TRUONG DPAI HOC SU PHAM KY THUAT PE THI HQC KY 11 NAM HQC 2024-2025

THANH PHO HO CHI MINH Mon: Vat Iy 2
KHOA KHOA HOC UNG DUNG Ma mon hoc: PHYS131002
BO MON VAT LY Dé so: 01. Dé thi c6 02 trang.

Ngay thi: 20/05/2025. Thoi gian: 90 phut.
Puwoc phép sir dung mot tor giay A4 chép tay.

Cau 1: (1,0 diém) Dién dung cua vat din 1a gi? Néu ban mudn ché tao mét tu dién c6 kich
thudc nho ma dién dung lai 16n, thi theo ban hai yéu to6 quan trong nhat trong thiét ké cua ban
la gi?

Cau 2: (1,0 diém) 7 , ‘
T truong déu c¢6 lam mot electron chuyén dong khong néu ban dau electron dung yén?
Hay giai thich.

Cau 3: (2,0 diém)

Mot day dan thang dai vo han, tich dién déu voi mat do dién dai
A =—0,1uC/m Toadd cc diém i va j lan luot 1a 10 cm va 20 cm. i j

a. Hay xac dinh phuong, chiéu va dd 16n cua vecto dién truong H----@----- -@---> X
E gay ra boi day thang tai diém i.

b. Tai j dit mot dién tich diém Q dé dién trudng tong cong do
Q va day dan thang gdy ra tai i bang khong, hiy xac dinh ddu va
d6 16n cua dién tich diém Q.

Cau 4: (2,0 diém)

Hai day dan dai v han duoc dit song song, mot sgi diy duoc udn cong
hinh ban nguyét c6 ban kinh R = 20 cm nhu hinh bén. Ca hai day din déu
mang dong dién I, nam trén cing mat phang. Hay tim chiéu dong dién |
trong hai day va khoang cach d giita hai day dan dé vecto cam ng tir B tai
diém O bang khong.

Cau 5: (2,0 diém) ‘ ‘
Mot khung day hinh chitr nhat chi€u rong a, chiéu dai b va mdt day
thang dai c6 mang dong dién dit song song voi canh b nhu hinh bén. «

A\

Dong dién bién thién theo thoi gian t véi quy luat ham sd 1= 1+5t (A).
Xac dinh: I R

a. Biéu thuc cua tir thong giri qua khung day hinh chir nhat do dong -
dién I gay ra. ¢

b. Chiéu va do 16n dong dién cam tmg trong khung day. Cho biét R Y
=10Q, a=20cm, b=200 cm, ¢ =50 cm.

Cau 6: (2,0 diém)
Mot 16p dau mong cé chiét suat 1,45 ndi trén mat nudce cd chiét suat 1,33 duoc chiéu
sang bang anh sang trang theo phuong vudng goc véi 16p dau. Biét rang 16p dau c6 bé day 280
nm.
a. Tim budc séng cua anh sang trong ving anh sang kha kién phan xa manh nhét.
b. C6 budc séong nao trong ving anh sang kha kién cho truyén qua manh nhéat khong?
Cho biét viing anh sang kha kién c6 budc séng trong khoang tir 400nm dén 700nm.
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* Biét: Hang so dién €, = 8,85 X 10712 C2/N.m?, hé s6 tir tham trong chdn khéng p, =
4 x 107 H/m.

Ghi chli: Cdn bé coi thi khéng dwoc gidi thich dé thi.
Chuén dau ra ciia hoc phan (vé kién thirc) Noi dung kiém tra

[CDR 1.1] Hicu rd cc khéi niém, dinh luat lién quan dén dién truong vatir | Cau1,2,3,4,5
truong cling nhu ly thuyét vé truong dién tur.

[CPR 2.1] Vén dung kién thirc v& dién trudng, tir truong dé giai thich cac
hién tuong va giai bai tap c6 lién quan.

[CPR 1.2] Hiéu 15 cac hién tuong, dinh luit vé quang hinh, quang hoc séng. Céaub6
[CPR 2.2] Van dyng kién thirc vé quang hinh hoc va quang hoc song dé giai
thich cac hién tuong va giai bai toan vé quang hinh hoc va quang hoc séng.

Ngay thang 05 nam 2025
Théng qua bé mon
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PAP AN VA THANG PIEM MON VAT LY 2
Ngay thi: 20/05/2025 (Sang)
Nguoi soan: Ta Pinh Hién, Lé Son Hai

Cau 1:

bién dung la dai lugng mo ta kha nang tich dién tai mot dién thé nhat dinh cta vat
dan.

0,25d

Hai yéu t6 quan trong can chu y 1a hing sb dién méi k va khoang céch giita hai ban
tud

0,25d

Xét mot tu dién phang, cong thire tinh dién dung cia tu phing l1a:
&g,A

d

C=k
Vi A 1a dién tich ctia mdi ban tu.
Theo d¢ ra, mot tu dién co6 kich thudc nho (A nho) thi @€ dién dung C I6n, ta can
tang hang so dién mdi k va giam khoang cach gitra hai ban tu.

0,5d

Céu 2:

Tir trudng déu khdng lam mot electron dang ding yén c6 thé chuyén dong.

0,5d

bé thay ddi van toc cua hat cAn mot lye, ma luc tir F_B) = qU X B Néu electron ban
dau dung yén thi khong c6 luc tir tdc dung 1€n né va electron khong thé chuyén dong.

0,5d

Cau 3:

Chon mat Gauss 12 mit try ban kinh r = 10 cm (di qua diém i), chiéu cao h.

