
 

 

PHYSICS HOMEWORK  CLASS XII 
FOR MONTH  JUNE AND JULY 

1. Consider two conducting spheres of radii R1 and R2 with R1 > R2. If the two are at 
the same potential, the larger sphere has more charge than the smaller sphere. 
State whether the charge density of the smaller sphere is more or less than that of 
the larger one. 

2. Do free electrons travel to region of higher potential or lower  potential? 
3.  Can there be a potential difference between two adjacent conductors carrying the 

same charge? 
4.  Can the potential function have a maximum or minimum in free space? 
5. A test charge q is made to move in the electric field of a point charge Q along two 

different closed paths First path has sections malong and perpendicular to lines of 
electric field. Second path is rectangular loop of the same area as the first loop. How 
does the work done compare in the two cases? 

 
 

6. Prove that a closed equipotential surface with no charge within itself must enclose 
an equipotential volume. 

7.  A capacitor has some dielectric between its plates, and the capacitor is connected 
to a DC source. The battery is now disconnected and then the dielectric is removed. 
State whether the capacitance, th energy stored in it, electric field, charge stored 
and the voltage wil increase, decrease or remain constant. 

8. Prove that, if an insulated, uncharged conductor is placed near a charged conductor 
and no other conductors are present, the uncharged body must be intermediate in 
potential between that of the charged body and that of infinity. 

9.  Calculate potential energy of a point charge –q placed along theaxis due to a charge 
+Q uniformly distributed along a ring of radiusR. Sketch P.E. as a function of axial 
distance z from the centre of the ring. Looking at graph, can you see what would 
happen if -q is 

displaced slightly from the centre of the ring (along the axis)? 
10.  Calculate potential on the axis of a ring due to charge Q uniformly distributed along 

the ring of radius R. 
11. Find the equation of the equipotentials for an infinite cylinder ofradius r0, carrying 

charge of linear density λ. 



 

 

12. Two point charges of magnitude +q and -q are placed at(-d/2, 0,0) and (d/2, 0,0), 
respectively. Find the equation of the equipoential surface where the potential is 
zero. 

13. A parallel plate capacitor is filled by a dielectric whose relative permittivity varies 
with the applied voltage (U ) as ε = αU where α = 2V–1 .A similar capacitor with no 
dielectric is charged to U0 = 78 V. It is then connected to the uncharged capacitor 
with the dielectric. Find the final voltage on the capacitors. 

14.  A capacitor is made of two circular plates of radius R each separated by a distance 
d<<R. The capacitor is connected to a constant voltage. A thin conducting disc of 
radius r<<R and 

thickness t<<r is placed at a centre of the bottom plate. Find the minimum 
voltage  required to lift the disc if the mass of the disc is m. 

15. (a) In a quark model of elementary particles, a neutron is made of one up quarks 
[charge (2/3) e] and two down quarks [charges –(1/3) e]. Assume that they have a 
triangle configuration with side length of the order of 10–15 m. Calculate 
electrostatic potential energy of neutron and compare it with its mass 939 MeV. (b) 
Repeat above exercise for a proton which is made of two up and one down quark. 

16. Two metal spheres, one of radius R and the other of radius 2R. both have same 
surface charge density σ . They are brought in contact and separated. What will be 
new surface charge densities on them? 

17. In the circuit shown in Fig., initially K1 is closed and K2 is open. What are the 
charges on each capacitors. Then K1 was opened and K2 was closed (order is 
important), What will be the charge on each capacitor now? [C = 1μF] 

 
18. Calculate potential on the axis of a disc of radius R due to a charge Q uniformly 

distributed on its surface. 
19.  Two charges q1 and q2 are placed at (0, 0, d) and (0, 0, –d) respectively. Find locus 

of points where the potential a zero. 
20.  Two charges –q each are separated by distance 2d. A third charge + q is kept at 

mid point O. Find potential energy of + q as a function of small distance x from O 
due to – q charges. Sketch P.E. v/s x and convince yourself that the charge at O is in 
an unstable equilibrium. 

21.  What is the electrostatic potential due to an electric dipole at an equatorial point? 
22.   Name the physical quantity whose S.I. unit JC-1. is it a scalar or a vector quantity? 
23. A hollow metal sphere of radius 5 cm is charged such that the potential on its surface is 

10 V. What is the potential at the center of the sphere? 
24.  Two bar magnets are quickly moved towards a metallic loop connected across a 

capacitor 'C' as shown in the figure. Predict the polarity of the capacitor. 



 

 

 

 
25. A 500 C charge is at the center of a square of side 10 cm. Find the work done in moving 

a charge of 10 C between two diagonally opposite points on the square. 
26. In which orientation, a dipole placed in a uniform electric field is in (i) stable, 

(ii)unstable equilibrium 

27. A point charge Q is placed at point O as shown in the figure. Is the potential difference 

   −    positive, negative or zero, if Q is (i) positive (ii) negative? 

 
28. What is geometrical shape of equipotential surfaces due to a single isolated charge? 

29. A capacitor has been charged by a dc source. What are the magnitudes of conduction 

and displacement current, when it is fully charged? 

30.  For any charge configuration, equipotential surface through a point is normal to the 

electric field. Justify 

31. Two point charges,   =    × 10-8C and  2= −  × 10-8 Care separated by a distance of 

60 cm air. (i) Find at what distance from the 1st charge, q1, would the electric potential 

be zero. (ii) Also calculate the electrostatic potential energy of the system. 

32. Two point charges 4Q, Q are separated by 1m in air. At what point on the line joining 

the charges is the electric field intensity zero? Also calculate the electrostatic potential 

energy of the system of charges, taking the nvalue of charge, Q = 2 x10-7C. 

33. Draw 3 equipotential surfaces corresponding to a field that uniformly increases 

inmagnitude but remains constant along Z-direction. How are these surfaces 

differentfrom that of a constant electric field along Z-direction? 

34.  What is the area of the plates of a 2F parallel plate capacitor having separationbetween 

the plates is 0.5 cm? 

35.  Net capacitance of three identical capacitors in series is      What will be theirnet 

capacitance if connected in parallel? 

Find the ratio of energy stored in the two configurations if they are both connected to the 

same source. 

 

36.  A test charge ‘q’ is moved without acceleration from A to C along the path fromA to B 

and then from B to C in electric field E as shown in the figure. (i) Calculate thepotential 

difference between A and C. (ii) At which point (of the two) is the potential more and 

why? 



 

 

 
37.   A capacitor of capacitance ‘C’ is being charged by connecting it across a dcsource 

along with an ammeter. Will the ammeter show a momentary deflection during the 

process of charging? If so, how would you explain this momentary deflection and the 

resulting continuity of current in the circuit? Write the expression for the current inside 

the capacitor. 

38. A slab of material of dielectric constant K has the same area as that of the plate of a 

parallel plate capacitor but has thickness d/2, where d is the separation between the 

plates. Find out the expression for its capacitance when the slab is inserted between the 

plates of the capacitor. 

39. A capacitor, made of two parallel plates each of plate area A and separation d, is being 

charged by an external ac source. Show that the displacement current inside the 

capacitor is the same as the current charging the capacitor. 

