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CHAPTER TEST

Subject : Physics

Topic : Electrostatics

M.M. : 180

Have patience all things are difficult before they become easy.

Marking Scheme:

(1) Each question s allotted 4 (four) marks for each
correct response.

(i1) ¥ (one fourth) marks will be deducted for
indicating incorrect response of each question. No
deduction from the total score will be made if no
response is indicated for an item in the answer sheet.

Q.1

Q.2

Q.3

Q4

I Ifasystem contains two point charges q,; and
q,, the total charge of the system is obtained
simply by adding algebraically q; and q,. e.g,
(—2 units charge) + (6 units charge) =4 units

charge.

II. (-2 units charge) + (6 units charge)
= 8 units charge.

II.  Charge has magnitude but no direction, similar
to mass.

IV. Mass ofabody is always positive whereas a
charge can be either positive or negative.

Incorrect statement is

(A)only I (B) only III

(C) only IV (D)only Il

If a body gives out 10 electrons per second, how

much time is required to get a total charge of 1 C

fromit?

(A) Around 200 min.  (B) Around 200 hours

(C) Around 200 days (D) Around 200 years

For 250 ml water in a cup, positive charge and

negative charge in water, are respectively

(A) 1.34x107C,-134x1077C

(B) 1.34x107C,-134x 107 C

(C) 1.34x107C,-134x 1077 C

(D) 1.34x1077C,-134x 107 C

The potential energies associated with four

orientations of an electric dipole in an uniform

electric field are

-V, (i)—-7V,

(iit) 3V, (iv) 4V,

Choose correct statement if V, is positive.

(A) The angle between electric field and dipole is
maximum in case (ii).

Q.5

Q.6

Q.7

Q.8

(B) The maximum torqueis being experienced by
the dipole in case (1).
(C) V,=P||E|withusual notations.

(D) The angle between g & p is acute in case
().

Eight field lines emerge from a closed surface

surrounding an isolated point charge. Would this

fact change if a second identical charge were

brought to a point just outside the surface?

(A) The number of lines would change but the
shape of the lines remains the same.

(B) The number of lines would remain the same
but the shape of the lines change.

(C) The number of lines as well as the shape of
the lines remains the same.

(D) The number of lines as well as the shape of
the lines would change.

The electric field in a region is given by

E =200i N/C forx>0and —200i N/C forx

< 0. A closed cylinder of length 2m and cross-
section area 102 m? is kept in such a way that the
axis of cylinder is along X-axis and its centre
coincides with origin. The total charge inside the
cylinder is (Take g, = 8.85 x 10712 C2m? N)

(A) zero (B) 1.86 x 10 C
(©)1.77x10711C  (D)354x108C

Two charged spheres of radii 10 cm and 15 cm
are connected by a thin wire. No current will flow,
if they have

(A) The same charge on each

(B) The same potential

(C) The same energy

(D) The same field on their surfaces

A conductor with a positive charge

(A) Is always at +ve potential

(B) Is always at zero potential

(C) Is always at negative potential

(D) May be at +ve, zero or —ve potential
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Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

An electron and a proton are in a uniform electric

field, the ratio of their accelerations will be —

(A) Zero

(B) Unity

(C) Theratio of the masses of proton and electron.

(D) Theratio of the masses of electron and proton.

At a certain distance from a point charge the electric

field is 500V/m and the potential is 3000V. What

is this distance

(A) 6m (B) I2m

(C)36m (D) 144m

A 10uF capacitor is charged to a potential

difference of 50Vand is connected to another

uncharged capacitor in parallel. Now the common

potential difference becomes 20volt. The

capacitance of second capacitor is

(A) 10uF (B) 20uF

(C) 30uF (D) 15uF

An electric dipole is placed in an electric field

generated by a point charge

(A) The net electric force on the dipole must be
Zero.

(B) The net electric force on the dipole may be
Zero.

(C) Thetorque onthe dipole due to the field must
be zero.

(D) Thetorque on the dipole due to the field may
be zero.

An electric dipole has the magnitude of'its charge

as q and its dipole moment is p. It is placed in a

uniform electric field E. Ifits dipole moment is along

the direction of the field, the force on it and its

potential energy are respectively

(A) 2q.Eand minimum (B)q.Eandp.E

(C) Zeroand minimum (D) q. E and maximum

Intensity of an electric field E due to a dipole,

depends on distance r as

(A) B~ (B) Ex—

r r

1

(C)Eoci2 (D) E o -
r r

Two insulated charged spheres of radii 20cm and
25cm respectively and having an equal charge Q
are connected by a copper wire, then they are
separated

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

(A) Both the spheres will have the same charge
Q.

