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Mén: VAT LI

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

Pé thi gom 03 trang, 05 cau

Cau L. (4,0 diém)

Mot tau v tru chuyén dong theo quy dao elip voi Mat Troi 14 tidu diém, V va C lan luot 1a vién diém
va cén diém cia quy dao. Khi tau dén C, nguoi ta thay d6i tae thoi van toc clia no, tau chuyén dong theo
quy dao tron véi tam la Mat Troi. Goi 6 1a goc hop gitta duong thing ndi diém V voi tau va duong thang

9
’

néi didm V v6i Mt Troi. Khi tau chuyén dong tron quanh Mt Trdi, goe 0 c6 gia tri lon nhit 1a 6, =35°.
Cho khoang cach tir Mat Troi dén vién diém 1a R =149,6. 10°m, héing s hap dan G =6.67.10" N m’/kg’,
khéi luong cia Mit Troi M =1,99.10" ke.

1. Hay tinh thoi gian ngén nhat tau di tir V dén C.

2. Tinh do bién thién van tdc cua tau khi no thay doi quy dao chuyén dong.

3. Pé thoat khoi Mt Troi, khi tau chuyén dong tron dén vi tri M c6 0 =6,, ngudi
ta thay doi tirc thoi Vér} téc clia nd sao cho tau chuyén dong theo quy dao parabol G
v4i Mat Troi 1a tiéu diém. Goi N 1a vi tri tiép theo cta tau ¢6 6 =6,. Cho phuong P 1

trinh duong parabol trong hé toa do Oxy c6 dang y* =2ax, voi A la tiéu diém,
a=2.0A latham sb tiéu (Hinh 1). Hay tinh:
a) Thoi gian tau di tr M dén N.
b) Vin tdc cua tau tai N.
Cau IL. (4,0 diém)

,M(f)t may lanh hoat dong theo chu trinh J oule t’huz_“m nghich su dur~1g mot D
khoi khi 1y tudng lam tac nhan. Chu trinh cua khoi khi duge biéu dicn trén
dd thi p—V (ap suét — thé tich) nhu Hinh 2. Trong do, 1-2 }/é 3—4’121 s
nhitng qua trinh doan nhiét, 2—3 va 4—1 la nhing qua trinh dang ap. Ap
suht ctia khdi khi trong céc qua trinh ddng dp4—1va 2-3 lan lugt la p, va
p, (v6i p, > p,). Biét hé s6 doan nhiét cia tdc nhan 1 y.

1. V& lai chu trinh trén do thi p—7T (4p suat — nhiét dd) va trén dothi V-T P

(thé tich — nhiét do). Thiét 1ap biéu thic tinh higu nang cia mdy lanh theo ¢
P P2 va y.
2. Goi nhiét d6 & cic trang thai 1, 2, 3 va 4 lan luot 13 ¢, t,, t; va t,.Chop, = 1,04 kPa, p, =1,64 kPa,

£ =29°C,1,=33"Cvay= 1,4. Tinh cac nhiét do 7,, ¢, va hi¢u nang cua may lanh.

Hinh 2 V

3. Gia st mdt may lanh c6 hiéu nang khong d6i va bang hiéu ning trong y trén (y 2.). May lanh nay duogc
stt dung dé lam lanh mot can phong kin ¢6 thé tich 80 m’. Cong suat ciia may lanh khi hoat dong lién tuc
la P=1kW. Do phong khéng céch nhiét hoan toan nén xay ra qua trinh truyén nhiét gita moi truong bén
ngoai v4i phong, qué trinh truyén nhiét nay tuén theo phuong trinh 50, = W(T,, —T,)dt, v6i h=475J/s-K
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la hé $6 ti 16 va dugc coi 1a khong doi, T,, la nhi¢t d§ bén ngoai phong, 7, la nhiét d6 phong, 60O, 1a nhiét
luong trao ddi trong khoang thoi gian dt. Biét khéi luong riéng cua khong khi p, =1, 29kg/m’, nhiét dung
riéng dang tich cua khong khi Gy, = 0,80kJ/kg-K, nhiét dd bén ngoai phong 1a 35°C va dugc xem nhu
khong doi.

