[image: image1.wmf]x

1



ELECTROSTATICS
Multiple Choice Questions with One Correct Answer
1. A uniform electric field pointing in positive X-direction exists in a region. Let A be the origin, B be the point on the X-axis at x = +1 cm and C be the point on the Y-axis at y = +1 cm. Then the potential at points A, B and C satisfy.

(a) VA < VB 
(b) VA > VB
(c) VA < VC
(d) VA > VC
2. A hollow metal sphere of radius 5 cm is charged, such that the potential on its surface is 10 V. The potential at the centre of the sphere is 

(a) 0 V
(b) 10 V

(c) same as at a point 5 cm away from the surface. 

(d) same as at a point 25 cm away from the surface.


3. Two equal 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) x2
(c) x3
(d) 
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4. Three charges Q, +q and +q are placed at the vertices of a right angled isosceles triangle as shown.
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The net electrostatic energy of the configuration is zero, if Q is equal to 

(a) 
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(c) -2q
(d) +q

5. A metal foil of negligible thickness is introduced between two plates of a capacitor at the centre. The capacitance of capacitor will be

(a) same
(b) double

(c) half
(d) K times

6. A Solid sphere and a hollow sphere of equal diameters are raised to the same potential. Then,

(a) hollow sphere has more charge.

(b) both have equal charge.

(c) only hollow sphere has charge.

(d) solid sphere has more charge.

7. Two capacitors of capacitances C1 and C2 are connected in parallel. If a charge q is given to the assembly, the charge gets shared. The ratio of the charge on the capacitor C1 to the charge that on C2 is

(a) 
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(b) 
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(c) C1 C2
(d) 
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8. Two identical metal plates are given positive charges q1 and q2 (<q1) respectively. If they are now brought close together to form a parallel plate capacitor with capacitance C, the potential difference between them is

(a) 
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(b) 
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(c) 
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(d) 
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9. Two identical capacitors have the same capacitance C. One of them is charged to potential V1 and the other to V2. The negative ends of the capacitors are connected, the decrease in energy of the combined system is

(a) 
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(b) 
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(c) 
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(d) 
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10. A parallel plate capacitor of area A, plate separation d and capacitance C is filled with three different dielectric materials having dielectric constants k1, k2 and k3 as shown. If a single dielectric
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material is to be used to have the same capacitance C in this capacitor, then its dielectric constant k is given by

(a) 
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(b) 
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(c) k = 
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(d) k = 
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11. Consider the situation shown in the figure. The capacitor A has charge q on it, whereas B is uncharged. 

[image: image21.png]



The charge appearing on the capacitor B a long time after the switch S is closed, is

(a) zero
(b) q/2

(c) q
(d) 2q

12. For the circuit shown in figure, which of the following statements is true ?
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(a) With S1 closed, V1 = 15 V, V2 = 20 V.

(b) With S3 closed, V1 = V2 = 25 V.

(c) With S1 and S2 closed, V1 = V2 = 0.

(d) With S1 and S3 closed, V1 = 30 V, V2 = 20 V
13. The electric potential V at any point x, y, z (all the coordinates are in metres) in space is given by V = 4x2 volt. The electric field at the point (1m, 0,2 m)in volt meter-1 is

(a) 8 along negative X-axis


(b) 8 along positive X-axis

(c) 16 along negative X-axis

(d) 16 along positive X-axis.

14. Consider a system of three charges 
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placed at points A, B and C, respectively as shown in the figure. Take O to be the centre of the circle of radius R and angle CAB = 600.
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(a)
The electric field at point O is 
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, directed along the negative x-axis.

(b)
The potential energy of the system is zero.

(c)
The magnitude of the force between the charges at C and B is 
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(d)
The potential at point O is 
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A parallel plate capacitor C with plates of unit area and separation d is filled with a liquid of dielectric constant K = 2. The level of liquid is 
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 initially. Suppose the liquid level decreases at a constant speed ((, the time constant as a function of time t is          

(a) 
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(b) 
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(c) 
[image: image32.wmf]t

3

d

5

R

6

0

u

+

e



(d) 
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16. A 2(F capacitor is charged as shown in figure. The percentage of its stored energy dissipated after the switch S is turned to position 2 is

   [image: image34.png]



(a) 0%
(b) 20%

(c) 75%
(d) 80%

Multiple choice questions with One or More than One Correct Answer
17. A charge + q is fixed at each of the points x = x0, x0 = 3x0 ; x = 5x0,…. to ( on the –axis and a charge –q is fixed at each of the points x = 2x0, x = 4x0, x = 6x0, … to (. Here x0 is a positive constant. Take the electric potential at a point due to a charge Q at a distance r from it to be 
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Then, the potential at the origin due to the above system of the charges is

