
P a g e  | 1 
` 

 

 Compiled by: Faizan Ahmed                                     math.pgseducation.com 

XII PHYSICS 
 

20 YEARS PAST PAPERS 

 
 

 

CCCC H A P T E R  H A P T E R  H A P T E R  H A P T E R  #  #  #  #  1 11 11 11 1     

H E A T  

O B J E C T I V E SO B J E C T I V E SO B J E C T I V E SO B J E C T I V E S     

1. Kinetic energy per mole of an ideal gas is: 

*3/2 KT      *2/3 KT 

*3/2 RT      *2/3 RT 
2. In Adiabatic expansion, internal energy of the gas: 

*remains the same    *decreases 
*becomes zero     *increases 

3.  Two steam engine A and B have their sources at 600 C and 400 C and their sinks at 300 C and 200 C 
respectively(2010) 
*They are equally efficient      *A is more efficient than B  *B is more efficient than A     
*If their sinks are interchanged, their efficiencies will not change.  

4.  On Fahrenheit scale the temperature of 50 oC will be: 
*40 oF            *10 oF          *122 oF          *105 oF 

5.  Heat energy cannot be measured in: 
*J.  *B.T.U. *Kelvin. *Calorie. 

6.  Boyle's law holds good for an ideal gas in a process called: 
*Isobaric. *Isothermal.     *Isochoric.  *Adiabatic. 

7.  According to 2nd law of thermodynamics 100%conversion of heat energy into work is: 
*Possible. *Not possible  *Possible when conditions are ideal.  
*Possible when conditions are not ideal. 

8.  The molar heat capacities of polyatomic gases as compared to mono atomic gases are: 
*Greater.    *Smaller.       *Equal.   *Infinite. 

9.  Thermostat is a device used to keep the: 
*Temperature constant.             *Entropy constant. 
*Heat constant.                        *Pressure constant. 

10.  The pressure exerted by mercury column 76 cm high at 0oC is called 
* 1 liter  *1 cm3  *1 atm  * 1 N/m2 

11.  The temperature at which centigrade scale coincides with the Fahrenheit scale is: 
* 0   *100    *-32   *-40 

12.  According to kinetic theory of gases the avg. translational K.E of the molecules of an ideal gas is: 
*1/3 KT  *3/2KT  *2/3 KT  *KT 

13.  If a substance expands on freezing (such as was), then on increasing the external pressure on it the freezing 
point: 
*rises   *falls   * remains constant 

14.  The pressure and volume formula of a gas undergoing an adiabatic change is: 
*PV=constant  *(PV)gamma   *PVgamma 

15.  If the temperature of cold body is decreased the efficiency of Carnot engine 
*Decrease   *Increase   * Remains constant 

16.  The average K.E of a molecule of a perfect gas is: 
*1/3 KT  *3/2KT   *2/3KT 

17.  273K=________ 
*0oF   *-32oF  *32oF 

18.  The pressure exerted by the gas molecules on the walls of the container increases if the: 
*Temperature of the gas decreases  * Velocity of the molecules decreases  
*Collision of the molecules of the gas with its walls increase   * None of the above 

19.  The K.E of the molecules of an ideal gas at absolute zero temperature will be:  
*infinite  *zero   * Very high   *below zero 

20.  In an isobaric process the work done is equal to  
*Cv/n(delta)V  *Cp/n(delta)V  *nR(delta)T   *R(delta)V/n 

21.  The S.I unit of heat is  
*Joules   *Calorie  *Centigrade   *Fahrenheit  

22.  Zero on the Celsius scale is equal to:  
*273 K   *32K   *100K   *212K  

23.  The entropy of the universe: 
*Always remains constant                       *Always decrease  
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*Either remains constant or increase        *Always increase 
24.  The process during which no external work is performed is:   

*Isothermal  *Isochoric  *Isobaric  *Adiabatic 
25.  According to Charles’ law:  

*PV=constant  *V/T=constant  *VT=constant      *P/V=constant 
26.  The quantity of heat required to raise the temperature of 1gm of a substance through 1oC is known as: 

*Specific heat  * Latent heat  * Calorie  *Joule 
27.  The maximum efficiency of a heat engine is obtained by: 

*increasing the temperature of hot and cold body simultaneously keeping other factors constant  
*Decreasing the temperature of the sink and increasing the temperature of the source keeping other factors 
constant 
*Decreasing the temperature simultaneously   *none of these 

28.  1 cubic meter is equal to: 
*106 cm3  *102 cm3  *103 cm3  *10-3 cm3  

29.  If the pressure of the gas is doubled, keeping its temperature constant, the volume of the gas is: 
*reduced to 1/4th                                   *doubled  
*reduced to ½ of the original volume       *Increase 4 times. 

30.  If the volume of the system remains constant during a process it is called: 
*Isochoric  *isothermal   *isobaric  *Adiabatic 

31.  Boltzman constant is:  
*RNa   *R/Na  *Na/R  *None 

32.   The unit of specific heat is  
*Jkg-1oC-1  *Jkg-1K-1  *JkgoC   *JkgoC-1 

33.   RMS velocity of a gas molecule at absolute zero temperature is 
*9x10-6 m/s   *3x103 m/s   *273 m/s  *zero 

 34.  The value of Boltzmann constant is  
*3.85x10-23 J/K  *2.185x10-12 JK *1.38x10-23 JK 

35.  The difference of molar specific heat at constant pressure and at constant volume per mole is called: 
*Molar heat                        *Heat constant  
*Boltzmann Const               *Gas constant  

36.  A domestic pressure cooker is based on: 
*Adiabatic process    * Isothermal process  *Isochoric process    *Isobaric process 

37.  The absolute temperature corresponding to 212oF  
*485 K   *373 K  *161 K   *100 K 

38.  The area of Carnot Engine represents:  
*Energy loss due to leakage  *Heat rejected   *Useful work         *none 

39.  According to the Kinetic theory of gases the absolute temperature of a perfect gas is: 
*Inversely proportional to the K.E of molecules 
*Directly proportional to the K.E of molecules 
*Equal proportional to the K.E of molecules 
*Independent to the K.E of molecules 

40.   Two ends of a rod are at temperature -10oC and -30oC, heat will flow from: 
*-10oC and -30oC  *-30oC to -10oC  * None 

41.  A bimetallic thermostat works on the principle of: 
*linear expansion  *bulk expansion  *all of these 

42.  The area bounded by an isothermal and adiabatic curve in PV diagram for the heat engine represents: 
*Heat intake   *heat reject   *work done   *total kinetic energy 

43.  The entropy has been called the degree of disorder because: 
*The entropy of the universe remains constant 
*The entropy of the universe always increase 
*The entropy of the universe always decrease  
*None of these 

44.  A thermodynamics process in which the change in volume of the system is zero tells that: 
*the work done by the system is maximum 
*the work done on the system is maximum 
*The work done on and by the system is zero 
*None of above 

45. The maximum work done is possible in this process. 
 *Isobaric  
 *Isochoric 
 *Isothermal  
 *Adiabatic 

T H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A L     

1. It is observed that when a mercury bulb of a glass thermometer is put in flame, the column of mercury first 

descends and then rises. Explain it. (2012) 

2. Derive a relation for the pressure on an ideal gas in terms of its density and mean. (2012) 

3. What is Carnot engine? Describe its construction, working and derive an expression for its efficiency. (2011) 
4. Write down the two statements of second law of thermodynamics and prove their equivalence. (2010) 
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5. On the basis of kinetic theory of gases, derive an expression for the pressure of a gas. Also show that the 
absolute temperature of an ideal gas is directly proportional to the average translational kinetic energy of the 
molecules. (2010) 

6. Using the first law of thermodynamic in two isotherms of an ideal gas at different temperature, show that Cp 
– Cv = R. (2010)    

7. Show that the average kinetic energy per molecule is directly proportional to the absolute temperature. 
(2009) 

8. Derive a relation for the pressure of an ideal gas in terms of its density and mean square velocity. (2009) 
9. What do you mean by entropy? Describe the second law of thermodynamics in terms of entropy. (2009) 
10. What is a Carnot engine? Describe its working cycle. Prove that the efficiency of a Carnot engine is less than 

100 % above absolute temperature of the sink. (2009) 
11. State the First Law of Thermodynamics on the basis of the 1st law, explain isobaric or isothermal process 

(2008) 
12. Employing the 1st law of thermodynamics in two isotherms at different temperatures obtained in PV diagram, 

show that Cp-Cv= R. Why the specific heat at constant pressure is greater than the specific heat at constant 
volume? (2008) 

13. Define linear expansion. How does the concept of linear expansion help the fabrication of bimetallic strips? 
Explain the working o the Bimetallic Strip in thermostat. (2008) 

14. Using the relation P=1/3ρV2, Deduce the expression of Boyle’s Law & Charle’s law. (2008) 
15. State the basic assumptions of kinetic molecular theory of gases. (2007,2003) 
16. Show that the pressure of an ideal gas is p=1/3ρ V 2, where ρ represents the density of the gas. Verify on 

the basis of K.M.T. (2007) 
17. Define heat capacity, specific heat & molar specific heat. Write down the mathematical relation & their units. 