a) Tinh thoi gian dé nhiét do phong giam tir ¢, =29 °Cdén t, =20°C. Cho rang may lanh hoat dong lién
tuc.

b) Khong khi trong phong d dat nhiét d £; =20 °C. Pé duy tri nhiét do trong phong, may lanh duoc kiém
so4t bang mot bo dicu khién mo - tit. Méy lanh s& ngimg hoat dong khi nhi¢t do trong phong dat gia tri {5
va hoat dong tro lai khi nhiét do trong phong co gia tri t; +At, voi Ar=2 °C. Xac dinh ti s6 giita thoi gian
may hoat dong va thoi gian may nghi trong mot chu ki mo - tat.

Cau IIL. (4,0 diém)

Mot vong day c6 dang duong tron tam 0, ban kinh a, dién tr¢ R. Chon hé
truc toa do Oxyz, voi i ] va k la cac vector don vi tuong g cua cac truc
Ox, Oy va Oz. Vong ddy quay xung quanh truc Oz trung voi duong kinh vong
day voi toc do goc ban dau w, trong mot tir truong déu B BO j (Hinh 3). Tai
thoi diém ban dau 7 = 0, hudng phap tuyén cua vong day tring voi hudng cua
B,. B6 qua sudt dién dong tu cam cta vong day, ma sat o b truc, luc can cia
khong khi va tic dung cla trong luc.

1. Vong day co khéi luong khong dang ké va duoc cung cAp nang luong déno
ludn quay voi toc d6 goc w,.

a) Thiét lap biéu thirc suit dién dong cam ung trong vong day.

b) Thiét lap biéu thirc cong suét trung binh can cung cdp cho vong day trong
mot chu ki quay.

¢) Pit mot nam cham thir trong mat phing Oxy sao cho tdm cua no trung voi
tAm cua vong day (Hinh 3). Nam cham thtr co thé quay quanh truc Oz nhung tdc do goc cua nd nho hon toe

d6 goc cua vong day. Khi nam chdm thir 6 trang th4i cAn bang, né tao mot goc ¢ so voi B Thiét 1ap biéu

Hinh 3

thc tinh dién tro ciia vong day theo a, @, va 0.
2. Gia str vong day co khdi lwgng m =0,5kg va dang quay voi tdc d6 goc w, = 30z rad/s thi nglmg cung
cép nang lugng. K& tir thoi diém d6 vong diy quay duge thém bao nhiéu vong thi dung lai, cho R=1€,
a=25cm va B;=1T?
Cau IV. (4,0 diem)

Mot thau kinh hoi tu mong 6 tiéu cu f =45 cm dugc cit ra

lam hai phan bang nhau theo mat phang qua truc chinh va vuéng d
goc Vol tiét dién thau kinh. Hai ntra thau kinh duoc tach ra theo fewcomemnooee b '»1 Q5
phuong ctia truc chinh va cdch nhau 7,5¢m, tao thanh h¢ hai nira é 0

1

thau kinh O va Oz dong truc dat trong khong khi. bat nguon
sang S, duogc coi nhu nguon sang diém, phat anh sang don sdc co
bugc song A, trén truc chinh va cach nira thdu kinh O; mot Hinh 4
khoang d, =60cm nhu Hinh 4. Anh that cta S qua cac ntra théu kinh O va Oz lan luot 12 S1 va Sz cing

nim trén truc chinh. Pat mot man quan sat vuéng goc véi truc chinh ctia hé ¢ vi tri phu hop thi thiy trén
man c6 hé van giao thoa la nhimng nira duong tron tam C, véi C 1a giao diém cua truc chinh véi man. Tinh

<«
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tién man quan sat doc theo truc chinh cho dén khi C cach S mot khoang / thi truong giao thoa trén man dat

dién tich 16n nhat. C6 dinh man quan sat tai vi tri d6 va goi (o) 1a mat phang chtta man quan sat. Goi » la
ban kinh ctia vin sang bac k tinh tir C. Biét  rit nho so voi CSy va CSa,

