PAP AN
Cau 1 (1,0 diém):

Dinh luat Ampere:
Tich phan cua B.ds theo mét duong cong kin bat ky bang p,l, trong d6 I 13 tong cuong
do dong dién qua mat bat ky gidi han boi duong cong kin.

Cong thuec:
f §. d§ = lu,ol

05d

Gi4 tri caa tich phan ¢ B.d3 theo dudng cong kin trong hinh vé:
jﬂﬁ. d$=4nx1077x (I, — I3 +1,) =251 x 106 T.m

0,5d

Cau 2 (1,0 diém):

bién tich qua cau nhan dugc phan bo trén bé mat qua cau va phan bo deéu.

0,5d

Tinh chat: Khi vat dan & trang thai cAn bang tinh dién, dién tich cta vat chi phan bd trén
bé mit ctia vat. Mat d6 dién mat co gia tri cang 16n ¢ noi c6 ban kinh cong cang nho. Vi
ban kinh cong 6 moi noi thude bé mit qua cau nhu nhau nén dién tich phan bé déu trén

mat qua cau.

0,5d

Céu 3 (1,0 diém):

Nang luong du trit ¢ tu dign:

1 1
U= EC. (AV)? = 5 5x 107°.120% = 0,036 ]

0,5d

Nang luong nay tich trit trong khong gian dién truong gitra hai ban tu.

05d

Céu 4 (1,0 diém):

(a) Khi vura vao trong tu truong quy dao cua hat bi Iéch vé bén trai. Mudn vay luc tir tac
dung 1€n hat phai hudéng ve bén trai. Theo cong thure luc tir tdc dung 1én hat dién tich:

= qU X B
Muon luc nay hudng vé bén tréi thi q phal duong. Do do hat 1a

proton. f +
NI}
B

0,5d

(b) Hat chuyén dong theo quy dao 1a ntra dudng tron trong tir trudng, nghia 1a né di duoc
mot ntra chu ky chuyén dong tron (t = g).

Chu ky chuyén dong T cua hat trong tir trudng déu dugce tinh bang cong thuc:

_ 2mm
lq|B

CT:
0,25d




Do d6, thoi gian hat chuyén dong trong tir trudng la:

T mm
2 |ql|B
Tur day, ta suy ra cong thic tinh d6 16n cam ung tu B:
mm
B =—
lglt
. mx (1,67 x107%)
1,6 x 10719 x 130 x 1079
B ~025T 0,25d
Cau 5 (2,0 diém):
0,25d
Chia day thanh nhitng phan nho c6 chicéu dai dx mang di¢n tich dq = A.dx = ax.dx <
0.
Cuong d6 dién truong tai O gay bai phan tir dg & vi tri x hudng nguge chiéu Ox
dE X
0 0,25d
— || : e >
X
Cuong do dién truong tai O do day thang gay ra: 0,5d
i = [ aE
Cuong dg dién truong tai O ¢6 do 1on:
kldq|l |—kA.dx
dE =L = | - |
r X
—kax.dx —ka.dx
8 = | =5 = = e
x x
Suy ra: E huéng nguoc chidu Ox va c6 do 16n: 0,5d
3b
—ka.dx
E=jdE=J| |=ka.ln3
X
b
Ciu 6 (2,0 diém):
(a) Suét dién dong cam ung xuat hién trong vong day. 0,25d
Ttr thong qua mat gidi han boi vong day:
® = BA.cosO = BA
do dB 0,5d
|e|=|— |= —A.—|=a2.2=0,52.2=0,5V

dt dt




(b) Theo lenz, dong dién cam tng cing chiéu kim déng hd 05d
Trong mach dién la khung day co6 hai §uét dién dong: suat dién dong E, cia ngudn sinh | 0,25 @
ra dong dién ngugc chicu kim ‘déng ho ‘VE‘I sug‘lt dién dong dién déng cam ung voi do 16n
|le| sinh ra dong dién cung chi€u kim dong ho. Vi Ey > |e| nén chicu dong dién trong
khung la ngugc chiéu kim dong ho.
Cuong d6 va chiéu ciia dong dién chay qua vong day: 0,5d
I_EO—IeI _1,5—0,5_1001‘1
R 01 7
Cau 7 (2,0 diém):
1
2
A
n t