Establish the equation of relation b/w the Molar specific heat & common specific heat. (2007) 
18. Describe the complete operation of the Carnot engine and obtain an expression for its Efficiency. (2007) 
19. State gas law? How the combine to give the equation of an Ideal gas? (2006) 
20. State the 1st and 2nd law of thermodynamics? Describe briefly isobaric or adiabatic process with graphical 

representation. (2006) 
21. Show that the equation of pressure P=1/3 ρ V 2, prove that the absolute temperature of an ideal gas is 

directly proportional to the average translational K.E of the molecule. (2006,2002) 
22. Derive the relation α and β where  α is the coefficient of linear expansion,  β is the coefficient of 

volumetric expansion. (2006,2004,2002,2001) 
23. Show that the pressure of an ideal gas is P= 1/3ρ V 2. (2005) 
24. Define heat capacity, molar specific heat. Write down the mathematical relation and units and the relation 

between molar and common specific heat. (2005,1999) 
25. Briefly describe any 2 process of thermodynamics. Draw the graph and give the mathematical of each (2005) 
26. What is heat engine? Describe the working of the Carnot engine and drive its equation for the efficiency? 

(2005) 
27. Express a relation for molar specific heat. Why are there two different molar specific heat of a gas? Explain 

(2003,2004,1998) 
28. Derive the Cp-Cv=R, symbols have their usual meanings (2004,2003,1996) 
29. Explain the concept of Entropy? Also state the Law of Thermodynamics in terms of entropy (2003) 
30. Define the coefficient of linear and coefficient of volumetric expansion and derive the relation b/w them. 

(2005,2003 pre-medical and engineering) 
31. Give Celsius and Kelvin statements for the second law of thermodynamics and prove that they are equivalent 

(2003,2002) 
32. On the basis of first law of thermodynamics explain the following: 1. Isothermal process 2. Isobaric process 

(2002) 
33. Verify Boyle’s Law and Charles’s law on the basis of K.M.T? (2002 pre-eng.) 
34. Describe the construction and working of a Carnot Engine. (2002) (2001) 
35. Explain any one of the following:-  (1) Isobaric process    (2) Adiabatic process 
36. Describe the working of a bimetallic strip of a thermostat. (2002. pre-eng) 
37. Deduce the General Gas Equation (2001) 
38. State and explain Boyle’s law and Charles’s Law (2000) 
39. What is thermodynamics? State and explain the first law of thermodynamics. (2000)  
40. What is molar specific heat? Why does a gas have two molar specific heats? Define them (1999) 
41. Derive an expression for the difference of two molar specific heats of a gas. (1999) 
42. Give two statements of Second Law of thermodynamics. (1999) 
43. What is Carnot Engine? Describe the various operations of a Carnot Engine and obtain an expression for its 

efficiency. (1999) 
44. Show that the efficiency of a Carnot Engine is less than 100%. (1999) 
45. What are the basic assumptions of the kinetic Theory of a gas? Starting from the equation P= 1/3ρ V 2, show 

that the absolute temperature of an ideal gas is directly proportional to the average translational kinetic 
energy of the molecules. Verify Charles’s law on the basis of the kinetic Theory of gases (1998) 

46. What is thermodynamic? State the two laws of thermodynamics. Explain what you mean by isothermal and 
adiabatic process. (1998) 

47. Define the coefficient of linear expansion and coefficient of cubical expansion. Give their units. Show that β = 
3α, where each symbol has their usual meanings. (1997) 

48. What is a common example of a device based on thermal expansion? Describe briefly its working. (1997) 
49. State Kelvin and Clausis statements of the Second Law of thermodynamics. (1997) 
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50. Describe molar specific heats of gases at constant volume and at constant pressure. (1994) 
51. Define Carnot Cycle and derive an expression for its efficiency. (1997) 
52. Prove that for a mono atomic gas Cp-Cv=R (1994) 
53. State and explain the First Law of thermodynamics. Apply this law to explain any two of the following: (1). 

Isobaric process (2). Isothermal process (3). Adiabatic process.(1993) 
54. Differentiate between heat and temperature in the light of the molecular in the light of the molecular concept 

of matter. (1993)  
55. State perfect gas laws and show how they may be combined to give equation of state of an ideal gas (1993) 
56. Explain the process of conduction of heat through a metallic rod. Give the factors on which the thermal 

conduction depends. Define thermal conductivity and give its unit.(1993) 
57. Both heat and conduction and heat radiation involve the transfer of energy. What is the difference in principle 

between the two? (1992) 
58. What is the difference between Molar specific heat and common specific heat? Why does a gas have two 

molar specific heats? Define them (1992) 
59. Find an expression for the difference of the two molar specific heats of a gas? ( 1992) 
60. Why is the molar specific heat of a polyatomic gas greater than that of a mono atomic gas? (1992) 
61. State and explain “Boyles Law” and “Charles Law”. (1991) 
62. Prove for a sample of an ideal gad that P=NKT where P is the pressure of the gas, N is the number of 

molecules/unit volume, K is a Boltzmann constant, T is the absolute temperature of the gas (1991). 
63. State the first and second laws of thermodynamics, giving only one statement of each law. (1991) 
64. Explain in detail the first and second laws of thermodynamics (1991) 
65. Apply the first law of thermodynamics to (1). An Isobaric process (2). An isochoric process (1991) 
66. What are the important assumptions of the kinetic theory of gases? (1990) 
67. Starting from the equation, P=1/3mNV, show that the absolute temperature of an ideal gas is directly 

proportional to the average translational kinetic energy of molecules. The symbol P, m, N and v have their 
usual meanings. (1990)  

68. State the Second Law of thermodynamics. Explain it by giving the example of (1). Heat engine (2). 
Refrigerator (1990)  

69. Describe Carnot Cycle. Derive an expression for the efficiency of a Carnot engine. Show that the efficiency of 
even and ideal engine is less than 100%. (1990) 

70. Difference between heat and temperature. Define coefficients of linear and cubical expansions. (1989). 
71. Show that the coefficient of cubical expansion is three times the coefficient of linear expansion. (1989)  
72. What is thermodynamics? State and explain the First law of thermodynamics. (1989) 
73. On the basis of the First Law of thermodynamics, explain any two of the following: (1). Isobaric process (2). 

Isothermal process (3). Adiabatic process (1989) 
74. Define molar specific heat of a substance. Show that Cp-Cv=R where Cp.Cv and R have their usual meanings. 