40.  A parallel plate capacitor of capacitance C is charged to a potential V. It is then 

connected to another uncharged capacitor with the same capacitance. Find out the ratio 

of the energy stored in the combined system to that stored initially in the single 

capacitor. 

41. Derive the expression for the electric potential at any point along the axial line of an 

electric dipole? 

42. . (i) Can two equipotential surfaces intersect each other? Give reasons. (ii) Twocharges - 

q and +q is located at points A (0, 0, - a) and B (0, 0, +a) respectively. How much work 

is done in moving a test charge from point P (7, 0, 0) to Q (- 3, 0, 0)? 

43.  Two uniformly large parallel thin plates having charge densities +σ and –σ are kept in 

the X-Z plane at a distance 'd' apart. Sketch an equipotential surface due too 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? 

44.  Figure shows two identical capacitors,    and  , each of 1 μF capacitance connected to a 

battery of 6 V. Initially switch 'S' is closed. After sometime 'S' is left open and dielectric 

slabs of dielectric constant K = 3 are inserted to fill completely the pace between the 

plates of the two capacitors. How will the (i) charge and (ii) potential difference between 

the plates of the capacitors be affected after the slabs are inserted? 

 



 

 

45.  A 

capacitor of unknown capacitance is connected across a battery of V volts. The charge 

stored in it is 360μC. When potential across the capacitor is reduced by 120 V, the 

charge stored in it becomes 120μC. Calculate: (i) The potential V and the unknown 

capacitance C. (ii) What will be the charge stored in the capacitor, if the voltage applied 

had increased by 120V? 

 
 

46.  An electric lamp having coil of negligible inductance connected in series with a 

capacitor and an AC source is glowing with certain brightness. How does the brightness 

of the lamp change on reducing the (i) capacitance, and (ii) the frequency? Justify your 

answer. 

 
 

47. When an ideal capacitor charged by a dc battery, no current flows. However,when an ac 

source is used, the current flows continuously. How does one explain this based on the 

concept of displacement current? 

48.  A positive point charge (+q) is kept in the vicinity of an uncharged conducting plate. 

Sketch electric field lines originating from the point on to the surface of the plate. Derive 

the expression for the electric field at the surface of a charged conductor. 

49. A parallel plate capacitor is charged by a battery. After some time, the battery is 

disconnected and a dielectric slab of dielectric constant K is inserted between the plates. 

How would (i) the capacitance, (ii) the electric field between the plates and (iii) the 

energy stored in the capacitor, be affected? justify your answer. 

50.  A network of four capacitors each of 12 F capacitance is connected to a 500 v supply 

as shown in the figure. Determine (a) equivalent capacitance of the network and (b) 

charge on each capacitor. 

 



 

 

51. Deduce the expression for the electrostatic energy stored in a capacitor of capacitance 

‘C’ and having charge ‘Q’. How will the (i) energy stored and (ii) the electric field 

inside capacitor be affected when it is completely filled with a dielectric material of 

dielectric constant ‘K’? 

52.  Calculate the value of the resistance R in the Circuit shown in the figure so that the 

current in the circuit is 0.2 A/ What would be the potential difference between point B 

and E? 

 
 

53.  The potential difference applied across a given resistor is altered so that the heat 

product per second increases by a factor of 9. By what factor does the applied potential 

difference change? (b) In the figure shown, an ammeter A and a resistor of 4 are 

connected to the terminals of the source. The emf of the source is 12 V having an 

internal resistance of 2 . Calculate the voltmeter and ammeter reading. 

 
 

54.    Two identical parallel plate capacitors A and B are connected to a battery of V volts 

with the switch S closed. The switch is now opened and the free space between theplates 

of the capacitors is filled with a dielectric of dielectric constant K. Find the ratio, of the 

total electrostatic energy stored in both capacitors before and after the introduction of the 

dielectric. 

 
 



 

 

55.  Three 

identical capacitors   ,    and    of capacitance 6 F each are connected to a 12 V 

battery as shown. 

 
Find 

(i) charge on each capacitor 

(ii) equivalent capacitance of the network 

(iii) energy stored in the network of capacitors 

 

56.   A parallel plate capacitor is charged by a battery. After sometime the battery is 

disconnected and a dielectric slab with its thickness equal to the plate separation is 

inserted between the plates. How will (i) the capacitance of the capacitor, (ii) potential 

difference between the plates and (iii) the energy stored in the capacitor be affected? 

Justify your answer in each case. 

57.  (a) Depict the equipotential surfaces for a system of two identical positive point charges 

placed a distance ‘d’ apart. (b) Deduce the expression for the potential energy of a 

system of two point charges    and    brought from infinity to the points and 

respectively in the presence of external electric field. 

58. (a) Obtain the expression for the energy stored per unit volume in a chargedparallel plate 

capacitor. (b) The electric field inside a parallel plate capacitor is E. Find the amount of 

work done in moving a charge q over a closed rectangular loop a b c d a.

 
59.  (a) Derive the expression for the capacitance of parallel plate capacitor having plate 

area A and plate separation d.(b) two charged spherical conductors of radii    and    

when connected by a conducting wire acquire charges    and    respectively. Find the 

ratio of their surface charge densities in terms of their radii. 

60. (i) Find equivalent capacitance between A and B in the combination given below. Each 

capacitor is of 2 μF capacitance. 



 

 

 
If a dc source of 7 V is connected across AB, how much charge is drawn from the 

source and what is the energy stored in the network? 

61.  Derive an expression for the energy stored a parallel plate capacitor. On charging a 

parallel plate capacitor to a potential V, the spacing between the plates is halved, and 

dialect medium of ∈ = 10 is introduced between the plates, without disconnecting the 

d.c. source. Explain, using suitable expressions, how the (i) capacitance, (ii) electric 

field and (iii) energy density of the capacitor change. 

62.  A 4 μF capacitor is charged by a 200 V supply. It is then disconnected from the supply, 

and is connected to another uncharged 2 μF capacitor. How much electrostatic energy of 

the first capacitor is lost in the form of heat and electromagnetic radiation?  

63. Show that the force on each plate of a parallel plate capacitor has a magnitude equal to 

(1⁄2) QE, where Q is the charge on the capacitor, and E is the magnitude of electric field 

between the plates. Explain the origin of the factor 1⁄2. 

64.  A spherical capacitor has an inner sphere of radius 12 cm and an outer sphere of radius 

13 cm. The outer sphere is earthed and the inner sphere is given a charge of 2.5 μC. The 

space between the concentric spheres is filled with a liquid of dielectric constant 32. 

(a) Determine the capacitance of the capacitor. 

(b) What is the potential of the inner sphere? 

(c) Compare the capacitance of this capacitor with that of an isolated sphere of 

radius 12 cm. Explain why the latter is much smaller. 

 

65. A parallel plate capacitor is to be designed with a voltage rating 1 kV, using a material 

of dielectric constant 3 and dielectric strength about 10
7 

Vm
–1

. (Dielectric strength is the 

maximum electric field a material can tolerate without breakdown, i.e., without starting 

to  conduct electricity through partial ionisation.) For safety, we should like the field 

never to exceed, say 10% of the dielectric strength.What minimum area of the plates is 

required to have a capacitance of 50 pF? 

66. Two large conducting spheres carrying charges Q1 and Q2 are brought close to each 

other. Is the magnitude of electrostatic force between them exactly given by Q1 Q2/4πε0r 
2
 where r is the distance between their centres? 

