PIEN HOC

CHUONG 1: TRUONG TIiNH PIEN

1-1.  Tim lyc hdt gitta hat nhan va electron trong nguyén tir Hydro. Biét rdng ban kinh
nguyén tt Hydro 12 0,5.10°® cm, dién tich cta electron e = -1,6.10™" C.

Gidi:
St dung cong thiic luc tuong tac gitra hai dién tich ctia dinh luat Culong (vé6i dién tich clia
electron va hat nhan hydro q, = - q, = -1,6.10"°C, khoang cdch r = 0,5.10"°m):

9 -19\2
po ke, 910°A6107°)° o0

r’ (0,5.107%)?

1-2.  Luc ddy tinh dién giita hai proton s& 16n hon luc hap dan gita ching bao nhiéu lan,
cho biét dién tich ctia proton 1a 1,6.10"°C, khéi luong clia n6 béing 1,67.10% kg.

Gidi:
Theo cong thic cta dinh luat Culong va dinh luat van vat hip dan, ta co:
kq’ . Gm’
F, =- % ; va F,=——
r r

kq> _ 9.10%.(1,6.10™")°

_ ~1,25.10*° (1an
Gm>  6,67.107".(1,67.1077)> (am

l:1
- —_—=
FZ

1-3. Hai qua cau dat trong chan khong c6 cung ban kinh va ctuing khoi luong dugc treo &
hai ddu sgi day sao cho mat ngoai ctia chiing ti€p xuc véi nhau. Sau khi truyén cho
cac qua cdu mot dién tich g, = 4.107C, ching ddy nhau va goc giita hai soi day bay
gid bang 60°. Tinh khéi luong clia cdc qua cau néu khoang cdch tir diém treo dén tam

qua cdu bang [ = 20 cm.
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Gidi:

Do céc qua cau 1a giong nhau nén dién tich méi qua cau nhan duoc la:

q, =4, =%=2.10—7c

Hai qua cdu can bang khi:

P+F,+T=0
. Z X N A N Fd
Khi d6, dé dang nhan thay: tga = >
) < k kq;
vGi P=mg va flg= 6112612 = o .
r 4(21.sin)
2 2 k 2
= iga= s D P =
4ree,.161” sin” a.P 64ree " sin” atga  161°.sin” atga
Thay so:
1.9.10°4.107 ]
- 19X 2( . ) ~=0,I57(N)
16.0,2%.sin*(30° )1g(30°)
= m=L 207 6 0160ke) =16(g)
g 9981

1-4.  Tinh khéi luong riéng clia chét 1am qua cau trong bai 1-3. Biét rang khi nhiing céc qua
cau nay vao dau hoa, géc giita hai soi day bay gio chi bang 54° (¢ = 2 do6i véi dau
hoa).

Gidi:
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Tir két qua bai 1-3, ta da c6 do6i véi qua cau dat trong khong khi thi:

= % (1
647e,€,l” sin’ a, 1gax,

Khi nhiing cdc qua cdu vao ddu hod, méi qua cdu s& chiu thém tic dung cta luc didy
Acsimét P, huéng nguoc chiéu véi trong luc. Do d6, bang tinh todn tuwong tu bai trén, ta thu
dugc:

2
P-P = zq? 2 2)
64rne,e,)l” sin” o, 13,

Mat khac:
P=mg=pVg; P =pVg (3)
T (1), (2) va (3), ta c6:

.2
P-P _&smia g, _ p—p,
-2
P & sin" a, 1ga, P

= g sin’ a.tga,.p=¢,sin’ a,.tga, (p - p,)

- 2
&,.81n” a,.tga,
= IOZIOO' - 2 .2
&,.81n° &, .tga, —€.s1n” .18,

Thay s6 v6i: €, =1; €, =2; a, =30"; o, =27°; p, =800(kg /m’)

o= 2.sin”27%1g27°
2.sin”27%1g27° —sin*30°.1g30

3
5-800 =2550(kg /m™)

1-5. Hai qua cidu mang dién c6 ban kinh va khoi luong bang nhau dugc treo & hai dau soi
day ¢6 chiéu dai bang nhau. Nguoi ta nhing ching vao mot chat dién moi (dau) c6
khoi lugng riéng p, va hang s6 dién moi €. Hoi khéi luong riéng cua qua cau (p) phai
bing bao nhiéu dé gbc giita cic sgi day trong khong khi va trong dién moi 1a nhu
nhau.
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Sir dung céc tinh todn da lam & bai 1-4, vathay p, = p,, €, =€, €, =1, ta co:

esin’ a, tga, £

1 . 2 . 2 _pl s 2
Esin” @, 1ga, —sin” &, 18, € sin” &, .1gx

pP=p
sin’ @, g,
Véi diéu kién géc 1éch giita cdc soi day trong khong khi va chat dién moi 1a nhu nhau hay:
a, =a, = sin’a,lga, =sin’ a,tga,
biéu thifc trén trg thanh:

_ E
p=——1P

1-6. Mot electron dién tich e, khoi lugng m chuyén dong déu trén mot quy dao tron ban
kinh r quanh hat nhan nguyén tir Hydro. Xac dinh van t6c chuyén dong cta electron
trén qu§ dao. Cho e = -1,6.10"°C, m = 9,1.10*kg, khoang c4ch trung binh tir electron

dén hat nhan lar = 10%cm.

Gidi:
Eléctron chuyén dong xung quanh hat nhan theo quy dao tron dudi tic dung ctia luc huéng
tam chinh la lyc Culong.

th = FCoulomb
2 2
\'% c
= m—= —2
r  4mee,r
2 2
2 r.c €
= Vo=

m.4zee,r’  4mee,mr

€ 2 €
= v= =
4reemr  2./mee,mr

Thay s0, ta c6:

1,6.107"

V= =1,6.10°(m/ s)
2\/7& 1.8,86.107"%.9,1.107".107"
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1-7. Tai cdc dinh A, B, C cia mot hinh tam gidc ngudi ta 1an luot dat cac dién tich diém: q,
=3.10%C; q, = 5.10°C; q5 = -10.10*C. X4c dinh luc tdc dung téng hop Ién dién tich
dat tai A. Cho biét AC = 3cm, AB = 4cm, BC = 5cm. Cac dién tich déu dat trong
khong khi.

Gidi:
Ta co:

+ Luc F, clia q, tdc dung lén q;:

-8 -8
Fo 90 3.10 'i'zlo 84107
Amee,rl,  47.1.8,86.107%.(4.107)
+ Luc F, clia q; tic dung lén q;:
-8 -8
b 44 __ 310710.10 30107 ()

P 4mee,rl,  47.1.886.107%(3.1072)>
+ Dé dang nhan thdy:  BC?> = AB*>+ AC’
Vay, tam gidc ABC vuong tai A. Khi do:
-Lyc F c6 phuong hop véi canh AC mot géc a x4c dinh boi:

F  84.107
tga=—L= -
F,  30.10

~028 = a=1542

- Chiéu ctia F nhu hinh vé.

- Do 16n cua luc duoc tinh bang:
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F=\F+F} =84.107)* +(30.10°)* =3,11.102(N)

1-8.  C0 hai dién tich biang nhau va trai ddu. Chiing minh ring tai moi diém cdch déu hai
dién tich d6, phuong ciia luc tdc dung lén dién tich thir q, song song véi dudng thang
noi hai dién tich do.

Gidi:

Goi A la dudng trung truc clia doan thang AB néi hai dién tich g, va q, bing nhau v trdi
dau. Xét dién tich thir q, (cing d4u véi dién tich dat tai B) dat tai C nam trén A. Ta co:

_ |CI1QO| _ |CI2510| _
4ree,(BC)*  dmee,(AC)*

1

2

Xét thanh phan ca téng hop luc F doc theo A:

F,=Fcosa—F,coso=(F, —F,)cosar=0

Vay, F chi c¢6 thanh phan huéng theo phuong vuong géc véi A, hay F song song véi
duong thang ndi hai dién tich q, va q,.

2 i 2 sin® o
F=Fsina+F,sina= |q1q0| s a = |Q1qo| :
4ree, ( L j mee 2,
2sin @

1-9. Tim luc tdc dung lén mot dién tich diém q = (5/3).10°C dat & tam nira vong xuyén ban
kinh r, = S5cm. tich dién déu véi dién tich Q = 3.107C (dat trong chan khong).
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Gidi:

Ta chia nira vong xuyén thanh nhiing phan tir dl mang dién y
tich dQ. Chung tac dung 1én dién tich q luc dF. 4p dung nguyén
1y chong chat luc, ta c6: dl
F,=[dFsina; F,=[dF cosax
q dF
(nlra vong xuyén) (ntra vong xuyén) |

o\

Ta co: dF

dF =124 _
Aree,r,

voi szgdl; dl=r,da
mO

a2y
4r-ee r,

Do tinh doéi xing, ta thdy ngay F, = 0, nén

2
F=F = J‘%cosada:%
“rAmTeg 2TUEE T,
2
Thay s6:
-7 -9
3.107°.(5/3).10 1L14.10°(N)

T 27°.1.886.1072(5.10°2)°

1-10. C6 hai dién tich diém q, = 8.10*C va q, = -3.108C dat cach nhau mot khoang d =
10cm trong khong khi (hinh 1-1). Tinh:

1. Cudng do dién trudng gay boi cac dién tich do tai cdc diém A, B, C. Cho biét:
MN =d = 10cm, MA =4cm, MB = 5cm, MC = 9cm,
NC ="7cm.

2. Luc tac dung Ién dién tich q = -5.10'°C dat tai C.
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o ¢
S O
>
z

Hinh 1-1

Gidi:
1. Ap dung nguyén Iy chong chat dién trudng:

+ Dién truong do q; va q, gay ra tai A ciing phuong cuing chiéu:

- — |6]1| |512|
Ea=ba+bs = Aree,(AM )? ’ 47ee,(AN)?

1 8.107° 3.10°*
E, = 12 St N
47.1.8,86.10 4.107) (6.107°)
=52,5.104(V/m)

+ Dién truong do q; va q, gay ra tai B cing phuong nguoc chiéu:

|‘11| |‘12|
=E, —-E, = -
by =y s, 4mee,(BM)®  4mee,(BN)®

1 ( 8.10° 3.10°

o - =27,6.10°(V /m
P 47.1.886.10™2( (5.107%)? (15.10-2)2] ( )

+ Phuong, chiéu cta E, va E; duoc xdc dinh nhu trén hinh vé.

Dung dinh ly ham s6 cos, ta thu duoc:
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E.=\E} +E} —2E E cosax

Ta cling c6:

MC*+NC?*-MN? _9*+7°-10°
2MC.NC 29.7

MN? =MC?*+ NC? —2MC.NC.cosa@ = cos & =

=0,23

el 8.10™
O dmee,(CM)®  47.8,86.1072.(9.107%)

=8,87.10*(V/m)

1q,| ~ 3.10°®

= = =5,50.10*(V/m
©  47ee,(CN)* 47.886.107°.(7.107) V7

Vay:

E.= \/(8,87.104)2 +(5,50.10*)* —2.8,87.10".5,50.10%.0,23 =9,34.10*(V / m)

DPé x4c dinh phuong cua E, ta xdc dinh géc 0 1a géc gitta E va CN theo dinh 1y ham s6 sin:

E. E. , E. sinx

—=— = sinf = ————

sind sino E.
8,87.10%4/1-(0,23)*

sin @ = — 0.2 =0,92 = 6=67"09'

9,34.10*
2. Tacé: F.=q.E.=5.107"9734.10* =0,467.107(N)

Chiéu ctia luc F. nguoc véi chiéu cua dién truong Ec trén hinh vé.

1-11. Cho hai dién tich q va 2q dat cach nhau 10 cm. Hoi tai di€ém nao trén dudng n6i hai
dién tich ay dién truong triét tiéu.

Giai:
Trén dudng noi hai dién tich, dién trudng do ching gay ra luon cling phuong nguoc chiéu
nén ta co:
2 1 2
E=E-E,= ! 2 g 2 = — 22
dreeyr;”  Ameeyr, dmee \ 1T o,
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Gia sur tai diém M cdch dién tich q mot khoang r, dién truong triét tiéu. Diém M cédch dién
tich 2q mot khoang 1a (I-r) véi 1 1a khoang cach gitra q va 2q.

E=- 4 (12 19
dree, \r~ (-r1)

= LZ— 2 -=0 = (1-r)>=2r°
r° (I-r)

= l—r:\/zr

= r ! 10 = 4,14(cm)

1442 1442

Vay, dién trudng giita hai dién tich q va 2q triét tiéu tai di€ém M nim trén dudng noi hai
dién tich tai vi tri cich dién tich q 1a 4,14 (cm).

1-12. Xac dinh cuong do dién trudong & tam mot luc gidc déu canh a, biét rang & sau dinh
ctia no ¢6 dat:
1. 6 dién tich bang nhau va cuing diu.

2. 3 dién tich am va 3 dién tich duong V€ tri s6 déu bang nhau.

Gidi:

1. Néu ta dat tai sdu dinh cta luc gidc déu cac dién tich bang nhau va ciing déu, thi cc cap
dién tich & cac dinh d6i dién s€ tao ra tai tam cdc dién trudng bang nhau nhung nguoc chiéu,
nén chiing triét tiéu 14n nhau. Do vay, dién trudng tong cong tai tam luc gidc bang khong.

E, = 0 (do tinh d6i xting)

2. D€ dat ba dién tich duong va ba dién tich am cling do 16n vao siu dinh cla luc gidc déu,

ta c6 ba cach xép nhu sau:
a) Céc dién tich am va duong duoc dat xen ké v6i nhau:

Ta nhan thay: cac cap dién truong (E,, E,), (E,, Es) va (E;, E¢) cing phuong cting chiéu va
cac dién truong c6 cung do 16n.
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= C4c cap dién tich 1-4, 2-5 va 3-6 tao ra cic dién truong
bing nhau va hgp vé6i nhau cdc géc bing 120° (Hinh vé).
= Do tinh doi xting nén dién trudng téng hop c6 gid tri bang
0.
b) Cac dién tich duong va am dat lién tiép:

Céc cap dién tich 1-4, 2-5 va 3-6 tao ra cdc dién truong bang

nhau nhu hinh vé;

q q
E,=E, =E,=2E =2 =
o T T dneea® 2meg,a’

Ta c6 thé dé dang tinh duoc: dién trudng tong cong E huéng
theo phuong cua dién trudong E,, va ¢6 do 16n bang:

E=2E,=—J1_
TEE,ya

c¢) C4c dién tich dat nhu trén hinh bén:

Hai cap dién tich cung dau dat tai cac dinh doi dién tao ra tai
O cdc dién truong c6 cung do 16n nhung nguogc chiéu. Do do,
dién truong do hai cap dién tich 2-5 va 3-6 tao ra tai O 1a bang khong. Vay, dién truong tai O
bing dién truong do cap dién tich 1-4 tao ra tai O:

q
E=E,=—91
Y 2meg,a’

1-13. Trén hinh 1-2, AA’ 12 mot mat phang vo han tich dién déu véi mat do dién mat 6 =
4.10°C/cm? va B 12 mot qua cdu tich dién ciing d4u véi dién tich trén mat phang. Khoi
luong clia qua cdu bang m = 1g, dién tich ctia né bang q = 10°C. Hdi soi day treo qua
cau léch di mot géc biang bao nhiéu so v6i phuong thing ding.
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A’ B
Hinh 1-2
Gidi.:
Tai vi tri can bang:
T+F+P=0
Trong d6: P =mg; F=Eq= X
2¢¢,
Tir hinh vé ta thay:
-5 19
wa=F -0 4.107°.10 02309

" P 2eemg 2.1.886.1072107°.9.81

= a=13°

1-14. Mot dia tron ban kinh a = 8cm tich dién déu véi mat do dién mat 6 = 103C/m>.

1. Xéc dinh cudong do dién trudng tai mot di€ém trén truc ctia dia va cdch tam dia mot doan
b = 6cm.

2. Ching minh ring néu b — 0 thi biéu thitic thu dugc s& chuyén thanh biéu thifc tinh
cudng do dién trudong gay bdi mot mat phang vo han mang dién déu.
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3. Chitng minh ring né€u b )) a thi biéu thitc thu dugc chuyén thanh biéu thic tinh cudng
do dién trudong gay boi mot dién tich diém.

Gidi:

L4 dE
dE,

dq

1. Chia dia thanh ting dai vanh khan cé bé rong dr. Xét dai vanh khan c6 béan kinh r (r<a).
Vanh khan c6 dién tich téng cong:

dQ =o02nrdr

Chia vanh khan thanh cic dién tich diém dq. Chiing gay ra dién trudng dE tai A. Theo
dinh 1y chéng chat dién trudng, dién trudng tai A bing téng tat ca cic gid tri dE do.

Dién trudng dE c6 thé phan thanh hai thanh phin dE,va dE,. Do tinh d6i xting nén téng
cdc thanh phan dE, bing khong. Vay:

dE, = [dE, = [ dE cosa, v6i o 12 gbc gilta dE va OA

N JE - dq b _ b O = bo.rdr

' J-47Z€,'5‘0(r2 +b) 2 42 Amee,(r” + 192)3/2 B 2880(r2 +bz)3/2

bién truong do ca dia gy ra tai A la:

a

bo ¢ rdr bo 1 o 1
E=|dE, = = - = 1=
JaE. 2€€o£(r2+b2)3/2 2880[ «/r2+b2L 2680( \/1+a2/b2J
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10°® 1
E=——|1- ~226(V/m)
2.886.107% | 14(8.107) /(6.10)

2. Néuchob — 0, ta co:

E=lm-2 (1— ! j: o
b=02¢€, \/1 +a’ /b’ 2e¢,

Pién trudng khi b — 0 c6 biéu thitc giong véi dién truong do mat phang tich dién déu gay ra.

3. Néu b)) a, ap dung cong thitc gan ding:

1 a
J1+4d2 /b 2b

2 2 2
Vay: E= o - 1_a2 :G.azzd.(ﬂ'azz q :
2¢¢, 2b degb”  Amee,b”  Amegb

Dién truong khi b)) a ¢ biéu thitc giong vé6i dién trudng do mot dién tich diém gay ra.

1-15. Mot mat hinh ban cdu tich dién déu, mat do dién mat 6 = 10°C/m?. X4c dinh cudng

do dién truong tai tam O cta ban cau.

Gidi:

\\ P /v "
N

Chia ban cau thanh nhitng d6i ciu c6 bé rong dh (tinh theo phuong truc ctia né). D6i ciu

dugc tich dién tich:

i0 = o.2m.dh _ 27on,.dh _ 5 o
cos@ (rh / R)

vGi 6 la goc gitta mat déi cau va truc doi xting cua déi cau.
Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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Tinh tuong tu nhu phan dau cta bai 1-14, ta tinh dugc dién truong dE do déGi cau gay ra tai
O ¢6 huéng nhu hinh vé& va ¢6 do 16n bang:
h _ h.2woR.dh

dE = dO =
4ree, (rh2 +h’ )3/2 4ree,R’

LAy tich phan theo h tir O dén R, ta c6:

£ oh o | K K o
E=[dE=[-——dh= || =
o 2€66,R 2ee,R7| 2 dee,
0
. . 107
Coi £ =1, taco: =282(V/m)

E :—_12
4.1.8,86.10

1-16. Mot thanh kim loai manh mang dién tich q = 2.10"C. X4c dinh cudong do dién trudng
tai mot diém ndm cdch hai dau thanh R = 300cm va cdch trung diém thanh R, =
10cm. Coi nhu dién tich dugc phan b6 déu trén thanh.

Gidi:
Chia thanh thanh nhiing doan nhé dx. Chiing c6 dién tich 1a: dg = %dx =——21 i
2\R* - R
| dE,
f g

1/2

Xét dién trudng dE gy ra do doan dx gy ra tai diém dang xét. Ta c6 thé tich JE thanh hai
thanh phin dE: va dE.. Dién trudng téng cong E 1a téng tat ci cac dién trudng dE d6. Do

tinh d6i xting nén tong tat ca cdc thanh phan dE, bing khong. Ta c6:
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dq 1

RO q dX

E= -12
477.1.8,86.1023.0,1

dE, = .cosa = . —
> 4mee,r* ; 47[880(R§+x2)\/R§+x2 I
= %, 577 dx
Aree, (R +x°)
1/2 %
gR gR R
= E=IdE2= J 20 5372 XX:R:““l_ 01_[ 2 o (R2 ORz s da
i dmee J(R2 +x2) vea dreg l 5 cos® a.(Rg +Ritg’a)
¢ . 1@, 2qsing, 1
=4 cosa.dazL[sma o A% 4 1 _ !
4neg IR, < dreeR, -, 4rmeglR, 2meglR, 2R 4rmeg RR
-7
Thay s0: 2.10 ~6.10°(V/m)

1-17. Mot mat phang tich dién déu v6i mat do o. Tai khoang gifta clia mit c6 mot 16 héng

Gidi:

ban kinh a nho so véi kich thu6e ctia mat. Tinh cudng do dién trudng tai mot diém

nam trén duong thang vuong géc véi mat phiang va di qua tam 16 hong, cich tam d6

mot doan b.

