BAI TAP PIEN

Bai 1: Tinh dién truong cua soi day AB c6 d6 dai 2a, tich dién véi mat do dién dai A,
gay ra tai diém H trén duong vudng goc vai trung diém day (hinh vé 1). Khoang cach
doan OH = h. Xét truong hop dac biét khi a—oo.

Bai 2: Tinh dién thé cua soi day tich dién nhu bai 1, gay ra tai diém H (Hinh 1).

Bai 3: Tinh dién truong cua vong day tich dién g, tam O, ban kinh r, gay ra tai diém H
trén duong truc cua vong day (hinh vé 2). Xét truong hop tong quat voi khoang céch
OH = h va truong hop dac biét khi OH = 0.

Bai 4: Tinh dién thé cta vong day tich dién nhu bai 2, gay ra tai diém H trén duong
truc (hinh vé 2).
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Bai 5: Tinh dién truong cua dia tron tich dién véi mat do dién mat o, ban kinh R, gay
ra tai diém H trén duong truc vudng goc voi dia (hinh vé 3). Khoang OH = h.

Tir két qua thu duogc, Xét cac truong hop dic biét:

+ Khi h>>R

+ Khi R—oo.

Bai 6: Tim dién thé cua dia tron tich dién nhu bai 5, gy ra tai diém H (hinh vé 3).

Bai 7: Tinh cudng do dién truong E tai tdm O cua mot ban cau rdng, tich dién véi mat
do dién mit o. Ban cau c6 ban kinh 1A R (hinh vé 4).

Bai 8: Tinh dién thé ctia ban cau nhu bai 7 tai tam O (hinh vé 4).
Bai 9: Xac dinh véc to cam tng tir B do mot dong dién tron tam O, ban kinh R, cuong

do | gay ra tai diém H (hinh v& 5). Khoang cach OH=h.
Gia tri B tai tam O bang bao nhiéu?

Bai 10: Ntra vong day dan dién ban kinh R = 0,49 (m), khéi lugng m=250 (g) c6 dong

dién i = 25A chay nhu trén hinh v& 6. Hoi can mot tir truong B ¢6 hudng va do 16n ra
sao dé nira vong day trén lo ltng trong khdng gian?

TailieuVNU.com Téng hop & Swu tAm

Hinh vé 5 Hinh vé 6

Bai tap dién khoa ngoai 2


NguyenVietAnh
Typewriter
TailieuVNU.com Tổng hợp & Sưu tầm


Bai 11: Mot cap dong truc c6 duong kinh ngoai caa day 16i d; = 2 mm, boc vé chi co
duong kinh trong d; = 8mm. O giira day 18i va vé boc 1a chat dién mdi cé hang sé dién
méi & = 3. Day 16i va vo boc duogc tich dién trai dau nhau vai mat do dién tich dai |A| =
3,14.10* C/m. Hay xéac dinh cuong d6 dién truong tai cac diém céach truc mot khoang
(@) rp=3cm, (b) r, = 10cm.

Bai 12: Cho qua cau khdng dan dién tdm 0, ban kinh R = 15 cm dugc tich dién déu véi
mat do dién tich khdi p = 1,699.107 C/md, dugc dat trong chan khong. Xac dinh cuong
d6 dién trudng tai cac diém nam cach tdm 0 doan (a) r = 10 cm, (b) = 30 cm. Lay dién
thé tai vo cling bang 0. Xac dinh dién thé tai M cach tam 20 cm. Cho hang sé dién moi
trong chan khong la & = 1, hang s6 dién &, = 8,85.10"2 C%/N.m2,

Bai 13: Mot qua cau kim loai tAm 0, ban kinh R= 15 cm dwgc dat trong chan khéng.
L4y dién thé tai vO clng bang 0, tich dién cho qua cau dén dién thé 1500V. Hay xac
dinh (a) Dién tich va mat do dién tich mat trén qua cau. (b) Cuong do dién truong, hiéu
dién thé tai cac diém M, N lan luot cach tam O cac khoang tuwong Gng 1a 5 cm va 45
cm. (c) Mat do ning luong dién truong tai cac diém M, N

Bai 14: Mot dong dién thang dai vo han c6 dong dién khong ddi 1A chay qua. Mot
khung day hinh chir nhat ABCD dit trong mat phang di qua dong dién. Cho canh AB =
30 cm, BC = 20 cm. Boan AB song song véi dong dién, cach dong dién 10 cm. Hay
cac dinh tir thong di qua khung ddy. Cho hé sé tir tham caa méi truong bang 1.

Bai 15: Cho thanh hinh try dong nhat c6 chiéu dai 2a, duoc tich dién duong, déu voi
mat do dién tich dai A, dat trong chan khong. Hay xac dinh cuong d6 dién truong tai
diém M céch truc cta thanh doan r. Xét trudng hop a tién téi oo, tir d6 suy ra dién
truong do thanh tich dién déu, dai vo han gay ra tai diém M.

