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BSC 0203
B.SC. PHYSICS SET
SECOND SEMESTER
ELECTRICITY & MAGNETISM A
BSP —-921 1DMJ
IUSE ONMR FOR OBJIECTIVE PART)

Duration: 1:30 hrs. Full Marks: 35
/| [ Objective
Time: 15mins. Marks: 10
;1 Choose the correct answer from the following: IX10=10
i
|l 1. The electric tield tor a point charge goes as (in spherical polar coordinates)
a. | Wi b. 1/r?
c. 1/ d. 1/x"
! 2. Physically, the electric tield s
a. torce per unit charge b. torce per unit length
] c. force per unit current d. force per unitareg

3. Choose the correct statement.

Field lines begin from posttive b. Field hines begin trom negative
charges. charges.
c. Field hmes can terminate i midair. d. Field lines can cross cach other.

4. 1o is the charge per unitsurtace, then over anarea A, the total charge would be
a. a b. aA
G o’ d. a/A

a1

Lhe tus of an electric tield £ through a surlace S is

a, ! Fdd b. [ E % dd

c. f]:""(l’u d. None of these

6. The curl of an electrostatic tield s
A Nl b. 0
(e €gp d. 0
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9.

Magnelic force in a charge @, moving with velocity ¥ in a magnetic field B, is the
l.orentz force, and it 1s expressed as

a.

C.

"':ma.q = O(U X "i) b.
Fnag = QU d.
V-E=?

plea b.

n d.

Fug =0 %X B)
Fnag = QB

€
PEon

EandV are the electric field and potential respectively. The relation between them

a.
C.

K= -vv b.
V-UXE=V d.

Poisson’s equation reads as

a.
C.

vV =0 b.
V2V = —p/e, d.

V-E=V
None of these

VY = p/eq
None of these
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[ Descrintivc]

Time: 1 hr. 15 min. hY

[ Answer question no.1 & any two (2) from the rest |

L. Draw the field lines for
a.” acharge q
b. acharge 2q
c. twoequal charges separated by some distance.

d. two equal and opposite charges separated by some
distance.

2. a. Find the electric field (magnitude and direction) a distance z
above the midpoint between two cqual charges, g, a distance d
apart.

b. Find the clectric field (magnitude and direction) a distance z
above the midpoint between two equal but opposite charges,
G, —q, a distance d apart.

o ac Along cvlinder carries a charge density that is proportional Lo
the distance from the axis: p = ks, for some constant k. Find
the clectric field inside this cylinder.

b. Supposce the electric field in some region is found to be
F = kr'F, in spherical coordinates (k is some constant).
(a) Find the charge density p.
(b) Find the total charge contained in a sphere of radius R,
centered at the origin,
i e ld(_i ) 0(_” ) 1 du,
int: |V VSieee—@*p.) & ————=—=1(SIN & Vp) F —r—m——
redr ! rsinfado rsin@ dgh
4. a. Three charges are situated at the corners of a square (side a),

as shown in the given figure. How much work does it take to
bring in another charge, g, from far away and place it in the

fourth corner?

larks: 25

S+5=10

443+3=10
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b. How much work does it take to assemble the whole
configuration of four charges?

oy —

i o
ry - — e

~y

a. Twoinfinite parallel planes carry cqual but opposite uniform
charge densities +a, as shown in the given figure. Find the

6+4
clectric field in cach of the three regions: (i) to the left of both,
(i) between them, (iii) to the right of both.

LI
m )y =« (hn

-

b. Find the electric tield outside a unitorm charged solid sphere
of radius R and total charge g.

USTM/COR/R-01

=10




