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Electro Magnetic Theory

CHAPTER

Unit 1.1: Coulomb’s Law

[NET JUNE 2020]
Three-point charges q are placed at the corners of an
equilateral triangle. Another point charge —Q is placed at
the centroid of the triangle. If the force on each of the
charges q vanishes, then the ratio Q/ q is
(@) V3 (b) =

(©) 57 (d);

[NET JUNE 2016]
Four equal charge of +Q, each are kept at the vertices of
a square of side R. A particle of mass m and charge +Q is
placed in the plane of the square at a short distance a (<«
R) from the centre. If the motion of the particle is
confined to the plane, it will undergo small oscillations

with an angular frequency

Q2 Q2
(a) 2mggR3m (b) megR3m

V20?2 Q>
(c) nmegR3 ( 3

oR°m 4mEgR M

[NET DEC. 2016]
The charge per unit length of a circular wire of radius a in
the xy — plane, with its centre at the origin, is A =
Aocos B, where A, is a constant and the angle 6 is
measured from the positive x —axis. The electric field at

the center of the circle is

T _ Ao & 2 _ Ao 4
(a) E= 4-anl (b) E= 4-E0al

F—__ % s F=_t
(C) E= 4€pa (d) E= 4€pa

[NET DEC. 2012]
Three charges are located on the circumference of a
circle of radius 'R’ as shown in the figure below. The two
charges Q subtend an angle 90° at the centre of the
circle. The charge ‘q’ is symmetrically placed with respect
to the charges Q. If the electric field at the centre of the

circle is zero, what is the magnitude of Q?

Q Q
q
(a) 7 (b) V2q
(c) 2q (d) 4q

[NET DEC. 2011]
Four equal point charges are kept fixed at the four
vertices of a square. How many neutral points (i.e. points

where the electric field vanishes) will be found inside the

square?
(a) 1 (b) 4
(c)5 (d)7
Answer Key
1 2 3 4 5

b c a a C




CSIR NET - Previous Year Questions

:: Solutions ::

Solution:- (b)
Force on q should be zero (F = 0)

IW:JM_@yﬁJﬁ_ﬁﬁfagﬁﬁ
2 4 4 2
PS = Zof PT

2 3a a
PS'—-E X'—;—Zb Vg
Angle of equilateral triple is 60°. So
Force on q due to all 3 charpes q,q & — Q.

kq?cos30° kq?cos30° qQ
+ =

k
)
V3
Solution:- (c)
A : D
+Q : +Q
! ///)' E,
I R I i oV B
a I :1— —>
; PN\ ]
*Q : +Q
B ' C
|
- R >

Consider particle is at point P which is at a distance (a)
from the centre O.

E, & E, be the electric field due to charges present at A
& B resp.

E; = E, because distance & charges are equal due to
which we calculate electric field at point P.

k
E1=E2= 7] <

R R, a)?
(G)+G+5)]
Resultant of electric field’s present at point P due to
charges present at A & B are.
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Similarly, B3 = E, = ——5——
[G-a) +() ]
Resultant E5,,, = 2E5 cosd = %(Rz;a)
2

4/2k6 [R _ ] 2

By == I
Now, add equation (1) & (2)
Resultant F = 4/2k6 [(5 _ a) _ (g " a)] , _ BV2K0

R3 2 R3

—8v2 fa
R3 4me
-226

mEGR3

E>=>

E>

Force on that charge present at point P is F = QFE F =

-2v2Qa
TEGR3

24/2Q2
T EymR3
Solution:- (a)

Given Angle measured From x — axis.

A=0
p
‘A=Ao dEcos@ e Aho
< 5 : >
9E | desine
1
le—Q—>
Y

Correct option is from a & b.
Electric field due to a charged element at P is.
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dE = —dEcos 6 i —dE sin@ |
So, the total electric field at at the centre is.

= , Adl o~ Adl .
E=—i f4neoa2 cosf —j f4ne0a2 sin
Given :-1 = A,cosf
2 _ . r2migcos® 6 _
E=-i |, ea? (a db)
n Ao cosB(adB)sinb
] IHT [dl =a dQ]
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4. Solution: (a)

Electric field due to the two equal charges Q will be

Q Q
E1 sin 45°
- - - >
Ez sin 45°
q
Y
N~ (E++Ez) cos 45°
D S
By =E = 47y R2
Electric field due to the charge q will be E5; = ! iz
4meg R
Resultant of E; and E, is = y/E2 + EZ = \2E, ,
—p Y20 __4a
By =E, = 4mEQR?  4meyR*
-4
=0 = 7

5. Solution:- (c)
Inside the square, there is only five points where the field
vanishes due to symmetry one at the centre and other 4

also present due to the 4 charges present at the vertices.

IFAS Publications



