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ELECTROSTATICS

1 When a Piece of Polythene is rubbed with wool, a charge of -2x107C is developed
on polythene. The mass transferred to polythene is ..... kg.
(A) 11.38x107% (B) 5.69x10™ (C) 2.25x107™ (D) 9.63x10™
2 A Semicircular rod is charged uniformly with a total charge Q coulomb. The

electric field intensity at the centre of curvature is .......

(A) =2 (B) 2 () 22 (D) 2

- - - -

3 Four charges, each equal to —Q, are placed at the corners of a square and a charge

+q is placed at its centre. If the system is in equilibrium, the value of g is .........

A) %(1+2ﬁ) (B) —%(1+2ﬁ]

(C) —%(1+2\E] (D) %(1+2f)

4 Two equal negative charges —q are fixed at points (o, a) and (o, —a). A positive
charge Q is released from rest at the point (2a, 0) on the X - axis. The charge Q will
(A) move to the origin and remain at rest there
(B) execute simple harmonic motion about the origin
(C) move to infinity
(D) execute oscillations but not simple harmonic motion

5 Two small conducting sphere of equal radius have charges +1uc and — 2uc

respectively and placed at a distance d from each other experience force F;. If they
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10

11

are brought in contact and separated to the same distance, they experience force F,.
Theratioof Fito F,is ..........

(A)-8:1 B)1:2 (C)1:8 (D)-2:1
Three charges, each of value Q, are placed at the vertex of an equilateral triangle. A
fourth charge q is placed at the centre of the triangle. If the charges remains
stationery then, g = ...............

) B -5 © D) 3

Two point charges repel each other with a force of 100 N. One of the charges is

P

increased by 10% and other is reduced by 10%. The new force of repulsion at the
same distance would be ........ N.

(A) 121 (B) 100 (C) 99 (D) 89
A charge Q is divided into two parts and then they are placed at a fixed distance.
The force between the two charges is always maximum when the charges are .........

o L L

A copper sphere of mass 2 gm contains about 2x10°* atoms. The charge on the
nucleus of each atom is 29e. The fraction of electrons removed.
(A) 2x10™ (B) 1.19x10™ (C) 125x10™ (D) 2.16x10™

The rate of alpha particle falls on neutral sphere is 10** per second. The time in

which
sphere gets charged by 2uc is ......... sec.
(A)2.25 (B) 3.15 (C) 6.25 (D) 1.66

Two small charged spheres repel each other with a force 2 x10°N. The charge on

one sphere is twice that of the other. When these two spheres displaced 10 cm
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further apart the force is 5 x10*N, then the charges on both the spheres are

(A) 1.6x10™°C.3.2x107°C (B) 3.4x10™°C.11.56 x10™°C

(C) 33.33x107°C. 66.66 x 107°C (D) 2.1x10™°C. 4.41x107°C

12 Three charges —qs, + g, and —qs are placed as shown in figure. The x component of
the force on —q is proportional to .........

Y
_q3 M
\,_ B
«—b—1 -
~ = T

(A) L —q—?,sinEl B) L L o0
b® a’ b® a°

() L2 4+ D1 ging (D) L+ L o050

) 5
a- b- a“

ra

13 For the system shown in figure, if the resultant force on q is zero, then

q a
(O’ a \\ // Q
1oL (A) 242 (B) 2v/2Q

T\ (O) 243Q (D) —34/2Q
14 Two point positive charges g each are placed at (—a, 0) and (a, 0). A third positive

charge q, is placed at (0, y). For which value of y the force at g, is maximum
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16

17

18

(A)a (B) 2a (C) jE (D) 5

Two identical charged spheres suspended from a common point by two massless
strings of length | are initially a distance d (d << | ) apart because of their mutual
repulsion. The charge begins to leak from both the spheres at a constant rate. As a
result the spheres approach each other with a velocity v . Then function of distance
X between them

Becomes ...........