67. If Coulomb’s law involved 1/r
3
 dependence (instead of 1/r

2
), would Gauss’s law be still 

true ? 

68. A small test charge is released at rest at a point in an electrostatic field configuration. 

Will it travel along the field line passing through that point? 

69. What is the work done by the field of a nucleus in a complete circular orbit of the 

electron? What if the orbit is elliptical? 

70.  We know that electric field is discontinuous across the surface of a charged conductor. 

Is electric potential also discontinuous there? 

71. What meaning would you give to the capacitance of a single conductor? 

72.  Guess a possible reason why water has a much greater dielectric constant (= 80) than 

say, mica (= 6). 



 

 

73. A 

cylindrical capacitor has two co-axial cylinders of length 15 cm and radii 1.5 cm and 1.4 

cm. The outer cylinder is earthed and the inner cylinder is given a charge of 3.5 μC. 

Determine the capacitance of the system and the potential of the inner cylinder. Neglect 

end 

effects (i.e., bending of field lines at the ends). 

74.  A parallel plate capacitor is to be designed with a voltage rating 1 kV, using a material 

of dielectric constant 3 and dielectric strengthabout 10
7 

Vm
–1

 (Dielectric strength is the 

maximum electric field a material can tolerate without breakdown, i.e., without starting 

to conduct electricity through partial ionisation.) For safety, we should like the field 

never to exceed, say 10% of the dielectric strength. What minimum area of the plates is 

required to have a capacitance of 50 pF? 

75. (a) The top of the atmosphere is at about 400 kV with respect to the surface of the earth, 

corresponding to an electric field that decreases with altitude. Near the surface of the 

earth, the field is about 100 Vm
–1

. Why then do we not get an electric shock as we step 

out of our house into the open? (Assume the house to be a steel cage so there is no field 

inside!) 

76. (b) A man fixes outside his house one evening a two metre high insulating slab carrying 

on its top a large aluminium sheet of area 1m
2 

.Will he get an electric shock if he touches 

the metal sheet next morning? 

77. The discharging current in the atmosphere due to the small conductivity of air is known 

to be 1800 A on an average over the globe. Why then does the atmosphere not discharge 

itself completely in due course and become electrically neutral? In other words, what 

keeps the atmosphere charged? 

78.  What are the forms of energy into which the electrical energy of the atmosphere is 

dissipated during a lightning? 

79. In a parallel plate capacitor with air between the plates, each plate has an area of 6 × 10
–

3
 m

2
 and the distance between the plates is 3 mm. Calculate the capacitance of the 

capacitor. If this capacitor is connected to a 100 V supply, what is the charge on each 

plate of the capacitor? 

 

CURRENT ELECTRICITY 
80. Write the relation between terminal voltage and emf of a cell, when current is drawn. 

81. The plot of variation of potential difference across combination of three identical cells in 

series, versus current is shown below. Find the internal resistance and emf of each cell. 

       
82. The variation of potential difference V with length l, in case of potentiometer wires P 

and Q is as shown. Which one of these will you prefer for comparing emf of two cells? 

Why 



 

 

 
83. Define the term conductivity of a conductor. On what factors does it depend? 
84. Define the term drift velocity of an electron. 
85. Why are alloys such as constantin and manganin used for making standard wire 

resistors? 
86. Give an example of a material each for which temperature coefficient of resistivity is (i) 

positive, (ii)negative. 
87. Name the colours corresponding to the digits 4 and 7 in the colour code scheme for 

carbon resistors. 
88. A steady current flows in a metallic conductor of nonuniform cross-section. Which of 

these quantities is constant along the conductor: current, current density, electric field, 

drift speed? 
89. Write the necessary precautions to minimize the error in the result, in meter bridge 

experiment. 
90. Figure shows a plot of current ‘I’ flowing through the cross-section of a wire versus the 

time ‘t’. Use the plot to find the charge flowing in 10s through the wire. 

 
91. V – I graph for a metallic wire at two different temperatures T1 and T2 is as shown 

in the figure. Which of the two temperatures is higher and why? 

 

 



 

 

 
92. Define the term ‘mobility’ of charge carriers. Write its S.I. unit. 
93.   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. 

94.    Two metallic resistors are connected first in series and then in parallel across a d.c. 

supply. Plot of I – Vgraph is shown for the two cases. Which one represents a parallel 

combination of the resistors and why? 

 

 

 

 
95.  Draw a graph showing the variation of current versus voltage for a material GaAs. 

Identify the region of (i). negative resistance (ii). where Ohm’s law is obeyed. 

96.  I– V graph for two identical conductors of different 

materials A and B is shown in the figure. Which one of 

the two has higher resistivity 

 

 

                                     

97. Two wires, one of copper and the other of manganin, have same resistance and 

equal thickness. Which wire is longer? Justify your answer. 

Distinguish between emf and terminal voltage of a cell. 

97. 20. Write two methods in which current sensitivity of a potentiometer could be 

increased. 

98. 21. Define the term relaxation time in a conductor. 

. A wire o 1f resistance 8R is bent in the form of a circle. What is the effective resistance 

between the ends of a diameter? 

99. 23. Two conducting wires X and Y of same diameter but different materials are joined in 

series across a battery. If the number density of electrons in X is twice that in Y, find the 

ratio of drift velocity of electrons in the two wires. 



 

 

100.  Why is it 

generally preferred to obtain the balance point near the middle of a bridge wire in meter 

bridge experiments? 

101. A 10 V battery of negligible internal resistance is connected a 200 V battery and a 

resistance of 38 ohm. Find the value of current in circuit 

 

 

 
 

102. Write two possible causes for one sided deflection in a potentiometer 

experiment.27. Write the nature of free electrons in a conductor in presence of an 

external electrical field and in absence of an external electric field. 

103. 28. How does the random motion of free electrons in a conductor get affected 

when a potential difference isapplied across its ends? 

104. 29. How does one explain increase in resistivity of a metal with increase of 

temperature? 

105. 30. Write the expression for potential gradient in terms of resistivity of 

potentiometer wire. 

106. 31A battery of emf 12 V and internal resistance 2 ohm, ,is connected to a 4 ohm 

resistor as in figure below. 

(a). Show that the voltmeter, when placed across cell and across resistor, gives same reading. 

(b). Why is voltmeter connected in parallel and ammeter connected in series in circuit? 

 

 
 

107. . In a metre bridge with R and S in gaps, null point is found 40 cm from A. If a 

resistance of 30 ohm is connected in parallel with S, null point occurs at 50 cm from A. 

Determine values of R and S. 



 

 

 
108. A cylindrical metallic wire is stretched to increase its length by 5%. Calculate the 

percentage change in its resistance. 

109. 34. A voltage of 30 V is applied across a carbon resistor with first, second and 

third rings of blue, black and yellow colours respectively. Calculate the value of current, 

in mA, through the resistor. 

110. 35. Two cells of emfs 1.5 V and 2.0 V having internal resistances 0.2 ohm and 0.3 

ohm respectively are connected in parallel. Calculate the emf and internal resistance of 

the equivalent cell. 