Bai 16: Ap dung dinh luat Gauss, tinh dién truong cho mot thanh hinh tru dai vo han,
tich dién déu véi mat do dién tich dai A gay ra tai diém M niam ngoai thanh, cach truc
cua thanh mot khoang r.

Bai 17: Ung dung dinh luat Biot - Savart — Laplace, tinh cam ¢ng tir do dong dién tron
khong ddi cuong do I, ban kinh R dit trong chan khéng gay ra tai diém M nam trén
truc cach tam dong dién mot khoang h (hinh 5). R=40cm, 1 =2 A, h =30 cm, po =
41.107 T.m/A.
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Bai 18: Xét mot yéu té dong c6 do dai 1,10 mm trén mot day dan thang c6 dong dién
khong ddi 10 A chay qua (hinh 7). Hinh chit nhat ABCD c6 diém D nam chinh giira
yéu t6 dong noi trén va diém C nam trén day dan. Tim d6 I6n va chiéu cua vecto cam
ng tir gay ra bai yéu t dong nay tai (a) diém A; (b) diém B va (c) diém C.
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Bai 19: Xét 1 yéu t6 dong c6 do dai 1,0 cm trén mot day dan thang co dong dién khong
d6i 125A chay qua. Tim d6 16n va chiéu caa vecto cam @ng tir gay ra boi yéu té dong
nay tai mot diém nam cach né mot khoang 1a 1,2m trong hai truong hop: (a) diém P,
nam trén duong vudng goc voi day; (b) diém P, nam trén duong thang hop 1 goc 30°
Vi day dan (hinh 8).

Bai 20: Mot electron chuyén dong theo quy dao tron trong mat phang vudng goc Voi
mot tir trudng ¢d cam ung tir B = 4,55.10*T. Dong nang cua dién tir la Eq = 22,5 eV.
(a) Tinh ban kinh quy dao dién tu, biét rang me = 9,1.103%kg, e = 1,6.10° C. (b) Tinh
chu ky chuyén dong cua electron.

Bai 21: Mét thanh din dién c6 mat d6 khdi luong 0.040 kg/m, duoc treo bang hai soi
day ddn mém cho dong dién | chay qua, dit trong tir trudng Bi, = 3.60 T, hudng vudng
g6c vao trong mit phang caa Hinh 9. Dong dién | phai c6 hudng va do 16n nhu thé nao
dé khong c6 stic cang trén cac day treo?

X | x Bin
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Bai 22: Mot day dan gdm vong ddy tron c6 ban kinh R va hai doan day thang, dai, nam
trong mat phang (hinh 10). Day dan nam trong mat phang to gidy va c6 dong dién | =
7.00A chay qua theo chiéu mii tén. Tim biéu thic cua vecto cam Gng tir tai tim cua
vong day.

TailieuVNU.com Téng hop & Swu tAm

}

| =7.00 A
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Bai 23: Mot day dan duoc ubén nhu trén hinh 11, ¢6 dong dién | = 5.00A chay qua. Ban
kinh cung tron 1a R = 3.00 cm. Xac dinh d6 I6n va hudng cta cam @ng tu tai tdm cua
cung tron.

Bai 24: Mot day dan thang AB dai 1,2m, dién tro 2,50, duoc ndi véi mot ngudn dién
c6 suat dién dong 24V, dién tro trong 0,502, bang day din mém co dién tré khong dang
ké. Day AB duoc dat trong mot tir truong 0,8T ¢6 phuwong vudng goc véi day. (a) Tim
cuong do dong dién chay trong mach, néu day din AB tinh tién déu véi téc do
12,5m/s. (b) Cudng d6 dong dién thay doi nhu thé ndo, néu day dan dung lai? Bo qua
tu truong gay ra do dong di¢én do.

Bai 25: Mot thanh dan hinh try, khéi lwgng 0.720 kg, ban kinh tiét dién 6.00cm, c6
dong dién | = 48.0A chay qua theo chiéu mili tén, nam trén hai thanh ray c6 d¢ dai L =
45.0cm dat song song, cach nhau mot khoang d = 12.0cm (hinh 12). Toan b6 hé duoc
dat trong mot tir truong déu c6 do 1on 0,240T, hudng vudng goc véi mat phang chira
thanh dan va cac thanh ray. Thanh dan ding yén ¢ mot dau cua ray va bat dau lan
khong truot theo ray. Tinh téc do cuia thanh dan tai thoi diém roi khoi dau kia caa ray.
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Bai 26: Thanh dan trén hinh 13 c6 thé truot khong ma sat trén hai ray song song, dat
cach nhau mot khoang | = 1.20m. Toan bo hé dugc dit trong tir truong déu B = 2.50T,
huéng vudng goc vao trong mat phang hinh vé. (a) Tinh luc khong ddi Fapp can thiét dé
truot thanh dan sang bén phai véi toc d6 1a 2.00m/s. (b) Tinh cong suat toa ra trén dién
tré R = 6.00Q2.

