
 

 

 

 

 

 

 
General Instruction:  

▪ The first 15 minutes have been allotted for reading this question paper. These 15 minutes have to be used by 

the candidates for thorough silent reading of the question paper. During this period, the students will not write 

any answer on the answer- book and the question paper. The students should start writing on the next stroke of 

the bell.     

▪ There are 35 questions in all. All questions are compulsory. 

▪ This question paper has five sections: Section A, Section B, Section C, Section D and Section E. All the 

sections are compulsory. 

▪ Section A contains eighteen MCQ of 1 mark each, Section B contains seven questions of two marks each, 

Section C contains five questions of three marks each, section D contains three long questions of five marks 

each and Section E contains two case study based questions of 4 marks each. 

▪ There is no overall choice. However, an internal choice has been provided in section B, C, D and E. You have 

to attempt only one of the choices in such questions. 
_______________________________________________________________________________________________________ 

SECTION-A 

Q.1 Which of the following graph shows, in a pure resistive circuit the voltage and current are in 
phase? 

 

1 

Q.2 The inductive reactance is directly proportional to the 
(a) Inductance                      (b) frequency of the current 
(c) Both (a) and (b)               (d) amplitude of the current 

1 

Q.3 The peak voltage in a 220 V AC source is 
(a) 220 V            (b) about 160 V          (c) about 310 V               (d) 440 V 

1 

Q.4 According to Faraday’s law of electromagnetic induction, the magnitude of the induced emf in a 
circuit is equal to the time rate of change of 
a) magnetic field induction              b) magnetic field intensity 
c) magnetic flux                               d) electric flux 

1 

Q.5 Lenz’s law of electromagnetic induction corresponds to the law of conservation of 
a) charge          b) energy           c) momentum          d) angular momentum 

1 

Q.6 A natural bar magnet 
a) is always suspended in north-south direction 
b) always has two poles 
c) is made of iron and its alloys 
d) all of the above 

1 
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Q.7 The number of magnetic field lines passing through a surface area normally is called 
a) magnetic field       b) electric field     c) magnetic flux   d) electric flux 

1 

Q.8 The temperature dependance of resistivity of a semiconductor is represented by   

 

1 

Q.9 Two parallel wires carrying currents in the same direction attract each other beacuse of 

a) potential difference between them      b) mutual inductance between them 

c) electric force btween them                  d) magnetic force between them 

1 

Q.10 The magnitude of the magnetic field inside a long soleniod is increased by 

a) decreasing its radius 

b) decreasing the current through it 

c) increasing its area of cross-section 

d) introducing a medium of high permeability 

1 

Q.11 The resistance of a wire is R ohm. If it is melted and stretched to n times its original length, its 
new length will be 
a) nR                     b) R/n                    c) n2R                     d)R/n2 

1 

Q.12 The potential of an electric dipole varies with distance r as 

a) 1/r   b) 1/r3   c) 1/r4   d) 1/r2 

1 

Q.13 In a region of constant potential 
a) the electric field is uniform         b) the electric field is zero 
c) there can be no charge inside the region 
d) the electric field shall necessarily change, if a charge is place outside the region 

1 

Q.14 According to Coulomb's law, which is the correct relation for the following figure? 
 
 
 
 
a) q1 q2 > 0            b) q1 q2 < 0                   c) q1 q2 =0            d) 1> q1/ q2 > 0 

1 

Q.15 The intensity of electric field (E) at a distance r for a point charge q is 

a)  𝐸 ∝ 𝑟  b) 𝐸 ∝ 1/r2  c) 𝐸 ∝ 1/r  d) 𝐸 ∝ 1/r3 

1 

For question number 16-18 two statements are given- one labelled Assertion (A) and the other labelled 
Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and (d) as given below. 
(a) Both A and R are true and R is the correct explanation of A. 
(b) Both A and R are true and R is NOT the correct explanation of A. 
(c) A is true but R is false. 
(d) A is false and R is also false. 

Q.16 Assertion: Average value of current in half cycle of an AC circuit cannot be zero. 
Reason: For positive half cycle average value of current is I0/ π, where I0 is the peak value of 
current. 

1 

Q.17 Assertion: Eddy currents are undesirable. 
Reason: Eddy currents heat up the core and dissipate electrical energy in the form of heat. 