111. 36. A metal rod of square cross-sectional area A having length l has current I 

flowing through it when apotential difference of V volt is applied across its ends (figure 

I). Now the rod is cut parallel to its length into two identical pieces and joined as shown 

in figure II. What potential difference must be maintained across the length 2l so that the 

current in the rod is still I? 

 
 

112.  Two cells of E.M.F. 10 V and 2 V and internal resistances 10 Ω and 5 Ω 

respectively, are connected in parallel as shown. Find the effective voltage across R. 

 
 



 

 

113. 38. A variable resistor R is connected across a cell of emf E and internal 

resistance r as shown in the figure. Draw a plot showing the variation of (i) terminal 

voltage V and (ii) the current I, as a function of R.  
114. 39. Calculate the value of the unknown potential V for the given potentiometer 

circuit. The total length (400 cm) of the potentiometer wire has a resistance of 10 Ω and 

the balance point is obtained at a length of 240 cm. 

 
115. Using the concept of drift velocity of charge carriers in a conductor, deduce the 

relationship betweencurrent density and resistivity of the conductor. 

116. 116 . Calculate the current drawn from the battery by the network of resistors 

shown in the figure. 

 

 

 
117. . State the two Kirchhoff’s rules used in electric networks. How are these rules 

justified? 

118. 43. Use Kirchhoff’s rules to determine the potential difference between the points 

A and D when no current flows in the arm BE of the electric network shown in the 

figure. 



 

 

 
119. 44. In the potentiometer circuit shown, the null point is at X. State with reason, 

where the balance point will be shifted when 

(a). resistance R is increased, keeping all other parameters unchanged; 

(b). resistance S is increased, keeping R constant. 

 
120. 45. Use Kirchhoff’s rules to obtain conditions for the balance condition in a 

Wheatstone bridge. 

121. 46. It is found that when R = 4 ohm, the current is 1 A and when R is increased to 

9 W, the current reduces to 0.5 A. Find the values of the emf E and internal resistance r. 

122. 47. In the circuit diagram shown, AB is a uniform wire of resistance 15 ohm 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 ofemf 75 mV is found at 30 cm 

from end A. Calculate the value of the resistance R. 

 
123. 48. In a meter bridge shown in the figure, the balance point is found to be 40 cm 

from end A. If a resistance of 10 ohm is connected in series with R, balance point is 

obtained 60 cm from A. Calculate the values of R and S. 

 



 

 

124. 49. Two metallic wires of the same material have thesame length but cross-

sectional areas are in the ratio 1:2. They are connected (i) in series and (ii) in parallel. 

Compare the drift velocities of electrons in the two wires in both the cases (i) and (ii). 

125. . Derive an expression for the resistivity of a good conductor, in terms of the 

relaxation time of electrons. 

126. 51. Explain how the average velocity of free electrons in a metal at constant 

temperature, in an electric field,remain constant even though the electrons are being 

constantly accelarated by this electric field? 

127. 52. “The I-V characteristics of a resistor are observed to deviate from a straight 

line for higher values of current“. Why? 

128. 53. Calculate the temperature at which the resistance of a conductor becomes 20% 

more than its resistance at 270C. The value of the temperature coefficient of resistance 

of the conductor is 2 x 10
-4

 K. 

129. 54. Two cells of Emf E1 and E2 are connected together in two ways shown here. 

The ‘balance points’ in a given potentiometer experiment for these 

two combinations of cells are found to be at 351.0 cm and 70.2 cm respectively. Calculate the 

ratio of the Emfs of the two cells. 

130. 55. Plot a graph showing temperature dependence of resistivity for a typical 

semiconductor. How is this behavior explained? 

131. 56. (a). You are required to select a carbon resistor of resistance 47 x 10
3
 ohm ± 

10% from a large set of resistors. What should be the sequence of colour bands used to 

code it? 

(b). Write two characteristics of alloys, that make them suitable for making standard resistances. 

132. 57. Assuming that the two diodes in the circuit are ideal, find the current flowing 

through the 1 ohm resistor. 

 
133. What is the average velocity of a free electron in presence of an electric field? 

How it vary with temperature? Do all electrons have same average velocity? 

134.  How does a current density in a conductor, vary with increase in: (a). potential 

gradient? (b). temperature?(c). area of cross section? (d). length? Assume that other 

factors remain constant in each case. 

135. 60. A 100 V battery is connected to the electric network as shown. If the power 

consumed in the 2 ohm resistoris 200 W, determine the power dissipated in the 5 ohm 

resistor. 



 

 

 
136. 61. Figure shows a long potentiometer wire AB having a constant potential 

gradient. The null points for the two primary cells of emfs E1 and E2 connected in the 

manner shown are obtained at a distance of l1 = 120 cm and l2 = 300 cm from the end 

A. Determine (i) E1/E2 and (ii) position of null point for the cell E1 only. 

 
137. 62. Two cells of emf E1 and E2 having internal resistances r1 and r2 are 

connected in parallel. Find the expression for the emf and internal resistance of an 

equivalent cell, which can replace this combination. 

138. 63. Two wires X and Y have same resistivity but their cross sectional areas are in 

ratio 2 : 3., and lengths in ratio 1 : 2. They are connected first in series, and then in 

parallel to a dc source. Determine the ratio of drift speeds of electrons in two wires for 

two cases. 

139. 64. Derive the expression for drift velocity of free electrons. How does drift 

velocity of electrons vary with temperature increase? Explain. 

140. 65. State the principle of working of meter bridge. Draw the circuit diagram for 

finding an unknown resistance using meter bridge. Derive the relevant formula used. 

141. 66 Write the mathematical relation for the resistivity of a material in terms of 

relaxation time, number density and mass and charge of charge carriers in it. Explain, 

using this relation, why the resistivity of a metal increases and that of a semi-conductor 

decreases with rise in temperature. 

142. 67 You are given two sets of potentiometer circuit to measure the emf E1 of a 

cell. Set A: consists of a potentiometer wire of a material of resistivity ρ1, area of cross-

section A1 and length l. Set B: consists of a potentiometer of two composite wires of 

equal lengths l/2 each, of resistivity ρ1, ρ2 and area of cross-section A1, A2 

respectively. (i) .Find the relation between resistivity of the tw o wires with respect to 

their area of cross section, if the current flowing in the two sets is same. 

(ii). Compare the balancing length obtained in the two sets. 

143. 68 The potential difference across a resistor ‘r’ carrying current ‘I’ is Ir. (i). Now 

if the potential difference across ‘r’ is measured using a voltmeter of resistance ‘Rv’, 

show that the reading of voltmeter is less than the true value. 

(ii). Find the percentage error in measuring the potential difference by a voltmeter. 

(iii). At what value of Rv, does the voltmeter measures the true potential difference? 



 

 

144. 69. In the two electric circuits shown in the figure, determine the readings of ideal 

ammeter (A) and the ideal voltmeter (V).

 
 

145. 70. Draw a circuit diagram of a potentiometer. State its working principle. Derive 

the necessary formula to describe how it is used to compare the emfs of the two cells. 

146. 71. A potential difference V is applied across a conductor of length L and 

diameter D. How is the drift velocity, v, of charge carriers in the conductor affected 

when (i) V is halved, (ii) L is doubled and (iii) D is halved? Justify your answer in each 

case. 