Bai 27: Mot solenoid véi n = 400 vong/m c6 dong dién bién thién 1 = (30.0A)(1 - ™60
chay qua/ Mot cudn day cé tong cong N = 250 vong, ban kinh 6.00 cm dugc dit dong
truc vao trong 1ong cua solenoid (hinh 14). Tim sdd cam Gng xuat hién trong cudn day.

15 turns coil

o
SEAMI

' O,
N turns ( ) VVVV
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Hinh 14 Hinh 15

n turns/m |

Bai 28: Mot cudn co6 15 vong ddy, ban kinh R = 10.0cm, duoc cudn quanh mét
solenoid c6 ban kinh 2,00 cm va n = 1.00:x10° vong/m (hinh 15). Dong dién chay trong
solenoid theo chiéu miii tén va bién thién theo quy luat | = (5.00A)sin(120t). Tim biéu
thare cua sdd cam ng trong cudn c6 15 vong day.

Bai 29: Mot khung day tron c6 500 vong day, ban kinh 4.00 cm, dugc dat vao trong
mot tir trudng déu gitra hai cuc cia mot nam cham dién (hinh 16). Vecto cam ang tir
hop mot goc 60° véi mat phiang cua khung dy va c6 d6 16n giam déu theo thoi gian
Vé6i tée d6 0,2 T7/s, trong khi hudng caa nd khong thayddi. Tim do 16n cua suat dién
dong cam tng va chiéu cua dong dién cam &ng xuat hién trong khung day.
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Bai 30: Mot tir truong déu ¢ vecto cam @ng tir hop mot goc 30° vai truc caa mot
Khung day tron c6 300 vong day, ban kinh 4 cm. D06 16n cta vecto cam (ng tir tang 1én
theo thoi gian véi téc do 85,0 T/s, trong khi hudng ciia né khong thay do6i. V& hinh.
Tim do lén cua suat dién dong cam wng va chiéu cua dong dién cam ang xuat hién
trong khung day.

Bai 31: mét ty dién phang duoc nap dién, sau d6 bi ngat ra khoi nguon. Nang lwong duy
trir W trong tu dién sé thay doi thé nao khi (a) ting gap d6i khoang cach giita hai ban
cuc cua ty, (b) dé ddy chat dién méi c6 hang sé dién méi e vao trong khdng gian giita
hai ban tu? Cac két qua trén s& thay doi nhu thé ndo néu nhu tu duoc nap dién va
khong bi ngat ra khoi nguon?

Bai 32: Mot tu dién phang c6 dién dung C = 2nF duoc nap dién dén AV = 100V, sau
d6 bi ngét ra khoi ngudn. Vat liéu dién méi giira hai ban cuc tu dién 1a mot ban mica cé
e=5.

a. Tinh cong can thiét dé rat ban mica ra khoi tu dién
b. Hiéu dién thé trén tu sau khi rat ban mica 13 bao nhiéu?
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LOI GIAI

Bai 1: (xem hinh ve) A
Lay phan tir vO cung nho dx trén day,
cach O mét khoang x.
Phan tir ndy c6 dién tich 1a: dg = Adx.
bién tich dg gay ra tai H mot dién truong dE:
dEl = 1 Adx
ldE] = 4me, (x2+h?)

Pé tim tur truong E cua cd sg1 day tai H,
can “cong” cac dE do toan b dq trén day gay ra.

Lay tich phan theo goc nhin xudng doan day tir diém H:

X =h.tan0; dx=h do
s ’ " cos28
1 AhdB

dE| =

4megy h?cos?6(t+tan?6)’

do tich s cos?8(1 + tan?6) = 1 nén

dE| =

4megh’
Pé cong, ta chiéu vecto dE xudng duong truc day va tich phan:
Do ¢6 2 nira doan day bang nhau nén:

01 -
ASIn 6,
E=2|dE. =2| dEcos@ = 1
I " -! 27, h (1)

(g6c B, 1a goc nhin tir H xudng nira doan day),
& day: sin@, = ————
-x,ll az_i_hE

Nhu vdy, do I6n ciia E dwoc xdc dinh nhw trén cong thire (1), con phwong chiéu
cua E theo phuwong chiéu véc to dE,
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* Xét truwomg hgp diy dai vo han, tirc a—oo so véi h

khi do E

"~ 2meoh

Két qua nay trung khdp voi cach tinh E cua ddy tich di¢n dai vo han dung dinh Iy O-G.

Cu thé nhw sau:

Vi ddy tich dién dai vé han nén dién trong do day sinh ra cé thé biéu dién nhie dwong
sikc trén hinh vé, chiing vuéng goc véi ddy va c¢é dg I6m nhw nhau tai céc diém cdch
dday mét khodng cach bang nhau. Chon mdt Gauss trong trwong hop nay la hinh tru,
ban kinh h, chiéu cao tiy y 1. Ap dung dinh 1y O-G:

Véi dién tich nam trong hinh try la q = A

S P —— Eq
O =[EdS= [;4:0EAS + [ gruqy EAS= o
Théng luong f.:z dmﬁd.‘i‘ =0 nén
FaS=Efds=2
f[dz.xq} $ = f S = £
il
E.2nthl ==
Zo
A
B 2msgh

