BQ GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI QUOC GIA

TRUNG HQC PHO THONG
NAM HQC 2021-2022
HUONG DAN CHAM THI Mén: VAT LY
Pe thi chinh thirc Thoi gian: 180 phut (khdng ké thoi gian giao dé)

Ngdy thi: 04/3/2022
Huong dan chim thi gdm 06 trang

I. HUONG DAN CHUNG
1. Gidm khao chdm dung nhu dép 4n, biéu diém cua Bo Gido duc va Pao tao.

2. Néu thi sinh c6 cach tra 1oi khac déap 4n nhung ding thi giam khio vAn chdm didm theo bidu

diém ctia Huéng din chim thi.
3. Gidm khao khéng quy tron diém thanh phan clia timg ciu, diém coa bai thi.
II. PAP AN, BIEU PIEM

Ciu | Noi dung

A
Piem

Caul (4,0 diem)

La g ning cua co hé: U=M2g—rsin9+%k(r6-lo )

Vi tri ¢dn béng cua hé thoa min i—g=0

%coseoﬂq(reo-lo) =0 (1)

£,=0,4m

1,0

L.b. | Néng lugng ctia co hé

Magr - . 1 1. .
E=U+T=%51n(eo +§)+5k[r(60+§)—10]2 +oLE

Nang lugng dugce bdo toan nén Elf=0

%cos (8,+€) +kr |:r (8,+&)-1, ] +1,5=0

dong
2 _ .
" kr® —0,5Mgrsin®
IB
Chu ky dao d6ng bé
2n

2
T=Zoon|— T8 _g3g gaay 1=
® kr® —0,5Mgrsinf, 3

OE_,:O

St dung phuong trinh (1) va 4p dung diéu kién géc bé sinf ~ & suy ra phuong trinh chuyén

1,0

2.a. | Cac phuong trinh chuyén dong (Gia st vén téc goc cua
thanh ¢6 huéng di vao mit phing gidy va ddu B truot ra
ngoai)

F,.-N,cos45° =Ma,, (1) °

ms

Np -M;g-N,sin45° =Ma,, (2) -

N];Ll cos30° +l;hsin15o ‘%Sirﬁoo =Igy G)

Fls Mg

B L T lm,_.... P ——"
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Céu Néi dung Diém
Taco: @,=d,+ 3y, (dy,lagiatoc ciia B so voi hé quy chiéu gén véi thanh AB)
Chiéu 1én phuong thing dung
-a,8in45°+ yL,c0os30°=0 (4)
fm = = T . = (L = L. =
Tacéd: a;=4,+d,,=a,cos0i - a,sinbj - yk --2—cos91 - ?smej
. 1,5
Chicu lén hai phuong
g, =a8,c0845° — %‘—sin 30° (5)
ag, =—a,sin45° +1;—‘cos30° (6)
y= 12,2 rad/s’.
Tacb a, =a,cos45°- YL, < 0thoa mén gia thiét ddu B truot ra ngoai
2.b. | Luec tac dung ctia san lén diém B: E,=F + N,, N,=7,07N 0.5
F5=7,6 N ’
Cau ll (4,0 diém)
1. Trong céc qua trinh doan nhiét:
TV =const => T oc V!
Nhu véy trong cac qud trinh BC, DE va FA: 1,0
T (V) L (%)L (V)"
T2 VC ’ T3 VE , T] VA
Nhén vé véi vé& 3 phuong trinh trén ta c6:
1-y I~y
T AR 7 RN L /5 R A
V., V. Vi & Vi m
2. Trong céc qué trinh ding nhiét: AU=0;
Do d6: AQ=AW = nRTln%
t
Trong cac qua trinh doan nhiét: AQ =0
2,0
Do d6: —AU =AW =-nC (T, -T,) =nC, (T, - T,)
Qua trinh AQ AW
AB (Ping nhiét) nRT, In(m) nRT, In(m)
BC (Doan nhiét) 0 nC, (T, -T,)
CD (Ping nhiét) nRT, In(m) nRT, In(m)
DE (Poan nhiét) 0 nC, (T, -T,)
EF (Pang nhiét) —2nRT,In(m) | -2nRT, In(m)
FA (Poan nhiét) 0 nC, (T, -T))
Cong trong 1 chu trinh 1a: W = nR(T, + T, — 2T, ) In(m)
3. Nhiét hp thu béi khi: Q, =Q, =nR(T, +T,)In(m) 0,5
4 Hiéu sudt: = W 1- 21 0.5
Qu T +T, ’
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Ciu |