Ta c6 thé coi mat phang tich dién c6 16 hdng khong tich dién nhu mot mat phang tich dién

déu mat d0 o va mot dia ban kinh a nam tai vi tri 16 tich dién déu véi mat do -o.

+ Dién truong do mat phang tich dién déu gay ra tai diém dang xét la:

_
2¢¢g,

E,

+ Dién trudong do dia gay ra tai diém dang xét 1a: (xem céch tinh trong bai 1-14)

(o] 1
Ezzzgg (1_\/ 2 2}
0 1+a° /b

+ Dién truong do mat phing va dia gay ra cung phuong va nguoc chiéu nén:

o
E=E -E, = N
2eeN1+a” /b
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1-18. Mot hat bui mang mot dién tich q, = -1,7.10"°C & cdch mot day din thing mot
khoang 0,4 cm va & gan duodng trung truc cta diay dan ay. Doan day dan nay dai
150cm, mang dién tich q; = 2.107C. Xd4c dinh luc tdc dung 1én hat bui. Gia thiét ring
q, dugc phan bd déu trén sgi day va su ¢6 mat cla g, khong anh huéng gi dén su phan
bo do.

Gidi.:
Xét mat Gaox 1a mat tru ddy tron ban kinh R, c6 truc tring véi sgi day, chiéu cao h (h (( 1)

& ving gitta soi day va cach soi day mot khoang R, {( 1, ta c6 thé coi dién trudng trén mat tru
la déu. St dung dinh ly Otxtrogratxki-Gaox, ta c6:

EmR h="o - L ah
g, & |1
- _ a9
2rmee Rl

Luc dién tdc dung lén hat bui la:

16 =7
F= q.49, 1,710 .2.10 10_10(N)

E = = =
o 2mee R 27.1.8,86.1072.4.107°.1,5

1-19. Trong dién trudng clia mot mat phang vo han tich dién déu c6 dit hai thanh tich dién
nhu nhau. Hoi luc tic dung ctia dién truong 1én hai thanh d6 c¢6 nhu nhau khong néu

mot thanh nidm song song v6i mat phang con thanh kia nim vuong géc v6i mat phang.

Gidi:
Luc tdc dung Ién thanh ndm song song 1a:

F=YF=)4E
va luc tac dung lén thanh ndm vuong goc la:

F,=Y F =) 4E,
Do dién truong do mat phang vo han tich dién déu gay ra Ia dién truong déu nén:
E=E = FK=F
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Vay, luc tic dung 1én hai thanh 1a nhu nhau.

1-20. Mot mat phang vo han mang dién déu c6 mat do dién tich mat ¢ =2.10°C/cm?. Hoi
luc tic dung 1én mot don vi chiéu dai cua mot soi day dai vo han mang dién déu. Cho

biét mat do dién dai ctia day A = 3.10*C/cm.

Giai:
Ta thdy, luc tac dung Ién day khong phu thudc vao cach dat day trong dién truong. Ta co:
+ Dién trudng do mit phing gay ra la: g=-2
2¢¢,
q=AL

+ Dién tich cua day la:
Vay, luc tac dung 1én mdi don vi chiéu dai day la:

-5 -6
F=Eq= oL _ 2.10 .3.10_1.21 ~3.4(N)
2eg, 2.1.8,86.10

1-21. X4c dinh vi tri cha nhitng diém & gin hai dién tich diém q, va q, tai d6 dién trudong
bing khong trong hai truong hop sau day: 1) q;, g, cung déu; 2) q;, q, khdc dau. Cho

biét khoang cach giita q, va q, 1a L.

Gidi:
Vécto cudng do dién trudng tai mot diém M bat ky bing

E=E +E,

Vv6i E, vi E, 1a c4c vécto cuong do dién trudng do q;, q, gay ra.

—

Dé E=0, thi ta phdi c6: E, =-E,

X 1
M 'I'Ch

/

Q1:‘

+ Hai dién truong E, vd E, cung phuong, M phdi nim trén dudng thiang di qua diém dat cic

dién tich.
Khoa Vat Li, truéng DH Khoa Hoc, DH Thai Nguyén
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+ Hai dién truong E, va E, cung do 16n:

E, =E,
— | q, |:| qd, :>( X jz q;
|47ee, x| ‘475&90(1—)4)2 1-x q,
= SRS (1 =>x=* &(l—x)
l1-x q, q,
1, [|3
_ 9o ‘ql‘
= X = |
o 1] i
q9,

+ Hai dién truong E, va E, ngugc chiéu:

1. Néu q,, q, cuing d4u thi M phai ndm gitta hai dién tich:

Jal
= x=———1
Jal+lao|

2. Néu q,, q, khéc ddu thi M phai ndm ngoai hai dién tich:

\/|‘11|
0h l =
x<0 hay x> = X \/m_\/m

O<xxl

1-22. Giita hai day dan hinh tru song song cach nhau mot khoang / = 15cm nguoi ta dat mot
hiéu dién th€ U = 1500V. Bén kinh ti€t dién moéi day la r = 0,1cm. Hay xéac dinh
cuong do dién trudng tai trung diém clia khoang céch giita hai sgi day biét ring cac

day dan dat trong khong khi.

Gidi:

Ta di xét trudng hop téng quat: néu goi khoang céch tir diém M dén truc day dan thi nhat

1a x thi cuong do dién trudng tai M la:

1 [/1 A j Al
E = — 4+ =
2rnee,\x  1—x) 2meex(l—x)
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vGi A la mat do dién dai trén day. Mat khac:

dU = - Edx
[—r l_ —
=  U=-[Edxc= A j(l+ ! jdxz A lnx—tn(-x)] = A ln(l rj
2megy < \x I—x 2TEE, ro TEE, r
N 2= mee,U

W

Thé A vao biéu thiic cudng do dién trudng va thay x = //2, ta co:

Ee 1 [ mee, U 2U
27[6'801'(1_1) ln(l_rj l.ln(l_rj
2 2 r r
Thay s0: E= 2'158?49 ~4.10°(V /m)
0,15.In] ==
(0,001]

1-23. Cho hai dién tich diém q, = 2.10°C, q, = -10°C dat cach nhau 10cm. Tinh cong clia
luc finh dién khi dién tich g, dich chuyén trén dudng thang noi hai dién tich d6 xa

thém mot doan 90cm.

Gidi:
Ta c6: Cong cua luc tinh dién khi dich chuyén dién tich g, tir diém A dén diém B la:
A=q.(Vo—Vp)

Vay: A=gq, 4 9, _ l.a\q,
Aree,r  Ameg (I +r) Aree,r(l+r)

Thay s6: A= 09.-10°)2.10°

= — =~ —0,162(J)
47.1.8,86.1072.0,1.1

Dau trir thé hién ta can thuc hién mot cong dé dua g, ra xa dién tich q;.
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1-24. Tinh cong can thiét dé dich chuyén mot dién tich q = (1/3).107C tir mot diém M cach
qua cau tich dién ban kinh r = 1cm mot khoang R = 10cm ra xa vo cuc. Biét qua cau

c6 mat do dién mit 6 = 10"'C/cm?.

Gidi.:
Cong ctia luc tinh dién khi dich chuyén dién tich la:
A=q.(VA—Vp)
Vay: A=gq Q Q0 |__ 4q9 (do R, =oo)
dree R, 4Amee R, ) 4mee,R,
_ qgarr’c _ ogr’
dree,(r+R) €€,(r+R)
-7 -7 (1n-2 V
Thay s0: a=10 (1/3)107(107) ~3,42.107(J)

1.8,86.107%.11.10*

1-25. Mot vong day tron ban kinh 4cm tich dién déu véi dién tich Q = (1/9).10*C. Tinh dién
thé tai:
1. Tam vong day.

2. Mot diém M trén truc vong day, cach tam clia vong day mot doan h = 3cm.

Gidi:

Chia vong day thanh nhitng doan vo cung nho dl mang dién tich dq. Dién thé do dién tich
dq gy ra tai diém M trén truc vong day, cach tam clia vong day mot doan h 1a:
dq

dV =
Amee N R + I

bién thé do ca vong gay ra tai M la:

dgq 0
V=\|dV = =
j I Amee R+ Amee R+ 1

1. Dién thé tai tam vong (h =0):
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0 (179).10°*

= = =250(v
° 4mee,R 47.1.8,86.107°.4.107 )
2. bién thé tai M (h = 3cm):
-8
v - 0] _ (1/9).10 _200(v)

dmee R+ 1 4718861074107 +(3.10)

1-26. Mot dién tich diém q = (2/3).10°C ndm cdch mot soi day dai tich dién déu mot
khoang r; = 4cm; dudi tic dung cua dién truong do s¢i day gy ra, dién tich dich
chuyén theo huéng dudng stc dién trudng dén khoang cdch r, = 2cm, khi d6 luc dién
truong thuc hién mot cong A = 50.107J. Tinh mat do dién dai cha day.

Ta c6: dA =q.dV

= dA =q.(—Edr) =—q. dr
27ee,r
= A:J‘dA:—i‘[gz— a4 (1n1r2—1n1r1)=ilnr—1
2reg, 5 1 2ree, 2ree, 1,
N A= 27ee A
q.lni
I-2
-12 -7
Vay: A= 2.7.1.8,86.107°.50.10 ~6.107(C/m)

(2/3).10‘9.111;

1-27. Trong chan khong liéu c6 thé c6 mot trudng tinh dién ma phuong clia céc vécto cudng
do dién trudong trong ca khoang khong gian ¢ dién trudong thi khong doi nhung gia tri
lai thay d6i, vi du nhu thay d6i theo phuong vuong goc véi cac vécto dién trudong
(hinh 1-3) dugc khong?
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!

>
--1--1{'w

1

—————T

o

W)
Ag--

Xét duong cong kin hinh chit nhat nhu hinh V€, ta c6:

dV =—E.dl

= V,-V,=- {Ed

ABCDA
:_( [Edi+ [Edis [Edis [Ed)
AB BC CD DA

=—(E,.AB+0-E,.CD+0)
=(E,—E)I=0

Vay: Néu phuong clia vécto cudng do dién trudng khong ddi thi gid tri clia né ciing phai
khong déi trong toan bo khong gian. Khong ¢6 dién trudng nao nhu néu trong dé bai.

1-28. Tinh dién th€ gay ra bdi mot qua cAu dan dién mang dién q bang cach coi dién thé tai
mot diém A ndo d6 bang téng céc dién thé do ting dién tich diém gay ra, trong cac
truong hop sau:

1. Tai mot diém nam trén qua cau.
2. Tai mot diém nam trong qua cau.

3. Tai mot diém nam ngoai qua ciu ciach bé mat cia né mot doan bing a.

Gidi:
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Chia qua cdu thanh nhitng vong day tich dién c6 chiéu didy dh vo cung nho ban kinh
r=+R*—h*> duoc tich dién v6i mat do dién mit o = 7 qu . Dién tich cta vong day la:
7

27r.dh
cosax

dg=0dS =o0.

vGi o 1a goc gitra mat vong day va truc cua nd. Dé thay:

L 9 5mran =24
2R

o= =dg= .
™ 4
Tinh tuong tu bai 1-25, dién thé do vong day gay ra tai di€ém A cach tam O mot khodng x

nhu hinh vé la:
qdh

dq q.dh
dV = = =
47z€€0\/ P (h+x)  STEE RV + 1+ x> +2hx  SmeE RN R + X7 + 2hx

Vay, dién th€ do ca mat cau gay ra la:
R (R+x)° 2
dh dt R+x

VZIdV = j el = P _:L[Z\/;]( )2

87zee, RVR? + x2 + 2hx =R +x*+2x | 67EE XR (Ron? Ji 167ee xR (R-x)

-R

d (x< R)
L R
0 (x > R)
4ree,x

1. Dién thé€ tai tam qua cau (x = 0) va trén mat cau (x = R):

v=—1>1~©
4ree,R

2. Dién th€ tai diém nidm ngoai qua ciu, cach mit cAu mot khoang 1a a (x =R + a):

y=—__ 9
4ree,(R+a)
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1-29. Tinh dién th€ tai mot diém trén truc ctia mot dia tron mang dién tich déu va cdch tam

dia mot khoang h. Pia ¢ ban kinh R, mat do dién mat o.

Giai:
Chia dia thanh nhiing phan tr hinh vanh khan ban kinh x, bé rong dx. Phan tir vanh khan
mang dién tich dg = 6.dS = 6.27zxdx. Theo bai 1-25, dién thé do hinh vanh khan gay la:
dq 2roxdx oxdx

dV = = =
Amee X +h Amee Ny R 2ee X+

bién thé do ca dia gay ra:

O [ P S A (A T
0

2eg,N X2+ h? 4880 \/_ dee,
(\/R2 +h* - h)

Vay: V=

&€,

1-30. Khoang céach gitta hai ban tu dién la d = 5cm, cuong do dién truong gitta hai ban
khong déi va biang 6.10°V/m. Mot electron bay doc theo dudng stic clia dién trudng tir
ban nay sang ban kia ctia tu dién véi van téc ban ddu bang khong. Tim vén toc cla
electron khi né bay t6i ban thit hai cua tu dién. Gia thiét bd qua anh hudng cta trong

truong.
Gidi:
Cong cua luc dién truong gia toc cho electron la: A = eU = eEd.
Mait kh4c:
A:lmvi —%mvf :%mvg (dov, =0)

~3,26.10"(m/s)

\/ZA \/2eEd 2.1,6.107°.6.10*5.107
9,1.107"
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1-31. Cho hai mat phang song song vo han mang dién déu, mat do bing nhau va trdi dau,
dat cdch nhau 5Smm. Cudng do dién trudng giita chiing 12 10°V/m. Tinh hiéu dién thé

gifta hai mat phang dé va mat do dién mit clia ching.

Gidi:
Hiéu dién thé gitta hai ban:
U =Ed=10*5.10" =50(V)

Ta lai ¢6, cudong do dién truong & gifta hai mat phang song song vo han tich dién déu la:

E="2 — o =eg,E=1.886.10"210* =8,86.10"(C/m?)
€€,

1-32. Tai hai dinh C, D cua mot hinh chit nhat ABCD (c6 ciac canh AB = 4m, BC = 3m)
ngudi ta dat hai dién tich diém q; = -3.10°°C (tai C) va q, = 3.10°C (tai D). Tinh hiéu
dién thé gitta A va B.

Gidi:

Trong hinh chit nhat ABCD c6 AB = 4m, BC = 3m, nén:

AC =BD =+ AB> + BC? =4 +3 =5(m)

Dién thé tai A va B 1a téng dién thé do hai dién thé gay ra tai d6:

_ -8 -8
v, - q, P _ 3.10 S 3.10 S v)
dree, AC  4ree,AD  4.7.886.107°5 47.8,86.100°3

q, 9, -3.107° 3.107°

V, = + = ——+ —— =-36(V)
4ree,.BC 4mee,.BD 4.7.8,86.107°3 47.886.107°.5

Vay: U=V, -V,=72(V)

1-33. Tinh cong cua luc dién truong khi chuyén dich dién tich g = 10°C tir diém C dén diém
D néu a = 6em, Q, = (10/3).10°C, Q, = -2.10°C (Hinh 1-4).
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A a C a B
Q, q Q,
Hinh 14
Gidi:

Dién thé tai C va D bing téng dién thé do Q, va Q, gay ra:
V.= 2 + Q,
4dree,.AC 4rmee,.BC

_ 1 (10/3).107 . -2.107) 200(v)
47.1.8,86.10"( 6.107 6.107

__ 9 . 0
dree).AD  4ree,.BD

1 ((10/3).10-9 -2.10"° sz(v)

D

= -
47.1.8,86.10™7 | 642.107  64/2.10
Cong ctia luc dién trudng khi dich chuyén dién tich q tir C dén D la:

A=¢q(V.-V,)=10"(200-141)=0,59.107(J)

1-34. Giita hai mat phang song song vo han mang dién déu mat do bang nhau nhung trai
dau, cdch nhau mot khoang d = 1cm dat nam ngang, ¢6 mot hat mang dién khoi luong
m = 5.10"*kg. Khi khong c6 dién trudng, do siic can ctia khong khi, hat roi véi van
toc khong ddi v,. Khi giita hai mat phiang nay c6 hiéu dién th¢ U = 600V thi hat roi

e e v N
cham di vé6i van toc v, = ?1 Tim dién tich cta hat.

Giai:
Stic can ctia khong khi ti 1é v6i van toc chuyén dong cua hat trong khong khi: F, = kv.
+ Khi khong c6 dién truong:
mg = kv,
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+ Khi c6 dién truong c6 cuong do E hudng 1én trén:

mg — Eq = kv,
Tur d6, ta rut ra:
mg v,
mg-Eq v,
= mgv, =mgv, —Eqv,

q= mg(v, —v,) _ mgd Y
Ev, U v,

5.1074.9,81.107*
q= (

1-0,5)=4,1.10"(C
00 ) (C)

1-35. C6 mot dién tich diém q dat tai tam O cla hai duong tron dong tam ban kinh r va R.
Qua tam O ta v& mot dudng thang cat hai dudng tron tai cdc diém A, B, C, D.
1. Tinh cong cua luc dién truong khi dich chuyén mot dién tich g, tir B dén C va tir A dén
D.
2. So sénh cong cua luc tinh dién khi dich chuyén tir A dén C va tir D dén B.

N

Hinh 1-5
Gidi.:
Ta dé dang nhan thay:
q q
V.=V.= SV, =V, =
P Anee,r P 4mee,R

1. Cong cua luc dién trudong khi dich chuyén dién tich q, tir B dén C va tir A dén D 1a bing
khong: Ao =q,(Vy =V) =0; A =q,(V,-V,)=0
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2. Cong cua luc tinh dién khi dich chuyén tir A dén C va tir D dén B ¢6 ciing do 16n:

Ay = %(VA _Vc):CIo(VD _VB):ADB

1-36. Mot hat bui roi tir mot vi tri cdch déu hai ban ctia mot tu dién phang. Tu dién duoc dat
thiang ditng. Do stic can ctia khong khi, van toc clia hat bui khong déi va biang v, =
2cm/s. Hoi trong thoi gian bao lau, sau khi dat mot hiéu dién thé U = 300V vao hai
ban cua tu dién, thi hat bui dap vao mot trong hai ban dé. Cho biét khoang cach gitra
hai ban 1a d = 2cm, khéi Iugng hat bui m = 2.107g, dién tich cia hat bui q = 6,5.10°
17C.

Gidi:
Luc can ctia khong khi ti 1€ v6i van téc cta hat bui: F, = kv.

+ Theo phuong thang diing, hat bui ¢6 van toc én dinh v,:

mg = kv, = k=—2>

+ Gia sir theo phuong ngang, hat bui ¢6 van téc¢ 6n dinh v,:

Eq=Y9 —py, =, Y4 _Uav
d kd  mgd
+ Coi khoang thoi gian hat bui duoc gia téc dén van toc¢ 6n dinh v, 12 rat ngan. Khi d6 thoi

gian dé hat bui t6i duoc mot ban tu la:

d _mgd® _ 2.10"29812.107f ~10(s)
2v, 2Uqv, 2.300.6,5.1077.2.107°

1-37. Cho hai mat tru dong truc mang dién déu bang nhau va trdi dau c6 ban kinh 14n lugt 1a
3cm va 10 cm, hiéu dién thé gitra ching 1a 50V. Tinh mat do dién dai trén moi mat tru
va cudng do dién truong tai diém bing trung binh cong cta hai ban kinh.

Gidi:

Hiéu dién thé giita hai mat tru dong truc duoc tinh theo cong thic:
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R, R —
V1 _Vz :J. Edr = In—* :>/1=—27Z€€0(V1 VZ)
R, 2ree, R, ln&
1
-12
N P 2.7.1.886.107°.50 _ 0.23.10°%(C/m)
10
In—
3
Cuong do dién truong giita hai mat tru chi do mat tru trong gay ra:
A 0,23.107°
E= i ~ 635(V/m)

2mee,r,  27.1.8,.86.1072.6,5.107

1-38. Cho mot qua cdu tich dién déu v6i mat do dién khai p,ban kinh a. Tinh hiéu dién thé

gitta hai diém cdch tam 1an luot 1a a/2 va a.

Gidi.:
Xét mat Gaox dong tam véi khoi cau ban kinh r (r < a). Do tinh d6i xtng nén dién truong

trén mat nay la nhu nhau va vuéng goc véi mat cau. Theo dinh 1y Otstrogratxki-Gaox:

p 47
pam =29 73 =P
&€, EE, 3eg,

Tur do, ta co:
2

a a 5
ViV, = .[Edr: J. Pr dr:L ryae __p .3a _ pa
al?2 al?2 3880 3880 2 lal2 386'0 8 886'0

2

1-39. Ngudi ta dat mot hiéu dién th€ U = 450V gitta hai hinh tru dai dong truc bing kim

loai méng ban kinh r; = 3cm, r, = 10cm. Tinh:
1. Dién tich trén mot don vi chiéu dai cua hinh tru.
2. Mat do dién mat trén moi hinh tru.