Két qua, tim duoc E = amegh

Bai 2: (cach gidgi twong tw nhu bai 1)
Phan tir dx 6 dién tich dg = Adx

No6 gay ra tai diém H mét dién thé:

1 Adx
dVv = ——
4meg ./ (x2+h2)

T
(do6,—7)

A

A
\J

v

A

v

A

———
-

- o

v

A

Vay ca doan day tich dién gay ra mot di¢n thé V tai H duoc tinh nhu sau:

Bai tap dién khoa ngoai
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A J‘ﬂ dx
0 J(x2+h2)

V=[ dv=2["dV=

2TEG

(dién thé 1a dai luong v6 hudng nén ¢ thé tich phan truc tiép)

dx

Ap dung cong thirc tinh tich phan: f fThz) = L.[x + (x*+h?)]3

14 ?L
Kétqua: V=-—{L[a+ @+h®)¥?]-L,h} (2
2Teg
Bai 3: (xem hinh ve)
Mat d6 dién tich dai trén day 1a A = ——
2nr

Mat yéu t6 dx = rde trén day co dién tich: dq = Adx. »
Di¢n tich nay gay ra dién truong tai H:

1 Adx Arde

Ame, Z2  4mey(r2+h?)

(do 1a goc rat nho tir O nhin vao cung dx).

Chi€u xudng truc:

dE, = dEcosB (v6i cos = ). Vay dién truong cua ca day:

J (r2+h?)

h
E= f;ﬂ dEcos6 =f;ﬂ Ardg ———
4mey(rZ4+h7) v (r2+h?)

3 Ar2mh
T 4mey(r2+h2)3/2
Ma A2nr =qnén E= qh 3
a A2nr = q nén = dmeg (r2+h?2)2/2 3
Nhén xét: + Khih >>r, tai (3)c6 E=———
41ey h?
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+ Khih=0 (xéttaitam 0),c6 E=0 TailieuVNU.com Téng hop & Swu tam
Bai 4: (twong tu bai 3)
Lay dq = Adx trén day. Phan tt dién tich nay gy ra tai H mot dién thé:
1 dg_ 2 dx

V= = —
d 4Meg Z  4Teg 4/ (r2+h2)
A 2mr A2mr
V=[dV= Eﬂgfﬂ dx = vy
4meg(ri+h") Ameg(ri+h)
Tém lai: V= 1 4)
' 4Tty (r2+h2)1/2

Bai 5: (xem hinh vé bén)

Nguyén tdc chung: Ly phan tir dq trén dia, tim dE do phan tir d6 gy ra tai H.

Sau @6 tich phan theo cac vong tron (do) va tich phan cac vong tron véi cac ban kinh x
chay tr 0 dén R. Cu thé:

Lay phan tir ds tai vong tron ban kinh x bat ky, do day dx:

ds = xdepdx — dq = ods = oxdedx

Chiéu xubng phuong cua tryc:

0E, = dEcosd = e 2 (v6i 2= 2 + X2
n = dEcos = Imegz? 2 (voi z© = X?)

R chxdx 21 ch R 2xdx
J. S 372 Jy d(P=4EG Jy S 372
4meq(x2+h") (x+h")

Dbit X =h? + x2, ¢6 dX = 2xdx va 4p dung cong thirc

X]'.I.-l'i

[XPdX =

n+1

Tinh d =2 11- 2 | @
inh duoc: "= ey J(RZ+h2 (5)
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Nhén xét:
+ Khi h >> R, chia tir s, miu sd cua phan tir thir hai trong ngoic cho h va ap dung

1
A , A ,  — 1 I AN 2\ oo A ,
cong thirc gan ding Vite 1- ;€ (v6i € vo cung nho) vao (5), thu dugc cong thirc E

giong nhu cong thure cua dién tich diém.

o
+ Khi R— o0 hay h << R, Tt (5) c0 En=§
0

Két qua nay phit hop két qua tinh theo dinh Iy Gauss

Do dia c6 ban kinh rat 16n nén & khoang cach gan mat dia, duong suc dién trudng co
thé biéu dién nhu hinh v&.

Chon mat Gauss la hinh try nam ngang, 5 /\ S

A
y

dién tich hai day la S nao do.

Ap dung dinh Iy Gauss déi véi hinh tru: \ \ \ / U

A

_-
—
- ==
~—-_l_---
—
N
4 A

A

_ = — _ —— —— _ E_q‘
CD—fEdS—f{dtxqudS+f{253EdS— - \/
Do thong luwong dién trrdng qua dién tich xung quanh f{ dtxq) EdS=0
R —— _iﬂ
Nén j{m EdsS = -
S S
E.J, dS= ‘:— hay E.(2S)= z—
¢ 0 TailieuVNU.com Téng hop & Swu tam
E=—
2Ep,

Bai 6: (xem hinh vé ¢ bai 5)
Xét mot vanh khan rat nhd, ban kinh x, do day dx. Dién tich vanh khan la:
ds = 2nxdx, dién tich cua n6 l1a dq = ods.

