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Topic covered:
e Electrostatics (Session - 1)

Worksheet
1. Three equal charges are placed on the three corners of a square. If the force between
qiand g, is F;, and that between g;and g;is F;3, the ratio of magnitudes ?—2 is
13
a. % b. 2
1
2. When 10 electrons are removed from a neutral metal sphere, the charge on the sphere
becomes
a. 16ucC b. —16 uC
c. 32uC d. =32 uC

3. A metallic sphere A is given positive charge whereas another identical metallic sphere
B of exactly same mass as of 4 is given an equal amount of negative charge then,
a. Mass of A and mass of B will remain equal
b. Mass of A increases
c. Mass of B decreases
d. Mass of B increases

4. The force between two charges 0.06 m apart is 5 N if each charge is moved towards the
other by 0.01 m then the force between them will become
a. 720N b. 11.25N
c. 2250N d. 45.00N

5. Two point charges +3 uC and +8 uC repel each other with a force of 40 N. If a charge of
—5 uC is added to each of them, then the force between them will become
a. —10N b. +10N
c. +20N d. —20N

6. Three charges each of magnitude q are placed at the corners of an equilateral triangle,
the electrostatic force on the charge placed at the center is(each side of the triangle is L)

a. Zero b, Lt q*
" 4me, L2

1 3q2 d 1 q?
ame, L2 " 12me, L2
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7. Two charges placed in air repel each other by a force of 10~* N. When oil is introduced
between the charges, the force becomes 2.5x 107°N. The dielectric constant of oil is
a. 25 b. 0.25
c. 2.0 d. 4.0

8. Initially a body was neutral, after getting 80 micro coulombs of charge. The number of
additional electrons in it will be
a. 8x107° b. 80 x 10717
c. 5x10% d. 1.28x 107

9. Two point charges repel each other with a force of 100 N. One of the charges is increased
by 10% and the other is reduced by 10%. The new force of repulsion at the same
distance would be
a. 100N b. 121N
c. 9N d. None of these

10. Three charged particles are placed on a straight line as shown in the given figure. g; and
q, are fixed, but gq; can be moved. Under the action of the forces from g;and g5, g5 is in
equilibrium. What is the relation between q; and q,?

0---2----@-—---—--- -0

91 q> q3
a. qi = 4q; b. q1=—q;
C. q1=—4q; d ¢1=q

11. What happens to the radius of a soap bubble if the charge of the soap bubble is negative?

12. If anegatively charged rod touches a conductor, the conductor will be charged by which

method
a. Friction b. Conduction
c. Induction d. Convection

13. Aneutral metal sphere is touched by a negatively charged metal rod. During the process,
electrons are transferred from the to the and the sphere acquires a
charge.

neutral sphere, charge rod, negative

neutral sphere, charged rod, positive

charged rod, neutral sphere, negative

charged rod, neutral sphere, positive

Sl
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14.

15.

16.

17.

18.

19.

20.
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Calculate the number of electrons constitute one coulomb of charge.

When air is replaced by a dielectric medium of constant K, the maximum force of
attraction between two charges separated by a distance

a. increases K times

b. remains unchanged

c. decreases K times

d. increases K1 times

Two metallic spheres of radii 1 cm and 3 ¢m are given charges —1 X 1072 € and 5 X
1072 C, respectively. If these are connected by a conducting wire, the final charge on the

bigger sphere is
a. 2x1072¢C b. 3x1072C
c. 4x107%2C d 1x1072C

Two positive ions, each carrying a charge g, are separated by a distance d. If F is the
force of repulsive between the ions, the number of electrons missing from each ion will
be (e being the charge on an electron)

2
4me Fd 4meyFe?
e? b. |[—F—

d2

amegFd? d ame,Fd?
e? q?

There are two metallic spheres of same radii but one is solid and the other is hollow,
then

a. Solid sphere can be given more charge

b. Hollow sphere can be given more charge

c. They can be charged equally(maximum)

d. None of the above.