1. Tinh cac khoang cach S1S, SaS va /.

2. Hay thiét 1ap cong thirc tinh 7 theo A va k. Co thé sur dung cong thicc gan ding (1£x)
x<l.

3. Biét van sang bac 2 c6 7 = 0,48 mm. Hay tinh gia tri cua budc song A.

m

~ 1+ mx, voi

4. Bo man quan sat. Nguoi quan sat st dung mdt kinh lap c6 tiéu cu 2 cm, ¢6 truc chinh trung véi truc chinh

ciia hé hai ntra thau kinh, dé quan sat cac van giao thoa trén mat phing (o) trong truong hop ngam chung
¢ vo cyc. Hay tinh khoang cach tir quang tdm cua kinh [ip toi S va tinh goc trong khi quan sat khoang cach
tir C dén van sang bac 1 qua kinh.
Cau V. (4,0 diém)

Hat nhan phong xa “Po phat ra hat o va bién doi thanh hat nhan Pb. Cho hat o phat ra tir phan ra
Po dap vao hat nhan 2Be, phéan mg tao ra hat nhan ddng vi carbon va hat X khong mang dién. Dé khao sat
hat X, nguoi ta cho hat X phat ra tir phan tng trén dép vao cac hat bia khac nhau va do van toe giat i cua
cac hat bia. Trong bai toan nay ta c6 thé ding gan dung c6 dién.
1. Bibt khéi luong nghi cta céc hat 20Po; a va’iePb 1an luot la: 195555,9 MeV/c’; 3727,4 MeV/c® va
191823,1 MeV/c?. Hiy tinh ning lugng toa ra khi mét hat Po phan ra va dong nang hat o phat ra tir phan
rd. Cho ring hat Po dmg yén va phén rd khong kem theo tia y.
2. Cho hat X dap vao hat proton dimg yén, vén tdc cua proton sau va cham do dugc 1a 3,3.10° cm/s, tuong
ng voi dong ndng 5,7 MeV. Gia st hat X 1a photon, hay tinh ning luong ti thiéu ctia photon nay dé tao
ra van téc d6 cua proton (l4y tbc do anh sang trong chén khong ¢ =3.1 0° m/s).
3. Biét do hut khdi ctia hat nhan '°C vao khoang 10 MeV/c?. Sir dung két qua cta cac y trén, chimng to rang
hat X khong thé 1a photon.,
4. Khi cho hat X dap vao hat 3 N dimg yén, van téc ctia ;N sau va cham do duoc la 4.4.10° c/s. Gia thiét
rang, hat X ¢ khéi luong déng ké va va cham gifta hat X vai hat “;N va voi proton ¢ y trén (¥ 2.) 1a cac va
cham truc dién (cac hat sau va cham c6 cac van tdc cung phuong). Ldy khdi luong cua proton va "N lan
luotla 1 uva 14 u (ula don vi khdi lugng nguyén t). Hay tinh khdi luong ctia hat X theo don vi u.
HET----
e Thi sinh KHONG dwoc s dung tai liéu.
e  Giam thi KHONG gidi thich gi thém.
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Cau 111 (4,0 diém)

II1. | Vi tri cta hat tai thot diém ¢. Hé truc toa do Oxy nhu hinh v& i
! x(t)=—Rcos(wt), y(t)=Rsin(wr)

i(1)

Cuong do dong dién chay qua day dan 1 tai thoi diém ¢ 1a (), cam tng tir do day 1 sinh ra

tai vi tri cia hat ¢6 do 16n la

B - /—;o[(t)
27[(5 + Y(f)j
Tuong tu cam tir do day 2 sinh ra tai vi tri cta hat 1a
B e A;Oi(t)
2z (2 - )’(l))
Tu truong toan phan B= B, +1;’2 ;
B i (1) i) i)l

+ - 2
25(; + y(t)j 277(% —Y(t)j 27[[54 -y (1)]

Do chi ¢6 luc tir tic dung 1én hat chuyén dong tron déu nén tur truong B cb gia tri khong
doi:
2
v
vB=m—
1 R

ma

q

trong d6 v = wR nén B =

Cuong d6 dong dién chay qua day dan tai thoi diém ¢ 13 i(r),

2 2 2
i(t)= 27ma Kl— - R—J + R— cos 2wt}
Y7, 2

olg [\ 4 2
Dong dién cuc dai: 7 = ol va tin sb goc cua cuong do dong dién 2w
21q
1. | Chon hé truc toa dd Oxy nhur hinh v&. Phuong trinh chuyén dong .
2 ctia hat theo phuong Ox: i)
mx"=qy'B =
Yo
A /
1,
Y
(0] X
i)
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: ' 1 1
Phuong trinh chuyén dong cta hat theo phuong Ox: mx" = M@V | 1,
2r \y [I-y

