
 

DAV BORL PUBLIC SCHOOL, BINA 

HALF-YEARLY Examination Session (2022-23) 
Practice Paper  

Class XII Physics (042) 
Time Allowed: 3 HOURS.          Maximum Marks: 70 

General Instructions:  

 All questions are compulsory. There are 34 questions in all.  

 This question paper has five sections: Section A, Section B, Section C, Section 

D and Section E.  

 Section A contains fourteen questions of one mark each, Section B contains 

ten questions of two marks each, Section C contains three questions of three 

marks each, Section D contains four case based question of three marks and 

Section E contains three questions of five marks each.  

 There is no overall choice. However, an internal choice has been provided in 

one question of two marks, all the three questions of five marks weightage. 

You have to attempt only one of the choices in such questions.  

 You may use the following values of physical constants wherever necessary: 

 
c = 3 × 108 m/s  

h = 6.63 ×10-34Js  

e = 1.6 × 10-19C  

μ0= 4π × 10–7 T m A–1 

Mass of neutron = 1.675 × 10–27 kg 

Mass of proton = 1.673 × 10–27 kg                  

ε0= 8.854 × 10–12 C2 N–1 m–2 

 = 9 ×109 N m2 C–2 

1eV = 1.6 × 10  J 

me = 9.1×  10-31kg 

Boltzmann constant = 1.38 × 10–23 JK–1 

Avogadro’s number = 6.023 × 1023 per gram mole    

 Section – A  

1.  An object has charge of 1 C and gains 5.0 x 1018 electrons. The net charge on 

the object becomes – 

(a) – 0.80 C 

(b) + 0.80 C 

(c) +1.80 C 

(d) +0.20 C   

1 

2.  Kirchhoff’s first rule ∑I = 0 and second rule ∑IR = ∑E (where the symbols have 

their usual meanings) are respectively based on – 

1 



 
(a) conservation of momentum and conservation of charge 

(b) conservation of energy, conservation of charge 

(c) conservation of charge, conservation of momentum 

(d) conservation of charge, conservation of energy 

3.  The electric power consumed by a 220 V –100 W bulb when operated at 110 

V is 

(a) 25 W 

(b) 30 W   

(c) 35 W 

(d) 45 W 

1 

4.  If an ammeter is to be used in place of a voltmeter, then we must connect with 

the ammeter a –   

(a) low resistance in parallel   

(b) low resistance in series   

(c) high resistance in parallel   

(d) high resistance in series 
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5.  In a circuit, the phase difference between the alternating current and the 

source voltage is π/2. Which of the following cannot be the element(s) of the 

circuit? 

(a) only c   

(b) only L 

(c) L and R 

(d) L and C 
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6.  A current-carrying wire kept in a uniform magnetic field will experience a 

maximum force when it is 

(a) perpendicular to the magnetic field   

(b) parallel to the magnetic field   

(c) at an angle of 45° to the magnetic field   

(d) at an angle of 60° to the magnetic field 

1 

7.  A straight conducting rod of length I and mass m is suspended in a horizontal 

plane by a pair of flexible strings in a magnetic field of magnitude B. To remove 

the tension in the supporting strings, the magnitude of the current in the wire 

is 

(a) mgB/l 

(b) mgl/B 
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(c) mg/lB 

(d) lB/mg 

8.  A constant current is flowing through a solenoid. An iron rod is inserted in 

the solenoid along its axis. Which of the following quantities will not increase?  

(a) The magnetic field at the centre 

(b) The magnetic flux linked with the solenoid   

(c) The rate of heating   

(d) The self-inductance of the solenoid 

1 

9.  A proton and an alpha particle move in circular orbits in a uniform magnetic 

field. Their speeds are in the ratio of  9: 4. The ratio of radii of their circular 

orbits (rp/ralpha) is 

(a) 3/4 

(b) 4/3 

(c) 8/9 

(d) 9/8 

1 

10. A 15 Ω resistor, an 80 mH inductor and a capacitor of capacitance C are 

connected in series with a 50 Hz ac source. If the source voltage and current 

in the circuit are in phase, then the value of capacitance is   

(a) 100 μF   

(b) 127 μF   

(c) 142 μF 

(d) 160 μF 

1 

11. Assertion (A): A negative charge in an electric field moves along the direction 

of the electric field. 