Noi dung Piém
Cau Ill (4,0 diem)
1. Xet vi phan dién tichdq = o2nrdr gy ra dién trudng tai diém M. M
1 hdq o2nh rdr
dE = 2, 2N 2, 1.2\ h
dne, (r° +h%) dne, (r*+h%) 1,0
o2nh rdr c h
E=|dE= = 1-
/ 4, I F" 26, TReant
R>>h=>E=-2
2¢,
2.a. | Dién tich Q trén ban kim loai sinh ra boi dién thé V
\Y% \Y%
=onR?’=¢ EnR?=¢ (— mR*, E=—
Q ° oy d 1,0
5 e . 1 ., lgmR*_,
Nang lugng tich trit gifta hai ban kim loai: U = ECV = ETV
Lyc téc dung 1én tAm kim loai khi dién thé V duoc gitt khong dbi
= _gg = l e ntR? Y.z_
Fooad 20 @
2.b. | bl. Dién tich q trén dia nho, st dung ti 1¢ dién tich ddi voi dia
r’ r? 0,25
= — =—g,m—V ’
d (TERZ Q " d
b2. Xét ban kim loai duéi, goi va 13 van téc cia dia nhé ngay sau va cham lan thi n, dong
nang cla dia trén tim duéi dugce cho bai: K dowm = Emvﬁ
Khi dia 1én ban kim loai trén, thé ning cua dia thay d6i: AU, = [q, v
Vi viy, d(f)hg ning cua dia ngay trudc va cham l4n thtt n véi ban trén 1a
Kn—up = Kn—down +|q]V
Theo & bai k = Yi, do d6 dong nang dia ngay sau va truéc va cham lan thir n véi ban trén
Vt
I<’n—up = k2I<n—up = 1(Z(I(n-down +|q| V)
1,75

Khi dia di xubng, thé ning cua dia thay dbi: AU g = fq| \Y%

Dong nang cua dia trudce khi va cham 14n tha n+1 v6i ban dudi

K goun =Ko #[0] V = K2 (K g +]q] V) +[q| V

Dong nang dia ngay sau va trude khi va cham lan thtr n+1 véi ban tu dudi
K(n+l)—down =k’K —down = k? [kz(Kn-down + |Q|V) + |CII V:’

1
I<(n+])-down = k“I<11--down + k2(1 + kZ)lql V = k4 Emvn + kz(l + k2)|ql V

Theo dé bai khi n — o0, = Vo =V,
Khi d6 ta c6 K —-»>K

(n+1)-down n-down

n

o k! %mvﬁ +k*(1+k%)|q|V =%mv2

2k? |q|V _\/ 2k? g, mr’ e
1-k* m

Cudi cung tim duoc: Ve = Vi =\/ - 1-k* md
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Ciu | Noi dung Piém
CaulV (4,0 diem)
lLa. | Mubn tialé tt G squa Nthi tia t¢i G, phai di qua anh N, cta N qua guong G .
Tuwong tu x4c dinh dugce cac anh N;,N,,N,cva G,,G,,G,.
Tia séng cin v& 1a tia MABCDN :
Ny f Nj
G: ® TP e ¢
i M [
A N C i
// A / !
”/Gl j ; Gs '
/ ‘ 4 |
v 77T T T T T T T = - 1,0
1 2 B !
! i
i ;
i 5
N | . N2
Lb. | bl. Tia phan xa tir gwong G, thudc nira mit phing phai, mudn quay lai G, thi phai phan xa
trén G, (nlra mat phéng trai) do d6 sé lan phan xa trén G, chi cé thé 1a nhiéu hon, béng hoac | 0,5
it hon 1 don vi. Céc gi4 tri kha di ctia m dé bai toan c6 nghiém la m=0,1,2.
b2. Trudng hop m =2,
Gid st duong di cua tia sing 1a: M - G, > G, > G, -G, - G, — Nviét tit la
G,G,G.GG..
Theo thr tw duong di cua tia sang, gwong G, luén phai ndm giita hai guong G,.
+Khi G,,G,,G, nim giita hai guong G, ¢6: 3!=6cach vé
G,G,G,G6,6;G,G,G,G,G,;G,G,G,G,G,
G,G,G6,6,6;G6,G,G,G,G,;G,G,G,G,G, 0,25
Tuong tu:
+Khi G,,G,hodc G,,G, nim gilta hai gurong G, c6: 2x 2% 2!=8cach v&
G,G,G,G,G,,...
+Khi G, nim giita hai guong G, cé: 3!=6cach v&
G,G6,G,G,G,,...
Két qua: C6 20 cach va.
2.a.
PA&
M
L: -
I: T G
S : MZE 1,75
Tia sang theo phuong vudng géc voi v —Y YRS E
0
R >
, L
_Im