1 

Q.18 Assertion: According to Gauss’s law for magnetism, the net magnetic flux through any closed 
surface is zero. 
Reason: The number of magnetic field lines leaving the surface is balanced by the number of 
lines entering it. 

1 

SECTION-B 

Q.19 An alternating voltage given by V= 140 sin314t is connected across a pure resistor of 50 ohm. 
Find (i) the frequency of the source and (ii) the rms current through the resistor. 

2 

Q.20 Define equipotential surface. Draw the equipotential surface charge for (i) an electric dipole and 
(ii) a positive charge. 

2 



 

Q.21 What is the self-inductance of a solenoid of length 40 cm, area of cross-section 20 cm2 and 
total number of turns is 800? 

OR 
A 1 m long solenoid with diameter 2 cm and 2000 turns has a secondary coil of 1000 turns 
wound closely near its mid-point. What will be the mutual inductance between the two coils? 

2 

Q.22 Derive an expression for torque experienced by a current loop in uniform magnetic field. 2 

Q.23 Write three points of differences between para-, dia-, and ferro-magnetic materials giving one 

example of each. 

OR 

A circular coil of wire consisting of 100 turns, each of radius 8.0 cm carries a current of 0.40 A. 

What is the magnitude of magnetic field at the centre of the soil? 

2 

Q.24 An electric dipole with dipole moment 4X10-9 C-m is aligned at an angle 300 with the direction 
of a uniform electric field of magnitude 5X104 N/C. Calculate the magnitude of the torque acting 
on the dipole. 
10-4 N-m 

2 

Q.25 The magnetic flux linked with a closed loop is ΦB = (7t3 + 9t +5) Wb. What will be the induced 
emf after 3 seconds? 

2 

SECTION-C 

Q.26 An a.c. source generating a voltage ε = ε0 sin ωt is connected to a capacitor of capacitance C. 
Find the expression for the current I flowing through it. Plot a graph of ε and I versus t to show 
that the current is ahead of the voltage by π/2.    

OR 
An ac voltage V = V0 sin ωt is applied across a pure inductor of inductance L. Find an 
expression for the current i, flowing in the circuit and show mathematically that the current 
flowing through it lags behind the applied voltage by a phase angle of π/2. Also draw graphs of 
V and i versus t for the circuit. 

3 

Q.27 A series LCR circuit is connected with an ac source. Derive an expression of the impedance of 
the circuit by using phasor diagram. What is the resonant condition in series LCR circuit? 
Obtain the formula for resonant frequency. 

3 

Q.28 Two long straight parallel conductors carrying currents I1 and I2 are separated by a distance d. 
If the currents are flowing in the same direction, show how the magnetic field produced by one 
exerts an attractive force on the other. Obtain the expression for this force and hence define 1 
ampere. 

3 

Q.29 Define self inductance. Write its SI unit. 
Derive the expression for self-inductance of a long solenoid of length l, cross sectional area A 
having N number of turns. 

OR 
Define mutual inductance and write its SI unit. 
Derive the expression for the mutual inductance of two long coaxial solenoids of same length 
wound over the other. 

3 

Q.30 Establish the formula for capacitance of a parallel plate capacitor with the help of a labelled 
diagram. Why the electrical capacitance increases on inserting the dielectric material between 
its plates? 

3 

SECTION-D 

Q.31 (i) State the principle of an AC generator and explain its working with the help of a labelled 
diagram. Obtain the expression for the emf induced in a coil having N turns each of cross-
sectional area A, rotating with a constant speed ω in a magnetic field B, and directed 
perpendicular to the axis of rotation. 
(ii) An AC generator consists of a coil of 1000 turns and cross-sectional area 100 cm2, rotating 
at an angular speed of 100 rad/sec in a uniform magnetic field of 3.6 X 10-2 T. Calculate the 
maximum/peak emf produced in the coil. 

OR 
(i) Explain the principle of moving coil galvanometer using a labelled diagram. 
(ii) A galvanometer coil has a resistance of 12 ohm and meter shows full scale deflection for a 
current of 3 mA. How will you convert it into a voltmeter of range 0 to 18 volt? 
R= (V-Ig)-RG = 5988 ohm R connected in series. 

5 

Q.32 (I) Explain the term drift velocity of electrons in a conductor. Derive an expression showing the 
relation between drift velocity and electric current. 