(1998) 
75. Why is the molar specific heat of a mono atomic gas less than that of a poly atomic gas? (1988) 
76. State and explain coefficient of thermal conductivity. Give its units. (1988) 
77. What are the basic assumptions of the kinetic theory of gases? (1987) 
78. Starting from the equation P=1/3mNv2, Show that the average translational kinetic energy of the molecules of 

gases at absolute temperature T is 3/2KT, where the symbols have their usual meanings. (1987) 
79. Verify Boyle’s Law on the basis of Kinetic molecular theory of gases. (1987) 
80. State the Second Law of thermodynamics as applied to (1). A heat engine (2) A refrigerator (1987) 
81. Define Carnot Cycle and derive the expression for the efficiency of a Carnot’s engine.(1986) 
82. Define Molar Specific Heats of a gas. (1986) 
83. Show that the difference between the two specific heats of a gas is equal to molar gas constant. (1986) 
84. State and explain the first law of thermodynamics (1) isothermal process (2) Adiabatic process (1986)  

N U M E R I C A L SN U M E R I C A L SN U M E R I C A L SN U M E R I C A L S     

1. A Carnot engine whose low temperature reservoir is 200K has an efficiency of 50%. It is desired to increase 

this to 75%. By how many degrees must the temperature of flow temperature reservoir be decreased if the 

temperature of the higher reservoir remains constant? (2012)   

2. A 200gm piece of metal is heated to 150oC and then dropped into an aluminum calorimeter of mass 500gm, 

containing 500gm of water initially at 25oC. Find the final equilibrium temperature of the system if the specific 

heat of metal is 128.100 J/kg-K, specific heat of water is 4200 J/kg-K (2011) 
3. A heat engine performing 400J of work in each cycle has an efficiency of 25%. How much heat is absorbed 

and rejected in each cycle.(2010) 
4. A scientist stores 22 gm of a gas in a tank at 1200 atmospheres. Calculate the mass of the gas escaped. 

(2009) 
5. In an isobaric process 2000 J of heat energy is supplied to a gas in a cylinder, the piston of area 2x10-2 m2 

moves through 40cm under a pressure of 1.01 x105 N/m2. Calculate the increase in internal energy of the 
system. (2009) 

6. A Carnot engine performs 2000 J of work and rejects 4000 J of heat to the sink. If the difference of 
temperature b/w the source and the sink is 85oC, find the temperature of the source and the sink. (2008) 

7. A steel bar is 10m in length and -2.5oC. What will be the change in its length when it is at 250 oC. (α for the 
steel is 3.3x10-8 K-1) (2008) 
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8. Calculate the density of hydrogen gas, considering it to be an ideal gas, when the root mean square velocity 
of hydrogen gas molecules is 1850 m/sec at 0 degree Celsius and 1 atm pressure. (2007) 

9. A heat engine performs work at the rate of 500 kilowatt. The efficiency of the engine is 30%; calculate the 
loss per hr.(2007) 

10. A Celsius thermometer in laboratory reads the surrounding temperature as 30o C, what is the temperature in 
Fahrenheit and absolute scale. (2006) 

11. Find the change in volume of a brass sphere of 0.6 m diameter, when it is heated from 30oC to 100oC (α 
19x10-6 K–1) (2006) 

12. A 100 gm copper block is heated in boiling water for ten minutes and then it is dropped into 150 gm if water 
at 30oC in a 200 gm calorimeter.  If the temperature of water is raised to 33.6oC, determine the specific heat 
of the material of calorimeter. (2005). 

13. A brass ring of 20 cm diameter is to be mounted on a metal rod of 20.02 cm diameter at 20oC. To what 
temperature should the ring be heated?  (2005) 

14. Calculate the density of hydrogen gas, considering it to be an ideal gas, when the root mean square velocity 
of hydrogen molecules is 1850 ms-1 at 0o C and 1 atm pressure. (2004)  

15. The low temperature reservoir of a Carnot engine is at -3oC and has an efficiency of 40%. It is derived to 
increase the efficiency to 50%. By how many degrees should the temperature of hot reservoir be increased? 
(2004) 

16. 100 joules of heat energy are supplied to the system at constant pressure. The internal energy of the system 
is increased by 750 joules and the volume by 4.5 cm3; find the work done against the piston and the pressure 
on the piston (2003 pre-eng) 

17. A Carnot engine has low temperature reservoir at 5oC has an efficiency of 40%. It is desired to increase this 
efficiency to 50% by what degree should the temperature for high temperature reservoir be increased? 
 (2003 pre-eng, 2003 pre-med) 

18. An air storage tank whose volume is 110 liters contains 2 kg of air pressure of 15 atmospheres. How much air 
would have to be forced into the tank to increase the pressure to 18 atm, assuming no change in 
temperature? (2003 pre-medical) 

19. Find the root mean square velocity of a hydrogen molecule at 100oC. Take the mass of the hydrogen 
molecule 3.32x10-27 kg and k= 1.38x10-23 J/k  (2002) 

20. When 2000 J of heat is supplied to a gas in a cylinder at constant pressure of 1.01x105 N/m2, the piston of 
the area of cross section 2x10-2 m2 moves through 0.5m. Calculate the work done and the increase in internal 
energy of the system (2002) 

21. A heat engine performs 1000 J of work and at the same time rejects 4000 J of heat energy to the cold 
reservoir. What is the efficiency of the engine? If temperature difference between the sink and the source is 
75oC. Find the temperature of its source.  (2002 pre-eng) 

22. A cylinder of diameter 1.00 cm at 30oC is to be slid into a hole in a steel plate. The hole has a diameter of 
0.99970 cm3 at 30oC. To what temperature must be the plate heated? (2002 pre-eng) 

23. If one mole of mono atomic gas is heated at constant pressure from -30oC to 20oC, find the change in its 
initial energy and the work done during the process. (2001) 
Cp = 20.5 J/Mole K and Cv = 12.5 J/Mole K. 

24. An ideal heat engine operates in Carnot cycle between the temperature 2007oC and 127oC and it absorbs 600 
J of heat energy, find (1) Work done per cycle (2) Efficiency of the engine. (2001) 

25. Calculate the volume occupied by a gram mole of a gas at 10oC and pressure of one atmosphere.(2000) 
26. In isobaric process when 2000J of heat energy is supplied a gas in a cylinder the piston moves through 0.5m 

under a constant pressure of 1.01x105 N/m2. If the area of the piston is 2x10-2 m2 calculate the work done 
and increase in the internal energy of the system. (2000) 

27. Find the efficiency of a Carnot Engine working between 100oC and 50oC. (1999)      
28. Find the root mean square velocity of a hydrogen molecule at 7oC. Take the mass of a hydrogen molecule to 

be 3.32x10-27 kg and Boltzmann Constant=1.38x10-23 J/k. (1998) 
29. 540 calories of heat is required to vaporize 1gm of water 100oC. Determine the entropy change involved in 

vaporizing 5gm of water. (One calorie=4.2J) (1998) 
30. A glass flask is filled to the mark with 60 cm3 of mercury at 20oc. If flask and its contents are heated to 40oc, 

how much mercury will be above the mark? (β for glass =9x10-60C-1 and β for mercury= 182x10-6 C-1) 
31. A Carnot engine whose low temperature reservoir is at 200K has an efficiency of 50%. It’s desired to increase 

this to 75%. By how many degrees must the temperature be decreased if higher temperature of the reservoir 
remains constant? (1997) 

32. In an isobaric process when 2000J of heat energy is supplied to a gas cylinder the piston moves through 
0.1m under a constant pressure of 1.01x105 N/m2. If the area of the piston is 5x10-2 m2. Calculate the work 
done and the increase in the internal energy of the system. (1996) 

33. Find the root mean square speed of nitrogen molecule at 27oC. Given the mass of the nitrogen molecule to be 
4.67x10-25 kg and k=1.38x10-23 J/K. (1996) 

34. A meter bar is of steel is at 0oC and another at -2.5oC. What will be the difference between their lengths at 
30oC? (1995) 

35. A heat engine performs work at the rate of 500 KW. The efficiency of the engine is 30%. Calculate the loss of 
heat per hour. (1995) 

36. 1200 J of heat energy are supplied to the system at constant pressure. The internal energy of the system is 
increase by 750J and the volume by 4.5 cubic meters; find the work done against piston and the pressure on 
the piston. (1994) 
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37. Two vessels of different materials are identical in size and in dimension. They are filled with equal quantity of 
ice at 0oC. If ice in both vessels melts completely in 15 minutes and 10 minutes, compare the thermal 
conductivity of the metals of both vessels. (1993) 