Vanh khan tich dién d6 gy ra mot dién thé tai H:

Bai tap dién khoa ngoai 12


NguyenVietAnh
Typewriter
TailieuVNU.com Tổng hợp & Sưu tầm


1 d_q_ o 2mxdx

dVv = = ————  (Ca dfa tich dién s& gay ra tai H dién thé:
4meg Z  4mEgy 4/ (x2+h2)
V=[dv=-"[®*+R}:—h] (6)

Bai 7: (xem hinh veé)
Chon mdt dién tich nho ds bét ky trén vanh khan:
ds = (rda)(Rdo). Pién tich cua né 1a dq = ods.

dg géy ra dién truong dE tai tam O.

Téng cuong do dién truong tai O dugc tich phan

theo vanh khan ban kinh r va theo cac vanh khan
Al A 7. 4 & 4 Je N Tt :
tu trén xudng dudi (twong ing véi goc ¢ quét tir 0 — 5 ) !

. 1 ods oR?sinpdeda .
Cuthé: |dE|=—"""—5 = (voir = Rsing)

"~ 4me, R2 4menR?

Chiéu xubng truc: |dE,| = osinpcosededa

dme,

Mot vanh khan s€ cho:

1 ) 2T a] .
dE; (1vonm| = —— osinpcosoed do = — sinpcosod
[4En cwvong| = -~ osingcosg ¢ J 72, Sinpcosode

Ca ntra cau s€ cho cuong do dién truong:

ELS
EG . _ g 1 .2 z
E —fu E_EGSIn(PCOS(pd(P —E 1(2 sin (p]lﬂ

, a0
Két qua: E=—o (7

- 4g,
(gid tri E khéng phu thudc vao ban kinh ciia ban cau)
Bai 8:
Tuong tu bai 7 ta c6: dq = ods = o (rda)(Rdo)
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Mot vanh khan c6 dién tich dq = o2aRsinede
(do r = Rsing va tich phan da theo ca vong tron)

Pién thé do ban cau rong gay ra tai O 1a tich phan cua cac vanh khian, twong tng o tir
0— g

T

= GETI:RESiI’l(pd(p IEGRSinq}dq} _oR

— — _ B
V=2 > 12700 T 2e, 22q [—cosp]]
dmeg(ri4x )
Két qua v=28 ©)
et qua: =—
229 idl

Bai 9: (xem hinh vé bén)

Lay mot nguyén té dong idl trén vong tron.

Phuong cua idl vudng goc véi r. Tai H co:

dB = Holdl _ __ Hoidl J

T 4mr? T ap(RZ+h2) 7
Phuong cua dB vudng goc véi mit phang chia idl var.

Chiéu dB xubng duong tryc, co:

fgidl R
am(R2+h%) VRE+h?

dBn = dBcosa = dBsinp =

foidl B
T 4m(RZ+h2)3/2

dB,

Toan bo dong di¢n tron gay ra tai H mot dién truong c¢6 dg 16m la:

2mR

B _ Mol R 3 Hgi R
B= de“ T am(RZ+h2)3/2 jﬂ' dl = am(R2+h2)3/2 27R
- g2
B = Hgl (9)

- E{Rz +hz:]3.-"2
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Vé phuong chiéu, B duoc xac dinh theo véc to dB,,

o

Tai tam O cua dong dién tron (h = 0), d0 16n cam tmg tor B = x

Bai 10: (xem hinh vé bén)
LAy mot doan dl rat nho bét ky trén nira vong tron: dl =Rd®.
Luc tir tac dung Ién yéu t6 idl 1a: dF = idIB = iBRd®.

Phuong chiéu cua luc tir tudn theo quy tac ban tay tréi, tac 14 phuong tir idl dén tam O.
Pé can bang vai luc trong truong (phuong thang dung), ta chiéu lyuc tir 1én truc vuéng
goc:

dFsind = iBRsin0do
R 0

————g=-==r-

L4y tong cac luc tir tac dung 1én nira vong tron:

F=iBRJ, sin6d® = 2iBR

Pé chiéu lyc tir tac dung Ién nira vong day hudng

|&n trén thi tir truong phai co huéng di vao trang gidy. dF sind

dI=Rd6
Do 16n luc tir can bang vai trong luc: + P=mg
F =P dindén 2iBR=mg. Kétqua: B=_" (10)
d:
Bai 11: !

< s x R L., . mat gauss
Chon Gauss la hinh tru dong tdm véi cap, cach truc — J

khoang r; = 3cm. @
LAy chiéu cao cua tru 1a | (ty V). .Il‘
Gia st dudng strc dién truong trong cép di tir 16i trong -

\/

vuong goc ra 101 ngoai, bén ngoai khong co6 dién truong. d2

Trén dién tich xung quanh ctia mat Gauss, E ¢6 d6 lon

A = A A4 A N e — o
nhu nhau, vé chiéu thi E lubn cung vai vecto 7 cua S.