3. Cudng do dién trudong & gan sat mat hinh tru trong, & trung diém cuia khoang cdch giita
hai hinh tru va & gin sat mat hinh tru ngoai.
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Gidi:

1. Hiéu dién th€ giita hai hinh tru dugc tinh theo cong thiic:

-12
U= A ln& N 2ree U _ 2.7.1.8,86.107°.450 - 0,207.10‘7(C/m)
2nee, R In(R,/R,) In(10/3)
2. Dién tich trén cdc mat tru: g=AL=0c.S=02mw.L =0 = ZL
7
A 0,207.107 A 0,207.107

~11.107(C/m*); o, = ~33.10%(C/m?)

" om 223107 2, 27.10.107

3. Cuong do dién truong giita hai ban chi do hinh tru bén trong gay ra:

A U
E = =
2nee,r rin(R,/R,)

N A e 450

+ 0 gan sat mat tru trong: = - ~12500(V / m)
3.1021n(10/3)

— . . 450

+ & chinh gifta hai mat tru: ~5750(V / m)

E =
6,5.107%1n(10/3)

450

WY _3750(v/
0.1.In(10/3) v/m)

+ & gin sat mat tru ngoai:
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CHUONG 2: VAT DAN — TU PIEN

2-1. Cho hai mat cau kim loai dong tam ban kinh R, = 4cm, R, = 2cm mang dién tich
Q, =-(2/3).10° C, Q, = 3.10°C. Tinh cudng do dién trudng va dién thé tai nhitng diém
cdch tam mat cAu nhitng khoang bang 1cm, 2cm, 3cm, 4cm, Scm.

Giai:
Cudng do dién trudng bén trong mat cdu kim loai tich dién q bang khong con bén ngoai

giong nhu cudng do dién truong do mot dién tich diém q dat tai tAm cau gay ra:

—_0- _ q
Errong - 0’ Engoai - 4'7[88 r2
0

Dién thé bén trong mit cau biang nhau tai moi diém con bén ngoai c¢6 dién thé giong nhu
dién thé do mot dién tich diém q dat tai tam c4u gay ra (xem bai 1-28):

= q N . = q
47ee, R W Amee,r

trong

St dung dinh 1y chong chét dién truong va dién thé, ching ta tinh duoc cuong do dién
truong tai cdc di€ém can xét:

r Icm 2cm 3cm 4cm Scm
E, (V/m) 0 0 0 -3742 -2395
E, (V/m) 0 67362 29938 16841 10778
E (V/m) 0 67362 29938 13099 8383
r Icm 2cm 3cm 4cm Scm
V., (V) -150 -150 -150 -150 -120
V, (V) 1350 1350 900 675 540

V (V) 1200 1200 750 525 420

E,, V; E,, V, thit tu 1a dién truong va dién th€ gay ra do cac dién tich thit nhat va thi 2.
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2-2. Mot qua cau kim loai ban kinh 10cm, dién th€ 300V. Tinh mat do dién mat cta qua cau.

Gidi:

Dién thé cua qua cau kim loai ban kinh R duoc tinh theo cong thiic:

__ 4
4ree,R
VO g =08 =0.47R’

2

- V= o.4mR :ﬁ

4nee R eg,

VvV 1.8,86.107"
- o= & _1.8386.10 300z2,66.10‘8(C/m2)

R 0,1

2-3. Hai qua c4u kim loai ban kinh r bang nhau va bang 2,5cm dit cich nhau 1m, dién thé
clia mOt qua cau l1a 1200V, cta qua cdu kia 1a -1200V. Tinh dién tich clia m6i qua cau.

Gidi:

Ap dung nguyén 1y cong dién thé, ta c6:

Vi=VitVy = o 12
dreeyr  Amee,(a—r)
Vo=V +V, = 9 + 92

dree,(a—r) Aneg,r

Giai hé phuong trinh véi cdc gid tria = 0,025 m, r= 1 m, ~9.10”ta nhan duoc:

dree

q,=3,42.10°C; g,=-3,42.10°C
2-4. Hai qua cau kim loai c¢6 ban kinh va khéi lugng nhu nhau: R = 1cm, m = 4.10°kg duogc
treo & dau hai s¢i day c6 chiéu dai bang nhau sao cho mat ngoai cta chiing tiép xic véi
nhau. Sau khi truyén dién tich cho cdc qua cdu, ching ddy nhau va céc day treo léch mot
géc nao dé so vé6i phuong thang ding. Stic ciang cla soi day khi d6 1a T = 4,9.10N.
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Tinh dién th€ cla céc qua cdu mang dién nay biét ring khoang cich tir diém treo dén

tam qua cau la 1 = 10cm. Cac qua cau dat trong khong khi.

Sau khi truyén dién tich cho hai qua cau, ching sé nhan duoc dién tich q nhu nhau nao dé.
Tur hinh V&, ta c6:

P mg 4.107°.9,8
coOs@l=—=—>=———"—=
T T 4910

08 =a=369"
Khoang céach gitta hai qua cau la:
x="2Isinar=2.0,1.5in(36,9°)= 0,12(m) = 12(cm)
Mait khéc:
2

F=Tsing=—21 = g =t./4mee,Tx’ sina

4ree X’

= q=1/4.7.1.886.10"24,9.107(0,12) .5in(36,9° ) = +2,1.10°(C)

Giastq>0 = q=2,1.10"°(C). Khi d¢:

q q g.x
V, =V, +V, = T =
PN 4zee R Amee,(x—R)  4mee,R(x—R)

~ 21.107.0,12
47.1.886.10"2.10211.107

~21300(V)

Vi

Tuong tu, ta cling c6: V, = 21300 (V).
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2-5. Hai qua cau kim loai ban kinh 8cm va 5c¢cm ndi v6i nhau bang mot soi day dan ¢6 dién
dung khong dang ké, va duoc tich mot dién Iugng Q = 13.10°C. Tinh dién thé va dién
tich cia moéi qua cau.

Gidi.:
Vi hai qua c4u duoc ndi v6i nhau biang mot s¢i day dan dién nén chiing c6 cuing dién thé V:
q,=C\V =4ree, iV, q,=C,V =4nee,r,V

Matkhdc: Q=g +q, =4meg, (1, +1,)V

-8
= V= 0 = 13'}3 — =9000(V)
4ree,(r+1,) 47.1.886.107%(8+5).10
-8
S g Qnr _13.10 .8:8_10_8(@;
L+, 5+8
-8
_ On _13.10 .5:5.10_8@

q2 n+r, 5+8

2-6. Tai tam clia qua cau rong co6 lap bang kim loai c6 dat mot dién tich q. Hoi khi treo mot
dién tich q’ & ngoai qua cau thi n6 ¢ bi léch di khong? Ciing cau hoi d6 trong truong
hgp ta n6i qua cau véi dat.

Gidi.:

Do hién tugng hudng tng dién, nén trén qua ciu xudt hién cac dién tich: dién tich q, cing
dau v6i q xuat hién trén phan mat cau gan dién tich q va dién tich q, trdi ddu q xuét hién trén
phan mat cau bén kia. Do qua cau trung hoa dién nén do 16n cta cac dién tich nay la nhu
nhau. Nhung do khoang céch tr ° dén q, nhd hon téi g, nén luc hiit ¢6 do 16n manh hon luc
ddy. Vi vay, q’ bi hit lai gin qua cau.

Néu qua cau dugc noi véi dat, dién thé€ trén mat cdu trd thanh bang 0. Do g’ gay ra mot
dién thé V’ trén mit cdu nén trén mét cdu phai c6 mot dién tich g, trai ddu véi q° dé dién the
téng cong trén mat ciu bang 0. Do d6, khi qua cau duoc ndi dat, q° cling bi hit lai gan qua

ciu.

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

2-7. Truéc mot tam kim loai ndi véi dat, nguoi ta dat mot dién tich q cach tdm kim loai mot

doan a. Tinh mat do dién tich mat trén td&m kim loai tai diém:
1. Cach q mot doan bang a.

2. Cach q mot doan bang r (r > a).

Gidi:

E,

NN Y \\\\\\\\\\\\\\/Z\\'

Do tinh chat ctia kim loai, khi dat truée tdm kim loai mot dién tich g, trén mat tdm s& xuat
hién cdc dién tich cam tng dé sao cho dién trudong bén trong tdAm kim loai bang 0. Xét tai
mot diém cach q mot khoang r ndm trén mat tam.

+ Dién truong E,; do q gay ra tai A:

q
E=—"—
dree,r

+ Dé triét tiéu thanh phan vuong goéc voi tdm cua E,, céc dién tich cam ng tai A tao ra
dién truong E,:

4 4

E,=E sina= >
dree,r” r

Dung mit Gaox dang hinh tru thiét dién S ¢6 truc vuong géc véi mit tim dé xdc dinh E,:

g, AUl diedng Tiva
EE, €€, 2¢¢g,
R aq
Vay: o=
1y PP

V6i diém céch dién tich g mot khoang a:
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max

2-8. Mot qua ciu kim loai ban kinh R = 1m mang dién tich q = 10°C. Tinh:
1. Dién dung cta qua cau.
2. Dién thé cua qua cau.

3. Nang luong truong tinh dién cua qua cau.

Giai:
bién dung clia qua cau:
C=4mee,R=4.7.1886.10"".1=11.10"(F)

bién thé cua qua cau:

107
g=CV :v:%:n o =9-10°(v)

Nang lugng tinh dién ctia qua cau:

cv?  11.107°00.10°f
2 2

W = ~4,5.107(J)

2-9. Tinh dién dung cta Trai Dat, bi€t ban kinh Tradi Pat 1a R = 6400km. Tinh d¢ bién thién
dién thé€ cua Trai Dat néu tich thém cho né 1C.

Gidi:
bién dung cta Trai Dat la:
C =4nee,R = 47.1.8,86.1072.6,4.10° = 7,1.107*(F)
Ta cé:

0=CV :V:% NN TAE. ~1400(V)

c 71.10"

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

2-10. Cho mot tu dién hinh tru ban kinh hai ban 1a r = 1,5¢cm, R = 3,5cm. Hiéu dién thé giita
hai ban 1a U, = 2300V. Tinh van t6c ciia mot electron chuyén dong theo dudng siic dién

truong tir khoang cach 2,5cm dén 3cm néu van téc ban dau ctiia né biang khong.

Gidi:

Cong ctia luc dién trudng da chuyén thanh dong ning cta electron:

A _ my
2
Ta c6: dA=qdU = gEdx  v6i E=—"0  (Xem bai 1-39)

xIn(R/r)

Ly

qU, d :qUO.ln(lz/ll) my’

A=
= f n®ADC T R 2

b
-19
e 2qU,In(,,/4) _ [2.1,6.10 _;12300.111(3/2,5)z1’3'107(m/s)
min(R/r) 9,1.10.1n(3,5/1,5)

2-11. Cho mot tu dién cau ban kinh hai ban la r = Icm va R = 4cm, hiéu dién thé gitra hai

ban 12 3000V. Tinh cudng do dién trudng ¢ mot diém cach tam tu dién 3cm.

Gidi:
bién truong sinh ra gitta hai ban tu chi do ban tu trong gay ra: E=—21 -
4ree,x
Mat khic:  ¢=cu ==&y,
(R—r)
-2 -2
- 1 47[880rRU _ UrR  3000.107.4.10 ~ 4.45.104(V /m)

Tamee,” (R-r) . #(R-r) (.102f3.00°

2-12. Cho mot tu dién cau ban kinh hai ban 1a R, = Icm, R, = 3cm, hiéu dién thé gitra hai
ban 1a U = 2300V. Tinh van toc clia mot electron chuyén dong theo dudng stic dién
truong tir diém cdch tam mot khoang r; = 3cm dén di€ém cach tam mot khoang r, = 2cm.
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Gidi:

Cong ctia luc dién trudng da chuyén thanh dong ning cla electron:

A:mv
2
Ta c6: dA=qdU =qEdx  v6i E=—L%R  (Xom pai 2-11)
x*(R,—-R)
. _I qU RR, . _QURR, (1 1 _my’
(RZ R ) rl 2

- V:\/quoRle .rl — I
m(Rz _R1) Lr,

~1,42.10"(m/s)

e 2.1,6.107°.2300.107.3.107%.10
9,1.107'2.1023.107.2.102

2-13. Hai qua cidu mang dién nhu nhau, moéi qua nang P = 0,2N duoc dat cdch nhau mot
khodng nao dé6. Tim dién tich cua cdc qua cAu biét rang & khoang cédch d6, nang lugng
tuong tac tinh dién 16n hon nang lugng tuong tac hap dan mot triéu lan.

Gidi:
q2
Nang luong tuong tac tinh dién giita hai qua cau la: W, =
4ree,
2
Nang luong tuong tac hap dan la: W, = G, _ G'PZ (m,;=m,)
r r.g

Theo d4u bai, ta co:

_ﬁ_ qz rg2 _ ngz

W, dmeeyr GP*  4mee,GP’

2 —-12 6 —11
_ \/4758€OkGP _ \/47[.1.8,86.10 10°6,67.10™0,04 _ o050

I's 9,81°
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2-14. Tinh dién dung twong duong cta hé cédc tu dién C,, C,, C;. Cho biét dién dung ctia moi
tu dién bang 0,5uF trong hai trudng hop: 1) Mic theo hinh 2-3; 2) Mic theo hinh 2-4.

| D ||
| | |
Cl C2 Cl
— — — D—{ }—
A B A B
| | G
| |
C, G,
Hinh 2-3 Hinh 2-4
Gidi:
. T C,C,
+ Dién dung tuong duong cua hé hai tu dién mac noi ti€p: C = i
1 + 2

+ Dién dung tuong duong ctia hé hai tu dién méc song song: C=C, +C,
1. Hinh 2-3: (C,ntG,) // G4

_ GG - _ 0505
C,+C, ' 05+05

= +0,5=0,75(uF)

2. Hinh 2-4: (C, // C,) nt C;

c= GHCIC | (05+0505 1y
(C,+C)+C, (0,5+0,5)+0,5

2-15. Hiéu dién thé giita hai diém A va B biang 6V (Hinh 2-5). Dién dung cia tu dién thi
nhat C, = 2 uF va cua tu dién thit hai C, = 4uF. Tinh hiéu dién th€ va dién tich trén cac
ban tu dién.

B

G
Hinh 2-5

o |
G

Gidi.:
Goi q la dién tich trén céc tu dién, ta co:

q=CU=—C1C2 U
C +C,
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Mit khic: ¢g=CU;; q,=CU,

C.C
= CU =—2
C, +C,
C,U .
= U= =y
C,+C, 2+4
Tuong tu: U, = v__26 =2(V)
C+C, 2+4

Khi dé, ta c6: ¢ =CU, =2.10°.4=8.10°(C)

2-16. Tinh dién dung tuong duong cta hai hé cic tu dién C,, C,, C;, C, mic theo hinh 2-6 va
2-7, chiing minh rang diéu kién dé hai dién dung twong duong bang nhau la:

G_6
c, C,

Giai:
Trong cdch méc thi 1: (C, // C;) nt (C, // C,)

IR (G e (o)
Y C+C,+C+C,

Trong cach méc thit hai: (C, nt C,) // (C; + C,)

— C,= GG, + GG,
C,+C, C,+C,

Pé hai dién dung twong duong bing nhau:

(Cl + C3 )(CZ + C4) — CICZ + C3C4
C,+C,+C,+C, C,+C, C,+C,

C,=C,o

Dat klz%;@:%,tacé:
2

4

(k1C2 + k2C4 )(CZ + C4) _ le22 kZCj — kl C k2

+ = + C
(k,+1)C, + (k, +1)C, (k,+1)C, (k,+1)C, Kk +1 > k,+1 *
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k,+1 k, +1
& kC+(k,+k,)C,C, +k,CI =k,C} +(kj o k, + k; szjczq +k,C;
- k1_1<2+1k1:1<1+1k2_k2 @kl—kzklzkl—kzkz
k, +1 k, +1 k,+1 k,+1

&  kl+k, =kl+k, e (k, -k, )k, +k,+1)=0
ek, =k, (dok, >0,k, >0)
o G_C

Cc, C,

2-17. Mot tu dién c6 dién dung C, = 20uF, hiéu dién thé giita hai ban tu dién U, = 100V.
Nguoi ta n6i song song véi né mot tu dién thi hai cé hiéu dién thé trén hai ban 1a U, =
40 V. Xac dinh dién dung cta tu dién thi hai (C,) biét hiéu dién thé sau khi n6i 1a U =
80V (hai ban n6i v6i nhau ¢6 dién tich cung dau).

Gidi:
bién tich trén cac tu dién trude khi néi v6i nhau la:
q,=CU,; q,=CU,
Do céc ban n6i véi nhau c6 dién tich cing dau nén téng dién tich trén cdc tu dién sau khi n6i
la: g=q,+q,=CU,+C,U,=(C,+C,)U
= C/(U,-v)=c,(u-u,)

o = UUo _100-80
U-U, 80— 40

20 =10(uF)

2-18. Mot tu dién c6 dién dung C = 2uF duoc tich mot dién luong q = 10°C. Sau d6, cic
ban cua tu dién duoc néi v6i nhau bang mot day dan. Tim nhiét lugng toa ra trong day
dan khi tu dién phong dién va hiéu dién thé€ gitta hai ban cta tu dién truéc khi phong
dién.
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Gidi:
Hiéu dién thé gitta hai ban cta tu dién trude khi phong dién:

q 10~
=1 =500(V
Cc 210° v)

Nhiét luong toa ra trong day dan khi tu dién phéng dién chinh 1a nang luong cta tu dién
ban dau:

2 32

q (10 )
=w==>1-=""1_-025(J
Q 2C 22.10° )

2-19. Xac dinh nhiét luong toa ra khi n6i cac ban phia trén (ban khong n6i dat) ctia hai tu
dién bang mot day dan (hinh 2-8). Hiéu dién thé€ giita cdc ban phia trén cia tu dién va
dat 1an luot biang U, = 100V va U, = -50V, dién dung cla cdc tu dién bang C, = 2UuF;
C, =0,5uF.

Gidi:

Meg---------- I N

C,

FITFFITFFFTFFFTFFF
Hinh 2-8

Trudc khi noi céc tu dién, dién tich trén cac ban tu phia trén la:
q,=CU; q,=CU,
Sau khi ndi cdc tu dién, tong dién tich trén cdc ban tu la:
q=q,+q,=CU,+CU,=(C,+C,)U

y o CU+CU,
C +C,

Nang lugng cua céc tu dién trude khi noi la:
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— C1U12 + C2U22

W
2 2

va sau khi noi 1a:

W. = (C1 +G, )Uz — (C1U1 +GU, )2
z 2 2(C, +C,)

Nhiét lugng toa ra ding bing do thay déi nang lugng cac tu dién:

— C1U12 + CzUi _ (C1U1 "'CzUz)2 — ClCz(Ul _U2)2

2 2 2(C, +C,) 2(C, +C,)

_ 2.107°.0,5.10°(100 - (- 50))’

=4,5.10"(J
2(2.10°+0,5.10°) 0)
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CHUONG 3: PIEN MOI

3-1. Xac dinh mat do dién tich lién két trén mat mot tdim mica day 0,02cm dat vao giita va ap
vao hai ban ctia mot tu dién phang duoc tich dén hiéu dién the U = 400V.

Gidi:

Taco: o=P, trongdo P, =D, —¢,E, .

n

Trong khoang khong gian giita hai ban tu dién phang, dién trudng 13 déu va vuong géc véi

hai ban tu. Ta c6:

E, =E=£; D, =D =¢¢E
d
U
= GZD—EOE=(€—1)€0E=(€—1)€OE
o =(7,5-18,86.10" 241%0_4 —115.10(C/m?)

3-2. Bén trong mot 16p dién moi dong chat hiang s6 dién moi 1a €, c6 mot dién truong déu E.
Ngudi ta khoét mot 16 hdng hinh cau bén trong 16p dién moi Ay. Hay tim cudng do dién
truong E’ tai tam 16 héng do cdc dién tich cdm tng trén mat 16p dién moi tao thanh 16

héng gay ra.

