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Sila pastikan bahawa kertas peperiksaan ini mengandungi SEBELAS muka suatt yang
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3awab kesemua LIMA soalan. Pelajar dibenarkan menjawab semua soalan dalam bahasa
Inggeris ATAU bahasa Malaysia ATAU kombinasi kedua-duanya.

1 .

	

Permukaan suatu sfera berjejari a (ptisatnya pada asalan koordinat) dicaskan
dengan ketumpatan cas permukaan seragam cr .

(a)

	

Hitting jumlah cas Q' pada sfera itu.

	

(5/20)

Dapatkan daya yang dihasilkan oieh taburan cas ini terhadap suatu cas titik
q terletak pada paksi zjikalau :

(i) z > a (10/20)

(ii) z < a (s/2o)

2.

	

Suatu segi empat sama, sisinya a, terletak pada satah xy dengan pusataya pads
asalan koordinat.

(a)

	

Hitting pengartihan magnet (B ) pads, suatu titik yang terletak pada paksi z
jikalau arus sebanyak 1' mengalir mengelilingi segi empat itu.

(15/20)
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Tunjukkan bahawajawapan anda akan memberi keputusan
Z~,uol

bagi

pengaruhan pada pusat segi empat itu .

3 .

	

Suatu medan B diben dalam sistem koordmat silmderan sebagai :

B=0

	

0<p<a

2 _a2
B

2

ljoj

np
(b

-a
2 )0

B ° Uol
02np

a<p<b

b<p

(a)

	

Dapatkan ketumpatan arcs J' di semua tempat.

	

(15/20)

(b)

	

Bagaimanakah menghasilkan medan seperti ini?

	

(5/20)

4.

	

Kawasan di antara dua sdmder (sepaksi dan panjang tak terhingga, seperti yang
ditunjukkan dalam gambarajah berikut) diisi dengan cas yang mempunyai
ketumpatan pch= AeP. Hitung E di semua tempat.

(5/20)
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5.

	

Seutas dawai, panjang tak terhingga, yang membawa arcs I, dikelilingi oleh petala
silinderan (jejarijejari a dan b) yang sepaksi dengannya. Petala itu diperbuat
daripada bahan magnet III yang mempunyai kerentanan x.

(a)

(b)

[ZCT 304E]

Dapatkan B dan H di semua tempat . (10/20)

Hitungkan ketampatan-ketumpatan anus pemagnetan . (10/20)



TERJEMAHAN

(i)

	

z >a

(ii)

	

z<a

4-
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Please check that the examination paper consists ofELEVEN printed pages before you
commence this examination.

Answer all FIVE questions . Students are allowed to answer all questions in English OR
bahasa Malaysia OR combination.. . .af both.

1 .

	

The surface ofa sphere of radius a (centered at the origin) is charged with a
uniform surface charge density a.

(a)

	

Calculate the total charge Q' on the sphere.

	

(5/20)

Find the force exerted by this charge distribution on a point charge q
located on the z axis if

induction at the center ofthe square.

(10/20)

(5/20)

2.

	

Asquare ofside a is located in the xy plane with its center at the origin.

(a)

	

Calculate the magnetic induction (B) at a point located on the z-axis if a
current f flows around the square.

(15/20)

(b)

	

Show that your answer gives the result

	

forthe magnetic

(5/20)
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3.

	

AcertainB field is given in cylindrical coordinates by:

(a)

	

Find the current density J everywhere .

	

(15/20)

(b)

	

Howmight one produce such a field?

	

(5/20)

(20/20)

(a) -

	

Find B and H everywhere .

	

(10/20)

(b)

	

Find the distribution ofmagnetisation current densities.

	

(10/20)
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4.

	

The region between two cylinders (coaxial and infinite, as shown in the following
figure) is filled with charge of density pa = Ae-P. Calculate E everywhere.

5 .

	

An infinitely long, thin wire carrying current 1 is surrounded coaxially by a
cylindrical shell (radii a and b) of l.i.h magnetic material of susceptibility x.

B=0 0<p<a

B'= uol (p
2

_aZ)
s

a<p<b
2~p b a

~_ /1°10 b<P2;rp



LAWMAN

Possibly Useful Integrals :

f (z-ru)du

J (r2 + z2 - 2zrp)3~2

z-r + z+r

z2 ( 1z-r,

	

Iz+rl)

i

J (r2 +z2d2zr~tt)ln = ~. (iz+ri -lz-r)

~

	

dc

	

__1

	

x

.1
(x

2
+a2)Y2

	

a2 . (x2 + a2)Y

lfxe

	

_
`~dx = ear

	

x
-

1

2a a

Useful Constants

6-

Mathematical Guidance

2
=8.99x109 cm

	

e=1.60x10-19C

2

co = 8.85 x 10-i2N

	

/JO = 4

	

x 10-7
TA
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. LAWMAN

Vector Calculus

Cartesian Coordinates

oA= dA +
MY +94,

ac 0-~ oa
a a

	

MYOXA =z(

	

- ~')+Y(-~ --)+i(°~ -

	

)

dr= dxdydz

	

dax = fdyda

	

day = ±dxdz

	

dal = ±dxdY

Cvlindrical Coordinates

~u=pp+ p~+zOz

v .A- 1 O
(PA

) + 1 6AO + OAZ

vxA= ;~(

	

Z -
aA~ )+9'( --p -~Z )+Z[

	

a (pAO)- 1 9A
- ---'p

P 010

	

Oz

	

eP

	

P aP

	

P 010

dr= Pdpdodz

0 dz az ac 4 o'k

PAP

	

°

	

P 90

Du=r-+0
1
- +j

	

1
c}

	

r o'i9

	

rsin8 AO

1 _a
D A

	

(rzA) +

	

1

	

_a
(sinrz &

	

rsin8 0

7_

dap = -Fpdodz daO = ±dpdz da, = ±pgPdo

p = cos oz + sino

	

_ -sink+cos¢.Y

Spherical Coordinates

OAO
r sin 0 0'10

Ox A =

	

[

	

(sin 9A )-
aAe

] -L-r-~Ar

	

(r" )] +r[a(rA) -r sin O M0

	

sin840

	

,a.0,."

