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B. Sc. PHYSICS
SECOND SEMESTER
ELECTRICITY & MAGNETISM

BSP —201 [REPEAT]
( Use Separate Answer Scripts for Objective & Descriptive )

Duration : 3 hrs.

( PART-A: Objective )

2022/07

Full Marks : 70

Time: 20 min. Marks: 20
Choose the correct answer from the following: 1X20=20
1. The potential for a point charge goes as (in spherical polar coordinates)
a. v 1 b. v 1
T 72
c: 1 d. 1
V ~— V ~—
13 r4
2. The flux of an electric field E through a surface S is given by
a. o TP b. e "
'(I)E“ISE da (DE=[V><E-da
s
c: = 5 1. “thes
e f(VE) - da d. None of these
s
3. For symmetrical objects, it is easier to find the electric field using the
a. Coulomb’s law b. Gauss’s law
¢. Ohm'’s law d. Lenz’s law
4 S dx =
| b.2
c.3 d.4
5. For conductors, the charges located
a. Inside the conductors b. On the surface
¢. Outside the conductors d. Nowhere
6. The energy per unit volume stored in the field is
a. EP_E2 b. EoEz
2
(2 350 g2 d. 2€,E?
2
7. The potential of a polarized object is the same as that produced by
a. A volume charge density p;, plus a b. Only a volume charge density pj,
surface charge density gy,.
¢. Only a surface charge density g,. d. None of these
8. Laplace’s equation reads as
a. V2V = —p/e, b. V2V = p/e,
c. V=0 d. viv =0
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[ PART-B : Descri tivej "Q
Time : 2 hrs. 40 min. Marks : 50
[Answer question no.1 & any four (4) from the rest ]

1. a.Evaluate the following integrals: (i) fus cosx 8(x — m)dx, (ii) [ 8(x — b) dx. 2"’2‘;‘3
b. Deduce Faraday’s law of electromagnetic induction in differential form.
2. a.Find the electric field (magnitude and direction) a distance z above the 5+5=10
midpoint between two equal charges, g, a distance d apart. Check that your
result is consistent with what vou’'d expect when z > d.
b. Calculate the co-efficient of mutual induction between two coplanar
concentric rings of radius R, and R, when current flows through the ring
of RandR 2 R,.
3. a.A hollow spherical shell carries charge density 2+3+2+3
< =10
(¥==9
In the region a < r < b. Find the electric field in the three regions: (i) r < a, (ii)
a<r<hb,(iii)r > b.
b. Plot |E| as a function of r.
4. a.Find the energy of a uniformly charged spherical shell of total charge q and 5+5=10

radius R.

b.If the electric field in some region is given (in spherical coordinates) by the

expression
B A7 + Bsin@ cos ¢

= 7

=
Where A and B are constants, what is the charge density?

Clvenivh Vi= 1 a(zv)+._a(' 0 V) + Lx 2
WAk =z ) T rsingas o Y T ising ap

(3] USTM/COE/R-01






