KY THI CHON HQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOC 2022-2023

Mon: VAT Li

Thoi gian: 180 phit (khdng ké thoi gian giao dé)
Ngay thi: 24/02/2023

Huéng dan cham thi gom 09 trang

1. HUONG DAN CHUNG

1. Giam khao chdm dtng nhu dap 4n, biéu diém ctia Bo Gido duc va Dao tao.

2. Néu thi sinh ¢0 cach tra loi khac dap an nhung dung thi gidm khao vin chdm diém theo biéu diém
cua Hudng dan cham thi.

3. Giam khao khong quy tron diém thanh phén ciia ting cau, diém cua bai thi.
II. DAP AN, BIEU DPIEM

Céu | Ndi dung

Cau I (4,0 diém)

1.
Bén kinh cua quy dao tron: R = Rsing,
R+ R,

2

Thoi gian ngan nhat dé tau vi tru chuyén dong tur vién diém dén can diém

T R+R)
tl=—=nrx (—+l—):127,35 ngay
2 8GM

Ban truc 16n cua elip: a, =

2. u,v 12 van toc cta tau vii tru so voi Mat Troi tai vien diém va céan diém cuia quy dao elip

RI u

Dinh ludt bao toan moment dong lugng va co nang: uR =vR, (1)

uw> GM. Vv GM
—— = e (2

2 R 2 R

T (L g 2GM R )
u N = —_—
v S (R+R)R,

Van toc quy dao tron quanh Mt Troi cua tau vi try: v, =

GM
R

= (4

1
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Noi dung

D6 bién thién van toc theo phuong tiép tuyén

M 2GM R
Av=v, —v= oM, _ | 26M, =-5014,66m/s = —5,014km/s
R (R+R)R,

3a.

Van toc trén quy dao parabol tai diém M:

/2GM
Vy = R © =55633,84m/s = 55,633 km/s
1

Toc do quét chia vector ban kinh:

1 1 R [2GM
v, =—[Fxv¥|==Ry, ==L  |[—2=2386.10"(m"/s
! 2‘ | 277" 2\ R b is)
Phuong trinh duong parabol: y” =2ax, a = 2R, (5)

Khi tau chuyén dong dén vi tri € = 6, no s& nam trén duong

thang c6 phuong trinh

—X
= + Rcos6, 6
g tan 20, ’ ©)

T (5) va (6) suy ra

x,=3,51.10"m, y, =1,1010"m

x, =3,2210%m, y,=-1,0510"m

Néu trudc khi ting tde tau vii tru chuyén dong dén g?m diém V ta chon hé nghié¢m x,,y,,

nguoc lai ta chon hé nghiém x,,y,.

Dién tich quét ctuia vector ban kinh:

Sl = Jydx: J‘\/mdx-f-%(Rl _xl)'yl :5,35-10211'112
0 0

S
Thoi gian : t, =—-=2,2410°s = 25,95 ngay

dt

Truwong hop 2: Dién tich quét cua vector ban kinh
X, 1
S, = | 22R xdv =2 (x, ~R)).|,|=6,08.10"m’

0

Thoi gian : 1, = L 2,55.10° s =2972,67 ngay

Vir




Cau Noi dung ]
3b. | 4 1a goc hop béi vector van tdc tau vil tru tai N va truc Ox, ¢ la goc hop boi phuong vector

ban kinh quy dao tron cta tau vil tru tai vi tri tang téc va duong thang ndi Mat Troi va tau vil
tru.

