TRUONG DAI HOC SU PHAM KY THUAT  DE THI HQC KY III NAM HQC 2024-2025

THANH PHO HO CHI MINH Mbén: Vatly 2
KHOA KHOA HOC UNG DUNG Ma mon hoc: PHYS131002
A . Dé s6: 01. e thi ¢6 02 trang.
BQ MON VATLY Negay thi: 21/07/2025. Thoi gian: 90 phit.

Puoc phép sit dung mét to gidy A4 chép tay.

Chu 1: (1,0 diém)
a. Phat biéu dinh luat Gauss trong dién trudng.
b. Phat biéu dinh luat Gauss trong tir truong.
c. Tur do chi ra khac biét gitra duong suc dién truong va dudng suc tir truong.

Céu 2: (1,0 diém)

Vong day mém, nhu hinh, ban dau c6 dang hinh tron c6
ban kinh 10,0 cm dugc dat trong tir truong déu c6 phuong vudng A
goc, ¢6 chiéu hudng vao mit phang vong day va c6 do 16n 0,20 T. ' :
Vong day duogc gitr tai cac diém A va B va kéo cing cho dén khi
dién tich vong day gan bang khong. Thoi gian dé khép vong day l1a
0,20 gidy. Hay tinh do 16n cua suat dién dong trung binh sinhra &
trong vong diy trong khoang thoi gian nay, dong thoi tim chidu . B
dong dién cam ng sinh ra trong vong day. ~ .

Cau 3: (2,0 diém)

Hai vat tich dién c6 dang hinh cung tron c6 cung tdm O 0
dugc bd tri nhu hinh. Trong d6, cung day 1 ¢ ban kinh r; = 20 cm, A
mang dién tich déu v4i mat do dién dai X} = 10? C/m, cung day 2 yd 9 D‘:‘H—-ﬁ"'-
c6 ban kinh r; = 30 cm, mang dién tich déu v&i mat do dién dai A, <\_‘/\

= 3,00 x10 C/m. Mdi cung c6 cling goc chan tai tim O 1a a =
90°. Tinh vecto cuong do dién truong tong hop tai tdim O do hai v

cung day gay ra.

Ciu 4: (2,0 diém) ‘

Mot day manh tich dién déu dat trong chéan
khong véi mat do dién dai A = 10 C/m dugc uén nhu
hinh, biét AB = CD = 2 cm, BC 1a mdt nira hinh tron,
tam O ban kinh R = 2 cm. Tinh dién thé do day giy ra
tai tam O khi chon géc dién thé tai .

Céu 5: (2,0 diém)

Mot day dan dai vo han c6 dong dién cuong do 1 =
5A, dit trong khong khi va dugc udn nhu hinh. Cung AB 1a
mot cung tron tdm O, ban kinh r = 10 cm. Tinh vecto cam

ung tu B tai diém O.

Ciu 6: (2,0 diém)

Sau khi kham mét, mot bénh nhan dugc bac sy cho nhé mot s6 thudc nho mét 1én trén
mat. Giac mac (phan phia trudc ctia mat) ¢ chiét suat 1a 1,38, con cac thudc nhd mit co chiét
suét 1,45. Sau khi bénh nhan d6 nho thudc nhd mat xong, ban ctia bénh nhan d6 khi nhin

Trang 1



thang vao mat ciia bénh nhan thi thdy mat ciia bénh nhan trong d6 (voi anh sang do c6 budc
song 600 nm).

a. Tinh bé day tdi thiéu cta 16p thudc nhd méit trén gidc mac ciia bénh nhan do.

b. Véi bé day cta 16p thudc nhu trén, s& c6 budc song nao khac ciia anh sang nhin thay
dugc ting cudng hodc giam thiéu khi phan xa vao mit? (biét anh sang nhin thiy co budc séng
nam trong khoang tir 0,38pum dén 0,74um).

Biét: hang s6 dién g, = 8,86 x 10712 C2/N.m?, hdang sé tir uy = 4w x 107 H/m

Ghi chii: Cdn bé coi thi khéng dwoc gidi thich dé thi.

Chuén diu ra cia hoc phin (vé kién thirc) Noi dung
kiém tra

[CDR 1.1] Hiéu rd céc lghéi‘ niém, dinh luat lién quan dén dién truong va tu | Cau l, 2, 3,
truong cling nhu 1y thuyét vé truong dién tur. 4,5
[CPR 2.1] Van dung kién thirc vé& dién truong, tir truong dé giai thich céac
hién tugng va giai bai tap co6 lién quan.