Gidi:

o

Mat do dién tich trén mot phan tlr dién tich mat dSla:
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oc=P =(e-1)g,E, =(e-1)g,E.cos0 = (e~ VeyEh

v6i 0 12 géc giita phap tuyén clia dS va vécto phan cuc dién moi P.
Chia mit cau thanh céc vong c6 do day dh rat nho. Vong cé dién tich téng cong:

40 = 6.dS = 27 _ 3w dh

|sin 0|

St dung tinh todn ctia bai 1-14, dién truong do vong gay ra tai O cung phuong véi E va do

16n bang:
h
dE, = dQ
" amee(r +0?)"”
o dE, =" or(e—1)eBrdn = E g,
4ree R 2
R
= EB=[dE, = (e 1) [ h2dn
2R 4
= 31 R
2¢R° | 3 |-R
. e (e-1)E
3e

3-3. Mot tu dién phang c6 chita dién moi (¢ = 6) khodng cach giita hai ban 1a 0,4cm, hiéu
dién thé gitta hai ban 1a 1200V. Tinh:
1. Cuong do dién truong trong chat dién moi.
2. Mat do dién mat trén hai ban tu dién.

3. Mat do dién mat trén chat dién moi.

Gidi:
1. Cuong do dién truong trong chat dién moi:

_U _ 1200
d 4107

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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2. Mat d6 dién mat trén hai ban tu dién

E=2 = o=gE=6886.10"3.10° ~1,59.10°(C/m?)
&€,

3. Mat do dién mat trén chat dién moi:

o'=(e-1)e,E =5.8,86.10"23.10° = 1,33.10(C /m?)

3-4. Cho mot tu dién phang, moi trudng giita hai ban ban ddu 14 khong khi (g, = 1), dién tich
mdi ban 12 0,01m?, khoang céch giita hai ban 13 0,5cm, hai ban duoc néi véi hiéu dién
th€ 300V. Sau d6 bo nguén di réi 14p ddy khoang khong gian gitta hai ban bang chat
dién moi c6 €, = 3.

1. Tinh hiéu dién thé gitra hai ban tu dién sau khi 1ap diy dién moi.

2. Tinh dién tich trén méi ban.

Gidi:

bién dung ctia tu dién dugc xac dinh theo cong thiic:

C= &€ELS
d
-12 -2
=~ o=cy, =885y 188010107 50 <5 109(c)
d 0,5.10

Mat khdc, dién tich nay sau khi 14p tu khong doi nén:

Q0 _&&SU, d _gU 1300
G, d &£¢gS & 3

Q=CU,=>U,= =100(V)

3-5. Cho mot tu dién phang, khoing cach gifta hai ban 14 0,01m. Gifta hai ban dé diy diu c6
hing s6 dién moi € = 4,5. Hoi cin phai dat vao cdc ban mot hiéu dién th€ bang bao
nhiéu dé mat do dién tich lién két trén dau bing 6,2.10"°C/cm?.

Gidi.:
Mat do dién tich lién két:
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o'=(e-1)g,E=(e- l)go%

do'  001.62.10°

U= = = 2000(V
- (e-1)g, 3,5.8,86.107" V)

3-6. Giita hai ban ctia mot tu dién phang, c6 mot ban thuy tinh (g = 6). Dién tich mdi ban tu
dién bing 100cm?. C4c ban tu dién hit nhau véi mot luc bang 4,9.10°N. Tinh mat do
dién tich lién két trén mat thuy tinh.

Gidi:
Goi luc tuwong tac gifta hai ban tu dién 1a F. Cong dich chuyén hai ban tu dién lai sat nhau

vé tri s6 diing bang nang luong cua tu dién:

Q' _o'S’ d
2C 2 &g,S
2eg, F
= o=
Y

Mat khéc, ta lai c6:

c=¢e,E, o'=(e-1)gE

= o="5= =2 7 ~6.107°(C/m?)

e-1_ &-1|2e,F 5 \/2.6.8,86.10‘12.4,9.10‘3
£ £ S 6

3-7. Mot tu dién cdu ¢6 mot nlta chita dién moi dong chét v6i hing s6 dién moi € = 7, nira
con lai 1a khong khi. Ban kinh cac ban la r = 5cm va R = 6¢cm (hinh 3-2). X4c dinh dién
dung C ctia tu dién. Bo qua do cong ctia nhitng duong stc dién truong tai mat gigi han

chat dién moi.
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Hinh3-2
Gidi.:
Coi tu dién nhu mot hé hai tu dién mac song song ma mdi tu dién c6 cdc ban 12 nira mat
ciu. Dién dung ctia mdi tu duoc tinh theo cong thic:

_ 27ee Rr
R—r

C

bién dung ctia hé la:

27eg,Rr | 27E,Rr _ 27t(e +1)e,Rr

C=C,+C, =
R—-r R-r R-r
—-12 -2 -2
C:27r.(7+1).8,86.11(())_2 6.107.5.10 ~134.10"°(F)

3-8. Trong mot tu dién phiang c6 khoang cich giita cdc ban 1a d, ngudi ta dat mot tim dién
moi day d, < d song song véi cac ban tu dién. Xac dinh dién dung cta tu dién trén. Cho
biét hang s6 dién moi clia tdim dién moi 1a €, dién tich clia tdim d6 bang dién tich cdc ban

cta tu dién va bang S.

Gidi.:
Coi tu dién nhu ba tu dién mac n6i ti€p véi cac dién dung:

1 2 3

vGi d, va d; 1a khoang céch giita cac mat clia tam dién moi va cac ban tu dién.

bién dung toan phan cta tu dién xac dinh theo cong thic:
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3-9. Hai tu dién phang, mdi cdi ¢ dién dung C = 10 uF duoc méc néi ti€p v6i nhau. Tim su
thay doi dién dung ctia hé néu l1ap ddy mot trong hai tu dién bang mot chat dién moi ¢6

héang s6 dién moi € = 2.

Giai:
bién dung ctia hé trudce khi 14p la:

cc ¢

T Ccrc 2

bién dung cta tu dién bi 14p day s€ tang 1én € lan. Dién dung ctia hé khi d6 la:

_Clec) _ecC
2 Cc+(eC) e+l

Do thay doi dién dung cia hé la:

eC C e—1 2-1
AC=C,-C,=—""—== C= 1070 =1,7.107 (uF
P g4l 2 2eEe+1) 0 2(2+1) (wr)

3-10. Mot dién tich q dugc phan b6 déu trong khép thé tich ciia mot qua cdu ban kinh R.
Cho hang s6 dién moi clia moi trudng bén trong cling nhu bén ngoai cua qua cau déu
bang €. Tinh:

1. Nang lugng dién truong bén trong qua cau.
2. Nang lugng dién trudong bén ngoai qua cau.

3. Khi chia doi qua cu thanh hai nlta qua ciu bang nhau, nang luong dién trudong thay déi
thé nao?
Gidi.:
Xét mat Gaox dong tam véi qua ciu c6 ban kinh r. Do tinh d6i xing nén dién truong trén

mat cau c¢6 do 16n nhu nhau va vuong géc vGi mat cau.
Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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3
+Véir<R:E.4m2:i:M:>E: 9 - ro__4ar .
&€, £, (4/3)7R" 3eg, 4Anee,R

+Véir>R: Edam’ =L p=—1 -
&€, 4ree,r

2 LN N N 1
Mat do nang luong cua dién truong la:  w= EgeoEz

+ Nang lugng bén trong qua cau la:

R

B 2 2 R 2 /5 2
T B B R e e A e
0 71'86'0 8TEENR” ) 8mee,R” | 5 0 40meg R

+ Nang lugng bén ngoai qua cau la:

oo 2 2 e 2 2
W, = J'l ee,| —1 = | Amridr= q J'iz dr =1 {— l} =14
2 Adree,r 8mee, 5 r mee, | r R 8mee,R

R

+ Khi chia doi qua cdu, cac ban cdu s& ddy nhau ra va chuyén vé trang thdi c¢6 muc ning
luong thap hon.

3-11. Vécto cam tng dién D qua mat phan cich gitta hai chat dién moi khdc nhau, sé& déi
huéng (hinh 3-3). Tim quy luat cia su déi huéng dé.

Hinh 3-3

Gidi:
Chia vécto cam ung dién thanh hai thanh phan: thanh phan huéng doc theo phap tuyén

5,; va thanh phan huéng doc theo mat ngan cach gitta hai moi truong 5; .

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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+ Xét thanh phan phdp tuyén D : Do céc dién tich cam tng xuét hién tai mat ngan cich
gifta hai moi trudong, nén thanh phan phdp tuyén clia vecto cudong do dién truong thay déi
theo biéu thc:

&
1 _ =2 = — — —
== Dnl - glgoEnl - €2€0En2 - Dn2
n2 81

+ Xét thanh phén ti€p tuyén D, : Do theo phuong ngang, dién trudng khong bi dnh hudng
bdi cac dién tich cam tng, nén:
D D

E 2 - “n “n_%1

E 12 - D
81 80 82 80 12 82

t1

Khi do ta co:
1ge, D, D, _&

ga, D, D, &

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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CHUONG4: TU TRUONG

4-1. Tinh cudong do tir truong clia mot dong dién thang dai vo han tai mot diém cich dong
dién 2cm. Biét cuong do dong dién I = 5A.

Gidi:
St dung cong thitc cudng do tir trudng cho dong dién thang dai vo han:

I 5
2mr 272107

~39.8(A/m)

4-2. Hai dong dién thang dai vo han, c6 cudng do dong dién I, = I, = 5A, duoc dat vuong
g6c v6i nhau va cadch nhau mot doan AB = 2cm. Chiéu cdc dong dién nhu hinh vé 4-7.
X4c dinh vecto cudng do tir truong tai diém M nim trong mat phang chita I, va vuong

g6c voi I, cach dong dién I, mot doan MA = lcm.

Hinh 4-7
Giai:
Dong I, gay ra tai M tir truong H, huéng tir phia sau ra phia trudc trang gidy c6 do 16n la:

I, 5

_ _ ~79.6(A/
'TOZMA 27107 (A/m)

Dong I, gay ra tai M tur truong H, huéng tir du6i 1én trén c6 do 16n la:

1, 5

2= rMB  27.3.10°2 (47m)

Cuong do tir truong téng hop c6 do 16n:

H=H?+H? =(79.6] +(26,5] =~84(A/m)
Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

va huéng tr phia sau ra phia truée trang giay, hop véi H, goc a co:

H, 265
g ="2=

1 a~1875
H 796 3

4-3. Hinh 4-8 v& mit cit vuong géc cua hai dong dién thing song song dai vo han nguoc
chiéu nhau. Khoang cédch giita hai dong dién AB = 10cm. Cudng do cua cdc dong dién
lan luot bang I, = 20A, I, = 30A. X4c dinh vecto cudng do tir trudng téng hop tai cic
diém M,, M,, M;. Cho biét M,A = 2cm, AM, = 4cm, BM; = 3cm.

L L

-0—@—0—@—0
M, A M B M
Hinh 4-8§

Giai:

Tu truong do I, va I, gay ra ciing chiéu tai M, va ngugc chiéu tai M, va M,
L 20 30

+TaiM;: H,= = — - — =120(A/m)
2TAM, 2x.BM, 272107 27.12.10
H, ¢6 chiéu huéng tir trén xudng.
+TaiM,: H,= Lo L 20 —+ 30 — =~ 160(A/m)
2r.AM, 2z.BM, 2r.4.10 27.6.10
H, c6 chiéu hudng tir dudi 1én.
+ Tai M;: L d 30 20 135(A/m)

*TOrAM, 27BM, 273107 27.13.107

H, c6 chiéu hudng tir dudi 1én.

4-4. Hinh 4-9 biéu dién tiét dién clia ba dong dién thiang song song dai vo han. Cudng do cic
dong dién lan luot bang: I, = I, = I; I; = 2I. Biét AB = BC = 5cm. Tim trén doan AC
diém c6 cudong do tir trudng téng hop bang khong.

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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———@
A B C
Hinh 4-9
Giai:

Xét diém M nim trén AC. Goi E, ﬁ; va E la cac cuong do tu truong do I, I, va I; gay
ra tai M. Dé dang nhan thay chiing cing phuong cung chiéu trén doan BC, nén diém M c6
cudng do tir trudng tong hop bang khong chi ¢6 thé nim trén AB (do ta chi xét M nim trén
AC). Patx = AM. Tacé: H, nguoc chiéu véi H, va H, nén:

H=H +H,-H,= I _ ! + 2! =0
2rx 27l —x) 27, —x)
I A
x 5-x 10-x
2 2 2
N (x 15x+50) (10x X )+2(5x X ):0

x(x =5)(x —10)
= 50-15x =0
_0_

X = 15 3,3(cm)

Vay: diém M nim trén AB va cich A mot khoang x = 3,3cm.
4-5. Hai dong dién thang dai vo han dat thang géc v6i nhau vd nim trong cling mot mat

phang (hinh 4-10). X4c dinh vecto cudng do tir trudng téng hop tai cdc diém M, va M,,
biét rang:

[, =2A;1,=3A; AM, = AM, = lcm; BM, = CM, = 2cm;

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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I
M, | M,
! A |
C o B 1,
Hinh 4-10

Gidi.:
Cac dong I, va I, gay ra tai M, va M, cédc vecto cuong do tur truong hudng theo phuong
vuong géc v6i mat phang hinh vé, cling chiéu tai M, va nguoc chiéu tai M.

+ Tai M;:

= Il — 12 :L( 2_2— 3_2jz8(A/m)
2TAM, 27.BM, 2z\10° 2.10

Do tur truong do dong I, gay ra manh hon nén H, huéng theo phuong vuong goc véi mat
phéng hinh vé theo chiéu huéng ra phia sau.

+ Tai M,:

2

Lo, L 1(2 3

— +
1072 2.1072

= = jz56(A/m)
2 AM, 27m.CM, 2rx

Vecto cudng do tir trudng huéng theo phuong vuodng géc véi mat phang hinh vé theo chiéu
hudng vé phia trudc.

4-6. Tim cuong do tir trudng gay ra tai diém M bdi mot doan day din thang AB c6 dong dién
I = 20A chay qua, biét rang di€ém M nim trén trung truc cia AB, cach AB 5¢m va nhin
AB dudi géc 60°.

Gidi:

Tir diéu kien ctia dau bai ta d& dang c6: a = (AB,AM )= (BA, BM )= 60"

St dung cong thitc tinh cuong do tir truong cho day dan hiru han:

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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H= I(Cos 6, —cos 492) _ 20(cos 60 CS)ZSIZO ) 3 31,8(A/m)
A7r 47.5.10

(do 8,=a;6,=180"—ax)

4-7. Mot day dan duoc uon thanh hinh chit nhat, cé cac canh a = 16cm, b= 30cm, c6 dong
dién cuong do I = 6A chay qua. Xac dinh vecto cuong do tir truong tai taim cua khung
day.

Gidi:
Bon phan day dan tao nén bon canh clia hinh chit nhat tao ra cac tir trudng cing phuong,
ciing chiéu véi nhau tai tam ctia khung day. Goi géc a = (TOE), ta co:

o _I(cosHl—cosez)_I.2cosa_i b _y
! 47r a 7 g? b 3

2 2
Vay: H=H+H, +H +H, =2 (“ bJZELJLik_

mNa’ +b’ b a mab
_2.64/(0,16) +(0,3

Thay s6: H
7.0,16.0,3

~27,1(A/m)

4-8. Mot day dan dugc uon thanh tam gidc déu moéi canh a = 50cm. Trong day dan c¢6 dong
dién cuong do I = 3,14A chay qua. Tim cuong do tlr truong tai tam ctia tam giac do.

Gidi.:
Ta nhan thdy mdi canh tam gidc tao ra tai tam cua tam gidc mot tr truong cung do 16n,

cing phuong chiéu. Goi khoang cach tir tGi tam tam gidc tGi mot canh la x, ta dé dang ¢6
dugc:

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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la3 a3 al? a a 1 NE)
X=———=——; co0sf =—cosb, = = = = =—
32 6 r 2 a2 a2 a2 16 2
X+ —  2—+— —
12 4 12
L gy = leosf-cos) _ 3.14.23/2) (A7)

A 4zl05+/31/6)
= H =3H,=9(A/m)

4-9. Mot day dan duogc uon thanh hinh thang can, c6 dong dién cuong do I = 6,28 A chay qua
(hinh 4-11). Ti s6 chiéu dai hai ddy bang 2. Tim cam tng tir tai diém A — giao diém cua
duong kéo dai 2 canh bén. Cho biét: day bé cua hinh thang 1 = 20cm, khoang cach tir A
t6i day bé b = Scm.

Hinh 4-11

Gidi.:
Theo dinh luat Bio-Xava-Laplatx:

dB = y777N -I.d13/\ r
4z r

ta thdy, dién trudong do phan tir dong dién khong gay ra tai diém nam trén truc ctia né (dB=0
do diAF =0 ).

Céc canh CD va BE khong sinh ra tur truong tai A. Cac canh BC va DE sinh ra tai A cac tu
truong huéng theo phuong vuong géc véi mat phang hinh vé& nhung ngugc chiéu.

_ HpL(cos6 —cosB,) s, l.(cosb, —cosb,)

B=B,.-B,, =
Be PR 47b 47.2b
_L2cosar  pul 172 pull?
4z2b 4>’ \/12 po A+ 4’
—+
4
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g 14710762802°

_ ~2,24.107°(T)
47.5.1040,22 +4(5.102)

4-10. Mot day dan dai vo han duoc uén thanh mot géc vuong, trén cé dong dién 20A chay
qua. Tim:

a) Cudng do tlr trudng tai diém A nim trén mot canh géc vuong va cach dinh O mot doan
OA =2cm (hinh 4-12);

b) Cudng do tir trudng tai diém B nidm trén phan gidc ctia géc vuodng va cach dinh O mot
doan OB = 10cm.

Gidi.:
a) Tur trudong trén truc day dan bang 0, nén tir trudong tai A chi do mot canh géc vudng gay
ra:

I.(cosO—cos;[j 20(1 O)
H,= -

- - ~79.8(A/
A A7R 47.2.10° (Alm)

b) Tir truong do hai canh géc vuong gay ra tai cing phuong, cung chiéu:

I cosO—cos3—7z I cosz—cosz
4 4
H, = +

B 4R | 47R
20. 1+Q 20. @H
2 2
H, = + ~77,3(A/m)
0,1 0,1
47 iy 4

NG

4-11. Mot day dan dai vo han duoc udn thanh mot géc 56°. Cudng do dong dién chay qua
day dan I = 30A. Tim cuong do tir trudng tai diém A nim trén phan gidc cua goéc va cach
dinh géc mot doan a = Scm (hinh 4-13).

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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Hinh 4-13

Giai:
Tur truong do hai canh ctia géc nhon gay ra tai A cing phuong va ciing chiéu:

I(cosO —cos152° ) N I(cos 28 —cos180° ) _ I(1+cos28°)

H= _ 5
4R 47R 2ma.sin 28

0
He 30(1+co§28 )0 z3,8_102(A/m)
27.0,05.81n 28

4-12. Trén mot day dan dugc uon thanh mot da gidc n canh déu noi ti€p trong vong tron ban
kinh R ¢6 mot dong dién cuong do I chay qua. Tim cam ung tir B tai tam cua da gidc.
Tir két qua thu dugc, xét truong hop n — oo,

Giai:
Goi Hj Ia cuong do tur truong do mot canh da gidc c6 dong dién cuong do I chay qua gay ra
tai tam da gidc. Do tinh d6i xiing, nén tir trudong tai tam da gidc s€ bang:
H=nH,, vd&inlasocanh cua da giic.
4p dung cong thtic tinh cudng do tir trudng cho doan day dan thang hitu han, ta thu duoc:

_ I(cos@, —cosb,)

H
0 A

trong do: a la do dai canh da giéc.

Dé thfl:y: a=Rcos£;91:£—£;02:£+£
n 2 n 2 n
1 cos(”—”j—cos(”+”j 7 2sin”
A 2 n 2 n ’ n 1 V4
47R cos — AnRcos™ 2R - n
n n

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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Hugnl 7
= B= H="—1to—
Ay IR gn

Khi cho n — oo, ta co:

Be lim Ml 18(7in) _ !
(i} 2R mln 2R

D6 chinh la cam tng tir do dong dién tron ban kinh R gay ra tai tam O ctia vong tron.

4-13. Trén mot vong day dan ban kinh R = 10cm c6 dong dién cuong do I = 1A chay qua.
Tim cam tng tir B:
a) tai tam O cua vong day;

b) tai mot diém trén truc clia vong day va cach tam O mot doan h = 10cm.

Gidi:

Chia nho vong day thanh cdc doan day dan rit ngan dl. Doan day gay ra tai A cam tng tix
dB c6 thé phan tich thanh hai thanh phan dB, va dB,. Do tinh d6i xting nén téng tat ca cic

vécto thanh phan dB, bang khong. Ta cé:

_ _ (M, Idl R u IR
B—J-de —J-dB.COSCL’— $77—#J‘dl
ar(R>+n2 )" i 2R + 12"

+ Cam tng tu tai tam O (h = 0):

B - HoIR® _ gl _ 471071
° 2R 2R 2.0,1

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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+ Cam ting tir tai diém trén truc ctia vong day cdch tam O mot doan h = 10cm:

B - MR 4rl07.101
YR 202 +02)"

~2,3.10°(T)

4-14. Nguoi ta noi hai diém A, B ciia mot vong day dan kin hinh tron véi hai cuc clia nguén
dién. Phuong ctia cdac day ndi di qua tam cuia vong day, chiéu dai ctia ching coi nhu 16n
vo cung (hinh 4-14). Xac dinh cuong do tir truong tai tam ctia vong day.