5 



 

(ii) Two cells of emfs E1 and E2 and internal resistances r1 and r2 respectively are connected in 
series. Deduce the expression for the: 
(a) equivalent emf of the combination 
(b) equivalent internal resistance of the combination 
(c) potential difference between the points A and B. 

OR 
(i) Draw a graph showing the dependence of resistivity of a metal and semiconductor. 
(ii) Use Kirchhoff’s rules to obtain the balanced condition in a Wheatstone bridge with a labelled 
diagram. 

Q.33 A device X is connected across an AC source of voltage V = V0 sin ωt. The current through X is 
given as I = I0 sin (ωt+ π/2). 

a) Identify the device X and write the expression for its reactance. 
b) How does the reactance of the device X vary with frequency of the AC? Show this 

variation graphically. 
c) Draw the phasor diagram for the device X. 
d) If the frequency is doubled what will be effect on the reactance of the device X? 
e) If the frequency is halved what will be the effect on the current flowing through the 

device X? 
OR 

(i) State Gauss’s Law in electrostatics. Using the same deduce an expression of electric field 
intensity due to a straight infinitely long charged wire. 
(ii)An infinite line charge produces a field of 9X104 N/C at a distance of 2 cm. Calculate the 
linear charge density. 

5 

SECTION-E 

Q.34 Case Study : 
Read the following paragraph and answer the questions. 
Coil is wound over metallic core is helpful in reducing eddy current in the metallic cores of 
transformers, electric motors, induction furnaces and other such devices (as shown below). 

Eddy currents are undesirable since they heat up the core and dissipate electrical energy in the 
form of heart. These currents are minimised by using laminations of metal to make a metal 
core. 
(i) Eddy currents in a metal core of transformer can be minimised 
a) by using laminations of the metal        b) by using solid metallic core 
c) Both (a) and (b)                                     d) Neither (a) nor (b) 
(ii) The plane of the laminations must be arranged parallel to the magnetic field, so that they 
a) keep on sliding                                                  b) keep on rotating 
c) cut across the induced eddy currents             d) Both (a) and (b) 
(iii) When a high frequency of alternating current is passed through a coil which surrounds the 
metal to be melted, then 
a) the metal freezes                            b) coil rotates with frequency ω 
c) the metal melts                               d) none of the above 
(iv) Induction furnace is used to produce  
a) low temperature to melt the metal 
b) high temperature to melt the metal 
c) constant low temperature 200 C                  d)high pressure 

OR 
 Inductance furnace can be utilized to prepare 
a) alloys, by melting the constituent metals 
b) metal, by mixing electrons, protons, neutrons 
c) both (a) and (b)                                            d) neither (a) nor (b) 

4 



 

Q.35 Case Study : 
Read the following paragraph and answer the questions. 
Mohan tightly wound a very long copper wire on a PVC pipe and carefully took the pipe out. 
The two ends of the copper wire then attached to a battery. 
This cylindrical shape of copper wire showed few properties of a bar magnet. Late he found 
that it is called a solenoid and this solenoid is used in several devices such as door bell, relay 
switch etc. The magnetic field of a solenoid is given below 

The magnetic field strength of a solenoid having n turns is B = c nI, where I is the current 
flowing through the solenoid. 
 
(i) A long solenoid having 400 turns is used as electromagnet. If 1.5 A current is flowing 
through the solenoid, the strength of the electromagnet is 
(a) 0.2 mT         (b) 0.4 mT          (c) 0.6 mT           (d) 0.8 mT 
(ii) An electromagnet is made up by introducing a soft ron core having magnetic permeability µr 
in the solenoid. The magnetic field strength of solenoid becomes 
(a) µ0I               (b) µ0I

2                (c) µ0 µrnI             (d) none of these 
OR 

The strength if magnetic field in a solenoid cannot be increased by 
(a) decreasing its length 
(b) increasing the value of current 
(c) introduce a magnetic and magnetic material 
(d) increase the number of turns 

(iii) The magnetic field outside a solenoid is 
(a) infinity                                                 (b) zero 
(c) double the value of field inside          (d) half the value of the field inside 
(iv) The nature of magnetic field lines passing through the centre of current carrying solenoid is 
(a) circular                 (b) ellipse           (c) parabolic          (d) straight line 

4 

 
 