Tai thoi diém ban dau ¢ =0; x'(0) =v, cosa, p(0) = — ; ta dugc:

1
x’:vocosowrfli n—2—
2em\  I-y

N |~

Vi luc Lorentz khong lam thay ddi module vén toc nén & khoang cach nho nhat y =y . thi

'y . ' N 5 r . A s
gid trj x' =—v, va & khoang cach lon nhat y=y . khi x'=v,

[

vo2m(l+cosa)

l+e #

l

—vg2zm(l—cosa)
Hoq!

Khoang cich gan nhit: y_ =

Khoang cach xa nhat: y_ =

l+e

Tai khoang céch gan nhat y_ . hodc y, thi x" =0 nén chi co gia toc theo phuong Oy

Do do:
7k 1 1
Taiy:ymin’a:ﬂoqvo[ " j
2ﬂ-m ymin l - ymin
Iv | |
Tai y =y, a=—22 0( ' ]
Zﬂ-m ymax l - ymax
Cau IV (4,0 diém)

IV. | C4c tia tdi sau khi di qua vat kinh co thé coi nhu tdi vuong goc vai MQ.
1| Goc toi tai MN: i = 45°

. , . T . e . 1 .
Goc gioi han phan xa toan phan cua tia t6i MN: 7, = arcsm(—j = arcsin (1—-5—j =42
' n

8

C6 i>i, nén co phan xa toan phan tai MN.

Tuong tu cho tia t6i PQ: i =45 >1i, = 42° nén c6 phan xa toan phén tai PQ.

IV. | Vat A_B_ & vo cung qua vat kinh cho anh AB ¢ tiéu di¢n anh cua vat kinh, cach vat kinh
2 | khoang d'= f =35 cm.

So db tao anh qua khdi chét: AB—Y2 A B,—™ 5 A,B, —%>AB,——A,B,
4 4" dy dy  dy &y d, d,

Gia su tia téi diém chinh giita cia MN
d=L~-f=5-35=-30 cm
d,'=-nd, =-1,5x-30=45 cm

d, =%—dl'=2,5—45:—42,5 cm

d,'=-d,=42,5 cm

d,=W,—d,'=10—42,5=-32,5 cm
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d,'=-d,=32,5 cm
d, zﬁ—d3 '=2,5-32,5=30 cm
2
d
d4':——4:—£:20 cm
n 1,5
Khi ngém ching & vo cuc, anh A,B, & tiéu dién vat cua thi kinh.
Khoang cach can tim: L, =d, '+ f, =20+5=25 cm
V. | o
3 Veé duoc vi tri anh AB, A1Bi, A2B2
V& phac duoc toan bo anh
A Al
T L sy SRSt
/l NG T AaB B
P B g Az
- 'Y
Bs E_;‘__s__ B4 l B3 \
A2 ' II: }32
S8 b6 pific: 6 =T 2% _ AaBy 1o BBy o
a, tang, AB/f AB f
Do kich thuéc anh khong thay déi khi qua khdi chat: A4Bs = AB
Do vay: G, 3
£, 5
IV. | Piém cuc vién C, ctia ngudi do cach mat khoang OC, =—f, =—1/D, =1/2=0,5 m
4
So dd tao anh qua thi kinh: A,B, —2—>A B,
di dS‘
Pé nguoi do quan st anh & trang thai khong diéu tiét thi anh AsBs phai cach mt ngudi do
50 cm (anh ¢ diém cuc vién)
d,'=1-50=5-50=-45 cm '
ds= '/, = —45x3 =4,5 cm
d,'—f, —45-5
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Khoang cach can tim: L, =d, '+ d, =20+4,5=24,5 cm