Theo Dinh ly O-G: Thong lugng dién truong @ qua mat tru Gauss la:
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- - A
] Edscosé = Ef{dtm] ds =

g

®=[EdS=2]

() EdS + f{qu] EdS=0+ f{

dtxqg

A

® = EQnrl) = i =>E= (11)

2aEgETy

a. Tairy=3cm, d6 16n cua E nhu (11), huéng L véi truc.

b. O khoang cach r, = 10cm, E = 0 vi ngoai day cap.
Bai 12:
Qua cau c6 mat do dién tich khéi 1a qua cau co vo sé
dién tich diém trong thé tich caa n R
Céc dién tich nay khong dich chuyén duoc. Truong hop ‘A
nay khéc véi qua cau bang kim loai vi qua cau kim loai
khdng c6 mat do dién tich khéi, dién tich chay hét ra
bé mat. Khi d6 dién tich qua cau 1a Q = p.V = p.(g aR3)
a. Tinh E tai diém cach tam 0 khoang r; = 10cm?

Do tinh ddi xtng nén do 16n E nhu nhau trén céc mit cau, ap dung dinh Iy O-G véi

mat Gauss 1a mat cau tdm 0, ban kinh r;

_ —-— _ —— _ _ ov
®=[EdS= f(rﬁun)EdSCﬂSE =E (4nny?) = j
(Pién tich trong qua cau ban kinh r1 1a pV1)

__ 1 4 3

T amsgry? P 3 mn

E= i ri hudng cua E theo huéng ban kinh cau
Q

b. Tinh E tai diém cach tam 0 khoang r, = 30 cm?
Do r2> R nén c6 thé xem dién tich qua cau twong duong dién tich diém dat tai

tam O
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4 . 1 Q A
Q=pV=p5m R® => E(tairp) = prto (thay s0)

hudng cua Ela huéng OM
C. Tinh dién thé tai diém M cach tam 20 cm
Do OM =r3; = 20 cm > R nén coi dién tich cau tuong duong dién tich diém dat

tai 0.
V=—=  (voir;=20cmvaQ=psnRY)  (thay s).

418y T

TailieuVNU.com Téng hop & Swu tam
Bai 13:

Sau khi dugc tich dién, qua cau kim loai c6 dién tich Q.

bién tich Q chi phan bd trén bé mat qua cau.

Bén trong qua cu E = 0, dién thé V bing dien thé trén mit qua cAu. Vay:
a. Dién tich trén mit cau 1a Q, co thé coi nhu

dién tich diém Q dat tai tam 0.

Thé trén mit cau duoc tinh theo cong thic dién tich diém

1 Q
= - =>
v A7z, R Q R
Ay AR At A 4t A or A A _e_ @ 0
Mat 3o dién tich trén matcau lac ===
a7R? N
M
b. Tai diém M trong qua cau : E = 0; V = Vo
N ~ ~ 1
Mat do nang luong: o =7 & E2=0
C. Xét tai diém N cach tdm 0 khoang r = 45 cm
__1 e __t e. _1 2
En = dmgyr?’ V= drggr 0= 2 SGEN
Bai tap dién khoa ngoai 17
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‘ I=1A
Bai 14: Brlx < 1€
Lay mot dién tich vi phan bat ky tai khoang cach x 10cm B
so voi day, chiéu dai AB, rong dx (hinh gach chéo) S XY x X
Trong dién tich nay c¢6 By,, nhu nhau vi cong thuic <N x x
tu truong do soi day ¢6 dong, dai vo han la: A h D
B, = ! " \
) =5 . dx
dd = (£21)(AB).dx
2mx
Tir thong qua toan bd dién tich ABCD 1a: = [ &= (’uir)(AB) f S0
27 10y r
— pgf 30 —
®=03.2=In— (AB=0,3m) -~ M

f
!

Bai 15: (Tinh nhir bai sé 1)
Bai 16: Gia st thanh tich dién (+) v6i mat do dién A.

A
v

A
v
=

Do thanh dai v6 han nén duong stic dién truong E

v

ctiia n6 vudng goc voi thanh, hudng ra ngoai.

A ol b < A A A . . « R ,
bé xét E tai diém M, nhan thay tai moi diém cach truc PUEEE SR

1 khoang nhu nhau thi d6 16n E nhu nhau. Vi vay chon \ /

mit Gauss hinh tru v&i ban kinh r, hinh tru cao h bat ki.