Two small spheres each having +Q are suspended by insulating threads of length L from
a hook. This arrangement is taken in space where there is no gravitational effect, then
angle between the two suspensions and the tension in each will be

1 Q2 1 Q2

a. 180° -~ b. 90°——%
2 2

c. 180°,—— <L d. 180°,——<
41E 212 4me, L2

Two similar spheres having +Q and —Q charge are kept at a certain distance. F force
acts between the two. If at the midpoint of the line joining the two spheres, another
similar sphere having +@Q charge is kept, then it experiences a force in magnitude and
direction as

a. Zero having no direction b. 8F towards +Q charge

c. 8F towards —Q charge d. 4F towards +Q charge
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Answer Key
Question
Number 1 2 3 4 5
Answer
Key (b) (@ (d) (b) (b)
Question
Number 6 7 8 9 10
Answer
Key (@) (d) © © ©
Question
Number 11 12 13 14 15
Answer
K ey Increase (b) (©) 625 )
x 1016
Question
Number 16 17 18 19 20
Answer
Key (b) (© © ©) ©
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Solutions
1. (b)
__1 4 1 _¢a
Fi, = ame, a? and Fiz = ame, (av2)?
Fia -9
Fi3
q L
VEa
q a q m
F,
2. (a)

Electrons are removed, so the charge will be positive.
gq=ne=q=104x1.6X101°C=q=1.6x10">C = 16 uC

3. (d)
Negative charge means excess of electrons, which increases the mass of sphere B.

4. (b)
2 2
WeknowthatFociZ:)ﬂ:(r—z) - > (%)
r F 1 F 0.06
F, = 11.25 N

Two point charges +3 uC and +8 uC are of same sign so they will repel each other.

5. (b)
After a charge of —5 uC is added to both the point charges, the new charges will be,
-2 uC and +3 uC

Since, F « Q; Q,
i_ Q102 — 40 _ 3X8

== =F' =10N
Fr Qr1Qr, F —2X3
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6. (a)
The magnitude of the forces are equal to each other in the given situation and they are
equally inclined with each other. Therefore, their resultant will be zero.

7. (d)
-4
UsingK = > K= — =4
Fn 2.5X10
8. (0
Using g = ne
-6
n= 2_ 80><10_19 _ 5 % 1014
e 1.6Xx10
9. (0

Points repelling each other by a force =100 N initially
. k q1 qZ_ 100
n=

One of the charge is increased by 10% and the other is reduced by 10%

k(1.1q 0.9q
Therefore, new force F = k(119.70:9d2)

TZ
£ —-099 >F=99N
100
10. (¢)
Total forceon gz is F; + F, =0
K q1q3 + Kk qzqs -0
(2x)? (x)?
= q1 = —4q;
11.

The radius of the soap bubble increases due to repulsive force of the charges.

12.(b)
Electrostatic induction is a redistribution of charges in an object, caused by the influence

of nearby charges. Charging by induction involves transfer of charges from one part to
the other of the body.
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13.(0)
During charging by conduction, both objects acquire the same type of charge. If a
negative object is used to charge a neutral object, then both objects become charged
negatively. In order for the neutral sphere to become negative, it must gain electrons
from the negatively charged rod.

14.
q =ne
where, ¢ — charge, n — number of electrons, e — charge on an electron
1C = n(1.6 x10-19)
n= % = 625 x 10® electrons
15.(c)

: F,
The maximum force, F,, = =
K

The maximum forces decrease K times

16.(b)
When the given metallic spheres are connected by conducting wire, charge will flow till
both the spheres acquire a common potential which is given by common potential,

_qtq  —1x1072+5x107?
G+ C,  Ame,R, +4me,R,

< 4x10°?

" 4me, (1% 1072 +3 x 1072)

4x1072 1

T 4me,(4x 10°2)  4re,
- Final charge on the bigger sphere = 4me, X 3 X 1072 X " !

€o

|4

=3x1072C

17.(c)
According to Coulomb’s law, the force of repulsion between the two positive ions each
of charge g, separated by a distance d is given by

_ 1 (@@
4me, d?
q? = 4me, Fd?

q = J4me, Fd?
Since, g = ne

Where n = number of electrons missing from each ion
e = magnitude of charge on electron

Jame,Fd?

e
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4me, Fd?
- ez
18.(¢)

In case of metallic sphere (solid or hollow), the charge will reside on the surface of the
sphere. Since both spheres have same surface area, they can hold equal number of
maximum charges.

19. (a)
The position of the balls in the satellite will become as shown below

1807

+0. o 'Hg

Thus the angle=180°

_ 1 e . )
And force =imes L7 (using Coulomb’s law)
20.(0)
2
Initially the force between spheres Aand Cis F = kriz

The net force after a similar sphere B is placed at the midpoint is F,,.; = F, + F¢
kQ®  kQ*  _kQ>

Fret = 2
® @ "

The net force acts towards - Q
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