Thoi gian anh sdng di tir M, — M, va nguoc lai la:
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Céu Noi dung Diém
L L _ 2Le 2L(, v*)"
tl = + == > = 1—'—2
C—V c+v ¢'-v cl ¢
Tbc 36 anh sang tr M, — M, va nguoc lai déu béng: N
1
. : : 2 RE
Thoi gian 4nh sang di tir M, — M, va nguoc lai la: t, = A L2 1-L
¢-v: ¢ ¢’
D0 1€ch thoi gian khi 4nh séng di theo dudng (2) va (1)
1
2\! 2\73
At =t -1, =L (1—%} —(l—v—,j
c c c”
s . Lv? n . Lv?
Tinh gln dung ta c6: At, ¥ ——.Suy ra hiéu quang trinh: Ad = CAt) = —-—
¢ c
2.b. | Khi xoay thi nghiém di 90°trén mat phing nim ngang, véin téc kéo theo cua gi6 éte co
phuong vudng goc voi vén toc kéo theo ban diu; khi dé hai tia sang theo hai dudng s& doi
vai trd cho nhau.
1
= -1
2L v 2 v?
Aty=—(|1-—| —-|1-—

A - \ A [N B 7 3 . ~ . 7 A \ 0525
Két qua nay cho thay hiéu quang trinh trudc va sau khi quay sé& sai khac nhau mot luong la
2Ad. Nhu véy (n€u ton tai gi6 éte) khi xoay cham hé ta s& quan sat duoc sy dich chuyén
theo cua h¢ vén giao thoa trén man M. D¢ dich chuyén cua hé van 1a:

1
AL -At,  4aL{( v VY2 4L( v v 2Ly
—c=—|ll-—| -|1-= r—| It 5 —l-— |=——
A A c c A c 2c Ac
2.c. | Két qua quan sét thuc nghiém cho thdy khéng c6 su dich chuyén cua hé van giao thoa khi
xoay hé thi nghiém nén c6 thé khang dinh:
- Hodc éte khong ton ta_}i. ) ) 0,25
- Hodc éte khong chuyén dong tuong do1 so voi Trai Dat.
(Hoc sinh tra 16i ding mét trong hai y déu cho diém)
Cau 'V (4,0 diem)
La. | Goi S la h¢ quy chiéu gan mit dat, S’ 1a hé quy chiéu gin khdi tdm muyon va notrind. Ap
dung béo toan dong luong va ning lugng cho su phan 14 caa hat pién trong hé quy chiéu S’.
' 2
m m
0=p,+p, & —=L==p\, (1)) m’=—=Lo+p,c ()
AN AR
c c
Tur (1) va (2) ta duge
2
m_ .C m v’ \'A m '
m,,C = et == 1—( “j = “O(H—J
' 1 Cc m C
- Y 1-| Y e
c c
1,75
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N¢i dung

<R
Piem

Trong hé quy chiéu S, hat ubay léch géc 6'so v6i phuong ban dau hat n. St dung cong

thirc cong vén tde, ta co:

v'p cosO'+v

V =
Hx v'u cos0'
— v +
c2 b C2

Taco: v, =,vi, +vi, =0,9755¢

12 2
VYl Ve
¢’ c

2
v' sm@’,}l—v—2
= =0,9750c; v, = =0,0309¢

]
V”cose

v

n

172

no

Hodc bién dbi ta dugc: v, = JV + Vuy =c|1- [

2
[ v'uvcose']
I+ ———
c

Thay goc 6'=30°, ta duoc v, =0,9755¢=2,92658.

10°m/s

1.b.

Do sw chdm lai ctia thoi gian, nén thoi gian séng cua hat muy6n trong hé quy chiéu S 1a

Tl

T= =7,29.10Cs

1-

|<
NE N

C

1

T'v

Quéng dudng hat muyon di dugc 1a: d =

|<x:
NS s =l S

1-
C

Két ludn hat muydn khdng thé xudng t¢i mit dit.

~2920m < 10*m

0,50

X¢ét electron ¢6 van toc v,, dién tich e chuyén dong

dp
. 3
it = (3)

meOVO

=eEt;p,,

=_eE;>pex =P =

e bhaae = o= €
Mat khéac: p, =m, v, ==V

trong dién truong déu. O thoi diém t:

_ [22 4 _
€, =4/P.C” +m,c" =

4+ (eEt)’

X . . eEc m,_,v,c’
Te(B)va@d)tacdiv, =—1t;v, = —2C __
€

) ,/()

Vian toc cua hat electron 1a:
Vo2

B+~
C

eEt
2, 2 m,

)( -(— ))
c
y =¢ eEt

I+ c) (1 — ))

2 2 4
¢’ +m,c

1,75

Téng didm toan bai

20,00
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