-1

(A) vax (B) y g2 (C) vax D) yqx

ba | =

Three identical spheres each having a charge g and radius R, are kept in such a way

that each touches the other two spheres. The magnitude of the electric force on any

sl

Two equal negative charges —q are fixed at points (0, a) and (0, —a) on the Y axis.

sphere due to othertwois  ...........

W% 1 ﬁ[i} (B)%\E[QJL ) . \f[i‘ D) -

4ne, 4 \R me \R 4re, 4 \R)

A positive charge q is released from rest at the point x (x < < a) on the X-axis, then

the frequency of motionis .........

q’ 2q’ y |4d B
(a) e, ma’ (B) dme, ma’ (©) 21 €, ma’ (D) T e, ma’

Two identical balls having like charges and placed at a certain distance apart repel

each other with a certain force. They are brought in contact and then moved apart
to a distance equal to half their initial separation. The force of repulsion between
them increases 4.5 times in comparison with the initial value. The ratio of the

initial charges of the balls is ........

(A)4:1 B)6:1 (C)3:1 (D)2:1
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20

21

22

23

24

A point charge q is situated at a distance r from one end of a thin conducting rod of
length L having a charge Q (uniformly distributed along its length). The magnitude
of electric force between the two, is ...............

2kqQ kqQ L kqQ kQ
(A) G+ L) (B) 4 L) (C) -1 (D) (L)

Two point charges of +16uc and —9pc are placed 8 cm apart in ait. ...............
distance of a point from —9uc charge at which the resultant electric field is zero.
(A) 24 cm (B) 9 cm (C) 16 cm (D) 35 cm
Point charges 4puc and 2pc are placed at the vertices P and Q of a right angle
triangle PQR respectively. Q is the right angle, PR = 2 x10?m and QR =10?m .

The magnitude and direction of the resultant electric field at R is .........

(A) 428x10° NC™". 45° (B) 2.38x10° NC™'. 40.9°

(C) 1.73x10* NC*.34.7° (D) 4.9x10"° NC™, 34.7°

An inclined plane making an angle of 30° with the horizontal is placed in an
uniform electric field E = 100 Vm™. A particle of mass 1 kg and charge 0.01 C is
allowed to slide down from rest from a height of 1m. If the coefficient of friction is
0.2 the time taken by the particle to reach the bottom is .......... sec.

(A) 2.33 (B) 4.337 (C)5 (D) 1.337
A small sphere whose mass is 0.1 gm carries a charge of 3x10°C and is tie up to
one end of a silk fibre 5 cm long. The other end of the fibre is attached to a large
vertical conducting plate which has a surface charge of 25x10°Cm?, on each side.
When system is freely hanging the angle fibre makes with vertical is ...............

(A) 41.8° (B) 45° (C) 40.8° (D) 45.8°
A Semicircular rod is charged uniformly with a total charge Q coulomb. The

electric field intensity at the centre of curvature is .......
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26

27

28

29

2KQ 3KQ L KQ
(A) — (B) — (€) —3 >
i o i o
The electron 1s projected from a distance d and with »
v
mitial velocity v, parallel to a uniformly charged flat : ’
conducting plate as shown in figure. It strikes the plate > Y
after travelling a distance / along the direction. The sur-
face charge density of conducting plate 1s equal to e

2d g, mo, B) d g, mv’ (©) de, my, D) 2d g, mv%
el el | el el’

(A)

Two point masses m each carrying charge —q and +q are attached to the ends of a massless
rigid non-conducting rod of length /. The arrangement 1s placed in a uniform electric field
E such that the rod makes a small angle 5° with the field direction. The minimum time
needed by the rod to align itself along the field is ........

2m/ T | ml m/ m/
t= t== |— ) t= | — =2, [—
(A) t=m 3GE (B) zw/qu (C) oE (D) t 2”‘/E

Two uniformaly charged spherical conductors A and B having radius Imm and 2mm are
separated by a distance of 5 cm. If the spheres are connected by a conducting wire then in
equilibrium condition, the ratio of the magnitude of the electric fields at the surfaces of
spheres Aand B is .........

