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General Instructions:
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All questions are compulsory.
There is no overall choice, However, an internal choice has been provided in one question of 2 marks,

- one question of 3 marks and one question of 5 marks. You have to attempt one of the choices in such

questions.

Question numbers 1 fo 5 are very short answer questlons canymg 1 marks each.
Question numbers 6 fo 10 are short answer questions, canylng 2 marks each.
Question number 11 to 22 are short answer questions, carrying 3 marks each.
Question number 23 is value-based question carrying 4 marks.

Question numbers 24 to 26 are long answer questions, carrying 5 marks each.
Use of calculator is not permitted. You may use Log Tables, if necessary

Cc =3x108m/s
h=66x10-3Js
e =1.6x10-1°C

me =9.1x10 ¥ kg
mp = 1.6 x 10 -Z7kg

1. Two charges of magnitudes +4Q and -Q are located at points (a,0 } and (-3a, 0) respectively.

What is the electric flux due to these charges through a sphere of radius ‘2a * with its centre

at the origin?

2. Horizontal component of the Earth’s magnetic field at a certain place is V3 times the vertical

component. What is the value of the angle of dip at this place?

3. V-1 graph for a metallic wire at two different témperatures T1and T, is as shown in figure.

Which of the two temperatures is higher?
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4. Two insulated charged copper spheres A and B of identical size have charges ga and Qs
respectively. A third sphere C of the same size but uncharged is brought in contact with the
first and then in contact with the second and finally removed from both. What are the new

chargesonAand B ?

5. A triangular loop of wire placed at abc is moved completely inside a magnetic field which is
directed normal to the plane of the loop away from reader to a new position a’ b’ ¢’. What

is the direction of the induced current in the loop? Give reason.
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6. Two uniformly large parallel thin plates having charge densities +o and -o are kept in the

X-Z plane at a distance ‘d’ apart. Sketch an equipotential surface due to electric field
between the plates. If a particle of mass ‘m’ and charge ~q’ remains stationary between

the plates, what is the magnitude and direction of this field? o

OR

Two small identical electrical dipoles AB and CD , each of dipole moment ‘p’ are kept at an

angle of 120° as shown in the figure. What is the resultant dipole moment of this
combination? If this system is subjected to electric field ( E ) directed along + X direction,

what will be the magnitude and direction of the torque acting on this ?
P\
D g, 0A

Q
e
X & a

\Vg
X

e *O\I ‘2 Pé e
W‘B |Pag



‘Set-B

P e

7. Prove that in parallel combination of electrical appliances, total power consumption is equal

to the sum of the powers of individual appliances. 2
8. What are eddy currents? How are eddy currents reduced ih a metallic core? 2
9. Two magnetic materials A and B have their relative permeabilities slightly greater and less

than unity respectively. Identify the types of'm?gnetic material. Give reason for your

answer. 2

10.A long straight wire carries a steady current | along the positive y-axis in a co-ordinate
system. A particle of charge +Q is moving with a velocity v along the positive x-axis. In

which direction will the particle experience a force? Write the expression for force. 2

11.State Ampere’s circuital law. Derive an expression for the magnetic field due to solenoid

carrying current using Ampere’s law. 3
12.‘. a)Draw a schematic diagram of an ac generator and state its working principle.
b) Show a plot of variation of (i) magnetic flux and (ii) alternating emf versus time
generated by a loop of wire rotating ina m;\gnetic field. 3
13 . What is meant by hysteresis? Write two characteristics of a material used for making
(i) Permanent magnets (i) electrormagnets . 3

14.Two parallel plate capacitors, X and Y have the same area of the plates and same separation

between them. X has air between the plates while Y contains a dielectric medium of
=)
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a) Calculate the capacitance of each capacitor if equivalent capacitance is 4 pF.

constant 4 .

¥ .

b) What is the ratio of electrostatic energy stored in X and Y? 3

3|Pam‘ge