Reason (R): On a negative charge a force acts in the direction of the electric 

field 

(a) Both (A) and (R) are true and (R) is correct explanation of (A) 

(b) Both (A) and (R) are true and (R) is not correct explanation of (A) 

(c) (A) is true, but (R) is false 

(d) (A) is false and (R) is also false 

1 

12. Assertion (A): The poles of a bar magnet cannot be separated 

Reason (R): Magnetic monopoles do not exist 

(a) Both (A) and (R) are true and (R) is correct explanation of (A) 

(b) Both (A) and (R) are true and (R) is not correct explanation of (A) 

(c) (A) is true, but (R) is false 

1 



 
(d) (A) is false and (R) is also false 

13. Assertion (A): When radius of a current carrying loop is doubled, its magnetic 

moment becomes four times 

Reason (R): The magnetic moment of a current carrying loop is directly 

proportional to the area of the loop 

(a) Both (A) and (R) are true and (R) is correct explanation of (A) 

(b) Both (A) and (R) are true and (R) is not correct explanation of (A) 

(c) (A) is true, but (R) is false 

(d) (A) is false and (R) is also false 

1 

14. Assertion (A): Higher the range, lower is the resistance of an ammeter 

Reason (R): To increase the range of an ammeter additional shunt is added in 

series to it 

(a) Both (A) and (R) are true and (R) is correct explanation of (A) 

(b) Both (A) and (R) are true and (R) is not correct explanation of (A) 

(c) (A) is true, but (R) is false 

(d) (A) is false and (R) is also false 

1 

 Section – B  

15. An electric dipole of length 4 cm, when placed with its axis making an angle 

of 600 with a uniform electric field, experiences a torque of 4√3 Nm. Calculate 

the potential energy of the dipole, if it has charge ± 8 nC. 

2 

16. In the circuit diagram shown, AB is a uniform 

wire of resistance 15 Ω and length 1 m. It is 

connected to a cell E1 of emf 2 V and negligible 

internal resistance and a resistance R. The 

balance point with another cell E2 of emf 75 

mV is found at 30 cm from end A. Calculate 

the value of the resistance R. 

2 

17. Show that the current leads the voltage in phase by  in an ac circuit 

containing an ideal capacitor. 

2 

18. Use Kirchhoff’s rules to determine the potential 

difference between the points A and D when no 

current flows in the arm B E of the electric 

network shown in the figure. 

 

2 



 
19. Out of the two magnetic materials, 'A' has relative permeability slightly greater 

than unity while 'B' has less than unity. Identify the nature of the materials 

'A' and 'B'.Will their susceptibilities be positive or negative? 

2 

20. A galvanometer of resistance G is converted into a voltmeter to measure up to 

V volts by connecting a resistance R1 in series with the coil. If a resistance R2 

is connected in series with it, then it can measure up to V/2 volts. Find the 

resistance, in terms of R1 and R2, required to be connected to convert it into 

a voltmeter that can read up to 2 V volts. Also find the resistance G of the 

galvanometer in terms of R1 and R2. 

2 

21. (a) A point charge (+Q) is kept in the vicinity of uncharged conducting plate. 

Sketch electric field lines between the charge and the plate. 

(b) Two infinitely large plane thin parallel sheets having surface charge 

densities 𝜎  and 𝜎  ( 𝜎   >  𝜎 ) are shown in the figure. Write the magnitudes 

and directions of the net fields in the regions marked II and III. 

 

2 

22. An inductor L of inductance XL is connected in series with a bulb B and an 

ac source. How would brightness of the bulb change when (i) number of turn 

in the inductor is reduced, (ii) an iron rod is inserted in the inductor Justify 

your answer in each case. 