147. 72. Plot a graph showing the variation of current density (j) versus the electric 

field (E) for two conductors of different materials. What information from this plot 

regarding the properties of the conducting material, can be obtained which can be used 

to select suitable materials for use in making (i) standard resistance and 

148. (ii) connecting wires in electric circuits ? “Electron drift speed is estimated to be 

of the order of mms
-1

 -Yet large current of the order of few amperes can be set up in the 

wire”. Explain briefly. 

149. 73. Define the electric resistivity of a conductor. Plot a graph showing the 

variation of resistivity with temperature in the case of a (a) conductor, (b) 

semiconductor. Briefly explain, how the difference in the behaviour of the two can be 

explained in terms of number density of charge carriers and relaxation time. 

150. 74. When a metallic conductor is subjected to a certain potential V across its ends, 

discuss briefly how thE phenomenon of drift occurs. Hence define the term ‘drift 

velocity’ of charge carriers and show that the current density j is related to the applied 

electric field E by the relation, 

 
151. 75. A 16 ohm resistance wire is bent to form a square. A source of emf 9 V is 

connected across one of its sides as shown. Calculate the current drawn from the source. 

Find the potential difference between the ends C and D. If now the wire is stretched 

uniformly to double the length and once again the same cell is connected in the same 

way, across one side of the square formed, what will now be the potential difference 

across one of its diagonals? 

 



 

 

 

152. 76. A number of identical cells, n, each of emf E, internal resistance r connected 

in series are charged by a d.c. source of emf E', using a resistor R. 

(i). Draw the circuit arrangement. 

(ii). Deduce the expressions for (a) the charging current and (b) the potential difference across 

the combination of the cells. 

153. 77. A potentiometer wire of length 1 m is connected to a driver cell of emf 3 V as 

shown in the figure. When a cell of 1.5 V emf is used in the secondary circuit, the 

balance point is found to be 60 cm. On replacing this cell and using a cell of unknown 

emf, the balance point shifts to 80 cm. 

(i). Calculate unknown emf of the cell. 

(ii). Explain with reason, whether the circuit works, if the driver cell is replaced with a cell of 

emf 1 V. 

(iii). Does the high resistance R, used in the secondary circuit affect the balance point? Justify 

your answer. 

 
158. Calculate the equivalent resistance of the given electrical network between points A and 

B. Also 



 

 

calculate the 

current through CD and ACB, if a 10 V d.c. source is connected between A and B, and the value 

of R is assumed as 2 Ω 

 

159.  12 cells, each of emf 1.5V and internal resistance 0.5 ohm, are arranged in m rows each 

containing n cells connected in series, as shown. Calculate the values of n and m for which this 

combination would send maximum current through an external resistance of 1.5 ohm. 

 

 
 

160. For the circuit shown here, calculate the potential difference between points B and D. 

 

161.. In a meter bridge, the null point is found at a distance of 40 cm from A. If a resistance of 12 

ohm is 

connected in parallel with S, the null point occurs at 50.0 cm from A. Determine the values of R 

and S. 

 

 

162.. Write any two factors on which internal resistance of a cell depends. The reading on a high 

resistance 



 

 

voltmeter, when a 

cell is connected across it, is 2.2 V. When the terminals of the cell are also connected to a 

resistance of 5 Ω as shown in the circuit, the voltmeter reading drops to 1.8 V. Find the internal 

resistance of 

the cell 

 

163. State Kirchhoff’s rules. Use these rules to write the expressions for the currents I1, I2 and I3 

in the circuitdiagram shown 

 
164. Assuming A to be at zero potential, use Kirchoff’s laws to find the potential at B.  

 
165. Two heating elements of resistances R1 and R2 when operated at constant voltage V, 

consume powers P1 and P2 respectively. Deduce the expressions for power of their combination 

when they are connected in series and when in parallel across same voltage V. 

166. In the circuit shown, R1= 4 ohm, R2=R3= 15 ohm, R4= 30 ohm and E= 10 V. Calculate 

equivalent resistance of circuit and current in each resistor. 

 

 

 
167. A conductor of length l is connected to a dc source of emf E. If this conductor is replaced by 

another 

conductor of same material and same area of cross section, but of length 3l, how will drift 

velocity change? 

168. Find out the potential difference across each cell and rate of energy dissipation in R. 



 

 

 
169. A potentiometer circuit is setup as shown. The potential gradient across potentiometer wire 

is 0.025 

V/cm, and ammeter present in circuit reads 0.1 A, when the two way key is completely switched 

off. The balance points, when the key between the terminals 

(a). 1 & 2 (b). 1 & 3 is plugged in are found to be 40 cm and 100 cm respectively. Find the 

values of R and X. 

 

 

 
170. In the electric network shown in the figure, use Kirchhoff’s rules to calculate the power 

consumed by 

the resistance R = 4 ohm 

 

 

 

 

 
 

171. (a). State the underlying principle of a potentiometer. Why is it necessary to (i) use a long 

wire, (ii) have uniform area of cross-section of the wire and (iii) use a driving cell whose emf is 

taken 

to be greater than the emfs of the primary cells ? (b). In a potentiometer experiment, if the area of 

the cross section of the wire increases uniformly from one end to the other, draw a graph 

showing how potential gradient would vary as the length of the wire increases from one end.932. 

Calculate the value of resistance R in the circuit, sothat the current in circuit is 0.2 A. Find the 

potential difference between points B and E? 

 



 

 

172. A 

potentiometer wire of length 1 m has a resistance of 10 Q. It is connected to a 6 V battery in 

series with a resistance of 5 Q. Determine the emf of the primary cell which gives a balance 

point at 40 cm. 

173. In a meter bridge experiment, when two unknown resistances ‘X’ and ‘Y’ are inserted the 

null point is obtained 40 cm from the positive end of the battery.When a resistance of 10 ohm is 

connected in series with 

X, the null point shifts by 10 cm. Find the position of the null point when the 10 ohm resistance 

is connected in series with Y. Also determine the values of X and Y. 

174. A resistance of R ohm draws current from a potentiometer as shown in the figure. The 

potentiometer has a total resistance Ro ohm. A voltage V is supplied to the potentiometer. Derive 

an expression for the voltage across R when the sliding contact is in the middle of the 

potentiometer.  

175. A cell of unkonown emf E and internal resistance r,two unknown resistances R1 and R2 

(R2>R1) and a 

perfect ammeter are given. The current in the circuit is measured in five different situations : (i) 

Without any external resistance in the curcuit, (ii) With resistance R1only, (iii) With resistance 

R2 only, (iv) With both R1 and R2 used in series combination and (v) With R1 and R2 used in 

parallel combination. The current obtained in the five cases are 0.42A, 0.6A, 1.05A, 1.4A, and 

4.2A, but not necessarily in that order. Identify the currents in the five cases listed above and 

calculate E, r, R1 and R2. 

176. Describe the formula for the equivalent EMF and internal resistance for the parallel 

combination of two cells with EMF E1 and E2 and internal resistances r1 and r2 respectively. 

What is the corresponding formula for the series combination? Two cells of EMF 1V, 2V and 

internal resistances 2 ohm and 1 ohm respectively are connected in (i) series, (ii) parallel. What 

should be the external resistance in the circuit so that the current through the resistance be the 

same in the two cases? In which case more heat is generated in the cells? 