2R
Trwong hop 1: y* =2ax —> 2y—j:,Z =2aq > tana = —- — a =1,00 rad
X Y

ry = (R —x,\,)2+y§, =1,21.10" m

Y
B =X

— ¢ =1,14 rad

tang =

Pinh luat bao toan moment dong luong:
v, R =vyry cos(gp + o — %)

Vi R,

=46790,55 m/s =46,790 km/s

- VN =
¥y cos(¢)+a—%)
. 2R,
Truong hop 2: tana, = | | — a, =0,16 rad
Vi

Y :\/(R1 _xM)z +ny =3,3110" m

@, = w—arctan M— — @ =2,82rad
Ky =&,
Dinh luit bao toan moment dong luong
R = Vg SiTL (7r -~ )
VM Rl
rysin(z—@ —a,)
Cau Il (4,0 diém)
1. |Chutrinhvétrénddthi p—T :

Vi

= 9076,29 m/s =9,076 km/s

- Yui=

Py

P>
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Cau Noi dung
Chu trinh v& trén do thi V =T :

Vi P

Pothi V-T

1-y

Trong cac qua trinh doan nhiét: Tp " = const

Goi 1}, T, 15, T, 14n luot 1a nhiét d6 tai cic trang thai 1, 2, 3 va 4. Trong céc qua trinh 1-2
va 3-4:

r-l 2 r
5{&) .ﬁ{&}’ :(&j’ T
T, P T, Py P T,

Trong céac qué trinh doan nhiét: 0, =Q,, =0

Nhiét lugng hé toa ra trong qua trinh 2-3: {sz‘ =mC (T, -T;)
Véi m 1a khéi luong cita khoi khi, C, Ia nhiét dung riéng dang ap.
Nhiét lugng hé nhan trong qua trinh 4-1: Q,, =mC, (T} - 1,)

Cong khéi khi nhén ca chu trinh: 4=|0,,|-0,, =mC (T, +T,~T,~T,)

Hiéu nang ctia may lanh:

g:——Q&: Q41 b 7;—7; = l = l
A |Q23’_Q41 L+T,-T T u_l /74
LT, ["—] -1
P
2 Fde 04
1,4
=1 22|" =302[ 22 " 2343,97K >, =70,97°C
)2 ,04
= 0s
7 1,4
=1 2o|” =326) 29" Z 286,22k 51, =13,22°C
P, ,64

Hiéu nang cua may lanh:

£ 1 = 1 ="7,20

=L (P
(=)
P
3a. | Trong khoang thoi giandr nhiét lugng cua khdi khi trong phong thay doi mot luong:
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Cau N¢i dung

50 =mC,pdT =V .py CpdT

Nhiét luong nay gém nhiét lugng 6Q,, hé bi léy di tr may lanh va nhiét luong h¢ nhan vao

60, do qua trinh truyén nhiét:

6Q=-60, +00;

Ta co: 60, =cA=¢ePdt
¢ 1a hiéu nang ctia may lanh.
50, = h(T,, —T)dt

T la nhiét do cua phong

=V.puC,, dT =—ePdt +h(T,, —T')dt

V. puCradT
—eP+h(T,, -T)

Tich phan hai vé phuong trinh va thay cén vao ta dugc:

&dt =

z:—QZCﬂln(—gmh(rM =)

Ty
Tp

Thay s6 vao ta duge két qua: 1 =717,25 (s) = 12(phit)

3b. | Thoi gian may hoat ddng ¢ 1a thoi gian dé nhiét d6 phong ha tir nhi¢t d6 7 + AT — T
Ts .
V- 0uCrudT e d = .[ V. 0uCrudl
—eP+h(T,-T) —sP+h(T,, ~T)

Khi may ngung hoat dong, khéi khi trong phong chi nhén nhiét lugng moi truong bén ngoai
truyén vao thong qua qua trinh truyén nhiét.

=465,38s

Ap dung két cau b: dt, =

To+AT

Thoi gian ¢, may ngumg hoat dong dé nhiét do trong phong tang tx 7y, — Ty + AT
Tacé: V.p,C,dT = h(T,,—T)dt,

V Dy -Crr ] e
= dt, = Pus-Cris d[:”z: J‘ VP Crme dT:24,87s
(T, =T 1A, 1)

Ti s6 thoi gian may hoat dong trén thoi gian nghi la:
t

L
2

=18,71
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Cau |

N¢i dung

Cau I (4,0 diém)

111.
1a

Sau khoang thoi gian ¢ phap tuyén ctia vong day tao mot goc
@=@,t so voi cam Ung tu EO . Tu thong qua vong day
®=B8,S.