(B) Charge on the 20cm sphere will be greater
than that on the 25¢m sphere.

(C) Charge on the 25¢m sphere will be greater
than that on the 20cm sphere.

(D) Charge on each of the sphere will be 2Q.

The electric field due to an electric dipole at a

distance r from its centre in axial positionis E. If

the dipole is rotated through an angle of 90° about

its perpendicular axis, the electric field at the same

point will be
(AE (B)E/4
(O)E/2 (D)2E

Two point charges +8q and —2q are located at

x = 0 and x = L respectively. The location of a

point on the x axis at which the net electric field

due to these two point charges is zero is

(A)2L B)L/A4

(C)8L (D)4L

An electric dipole is placed at an angle of 30°to a

non-uniform electric field. the dipole will experience

(A) atorqueas well as a translational force

(B) atorque only

(C) atranslational force only in the direction of
the field

(D) atranslational force only in a directin normal
to the direction of the field.

A battery isused to charge a parallel plate capacitor

till the potential difference between the plates

becomes equal to the electromotive force of the

battery. The ratio of the energy stored in the

capacitor and the work done by the battery will be

(A)1 B)2

©)1/4 D)12

Two charged conducting spheres of radiiaand b

are connected to each other by a wire. The ratio of

electric fields at the surfaces of two spheres is

(A)a/b (B)b/a

(C) a?/b? (D) b*/a*

Which of'the following are the examples of non-
polar molecules?

(A) Oxygen (B) Hydrogen

(C) Nitrogen (D)Both (A)and (B)
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Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Choose the correct statement.

(A) Polar molecules have permanent electric
dipole moment.

(B) CO, molecule is a polar molecule.

(C) H,0isanon-polar molecule.

(D) The dipolefield at large distances falls of as
1/r2.

The extent of polarisation depends on

(A) thedipole potential energy in the external field
tending to align the dipoles with the field.

(B) thermal energy tending to disrupt the alignment

(C) both(A)and(B)

(D) neither (A)nor (B)

If dielectric constant and dielectric strength be

denoted by K and X respectively, then a material

suitable for use as a dielectric in a capacitor must

have

(A) highKand high X (B) highK and low X

(C) lowKand highX (D)low Kandlow X

Millikan’s drop experiment attempts to measure the

charge on a single electron, e, by measuring the

charge of tiny oil drops suspended in an electrostatic

field. It is assumed that the charge on the oil drop

is due to just a small number of excess electrons.

The charges 3.90 x 1071° C, 6.50 x 1071 C and

9.10 x 10719 C are measured on three drops of

oil. Find the charge of an electron.

(A)0.3 x 10717 (B)2.1x 10717

(C)1.3x 10717 (D) 1.8 x 10712

Which of the following statements is true —

(A) The electric field due a point charge can be

same at two points.

The electric field increases continuously as one

goes away from centre of a solid uniformly

charged sphere.

The electric field of force of the electric field

produced by the static charges from closed

loops.

The magnetic lines of force of magnetic field

produced by current carrying wire from closed

loops.

In normal cases thin stream of water bends toward

a negatively charged rod. When a positively

charged rod is placed near the stream, it will bend

inthe —

(B)

(©)

(D)

Q.28

Q.29

Q.30

Q.31

Q.32

(A) Opposite direction (B) Same direction

(C) Itwon’tbend at all (D) Can’tbe predicted.
Two equal point charges are fixed at x=—a and
x =+ a on the x-axis. Another point charge Q is
placed at the origin. The change in the electrical
potential energy of Q, when it is displaced by a
small distance x along the x-axis, is approximately

proportional to—
(A)x (B)x*
(OFS (D) 1/x

The electric potential V at any point (X, y, z) in
space is given by V = 6x2? volt, where all the
distances are measured in metre. Find the electric
field at the point (1m, 0, 2m).

(A) -12i (B) —18i

(C) —6i (D) —241

Two charges 5 x 108 C and -3 x 1078 C are
located 0.16m apart. At what point on the line
joining the two charges is the electric potential zero?
Take the potential at infinity to be zero.