38. One gram of a gas occupied a volume of 24.93 m3 at the pressure of 500 N/m2, find the temperature of the 
gas in oC. Given R=8.313 J/mol.K (1991) 

39. A cylinder contains an ideal gas below a frictionless piston fitted in it. If the gas in the cylinder is supplied 
3000J of the heat and the piston rises by 0.35 m while the internal energy of the work done by the piston. 
(1991)  

40. At the certain temperature the average kinetic energy of the hydrogen molecule is 3.1x10-21 J. if the mass of 
the hydrogen molecule is 3.1x10-27 kg, find (a) The temperature (b) r.m.s velocity of hydrogen molecule. 
Given Boltzmann constant= 1.38x10-23 J/K). (1990) 

41. An iron ball has a diameter of 5cm and it is too large to pass through of a hole of 0.01mm in the brass plate 
when the ball and the plate are at the temperature of 30oC. At what temperature the same for the ball and 
plate, will the ball just pass through the hole?  
(α = 1.2x 10-5 oC-1 and α = 1.9x10-5 oC-1). (1990) 

42. Two rod of copper and brass having the same length and cross section are joined end to end. The free end of 
copper rod is kept at 10oC and the free end of Brass rod is kept at 100oC, calculate the temperature of the 
junction of the two rod at equilibrium. Assume the thermal conductivity of copper to be 3 times that of the 
Brass. Neglect heat losses. (1988) 

43. The efficiency of the heat engine is 50% if the temperature of the cold reservoir is 300 K , find the 
temperature of the hot reservoir. (1987) 

44. 10 kg of water falls through a distance of 854 m and all the energy effective in heating the water. To what 
temperature will the water be raised if it was initially at 20oC? Sp heat of water= 4200 J/oC.Kg) (1986) 
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CCCC H A P T E R  H A P T E R  H A P T E R  H A P T E R  #  #  #  #  1 21 21 21 2     

E L E C T R O S T A T I C S  

O B J E C T I V E SO B J E C T I V E SO B J E C T I V E SO B J E C T I V E S     

1. If electrostatic force between two electrons at a distance is 'F' Newton, the electrostatic force between two 

protons at the same distance is: 

*zero      *F/2 

*F      *2F 
2. The relation ∆v/∆r represents: 

*Gauss's law     *Electric Flux 

*Electric Intensity    *Potential Difference 
3.  Decreasing the separation of two positive charges by half will cause electrostatic force of repulsion to change 

by: * 4 times       *3 times          * ½ times                *¼ times 
4.  Which of the following cannot be a scalar quantity? 

*Electric potential         * EMF          *electric flux           *electric intensity 
5.  The electric intensity at any point between two oppositely charged plain sheets is  

( * σ/ 3Єo  * σ  Єo     *σ/2Єo  *2 σ / Єo) 
6.  The flux through a surface is maximum when the angle between E and ∆A is ZERO. 
7.  A free electron in an electric field moves from higher potential to lower potential. (true) 
8.  Unit of Electric Intensity in S.I system is N/C. 
9.  An electron Volt = 1.6 x 10-19 J 
10.  The flux through a closed surface which does not have any charge is zero. 
11.  The electric intensity at any point between two oppositely charged plain sheet is σ / Єo. 
12.  The electric potential is zero 

(i) Inside a conductor 
(ii)  Midway between any two charges of the opposite signs. 

  (iii) Midway between any two charges of the same sign.  
13. Two current carrying conductors attract each other if they carry currents in opposite direction. (False) 
14.   The magnitude of electric field does not depend upon: 

* The distance from the charged particle 
* The nature of the charges causing the field. 
* The magnitude of the charges causing the field. 

15.   The value of permittivity of free space is _8.85x10-12C2/Nm2_. 
16.   Name the quantity whose units are Volt / meter or Newton / Coulomb. 
17.  One electron Volt (eV) = ______ Joules. 
18.  If a dielectric slab is placed between the plates of a capacitor kept at constant potential difference then 

charge on the capacitor ____.    
(Decreases, .increases, Remains the same) 

19.  A slab of certain Dielectric is placed between two oppositely charged metal plates. Choose the correct answer 
from the following. 
*The intensity of electric field between the plates increases. 
*The intensity of electric field between the plates decreases. 
*The intensity of electric field between the plates does not change. 

20.  Two positive point charges repel each other with a force of 4 x 10-4 N when placed at a distance of 1 metre. If 
the distance between them is increased by 2m, the force of repulsion will be:                             
* 1 x 10-4 N     * 8 x 10-4 N      * 2 x 10-4  N    * 4 x 10-4 N 

21. Electric flux through the surface of the surface of the sphere which contains a charge at its centre depends 
upon: (2008) 
* The radius of the sphere                           * The surface area of the sphere   
* The amount of charge inside the sphere    * The amount of charge outside the sphere. 

22. A piece of wire of length L and an area of cross section ‘A’ has a resistance of ‘R’ Another piece of wire of the 
same material and the same length but twice the area of cross section is connected end to end with the 
previous wire. The effective resistance is:                          
* R     * 2 R   * 1/3 R    * ½ R 

23.   The introduction of a dielectric b/w the positively charged plates causes the intensity.            
*to increase   *to decrease   *to remain constant   *to increase & decrease 

24.   When a dielectric is placed in an electric field, it becomes: 
*Negatively charged only.    *positively charged only. 
*Polarized.                          *Conductive. 

25.  Which one is not a unit of magnetic flux density? 
*NA-1 m.  *Wb/m-1.  *Tesla.  *VA-1S. 

26.  In the relation I=KV, K stands for : 
*Conductance.                    *Resistivity.  
*Specific Resistance.       *Permeability. 
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27.  Two capacitor of 3µF and 6 µF are connected in series, their equivalent capacitance is: 
*9 µF            *2 µF        *½ µF              *¼ µF   

28. If the area of the plates of a parallel plates capacitor is doubled, the capacitance __________. 
 * remains unchanged  * is half  * is doubled   * in increased four times 
29. The electric intensity between uniform oppositely charged parallel plates is: 

 * 
�	
Є�

    * 
�	
�Є�

  * 
��	
Є�

   * zero 

 
 

T H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A L     

1. State Gauss’ Law. Apply the law to find electric intensity due to uniformly charged metallic sphere at a point 

lying outside the charged sphere. (2012) 

2. What is a capacitor? Derive the expression for the capacitance of a parallel plate capacitor when: 

Air exists between the plates. (2011) 

Space between plates is partially filled by a dielectric medium. 
2.  State Gauss‘s law. Apply it to determine the electric intensity. (2010) 
3.  Derive the relation for equivalent capacitance when three capacitors are connected in series? (2009) 
4.  Explain Gauss’s Law. Apply it to determine the electric intensity due to an infinite sheet of charges. (2008, 

2006, 2004, 2002 Medical) 
5.  Define the capacitance of a capacitor. Derive an expression for capacitance of a parallel plate capacitor in 

presence of a dielectric b/w its plates. (2008, 2005, 2006) 
6.  Describe the method of determining the ratio of charge and mass of an electron. Derive the mathematical 

equation. (2005) 
7.  Explain electric potential. Derive the relation b/w an electric field and potential difference. (2004) 
8.  Derive an expression for the capacitance of a parallel plate capacitor when: 

(i) Air is the medium between the plates 
(ii) An insulating medium is b/w the plates(2008,2003 Eng. , 2001) 

9.  State and prove Gauss’s Law. (2003 Eng. , 2000,1992) 
10.   Derive the relation to find equivalent capacitance when three capacitors are joined in: 

(i) Series    (2003 Med., 1999,97) 
(ii) Parallel           (2002 Med. 1999,97) 

11.  Derive the relation for electric intensity close to a non-conducting infinite sheet of charges.(2002 eng, 
2000,1992,1989) 

12.  What is a capacitor? On what factors does the capacitance of a parallel plate capacitor depend? (1999, 1993) 
13.  What is the unit of capacitance? What is capacitance?  (1999, 1997, 1993) 
14.  Explain Electric Flux passing through a closed surface. (1998) 
15.  State and prove Gauss’s Law. Apply the law to determine the electric intensity at a point close to a uniformly 

distributed positive charge on a large plain surface. (1998) 
16.  Derive an expression for the energy stored in an Electric Field per unit volume of a parallel plate capacitor. 

