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I. Hwéng din chung

1. Can bd chdm thi chAm dtng nhu dap an - thang diém ctia Bo Gido duc va Pao tao.

diém tbi da cta cau, ¥ d6 theo thang diém.

3. Can bo cham thi khong quy tron diém thanh phn, cta timg cau, diém cua bai thi.

Pap 4n - thang diém

KY THI CHON HQC SINH GIOI QUOC GIA THPT

2. Néu c6 cau nao, y nao ma thi sinh cd céch tra 1061 khac so voi dap an nhung van diang thi van cho

Cau N§i dung Pi¢m
Cau I (4,0 diém)
Qua cau tiép xtic v6i mang tai A va B c6 khoang cach AB t6i khéi tam G
. i R
1. | theo phuwong thang dung lar, c6 r=Rsin % = (1)
a) Véi diéu kién ban dau da cho thi diém tiép xtc thude vat truot vé phia trudce, cung chiéu
Vg : luc ma sat trugt xuét hién nguoc huéng V, can trd chuyén dong tinh tién, 1am khdi tim
chuyén dong cham dan déu, m6 men luyc ma sat truot khong ddi lam téc do goc giam vé 0, 0.50
vat doi chiéu quay, sau do toc do goc tdng dan déu, tdi thoi diém 1, qua cau bat dau lan
khong trugt trén mang, ké tir thoi diém d6 luc ma sat truot khong con, bo qua ma sat 1an vi
qua cau va thanh khong bién dang, qua cau lan déu trén mang.
b) Phuong trinh dong luc hoc trong truong hop diém ti€p xtc trugt cung chiéu chuyén dong
Vg vO1i luc ma sat trugt dugc xac dinh: 0,25
F . =uN=puMg (khi thay p=2p’ ciing cho dii diém néu coi ma sat cho 1a mot mit)
Mag =-F Ma, =-uMg=ag =—-ug
2 tinh duogc < 2 1 5ug 0,50
“MR?* =F_r “MR*’y=>pMgR. = y="2>
5 'Y mst 5 'Y 2 M g Y 4R
A 1ia x . ougt
Dicu kign ban dau: v = V00 =—0y; Ve = Vo — MOt 0 = -0 +———; (3)
4R
! 0,25
Tai thoi diém t €0 Vg, = o, =5 9R (&)
4(2v, +o,R
Tir (3) va (4) tinh dugc T= 420 +oR) (5) 0,25
13ug
Quing dudng qua cau di dugc toi thoi diém © 1A
1 0,25
S=V,T- 2 uge* (6)
5 . . . 1
2. | Qua cau lan khong trugt nén c6 lién hé: v, =V, —or (7) voir =Rsin % =5 R 0,50
a) Trong hé quy chiéu gan véi thanh, khdi tim G ciia qua cau c6 van toc trong HQC gén voi
thanh la: V,, =v, -V, 0,50

Chi ra dugc: Piém cao nhat cuia qua cau c6 toc do 1on nhat. (8)




Noi dung

Pieém

Tée do 16n nhét v, =o(R+T) =%(R +%Rj =3(v,-V,) (9)
“R

2
D¢ thoa man di€u kién qua cau lan khong truot trén mang, suy rav, # Vv,

b) Phuong trinh dong luc hoc:

F-F.,=ma, (10)
Fms = Ma2 (11) 0150
2 » 1
—MR°y=F r==F_R 12
5 y ms 2 ms ( )
Tu (7) suyra a, =a, —yr (13)
. F-F F. SF 8MF
Keét hop va1 cac phuong trinh trén =" ___MW5F =—<uMg (11
P pruone m M 8M ™ gmaeam - MO (D
, 8MF 3
COF =——— 12),tr do F< M+—-m]| (13 0,50
m=avaam 2 MQ( g J( )
O gid triluc F, =png [M + g mj su truot bat dau xay ra
Cau II (4,0 diém)
1 | Taco o b wtknse v, = RT o, PP BL AT 0,50
dar TV, HPyn Pon RT
Pon T
Tich phan hai vé | Py, _ pk AT 0,50
Po pbh R Ts T
el 1
= Ppn =P ) [TS T] %90
Y
Tir d6 d6 Am cuc dai ctia khong khi A=22Pog R T 0,50
S
2 Ap suat hoi bdo hoa ciia hoi nuéc khi s6i & dd cao h can bang véi ap suat khong khi ¢ cung 050
do cao.
Hgh 2uL 1
Do d6 p(h)=p,e "° =pge * © 0,50
L opo 2T 0,50
9Ts
3. | Nhan xét dugc dT =AT, Ap=—gp,Ah 0,25
e A fr s 2 . L A1 dp A
Tur vi phdn ing v4i qua trinh chuyén pha long — ran viét lai c6 dang aT = ﬁ ,
P, Py 0,25
tarut ra d = #
rit ra duge p, =p; — =
1+ ——
TgAh
Céu III (4,0 diém)
1. | Diéntruong E :_d_V_ 0,50