Trong d6 vecto S = za®(—=sinw,ti +cosay,t j) nén

® = wa’B, cos w,t
0 0

Hinh 3

L a4 . . . do .
Suat dién dong cam ung trong vong ddy: e = ——— = ra’ Byw, sin wt
dt

I11.
1b

Cong suat tirc thoi
P=€*/R
<sin2 a)ot> = l]‘sin2 w,tdt = !
Ty ;

’ ZB 2
Cong suat trung binh trong mot chu ki: P = _——(”a 213@0)

I11.
1c

éi la tir truong do dong dién cam ng gay ra
E,. = B(—sinayti +cosayt 7)

. I . | L
valB,:ﬁL-vaI:L% v6i g, =47.107 H/m 14 hing s

2a

Gia tri trung binh cac thanh phin. Theo phuong Ox: (B,) T

_ HyaB,w,

Gia tri trung binh cac thanh phan. Theo phuong Oy: <B,.J,> =]

Gié tri trung binh cua tir trudng toan phan
5\ MmaByo, - -
<B,> s i +B,j

Kim nam cham huong theo truong trung binh, do do
4R
Vay, dién tré cua vong day
_ Hyraa,

4tan @

II1.

B 2.
Dong dién qua vong day [ = ;2— = _Oiza_gs_m_(g

Téc do bién thién dong ning cia vong day bang cong sudt hao phi do su téa nhiét
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Noi dung

d(%M{p'zj
N A M¢)!¢” [ R
dt

A o o akE 1
M 1a moment quan tinh cua vong day doi voi truc Oz, M = = ma’

1, Brd’g'sin’g
—mg"=-— *)
2 R
Tich phan 2 vé va goi a la goc vong day da quay dwoc tir thoi diém vong day co tan s6 goc

, dén khi dimg lai.

0 a
, Bir a“(l cos2¢p)d
faor=- 2 2
[on 0
R
200 —sin2a = 2’31 Za)g
Birm a

Thay s0, tim dugc a = 76.68rad. Vong day da quay duoc 12 vong.

Cau IV (4,0 diém)
IV. | Khoang cich tir S t6i Oa: d, =d, +0,0, =60+7,5=67,5 cm.

’ . ; 45
Theo cong thirc thau kinh: d'= L S, d, = 4./, _ 004 _1g0em
d—f d—f 60-45
ool _ 61345 oo

d,—f, 67,5-45
L =d +d =60+180=240 cm

Taco:
L, =d,+d,=67,5+135=202,5 cm
Goi duong kinh ria ctia thau kinh ban dau 1a D, khi man quan sat ¢ vi tri ma trudng giao thoa

trén man c6 dién tich 16n nhat (hinh v€), ta co:

Ve L-1 _I-L, _ L -1,
D/2 L-=d L,—-d;, L+IL,~d —d,
i< L, 2
/ \l i

=L (L, d)+L _ (240-202.5)(202.5-67,5)

)= +202,5=218,6 cm
Iy 4Ty =, =d, 240+ 202,5—60—67,5

IV. | Quang trinh tir S qua ntra thau kinh O; dén diém M trén man quan sat cach C mot khoang 7

8, =855,y —MS, =I5, —\/CSlz +r
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Cau N¢i dung
l’z r2
5] =~ 5(&91) —CSI [1+2—CS—12J = 5(5‘5,) —CSI - 2CSl
Quang trinh tor S qua nura thau kinh O dén diém M
8y =85, + M =855, = 5,5, + JCS,? +17
rZ r2 r2
8, = 55, =515, +CS, [1 + 2—55?} =55, — S5, +CS, + EEE =55y —CS + 203,
Hiéu quang trinh cua anh séng tur S dén M qua hai con dudng trén:
2 2 2 2 S S
Mooty oL (L 1) rfesres) LSS
2C8, 2G5, 24GS, CS 2\ CS,CS, 2{ CS,.CS,
as :;[___L. L, ]
2\ (L -1)(1-L,)
A g ;oA , 1 L] _Lz 2 /o o X ~
Dé tai M ¢6 van sang: AS = kA <> —| ————=——|r" =kA, voik la s6 nguyén duong.
2 (LI —l)(l_Lz)
Tai C c6 r=0—->k=0 VA, do do tai C c6 van sang va la van séng trung tam.
Khoang céch tir C dén van séng bac k: r = \/Zl(L‘L— l)il =Fg) ~k
(I
IV. | Van sdng bac hai: k=2.
3
24(2400-2186)(2186—-2025
Ta co: 0,48:\[( X ) 2
2400-2025
—>1=6,3.10"mm =0,63 um
IV. | Kinh lap phai dit sao cho tiéu dién vét cua kinh tring véi mat phéng o.
4 | Khoang cach tir S t&i kinh: L =1+ f =218,6+2=220,6 cm.
Khoang cach tir C dén van sang bac 1 (c6 k=1):  =0,34 mm
Goc trong can tim: o ~ tana = i = 9% =0,017 rad
Cau V (4,0 diém)
V.1 | Xét phong xa Po—a+Pb