2 

23. Answer the following: 

(a) Why are the connections between the resistors in a meter bridge made of 

thick copper strips? 

(b) Why is it generally preferred to obtain the balance point in the middle of 

the meter bridge wire? 

2 

24. Two capacitors of unknown capacitances C1 and C2 are connected first in 

series and then in parallel across a battery of 100 V. If the energy stored in 

the two combinations is 0.045 J and 0.25 J respectively, determine the value 

of C1 and C2. Also calculate the charge on each capacitor in parallel 

combination. 

2 



 
OR 

The currents flowing in the two coils of self-inductance L1 = 16 mH and L2 = 

12 mH are increasing at the same rate. If the power supplied to the two coils 

are equal, find the ratio of (i) induced voltages, (ii) the currents and 

 Section – C  

25. An electric dipole of dipole moment P⃗ consists of point charges +q and –q 

separated by a distance 2a apart. Deduce the expression for the electric field  

E⃗ due to the dipole at a distance x from the centre of the dipole on its axial 

line in terms of the dipole moment   P⃗.  Hence show that in the limit x >> a,   

 E⃗ →
⃗

 

3 

26. Find the relation between drift velocity and relaxation time of charge carriers 

in a conductor. 

A conductor of length L is connected to a d.c. source of emf ‘E’. If the length 

of the conductor is tripled by stretching it, keeping ‘E’ constant, explain how 

its drift velocity would be affected. 

3 

27. The current flowing through an inductor of self-inductance L is continuously 

increasing. Plot a graph showing the variation of  

(a) Magnetic flux versus the current 

(b) Induced emf versus dl/dt 

(c) Magnetic potential energy stored versus the current. 
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 Section – D  

28. An experiment was set up with the circuit 

diagram shown in figure. 

Given that R1 = 10 Ω, R2 = R3 = 5 Ω, r = 0 Ω  

and E = 5 V  

1. The points with the same potential are: 

(a) b, c, d 

(b) f, h, j 

(c) d, e, f 

(d) a, b, j 

2. The current through branch bg is: 

(a) 1 A 

(b) 1/3 A 

(c) 1/2 A 
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(d) 2/3 A 

3. The power dissipated in R1 is: 

(a) 2 W 

(b) 2.5 W 

(c) 3 W 

(d) 4.5 W 

29. The large-scale transmission and distribution of electrical energy over long 

distances are done with the use of transformers. The voltage output of the 

generator is stepped-up. It is then transmitted over long distances to an area 

sub-station near the consumers. There the voltage is stepped down. It is 

further stepped down at distributing sub-stations and utility poles before a 

power supply of 240 V reaches our homes. 

1. Which of the following statement is true? 

(a) Energy is created when a transformer steps up the voltage 

(b) A transformer is designed to convert an AC voltage to DC voltage 

(c) Step–up transformer increases the power for transmission 

(d) Step–down transformer decreases the AC voltage 

2. If the secondary coil has a greater number of turns than the primary, 

(a) the voltage is stepped-up (Vs >Vp ) and arrangement is called a 

step-up transformer 

(b) the voltage is stepped-down (Vs <Vp ) and arrangement is called 

a step-down transformer 

(c) the current is stepped-up (Is >Ip ) and arrangement is called a 

step-up transformer 

(d) the current is stepped-down (Is <Ip ) and arrangement is called a 

step-down transformer 

3. We need to step-up the voltage for power transmission, so that 

(a) the current is reduced and consequently, the I2R loss is cut down 

(b) the voltage is increased, the power losses are also increased 

(c) the power is increased before transmission is done 

(d) the voltage is decreased so V2/R losses are reduced 

3 

30. The galvanometer is a device used to detect the current flowing in a circuit or 

a small potential difference applied to it. It consists of a coil with many turns, 

free to rotate about a fixed axis, in a uniform radial magnetic field formed by 

using concave pole pieces of a magnet. When a current flows through the coil, 

3 



 
a torque acts on it. 

1.What is the principle of moving coil galvanometer? 

(a) Torque acting on a current carrying coil placed in a uniform 

magnetic field. 

