini——-—
4 J 2

L .a
. . I arcsin—
cos’i i 6

3 2

sin?i

R| sini—

sin 2ij
4

. a
arcsin—
R

0,5

IH

C

R
—+a ——+a
2
_I,Ha

«
o=
"

0,5

2
R2 a2
- E(T‘?}
Cau 5 (2,5 diem)

Momen dbi véi khoi tam C ciia lyc hap dan do Trai Dét tac dung 1én hai chat diém ciia
vé€ tinh:
~GMmOA ~GMmOB
OB’

A3
Chiéu quay dwong ngugc chiéu kim dong ho.
Biét OA =0C+CA va OB=0C+CB=0C-CA

Mczax CB

+CBx (1)

1

1
OB’ OAJ

3)

0,5
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Noi dung

Piém

Vé tinh can bang khi mémen nay bang khong: Mc = 0, tic la:

+ CA//IOC = =0 hay o = m: Vi tri can bang bén.
+ OA = OB = o = n/2 hay o = 37/2: V] tri cAn bing khong bén.

0,75

1 1 6/cos0. —— — = _ -

(01 pa q- — =— ; CAxOC=CAxr=/rsina.e

Do ,hén ta co: OB° OA’ n - z
0 day truc Oz vudng goc véi mdt phang hinh ve.

0,5

14 r

Ap dung phuong trinh dong luc hoc cua chuyén dong quay: lo" =M ta co:
3 3
2mﬁzi(a')=—3GMm l sin20. = 2m/’ ":_3GMm l sin 2o
dt 1 r l r
Goi o la vi tri can b?mg bén = o = o + O v6i O rt nho.
0v__ 3GM 3GM

r r

, 3GMm/( 1Y .
Gia tri dai sb cia momen lyc: Mc =— — | sin2o.

0; pat: Q' =

0,5

3

27 r
Vay chu ky dao dong: T = o 2n oM

0,25

CAu 6 (3,5 diém)

0,5d

Xéc dinh r: Mac mach nhu hinh vé:
Rl Lr

R, R;3

i

+ Str dung dién ké & ché do do dong mot chiéu.

+ Madc nguon mot chiéu vao mach.

+ Dat Ry & gia tri xac dinh, thay d6i R, dén khi dong qua dién ké G bang khéng. Poc
gia tri R,.

A A 13 , R.R
+ Cau can bang ta c6 r=——.

2

0,5

30d

Xac dinh L: (Néu duwgc 1 cich: 1,0 diém; néu dugc 2 cich dwgc dii 3,0 diém)
* Cach 1: Mac mach nhu hinh v€, G & ché d6 do dong xoay chiéu.

1{1 L T
— R, —
— R,
L 1
il | I |

C

Khi cau can bang: ta c6 gian do Fresnel:
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Noi dung

Piém

Ta co: tge =I—C =—L="€

L, U R, r = *T¢
I
cosQ = R, = Ur = UAC. R3 = Ur = IIRI R3 = Ilr :>I'.R2 =R1.R3 (2)
IR3 UCB RZ UCB UCB RZ UCB UCB

+ Mac nguon xoay chi€u vao mach, gil tan so tai mot gia tri nao do.

(1)

. . . R " .
+ Diéu chinh dong thoi gia tri cia Ry va R, sao cho ty so R_l khong d6i dén khi cau
2

cin bang.
+ Luc do ta co: L = CrR; va xac dinh duoc L.
* Cach 2: Mac mach nhu hinh vé&
R, L,I' C

+ Dung nguén xo0ay chiéu cho mach, chinh Ry =R;vaR;=r,

C L . L
+ Chinh tan so dén khi cau can bang thi lac do Zy = Z¢ = E
+ Gitr nguyén tan sb ctia ngudn, méc lai mach nhu hinh vé:

Rl L,I'

+ Chinh R; dén khi ciu can bang:
Khi cau can bang:
ZC ZL
+ tanop = R = T (ludén théa man do Zy = Zc var=Ry)
2
Z. R
+ 2= = RE = (P42 )(RE+2Z2) =1 + Z2 pay Ry.Ry = LIC + 2
1 CR,

Ta tinh duoc L.
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