RIV-(1] 202406

BSC.OLUS
B.SC. PHYSICS SET
SECOND SEMESTER
ELECTRICITY & MAGNETISM A
BSP —-921 IDMn OLD COURSE [REPEAT)
[USE ONMR FOR OBJECTIVE PART)
Duration: 1:30 hrs. Full Marks: 35

I'ime: 15mins.

[ Objective ]

Marks: 10

Choose the correct answer from the following: IX10=10
L. The electric field for a point charge goes as (in spherical polar coordinates)

I

L 1/r b. 1/1?
C. 1/r? d. 11

Physically, the electric field is
A, torce per unit charge b. force per unit length

¢. lorce per unil current d. force per unitarea

Choose the correct statement.

Field Tines begin trom positive b. Field lines begin from negalive
charpes charges.
c. Field lines can terminate in midair, d. Field lines can cross cach other.

I o is the charge per unit surtace, then over an area A, the total charge would be
a o b. gl
cL ot d. a/A

The tlux ot an electric tield £ through a surface § is

s [l:: ~dd b. f Ex di

C. [ Eda d. None of these

[he curl of an electrostatic field is

a. p/eg b. p
G €0 d. 0
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9.

10.

Magnetic force in a charge @, moving with velocity ¥ in a magnetic field B, is the

Lorentz force, and it is expressed as

a. ’-'.'rnm/ = Q(U X ") b.
C. l';nan == O!'; d.

V-E=?
a. pl€a b.
€ p o

FandV are the electric field and potential res
a. E=-v
C. V-VUXE=V

Poisson’s equalion reads as
a3 vVV=0
c. VIV = —p/eq

"':rnriu = (15 x H)
Fnag = QB

€a
PEn

pectively. The relation between them

b.
d.

b.
d.

v-E=v
None of these

V2V = p/eg
None of these
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1o

4.

Time: 1

Draw
a.
b.
C.
d.
a. Fi

[ Dcscrintive]

hr. 15 min.

Marks : 25

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

the ficld lines for
a charge g
a charge 2q
two equal charges separated by some distance.
two equal and opposite charges separated by some

distance.

nd the electric field (magnitude and direction) a distance z

above the midpoint between two equal charges, g, a distance d

apart.

b. Find the electric field (magnitude and direction) a distance z
above the midpoint between two equal but opposite charges,

q.

a. A

—q, a distance d apart.

long cylinder carries a charge density that is proportional to

the distance from the axis: p = ks, for some constant k. Find

the electric field inside this cylinder.

b. Suppose the electric field in some region is found to be

E

= krr, in spherical coordinates (k is some constant).

(a) Find the charge density p.

(D) Fin

wd the total charge contained in a sphere of radius R,

centered at the origin.

Iir

d | d UID

L .a . .
UV = ——(0%p)  ————(sinf vy) + —————
it r2 (),.(' V) + rsind do (sin gl rsinf@ d¢p

a. Three charges are situated at the corners of a square (side a),

das

br

shown in the given figure. How much work does it take to

ing in another charge, +q, from far away and place it in the

fourth corner?

h
+

h
li

4+3+3=10

*h
pra
‘h
]
=
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b. How much work does it take to assemble the whole

configuration of four charges?

.« -y

5. a. Twoinfinite parallel planes carry equal but opposite uniform
charge densities +a, as shown in the given figure. Find the
electric field in cach of the three regions: (i) to the left of both,
(ii) between them, (iii) to the right of both.

. st
1 i) -
»

D

+0 a

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

G+4=10
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