Hinh 4-14

Gidi:

Ta thdy, do cdc day noi hodc 1a & rit xa hodc 1a nam theo phuong di qua tam O nén tix
truong tong hop do cdc day noi gay ra tai O 12 bang khong. Goi H, va H, 1an luot 1a tir trudng
do hai doan day AMB va ANB gay ra tai O. Hai tir trudng nay ctuing phuong ngugc chiéu. Do
do:

L1, I, 1 , U 1, U
H=H,-H,=— -2 2 -1 _~ 2 ~
r2m r2m 2m*R, 2m’R,

Ul ul, US US

0

2w (pl,/S) 2w (pl,/S) 27’ 27prt

trong do: + 1, I, : cuong do dong dién trong AMB va ANB
+1,, 1,: chiéu dai cac cung AMB va ANB
+ Ry, R,: dién tr& ctia cac doan day AMB va ANB
+1, P, S: ban kinh, dién trd suat va ti€t dién ctia vong day

+ U: hiéu dién th€ giita hai diém AB.

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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4-15. Cuong do tir truong tai tim ctia mot vong day dan hinh tron 1a H khi hiéu dién thé
gitta hai dau day la U. Hoi néu ban kinh vong day tang gap doi ma muon gitt cho cuong
do tir trudng tai tam vong day khong doi thi hiéu dién thé giita hai dau day phai thay doi
nhu thé€ nao?

gl _tu__ v _ U _US
2r 2r' R 2r(pl/S) 2rp2m A4mpr’

vGi: 1, p, Sl1a ban kinh, dién trd suét va tiét dién cta vong day.
Vay: Mu6n cuong do tir trudng H khong doi khi ban kinh vong day r ting 1én 2 14n thi hiéu
dién thé giita hai diu day phai tang lén 2° = 4 lan.

4-16. Hai vong day dan tron c6 tam trung nhau va dugc dat sao cho truc cua chiing vuong
gbc voi nhau. Ban kinh méi vong day bang R = 2cm. Dong dién chay qua ching ¢6
cuong do I, =1, = 5A. Tim cuong do tir truong tai tam cla ching.

Gidai:
Do hai vong day c6 cung ban kinh vong day, cung cuong do dong dién nén ching gay ra
tai tam O céc tir trudong c6 do 16n nhu nhau:

I 5
=H =——=_-
" 2R 221077

=125(A/m)

Do céc vong duogc dat triing tam va vuong géc v6i nhau nén H,va H,c6 phuong vuong géc

v6i nhau:

H=H +H, =>H=\H>+H?=+2H,=2125~177(A/m)

4-17. Hai vong day dan giong nhau ban kinh R = 10cm dugc dat song song, truc trung nhau
va mit phang ciia chiing cdch nhau mot doan a = 20cm. Tim cdm ting tir tai tim ctia mdi
vong day va tai diém giita cia doan thang n6i tam ctia ching trong hai trudng hop:

a) Cac dong dién chay trén cic vong day bang nhau (I, = I, = 3A) va cling chiéu.
Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

b) Céc dong dién chay trén cdc vong day bang nhau (I, = I, = 3A) nhung nguoc chiéu.

Gidi:

Str dung két qua cuia bai 4-13, ta c6, cam tng tir do vong day gy ra tai diém nam trén truc
ctia vong day ban kinh R cach tam vong mot doan h ¢6 do 16n la:

2
B — ﬂOIR
2R+ 12 )"
a) Néu cdc dong dién chay trén cdc day la cung chiéu, thi cdc vecto cam tng tir do cdc vong
tao ra cling chiéu tai moi di€m trén truc ctia cic vong day:
B=B +B,

+ Tai tam vong 1 (h, =0, h, = a) va tai tam vong 2 (h, = a, h, = 0):

2 -7 2
_3, :,uol{l_i_ R }:47:.10 .3{1 0,1 }2’1_10_%)

Bo 2 |R (R+a?)"” > |01 orr+02)”

+ Tai diém chinh giita hai vong day (h, = h, = a/2):

2 -7 2
MR 4m107301 o)

B, =2. 5 \3/2 0.22 32
2 R2+ 4 0,12+
4 4

b) Néu cdc dong dién chay trén cdc day nguogc chiéu, thi cic vecto cam ung tir do hai vong

tao ra nguoc chiéu nhau tai moi diém trén truc vong day:
B=|B, - B,

+ Tai tam vong 1 (h;, =0, h, = a) va tai tam vong 2 (h, = a, h, = 0):

uI| 1 R’ 47.107.3] 1 0,1° s
B —B. = _ - —  ___=1,7.107(T
T2 {R (R*+a?)"” 2|0l (01P+02%)" )

nhung céc vecto B, va B, nguoc chiéu nhau: B, cing chiéu v6i B;; B, cung chiéu vdi B,
+ Tai diém chinh giita hai vong day (h, = h, = a/2):

IR _ HIR® —

a2 3/2 az 3/2 T
2| R+ — 2| RZ+—
4 4

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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4-18. Mot soi day c6 vo cach dién duong kinh (ké ca vo) bang d = 0,3mm duoc uén thanh
mot dudng xoan 6c phang gom N = 100 vong. Bén kinh clia vong ngoai cing R = 30
mm. Cho dong dién I = 10mA chay qua day. Tinh:

a) Momen tir cia dudng xoédn 6¢ do.

b) Cudng do tir trudng tai tam clia dudng xoédn oc.

Gidai:
Chia dudng xoan oc thanh nhitng doan day rat nhd. Xét mot doan dl rat ngén trén vong day

nam cdch tam dudng xoan 6¢ mot doan r va duoc noi v6i thm dudng xoan 6c¢ bang hai doan
day thang. Khi dé:

2
dp, = 1.ds = 194", i =14 _1da
2 47r 47r
« . R
Mit khac: r=ka =dr=kdoa=——da
2x.N
2
= g CEE G i =gl
R 2Rr

Do tat ca cdc vecto momen tir va cuong do tir trudng déu cling phuong cung chiéu nén ta cé:

R

R 2 3 2 -2 2

P :J'dpm _ J‘ 7NIr dr = NI | r - 7NIR _ 7.100.107°.0,03 B IO_B(A.I’HZ)
R R |3 4/ 3 3

d/2

H= jdH j—rdr_—l ]R NIl(Rj

2 d/2 2R \d/2

100.1072 ( 0,03
In

2003 15 10—4j =90(A/m)

4-19. Mot qua cau dong chat khoi lugng m, ban kinh R, mang mot dién tich q. Dién tich g
dugc phan bo déu trong thé tich qua cau. Ngudi ta cho qua ciu quay xung quanh truc

ctia nd véi van toc goc ®. Tim momen dong lugng L, momen tir P, ctia qua cau do; tir
dé6 suy ra ti s6 P,/L?

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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+ Momen dong lugng cua qua cau la:
L=lo=2mRw
+ Mot phan tir dién tich dq quay xung quanh mot truc véi tn s
v s€ tuong duong v4i mot dong dién cuong do I =v.dq .p
Dong dién nay c6 momen tu: dp, = IS
vGi S 1a dién tich cta vong tron quy dao cta phan tir dién tich. Dung hé toa do cau nhu hinh
VE:

dp =vdg.s =" pdv.s
27

trong do: + p= la mat do dién tich cua qua cau

q
f 7R3
3
+ dV =r’cosB.dr.db.dg
+ S=m"=m"cos’ @
Do céc vecto moémen tir cia cdc phan tir khdc nhau déu nam trén truc quay nén momen tir

clia toan bo qua cau bang:

B B ﬁ q s ) _ 3an R A /2 5 2
P —J‘dpm = 27f.fﬂR3 Jr” cos” 6.dV = SR .!r dr_;r“/jos 6’.d¢9'([dg0
3
30Xl R 7:/2( ) ( )27:
== [r*dr |{1-sin®@)d(sin@)|de
TR !
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4-20. Mot khung day hinh vuéng abcd méi canh 1 = 2cm, duoc dat gin dong dién thang dai
vo han AB cuong do I = 30A. Khung abced va day AB ciing nim trong mot mit phang,
canh ab song song vGi day AB va cach day mot doan r =1cm (hinh 4-15). Tinh tur thong

gui qua khung day.
A
a | | b
I
|- - >
T
B d 1 c
Hinh 4-15
Gidi:

Chia khung thanh céc dai nho song song v6i dong dién thang. Xét dai cach dong dién mot
doan x ¢6 dién tich dS = 1.dx. Tur d6 ta tinh duoc tir thong do dong dién gti qua khung day:
o= jfa.d§ - J.B.dS
abcd abcd

r+l

1
J-,uo Ldx _,uoll[l 1]r+ AL (r+lj
2r r

-7
¢ = 4710 2‘30‘0’02 111(1 ’I 2) ~1,32.107 (Wb)
T
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4-21. Cho mot khung day phang dién tich 16cm? quay trong mot tir trudng déu véi van toc
2 vong/s. Truc quay nim trong mit phang clia khung va vuong géc véi cac dudng siic tir
truong. Cudng do tir trudng bang 7,96.10* A/m. Tim:

a) Su phu thudc cta tir thong gtri qua khung day theo thoi gian.

b) Gia tri I6n nhat cta tir thong do.

Gidi:
Ta c6: ¢ = BS.cos@
vGi 0 1a géc gitta vecto cam tng tir va phap tuyén cua khung.
Mait khiac: @=ar+6,
Vay: ¢ = u,HS cos(ax + ,) = ¢, cos(ax + 6,)
V6i tin s6 géc w=2m =4x(rad/s)
Gia tri 16n nhat cua tir thong:
¢, = t,HS = 47.107.7,96.10*.16.10™* = 1,6.10~* (Wb)

=  ¢=16.10"cos(4m +6,) (Wb)

4-22. Mot thanh kim loai dai 1 = 1m quay trong mot tir trudng déu ¢6 cam tng tir B = 0,05T.
Truc quay vuong géc véi thanh, di qua mot dau cua thanh va song song vGi duong suc tir
truong. Tim tir thong quét bdi thanh sau mot vong quay.

Giai:
Ta c6 tir thong quét bai thanh sau mot vong quay la tir thong glii qua dién tich hinh tron
tam tai truc quay, ban kinh / va vuéng géc v6i duong stc tu:

¢ =BS.cos@ = B.ai’.cos@
=0,05.77.1%.cos 0 = 0,16(Wb)

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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4-23. Cho mot dong dién I = 5A chay qua mot day dan dac hinh tru, ban kinh tiét dién
thang géc R = 2cm. Tinh cuong do tir trudng tai hai diém M, vd M, cich truc clia day

lan lugt lar, = Iem, 1, = 5cm.

Gidi:
Chon duong cong kin 1a dudng tron c6 tam nam trén truc day dan, ban kinh r. 4p dung
dinh 1y v€ luu s6 cua tir truong (dinh 1i Ampe):

§HA =1,
C i=1
Do tinh d6i xtng nén cac vecto cudng do tir trudng bing nhau tai moi diém trén C va luon

ti€p tuyén v6i C. Do dé:  H.2mr =),

i=1
a) Gia str dong dién phan bo déu trén thiét dién day dan , thi véi cic diém ndm trong day dan:

2
Iz'mﬁzzlr H Ir

H2mr = — = = .
R 27R

b) V6i cac diém ndm bén ngoai day dan:

H2mr =1 = H :L
27
2
+Véir, = lcm: H, =L2 ~20(A/m)
27(2.107)
Véir, =5cm: H, > . 16(A/m)
27.5.107

4-24. Mot dong dién I = 10A chay doc theo thanh ctia mot ong mong hinh tru ban kinh
R, = 5cm, sau d6 chay nguoc lai qua mot day dan dac, ban kinh R, = 1mm, dat trung
vGi truc cua 6ng. Tim:

a) Cam tng tir tai cdc diém céch truc ctia ong r; = 6cm va r, = 2cm;
b) Tir thong gay ra boi mot don vi chiéu dai ctia hé thong. Coi toan bo hé thong 1a dai vo

han va bo qua tlr truong bén trong kim loai.

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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Gidi:

Ly luan tuong tu bai 4-23, ta ¢6: B = 2”—”2%
Y/

Véir>R,: B=2“—0.(1—1)=0
Jr

-7
VGiR,>r>R;: =t 4710005y
27 27.2.10

Do tir trudng bén ngoai day dan va trong kim loai biang khong nén tixr thong do méi don vi
chiéu dai hé thong gay ra la:

R,
p=[Bds= j“OI pdr =46l 1 R
R, 27 R

2 |

_47.107.10.1, 50

In=—=7,8.10"°(Wb
¢ ST (Wb)

4-25. Cho mot 6ng day dién thang dai 30cm, gébm 1000 vong day. Tim cudng do tir trudng
bén trong 6ng day néu cuong do dong dién chay qua 6ng day bing 2A. Coi duong kinh
ctia 6ng day rat nho so véi chiéu dai ctia 6ng.

Gidai:
Ta c6 thé coi 6ng day 1a dai vo han, nén tlr trudng bén trong ong day 1a déu va dugc tinh
theo cong thiic:

b g = NI _ 10002
[ 03

~6,7.10°(A/m)

4-26. Day din clia 6ng day tiét dién thang c6 duong kinh bang 0,8mm, cic vong day duoc
quan sat nhau, coi 6ng day kha dai. Tim cuong do tur truong bén trong ong day néu
cudng do dong dién chay qua ong day bang 1A.

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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Giai:
Do céc vong day duoc quéan st nhau, nén chiéu dai ong day c6 thé tinh bing:
I=Nd
Cuong do tur truong bén trong ong day la:

_NI_NI_I_ 1

H ===
I Nd d 8.10

nl =1250(A/m)

4-27. Hoi ti so giita chiéu dai 1 va dudong kinh D clia mot ong day dién thing phai bing bao
nhiéu dé€ c6 thé tinh cudng do tir trudng tai tam cta ong day theo cong thitc clia ong day
dai vo han ma khong sai qua 1%.

Ta di tinh cam tng tir tai diém O trén truc cta 6ng day. Vong day cdch O mot doan x gay

ra tai O cam tng tu:

271'(R2 +x° )3/2
Cam ting tir do ndx vong day cach O mot doan x gy ra bang:

B — lLlll'lOISI/l — dx

27Z(R2 + xz)3
v6i n 1a s6 vong day trén mot don vi chiéu dai cta ong day. Tir d6, cam ting tir tong hop do ca
ong day gay ra tai O la:

d
d, 1

B=I M, ISn _ dx:{ M, ISnx }
_d2

5 27(R? +x?) 27R>R? + x>

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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d
d, 1

B= J~ M, ISn dx = { e, ISnx }
—d

5 27(R +x7 )" 2R*VR? + X

2

M ISn d, d,
B= : +
272R* | (R*+d?  R?+d?

Do S = 7R*;

L—cosﬁ' L—cos& ta cO:
VR +d; a VR +d; o

B= %,u,uonl(cos 6, +cosb,)
Tai tam ong day (d, = d, = 1/2):

2 2
D j do ?—2«1

1
B = ] ————— =~ guonl| 1- =
Hbtanl e = Ml ( N

+ V6i 6ng day dai vo han, cam tng tir bén trong 6ng day la:

B_ =yl
2
Sai 56 méc phai la: B ==L D
B 21
2 . . .. D’ l 1
bé 6B khong vuot qud 1% thi: —<1% &—2> ~71
21 D 0,02

Vay, chiéu dai ctia 6ng day can 16n hon dudng kinh it nhat 7,1 Ian.

4-28. Mot day din thang dai 70cm dugc dat trong mot tir trudng déu c6 cadm ing tir B =
0,1T. Day din hop véi dudng siic tir trudng mot géc o = 30°. Tim tir luc tdc dung lén day
dan khi cho dong dién I = 70A chay qua day dan.

Gidi.:
Theo cong thic cta luc tir:

F=IlAB = F=Bllsina=01.70.0,7.sin30° = 2,45(N)

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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4-29. Trong mot tir truong déu cam tng tir B = 0,1T va trong mat phang vuong géc véi cac
duong stc tir, nguoi ta dat mot day dan uén thanh nira vong tron. Day dan dai s = 63cm,
c6 dong dién I = 20A chay qua. Tim luc tac dung cua tir truong 1én day dan.

Gidi:

Chia day dan thanh cdc doan day c6 chiéu dai dl rat nhd. Ta c6:

dF =1.dl AB
Luc téng hop tidc dung lén day dan la:
F=[dF =[1(dl AB)=1{[d[)nB=1] A B

v6i [ 12 vécto ndi tir diém ddu dén diém cudi ctia day dan.

Luc téng hop khong phu thudc vao hinh dang ctia day dan ma chi phu thuoc vao dudng néi
diém dau va diém cu6i day, & day 1a duong kinh ctia nira dudng tron:

F =Bllsino = Blgsin a=0,1.20.2. 0,63
V4 /4

.sin90° = 0,8(N)

4-30. Mot ong day thang trén c6 dong dién I = 10mA, dugc dat trong mot tir trudng déu sao
cho truc cua 6ng day trung véi phuong cua duong stc tir truong. Cac vong day duoc
quén bang day dong c6 duong kinh d = 0,lmm. Bén kinh ctia méi vong day R = 10mm.
Hoi v6i gia tri nao cua cam tng tir B cua tir trudong ngoai, vong day sé bi kéo duit? Cho
biét ing suat clia day dong khi bi dit op = 2,3.108 N/m?.

Gidi:
Theo két qua bai 4-29, luc tic dung 1én nura vong day la:

Fe 2BlIs

=2BIR (v6i R 12 ban kinh vong day)

Luc nay phan b6 trén hai tiét dién thang clia day dan. Goi Fp va B 1an luot 1a luc kéo va cam
tng tir khi day dong bi diit. Ta c6:
F =2T (do hai phdn tiét dién thang ctia day din song song)
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2 ) o .
= ZBPIR = 2 O-PT = BP — GPM — 273-10 7[.(0,1.1()

2
) ~1,8.104(T
4IR 4.10.107°.10.107° )

4-31. Cho mot ong day dién thang dai, cit trén méi mét c6 n = 5000 vong day. Tai tam 6ng
day, nguoi ta dat mot cuon day nhd gom N = 200 vong. Céac vong day cua cudn nhod ¢
duong kinh d = 10mm. Cuon day duoc gan & ddu mot don can sao cho truc cta nd
vuong goc vai truc cuia 6ng day (hinh 4-16). Liic dau cudn day dugc can bang bdi mot
s6 qua ning (don can nim trung vdi truc clia 6ng day). Khi cho qua 6ng day va cuon
day cing mot dong dién I = 20mA thi can bang bi pha huy. Hoi phai dat thém qua niang
c6 trong lugng bing bao nhiéu dé can bing duoc thiét lap lai? Biét ring cdnh tay don

cua can c6 chiéu dai 1 = 300mm.

= 0 B
= A
Hinh 4-16

Giai:
Khi cho dong dién chay qua cudn day, cudon day tuong duong v6i mot nam cham c6 mo

men tur: p, = NIS = iﬂi\fld2

Khi d6, cuon day s€ chiu tac dung cua tur truong do ong day gay ra. Momen luc tic dung

lén cudn day:
M=p B= GledZ}(ﬂﬂonl) = irzﬂﬂoanzdz
Dé can bing duoc thiét 1ap lai, can dat thém qua ning cé trong luong P sao cho

M,=Pl=M =%7r,u,u0Nn12d2

_ mu,Nnl’d®>  7.1.47.107.200.5000.0,02°.0,01°

41 4300.10° =13.107(N)

= P
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4-32. Dat mot dia bang déng ban kinh R = 5cm trong mot tir trudng déu ¢6 cam dng tir
B = 0,2T sao cho mat phang ciia dia vuong géc véi dudng siic tir trudng. Cho mot dong
dién I = 5A chay doc theo ban kinh ab cua dia (hinh 4-17). Hoi:

a) Chiéu quay clia dia néu chiéu cla tir trudng di tir phia sau ra phia tru6c mit phing
hinh v§;

b) Momen luc tic dung lén dia.

b é@

Hinh 4-17

Gidi:

Phan dia ndm doc theo ban kinh ab c6 dong dién chay qua s& bi tir trudng tdc dung luc va
lam cho dia quay. 4p dung quy tac ban tay trai, ta tim dugc chiéu quay cua dia huéng theo
chiéu kim déng ho.