Ap dung dinh Iy O-G: @, = [, _EdS=="

Sg

EdS ds

s =

Pr = j{hm‘ diy) + -’r{dtxqj E (dtxq) EdS.cost= E-[:dtxq] as

=E.2nr.h = 2

Zo

A

Suy ra,tai M c6: E=

2megr
Bai 17: (Xem loi gidi bdi s6 9)
Bai 18:
Dong dién i = 10A, yéu t6 dong dai dl = 1,Imm = 0,0011m
Theo dinh luat Biot — Savart — Laplace, tinh cdm ung tu
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tai cac diém: 5cm 5cm
a. Tai A: biétr=DA =5cm=0,05m 0
— D 14 cm C

F _ Ay [iﬁxf] _ My Ldl.sing 1
AT, - z

4x rB 4T 1T

Ly il
4 re

Tai Aco0= ET nénsin® = 1. Vay do l6n: B, =
Chidu cua B, theo quy tic vin vit, huéng ra mat gidy va L mat gidy.
b. Tai diém B
Tinh cbng thirc twong tu, V&i Sind tinh dugc, r = DB tinh dugc theo hinh V&,
D& dang tinh do 16n cta B, va chidu vecto By ciing L va dam ra khoi mat gidy
c. Tai diém C
Gb6c 6 =0 — sin6 =0, do vay tai C thi B_f;zo
Bai 19:
Thay s6 vao cong thte dinh luat Biot — Savart — Laplace
Chiéu cua B tai cac diém P, P> 13 L va di vao mat gidy.
Bai 20:
Trong tir truong B du rong, chidu dam ra mat gidy
e~ chuyén dong vai van toc ¥ sé bi tac dung luc dién tir

—

F,=e[vXxE]
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Luc F_E.} c¢6 phuong chiéu nhu hinh v& (4p dung qui tic ban tay trai va luu y chiéu # caa

e~ nguoc Vi v cua (+)).

e \ A A A A \ \ r 3 J— ~ hY
Luc tor Fgz lam e~ chuyén dong cong, néu vung tur truong 16n thi e~ sé quay tron.

']"."E-.l?2

R

Luc tur F_I; doéng vai tro luc huong tdm:  ev.B =

Vay, ban kinh: R = m—;

\ ) X A N \ 2zR  2am. 2s
Chu ky T caa chuyén dong tron Ia;T:%z_Tﬂ: Tm

v ab =33

A e 1 eb
Tan so: f:;:

2am
A - 1 2 =X \ 4 EEE
bong nang Eq = - m.v=. Bit Egvam — biétv = |—

Bai 21:
Muén day khong co sirc cang, can diéu kién:
Luc tir kéo 1én = Trong luc

iIB=mg—i="72="0g_2
B IB E

Chiéu cua i phai di tir trai sang phai (qui tac ban tay trai)
Bai 22:

Cam Ging tir B tai tam 0 gdm hai phan:

A 4

\ 4

— I R

§=E+Bz

o --

Véi By =22 (khi day thing, dai vo han)

2TR
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I A , N ‘A .
B, = 'ZLR (cong thirc dong di¢n tron)

Do ca B; va B, déu c6 huéng L va ddm vao trong mit gidy nén B = By + B,
Bai 23:
Theo dinhluat Biot — Savart — Laplace:
- Tir trudng cua hai doan dong dién thang gy ra tai 0
bang 0 vi goc © =0 nénsind =0

! N -
- Tu truong do dong dién 7 cung tron gay ra tai 0 la:

dolon: B = i(%j, chiéu B dam L vao gidy

Bai 24: \
) vung tur truong
Chura xét vai tro caa tir truong, khi ndi nguon E /
o} HECHES
vao day dan, dong dién qua day la dong trong E _1kin R 3 B
T 1]
Theo dinh luat Ohm: | = — = ——— = 8A a |
co dinh fuat Onm: 1 = = S sr0s ® i ® ®
vé6i R 1a dién tro day |; r 12 tré noi caa ngudn - _’d <
X

a. Poan day 1c6 dong I dat trong B ¢6 chiéu

nhu trén hinh v€, chiu luc tir Fg = 1IBsin6

chiéu F_l; sang phai (qui tic ban tay trai)

Luc F_ET 1am day chuyén dong, gy ra bién thién tir théng dd do quét qua mot dién tich
dd = BdS = Bldx

Sut dién dong cam tng xuét hién: € = f =Bl % =BIv=0,8.1,2.12,5 = 12V

Sdd € gay ra dong cam tng i trong day 1 ¢6 chiéu nguoc véi dong I (qui tic ban tay
phai)

V& do I6m: i=——=-——=4A

R+7r  2,5+0.5
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Do chiéu cua i va I ngugce nhau nén dong tong cong trong %y la: B l
T (tong) =1 —i=4A (chiéu theo I)
b. Néu day dan dimng lai, sdd cam tmg € = 0, do dé)(dﬁlg camungi=0

. 0

Khi d6 dong dién tong trong ddy s& ting tir R -

Bai 25: J L .
Luc Lorents tac dung 1én dong dién trong thanh tru:
Fg = 1dBsin®
Cong dich chuyén thanh tru di khoang L:
W =Fg.L
Di hét doan L, cdng nay chuyén sang dong ning cta thanh:
Wy = i mv?2 + é lo? (tinh tién va quay)

9 A \ 4 4 1 \ A A 7
¢ day I 1a moomen quan tinh: [ = EmRZ; o la van toc goc: o = i

Theo dinh luat bao toan Céng — Pong ning tai diém dau va cudi:
W = W; (b6 qua vai tro cua dong cam ing)

4IdBL

Fgl = i mv?2 + i mv2, Vay: v = (thay sé v 1,07 m/s)

am

Bai 26:

Luc kéo can thiét dé thanh truot sang phai véi

Arn 4 & \ A+ Fapp
van toc v la Fapp. R !

a. Khi thanh trugt trong tir truong B , ¢6 bién thién !

tir thong d® nén xuat hién sdd cam tng trong day:
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do dax TailieuVNU.com Téng hop & Swu tdm
e=—=Bl—==Blv
dt dt
n r b 9 I4 . HII-I
Sdd € gy ra trong mach kin dong cam tng: 1= g = ?u

Thanh | ¢c6 dong I dat trong tir truong s€ chiu lyc dién tur tac dung:
Do 16n: F. = ilB, chiéu F; huéng sang trai thoe qui tic ban tay trai.