Nang lugng ung voi moi phan ra: O = (m,, —m, —m,,)c’

MeV
2

c

0 =(195555,9-3727,4-191823,1) ¢’ =5,4(MeV)

Theo dinh luat béo toan nang lwong toan phan: K, +0=K, +K,,.

ViPodingyénnéntaco: O=K, +K,, (1)
Mit khéc theo dinh luat bio toan dong luong: pp, = P, + Pp
Do p,, =0 nénritra: p, = py,hay 2m K, =2m, K suy ra K, = m—iK{l (2)
Mp,
Wigy 206

T (1)va Q2): K, = = ;5:4=53(MeV)

My, +m, Q 206 +
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Cau Noi dung
V.2 | Goi ¢ va &' 1a nang luong ctia photon X trude va sau va cham; K| 1a dong nang cua proton

sau va cham, pva p'la dong lugng ctia photon X trudce va sau va cham, p, la dong luong

cua proton sau va cham.

: s=e+ K, (3)
Theo dinh luat bao toan nang luong va dong luong: ¢ . _ .
p=p+p, 4

Chimg minh duoc hodc nhan biét duge photon co nang lugng nho nhét khi va cham la true

dién, sau va cham photon bi bat ngugc tr¢ lai.

Te @) p=—p'+p, i :—g—+po haye=—&'+ p,c (4°)
e c

2

. . K K
TeB)va@’): €= 2"+ 7"m0c

2

‘s rE? m,v 2K
voi m,, la khoi lugng proton; K =—>—=>m, 6 =—"
2 v,

T duper = Sg =L Clp (L1 2 ls 9509 mrw
2 vy 2 v, 2 3,3

V.3 | Gia sir X la mot photon: ;He+ ;Be — 'C+ )y

Theo dinh lut bao toan nang lugng toan phan: K, +(Am. —Amg,)c* =K. +&

Ning luong cta X: & = K, +(Am. —Amy, )c” — K. Q)

Tir (5) ta thiy: & <K, +Am.c’ =153 MeV

Theo cau (2), & =54,7MeV ta thiy 16n hon nhiéu gia tri 15,3 MeV vura tinh ¢ trén, nén X
khong thé l1a photon.

V.4 | Goi m la khéi luong ctia hat X, v va v’ lan luot 1a van toc caa nd trude va sau va cham.

Xét va cham cua X vai proton. Goi m, 1a khéi luong proton va vo la van tdc sau va cham cua

no.

mv:  mv?® myv;
Theo dinh luat bao toan ning lugng: S + “’2 0 (5)
Va dinh luét bao toan dong lugng: mv =mv'+my, suy ra:mv=mv'+m,v, (6)
Tir (S) va (6) : v, = LI (7)

m+m,

Xét va cham cta X vdi Nito, goi Mo va V, 1a khoi luong va van toc ctia N sau va cham.

Tuongtutréntaco: V, = a1 v (8)
m+M,
ey Mo—%mo 14—%32.1
Tir (7) va (8) 1 ———2 =2 hay m= S Y 1 )
m+m, V, Yo 4 3_3_1
. 4,4
HET
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