Xét momen luc tur tic dung 1én mot doan dl doc theo ab:

dM =dF.r = Bll.dl

2 2\
BIR* _0.2.5(5.107) 125,10~ (Nm)

=M :de :TBIl.dl =
0

4-33. Hai cudn day nho giong nhau dugc dat sao cho truc clia ching nadm trén cling mot
duong thiang. Khoang cich giita hai cuon day 1 = 200mm rat 16n so véi kich thuée dai
clia cdc cudn day. S6 vong trén mdi cudn day déu bang N = 200 vong, ban kinh cédc
vong day R = 10mm. Hoi luc tuong tac f gitra cac cuon day khi cho cing mét dong dién
[=0,1A chay qua ching.

Giai:
Cac cuon day c6 dong dién chay qua s€ tuong tac véi nhau nhu cdc nam cham. Thé nang

ctia cuon day 2 trong tlr truong ctia cuon 1 dugc tinh theo cong thic:
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trong do: p, = NIS = NIZR®

UISN  wIN.7R®  j,INR®

va B= ~ =
2R+ 2] 24 21’

212 p4
Do do: W, = _M
2l
Do tinh d6i xing, luc tuong tac giita hai cudn diy phai huéng doc theo truc cua chiing va
bang dao ham ctlia thé nang doc theo truc do:

_OW,  3zu,N*IPR* _ 37.47.107.200%.0,1%.0,01°

F
ol 21* 2.0,2¢

~1,5.10%(N)

4-34. Canh mot day din thing dai trén c6 dong dién cudng do I, = 30A chay, ngudi ta dat
mot khung day dan hinh vuong c6 dong dién cudong do I, = 2A. Khung c¢6 thé quay xung
quanh mot truc song song véi day dan va di qua céc diém gitta ctia hai canh doi dién clua
khung. Truc quay cach day dan mot doan b = 30mm. M6i canh khung c6 bé dai a =
20mm. Tim:

a) Luc f tac dung lén khung.
b) Cong cén thiét dé quay khung 180° xung quanh truc ctia no.

Gidi:

h |

[———————

|
i
|
I, L |
!
I
|

a) Ta dé dang nhan thay luc tr tdic dung lén hai canh vuong géc véi day 1a bang nhau va
ngugc chiéu. Do d6 tong hop luc theo phuong song song v6i day dén 1a khac nhau. Do su
chénh léch cuong do tu truong tai vi tri hai canh con lai, cac luc tdc dung lén cdc canh nay
ngugc chiéu nhau nhung c¢6 do 16n khac nhau. Téng hop luc ¢6 xu huéng kéo khung day lai
gan day dan va c6 do 16n bang:
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2

F=(B,-BLa=|_ b AL 3, ML a2t
2z(b—a/2) 2x(b+a/2) 27 b*—(a/2)

202

F= 2.10—7.30.2.m =6.10°(N)

b) Str dung két qua clia bai 4-20, ta c6 tir thong do day din thang glri qua khung day 1a:

¢0:ﬂolla'ln(b+a/2J
27 \b-al2

Khi quay khung 180°, do thay déi tir thong qua khung 1a:
Ap=¢, _(_¢0): 2¢,

Cong can thiét dé thang cong can cla luc tir 1a:

A=1,Ap=tolilxa m( 2b+ “j = 4.107302.0,02.1n230%20 33 107()
r  \2b-a 230-20

4-35. Hai day dan thang dai vo han dat song song cdch nhau mot khoang nao d6. Dong dién
chay qua cédc day dan bang nhau va cung chiéu. Tim cuong do dong dién chay qua moi
day, biét ring muon dich chuyén cdc day dan t6i khoang cach 16n gap doi lic ddu thi
phai t6n mot cong bing 5,5.10°J/m (Cong dich chuyén mot mét dai cta day dan).

Gidi:
Xét cong can cua luc tir khi ta dich chuyén hai day din dang & vi tri cich nhau mot doan r

di mot doan nho dr theo phuong vudng goc véi day:

2
dA=F.dr=Blldr= ’uo—”dr
27

Vay, cong can ton la:

21y 2 2
A=faa= [Hllg AT 20 4102
;2w 2r 1, 2

-5
N 'é:\/ 2155107y
o2 1 V4z107 2" 1
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4-36. Mot day din thang, dai 1 = 10cm c6 dong dién I = 2A chay qua, chuyén dong véi van
toc v = 20cm/s trong mot tir truong déu c6 cam tng tir B = 0,5T theo phuong vudng goc
v6i dudng stic tir trudng. Day dan chuyén dong theo chiéu khién cho luc dién tir sinh

cong can. Tinh cong can d6 sau thoi gian t = 10giay.

Gidi:
Do tlr trudng 12 déu, cudong do dong dién, van téc chuyén dong cuia day khong déi nén luc
tir tdc dung lén day khong déi. Cong can cua luc tir 1a:

A=-F.s=—-Bllvt=-0,5.2.0,1.0,2.10=-0,2(J)

4-37. Cuon day cua mot dién k& gom 400 vong cé dang khung chit nhat chiéu dai 3cm,
chiéu rong 2cm, dugc dat trong mot tir truong déu ¢6 cam tng tir B = 0,1T. Dong dién
chay trong khung c6 cudng do biang 107A. Hoi:

a) Thé& nang ctia khung day trong tir truong tai hai vi tri:
e Vi tri 1: Mat phang clia khung song song véi dudng siic tir trudng.
e Vi tri 2: Mat phang clia khung hop véi duong stic tir trudng mot géc 30°.

b) Cong cua luc dién tir khi khung day quay tur vi tri 1 sang vi tri 2 & cau hoi a.

Gidi:
Cong thuc thé nang cua khung day trong tir truong la:
W =—p .B=-NISBcos(p, ,B)=—-NlabB.cos ¢
Taivitri 1: ¢=7/2 =W, =0
Tai vi tri 2: ¢ =7/3 = W,, =—NIabB.(1/2)=-400.10".0,03.0,02.0,1.0,5=-1,2.107(J)
Cong cua luc tir bang do giam thé nang:

A=W,-W,=12.10"(J)
4-38. Mot vong day dan hinh tron ban kinh R = 2cm trén c¢6 dong dién I = 2A, duogc dit sao
cho mat phang clia vong day vuong géc v6i dudng siic clia mot tir trudng c¢é cdm dng tir
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B = 0,2T. Hoi cong phai ton dé quay vong day trd vé vi tri song song v6i dudng suc tir
truong.

Giai:
Chung ta can t6n mot cong A dé thing lai cong can cua tir trudng:
A=W, -W, =ISB(cos¢, —cosg,)
= LR B(cos @, —cos @, )

A= 2.7[.0,022.0,2(cos 0— cosgj ~5.107(7)

4-39. Mot electron duoc gia toc boi hiéu dién thé U = 1000V bay vao mot tir truong déu c6
cam tng tr B = 1,19.10°T. Hu6ng bay cia electron vuong géc véi cdc dudng siic tir
truong. Tim:

a) Ban kinh qu¥y dao cua electron.
b) Chu ky quay cta electron trén quy dao.

¢) Momen dong luong ctia electron doi véi tam quy dao.

Gidi:
Ta c6 dong nang cua electron thu dugc la:

WdzémvzzeU =>v= 2eU

m

Khi bay vao trong tlr trudng, electron chuyén dong theo quy dao tron véi luc tir 12 luc
huéng tam:

2 =31
Bre = my W £ my _ 2m12J ol 2.9,1.107°.1000 - 9'10_2(’%)
R Be \ eB 1,6.10"(1,19.10 )

Chu ky quay cua electron trén quy dao:

T

_27R _ 2mm . 279110700 3.10°(s)
v Be 119.10°.16.107"°

Momen dong lugng cta electron d6i véi tam quy dao:
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L=Ia):mR2 lszR: m2V2 _ 2mU
R Be B

=31
L= 2.9,1.107°.1000

g = b0 (kg.m?/s)

4-40. Mot electron sau khi dugc gia toc bang hiéu dién thé U = 300V thi chuyén dong song
song v6i mot day din thang dai va cdch day dan mot khoang a = 4mm. Tim luc tdc dung

1én electron néu cho dong dién I = 5A chay qua day dan.

Giai:
Cong thuc cua luc Loren tac dung 1én electron:

F = Bvesin o

véi v:1/26U; Bz‘u—(’I;Ot:(ﬁ,E):z
m 27r 2

07 5.1,6.10™" [2.1,6.107"°.300
' ' 9,1.107"

F:ﬂo_le 26_U:2_1

4-41. Mot electron bay vao mot tir trudng déu cam tng tir B = 10~T theo phuong vuong géc
v6i dudng sifc tir trudong véi van t6c v = 4.10'm/s. Tim gia toc tiép tuyén va gia toc phap

tuyén cua electron.

Gidi.:

Do luc Loren luon vuong géc véi phuong chuyén dong cua dién tich nén gia toc ti€p tuyén
ctia dién tich trong tir trudng ludn bing 0.

Gia t6c phap tuyén cua electron la:

_F _Bve _1074.10.16.10™"

"“m o m 9.1.10~" =7.10%m/s’)

a
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4-42. Mot hat o c6 dong nang W, = 500 eV bay theo hudng vuoéng géc v6i duong suc cua
mot tir trudng déu cé cam tng tir B=0,1T. Tim:
a) Luc tac dung Ién hat o;
b) Ban kinh quy dao cua hat;
¢) Chuky quay cta hat trén quy dao.
Chd thich: Hat a c6 dién tich bang +2e, khoi luong 4u.

~1,55.10°(m/s)

W, \/2.500.1,6.10—19

Ta c6: W, L —
2 4.1,66.10

m
Luc tdc dung 1én hat:
F =Bvg=01.155.10°2.1,6.10"" = 5.10"°(N)

Bén kinh quy dao cua hat:

my  6,64.1077.1,55.10° _
R= ™ oizai0® 2107
Chu ky quay cua hat trén quy dao:
-27
o2 27664107

Bg 0,1.3,2.107"

4-43. Mot electron chuyén dong trong mot tir trudng déu c6 cam tng tir B = 2.10°T. Quy
dao cua electron 1la mot duong dinh 6c¢ ¢é ban kinh R = 2cm va ¢é bude h = Scm. Xac

dinh van t6c cta electron.

Giai:

Ta chia vécto van toc v thanh hai thanh phan: v, huéng doc theo phuong tir truong va vécto
v, huéng vuong géc véi phuong tir trudong.

Ban kinh duong dinh 6¢ chi phu thudc vao thanh phan v,:

mv, BeR 2.107.1,6.107".0,02
R= =V, = = —
Be m 9.1.10

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén
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Bué6c xodn phu thudc vao gia tri cia v;:

27y, Beh _ 2.107.1,6.107°.0,05
h=wT = Sy ==

Be “omm 2791107 =28.10%(m/s)

Van toc cua electron trén quy dao:

=t +v2 =y(7.10°] +(2.8.10°] =7.6.10°(m/s)

4-44. Mot electron dugc gia toc bang mot hiéu dién thé U = 6000V bay vao mot tir trudng
déu c6 cam tng tir B = 1,3.10°T. Huéng bay clia electron hop vé6i dudng siic tir mot goc
a = 30% quy dao cta electron khi d6 12 mot duong dinh 6c¢. Tim:

a) Ban kinh clia mot vong xoan oc.

b) Budc cua duong dinh oc.

Gidi:

Van toc cua eloctron sau khi duoc gia toc:

-19
b [2eU _ 2.1,6.10 _.361000 ~ 4,610 (m/s)
m 9,1.10

Ban kinh ctia duong dinh oc:

mv, mvsing
Be Be

R=

9.1.10.4.6.10".sin 30"
=2 ’ = 10_2 = 1
13.10216.10 " (m)=1{em)

Buéc xodn cta dudng dinh 6c:

_2mmv, 2mmvcosa _ 272.9,1.107'.4,6.10".cos 30°

h 22 T
Be Be 1,3.107°.1,6.10

=~ 0,11(m)=11(cm)

4-45. Qua tiét dién S = ab cia mot ban bang dong bé diy a = 0,5 mm bé cao b = 1Imm, c6
mot dong dién I = 20A chay. Khi dat ban trong mot tir truong cé dudng stic vuong goc
vGi canh bén b va chiéu dong dién thi trén ban xuét hién mot hiéu dién th€ ngang U =
3,1.10°V. Cho biét cAm ting tit B = 1T. X4c dinh:
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a) Mat do electron dan trong ban dong.

b) Van toc trung binh cua electron trong cac di€u kién trén.

Gidi.:

Khi céac electron chay trong day dan dat trong tir truong, do tic dung cua luc tir ching bi
kéo vé cac mat bén clia day dan va tao nén mot hiéu dién thé€. Hiéu dién thé nay c6 chiéu can
cac electron dan ti€p tuc chuyén vé mat bén. Khi hiéu dién thé dat gid tri 6n dinh, cdc

electron khong ti€p tuc chuyén vé nita, Iuc tir va luc dién can bing 1an nhau.

-6
Fo=eb=Yop —ep —y=U 310
b bB 10™.1

=31.10"(m/s)

Mat do electron dén n 1a s6 dién tich c6 trong mot don vi thé tich:

~(q/e) 1t 1 1B
A\ eab.vt e.abv elUa
20.1

n= ~8,1.10%(m™

1,6.107°.31.10°5.10™ ( )

4-46. Mot electron c6 nang lugng W = 10°eV bay vao mot dién trudng déu cé cudong do
dién truong E = 800V/cm theo huéng vuodng goc véi duong stic dién truong. Hoi phai
dat mot tir trudng ¢6 phuong chiéu va cam tng tir nhu thé ndo dé chuyén dong cua
electron khong bi 1éch phuong.

<l

D D

Muon electron khong bi 1éch phuong, ta can dat mot tir truong sao cho luc Loren tic dung
lén electron triét tiéu luc dién trudng. Trudc hét, dé luc Loren va luc Culong cuing phuong
nguogc chiéu, phuong chiéu cuia cam ting tir phai dat nhu hinh vé.

Do 16n cua luc Loren va luc Culong bing nhau:
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F.=eE=Bve=F,

9,1.10~" -
B= 8.104.\/2 0 a1 =210 *(T)

4-47. Mot electron bay vao mot trudng dién tir voi van toc v = 10°m/s. Dudng stic dién
truong va dudng stc tir truong cé6 cung phuong chiéu. Cudong do dién truong E =
10V/cm, cudng do tr truong H = 8.10°A/m. Tim gia t6c tiép tuyén, gia téc phap tuyén
va gia toc toan phan cta electron trong hai truong hop:

a) Electron chuyén dong theo phuong chiéu ciia cac dudng siic.

b) Electron chuyén dong vuong géc véi cdc dudng stic.

Gidi:
a) Khi electron chuyén dong doc theo phuong chiéu ctia cdc dudng siic, luc Loren tdc dung
1én n6 bang 0. Dién tich chi ¢6 thanh phan gia toc ti€p tuyén do luc dién gay ra:

_eE _1,6.107°.1000

a ~1,76.10"(m/ s*
" m 91.107" ( )

b) Khi electron chuyén dong theo phuong vudng goc véi cac dudng siic, ca luc dién va luc
tr déu hudng theo phuong vuong goéc v6i phuong chuyén dong (va vudng gbc véi nhau) nén

electron chi c6 thanh phén gia toc phap tuyén:

a, =0;
2 2 \/(eEjz (CVBJZ
a=a, =4ag + a, = — |t
m m
-19
) :%JIOOW +(10°47.107.8.10°] =2,5.10"(m/s?)

4-48. Mot electron bay vao khoang giita 2 ban clia mot tu dién phang c6é cdc ban nim
ngang. Hudng bay song song véi cdc ban, van toc bay v, = 10'm/s. Chiéu dai cua tu dién
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1 = 5cm, cuong do dién truong gitta hai ban tu dién E = 100V/cm. Khi ra khoi tu dién,
electron bay vao mot tur truong cé dudng stc vudng goc véi duong stic dién truong. Cho
biét cAm ting tir B =10T. Tim:

a) Ban kinh quy dao dinh 6c¢ cua electron trong tir truong;

b) Budc cua duong dinh oc¢.

Gidi:

Quy¥ dao cua electron trong tur truong phu thudc vao phuong cua cac duong suc tur. & day, ta
cho réng tir truong c6 phuong doc theo phuong van tdc v, ban diu cua electron.

Khi bay qua tlr truong, electron duoc gia toc theo phuong dién truong va nhan dugc van téc
v, theo phuong dé dugc xac dinh nhu sau:

,_€E 1 _1610710° 5.10°

) ) ~88.10%(m/s
m v, 91.10°" 10’ (m/s)

v, =a

Bén kinh qu¥ dao cua electron:

mv, 91.107.8,.8.10°
R=—2L=2 ’ =~5.1073(m)=5
Be 1021610 (m)= 5(mm)

Budc xodn ctia dudng dinh Oc:

31407
_ 27mmy, _ 27.9,1.107.10 ~3,6.10"2(m) = 3,6(cm)

h
Be 1072.1,6.10™"
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CHUONG 5: HIEN TUQONG CAM UNG PIEN TU

5-1. Mot khung hinh vuong lam béng day dong ti€t dién S, = lmm?* duoc dat trong mot tir

trudng ¢4 cam ting tir bién déi theo dinh luat B = Bysin o, trong d6 B, = 0,01T, w= 2?7[,

T = 0,02 giay. Dién tich clia khung S = 25 cm’. Mat phang clia khung vuong géc véi
duong stc tir truong. Tim su phu thudc vao thoi gian va gia tri cuc dai cua cac dai lugng
sau:

a) Tu thong g qua khung.
b) Suat dién dong cam tng xudt hién trong khung.

¢) Cuong do dong dién chay trong khung.

Gidi:

Ta co: wzzl: 27

=1007(rad/ s)
T 0,02

a) Tur thong gui qua khung:

¢ =B,S=0012510"=25.10"(Wp)

¢ = BS = B,Ssinax = 2,5.107 sin 1007 (Wh )
b) Suat dién dong cam tng xuit hién trén khung:

E =¢'=wB,Scos at

E_ =wB,S=1007.2,5.10" =7,.85.107(V)
= E=7,85.10" cos100/(V)
¢) Khung hinh vuong c6 dién tich S = 25 cm?, nén canh cia n6 dai a = 5cm, chu vi ctia khung
1 =20 cm.
bién tré ciia khung 1a:
R= pSL =1,72.10"° 10’

0

2 .
—=3,44.107(Q)

Cuong do dong dién chay trong khung:
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maXx

-3
- E_. _ 7,85.10_3 ~23(A)
R 3,44.10

I ZE =1__ cosat=23cos1007t(A)

5-2. Mot 6ng day din thang gobm N = 500 vong duoc dat trong mot tir trudng c6 dudng stic tir
song song Vvdi truc ciia 6ng day. Puong kinh ctia 6ng day d = 10cm. Tim suét dién dong
cam tng trung binh xuat hién trong ong day néu trong thoi gian At = 0,1 gidy ngudi ta
cho cam ting tir thay déi tir O dén 2T.

Gidi:
Suét dién dong trung binh xuat hién trong 6ng day la:

_ 2 _ 2
E_A¢_ABNS _ (B, —B,Nal® _(2-0)500.7.0,1° _ 78.5(V)
At At 4At 4.0,1

5-3. Tai tam cta mot khung day tron phiang gom N, = 50 vong, mdi vong c6 ban kinh
R = 20cm, nguoi ta dat mot khung day nhé gom N, = 100 vong, dién tich mdi vong S =
lcm? Khung day nho nay quay xung quanh mot dudng kinh ctia khung day 16n hon véi
van toc khong d6i ® = 300vong/s. Tim gid tri cuc dai cla suét dién dong xudt hién trong
khung néu dong dién chay trong khung 16n ¢6 cuong do I = 10A. (Gia thiét ldc dau cac
mat phang clia cdc khung triing nhau).

Gidi:

Tir thong do khung day tron gtri qua khung day nho la:

¢=N,BS.coso
6i B="VHL . o (5, B)=ar
2R
N, N, IS
= ¢:¢Cosa
- E — _¢v: NINZﬂolsw Sin ax
2R
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_ N,N,uIS®  50.100.47.107.10.10.300.27
ma 2R 2.0,2

~50.100.47.107.10.10.300.27
e 2.0,2

~3.107%(V)

= E

~3.1072(V)

5-4. Trong cling mot mat phang vé6i dong dién thang dai vo han, cudng do I = 20A ngudi ta
dat hai thanh truot (kim loai) song song véi dong dién va cach dong dién mot khoang
Xo = lem. Hai thanh truot cdch nhau 1 = 0,5m. Trén hai thanh truot ngudi ta 16ng vao
mot doan day dan dai I (hinh 5-2). Tim hiéu dién th€ xuét hién giira hai dau day dan néu

day dan truot tinh tién trén cdc thanh véi van toc khong déi v = 3m/s.