177. (a). Draw the V-I characteristics for a cell. How can you calculate internal resistance of cell 

from this 

graph? 

(b). Is current density vector or scalar quantity? Deduce the relation between current density and 

potential difference across a current carrying conductor of length l, area of cross section A and 

number density of free electrons n. 
 

178. (i). Plot a graph showing variation of voltage vs the current drawn from the cell. How can 

one get information from this plot about the emf of the cell and its internal resistance? 

(ii). Two cells of emf’s E1 and E2 and internal resistance r1 and r2 are connected in parallel. 

Obtain the expression for the emf and internal resistance of a single equivalent cell that can 

replace this combination? 

179.. (i). Why is potentiometer preferred over a voltmeter for comparison of emf. of cells ? 

(ii). Draw a circuit diagram to determine internal resistance of a cell in the laboratory. 



 

 

(iii). In the 

circuit diagram given below, AB is a uniform wire of resistance 15 W and length 1 m. It is 

connected to a cell E1 of emf 2V 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 R. 

 

 
 

200. . Write the balancing condition in a Wheatstone bridge. In the given circuit, the current in resistor 3R 

is 

zero. Find the value of R, if the carbon resistor connected in one arm of bridge has color sequence of red, 

red and orange. The resistances of BD and CD arms are now interchanged and another carbon resistor is 

connected in place of R so that current through arm BD is again zero. Write the sequence of color bands 

of this carbon resistor. Also, find the value of current through it. 

 

 

 

 

 
 

Moving  charge and Magnetism 

 
1. The vertical component of Earth’s magnetic field is 1/√3 times the horizontal component. 

What is the value of angle of dip? 

2. In what way is the behavior of a diamagnetic material different from that of a paramagnetic, 

when kept in an external magnetic field? 

3. Why should the material used for making permanent magnets have high coercivity? 

4. In the figure given below, wire PQ is fixed while square loop ABCD is free to move under 

influence of currents flowing in them. State with reason, in which direction will loop begin to 

move or rotate. 



 

 

 
5. An electron is moving a along +ve x-axis in the presence of uniform magnetic field along +ve 

y-axis. What is the direction of the force acting on it? 

6. Draw a labelled diagram showing the three magnetic elements of earth. 

7. A particle of mass ‘m’ and charge ‘q’ moving with velocity ‘v’ enters the region of uniform 

magnetic field at right angle to the direction of its motion. How does its kinetic energy get 

affected? 

8. A planar loop of rectangular shape is moved within the region of a uniform magnetic field 

acting perpendicular to its plane. What is the direction and magnitude of the current induced in 

it? 

9. Mention two properties of soft iron that makes it preferable for making electromagnet. 

10. Why should the spring / suspension wire in a moving coil galvanometer have low torsional 

constant? 

11. Two identical charged particles moving with same speed enter a region of uniform magnetic 

field. If one of these enters normal to the field direction and the other enters along a direction at 

300 with the field, what 

would be the ratio of their angular frequencies? 

12. A (hypothetical) bar magnet (AB) is cut into two equal parts. One part is now kept over the 

other, so that pole C2 is above C1. If M is the magnetic moment of the original magnet, what 

would be the magnetic 

moment of the combination so formed? 

13. An alpha- particle and a proton are moving in the plane of the paper in a region where there 

is a uniform magnetic field B directed normal to the plane of the paper. If the two particles have 

equal linear momenta, what will be the ratio of the radii of their trajectories in the field? 

14. Write two reasons why a galvanometer cannot be used as such to measure current in a given 

circuit. 

15. Where on the surface of earth is angle of dip 900? 

16. “Increasing current sensitivity of galvanometer does not necessarily increase voltage 

sensitivity” –Justify the statement. 

17. The permeability of a magnetic material is 0.9983. Name the type of magnetic material it 

represents. 

18. How does a circular loop carrying current act as a magnet? 

19. A narrow beam of protons and deuterons, each having same momentum, enters a region of 

uniform 

magnetic field, directed perpendicular to their direction of momentum. Find the ratio of radii of 

circular paths described by them. 

20. A magnetic needle free to rotate in a vertical plane, orients itself vertically at a certain place 

on Earth. What is the value of horizontal component of Earth’s magnetic field at this place? 

21. Where on the surface of Earth is vertical component 



 

 

of earth’s magnetic 

field zero? 

22. What are permanent magnets? Give one example. 

23. What happens when temperature of a paramagnetic sample is lowered? 

24. Write the relation for current sensitivity and voltage sensitivity of a moving coil 

galvanometer. 

25. Relative permeability of a material, is 0.5. Identify the nature of the magnetic material and 

write its 

relation to magnetic susceptibility. 

26. Relative permeability of a material is 400. Identify the nature of the magnetic material. 

27. Relative permeability (r) of a material has a value lying 1 < r < 1 + E (where E is a small 

quantity). Identify the nature of the magnetic material. 

28. Write the condition under which an electron will move undeflected in the presence of crossed 

electric 

and magnetic fields. 

29. How is an electromagnet different from a permanent magnet? 

30. An electron in an atom revolves round the nucleus in an orbit of radius r with frequency v. 

Write the expression for the magnetic moment of the electron. 

31. Write the expression for the magnetic moment of a circular coil of area A carrying a current 

I, in a vector 

form. 

32. Define one tesla using the expression for the magnetic force acting on a particle of charge ‘q’ 

moving 

with velocity v in a magnetic field B. 

33. Why is it necessary to introduce a cylindrical soft iron core inside the coil of a galvanometer? 

 

34. Write the expression for magnetic force, F on a charge q, moving with velocity v in a 

magnetic field B. 

Use this expression to define the SI unit of magnetic field. 

35. In an ammeter (consisting of a galvanometer and a shunt), 0.5% of the main current passes 

through the 

galvanometer. Resistance of the galvanometer coil is G. Calculate the resistance of the shunt in 

terms of 

galvanometer resistance, G. 

36. A galvanometer has a resistance of 30 ohm. It gives full scale deflection with a current of 2 

mA. Calculate the value of the resistance needed to convert it into an ammeter of range 0-0.3 A. 

37. Draw the field lines due to an external magnetic field near a (i) diamagnetic, (ii) 

paramagnetic substance. 

38. A neutron, an electron and an alpha particle moving with equal velocities, enter a uniform 

magnetic field 

going into the plane of the paper as shown. Trace their paths in the field and justify your answer. 

 

 

 



 

 

 

 
39. A square shaped plane coil of area 100 cm2 of 200 turns carries a steady current of 5A. It is 

placed in a 

uniform magnetic field of 0.2 T acting perpendicular to the plane of the coil. Calculate the torque 

on the coil 

when its plane makes an angle of 60° with the direction of the field. In which orientation will the 

coil be in 

stable equilibrium? 

40. A square loop of side 20 cm carrying current of 1A is kept near an infinite long straight wire 

carrying a 

current of 2A in the same plane as shown in the figure. Calculate the magnitude and direction of 

the net force exerted on the loop due to the current carrying conductor. 

 

 

41. Explain how Biot – Savart law enables one to express the Ampere’s circuital law in the 

integral form, viz., where I is the total current passing through the surface 

 
42. Assuming that a MRI test was performed using a magnetic field of 0·1 T, find the maximum 

and minimum values of the force that the magnetic field could exert on a proton (charge = 1·6 x 

10-19 C) that was moving with a speed of 104 m/s. 