[CPR 3.1] Hiéu 16 cac hién tuong, dinh luat vé quang hinh, quang hoc song. Cau 6
[CPR 3.2] Van dung 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 14 thang 07 nam 2025

Thong qua by mén
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DAP AN VA THANG PIEM
Mon vat ly 2, thi ngay 21/7/2025

Céu 1: (1,0 diém)

a. Dinh luat Gauss vé dién truong phat biéu nhu sau: thong lwong dién trudng qua
mot mat kin bat ky bang tong dién tich chira trong mat kin dé chia cho o
I Ry L)
d’E_?gE'dA_ £ 0.25

b. Dinh luat Gauss vé tlr truong phat biéu rang: T thong qua bat ky bé mat kin nao
déu bang khong

d)Bsz'ﬁ:O 0.25

¢. Buong suc dién truong la nhiing dudng cong ho, hudng ro1 xa dién tich duong va | 0,5
huong lai gan dién tich am.
Duong stre tu truong 1a nhitng duong cong khép kin.

Céu 2: (1,0 diém)

A

AN
Ic

B
- Vong day mém, nhu hinh, ban dau c6 dang hinh tron ¢é ban kinh
10,0 cm duoc dit trong tir trudng déu cd phuong vudng goc, co chiéu hudng vao mit phang
vong day va c6 d6 16n 0,20 T. Vong day duoc gitr tai cac diém A va B va kéo cing cho dén
khi dién tich vong day gan bang khong. Thoi gian dé khép vong day 1a 0,20 gidy. Hiy tinh do
16n ciia suat dién dong trung binh sinh ra trong vong day trong khoang thoi gian nay, dong

thoi tim chiéu dong dién cam Gng sinh ra trong vong day.

Ttir trudng vudng goc voi mit phing vong day va dién tich vong day giam trong 0,2 | 0.5

gidy.
Suat dién dong trung binh sinh ra trong khoang thoi gian nay la:
A — 3 0—BA| B(mR?
|€| — ¢B — ¢Bsau ¢Bdau — — ( ) — 0.0314V
At At At At

Theo dinh luat Lenz, do ¢ gidm nén tir truong cam ung B, cung chiéu véi B, Do | 0.5
do, dong dién cdm ung cé chi€u cung chiéu kim dong ho

Ciu 3: (2,0 diém)

Hai vat tich dién c6 dang hinh cung tron c6 cung tdm O 0
dugc bb tri nhu hinh. Trong do, cung déy 1 c6 ban kinh r; =20 cm, Q
mang dién tich déu v&i mat do dién dai 7»‘1 = 10? C/m, cung day 2 ,, 90 a.--"‘*._
c6 ban kinh r; = 30 cm, mang di¢n tich déu v6i mat do dién dai A, *f\\_—_",\

= 3,00 x10° C/m. Mbi cung c6 cung goc chin tai tim O 1a a =
90°. Tinh vecto cudong do dién trudong tong hop tai tdm O do hai v

cung day gay ra.
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(8]
AT O
- i \ //q\
v w dq]
I dl
" v
Y y'
Xét mot day:

Chia day thanh cac doan nho dai dl mang dién tich dq = A.dl véi dl = Rdg
+  Cudng do dién truong do phan tir dq gy ra tai O:
k.dq k.dq kAdl
E="2=F "~ r
V& truc Oy chia cung 1am 2 phan bang nhau. Do tinh chat d6i xtmg.
*  Cuong do¢ dién truong do ca day gay ra tai O:

0.5d

E= f dEy,
(day)
* Do 16n cuong do dién truong: 05d
_ _ _ kAdl _ (3 KkARde B
E= f(déy) dEy, = f(déy) dE.cosp = f(déy) — - COSQ = f(_%) o COS(Q =
25 sin T = X2 \2(V/m)
r 4 r
Suy ra: 0.5d
kAq Y N n ,
E, = . V2 = 45v2 = 63,64(V/m), phuong chiéu: nam trén truc Oy’ ,nguoc
. 1
chiéu tryc Oy’ (hudng 1€n).
Tuong tu, ta c6: E, = k:\Z V2 = 90v2 = 127,28(V/m), phuong chiéu: nam trén
. 2
truc Oy’, nguoc chiéu truc Oy’ (hudng 1é€n).
Tur do ta suy ra: 0.5d

Phuong chiéu: E nim trén truc Oy’, chiéu: Theo phuong Oy’, nguoc chiéu truc Oy’
(huong lén).
bolén: E=E, +E, =19092V/m

Céu 4: (2,0 diém)

Mot dady manh tich dién déu dat trong chan
khong véi mat do dién dai A = 10 C/m dugc uén nhu
hinh, biét AB = CD = 2 cm, BC 12 mdt ntra hinh tron,
tam O ban kinh R = 2 cm. Tinh dién thé do day giy ra
tai tam O khi chon géc dién thé tai o.