I

Hinh 5-2

Gidi:

Khi doan day chuyén dong trong tir truong ctia day dan thiang, né cit qua cic dudng stc ti.
Trén doan day sé xuit hién suit dién dong cam ung E. Vi day khong kin nén suét dién dong
nay bang hiéu dién thé giira hai diu day. Sau thoi gian t, day di duoc mot doan 1 = vt, va quét
qua dién tich S c6 tir thong 1a (tinh tuong tu nhu bai 4-20):

b= Mo vt ln(xo + lj
2 Xy

= U=|g=-¢=2"m

("0_”] = 2.10‘7.20.3.111% ~4,7.107(V)
JT

Xo

5-5. Mot may bay bay véi van toc v = 1500 km/h. Khoang céach gitta hai ddu canh maybay
1 = 12m. Tim suat dién dong cam (ng xuat hién giita hai ddu cdnh mdy bay biét rang &

do cao ctia may bay B=0,5.10"T.
Gidi:

Coi canh mdy bay nhu mot doan day dan chuyén dong trong tir trudng vudng goc:
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5
E=Blv= 0,5.10-4.12.15'10

=0,25(V)

5-6. Mot thanh kim loai dai 1 = Im quay véi van t6c khong doi @ = 20rad/s trong mot tir
truong déu c6 cam ting tir B = 5.10”T. Truc quay di qua mot diu cta thanh, song song
vGi duong stc tir truong. Tim hiéu dién thé xuét hién giita hai dau cua thanh.

Giai:
Trong khoang thoi gian dt, thanh quét dugc dién tich la:  dS = %a).dt.l g

Tu thong quét bai thanh la:

d¢=B.dS = %Ba)lz.dt

Do d6, hiéu dién thé xuat hién giita hai dau thanh la:

U =|E|=]-¢|= %Ba)lz =0,5.5.10".20.1* =0,5(V)

5-7. Mot thanh kim loai dai 1 = 1,2 m quay trong mot tlr trudng déu c6 cam ting tr B = 10°T
v6i van toc khong d6i n = 120vong/phiit. Truc quay vudng géc véi thanh, song song véi
duong stc tir truong va cach mot dau cua thanh mot doan 1, = 25cm. Tim hiéu dién thé
xudt hién giira hai dau cua thanh.

Giai:
Goi hai dau thanh va giao diém gitta truc quay va thanh lan luot 1a A, B va O. Tuong tu bai
5-6, ta co:

1 1
E EBa)(z —1); [Ugs|= EBafzf

Do cdc hiéu dién thé U, va Uyg cling chiéu nén:

U=|Ugu|~|Uss| :%Bw[(l—ll)z —13]:%13.@(12 ~211,)
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B = (w/2)IB(1-21,)
B=27.1,2.107(1,2-2.0,25)=5,3.107(V)
5-8. Mot dia biang dong ban kinh r = 5cm duge dit vuong goc véi dudng sic ciia mot tir
truong déu c6 cam tng tir B = 0,2T. Dia quay vdi van t6c géc ® = 3vong/s. Cic di€ém a

va b 1a nhitng chd ti€p xic truot dé dong dién c6 thé di qua dia theo ban kinh ab (Hinh
5-3).

a) Tim suat dién dong xuat hién trong mach.

b) Xac dinh chiéu cua dong dién néu dudng stc tir truong di tir phia trude ra phia sau hinh

v€ va dia quay nguogc chiéu kim dong ho.

b

®

B R
Hinh 5-3
Gidi:
Tuong tu nhu bai 5-6 va 5-7, ta ciling c6 biéu thiic cho suat dién dong trong mach:

E= %Ba)rz =0,5.0,2.67.0,05° = 4,7.107(V)

Str dung quy tac ban tay phai, ta tim dugc chiéu dong dién cam (ing trong mach di theo chiéu

tur b dén a.

5-9. Mot dia kim loai ban kinh R = 25c¢m quay quanh truc ctia né véi van téc géc @ = 1000
vong/phiit. Tim hiéu dién thé xuat hién giita tam dia va mot diém trén mép dia trong hai
truong hop:

a) Khi khong c6 tir truong;

b) Khi dit dia trong tir trudng cé cam tng tir B = 10T va dudng stc tir vudng géc vdi dia.
Giai:
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a) Khi khong c6 tu truong, cac electron bi vang ra mép dia do luc quan tinh li tam. Do do,
gifta tam vA mép dia xuat hién mot hiéu dién thé. Luc hiéu dién thé 6n dinh, luc dién chinh
béng luc hudng tAm clia céc electron.

2

eE =m&'r =E = ne.
e
R 2 2 2
mao ma 'R
= U:IEdr:I rdr=—
e 2e

0

2
9.1. 10—31.( 20007z j 0,25
~ 60

U= ~2.107°(V
2.1,6.107" V)

b) Khi dat dia vao tlr truong, gitta tam va mép dia xuat hién suat dién dong cam vng:

E, = %Bwﬂ =05.10 2060(;)” 0,25% ~33.10%(V)

Do gi4 tri cua suat dién dong cam Gng 16n hon rat nhi€u so véi hiéu dién thé€ gay ra do luc

quan tinh li tAm, nén ta c6 thé bd qua anh hudng cla luc li tam trong trudng hop nay:

U =33.107%(V)

5-10. Mot cuon day dan gobm N = 100 vong quay trong tir truong déu vGi van toc géc khong
déi n = Svong/s. Cam ting tir B = 0,1T. Tiét dién ngang clia 6ng day S = 100cm?. Truc
quay vudng goc véi truc cua dng day va vuong goc véi duong suc tur truong. Tim suat
dién dong xuit hién trong cudn day va gia tri cuc dai cua no.

e NBS.cos(ﬁ,é): NBS.cos(2mt + @)
vGi @ 1a gdc gitta phdp tuyén clia 6ng day va vécto cam tng tir B Itic ban dau.
=  E=-¢'= NBSwsin(2mt + ¢)
—  E,_ =NBS®=2mNBS =27.5.100.0,1.100.10™ =~ 3,14(V)

= E,. =27.5.100.0,1.100.10™ = 3,14(V)
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5-11. Trinh bay nguyén tic hoat dong ciia mot mdy do Iuu lugng clia cdc chat 1ong dan dién
trong 6ng dan (dua trén hién tuong cam ung dién tir). 6ng dan chat 16ng dugc dat trong
tir truong (hinh 5-4). Trén cac dién cuc AB s€ xuit hién mot suit dién dong cam vng.
Tim van t6c chay clia chat 16ng trong 6ng din néu cdm tng tir B = 10T, khodng cich
gitta cac dién cuc d = 50mm (tic duong kinh trong cua 6ng) va suét dién dong cam wing
xudt hién gitta ching E. = 0,25mV.

Gidi:

Phan chat long & giita hai dién cuc khi chuyén dong giong nhu mot doan day dan chuyén
dong véi van toc v ding bang van toc cta chat 16ng. Vi vay, gifta cdc dién cuc xudt hién mot
suit dién dong cam ung. Mat khac, véi cac gia tri ctia cuong do tir truong va kich thude ong
c6 dinh, suat dién dong cdm tng nay ti 1é thuan véi van toc chdy ciia dong chét 1ong. Nén dé
do van t6¢ dong chdy, nguoi ta chi cdn dung mot von k& nhay dé do suat dién dong cam tng
gifta hai dién cuc roi quy doi tuong dng ra van toc chay. Ta co:

E. =Bl
E. 0,25.107

e 02900 50,
= VT B T 10750107 (m/s)

5-12. Dé do cam tng tir giita hai cuc clia mot nam cham dién nguoi ta dat vao dé mot cudn
day N = 50 vong, dién tich tiét dién ngangclia mdi vong S = 2cm?. Truc clia cudn day
song song vGi cac duong stc tu truong. Cudn day dugc noi kin véi mot dién k€ xung
kich (dung dé do dién lugng phong qua khung day cua dién ké). Dién trd ciia dién k€ R
= 2.10°Q. Dién tr& clia cuon day N rat nho so véi dién trd cla dién k&. Tim cadm ng tir
gilta hai cuc cia nam cham biét rdng khi rit nhanh cudn day N ra khoéi nam cham thi
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khung day cua léch di mot goc a tng véi 50 vach trén thude chia cua dién k&, Cho biét
mdi vach chi tng véi dién luong phéng qua khung day dién ké biang 2.10°C.

Gidi.:
Xét trong nhitng khoang thoi gian dt dii ngan, tir thong qua cudn day thay déi mot luong
nho do, khi dé, trong khung xuat hién suat dién dong cam tng:

a9
dt

Trong thoi gian do, dién lugng phong qua khung 1a:
dg=1.dt =£dt :d—¢ :N—SdB
R R R
Vay, dién lugng téng cong chay qua khung day khi rit n6 ra khoi tir trudng 1a:

NS
=22 AB
=R

Coi sau khi riit khungday ra, tir thong qua khung day bang 0, ta c6:

g 4R _502.10°2.10°

=0.2T
NS 50.2.107*

5-13. Giita hai cuc cua mot nam cham dién nguoi ta dat mot cuén day nho; truc ctia cudn
day va duong noi cac cuc nam cham trung nhau. Dién tich tiét dién ngang cua cudn day
S = 3mm?, s6 vong N = 60. Cudn day dugc néi kin véi mot dién k& xung kich. Dién tr&
clia cudn day, dién k& va cdc day n6i R = 40Q. Khi quay cuon day 180°, dién luong tong
cong chay qua cudn day 1a q = 4,5.10°C. X4c dinh cudng do tir trudng gifta cic cuc nam
cham .

Giai:
Ly luan tuong tu bai 5-12, ta c6:

AB:ﬂ :Z,uOH:ﬂ
NS NS
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o AR _ 4,5.10°.40
2u,NS  2.4.7.107.60.3.10°°

~4.10°(A/m)

5-14. Cho mot mach dién nhu hinh 5-5. Trong d6 6ng day c6 do tu cam L = 6H, dién tr&
R =200Q mic song song vé6i dién trd R, = 1000Q2. Hiéu dién th¢ U = 120V; K 1a céi
ngat dién. Hiéu dién thé giita cdc diém A va B sau khi md khod K mot thoi gian T =
0,001 giay.

O UC

R,L

R+R
= —LE—I(R+R1) a__ Ldt
dt L

R+R;
- lnI:1nIO—R—£R1t Sl=Ie b
Tait=0: 1=1=2
R
R _R+R;,
= Uy=IR="'Ue ©
_200+10000’00
UABz%lzae o < 490(V)

5-15. Cuon day c6 do tu cam L = 2.10°H va dién tr6 R = 1Q dugc mic vao mot ngudn dién
c6 suat dién dong khong doi E = 3V (hinh 5-6). Sau khi dong dién trong ong day da 6n
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dinh, nguoi ta dao rat nhanh khoa K tir vi tri 1 sang vi tri 2. Tim nhiét luong toa ra trén

dién tré R, = 2Q. Bo qua dién trd trong clia nguon dién va dién trd cua cac day noi.

1le

Gidi:

Ta c6: Nhiét lugng toa ra trén cac dién trd ti 1€ thuan véi gia tri dién trd, suy ra:

Po _PR_R % R _ CQy _ R
P, I'R R Q. R O +0r R+R

Nhiét lugng tong cong toa ra trén cdc dién trd chinh bang nang luong tir trudng clia cudn day:

1. ., LU?
= + =—Llj =——
Q=0 + Qs 2" 2R?

2 —6 72
__R 'LUZ __ 2 '2.10 2.3 ~6.10°(J)
R+R, 2R" 1+2 21

Vay: Oy

5-16. Tim do tu cdm clia mot ong day thang géom N = 400vong, dai 1 = 20cm, dién tich tiét
dién ngang S = 9cm? trong hai trudng hop.
a) ong day khong c6 16i sat.

b) 6ng day c6 15i sat. Biét do tir thidm cta 16i sat trong diéu kién cho 1a p = 400.

Gidi:
boi v6i ong day, ta co:

¢ = BNS =y, %ms

N3S
= L:?:ﬂﬂo /
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a) 6ng day khong ¢ 15i st:

07 400%.9.107

L,=4r.1 ~9.10*(H)

b) 6ng day co 16i sit:

L=ulL,=400.9.10" =0,36(H )

5-17. Mot ong day c6 duong kinh D = 4cm, do tu cam L = 0,001H, dugc quén boi loai day
dan ¢6 duong kinh d = 0,6mm. Cac vong dugc quan sat nhau, va chi quan mot 16p. Tinh

sO vong cua 6ng day.

Gidi:
Tir cong thiic cua hé so6 tu cam:

N3S

L= u, = HnNS

PRI A A R oA 1 1
v6i sO vong day trén mot don vi chiéu dai n = i

L Ld  0,001.0,6.107

p— N = = =
S d*  7%.107.0,04°
U TT

~ 380 (vong)

" g

5-18. Trén mot 16i tron duong kinh d = 12cm nguoi ta quan mot 16p day dan gom N = 100
vong. Cic vong day dugc chia déu trén chiéu dai 1 = 6cm. Xéac dinh do tu cam cta 6ng
day biét rang do tu cam cta 6ng day mot 16p duge tinh theo cong thic L = oL .., trong
dé L., 12 do tu cAm cha ong day thang dai vo han, a 12 mot hé so6 ti 1é duoc xdc dinh gin
ding bai cong thiic:

1
o=——
14+0,45d /1

Gidi:

St dung cong thic da cho:
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oL muN'S_ muuN°d?
| +0,45c11 1 4(1+0,45d)

L= 7.1.472.107.100%.0,12°

~1,3.107°(H)
4(0,06 +0,45.0,12)

5-19. Mot khung day hinh chit nhat 1am bang day dan c6é ban kinh r = Imm. Chiéu dai
a = 10m cua khung rat 16n so véi chiéu rong b = 10cm ctia né (do tir cdc truc canh
khung). Tim do tu cam L ctia khung day. Do tr thdm clia moi trudng gia thiét bing 1.
Bo6 qua tir truong bén trong day dan.

Gidi.:

Tur thong téng cong glri qua khung bang téng tir thong do bon canh ctia khung gtii qua dién
tich gi6i han boi khung. Do chiéu rong cua khung nho hon rit nhi€u so véi chiéu dai nén ta
c6 thé bd qua phan tir thong do hai canh nho gay ra va cé thé coi hai canh con lai tao ra tir
truong giong nhu day din thang dai vo han.

Xét mot dai hinh chit nhat chiéu dai a, chiéu rong dx rat nho nam céch day 1 mot doan x.
Do cdc vécto cam ting tir do hai day gy ra trong dai nay 1a cing chiéu nén, ta thu duoc:

pd ol
do=(B + B,)dS = + Jd.
¢=(5,+5,) (Zﬂx Zﬁ(b—x)ja *

b—r
S R e et

2 \x b—x T r

St dung dinh nghia ctia hé s6 tu cam:

J— _7 —_
L:g:ﬂuoaln(b rj:1.47£.10 10, 100 1z1’84'10_5(H)
1 T r T 1

5-20. Hai ong day c6 do hé cam M = 0,005H. 6ng day thi nhdt ¢6 dong dién cuong do
I = I;sinwt, trong d6 I, = 10A, o = 2/T, v6i T = 0,02 giay. Tim suat dién dong h6 cam
xudt hién trong 6ng day thit hai va tri so cuc dai cta no.

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Gidi:

Suat dién dong ho cam xuat hién trong 6ng day thit hai la:

E, _d9_Mdl_ MI,w.cos ax
dt dt
trong do: = _2% _ 1007z(rad / s)
T 0,02

E, =MI,w=0,005.10.100.7 ~15,7(V)

= E,=15,7cos100m(V)

5-21. Hai ong day c6 do tu cam lan luot bing L, = 3.10°H va L, = 5.10°H dugc mic n6i
ti€p v6i nhau sao cho tir truong do ching gay ra cung chiéu. Khi d6, do cam tng cua ca
hé bing L = 11.10°. Tim do cam ting cha ca hé néu néi lai cdc ong day sao cho tir
truong do chdng gay ra c6 chiéu d6i nhau (song van git vi tri nhu trudc).

Gidi:
Khi hai 6ng day dugc néi sao cho tir trudong do ching gay ra cung chiéu, tir thong cua
chiing giti qua 1an nhau c6 tac dung tang tir thong qua khung:
P=0+0+0,+9,
=  LI=LI+L]I+MI+MI
= L=L+L,+2M
Tuong tu khi ndi cdc 6ng day sao cho tlr trudng cuia chiing gay ra nguoc chiéu nhau, ta c6:
L'=L,+L,-2M
=2(L,+L,)-L

L=2(3.10"+5.107)-11.10" =5.10°(H)
5-22. Mot day dan dai c6 duong kinh d = 2mm dugc uén thanh hai nhdnh bang nhau (hinh
5-7) sao cho khoang cach giita cac truc cta ching la a = 3cm. Bo qua tir trudng bén

trong day dan. Cuong do dong dién trén day I = 3A. Tinh do tu cam va nang luong Gng
v6i mbi don vi dai cua hé.
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7N

*Q-

Hinh 5-7

Gidi.:
Bang cach tinh twong tu nhu da st dung trong bai 5-19, chiing ta tinh dugc, do tu cam ting

vGi moi don vi chiéu dai hé:

J— _7 J—
L:,u,uolln(a dj:1.47z.10 1,30 2z1.1o-6(H)
V4 d V4 2

Nang lugng ting v6i moi don vi chiéu dai hé:

W= %L.Iz =0,5.10°.3* = 4,7.107°(J)

5-23. Mot 6ng day thang dai 1 = 50cm, dién tich tiét dién ngang S = 2cm?, do tu cidm
L =2.10"H. Tim cudng do dong dién chay trong 6ng day dé€ mat do nang lugng tir
trudong ctia né bang ® = 107J/m’.

Gidi:
Mat do nang luong tir trudng 1a nang lugng trén mot don vi thé tich duge xdc dinh theo
cong thiic:

w=

w _(1/2)Lr
1% Sl

-4 -3
I ZSlw:\/Z.Z.lO .05.10 _1(a)
VL 2.10
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5-24. Trén thanh ctia mot truc bang bia cing dai 1 = 50 cm, dudng kinh D = 3cm, ngudi ta
quén hai 16p day dong cé duong kinh d = Imm. N6i cudn day thu duoc véi mot ngudn
dién c6 suit dién dong € = 1,4V (hinh 5-8). Hoi:

a) Sau thoi gian t bing bao nhiéu khi ddo khoa tir vi tri 1 sang vi tri 2, dong dién trong
cuon day giam di 1000 lan.

b) Nhiét luong Jun toa ra trong 6ng day (sau khi dao khoa).

¢) Nang lugng tir truong ctia 6ng day dan trudc khi dao khoa. Cho dién trd suat ctia dong
Pcu = 1,7.10%Qm.

+ —
[\ 1
|I
2
R[&Jm\—
L
Hinh 5-8
Giai
Ta co:

NS , D’ 2}, D>
L= ppty == = Htn 1‘”7 =ty ~ | 1r——

d 4
1D’
L= My~
2
L= 7z.47z.10‘7.M ~1,78.107(H)
0,001
1 P 4pD 21
R=pt= Nab=-+2-=
Ps d’ d> d
7[7
4
R = 8,((1)?1

-8
_ 8.1,7.10 .0203.0,5 ~2(Q)
0,001
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Tinh tuong tu nhu bai 5-14, ta chitng minh duogc:

R

I=Ie &
-3
o e L LB L 60107(s)
R 1, 21000

Nhiét luong toa ra trén day dan la:

oo 2R
_2R, 1
Q:.[IZRdtz.([IOzR.e L dt:ELI(f:W

2
= Q=W-= 0,5.1,78.10‘3.(1’24j ~4,4.107(J)

Khoa Vat Li, trudng PH Khoa Hoc, DH Thai Nguyén

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CHUONG 6: CAC TINH CHAT CUA CAC CHAT (TU MOI)

6-1. Mot 151 sit dugc dat trong mot tir trudong c6 cuong do H = 800A/m. Tim do tir thAm cua
13i sét trong diéu kién d6. (dung do6 thi 6-1).

21BT

1,5

|
0,5
H. 10°A/m]

0 1 2 3 4 5 6 7 8
Hinh 6-1

Gidi.:
Tir d6 thi ta nhan thay cuong do tir truong H = 800 A/m s€ tng véi gid tri clia cam dng tir 1a
B=14T.

B 1.4

= = =1400
UH  47.107.800

= U

6-2. Mot 6ng day thang c6 18i sat godm N = 500 vong, dién tich tiét dién ngang S = 20cm?, hé
s0 tu cam L = 0,28H. Dong dién chay qua 6ng day [ = SA. Tim:
a) Do tir thdm cia 151 sit.

b) Mat do nang lugng tir trudng bén trong ong day.