43. In moving coil galvanometer, What is the shape of the magnets used and why is it so 

designed? 

44. State the Gauss’s law in magnetism. How is it different from Gauss’s law in electrostatics? 

Why? 

45. Define magnetic susceptibility of a material. Name two elements, one having positive 

susceptibility and the other having negative susceptibility. What does negative susceptibility 

signify? 

46. The following figure shows the variation of intensity of magnetisation versus the applied 

magnetic field intensity, H, for two magnetic materials A and B: 

 

 

 

 



 

 

 

 
 (a). Identify the materials A and B. 

(b). Why does the material B, have a larger susceptibility than A, for a given field at constant 

temperature? 

47. Using Ampere’s circuital law, obtain an expression for the magnetic field along the axis of a 

current 

carrying solenoid of length l and having N number of turns. 

48. What is the basic difference between the atom or molecule of a diamagnetic and a 

paramagnetic material? Why are elements with even atomic number more likely to be 

diamagnetic? 

49 A galvanometer can be converted into a voltmeter to measure up to 

(i). ‘V’ volts by connecting a resistance R1 in series with coil. 

(ii). V/2 volts by connecting a resistance R2 in series with its coil. 

Find the resistance (R), in terms of R1 and R2 required to convert it into a voltmeter that can 

read up to ‘2V’ 

volts. 

50. In the given figure this loop is placed in a horizontal plane near a long straight conductor 

carrying a steady current I1 at a distance l as shown. Give reasons to explain that the loop will 

experience a net force but no torque. Write the expression for this force acting on the loop. 

 
 

51. Deduce the expression for the magnetic dipole moment of an electron orbiting around the 

central nucleus. What is the direction of the magnetic moment of the electron with respect to its 

angular momentum? 

52. A magnetic needle free to rotate in a vertical plane parallel to magnetic meridian has its north 

tip down at 600 with horizontal. The horizontal component of earth’s magnetic field, at place is 

known to be 0.4 G. 

Determine the magnitude of earth’s magnetic field at the place. 

53 (a). Why does magnetic lines of force form continuous closed loops? 

(b). Why are the field lines repelled(expelled) when a diamagnetic material is placed in an 

external uniform magnetic field? 

54. (a). Name the three elements of Earth’s magnetic field. 

(b). Where on the surface of earth is vertical component of earth’s magnetic field zero? 

55. The susceptibility of a magnetic material is -1.6 x 10
-5

. Identify the type of magnetic material 

and give its two properties. 

56. A coil of N turns and radius R carries a current of I. It is unwound, and then rewound to 

make a square coil of side a, having same number of turns, N. Keeping the current same, find the 

ratio of magnetic moments of square coil and circular coil. 



 

 

57. “For 

converting a galvanometer into ammeter, a shunt resistance of small resistance is connected in 

parallel, while for converting into voltmeter, a very high value of resistance is needed to be 

connected in series”. Explain the statement. 

58. An ammeter of resistance 0.8 ohm can measure current upto 1 A. 

(a). Find the value of shunt resistance to enable the ammeter to measure upto 5 A. 

(b). Find the combined resistance of ammeter and shunt. 

59. A proton and deuteron having equal momenta, enter in a region of uniform magnetic field at 

right angle 

to direction of field. Depict their trajectories in field. 

60. How does a paramagnetic material behave in presence of an external magnetic field? Explain 

with 

help of a diagram. 

61 To which of the two- a polar dielectric or a non polar dielectric does a paramagnetic material 

correspond? Justify your answer. 

62. Find out the magnitude of force on each segment of the wire shown below, if a magnetic 

field of 0.30 T is applied parallel to AB and DE. Take the value of current flowing in current as 1 

A. 

 
 

63. Two magnets of magnetic moments M and M√3 are joined to form a cross. The combination 

is suspended in a uniform magnetic field B. The magnetic moment M now makes an angle θ with 

field direction. Find the value of angle θ. 

64. A circular coil of N turns and radius R carries a current I. It is unwound and rewound to 

another coil of 

radius R/2 with same current. Calculate the ratio of magnetic moments of the new coil and 

original coils. 

65. The magnetic susceptibility of a material is -2.6 x 10
-5

 . Identify the type of magnetic 

material, and state its  two properties 

65. 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? 

66. (a). Use Biot Savart’s law to derive the expression for magnetic field on axis of a current 

carrying loop of radius R. 

(b). Draw the magnetic field lines due to a circular wire carrying current I. 

67. How is a galvanometer converted to ammeter and voltmeter? Draw the relevant diagrams and 

find resistance of arrangement in each case. 

68. Deduce an expression for the torque acting on a rectangular current carrying loop kept in a 

uniform magnetic field. Write two factors on which the current sensitivity of a moving coil 

galvanometer depend. 



 

 

69. (a). A point 

charge q moving with speed v enters a uniform magnetic field B that is acting into the plane of 

the paper as shown. What is the path followed by the charge q and in which plane does it move? 

(b). How does the path followed by the charge get affected if its velocity has a component 

parallel to B? 

(c). If an electric field E is also applied such that the particle continues moving along the original 

straight line path, what should be the magnitude and direction of the electric field E? 

 

 

 
70. Write the expression for the force acting on a charged particle of charge q moving with 

velocity in the presence of magnetic field. Show that in the presence of this force, 

(i). the kinetic energy of the particle does not change. (ii). its instantaneous power is zero. 

71. Two identical coils P and Q each of radius R are lying in perpendicular planes such that they 

have a common centre. Find the magnitude and direction of the magnetic field at the common 

centre of the two coils, if they carry currents equal to I and 3I respectively. 

 

 

 

 

 
 

 

72 (i). Name the machine which uses crossed electric and magnetic fields to accelerate the ions 

to high energies. With the help of a diagram, explain the resonance condition. 

(ii). What will happen to the motion of charged particle if the frequency of the alternating 

voltage is doubled? 

73. Derive the expression for the magnetic field at the site of a point nucleus in a Hydrogen atom 

due to the circular motion of the electron. Assume that the atom is in its ground state and give the 

answer in terms of 

fundamental constants. 

74. The current flowing in the galvanometer G when the key k2 is kept open is I. On closing the 

key k2 , the 

current in the galvanometer becomes I/n, where n is an  integer. Obtain an expression for 

resistance Rg of the galvanometer in terms of R, S and n. To what form does this expression 

reduce when the value of R is very large as compared to S? 

75. Draw graphs showing dependence of F on 



 

 

(i). I1/2 when d 

is kept constant 

(ii). d when the product I1/2  is maintained at a constant positive value. 

(iii). d when the product I1/2  is maintained at a constant negative value. 

Where, F is the force existing between two straight long current carrying conductors. 

76. The given graphs show the variation of intensity of magnetization I with strength of applied 

magnetic field H for two magnetic materials P and Q. 

(i). Identify the materials P and Q. 

(ii). For material P, plot the variation of Intensity of Magnetisation with temperature. Justify your 

answer. 

 

 

 

 
77. Define the following using suitable diagrams: (i) magnetic declination and (ii) angle of dip. 

In what direction will a compass needle point when kept at the 

(i). poles and (ii). equator?  