(b) Torque acting on a current carrying coil placed in a non-uniform 

magnetic field. 

(c) Potential difference developed in the current carrying coil. 

(d) None of these. 

2. If the field is radial, then the angle between magnetic moment of 

galvanometer coil and the magnetic field will be 

(a) 0° 

(b) 30° 

(c) 60° 

(d)90° 

3. Why pole pieces are made concave in the moving coil galvanometer? 

(a) to make the magnetic field radial. 

(b) to make the magnetic field uniform. 

(c) to make the magnetic field non-uniform. 

(a) (d) none of these. 

31. For electrostatics, the concept of electric field is convenient, but not really 

necessary. Electric field is an elegant way of characterizing the electrical 

environment of a system of charges. Electric field at a point in the space 

around a system of charges tells you the force a unit positive test charge 

would experience if placed at that point (without disturbing the system). 

Electric field is a characteristic of the system of charges and is independent 

of the test charge that you place at a point to determine the field. The term 

field in physics generally refers to a quantity that is defined at every point in 

space and may vary from point to point. Electric field is a vector field, since 

force is a vector quantity. 

(1) Which of the following statement is correct? The electric field at a point is  

(a) always continuous. 

(b) continuous if there is a charge at that point. 

(c) discontinuous only if there is a negative charge at that point. 

(d) discontinuous if there is a charge at that point. 

(2) The force per unit charge is known as 
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(a) electric flux 

(b) electric field 

(c) electric potential 

(d) electric current 

(3) The SI unit of electric field is 

(a) N/m 

(b) N-m 

(c) N/C 

(d) N/C2 

 Section – E  

32. (a) State Ampere’s circuital law. Use this law to obtain the expression for the 

magnetic field inside an air cored toroid of average radius ‘r’, having ‘n’ 

turns per unit length and carrying a steady current I.  

(b) An observer to the left of a solenoid of N turns each of cross section area 

‘A’ observes that a steady current I in it flows in the clockwise direction. 

Depict the magnetic field lines due to the solenoid specifying its polarity 

and show that it acts as a bar magnet of magnetic moment m = NIA. 

OR 

(a) Define mutual inductance and write its S.I. units.  

(b) Derive an expression for the mutual inductance of two long co-axial 

solenoids of same length wound one over the other.  

(c) In an experiment, two coils c1 and c2 are placed close to each other. Find 

out the expression for the emf induced in the coil c1 due to a change in the 

current through the coil c2. 

5 

33. A 2 μF capacitor, 100 W resistor and 8 H inductor are connected in series 

with an AC source. 

(a) What should be the frequency of the source whe current drawn in the 

circuit is maximum? What is this frequency called? 

(b) If the peak value of e.m.f. of the source is 200 V, find the maximum 

current. 

(c) Draw a graph showing variation of amplitude of circuit current with 

changing frequency of applied voltage in a series LRC circuit for two 

different values of resistance R1 and R2 (R1 > R2). 

OR 
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(a) Write the function of a transformer. State its principle of working with 

the help of a diagram. Mention various energy losses in this device. 

(b) The primary coil of an ideal step up transformer has 100 turns and 

transformation ratio is also 100. The input voltage and power are 

respectively 220 V and 1100 W. Calculate 

i. number of turns in secondary 

ii. current in primary 

iii. voltage across secondary 

iv. current in secondary 

v. power in secondary 

34. (a) Define electric flux. Write its S.I. unit. 

‘‘Gauss’s law in electrostatics is true for any closed surface, no matter what 

its shape or size is.’’ Justify this statement with the help of a suitable 

example. 

(b) Use Gauss’s law to prove that the electric field inside a uniformly charged 

spherical shell is zero. 

OR 

(a) Derive the expression for the energy stored in a parallel plate capacitor. 

Hence obtain the expression for the energy density of the electric field. 

(b) A fully charged parallel plate capacitor is connected across an uncharged 

identical capacitor. Show that the energy stored in the combination is less 

than that stored initially in the single capacitor. 
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