Jdﬁ

—— ] __E__,—’

0,5d

Dién thong giri qua mat Gauss @p:

Dy = jﬂﬁ dA =f E.dA.c0s90° +f E.dA.cos90° +f E.dA.cos180°
®1) (®2)

xQ
=—E.2nrh (1)
bién tich nam trong mat Gauss q;, 1a: g;, = Ah (2)
Ap dung dinh luat Gauss &5 = iﬂ, tir (1) (2) ta suy ra dién truong do day gay ra tai diém
0
cach day mot khoang r nhu sau:
-1

2MEY. T

0,5d

Két ludn: vecto dién truong E gy ra boi day thing tai diém i co:
- Phuong: vudng goc véi day
- Chiéu: huéng vé phia day
(Hoic cung phuong, nguoc chiéu duong OX)
- Do 1on:

0,5d
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Khi c6 dién tich Q dit tai j, dé dién trudong tong hop tai i bang 0 thi:
E—Q) 11 E E, hwdng ve phia Q, hay Q mang dién am
E —E 17984. (0,2 — 0,1)?

Q — ki
9.10°

(=4
kelf—zl = 17984 &

e Q] = =19,82.10°°C

0,5d

Cau 4:

Xét day udn cong (a)

Vec-to tir truc‘rng téng hop tai O:
Bao— B1+ Bz+ 33

B,=B;=0 (Do dudng nbi dai qua O)

1
B, =g
4TR
Mol

= Do lén cam ang turtai O la B,y = ol 1)

05d

Xét day thiang vo han (b), d6 16n cam tmg tir tai O 1a:
_ bol
Bpo == (2)

0,25d

Pé cam ung tir tai O bang 0 thi: B aO = —?m (3)

0,25d

Dong dién I trén 2 day din ciung chiéu

0,5d

Tu (1), (2) va (3) suy ra:
Hol T =
4R
4R

>d=—

21

,uoI 11
ond 4R 2nmd
_ 2R _ 0,127

- T - Y% (m)

0,5d

Cau 5:

Chia nho cudn day hinh vudng thanh nhitng phan tir ¢6 dién tich dA, cach dong dién
mot doan r nhu hinh v&. Tai moi dién tich dA, tir truong xuyén qua no co6 do lon
B — H’O

21r
hinh vé:

Tur thong giri qua toan b dién tich cudn dﬁy:
c+a

. Gia st vec-to dién tich cta khung diy c6 phwong chiéu huéng vao nhu

Oy =j§d/i)= jB.dA.cosO =

an

c
ct+a

_ Mol.b [ dr
2 r
Cc
_Hob  c+a Uob c+a

o O, = .In = .In
B~ 2T c 2T

_ Bl
v 2nr

.(1+5¢t)

dA = b.dr

1,0d

Xéc dinh chiéu dong dién cam (g bang dinh luat Lenz
- Tu truong B do dong dién xuyén qua dién tich khung day (mach kin) ¢ chiéu
hudng vao.
- Khi thoi gian tang tuwong ung dong dién I = 1+5t cling tang, nén tir thong guri
qua mach kin tang.

0,5d
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- Ap dung dinh luat Lenz: tir trwéng cam ung sinh ra c6 tic dung chong lai
su tang cda tir thong > tir truong cam Gng B_C) 11 B, tuc B_C) c6 chiéu huéng
ra.

Ap dung quy tic nim tay phai, ta xac dinh dugc dong cam tGng lc ¢6 chiéu ngwoe
chiéu kim dong ho.

Ap dung dinh lujt Faraday & = — <2 ta tinh dwoc 49 1on ciia Ic:

ddy u,b , c+a 4.7.1077.2 , 0,5+0,2
| :E: at :2n'ln - .5: 5 Jn 0.5 .5:6'73 054
"R R R 10 o

0,5d

Cau 6:

Xét su giao thoa gitra hai tia phan xa SMS1 va SMNSo.
Do sy dao pha mét 1an khi anh sang di tir moi trudng c6
chiét suat thap dén cao (1 dén 1,45) nén ta tinh dugc hiéu
quang 19 gitra hai tia SMS; va SMNS:

wv
oy

Khong khi (1)

Dau (1,45)

Z ———

A
6=L,— L, =2nt — 2 (1) Nude (1.33)

0,5d

a. Khi nhin vao mang dau ta thy anh sang phan xa manh nhét tuong duong véi giao
thoa cuc dai. Ap dung dicu kién cuc dai giao thoa: § = mA  (2)

0,25d

Tir (1) va (2) ta suy ra biéu thuc tinh budc séng anh sang:
2nt
A= 1 (m=0,12,..) (3)

m+7

0,25d

Ma anh sang kha kién c6 A thay déi tir 400 nm dén 700 nm nén:

3) 400 < <700 (Znt 1)< <(2nt 1)

- > |— = —_—

="1= 700 2) =" =\400 2

m+2

2.1,45.280 1 2.1,45.280 1
(m——a)=m = (Cap

—_ — —_— < <
700 2 400 2) — 0,66 <m < 1,53

0,25d

Do m 13 s6 nguyén, ta chon duge m = 1. Thé m vao (3) ta tinh duogc budc séng dnh
sang cho phan xa manh nhat la:

2.1,45.280
A=————=541,333nm
1
1+ 5

0,25d

b. Anh sang truyén qua manh nhat twong duong véi giao thoa cuc tiéu. Ap dung
diéu kién cyc tiéu giao thoa: & = (m + %)A (4)

Tur (1) va (4) ta suy ra biéu thirc tinh budc song dnh sang:
2nt

A=—— (m=012.) (5

0,25d

Anh sang kha kién c6 A thay doi tir 400 nm dén 700 nm nén:
nt

3 400 < <700

3 - T m+1

Ta tim dugc m=1. Thé m vao (9) ta tinh duge budce song anh sang cho truyén qua
manh nhat (hay phan xa yéu nhat) la:
_2.1,45.280

1+1

=406 nm

0,25d
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