	

0''8

dz= r2sinOdrdOdo

	

dar = ±r2sinOd do

	

dae= ± rsinQdrd¢

	

daO = -+rdrd8

r =sin 8 cos OE +sin8 sinO +cos8z

	

0 =cos 8 cos Oc'+ cos 8 sin Y - sin 8z

_ -sinhoc + cos~y
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LAA PIRAN

Maxwell's Equations:

D-D=pf o .B'=0

Electric Field:

Electric Flux:

	

(De = fE - da

8

Important Equations

Lorentz Force:

	

F=q(E +v x h)

Equation ofContinuity :

	

0-.'If +pf = 0

OXE=
d
M

	

'Oxk=Jf +M

Coulomb's Law:

	

Fq =

	

qqt R` s (for a collection ofpoint charges)
4=OR;

F =

	

q

	

(for a line charge distribution)Q

	

4=o L,

	

R3

Pq
_
4~

	

r
of

R)R'da'
(for a surface charge distribution)

o S ,

-Pq

	

q

	

p(r"')Rdz'
(for a volume charge distribution)9

	

4=a V,

	

R3

.t= Fq
q

Gauss' Law: c E-,W = Q`

	

(integral form)
so

O E = P(r)

	

(differential form)
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LAMPIRAN

Scalar Potential:

	

O(F) =

	

q`

	

(for a collection ofpoint charges)
41reoR;

O(F) = 4xro
~, "(rR

	

(for a line charge distribution)

O(r)
=
4~

1, 6(rRda
' (for a surface charge distribution)

o

O(F) -

	

1

	

P(r')dr' (for a volume charge distribution)
4=o ' R

Potential Energy:

	

UB (r) = qO(r)

	

(for an isolated point charge)

Ue =
2
Y q; O; (r";)

	

(for a collection ofpoint charges)

U., = 2 , A.(r)¢S(r)ds

	

(for a line charge distribution)

Ue = 1 la(j;t)O(F)da

Ue = 2 jp(r)O(r)dz

	

(for a volume charge distribution)

ue =
2
soEa

	

(energy density in an electric field)

Ue = juedz

	

(total energy)

Multipole Moments: Q=Y,q; or Q = sAds or Q =
i

	

L

_A (scalar potential)

(for a surface charge distribution)

6dQ or Q = fpdz (monopole)
v

p =~q,F, or p = fa,rds or p = f6rda or p = fprdz (dipole)
r

	

L

	

s

	

v

Boundary Conditions:

	

Etz -Eii = 0 and E.2 -E.1 =E (electric field)
0

B.2 -Bni = 0 and Bt2 -'611 _ 41~ x n (magnetic induction)
. ..101-



LAMPIRAN

Electricity in Matter:

	

p=pf + pb

	

(free charge and bound charge)

Electric Current:

	

I =~= fJ -dad = fK. ds

Magnetostatic Force:

pb = -V 'j5 and 6b = P'n (bound charge densities)

D= cOE+P (definition ofelectric displacement)

D= ar ecoE = et (for an l.i.h. dielectric)

ue =2D-E

	

(energy density in matter)

jD -da =Qfi,, and V-D= pf

	

(Gauss' Laws for D)

J = Pv

	

K = av

	

(current density)

Ids = Kda = Jdr

	

(current elements)

Jf = at

	

(ohm's Law)

PC,-+C

- 1 0-

- pu I

	

Airs x (I'ds' x R)

4)r C,

	

Rs

Magnetic Induction : B=
4z

1I.R~i
x R

	

(for a filamentary current)
c ,

P =
4~ 1, K ~~ (for a surface current)

B =
4~

!'If
RRdr'

	

(for a volume current)
v

Ampere's Law:

	

JB cps =,uOI,

	

(integral form)
c

V x B = poj

	

(differential form)
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LAMPIRAN

Vector Potential:

	

B=0x A

'UO ~I'd4'
A=-

4z R

A = /JO

	

K'da '
41rI

	

R

,ua J'dr'A=-
4n f,

	

R

Magnetic Flux:

	

4Db = jB - da

(for a filamentary current)

(for a surface current)

(for a volume current)

Faraday's Law:

	

st = j Et - ds =

	

d~b

	

(integral form)

O x E _ ~

	

(differential form)

Magnetism in Matter:

	

J= Jf + J.

	

(free current plus magnetisation current)

J~, = Ox M (magnetisation volume current density)

K,~ =Mxn-

	

(magnetisation surfacet density)

B = ,ua (hI+ M)

	

(definition ofmagnetic field)

B= ,cco(II +M) _

	

(1+ xm}H =~cH (for l.i.h. material)
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