IV. | Tuong tu nhu cau 2 (theo nguyén li Ferma hodc xét qué trinh tao anh):
) wow wow 4
fisL+—+—+H+—+—+d'=L+H+2—+d'
2n 2n 2n  2n n
d, "=} —(Ll +H+2E/—]:§:18,3 cm
n 3
Khoang cach can tim: L, =d, '+ f, =18,3+5=23,3 cm
Cau 'V (4,0 diém)
V.1 | Cam tng tir do cudn Helmholtz gy ra tai mot diém ndm trén truc, cach tdm cudn day 1 mét

khoéng z:

11, NIR? I 1
2 (2:2+R2)3/2 ((h—z)2+R2)' “

B(z)=

Chu ki dao dong ctia con lic:

con [ de gt L _m(B@E)
m(B(z)+B,) m(B(z)+B,) T ar’l,
5 1 m m.B,,
bit: X=B(2),Y=—,a="——,b=—— =V =aX+b
- 4r’l, 4r°l,

Lap duoc bang s6 licu X = B(z)

. 1
Lap dugc bang s6 liéu ¥ = =)

z (cm) x =B(z),10* (T) T (s) y=1/T? (s?)
4 0,830 1,355 0,545
6 0,792 1,363 0,538
8 0,746 1,369 0,513
9 0,721 1,403 0,508
11 0,672 1,440 0,482
12 0,649 1,448 0,477
14 0,610 1,471 0,462
16 0,580 1,497 0,446
17 0,569 1,508 0,440
18 0,562 1,511 0,438

Tu bang s6 liéu, tim dugc phuong trinh: ¥ =0,41. 10X 40,21
—>a=0,41.10"b=0,21

0.21
Tacod: aB, =b=B, =———=51.10"(T
" "0,41.10* (™

m=adr’l,=m=1,69 A-m’
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V. | V& ding so d6 mach dién khao sat su phu thudc cua I vao U nhu Hinh 5a
. ®
R——®
— =
ML
Hinh 5a

Phuong an xac dinh nhiét do 16n nhit cua day toc bong dén khi né chua bi dut:

- Lap mach dién theo so dd nhu hinh vé (Hinh Sa).

- Khao sét su phu thudc cta ctua I vao U: thay doi gia tri cua bién trd sao cho sb chi von

ké tang dan, ghi cac cip gié tri (U’ I)tuorng tmg. Luu y céc cap gia tri ghi dy toc day den

sdp dat (den sang hon mure binh thudng).

- Khi day téc dén dut, to cdp gia tri (U, I) cudi cung ta x4c dinh duoc dién tro day ngay

trudce khi day dut:

R Lo
IC
- Dua vao mdi lién hé gitta nhiét do va dién tré suéit xéc dinh duoc nhiét do 16n nhét:
B
To=ap’=a RS i = Bl /
‘ L 4L

V. | Xéac dinh nhiét dung riéng trung binh cua vt li¢u lam day toc deén : E
2b - Chon tu dién c6 dién dung C 16n nhat va hi¢u dién thé dinh T—"——

murc 16n hon hiéu dién thé dinh muc ctia dén.
- Méc tu va dén nhu so d6 Hinh 5b K2

2.
- Khoa Ko mé, dong khoa Ky vao vi tri 1 (Hinh 5b), tich dién ——@—/a—

cho tu dién dén hiéu dién thé 16n nhét co thé.

Hinh Sb

- Chuyén khoa K sang vi tri 2 (Khoa Ko mo), doc gid tri hi¢u di¢n thé U | cua ty.

- Pong khoa Kz (K van & vi tri 2), doc hi¢u dién thé U, cla tu sau khi day toc bong den dut.

- Néang luong dién truong tu dién giam di duoc dung dé tang nhiét do bong den tir nhiét do
phong 7, dén nhiét do T,. (b6 qua nang lugng birc xa néu thoi gian tir lac dong khoa K dén

khi day toc bong den dut 1a ¢t nho).
- Poc gié tri nhiét do phong 7, tir nhiét ké.

(ur-Uy)c
2
_ (U -UHC _ 207 -U;)C
2m(T,—T,) #d’LD(T,—T,)

- Dua vao biéu thirc trén ta xac dinh duoc nhiét dung riéng trung binh ctia wolfram.

-Tacd: Q=—AE,. < mc(T.-T,)=

HET
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