(A)0.9m (B)0.8m

(C)0.5m (D)0.1m

Fig. shows an arrangement of three point charges.
The total potential energy of this arrangement is
zero. Calculate the ratio ¢/Q.

_q +Q -q
e
I 7l
(A)2:1 B)1:2
©)4:1 D)1:1

Consider the situation of figure. The work done in
taking a point charge fromPto Ais W, from P to

Bis W and fromPto Cis We.
C q A

‘ : Mo
(AW, <Wp<W. B)YW,>W5>W,
(O) Wy=Wi =W, (D) None of these
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Q.33

Q.34

Q.35

Q.36

Consider the charge .~
configuration and spherical w4
Gaussian surface as shownin at

the figure. When calculatng ™.

the flux of the electric field over the spherlcal
surface the electric field will be due to —

(A) q,

(B) only the positive charges

(C) all the charges

(D) +q, and —q;

A parallel plate capacitor C is connected to a battery
& is charged to a potential difference V. Another
capacitor of capacitance 2C is similarly charged to
a potential difference 2V volt. The charging battery
is now disconnected & the capacitors are
connected in parallel to each other in such a way
that the positive terminal of one is connected to the
negative terminal of other. The final energy of the

configuration is -
(A) zero (B) (3/2)CV?
(C) (25/6) CV? (D) (9/2)CV?2

For the circuit shown, which of the following
statements is true ?

V=30V V=20V

Ao T L8 - /S,

C=2pF C,=3pF

(A) with S, closed V=15V, V, =
(B) with S, closed, V, =V, =25V
(C) with S; & S, closed, V;=V,=0

(D) with S; & S, closed, V=30V, V,=20V
A parallel plate capacitor of area A, placed at a
separation d and capacitance C is filled with three
different dielectric materials having dielectric
constants k;, k, and k5 as shown. If a single
dielectric material is to be used to have the same
capacitance C in this capacitor then its dielectric
constant k is given by

20V

A/2 A/2

L Id/z
d

1_r, 1.1
A) ¥k Kk, 2k

Q.37

Q.38

Q.39

Q.40

it 1
®) Tk Tk, 2k

(C) k= _kiky +L
ki +k,  2k;
D) k= kiky koks
ki +k;  ky+ks

Consider the situation shownin | -
the figure. The capacitor A
has a charge q on it whereas
B is in charged. The charge
appearing on the capacitor B
along time after the switch is closed is

(A) zero B)q2

©q (D)2q

Two identical capacitors, have the same capacitance
C. One of them is charged to potential V, and the
other to V,. The negative ends of the capacitors
are connected together. When the positive ends
are also connected, the decrease in energy of the
combined system s -

(B) %c (V2+V,2)

1
(A) Z C (V12 - sz)

1
© 7 CV,-VP (D)

Two charged spheres of radlus arekept ata
distance 'd' (d > 2R). One has a charge +q and the
other —q. The force between them will be-

q’ q’
(A) 4rme, d_2 B) = 4re,, d_2
2
(©) < ame, &2 (D) None of these

A charge is situated at a certain distance from an
electric dipole in the end-on position experiences
aforce F. If the distance of the charge is doubled,
the force acting on the charge will be :

(A)F/4 (B)F/8

(C) 2F (D)F/2
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Q.41 Ifndropsofpotential V merge, find new potential Q.44 A charge Q uC is placed at the centre of a cube,

Q.42

Q.43

on the big drop —
(A)n?3V (B)n!”V
(C)nV (D) V3

A capacitor of 1 uF withstands a maximum voltage
of 6 kilovolt while another capacitor of 2 puF
withstands a maximum voltage of 4 kilovolt. If the
two capacitors are connected in series, the system
will withstand a maximum voltage of —

(A)2kV (B)4kV

(C)6kV (D)9kV

An electric field is given by E, =~ 2x3kN/C. The
potential of the point (1, —2), if potential of the point
(2, 4) is taken as zero, 1s —

(A)7.5x103V (B)-7.5x103V
(C)-15x10°V (D) 15 x 10°V

Q.45

the flux coming out from any surface will be —

Q Q

< %107° Q43
() o 10 (B) o x10
Q Q
© Jaey (D) 38,

Each corner of a cube of side £ has a negative
charge, —q. The electrostatic potential energy of'a
charge q at the centre of the cube is —

A) ~ i B v3q”

(A) \/Eﬂ:eoé ( )4758()(
4q2 B 4q*

© \/Eneoﬁ D) ﬁneoé
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