(a) 0
(b) (
(c) 
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(d) 
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18. A solid conducting sphere having a charge Q is surrounded by an uncharged concentric conducting hollow spherical shell. Let the potential difference between the surfaces of the solid sphere and that of the outer surface of the hollow shell be V. If the shell is now given a charge – 3Q the new potential difference between the same two surfaces is

(a) V
(b) 2 V

(c) 4 V
(d) – 2 V

19. An ellipsoidal cavity is carved within a perfect conductor as shown in figure. A positive charge q is placed at the centre of the cavity. The points A and B are on the cavity surface.
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Then,

(a)
electric field near A in the cavity = electric field near B in the cavity

(b)
charge density at A = charge density at B 

(c)
potential at A = potential at B

(d)
total electric field flux through the surface of the cavity is q/(0.

20. A spherically symmetric charge system is centred at origin. Given that 

Electric potential,

V = 
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,
r ( R0
V = 
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,
r > R0
(a) Within r = 2 R0, total enclosed net charge is Q.

(b) Electric field is discontinuous at g = R0.

(c) Charge is only present at r = R0.

(d) Electrostatic energy is zero for r < R0.

21. Two identical thin rings, each of radius R metre are coaxially placed at distance R metre apart. If Q1 and Q2 coulomb are respectively the charges uniformly spread on two rings, the work done in moving a charge q from the centre of one ring to that of the other is

(a) zero 
(b) 
[image: image40.wmf](

)

(

)

R

2

4

1

2

Q

Q

q

0

2

1

pe

-

-


(c) 
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(d) 
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22. The magnitude of electric field 
[image: image43.wmf]®
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 in the annular region of a charged cylindrical capacitor
(a)
is same throughout.

(b)
is higher near the outer cylinder than near the inner cylinder

(c)
varies as 
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, where r is the distance from the axis.

(d)
varies as 
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r

1

, where r is the distance from the axis.

23. A parallel plate capacitor is charged and the charging battery is then disconnected. If the plates of the capacitor are moved farther apart by means of insulating handles,

(a)
the charge on the capacitor increases.

(b)
the voltage across the plates increases.

(c)
the capacitance increases.

(d)
the electrostatic energy stored in the capacitor. Increases.

24. A parallel plate air capacitor is connected to a battery. The quantities charge, voltage, electric field and energy associated with capacitor are given by Q0, V0, E0 and U0 respectively. A dielectric slab is now introduced to fill the space between the plates with battery still in connection. The corresponding quantities now given by Q, V, E and U are related to the previous ones as 

(a) Q > Q0
(b) V > V0
(c) E > E0
(d) U > U0
25. A dielectric slab of thickness d is inserted in a parallel plate capacitor, whose negative plate is at x = 0 and positive plate is at x = 3d. The slab is equidistant from the plates. The capacitor is given some charge. As x goes from 0 to 3d,

(a) the magnitude of the electric field remains the same.

(b) the direction of the electric field remains the same.

(c) the electric potential increases continuously.

(d) the electric potential increases at first, then decreases and again increases.

26. Which of the following statement(s) is/are correct?

(a)
if the electric field due to a point charge varies as r2/5 instead of r2, then the Gauss law will still be valid

(b)
the Gauss law can be used to calculate the field distribution around as electric dipole

(c)
if the electric field between two point charges is zero somewhere, then the sign of the two charges is the same

(d)
the work done by the external force in moving a unit positive charge from point A at potential VA to point B at the potential VB is (VB – VA)

Reasoning Type
Instructions. This question contains statement – 1(assertion) and statement – 2(reason). Of these statements mark correct choice if

(a) statements – 1 and 2 are true and statement – 2 is a correct explanation for statement – 1.

(b) statements – 1 and 2 are true and statement – 2 is not a correct explanation for statement – 1
(c) statement – 1 is true, statement – 2 is false

(d) statement – 1 is false, statement – 2 is true.  

27. Statement – 1: For practical purposes, the earth is used as a reference at zero potential in electrical circuits.

Statement -2 : The electrical potential of a sphere of radius R with charge Q uniformly distributed on the surface is given by 
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ANSWER KEYS (WEEK 3)
1. b

2. b

3. b

4. b

5. a

6. a

7. a

8. d

9. a

10. d

11. a

12. b

13. a

14. c

15. a

16. d

17. d

18. a

19. c,d

20. a,b,d

21. b

22. c

23. b,d

24. a,d

25. b,c

26. c,d
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