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Smav Soru ve Cevap Kagidi
1.8 2.8 TOPLAM

Adi Soyadi
Ogrenci Numarasi Grup No
Boliimii Sinav Tarihi 25.11.2020

. KLASIK EMT I Smav .
Dersin Ad1 L ARA SINAV-1 Siiresi 40 dak. Smav Yeri
Dersi veren Ogretim Prof. Dr. Cetin TASSEVEN, Prof. Dr. Zeynel YALCIN i
Rl mza
Uyesinin Ad1 Soyadi

YOK nun 2547 sayih Kanunun Ogrenci Disiplin Yonetmeliginin 9. Maddesi olan “Sinavlarda kopya yapmak ve yaptirmak veya buna tegebbiis
etmek” fiili isleyenler bir veya iki yariyll uzaklastirma cezasi alirlar.

Bireysel kullanim disinda izin alinmadan kismen ya da tamamen kopyalanmasi, ¢cogaltilmasi,
kullanilmasi, yayimlanmasi ve dagitilmasi yasaktir. Bu yasaga uymayanlar hakkinda 5846 sayil
Kanun uyarinca yasal islem yapilacaktir, Uriiniin tiim haklari sakhdur.

1.a) Quarter of a circle of radius R on zy plane has non uniform

linear charge density given by 1(6) = 1,Cos(0), where A, is a

QUESTIONS

constant. Find the electric field vector E on the x-axis.

1.b) Electrostatic potential of a charge distribution in spherical coordinates given as

V(r,¢) = —Aln(r) — BSin(¢), where 4 and B are constants.

i) Find the corresponding electrostatic field vector E (r,08,9)

ii) Is this a legitimate electric field?

iii) Find the charge ¢ inside a sphere of radius R with the center at the origin.
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QUESTIONS

Q 2. A square pipe with cross sectional dimensions X,
running parallel to the z—axis (from —oo to ), has three

grounded metal sides, at y = 0, x = 0, and x = m. The

fourth side, at y = m, is maintained at a specific potential

Vo (x) = Sinx + Sin2x. Find the potential inside the pipe

that satisfies the boundary conditions below:

. V(0,y) =0; ii. V(m,y) = 0;
iii. V(x,0) = 0; iv. V(x,m) =Vy(x) = Sinx + Sin2x
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QUESTIONS
Q1. A sphere of radius R has the potential on its surface given by

Vo(0) = 2Co0s?8 — Sin?6.Using the azimuthal symmetric solution
of the Laplace equation in spherical coordinate:

a) find the potential V(r, 8) inside r < R and outside r > R the
sphere,

b) find the surface charge density o(6) of the sphere,

c) find the total charge of the sphere, and

d) find the electric field inside r < R and outside the sphere r > R.

Q2. A long insulating cylindrical shell of inner radius a and outer radius b with relative permittivity &, = 7

k
has non uniform charge density given by p = 5 where k is a constant.

a) Find the electric displacement D and electric field E at the regionsof s<a, a<s<b and b<s.

. ey i to
b) Find the bound charge densities (p,, 0,™¢", og**",0,°F, gpottom™)

c) Taking the potential zero at the central axis V(s = 0) = 0 find the potential on the outer surface of the

material.
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QUESTIONS

Q1. Aspherical linear dielectric material with electric susceptibility y, and radius R has

a total charge of Q with non uniform charge density given by p =§ where k is a

constant.

a) Find the electric displacement D inside (r £ R) and outside (r = R) of the sphere.
b) Using D, find the electric field E inside (r < R) and outside (r = R) of the sphere.

1 — -
c) Find the energy of the sphere using W = > f D - E dr.

Q 2. A thin rod of length 2L with linear charge density A = ay, where @ > 0 is
a constant, is placed on y-axis as shown in the figure
a) Find the monopole and dipole moments of the rod.

b) Find the approximate potential at point P. V = Vionopor + Vaipor

Q 3. A very long wire carrying a steady current I is bent into a shape given in the figure.

Using Biot-Savart law find the magnetic field vector formed by the wire at the origin §o-

Q 4. A wire carrying a steady current I, consists of five straight parts (1, 2,
3,4, and 5) and is place next to a very long wire carrying a steady current I;
as shown in the figure.

a) Find the forces acting on each parts of wire I, due to long wire I; in terms

L

of unit vectors.

b) Find the total force acting on wire I, in terms of unit vectors.
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