(1993) 
17.  What is Electric Flux? Explain.  (1992) 
18.  Define Coulomb, Volt and absolute Potential at a point. (1991) 
19.  Develop an expression for absolute potential due to a point charge ‘Q’ at a distance ‘r’ from source charge.   

(1991) 
20.  Prove that the units Volt/Meter and Newton / Coulomb refer to the same physical quantity. What is this 

quantity? (1989) 

N U M E R I C A L SN U M E R I C A L SN U M E R I C A L SN U M E R I C A L S     

1. Two point charges of +2x10-4 and -2x10-4 coulomb are placed midway between them. What is the magnitude 

and the direction of force on it? (2012)  

2. A proton of mass 1.67×10-17 kg and charge 1.6×10-19 C is to be held motionless between two parallel 

horizontal plates. Find the distance between the plates when the potential difference of 6×10-9 volt is applied 

across the plates. (2011) 
3. How many electrons should be removed from each of two similar spheres each of 10 gm so that electrostatic 

repulsion may be balanced by gravitational force?(2010) 
4. Proton of mass 1.67 x 10-27 kg and charge 1.6 x 10-19 C is to be held motionless between two horizontal 

parallel plates 6 cm apart; find the voltage required to be applied between the plates. (2009). 
5. A capacitor of 12 micro Farad is charged to a potential difference of 100 V. Its plates are then disconnected 

from the source and are connected parallel to another capacitor. The potential difference in this combination 
falls down to 60 V. What is the capacitance of the second capacitor?       (2008) 

6. A small sphere of weight 5 x 10-3 N is suspended by a silk thread which is attached to a point on a large 
charged insulating plane. When a charge of 6 x108 C is placed on the ball the thread makes an angle of 30o 
with the vertical. Find the charge density on the plane. (2002 Med).  
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7. A parallel plate capacitor has the plates 10 cm x 10 cm separated by a distance of 2.5 cm. It is initially filed 
with air. What will be the increase in its capacitance? If a dielectric slab of the same area and thickness 2.5 
cm is placed between the two plates (2001)  Answer: C= 3.54 pF 

8. A charged particle of 17.7 µC is close to a positively charged thin sheet having surface charge density 2 x 10-6 
C/m2 . Find the magnitude and direction of force acting on the charged particle. (2000) Answer: F=2N 

9. Two capacitor of 2.0 µF and 8.0 µF capacitance are connected in series and a Potential difference of 200 V is 
applied. Find the charge and the potential difference for each capacitor.(2005)Answer: F= 2.26 N 

10. Calculate the force of repulsion on +2 x 104 coulomb charge, if it is placed before a large vertical charge 
sheet whose charge density is + 20 x 10-8 coulomb/m2 (Єo = 8.85 x 10-12 coulb2/Nm2) (1998)Answer: 
F=2.259N. 

11. A capacitor of 200 pF is charged to potential difference of 100 volts. Its plates are hen connected in parallel o 
on another and it is found that th at P.D falls to 60 V. What is the capacitance of the second capacitor? 
(1997) (C2 =133.33 pFarad) 

12. A thin sheet of positive charge attracts a light charged sphere having charge – 5 x 10-6+ C with a force of 
1.695 N. Calculate the surface charge density. (1996) Answer: σ = +6 x10-6 C/m2 

13. Two capacitors of capacitance 4 µF are charged to the potential difference of 300 and 400 V respectively. 
They are then connected in parallel. What will be the resultant potential difference and charge on each 
capacitor? (1995) 
Answer: V= 360 V, Q1 = 1.44 x 10-3 C, Q2=2.16 x 10-3 C  

14. Two horizontal parallel metallic plates separated by a distance of 0.5 cm are connected with a battery of 10 V. 
Find:  (i) The Electric intensity between the plates         
 (ii) The force on a proton placed between the plates.             (1994)   
 Answer: E = 2000 V/m, F= 3.2 x 10-16 N   

15. Find the equivalent capacitance and charge on 5-µF capacitor shown in the diagram.(1993)Answer: (Ce = 6.1 
micro Farad),(Q= 15 Micro Coulomb) 

16. Calculate the potential difference between two plates when they are separated by a distance of 0.005m and 
are able to hold an electron motionless between them. (e = 1.6 x10-19 coul, m= 9.11 x 10-31 kg) (1991) 
Answer= 2.79 x 10-13 Volts 

17. An oil drop having a mass of 0.002 milligram and charge equal to 6 electrons charge is suspended stationary 
in a uniform electric field. Find the intensity of the electric field. (e = 1.6 x 10-19 coul)   (1990) (Answer: 
E=2.042x1010V/m) 
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CCCC H A P T E R  H A P T E R  H A P T E R  H A P T E R  #  #  #  #  1 31 31 31 3     

E L E C T R I C I T Y  

O B J E C T I V E SO B J E C T I V E SO B J E C T I V E SO B J E C T I V E S     

 

Fill in the blanks: 
• The motion of the free electron is responsible for generation of current in the wire. 

• Units of electrical energy commonly used are kilowatt hour.  
• The resistivity of a material of a conductor increases due to increase in temperature. 

Write down whether the following statements are True or False: 
• When current flows through a wire, electric field must exists in wire. 
• The resistance of a conductor at absolute zero is infinite. 
• The voltage loss inside a cell because of its internal resistance is independent of the current drawn from it. 
• Resistivity is reciprocal of conductivity. 

 
Select the correct answer for each from the given options: 

• A battery of emf volts has internal resistance of r ohms, current is drawn from it, its internal voltage V will be: 

(a) V=E-Ir  (b)  � = 	

  (c) V=Ir  (d) V = 

	

 

• Two resistors of 3Ω are connected in series with a battery of 10V. Potential difference across 3Ω resistors will 
be: 
(a) 5V   (b) 4V   (c) 6V   (d) 10V 

• When “V” volts battery is connected across the bulb and if current ‘I’ is passed through it then its power will 
be: 

(a) VxI   (b) 
�
�    (c) V2I   (d) VI2 

• If the wire of a uniform area of cross-sectional is cut into equal parts, the resistivity of each part will be: 
(a) double  (b) remains same (c) half   (d) none of these 

• All electrical appliances are connected in parallel to each other between the main line and the neutral wire to 
get _________. 

(a) the same current      (b) the same potential difference  
 (c) different current & same potential difference   (d) none of the above 

• The terminal potential difference of a battery is equal to its e.m.f when its internal resistance is ________. 
(a) zero   (b) very high  (c) very low  (d) none of the above 

• The rate of transfer of the charge rough the circuit is called __________. 
(a) resistance  (b) current  (c) potential energy (d) resistivity 

• Kilowatt-hour is the unit of ___________. 
(a) power  (b) conductivity  (c) Electrical energy (d) resistivity 

• With the decrease of temperature the resistance of a semi-conductor ________. 
(a) increases  (b) decreases  (c) remains constant 

• The temperature co-efficient of resistance of a semi-conductor is ____________. 
(a) positive  (b) negative  (c) zero 

• Total potential difference across the combination of three cells becomes maximum when ________. 
(a) All the cells connected in series  (b) All the cells are connected in parallel 

 (c) Two cells are connected in parallel and the third in series with the combination 
 (d) Two cells are connected in series and the third in parallel with the combination 

• One kilowatt-hour is equal to ________________. 
(a) 3.6x103J  (b) 36 x105J  (c) 36x106J  (d) 3.6x104J 

• A resistor carries a current ‘I’. The power dissipated is ‘P’. The power dissipated if the same resistor carries 
the current of ‘3I’ is _____________. 