78. Derive the expression for the magnetic energy stored in a solenoid in terms of magnetic field 

B, area A and length l of the solenoid carrying a steady current I. How does this magnetic energy 

per unit volume compare with the electrostatic energy density stored in a parallel plate capacitor? 

79.(a).Why is the magnetic field radial in a moving coil galvanometer? Explain how it is 

achieved. 

(b). A galvanometer of resistance ‘G’ can be converted into a voltmeter of range (0-V) volts by 

connecting a resistance ‘R’ in series with it. How much resistance will be required to change its 

range from 0 to V/2? 

80. A closely wound solenoid of 2000 turns and cross sectional area 1.6 × 10–4 m2 carrying a 

current of 4.0 A is suspended through its centre allowing it to turn in a  horizontal plane. Find (i) 

the magnetic moment associated with the solenoid, (ii) magnitude and direction of the torque on 

the solenoid if a horizontal magnetic field of 7.5 × 10–2 T is set up at an angle of 30° with the 

axis of the solenoid. 

81. A cyclotron’s oscillator frequency is 10 MHz. What should be the operating magnetic field 

for accelerating protons ? If the radius of its ‘dees’ is 60 cm, calculate the kinetic energy (in 

MeV) of the proton beam produced by the accelerator. 

82. A uniform magnetic field is set up along the positive x-axis. A particle of charge ‘q’ and 

mass ‘m’ moving with a velocity enters the field at the origin in X-Y plane such that it has 

velocity components both along and perpendicular to the magnetic field B .Trace, giving 

reason, the trajectory followed by the particle. Find out mthe expression for the distance moved 

by the particle along the magnetic field in one rotation. 



 

 

83. Draw the 

magnetic field lines distinguishing between diamagnetic and paramagnetic materials. Give a 

simple explanation to account for the difference in the magnetic behaviour of these materials. 

84. A galvanometer of resistance G is converted into a voltmeter to measure upto 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 upto 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 upto 2 V. Also find the resistance G of the 

galvanometer in terms of R1 and R2. 

85. 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. 

86. A uniform magnetic field of 6.5 x 104 T is maintained in a chamber. An electron enters into 

the field with a speed of 4.8 x 106 m/s normal to the field. Explain why the path of the electron is 

a circle. Determine its frequency of revolution in the circular orbit. Does the frequency depend 

on the speed of the electron? Explain. 

87. Derive an expression for the axial magnetic field of a finite solenoid of length 2l, radius r and 

carrying a current I. Under what condition does the field becomes equal to that of a bar magnet? 

88. Two small identical circular coils marked 1, 2 carry  equal currents and are placed with their 

geometric axes perpendicular to each other as shown in the figure. Derive an expression for the 

resultant magnetic field at O. 

 

 

 

 
89. A circular coil of 200 turns and radius 10 cm is placed in a uniform magnetic field of 0.5 T, 

normal to 

the plane of the coil. If the current in the coil is 3.0 A, calculate the 

(a). total torque on the coil. 

(b). total force on the coil. 

(c). average force on each electron in the coil, due to 

the magnetic field. Assume the area of cross-section of the wire to be 10
-5

 m
2
 and the free 

electron density is 10
29

 /m
3
. 

90. In what way is a toroid different from a solenoid? Draw and compare the pattern of magnetic 

field lines in two cases. How is magnetic field inside a given solenoid made strong? 

91. A wire AB is carrying a current of 12 A and is lying on, a table. Another wire CD, carrying a 

current of   5 A is arranged just above AB at a height of 1 mm. What should be the weight per 

unit length of this wire, so that CD remains suspended at its position? Indicate the direction of 

current in CD and nature of force between two wires. 

 

92. Consider the motion of a charged particle of mass m and charge q moving with velocity v in 

a magnetic field B. 



 

 

(a). If v is 

perpendicular to B, show that its describes a circular path having angular frequency = qB/m. 

(b). If the velocity v has a component parallel to themagnetic field B, trace the path described by 

the particle. Justify your answer. 

93. (a). How is a toroid different from a solenoid ? 

(b). Use Ampere’s circuital law to obtain themagnetic field inside a toroid. 

(c). Show that in an ideal toroid, the magnetic field(i) inside the toroid and (ii) outside the toroid 

at any point in the open space is zero. 

94. Two long coaxial insulated solenoids, S, and S, of equal lengths are wound one over the 

other as shown in the figure. A steady current "I" flow through the inner solenoid S, to the other 

end B, which is connected to the outer solenoid S, through which the same current "I" flows in 

the opposite direction so as to come out at end A. If n, and nz are the number of turns per unit 

length, find the magnitude and direction of the net magnetic field at a point (i) inside on the axis 

and (ii) outside the combined system. 

 

 

 

 

 
95. State Ampere’s circuital law. Using this law, deducethe expression for the magnetic field due 

to a thin 

straight infinitely long current carrying wire at a distance r from it. 

 

96. (a). Explain the principle and working of a moving coil galvanometer. 

(b). What is the importance of radial magnetic field? How is it produced? 

(c). Define current sensitivity of a galvanometer. How it can be increased? 

97. (a). State any two points of difference between properties of diamagnetic, paramagnetic and  

ferromagnetic materials. 

(b). State the properties that you will look for in while selecting materials for making an 

electromagnet and 

for making a permanent magnet. 

98. (a). Draw a neat labeled diagram of cyclotron. Show that time period of ions in cyclotron is 

independent of both speed of ion and radius of circular path. What is the significance of this 

independency? 



 

 

(b). An electron, 

after being accelerated through a potential difference of 100 V, enters a uniform magnetic field 

of 0.004 T, perpendicular to its direction of motion. Calculate radius of path described by 

electron. 

99. Depict magnetic field lines due to two, straight long parallel conductors carrying current I1 

and I2 in same 

direction. Write the expression for the magnetic field produced by one of conductors over other. 

Show that this force is attractive. Deduce an expression for force per unit length. From the 

expression, define one Ampere of current. 

100. State Biot-Savart law. Use it to derive an expression for the magnetic field at the centre of a 

circular loop of radius R carrying a steady current I. Sketch the magnetic field lines for such a 

current carrying loop. 

101. (a). Show how Biot-Savart law can be alternatively expressed in the form of Ampere’s 

circuital law. 

Use this law to obtain the expression for the magnetic field inside a solenoid of length ‘l’, 

crosssectional 

area ‘A’ having ‘N’ closely wound turns and carrying a steady current ‘I’. Draw the magnetic 

field lines of a finite solenoid carrying current I. 

(b).A straight horizontal conducting rod of length 0.45 m and mass 60 g is suspended by two 

vertical wires 

at its ends. A current of 5.0 A is set up in the rod through the wires. Find the magnitude and 

direction of the magnetic field which should be set up in order that the tension in the wire is zero. 

102. (a). Use Biot-Savart law to derive the expression for the magnetic field due to a circular coil 

of radius R 

having N turns at a point on the axis at a distance ‘x’ from its centre. Draw the magnetic field 

lines due to this coil. Hence, write magnetic field at centre of coil and at a distance R√3 at an 

axial 

point. 

(b). A current ‘I’ enters a uniform circular loop of radius ‘R’ at point M and flows out at N as 

shown in 

the figure. Obtain the net magnetic field at the centre of the loop. 

 


