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

How will the energy stored in the capacitor change, when the separation between the plates is dounled 

wna da dielectric medium of dielectric constant 4 is introduced between the plates? (Assuming the 

capacitor is disconnected from the d.c. source). 

2. An electric dipole is held in a uniform electric field. 

(i). Show that no translatory force acts on it. 

(ii). Derive an expression for the torque acting on it. 

(iii). The dipole is aligned parallel tot eh field. Calculate the work done in rotating it through 180o. 

3. State Gauss’ theorem in electrostatics and express it mathematically. Using it, derive an expression for 

electric field at a point near a thin infinite plane sheet of electric charge. How does this electric field change 

for a uniformly thick sheet of change? 

4. Define capacitance of a capacitor. Give its unit. Derive an expression for the capacitance of a parallel plate 

capacitor in which a dielectric medium of dielectric constant � fills the space between the plates. 

5. Explain the effect of introducing a dielectric slab between the plates of a parallel plate capacitor on its 

capacitance. Derive an expression for its capacitance with dielectric as the medium between the plates. 

6. Derive an expression for the energy stored in a parallel plate capacitor with air as the medium between its 

plates. Air is replaced by a dielectric medium of dielectric constant �. How does it change the total energy 

of the capacitor? 

7. Derive the expression for the capacitance of a parallel plate capacitor when the space between the plates is 

practically filled with a dielectric medium of dielectric constant �. Explain why the capacitance decrease 

when the dielectric medium is removed from between the plates. 

8.  

The variation of potential difference with length in case of two potentiometers � and � is shown in the 

figure. Which of the two is preferred to find e.m.f. of a cell? Give reason for your answer. With the help of a 

circuit diagram, describe how e.m.f.s of two primary cells can be compared by using a potentiometer. Write 

two possible causes of potentiometer giving only one sided deflection in this method.    

9. In the network shown here, find the following : 

(a) Current �1, �2 and �3. 

(b) Terminal potential difference of each battery. 

Consider 6 Ω to be the internal resistance of 6 V battery and 4 Ω to be internal resistance of 8 V. 

 

10. Show that current flowing from � and � is zero. 
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11. In the arrangement of conductors, find the equivalent resistance between � and �. 

   
12. (a) Estimate the average drift speed of conduction electrons in a copper wire of cross-section area 1.0 x 10-

7 m2 carrying a current of 1.5 A. Assume that each copper atom contributes roughly one conduction 

electron. The density of copper is 9.0 x 103 kg/m3, and its atomic mass is 63.5 u. 

(b) Compare the drift speed of obtained above with  

(i). thermal speeds of copper atoms at ordinary temperatures.  

(ii). speed of propagation of electric field along the conductor which causes the drift motion. 

13. Determine the current in each branch of the network shown in figure. 

 
14. Depict the magnetic field lines due to two straight, long, parallel conductors carrying currents �1 and �2 in 

the same direction. Hence deduce an expression for the force acting per unit length on one conductor due 

to the other. Is this force attractive or repulsive? 

Figure shows a rectangular current-carrying loop placed 2 cm away from a long, straight, current-carrying 

conductor. What is the direction and magnitude of the net force acting on the loop? 

 
15. (i) With the help of a schematic sketch of a cyclotron explain its working principle. Mention its two 

applications. What is the important limitation encountered in accelerating a light elementary particle such 

as electron to high energies? 

(ii) A particle of mass � and charge � moves at right angles to a uniform magnetic field. Plot a graph 

showing the variation of the radius of the circular path described by it with the increase in its (a) charge, 

(b) kinetic energy, where, in each case  other factors remain constant. Justify your answer. 

16. (i) Using Biot-Savart law derive an expression for the magnetic field due to a current carrying loop at a 

point along the axis of the loop. 

(ii) A long straight conductor carries a steady current ′�′. The current is distributed uniformly across its 

cross-section of radius ′�′. Plot a graph showing the variation of magnetic field ′�′ produced by the 

conductor with the distance ′	′from the axis of the conductor in the region (i) 	 
 �. (ii) 	 � �. 

17. Derive an expression for the torque acting on a loop of � turns, area �, carrying current �, when held in a 

uniform magnetic field �. With the help of circuit, show how a moving coil galvanometer can be converted 

into an ammeter of given range. Writhe the necessary mathematical formula. 



Class 12 Guru Gobind Singh Public School Physics  
18. Write an expression for the force experience by a charged particle moving  in a uniform magnetic field �. 