(A)4:1 B)1:2 (0)2:1 (D)1:4

Let P(r)= n§4 I' be the charge density distribution for a solid sphere of radius R and total

charge Q. For a point ‘P’ mside the sphere at distance r, from the centre of the sphere the
magnitude of electric field 1s

Q ) Qr’
dne, 1’ 4t e, R* 3ne, R* (D)0

A simple pendulum consists of a small sphere of mass m suspended by a thread of length
[. The sphere carries a positive charge q. The pendulum is placed m a uniform electric
field of strength E directed Vertically upwards. If the electrostatic force acting on the
sphere 1s less than gravitational force the period of pendulum is
A

(A) (C)
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30

31

32

33

34

bd | =
1d | =
e

L A I (il 2
(A)TQ?I_QE} (B)TZZR[LE] (()T2K[g+(‘:f:l (D) T=2n —}

m

Consider a system of three charges /3. q/3 and —2a/3 |
placed at points A, B and C respectively as shown in the B
figure. It the radius of the circle 1s R and ~CAB = 60°

then the electric field at centre O 1s ........ C

q q’ \
ST S B) Size, & \
A

(C) (D) 0

6me, R
In Millikan’s o1l drop experiment an o1l drop carrying a charge Q is held stationary by a p.d.
2400 v between the plates. To keep a drop of half the radius stationary the potential differ-
ence had to be made 600 v. What 1s the charge on the second drop ?

N (B) — (0)Q (D) —

(A) = M 5

Equal charges q are placed at the vertices A and B of an equilateral triangle ABC of side a.
The magnitude of electric field at the pointcis .........

NES ®) “f () Y2Ka

a’

(D) —L

a’ 2rteya’
An electric dipole 1s placed along the x-axis at the origin 0. A point P 1s at a distance of 20

L T : :
cm from this origin such that OP makes an angle 3 with the x-axis. If the electric field at

P makes an angle 6 with the x-axis, the value of © would be ...........

() w o (VB
A) -+t — | B) - C) — D)t -
@) 3+t T B 3 © 3 (>a11[2J

A particle having a charge of 1.6x107°C enters between the plates of a parallel plate

capaciter. The mitial velocity of the particle 1s parallel to the plates. A potential difference
of 300v 1s applied to the capacitor plates. If the length of the capacitor plates 1s 10cm and
they are separated by 2cm, Calculate the greatest initial velocity for which the particle

will not be able to come out of the plates. The mass of the particle 1s 12 x 10 kg .
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36

37

38

39

40

41

= (B) 10° = (c) 10" 2 (D) 10° ™
S S S S

(A) 10

A charged particle of mass 1 kg and charge 2 ¢ 1s thrown from a horizontal ground at an

angle g = 45° with speed 20m/s. In space a horizontal electric field E=2x10"V/m exist.
The range on horizontal ground of the projectile thrown is ............... .

(A) 100 m (B) 50 m (C) 200 m (D) 0 m

If electron in ground state of H-atom 1s assumed in rest then dipole moment of electron

proton system of H-atom1s .............. :

0
Orbit radius of H atom in ground state 1s 0.56 A .

(A) 0253x10% em (B) 0.848x10% ecm (C) 0.305%10™ ¢cm (D) 1.205 %10 cm

At what angle g a point P must be located from dipole axis so that the electric field
intensity at the point 1s perpendicular to the dipole axis ?
(A) 53° to 54° (B) 50° to 51° (C) 45 to 46° (D) 52° to 53°

A Charge q 1s placed at the centre of the open end of cylindrical vessel. The flux of the
electric field through the surface of the vesselis ...........

9 14 N 24
(A) e, (B) 3 e, (C) . (D) Zero
The inward and outward electric flux for a closed surface in units of Nm?/C are respec-
tively 8§ x10° and 4 x10°. Then the total charge inside the surface1s ........... C.
—4x10°
(A) —— (B) —4x10° (C) 4x10° (D) -4x10° &,

0

An electric dipole is placed at an angle of 60° with an electric field of mtensity 10° NC™.
It experiences a torque equal to 8./3Nm - If the dipole length is 2cm then the charge on the
dipoleis.......... C.