EBlv B2 7w

Vay hIC kéO Fapp = F|_ = iIB = (?j.I.B =

B2 [%p?

b. Cong suit toa ra trén dién tro 1a: P=R i? =

Cudn day nho
tiét dien S

Bai 27:
_ . A . Cuon day
Khi c¢6 dong dién, cudn day Solenoid

tao ra tir trudng déu trong 1ong cua no:

B = uon.l

r - p} /{ \ A . . N
VGi n la s6 vong trén don vi dai (n = Tﬂ),

N, 12 s6 vong cua Solenoid

Vay B = uon.[30(1- e1%)]
Néu trong 16ng 6ng day c6 cudn day nho,
tiét dién 1a S = =R? thi tir théng qua no 1a:
® = BS = BScosd = B(nR?)
® = pon(nR?).[30(1- e1%Y)]

, P ~ A s TN Nd&
Sdd cam &ng trong cudc day nhé la e = - —
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(dau trir @é chi sy chéng lai bién thién cua tir théng qua S)
Bai 28:
Goi tiét dién cua 6ng day Solenoid 1a Sy, tiét dién caa cuon day ngoai 12 S,.
Do c6 dong dién trong Solenoid nén trong 16ng éng day S; ¢6 tir truong déu:
B = ponl
Theo dau bai, | = 5.sin(120t) bién doi theo t nén B ciing bién doi theo t.

Cudn day to bén ngoai Solenoid, tiét dién S; = tR? nhung bién thién tir théng chi qua
né trong tiét dién Sy = ar?.

Vi thé tir théng @ qua cudn day to 1a: @ = §§£ = BS;c0s60 + B(S2— S1) =BS;

_Nde _ 45 _ a )
g=——= 15.S; ” 15.51.p0n " (thay so0)
Bai 29:

Do 16n sdd cam tng trong khung day la:

g = N2% = N9 _ NS coso L2 3
dat dt dt 0
voi N =500: S = R2, § = 30°, j—f = 0,2 (T/s) i

Chiéu cua dong cam tng nhu hinh vé& dé chdng lai su giam cua tir truong
(vi chiéu dong i lam tang thém dudng sire hudng tir trai qua phai)
Bai 30:

Hinh v& nhu hinh bén
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A 14 N do
+]§)Qlonsddcamu’ng:s=NE=N

V6i N =300; S = (r.0,042); 6 = 30° 2 = 85 T/s

d{BScosd)
dt

€ = NScos0. a5
dt

d
d

+ Chiéu ctuia dong cam tmg i nhu hinh v& dé sinh ra

- X £ - -
duong strc nguoc chiéu véi su tang cua B.

Bai 31:
, ~ Y < , ‘A 1 192 1 9
Str dung cong the tinh nang luwong cua tu dién: W = S QU= S °3 CuU
1. Khi tu duoc nap dién, sau d6 ngat khoi ngudn:
9 2
a. Trén tu c6 Q khong doi, ta dung cong thirc W = i%
A 1% S 1
Ban dau W = o sau khi kéo tuchod’=2d suyraC’ = S C
A - ,  1¢° <
Vay sau khi kéo W’ = ST o 2W (tang)
b. D6 day vao tu chit dién moi €: van c¢6 Q khong doi
X 1Q? L 3R ,
Ban dau W = S > sau d6 @6 esuyraC’ =¢.C
R e s 10@% 1 .,
Vay sau khi do € c6 nang luong tu la: W’ = S ;.W (giam)

. Khi nap dién cho tu ma van giir ngudn, c6 nghia U = const
W = CU?

Sy phu thudc C s& dan dén thay d6i nang luong cua tu

a. Néu d tang gap d6i, tu C’ = i C = W= i.W (giam)
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b. Néudd dignméie =>tC =eC =>W =>CU?=> (eC)U?=eW (tang)

Bai 32:
Tinh toan trong hai truong hop trude va sau khi rat dién moi: W va W’

a. Thu dugc: Cong =W’ — W = (g - )W = 4.W = 4.10°5)
b. U=100V; U’ =500V

TailieuVNU.com Téng hop & Swu tAm

Bai tap dién khoa ngoai

26


NguyenVietAnh
Typewriter
TailieuVNU.com Tổng hợp & Sưu tầm


	https://tailieuvnu.com/