(a) P   (b) 3P   (c) 

�   (d) 9P 

• Electrical conductors contain _____________. 
(a) only free electrons  (b) only bound electrons  (c) both A and B (d) none of A and B 

• Ohm law is obeyed in ___________. 
(a) an electron tube  (b) a semi-conductor  (c) a metallic conductor  (d) all of these 

• The resistors of 3 Ω, 5 Ω and 7 Ω are connected in parallel. If 0.3V be the p.d between the ends of 3 Ω 
resistor, the potential difference across the other resistor is ____________. 
(a) 0.5 Ω  (b) 0.7 Ω  (c) 1.2 Ω  (d) 0.3 Ω 

• The power dissipated in a resistor is given by __________. 
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(a) IV   (b) I2R   (c) 
��
�    (d) all of these 

• The commercial unit of electrical energy is called _____________. 
(a) Joule   (b) kilowatt  (c) kilowatt-hour (d) Megawatt 

•  The rate transfer of charges through a circuit is called _____________. 
(a) resistance  (b) current  (c) potential difference   (d) all of these 

• A piece of length ‘L’ and an area of cross-sectional ‘A’ has a resistance of ‘R’. Another piece of wire of the 
same material and the same length but twice the area of cross section is connected end-to-end with the 
previous wire. The effective resistance is ______________. 

(a) R   (b) 2R   (c) 
�
�R    (d) 

�
�R 

• The resistance 2Ω, 5Ω, 7Ω and 9Ω are connected in parallel. If the potential difference across the 5Ω resistor 
is 5V, the potential difference across 9Ω resistance will be __________. 
(a) 9V   (b) 5V   (c) 2.5V    (d) 1.5V 

• In a house circuit, all the electrical appliances are connected in parallel with the phase and the neutral to get 
__________. 
(a) The same current and different potential  (b) the different currents and different potential 
(c) The different currents but the same potential difference   (d) the same current and same potential     

• A wire of a uniform cross section area is cut to three equal segments. The resistivity ‘�’ of each segment will 
be ____________. 

(a) 
�
��   (b) 

�
� �   (c) same as that of the whole wire (d) none 

•  The E.M.F of three cells each of 2Volts in parallel will be _________. 
(a) 6V   (b) 8V   (c) 2V    (d) zero 

• In the relation I=KV, k stands for ___________. 
(a) Conductance  (b) resistivity (c) specific resistance  (d) permealibility  

• The commercial unit of electrical energy is _____________. 
(a) ohm   (b) watt   (c) kilowatt-hour  (d) Ampere 

• A copper wire has a resistivity � stretched in such a way that its diameter reduce to half of that of the original 
wire. The new resistivity will be ____________. 
(a) half   (b) double  (c) the same    (d) Four-fold 

• Two wires of resistance R1 and R2 are connected in series in a circuit. If R1 is greater than R2 the heating 
would be __________. 
(a) more in R1

  (b) more in R2  (c) same in R1 and R2   (d) all of these  
• AVO meter is used to measure __________________. 

(a) electric current (b) voltage  (c) resistance   (d) all of these 
• The resistance 2Ω, 3Ω, 3Ω and 5Ω are connected in series. If the current flowing through 2 ohm resistor is 

one ampere, the current through the other resistors will be __________. 
(a) 4 ampere  (b) 1 ampere  (c)14 ampere   (d) 0.1 ampere 

• Joules per coulomb is called ____________. 
(a) Farad  (b) Ampere  (c) Volt    (d) Henry 

• With the increase of temperature, the resistance of a semi conductor ___________. 
(a) increase  (b) decrease  (c) remains constant  (d) becomes zero 
 

 

  

T H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A L     

1.  

2. How is the resistance of metallic conductor is affected by variation in temperature? (2011) 

3. Define potential difference and electromotive force. Both are measured in volts. What is the difference 

between these two concepts. (2010) 

4. Differentiate between the terminal and EMF of a battery. Derive the relevant expression. (2008) 

5. State the law which governs the potential difference across the conductor and the current passing through it. 

How is the resistance of the conductor related to its dimensions? Derive the formula for the temperature co-

efficient of resistivity. (2007) 

6. Write down the definition and units of: (iv) Electric current (2005) 

7. Define resistance and write down its units. How does the resistance a conductor depend upon temperature? 

Derive the equation far the resistance at a given temperature. (2005) 

8. Explain Ohm’s law and give its limitations. (2004) 

9. Define the following:  (2002 Pre Engineering) 

(i) Resistivity  (ii) Temperature coefficient of resistance  (iii) Electromotive force 



P a g e  | 12 
` 

 
10. Differentiate between electromotive force and terminal potential difference of a battery when an external 

resistance is connected and not connected across it. (2002 Pre Medical) 

11. How is the resistance of a metallic conductor affected by variation in temperature? (2011) 
12. Define the potential difference and electromotive force. Both are measured in volts. What is the difference 

between these concepts? (2010)   
13. State Ohm's Law and derive an expression for the equivalent resistance of these resistances when connected 

in parallel/series. [2002/2003(pre medical), 2006, 1991] 
14. Explain the resistively of a material and define resistance and write down its units, How the resistance of a 

conductor depend upon temperature? Derive the resistance for the resistance at a given temperature. (2005) 
15. State and explain Ohm's Law. (2004, 1991) 
16. Derive a relation to find the equal resistance of three resistances when they are connected in series. (2001) 
17. Explain temperature coefficient of resistance. (2000) 
18. Write a note on resistively and its temperature coefficient (1999) 
19. Write down short note: (i) Electromotive force  (ii) Terminal potential difference    (1997) 
20. You are given three resistances, how will you connect them to get: (1996)    

 (i) Maximum resistance   (ii) Miminum resistance 
21. (a) State and explain Ohm’s law. (1995, 2000) 

(b) Explain the following terms: (i) Resistivity of a material (ii) Temperature co-efficient of resistance 

 

N U M E R I C A L SN U M E R I C A L SN U M E R I C A L SN U M E R I C A L S     

1. You have given three resistors each of 2 ohms. How would you arrange these to obtain equivalent resistance 

of:  (a) 1.33 ohm  (b) 3 ohm  (c) 6 ohm?  (2012)   

2. A rectangular bar of iron is 2 cm × 2 cm is cross section and 20 cm long. What is the resistance of the bar at 

500oC if ρ=11×10-8 Ω-m and α= 0.0052 K-1? (2011) 

3. A water heater that will deliver 1Kg (mwater) of water per munite (t=60 seconds) required. The water is 

supplied at 200C (T1) and an output temperature of 800C (T2) is desired. What would be the (R) of the heating 

element in water if the line voltage is 220V(V)? (specific heat of water =Cwater =4200 
�

��.�) (2010) 

4. In the given diagram R1=R2=4 Ω & R3=6 Ω. Calculate the current in 6Ω resistance. (2009) 
 

 
 

5. A resistor is made by using a 50 m nichrome wire of diameter 0.8mm at 0oC. Calculate its resistance at 50 o C. 
(Given ρ=1.110-6 Ω-m, and α=0.0002ºC at 0ºC) (2009) 

6. Find the equivalent resistance and the current through R1 and R2 Given that: R1=10Ω  
a. R2 =10Ω R3=5Ω R4=10 Ω R5=4Ω. (2008) 

7. A rectangular block of iron has the dimensions 1.2 cm x 1.2 cm x 15 cm (i) what is the resistance of the 
opposing square ends? (ii) What is the resistance between two of the rectangular faces? (The resistivity for 
iron at room temperature is 9.6 x 10-8 ohm-m)(2008)  

8. A platinum wire of diameter 0.2 mm is wound to make a resistor of 4 ohm. How long a wire is needed for this 
purpose? (2007) 

9. A 50 Ohm resistor is connected from a copper wire, 0.2 mm in diameter. What is the length of the wire 
needed? (�= 1.6 x 10-8 ohm)(2006) 

10. Two resistances 10 Ohm and 50 Ohm are connected in series with a battery of 6 volts. Calculate:  
(i) The charge down from the battery per minute.   (ii) The Power dissipated in 10 Ohm resistance. (2005) 

11. Find the equivalent resistance in the given circuit. Current I and potential difference between a and b when R1 
= 5 ohm, R2 = 2 ohm   R3 = 3 ohm and R4 = 6 ohm. (2003. Med) 