(A) —8x10° (B) 8.54x10™ (C) 8x10° (D) 0.85x10°°

A sphere of radius R has a uniform distribution of electric charge in its volume. At a
distance x from its centre, (for x < R), the electric field 1s directly proportional to ..........

(A) x (B) ! (C) a2 (D) x2
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43

44

45

46

47

A hollow cylinder has a charge q coulomb within it. If ¢ 1s the electric flux 1n units of volt-
meter associated with the curved surface B, the flux linked with the plane surface A in units
of volt-meter willbe .............

. B
1iaq_ 9

(A) 2[60 ¢] (B) 260

(C)% (D)E—O—¢

magnitude of the electric intiensity at a point 18 cm away 1s .......... NC.
(A) 0.66x10" (B) 1.32x10" (C) 0.33x10" (D) 3x10"

Two points are at distances a and b (a < b) from a long string of charge per unit length 2.
The potential difference between the points in proportional to .............

‘b A (b A b A b)
(A) ”[\ (7] (B) TeE, ”[ n2] () 21 €, ”\/; (D) 21 e, ”[ a)

Two Points P and Q are maintained at the Potentials of 10 v and —4 v, respectively. The
work done in moving 100 electrons from Pto Qis ..............

(A) 224x107] (B) -9.60x10™7] (C) —2.24x107°] (D) 9.60 %1077

The electric Potential V at any Point o (X, v, z all in metres) in space is given by V = 4x2
volt. The electric field at the point (1m. 0.2m) 1n volt/metre 1s ......

(A) 8, along negative x - axis (B) 8, along positives x - axis
(C) 16, along negative x - axis (D) 16, along positives x - axis
- 10 - - ..
Charges of +—x107C are placed at each of the four corners of a square of side 8cm. The
J

potential at the intersection of the diagonals is ....

(A) 15042 Volt (B) 900+/2 Volt (C) 150042 Volt (D) 90042 -2 Volt
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49

50

Three charges 2q, —q, —q are located at the vertices of an equilateral triangle. At the centre
of the triangle.

(A) The Field 1s Zero but Potential 1s non - zero
(B) The Field 1s non - Zero but Potential 1s zero
(C) Both field and Potential are Zero
(D) Both field and Potential are non- Zero
Three concentric spherical shells have radii a, b and ¢ (a < b < ¢) and have surface charge

densities ¢. —o and o respectively. If V. V_ and V. denote the Potentials of the three
shells, then for c =a + b, we have

AV =V, =V, B)V.=V,=V, (C) V.2V, #V, (D) V.=V, #V,

Four equal charges Q are placed at the four corners of a square of each side 1s ‘a’. Work
done 1n removing a charge - Q from its centre to infinity 1s ...

V2@° , V2@ Q
(4)0 (B) TeE, a (© dn e, a (D) 2ne, a

ANSWER KEY

1(A) 11(C) 21(B) 31(D) 41(A)
2(A) 12(C) 22(D) 32(C) 42(A)
3(B) 13(A) 23(C) 33(A) 43(C)
4(D) 14(C) 24(A) 34(A) 44(D )
5(A) 15(B) 25(D) 35(C) 45(A)
6(B) 16(C) 26(B) 36(B) 46(A)
7(C) 17(A) 27(C) 37(D) 47(C)
8(B) 18(D) 28(B) 38(D) 48(B)
9(D) 19(B) 29(A) 39(D) 49(D )
10(C) 20(A) 30(C) 40(C) 50(B)
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Answer Key for current electricity

1)

11)

21)

)

41)

2)

—
ey
21

a1

3)

13)

23)

33)

43)

4)

a)

[~

|

3)

6)

(B~

15)

16)

[E~)

25)

26)

35)

35)

45)

46)

7)

-
o
E

a7y

LS

LS I

8)

18)

28)

38)

|

48)

9)

19 4
o
1 3
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10)

20)

30)

40)

30)
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