Gidi:
Tu thong qua 6ng day dugc xac dinh nhu sau:
¢=BNS =LI

poll_ 0285 _ 0

NS 500.0,002

Str dung do6 thi 6-1, ta xac dinh dugc cudng do tr truong tuong ung H = 800 A/m.
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B 1,4

== = =1400
u,H  47.1077.800

yli

Mat do nang lugng bén trong ong day la:

e % BH =0,5.1,4.800 = 560(J /m")

6-3. Mot 6ng day hinh xuyén c¢6 16i sat, dai 1 = 50cm, gdm N =1000 vong. Dong dién qua
ong day I = 1A. Hoi néu trong 6ng day khong ¢6 16i st vd mudn cam tng tir trong 6ng

day hinh xuyén van nhu cii thi cudng do dong dién phai bang bao nhiéu.

Gidi:

N 1000

Cuong do tir trudng trong 18i sat: H =nl = 71 .1=2000(A/m)

Str dung d6 thi 6-1, ta xdc dinh dugc cam ting tir trong 16i sat twong ing 1a B=1,6 T.
Dé thu dugc cam tng tir nhu cfi ma khong c6 16i sit, ta phai ting cudong do dong dién:

! 4N 47.107.1000

640(A)

6-4. Mot ong day thiang dai 1 = 50cm, dién tich tiét dién ngang S = 10cm?, gdm N= 200 vong
c6 dong dién I = 5A chay qua. Trong 6ng day c6 16i sat nhung chua biét moi quan hé B
va H (tic chua biét B = f(H)). Tim:

a) Do tir thdm cia 15i sat
b) Hé so tu cam cta ong day.

Biét rang tlr thong giri qua tiét dién ngang ctia 6ng day ¢ =1,6.10°Wb.

Gidi:
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BT
15 —
13 |
1
11
0,9# ——t—
o / ~~1_ H.100 A/m

4 8 12 16 20
Hinh 6-2

Tir cac biéu thuc:

¢0:BS:>B:%; H:n1=¥

3
Ta 6 uo B el _ 1610705 o,
UH  1,NSI ~ 47.107.200.10.10°5

Hé so tu cam cua 6ng day:

N¢, 200.1,6.107

; =6,4.107(H)

6-5. Mot 6ng day hinh xuyén mong c6 16i sat, gdbm N = 500 vong. Bédn kinh trung binh cta
xuyén r = §cm. Tim:
a) Cuong do tir truong va cam ung tir B bén trong xuyén;
b) Do tir thim p cua 16i sat;
¢) Tirdo J cta 16i sat.
khi dong dién chay trong 6ng day 14n luot bang:
1=0,5A; 1A; 2A.

Pudng cong tir hod cua 16i sat cho bdi hinh 6-2 (dudng 1).

Gidi:
N

a) Su dung biéu thic: H
27
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tacé: H,=500(A/m), H, =~1000(A/m), H, =~ 2000(A/m)
Duing do6 thi 6-2, ta tim dugc cac gid tri cam Gng tlr tuong ung:

B, =107(T), B, =1,16(T), B, =1,45(T)

b) Sir dung bidu thifc: p=—2
HoH
taco: g, =1700; i, =1000; 1, =580
¢) St dung biéu thic: J=(u-1)H

tacod: J,=0,85.10°(A/m), J,=1.10°(A/m), J, =1,16.10°(A/m)

6-6. Hai vong bing sit mong, giong nhau cuing ¢ ban kinh r = 10cm. Mot trong hai vong ¢6
mot khe hd khong khi day 1 = Imm. Cudn day cua vong kia c¢6 dong dién I, = 1,25A
chay qua. Hoi cudng do dong dién chay qua cuon day cua vong sat c6 khe ho phai bang
bao nhiéu dé cam tng tir bén trong khe hd ¢6 cling gid tri v6i cam tng tir bén trong vong
sat khong c6 khe hd. Bo qua su 10 tir trong khe hd khong khi, méi cudn day c6 N = 100
vong. Dung duong cong tir hod 1 trén hinh 6-2.

Gidi.:
bai v6i vong khong ¢6 khe ho:

NG 100025 o
2w 2701

Tir d6 thi 6-2, ta tim duoc cam ung tir tuong tng 1a B = 0,8T.

Dai voi vong sat ¢6 khe hd, goi He; He; B va Be 1an luot 1a cudng do tir trudng va cam
ting tir bén trong 16i st va bén trong ké ho.

Ta co: B.=B. =B

=  H.=H=200(A/m)

h, = Be .08

PRI ~6,4.10°(A/m)
, :

Mt khéc, theo dinh 1i Ampe vé sudt tir dong, ta co:
H (2w —1)+H_.l'= NI,
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' ' _ -3 5 -3
L - H.(m ;vl )+ Hl'_200,27.0.1 1;)00)+ 6410°10° o o)

6-7. Loi sat trong 6ng day dién hinh xuyén mong (c6 N = 200vong, I =
2A) c6 duong cong tir hod cho trén hinh 6-2 (dudng 1). X4c dinh L J
cam tng tr bén trong xuyén néu 16i sat ¢c6 mot khe hd khong khi I
day I’ = 0,5mm, chiéu dai trung binh cta 16i 1 = 20cm. Su ro tir Hinh 6-3
trong khe dugc bo qua.

Gidi.:

Goi B va H lan luot 1a cam tng tir va cudong do tir trudng trong 15i sat cua ong day hinh
xuyén. Quan hé giita B va H trong trudng hop 16i st khong ¢6 khe hd duge bi€u dién bing
duong cong 1 trén hinh 6-2.

Trong 16i sat ¢6 khe ho, tir dinh 1i Ampe vé sudt tir dong:

B

NI =Hl+—1'
M

b= ﬂozl'w _ﬂz_?lH

=

Puodng nay duoc biéu dién trén do thi 6-2 biang dudng thang 2, cit cic truc tai cic diém:

-7
H=0. B= MNT _ 47.10 .220.2 ~1(T)
A 0,5.10

vi B=0; H =¥ = 2002‘2 =2000(A/m)

Giao diém clia hai dudng nay cho ta gi4 tri can tim:

H =300(A/m), B=0,96(T)

6-8. Dé do do tir thdm cuia mot thoi sit, ngudi ra dung thoi sit d6 1am thanh mot hinh xuyén
dai 1 = 50cm, dién tich tiét dién ngang S = 4cm?. Trén 16i c6 quan hai cudn day. Cudn
thit nhat (goi 1a cudn so cap) gom N, = 500 vong, dugc noi véi mot nguodn dién mot

chiéu (hinh 6-3). Cuon thi hai (goi 1a cuon thit cap) gom N, = 1000 vong dugc noi véi
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mot dién k&€ xung kich: dién trd ctia cuon thit cdp R = 20Q. Khi ddo ngugc chiéu dong
dién trong cudn so cap thi trong cudn thit cip s€ xuét hién dong dién cam tng. Tim do tir
thadm cta 15i sit; biét ring khi ddo chiéu dong dién I, = 1A trong cudn so cap thi c6 dién

luong q = 0,06C phéng qua dién ké.

Gidi:
4 2, N ~ < NlIl
Cam tng tur trong 1061 sat: B = uu, -
Tir thong glri qua cudn thi cap: ¢ = BN,S = uu, NS

l

Khi déo chiéu dong dién, do bién thién tir thong qua cuon thi cép:

Ap=2¢
bién lugng phéng qua dién ké:
q=1.At =£At =l%At :%
R R At R
Vay: qo 2HNNSL o aRL _(3,06.20.0,5 1200
RI 244,N,N,SI,  2.47.107.1000.500.4.10 .1
skskk
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CHUONG 7: TRUONG PIEN TU

7-1. Chiing minh ring trong chan khong, vecto cdm ting tit B thod man phuong trinh sau:

- 9’B
AB_EO:UO? =0

Gidi:
Trudc hét, ta di chiing minh:
rot rot B=graddiv B—AB (¥)

Ta co:

[rot (rot B)]. = i(rot B) —i(rot B)
dy oz

o (dB, 0B a(aB asz

y

X _——

dyl ax dy ) oz

. _ Z

ox\ dy 0z

d (9B, 9B _(azB _aszJ

o (0B, 0B +8BXJ_[82BX 9°B, BZBXJ

z + +
ox\ dy " dz  ox dy>  dz°  ox’

:i(div B)-AB,
o0x

Tuong tu ta cling ching minh dugc d6i véi cac thanh phan y va z. Vay, ta chiing minh duoc
phuong trinh (¥).
Ta lai c6:

divB=0 = graddivB=0

— —

rot (rot B): U, Tot (rot B): U, Tot (] +aa—]t)J = 1, TOt j+ 11, ro{aa_[t)J
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0 . 0 ~ o oB
= U, rot 0+ u, g(rot D):O+ EoM, g(rot E): EoM, gt—gJ

o
ot?

Thay vao biéu thiic (*), ta thu dugc:

=—EM,

ot’

AB —Eoldy

7-2. Chitng minh rang dién th€ tinh dién @ thdéa man phuong trinh Podtxong sau day:

&€,

Gidi:
Ta cé:
p = divD = div(ee,E )= ee,div(- gradp)

ox dy odz)\ox dy  Ox

9’ 9’ 9’
=>p= —ggo( ax? + ay? + az(zp) =—EEAQ

:>A(p=—i

&€,

7-3. Trong mot thé tich hitu han c¢é vecto cam tng tit B véi cdc thanh phan B, = B, = 0;
B, = B, + ax, trong d6 a la mot hiang s6 va luong ax luon luon nho so véi B,. Chiing
minh ring néu trong thé tich d6 khong c6 dién trudng va dong dién thi tir trudng ay
khong thoa mén céc phuong trinh Macxoen.

Gidi:
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Chon trong thé tich hitu han d6 mot dudng cong kin hinh vuong canh d va cac cip canh cla
no tuong tng song song vai truc Ox va Oz. Khi do6 ta co:
g
Mat khéc, theo phuong trinh Méicxoen, ta ciing c6:

§§.d§ =ﬂﬂ0§lfl.d§ =uﬂ0§(]+%—?}d§ =0 (do j=0;E=0)

Suy ra mau thufn. Vay, néu trong thé tich d6 khong cé dién trudng va dong dién thi tir
truong trén khong thoa man céc phuong trinh Macxoen.

7-4. Trudng dién tr chudn dimg 13 trudng bién doi “di cham” theo thoi gian. Doi v6i moi
truong dan (6 = 10’ Q'm™), diéu d6 c6 nghia 1a dong dién dich trong moi trudng rit nho

so v6i dong dién dan: .| <<|7

max max

Tim diéu kién vé tan s6 bién ddi cla trudng.

Gidi.:
Truong dién tir tuAn hoan theo thoi gian ¢6 thé dugc biéu dién nhu saul
‘E ‘ =E,cosax
trong d6: E, 1a bién do clia cudng do dién trudong va ® 12 tan so bién ddi cla trudng.

Khi do, ta ¢6 bi€u thitc phu thuoc theo thoi gian cia dong dién dich va dong dién dan:

=

%‘ = g€, E,wsin ax
m = ‘O‘E‘ = oFE,, cos ax

Tur diéu kién trong dé bai, ta suy ra diéu kién cho tin s6 bién ddi clia trudng:

|jd max <<|jmax
= ek, oE,
7
- (< 0 112.10%(7)

ee, 1885.10 "
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7-5. Tinh gi tri cuc dai cha dong dién dich xudt hién trong day dong (6 = 6.10" Q'm™) khi
c6 dong dién xoay chiéu vGi cudng do cuc dai I, = 2A va chu ky 0,01s chay qua day.
Biét tiét dién ngang clia day 13 0,5 mm?.

Gidi:

Vi céc tinh todn tuong tu nhu bai 7-4, ta thu duoc biéu thic cho dong dién dich cuc dai:

. 2l 2ree, 1
=¢e, Wk = g, . —— . — e
i 0o “T o ol S
—-12
G TR0 2

mx6107.0,01 0,5.10°°

7-6. Khi phong dong dién cao tiAn vao mot thanh natri ¢ dién dan suat 0,23.10° Q'm™', dong
dién dan cuc dai c6 gia tri gap khoang 40 triéu lan dong dién dich cuc dai. Xac dinh chu

ky bién déi cta dong dién.

Gidi:

Ti s0 gitra dong dién dan cuc dai va dong dién dich cuc dai la:

k = |‘] max GEO — o
. eg,0E, e,
o

= w=——-o

Eek

2r  2meg k
= T="= g

@ o

7 27.1.885.10 %4.10°

0.23.10° =107(s)

7-7. Mot tu dién c6 dién moi voi hang s6 dién moi € = 6 dugc mac vao mot hiéu dién the
xoay chiéu U = Uycoswt v6i U, = 300V, chu ky T = 0,01s. Tim gid tri cia mat do dong
dién dich, biét rang hai ban cua tu dién cdch nhau 0,4 cm.
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Chu thich: o =2n/T.

Gidi.:
Theo biéu thiic mat do dong dién dich:
= |oD OE e, dU eg,aU, . 2nee,U, . 27t
Ll=l=—l=€—="—"—"—"=—"—""—"sinat=— sin
ot ot d ot d Td T
-12
‘jd‘ :_27z.6.8,85.10 300 . 2m ~2.5.10" 5in(2007t + 7) (A/mz)

sin
0,01.0,4.107 0,01

7-8. Dién truong trong mot tu dién phing bién déi theo quy luat E = Egsinwt, véi
E, =200 V/cm va tan s6 v = 50 Hz. Khoang cach gitta hai ban 1a 2mm, dién dung cua tu
l1a 200 pF. Tinh gia tri cuc dai cua dong dién dich.

Chu thich: v = ®/2~.

Gidi:

Gia tri cuc dai cua dong dién dich la:

Idmax = jdmax’S = ggowEOS
Mat khac: C= €6, =S8= <
d £,

Vay: I, =Cd(2mw)E, =27.200.107%.2.107.50.2.10* = 2,5.10°(A) = 2,5(1A)

7-9. X4c dinh mat do dong dién dich trong mot tu dién phang khi hai ban duoc dich chuyén

song song v&i nhau va ra xa nhau véi van toc tuong doi u, néu:
a) Dién tich trén méi ban khong doi;
b) Hiéu dién thé U trén hai ban khong déi.

Khoang cdch d giita hai ban trong khi dich chuyén rat nho so vdéi kich thuée ctia ban.

Gidi:
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Mat do dong dién dich trong tu dién phiang duoc xdc dinh nhu sau:

=5 e
JI= 9 Ty

Ta cling c6:

U_4a_ 9d _ 4
d Cd ¢&,Sd &gg,S

a) Néu dién tich trén moi ban khong doi:

. d 1d
|.]d|:€€0_ 1 1==L=0
di\ eg,S ) S dt

b) Néu hiéu dién thé trén hai ban khong doi:

|'|=€€i(9j=ggi A
T =0\ a “dt\dy+ut)  (d,+ut)

7-10. Mot mach dién xoay chi€u c6 dién dung C = 0,025 uF va do tu cam L = 1,015 H. Dién
tr& cia mach khong dang ké. Lic diu, dién tich trén ban tu dién 12 q = 2,5.10°C. Tim
nang luong clia dién trudng, cua tir trudng va nang luong toan phan ¢ mot thoi diém bat
ki. Su bién déi twong hé giita cdc niang lugng d6 x4y ra nhu thé nao?

Gidi:

Hiéu dién thé trén tu dién c6 thé duoc x4c dinh nhu sau:

q dl

U.=—=-U,=L—

e b dr
Ngoai ra: Iz—ﬂ
dt

2
= iz—Ld—g :>q+i=0
C dt LC

Nghiém cua phuong trinh nay c6 dang:

q9=9 Sin(w[+ ¢7)
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1
JLC  4/0,025.10°.1,015

trong d6 w= ~ 6280 =~ 20007(rad / s)
Tur diéu kién ban dau, ta thu dugc biéu thitc phu thudc cta dién tich trén cdc ban tu va dong
dién trong mach theo thoi gian:
q=2,5.10" cos2000(C)
I= —% =0,057in 20007(A)
Su phu thudc cua nang luong dién truong, tir truong va nang lugng toan phan theo thoi gian:

2

W, ;]_c =12,5.10" cos>20007(J )

W =LiLr = 12,5.107 sin” 20007t (J)

; J—

W=W,+W, =12,5.10"(J)

7-11. Cho mot truong dién tir bién thién trong chan khong véi cac vecto cuong do truong
E(0, 0, E) va H(H, 0, 0) trong d6 H = Hycosm(t — ay) v6i a = /&€, uu, . Chitng minh ring

gitta cac vecto cuong do truong c6 moi quan hé sau day:

Jeey || = uu, |H] .

Gidi:
Theo phuong trinh Mécxoen:
rotH = a’+@—@—eg %
T Ta T

Xét thanh phan hudng theo truc z, ta c6:

e, % = (rotFI )Z = (aH" - aH*j

axg
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&€, dE = _dH =—-H,awsin ot —ay)
dt dy
H,amw .
= dE=—"%%n ot —ay).dt
&€,
\EE

= E:Hoacosw(t—ay):MH

&€, g€,

= eeE =\, H

7-12. Chiing minh rang mat do nang lugng cta truong dién tir bién thién ¢ tinh chat nhu
trong bai 7-11 c6 dang:
w = aEH.

Gidi.:
Mat do nang luong truong dién tur 1a:
w= %(SSOEZ + ity H)

Theo chiing minh cta bai 7-11, ta co:

g€\ E =\, H

= w=¢gE = uuH’ = \/&E‘OEZ \/,u,uon

w = &g, i, E’H* = aEH

7-13.a) Hay viét cdc biéu thitc bieén déi Loren ciia cudong do dién trudng va cudng do tir
truong gay boi dién tich diém q va chuyén dong vé6i van toc v khong doi theo phuong
truc y ctia hé quy chi€u quan tinh O.

b) Xét trudng hop q chuyén dong theo truc z.
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Thuc hién phép chuyén hé toa do trong céc cong thitc Loren cho dién tich chuyén dong
theo truc x, ta tim dugc cdc cong thitc can tim. (Phép chuyén hé toa do phai dam bao cac hé
truc toa do van tao thanh mot tam dién thuén)

a) Dién tich chuyén dong theo truc y: Thuc hién phép bién déi hé toa dd x — y, y >z, z = x

E' —vB' E' +vB'
E =——~; E =E'; E, =—

1—v?/c? ’ ’ A=V P
H_Hx-l-VDZ; H=H: H:HZ—VDX_

- 1-v?/c? ’ ’ ) \/l—vz/cz’

b) Dién tich chuyén dong theo truc z: Thuc hién phép bién déi hé toa dd x -z, y > x, z = y

E' +VB' E' —vB
EX = = V = ; Ey = y ; EZ :E'Z;
VI-v?/c? NI=v?/c?

H' —vD' H' +vD',
H =——=—— H,=7=——; H,=H};
V1-v*/c? V1-v?/¢c?
7-14. Trong hé quy chi€u O c6 mot trudong dién tir dong nhat (EH ) Xdc dinh van toc cua hé
quy chi€u O’ doi v6i hé O sao cho trong O’ cic vecto cua truong song song vGi nhau
(E'// ') Phai chang bai todn bao gidy ciing c6 nghiém va nghiém d6 1a duy nhat? Biet

ring cac chuyén dong xdy ra trong chan khong.

Giai:

Gia str da chon duoc hé quy chiéu O'x'y'z' thod man, véi mot chit dac biét chuyén dong cia
hé niy song song v6i mat phing chita B va E va chuyén dong doc theo truc Ox. Sau d6 c6 thé
coi hé¢ O'x'y'z' ding yén con hé Oxyz chuyén dong vdi chiéu nguoc lai.

|

Theo do6 trong hé O'x'y'z' ta c6

B =0;B' =0
Uujdk

ExH'=0-|0 E, E,|=0->E B,-E,B' =0 (*)
0 B, B,

| DR D i |

Trong hé toa do Oxyz chuyén dong véi van téc — v do6i véi O'X'y'z
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—.l

K
ExH= E,
B

S O =

E,
B

Ta thé cdc bi€u thitc phép bién déi tuong ting
E,=E =0;E, =(E',+vB, }E, =(E',-vB')

"N _ ' v ' . _ [ v [
B, =B =0;B, _;{By—c—zEZJ,BZ —V(BZ+C—2EYJ

Ta nhan duoc

AE, +vB',)  HE,~B,)

' V ' 1 V 1
;{BY—C—ZEZJ ;{BZ+C—2Eyj
= {E +VB‘ B'Z+12E'yj—(E'Z—VB'y(B'y—le'zﬂ

C C

Trong do i, 3 k 12 céc véc to don vi theo céc truc Ox, Oy, Oz. St dung (*) ta dugc

12 '
(_> (s B.zgﬂ (Ez Bajﬂl
C C

sl
X
ool
Il
oS o =

Van toc anh sang trong chan khong ¢ =
80#0

—

ExB=(e u E2+B2 v
2

-1/2
N 5 Iy Vv N R P A A
vathay B=y H,y= [1 ——2] , vao bieu thuc trén ta nhan duoc
c

ExH=(e,E2+u 02 )2y =(e B>+ u 0 v
Hay
v _  ExH
1-v/c? e B’ +u H’
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