dr




Cau N¢i dung Piém
E(r)=—— @+ Ar)e ™ (1) 0,50
4re,r
Theo bai cho ta cd: V(r) = 9 e+ (2
2. 4me,r 0,50
Mat do dién tich tai r la: p(r) =p, +p_ =p,e ™" —p e = -2p,aV(r)  (4)
2 2p,aV 2
bat vao phuong trinh da cho dugc: 1d (rz\/) _ PV 0, tim dugc A = P (5) 0,50
rodr & g,
2 2p,0V
Thay (2) vao phuong trinh ~ 2 “}” ~ PV _ 0 ta tinh duoc mat do dién tich:
r €
3. ) , 0,25
o(r) = — 2P g - MUy
4ng,r 4nr
Theo dinh 1y Gauss, thong luong dién truong qua mot mat cau tdm 0, ban kinh r bang:
d(r) = 4nr’E(r) _ Q) 0,25
€9
Két hop véi (5), ta tim duoc: Q(r) =q(l+Ar)e™  (6)
- Khi r~0,Q - q>0 twong duong vi mot dién tich dwong duy nhat dit tai 0.
- Khi r— o, Q -0, khi d6 khéi dién tich trung hoa vé dién va phan bd trong khong gian | 0,50
theo quy luat (6).
4. | Taco: dQ =—qgr’re ™ dr 0,25
Suy ra:f(r) = %—Q =—g\’re™ 0,25
r
Ham phan bd dién tich theo ban kinh nay 4m va bang 0 tai r=0 va r =0, do d6 nd c6 mot
R .. df _ 2 —Ar _ _ l
cuc ticu khi: a —gA“(L—-Ar)e” =0 hay r= n 0,50
Vay ¢ khoang cach r, = %, mat do dién tich theo ban kinh dat gia tri cuc tiéu.
Cau IV (4,0 diém)
Theo nguyén ly Féc — ma ta cd quang trinh hai tia sang d
luén bang nhau: /
. rI ( ........................................... 0,50
_______ B
N, d+f=n(r).d+~r’+f° 0,50
/ 2 2
:>n(r):no—$ 0,50
2. [2  §2 _
Tu trén ta c6 n(r) =n, A |
d 1,00
[~2 2
Mat khac n(a) 21=n, —% >1
0,50

Jai+f? —f
d

<n, —1:>as\/((nO ~1)d +f)2 —f2




Cau N¢i dung Pi¢m
VAY Ty = \/((no ~1)d +f)2 —f?
Trong hé quy chiu gan véi dia, van toc cta photon khi di chuyén trong dia dang chuyén
3 R e A A . c 0,50
dong véivantocvia u=——
n(r)
Trong hé quy chiéu phong thi nghiém, van tdc phdton la: Uy = u +u\\// _tF n(r)\./v 050
1+—  n(n+— ’
c
Cau V (4,0 diém)
Kihiéu p, p', p, twong Gng la dong lugng; €, €’ va Ee tuong Gng
la nang lugng cua photon t&i, photon tan xa va electron giat lui.
1 0,50
Dinh luat bao toan dong luong chop= p'+ p, 0.50
Tt do c6 tinh duge goc giat lui cua electron ’
tanp= 2 =%-039 =¢=0372rad (1) 0,50
p e
2 Dbong nang cula electron tan xa tinh tur dinh luat bao toan nang lugng e =¢'+K_: 050
Ke=¢—g'=0,488MeV  (2) ’
E = Ke + E0=0,488+0.512=1,0 MeV 0,50
Ap dung cong thic cong vén tdc, ta tinh
(VARRY v Y
(c2 —u'z)(l—c—zuxj = [cz — (U +uy + u’f)}(l—c—zuxJ
V 2
-1, | (0, V- )
c
2
3. :c2—2VuX+%ui—ui+2VuX—V2—(u§+uf)(l-[32) 0,50
2 2 2 2 2 2 2
=C _(1_[3 )ux -V _(uy +uz)(1_B )
2 2 2 2 2 2 2
=C _(1_[3 )ux -V _(uy +uz)(1_B )
2
=’ (1—62)[1—“—2j
c
v
i)
1-u?/c? u? 1-B2 ’
-5 Je-r)
_ E-Vp, L.
E'= \/_2 , thay so voi Ke = 0,488MeV, Eo = 0,512MeV, V =0,6¢, € =0,800 MeV,
1-p
4. | & =0,312 MeV, px = pecose = 0,8MeV/c (nhu thay trén gian d6). Két qua 1a E'=0,65MeV. | 0,50

2 2
Tocdo u'=c,|1—- Eo =c 1—(%j =0,67¢
E’ 0.650