bién thé tai O do doan day CD sinh ra:

0.5d
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Voo = Jp dV = [ ko™ = kedln () = kAIn2=6238 V

Do day AB c6 chiéu dai bang chiéu dai CD, khoang cach tir B dén O bang khoang | 0.5 d
cach tir C dén O nén Vap=Vcp=62,38 V

Dién thé tai O do cung tron BC sinh ra: 0.5d
Adl ARd

Vee = fcung BC dv = cung BC ke R - foﬂ ke - k AT =282,6 V

Dién thé tai O: 0.5d

VO = VAB + VBC + VCD = ke )\(Zan + T[) = 4‘07,37V

Ciu 5: (2,0 diém)

Mot day dan dai vo han co dong dién cudng do 1 = SA, dit trong khong khi va dugc
ubn nhu hinh. Cung AB 1a mét cung tron tdm O, ban kinh r = 10 cm. Tinh vecto cam ung tir
B tai diém O. m]

(3)

Chia dong dién thanh 3 phan. nhu hinh v& 0.5
Cam Ung tur §1 do phan thir mot (1) gay ra tai O:
§1 =0 (do O nam trén phan kéo dai ctia dong dién)

Cam tng tur §2 do ca phén thir hai (2) gay ra tai O: 0.5
EZ c¢6 chiéu hudng ra ngoai
Do 1on:

Ho I 3

B, =%13% — 2355 x 1075(T)

atr 2

Cam ng tr B3 do phan thir ba (3) gay ra tai O c6 phuong vudng goc mat phang | 0.5
hinh v&, ¢6 chiéu hwéng ra mit phang nay va co6 do lon:
B; = ,u_ (cos0 + c0s90)
4nr
Hay B; = Hol (cos90 — c0s180)

Suy ra

Uol
83 = —=
4mTr

5 x 10~5(T)

Cam Gng tir B do ca dong dién gay ra tai O: 0.5
B=B, +B,+B,
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Vay B ¢6 phuong vudng goc mit phang hinh v&, c6 chiéu hudng ra va c6 do 16n:
B=B +B;="21(241)=2855x10"°T

ATt T

Ciu 6: (2,0 diém)

Sau khi kham mét, mot bénh nhan dugc bac sy cho nho mot s6 thudc nho mét 1én trén
mit. Gidc mac (phan phia trudc ctia mat) c6 chiét suat 1a 1,38, con cac thude nhod mit c6 chiét
suét 1,45. Sau khi bénh nhan d6 nho thudc nhd mat xong, ban ciia b¢nh nhan d6 khi nhin
thang vao mat ctia bénh nhan thi thdy mat cta bénh nhan trong d6 (voi anh sang do co budc
song 600 nm).

a. Tinh bé day t6i thiéu cua 1op thudc nhoé mit trén gidc mac ctia bénh nhan do.

b. V&i bé day cua 16p thude nhu trén, s& co budce song nao khac cua anh sang nhin thdy
dugc ting cuong hodc giam thiéu khi phan xa vao mat? (biét anh sang nhin thay c6 budc séng
nam trong khoang tir 0,38pum dén 0,74um).

a. Khi anh sang truyén tr moi trudng khong khi vao 16p thude ( n=1,45) va phan | 0.5
xa & bé mit:
e Soéng phan xa & mit trén ( khong khi — thudc): ¢ sy dao pha ( do n khong khi
<n thuéc)
e Song phan xa & mat dudi ( khong khi thubc—gidc mac): khong dao pha (
do 1 thuéc >n gidc mac
DPong thoi, ban ctia bénh nhan d6 khi nhin thang vao mat ciia bénh nhén thi thiy
mit ctia bénh nhan trong d6 — cuc dai giao thoa

Suy ra 2nt — % =mAi

Voim=0,1,2... 0.5
bé day toi thi€u cua 16p thude nhé mat trén gidc mac ctia bénh nhan dé Gng voi
m=0

Suyra t =—=103,45nm
b. Vi bé day néu trén, 0.5
Tang cuong: 2nt — % =mA
Suyra A = 2nt 300

m+0,5 o m+0,5
V6i mdi m tinh ra duge 1
m=0, 4 =600nm (nhéan)
m=1,4A=200nm

C
Vi bé day néu trén, 0.5
Giam thidu: 2nt — 2 = (m +2) 2

2nt %00 2
Suyral =—=—

N m+1  m+1
V61 moi1 m tinh ra duoc A
m=0,4=300nm
m=1,A=150nm
m=2,A=100nm
Ta khong tim dugc gia tri A nao trong khoang (380,740) giam thiéu khi phan xa
vao mat
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