v

Hiéu quang 10 cta hai song phan xa tur hai bé mit cua mang: 05d
6 =2t A
bé cuong do phan xa cuc tiéu, hiéu quang 16 cua hai song phai thoa man diéu kién: 05d
6=(m+ 1) 2
Do do: 0,25 d
2= (m 4 )2
nTTm TS

= 2tn=(m+1)A
Véi anh sang A;: 2tn = (my + 1)A4
Véi anh sang 1,: 2tn = (m, + 1)4,

m+1 A, 7
m,+1 A, 5

Bé day t nho nhatkhi:m; +1=7haym,+1=5->m; =6,m, = 4.




Suy ra: 0,25d
. _(m1+1)/11_7><400_10526
min — m - 2 % 1’33 = ,onm
(b) Anh sang c6 cuong do truyén qua mang yéu nhat nghia 13 n6 c6 cuong do phan xa | 0,25 d
manh nhat.
Diéu kién dé 4anh sang c6 cuong do phan xa manh nhét la:
5= 2t A PR 4tn 5600
CemTgEm “Imti zme1 ™
Voim=4 thil=6222nm 0,25d
Véim=5 thid=509,1nm
Véoim=6 thil= 43’0,8 nm ‘ ) ’
Vay cac anh sang don sac c6 cuong do truyén qua mang yéu nhat co6 budc song la
622.2 nm; 509,1 nm va 430,8 nm.
Phuong an 2
Xét mot mang c6 bé day dong déu o
t va chiét suat n. Budc song clia anh 180 phase
sang trong mang 1a A,,: change / No phase
1 ™ change
Ay == 1
n
trong d6 A la budc song clua anh sang 1d
trong chan khong va nla chiét suat ciia Air
vat liéu 1am mang. n=1.00
Tia phan xa 1, phéan xa tu bé mit trén Film %
ctia mang (A), bi d6i pha 180° so véi n 4
séng toi. Tia phan xa 2, phan xa trbé v
mit duéi (B), khong bi déi pha, vi no Air
phan xa tir mdi trudng (khong khi) co n = 1.00 3 4
chiét suat nho hon. Do do, tia 1 1é&ch
pha 180° so vdi tia 2, twong dwong voi hiéu quing duong bang A, /2.
Néu quing duong phu thém 2t ma tia 2 truyen dugc ding bang mot boi sd nguyén cua 0,25d
budc song, thi hai séng s& nguoc pha va két qua 1a giao thoa triét tiéu. Diéu kién tong
quat cua giao thoa triét tiéu trong mang mong la
2nt = m4i, m=12,.. va n=1.33
Véi anh sang A,: 2tn = (my)A, 0,25 d




Véi anh sang 1,: 2tn = (m,)A,

m;y Ay 7
m, A 5
Bé day t nho nhat khi: m; = 7 haym, = 5
mA, 7 X400
= == 1052,6 nm

tomin = = =
mm 2n 2x%x1,33

(b) Anh sang c6 cudng d6 truyén qua mang yéu nhat nghia 1 n6 c¢6 cudng do phan xa
manh nhat.

Néu
An
2t = —,

2

thi hai tia phan xa 1 va 2 s& ddng pha khi gdp lai nhau va két qua 1a giao thoa ting cudng.
Noi chung, diéu kién dé€ c6 giao thoa tdng cuong trong mang mdng la

2t = (m+ %) Ap,m=0,12,..

Véim=4 thi A=622,2 nm
Véim=5 thi A=509,1 nm
V6im=6 thi A=430,8 nm

Vay cac anh sang don sic c6 cudng do truyén qua mang yéu nhit ¢ budc song 1a 622,2
nm; 509,1 nm va 430,8 nm.

0,25 d

0,25 d
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