With the help of a diagram explain the principle and working of a cyclotron. Show that cyclotron  frequency 

does not depend on the speed of the particles. 

19. State Biot-Savart law derive an expression for the magnetic field at the centre of circular coil of numbers of 

turns ′�′ radius ′	′ carrying a current ′′. A semicircular arc of radius 20 cm carries a current of 10 A. 

Calculate the magnitude of the magnetic field at the centre of the arc. 

20. Prove that two parallel conductors of infinite lengths, carrying currents in the same direction attract each 

other. Deduce the expression for the force per unit length, experienced by each conductor. 

21. Explain with the help of a labeled diagram the principle, construction and working of a cyclotron. 

22. Prove that two parallel conductors carrying current in the opposite directions repel each other. Hence 

deduce an expression for the force per unit length experienced by each conductor. 

23. Derive a mathematical expression for the force per unit length acting on each of the two straight parallel 

metallic conductors carrying current in the same direction and kept near each other. Why do such current 

carrying conductors attract each other? 

24. Derive a mathematical expression for the force acting on a current carrying straight conductor kept in a 

magnetic field. State the rule used to determine the direction of this force. 

25. Which constituent radiation of the electromagnetic spectrum is used 

(i) in radar, 

(ii) to photograph internal parts of a human body, and 

(iii) for taking photograph of the sky during night and foggy conditions? 

Give one reason for your answer in each case. 

26. Draw a labelled diagram of Hertz’s experiment. Explain how electromagnetic radiations are produced 

using this set-up. 

27. Derive an expression for the maximum distance up to which signals transmitted by a T.V. tower can reach. 

28. A T.V. tower has height of 80 m. Find the radius of the circle within which the transmission can be 

observed if radius of earth is 6.4 x 106 m. 

29. Derive the expression for maximum range upto experiment set up to produce electromagnetic waves. 

Explain its principle. 

30. Draw a schematic diagram if Hertz’s experiment set up to produce electromagnetic waves. Explain its 

principle. 

Explain surface wave and sky wave propagation of radiowaves. Why is short wave communication over 

long distance not possible by ground wave 

31. A lens forms a real image of an object. The distance from the object to the lens is � cm and the distance of 

the image from the lens is � cm. The given graph shows variation of � and �. 

(i) What is the nature of the lens? 

(ii) Using the graph, find the focal length of this lens. 

Draw a ray diagram to show the formation of real image of the same size as that of the object placed in 

front of a converging lens. Using this ray diagram establish the relation between �. � and � for this lens. 

 
32. Derive the relation between distance of object, distance of image and radius of curvature of a convex 

spherical surface, when refraction takes place from a rarer medium of refractive index μ
1

 to a denser 
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medium of refractive index μ

2
 and the image produced is real. State assumptions and convention of signs 

used. 

33. Draw a ray diagram to show the formation of image of an object placed between the optical centre and 

focus of the convex lens. Write the characteristics of image formed. Using this diagram, derive the relation 

between object distance, image distance and focal length of the convex lens. Write the assumptions and 

convention of signs used. 

34. Draw a ray diagram to show the formation of the real image of a point object due to a convex spherical 

refracting surface, when the ray of light is travelling from a rarer medium of refractive index μ
1

 toa  

denswer medium of refractive index μ
2

. 

Using this diagram, derive the relation between object distance (�), image distance (�), radius of curvature 

(�) of a convex spherical surface. State the sign convention and the assumptions made. 

35.    Draw a ray diagram for the formation of image of a distant object by an astronomical telescope in normal 

adjustment position. 

How does the resolving power of a telescope change if (i) the size of the aperture of the objective lens is 

increased, (ii) the focal length of the objective lens is decreased. 

36. Using the data given below, state which of the given lenses will you use as an eyepiece and as an objective 

to construct an astronomical telescope. 

 

Lens  Power  (�) Aperture (�) 

                 �1                              

                 �2 

                 �3  

                       

             3 D 

             6 D 

           10 D 

            

               8 m 

               1 m 

               1 m 

    

Draw a ray diagram to show the formation of the image of a distant object in the normal adjustment 

position for the astronomical telescope so formed. Write the expression for its (i) magnifying power and 

(ii) length of the telescope. 

Using the data given above for lenses �1, �2, and �3, state which of the two given lenses will you use as an 

objective an eyepiece to construct a compound microscope.  

Draw ray diagram to show the formation of the image of a tiny object by this compound microscope. Write 

the expression for its magnifying power. How can magnifying power of a compound microscope be 

increased?     

 

 