12. The resistance of a tungsten wire used in the filament bulb is 20 ohm when the bulb is a at hot temperature 
of 2020o C. What would you estimate its resistance at 20oC. (The temperature of coefficient of tungsten is 
=1.0046oC-1. (2002 Pre engineering) 

13. Find the equivalent resistance and the current through R1 and R2 Given that: R1= 20 Ω R2 = 30Ω R3 = 20 Ω 
R4= 40 Ω R5 = 100Ω. (2001) 

14. Resistors of 2Ω, 3Ω and 4 Ω are connected in series, if the current flowing through one of them is 1 Ampere. 
What is the current through the other resistor? (2000) 

You are given three resistors each of 2 ohm. How would you arrange these resistors to obtain the equivalent 
resistance of: (1.5 Ohm, 3 Ohm and 6 Ohm) Also prove the result mathematically. (2000)  
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CCCC H A P T E R  H A P T E R  H A P T E R  H A P T E R  #  #  #  #  1 41 41 41 4     

M A G N E T I S M  &  E L E C T R O M A G N E T I S M  

O B J E C T I V E SO B J E C T I V E SO B J E C T I V E SO B J E C T I V E S     

1. The core of a transformer is laminated to reduce the loss of energy due to: 
*NA � [flux linkage]    *Eddy Current 
*Heating      *All of these 

2. If the number of turn in a coil is doubled its self inductance will be: 
*doubled     *halved 
*the same     *four times 

3.  Transformer is used in circuit containing: 
*D. C alone         * A.C alone          *both D.C & A.C        * non- inductive wire.   

4.  The motional e.m.f induced in a coil is independent of: 
*change of flux     * number of turns       *time                  * resistance.                          

5.  The maximum magnetic force will act on a a current carrying conductor in a magnetic field when it is placed 
* At 60o to the field.  * Perpendicular to the field * parallel to the field * None                                                              

6.  The force experienced by a current carrying conductor when it is placed in a magnetic field is: * F = I (V x 
B)   * F = I (LxB)   * F = B (I x L) 

7.  The phenomenon of producing e.m.f in the coil due to the change of current in the coil itself is called: 
* Mutual Induction * Self Induction   * Magnetic Flux * none  

8.  A free electron in a electric field moves from higher potential to lower potential.(T/F)                                                    
9.  Which two of the charged particles of the same mass will deflect more in a magnetic field? * Fast Moving * 

Slow Moving         
10.  _____ is the unit of mutual inductance.                                      
11.  Back e.m.f is the effect of self inductance in a coil when a direct current passes. 
12.  _________ is the unit of Magnetic Induction.          
13.  When an electron moves in a magnetic field then the force is perpendicular to both:  

* Both V and B  * V but not B   * B but not V  * none                          
14.  Lenz’s Law may also be described as Law Of conservation of energy. (T/F) 

If an electron and proton enter into a magnetic field with the same velocity , the electron shall experience a 
force than the proton:                  
* greater   * Lesser  * Equal            

15.  The magnitude of an electric field does not depend upon : 
* The distance from the charged particle   
* The nature of the charge causing field  
* The magnitude of the charge causing field.      

16.  If an Alpha particle is moving parallel to a magnetic field of induction , it will experience a force in the 
direction of the field. (F)   

17.  Two parallel beams of electron moving in the same direction will     
(a) repel each other  (b) Attract each other  (c) none              

18.  A device which converts electrical energy into mechanical work is called as: 
* Transformer  * Capacitor  * Galvanometer  * Electrical motor 

19.  State the following laws: 
* Ampere’s Law   * Lenz’s Law    * Biot and Savart’s Law  

20.  The path of a neutron moving normal to a magnetic field is:              
 * A straight path  * A circular path * an Oval path  * A sinusoid 

21.  The direction of electric current is given by: 
* Lenz’s Law   * Snell’s Law  * Faraday’s Law  * Ampere’s Law 

22.  The path of a neutron moving normal to a magnetic field:   
* Straight line * Circular  * elliptical  * Oval          

23.  S.I unit of induction is : 
* Henry  * Tesla   * Watt  * Weber             

24.  Ampere’s circuital law is used to find electric intensity.           
25.  The practical application of the phenomenon of mutual inductance is: 

*A.C generator.  *Transformer.  *Rectifier.  *Dynamo.  
26.  The device used to convert A.C into D.C is called: 

*Amplifier.   *L.E.D.    *Communicator.  *Rectifier. 
27.  Which one is not a unit of magnetic flux density: 

*NA-1 m. *Wb/m2  *Tesla.  *VA-1S.       
28.  When an A.C generator is converted into D.C generator, slip rings are replaced by: 

*A dynamo  *a split ring     * A field coil.  *An inductor.       
29.  In a conventional transformer:            

* The current moves from primary to the secondary windings without any change 
* EMF is induced in the secondary by the changing magnetic flux 
* The heat is transferred from primary to secondary 
* None of the above 
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30. The practical application of the phenomenon of mutual inductance is _____________. 
 *A.C generator  *Transformer  (c) rectifier 

T H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A L     

1. In what way is the motional emf, produced in a conductor placed in magnetic field. (2012) 

2. Describe a method for determining the ratio of charge to mass (e/m) of an electron. Derive the relevant 

mathematical expression. (2012) 

3. State Faradays law of electromagnetic induction. Explain the phenomenon of mutual induction and derive an 

expression for mutual inductance of two coils, also give its unit. (2012) 

4. What is transformer? Name its components and describe its working. (2011) 

5. Derive an expression for the force on a Current carrying conductor in a uniform magnetic field. (2011) 

3. State Coulomb's, Ampere's and Gauss's Laws and Explain the phenomena of mutual induction. (2011) 
4.  What is the difference between magneto and A.C generator? What is meant by the frequency of alternating 

current? (2010) 
5.  Prove mathematically that the radius of circular path for a charge moving in a magnetic field is given as r= 

mv sin θ/ q B. (2010)  
6.  State ampere‘s law and derive an expression for the magnetic field of a long solenoid. (2010)   
7.  What is motional EMF? Derive its relation. (2007, 1997, 95, 93) 
8.  State Faraday’s Law of Electromagnetic Induction. Explain the phenomenon of mutual or self Induction. 

(2007, 2004, 2002, 2000, 1999, 1998, 95, 93) 
9.  Derive the relation for force on a current carrying conductor in a uniform magnetic field? (2006, 2004) 
10.  Derive the relation for the magnetic induction inside a current carrying solenoid with the help of Ampere’s 

Law. Draw a neat diagram also. (2006, 2000, 1998, 94, 92) 
11.  Determine the method for determining the charge to mass ratio of an electron. Derive the mathematical 

relation. (2005, 2003, 2001, 1999, 95, 89) 
12.  What is a transformer? On what principle does it work? What is the difference between a step Up and Step 

down Transformer? Why is a soft iron core used in a transformer (2005?) 
13.  Derive the relation for torque acting on a current carrying rectangular coil suspended in a uniform magnetic 

field. (2005) 
14.  What is Magnetic Field? Derive its relation and state its units. (2003) 
15.  Describe the principle, construction and working of a transformer. State the mathematical relationship? (2003, 

1999, 98) 
16.  Differentiate between Magnetic Flux and magnetic flux density? (2002, 1999, 97, 89) 
17.  Describe with the help of a neat diagram the construction & working of a transformer. Give its expression. 

(2008) 
18.  Describe the relation for determining the ratio of charge to mass (e/m) of an electron. Derive the relevant 

mathematical expressions. (2009) 

N U M E R I C A L SN U M E R I C A L SN U M E R I C A L SN U M E R I C A L S     

1. Find the current required to produce a magnetic field of induction B=2.511×103 web/m2 in a 50cm long 

solenoid having 4000 turns of wire. (μ� = 4� × 10� web/Am)  (2012) 

2. The inner and the outer diameters of the toroid are 22 cm and 26 cm. If a current of 0.5 A is passed which 

produce 0.025 tesla flux density inside core, find the approximate length of the wire wound on the toroid. 

(µo=4π × 10-7) (2011) 

2. An alternating current generator operating at 50 Hz has a coil of 200 turns, while the coil has an area of 120 

cm2. Calculate the magnetic field intensity applied to rotate the coil to produce the maximum voltage of 240 

volts. (2011) 
3.  Find the current required produce a field induction B=2.512×10-3 tesla in a 50 cm long solenoid having 4000 

turns of wire.(2010)   
4.  A pair of adjacent coils has a mutual inductance of 850 mH. If the current in primary coil changes from 0 to 

20 A in 0.1 sec; what is the change in the magnetic flux in the secondary coil of 800 turns?(2009) 
5.  An aero plane flying in a region where the vertical component of the earth’s magnetic field is 3.2 x 10-4 Tesla. 

If the wingspan of the aero plane is 50 m and its velocity is360 km / hr. find the induced E.M.F between the 
tips of the wings of the aero plane. (2007) 

6.  A proton accelerated through 1000 V is projected normal to a 0.25 Magnetic field Calculate:  
* The K.E through 1000 V is projected normal to a 0.25 B. 
* The radius of the circular path of proton. (mp = 1.67 x 10-27 kg)  (2007) 

7.  A solenoid 10 cm long has a cross section of 10 cm2 with 35 turns on it. If a current of 10 Amp. Is passed 
through it , find ‘B’ in it. (µ o = 4π x 10 -7 Weber / Amp meter) (2006)  

8.  A step down transformer having 4000 turns in primary is used to convert 4400 V to 220 V. The efficiency of 
the transformer is 90 % and 9 KWatt output is required. Determine the input power, the number of turns in 
the secondary coil and the current in the primary coil and secondary coil. (2005) 

9.  A coil of 50 turns is wound on an ivory frame 3 cm x 6 cm which rotates in a magnetic field of induction B = 2 
web / m2 .What will be the torque acting on it if a current of 5 Amp passes through it and the plane of the 
coil makes an angle of 450 with the field.  (2004) 
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10.  The current in a coil of 500 turns is changed from zero to 5.43 Amp. There by producing a flux of 8.52 x 10-4 

webers. What is the self inductance of the coil? (2004) 
11. How fast must a proton be moving if it is to follow a circular path of radius 2.0 cm in a magnetic field of 0.7 

Tesla. (mp = 1.67 x 10-27 kg ) (2004) 
12.  Calculate the speed of an electron entering perpendicularly in a uniform magnetic field of 5.0 w/m2 which 

moves along a circle of radius 1.8 x 10-6 m in the field.(2003) 
13.  What will be the mutual inductance of two coils when the change of a current of 3 Amp. In one coil produces 

the change of flux of 6 x 10-4 Weber in the second coil having 2000 turns? (2001) 
14.  An electron is accelerated by the potential difference is 1000 V. It then enters into a uniform magnetic field of 

induction B = 2.5 Weber / m2 at an angle of 450 with the direction of the field. Find the radius of the path 
described by the electron. e = 1.6 x 10-19 C , mass of electron = 9.1  x 10-31 kg. (2001) 

15.  A transformer has 1000 turns in the primary coil .If the input voltage of the transformer is 200 V .What 
should be the number of turns of the secondary coil to obtain an output voltage of 6 V?(1999) 

16.  A solenoid 20 cm long has three layers of winding of 300 turns each. If a current of 3 Amp is passed through 
it. Find the value of the magnetic field of induction B. (µ o = 4π x 10 -7 Weber / Amp meter) (1998) 

17.  A 500 turn coil in an A.C generator having an area of 1000 cm2 rotates in a magnetic field of value 50 Tesla . 
In order to generate 220 V Max. , how fast is the coil to be rotated? Express your answer in terms of the 
number of revolutions per seconds.(1998) 

18.  Alpha particles are accelerated from rest at a P.D of 1 KV. They then enter a magnetic field B = 0.2 T 
perpendicular to their direction of motion. Calculate the radius of the path. Given m = 6.68 x 10-27 Kg , q = 2e 
, e = 1.6 x 10-19 coulomb.(1997) 

19.  An electron is moving along a circle of radius 1.8 x 10-7 m. Calculate the speed of the electron on entering 
perpendicularly in a uniform magnetic field of 5.0 T. Given e = 1.6 x 10-19 coulomb, m = 9.11 x 10-31 Kg. 
(1995) 

20.  A solenoid 25 cm long has a cross section of 5 cm2 with 250 turns on it. If a current of 5 Amp. Is passed 
through it , find ‘B’ in it. (1994) 

21.  A 10 ev electron is moving in a circular orbit in a uniform magnetic field of strength 10-4 Weber / m2. Calculate 
the radius of the circular path. (1999) 

22.  A coil having an area of cross section 0.05 m2  and number of turns 100 is placed perpendicular to the 
magnetic field is reduced to 0.02 Weber/m2 in 0.01 sec.?(1994) 

23.  A current of 2 Amp is passing through a solenoid. If the solenoid has 24 turns per centimeter of its length. 
Find the value of ‘B’. Given (µ o = 4π x 10 -7 Weber / Amp meter) (1993) 

24.  A transformer has 1000 turns in its primary coil. If the input voltage of the transformer is 200 V. What should 
be the number of turns of the secondary coil to obtain an output of 6 V? (1992) 

25. Find the current required to produce a field of induction B = 2.512 x 10-3 Weber/m2 in a 50 cm long solenoid 
having 4000 turns of wire. (µ o = 4π x 10 -7 Weber / Amp meter)(1990) 

26.  A transformer has 1000 turns in the primary coil .If the input voltage of the transformer is 200 V .What 
should be the number of turns of the secondary coil to obtain an output voltage of 6 V? (1999) 
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CCCC H A P T E R  H A P T E R  H A P T E R  H A P T E R  #  #  #  #  1 51 51 51 5     

E L E C T R I C A L  M E A S U R I N G  

I N S T R U M E N T S  

O B J E C T I V E SO B J E C T I V E SO B J E C T I V E SO B J E C T I V E S     

1. If the length of the wire of potentiometer is increase, the accuracy in the determination of null point: 
*Increase     *Decrease 
*Remains the same    *becomes zero 

2.  The working principle of a post office box is: 
*Wheat stone bridge.  * Potentiometer.    
*Telegraph line.            * None of these.  

3.  A galvanometer is converted into an ammeter by connecting to it:    
* A high resistance in parallel   * a Low resistance in parallel        
* A high resistance in series     * A Low resistance in series 

4.  In a Wheatstone bridge circuit we balance the:       
* Resistance   *Current    *Voltage   *All of these 

5.  The unit of least count on a galvanometer scale represents:      
* Division      * Volt       * Ohm        * Henry 

6.  I= CӨ / BNA Hence to increase the sensitivity of a galvanometer we must decrease the value of:     
*Ө    *N    *B   *C 

7.  To increase the accuracy of potentiometer:                   
* A uniform wire of small length should be used    
* A uniform wire of large length should be used    
* A non uniform wire should be used  
* None 

8.  The Wheatstone bridge is balanced when the current is passing through the galvanometer. (T/F) 
9.  The sensitivity of Galvanometer can be increased by increasing: 

*magnetic field     *area of coil      *no. of terns    *all of them 
10.  A charged particle moving in a magnetic field B experienced a resultant force:                                                              

*proportional to kinetic energy     
*in the direction of the field 
*in the direction perpendicular to its motion & field 
*all of them 

T H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A L     

1. How does a balanced Wheatstone bridge lead to the relation 
�!
��
= �"

�#
 ?  (2012) 

2. Give the construction and working of a moving coil Galvanometer. Show that current I is directly proportional 

to the angle of twist. On what factors does the sensitivity of Galvanometer depend? (2011) 
3. Describe wheat stone bridge. Prove that foe a balanced wheat stone bridge. (2010)  
4. Draw a labeled diagram of the pivoted coil type moving coil galvanometer. Prove that its deflection is directly 

proportional to the current in a radial magnetic field. (2009) 
5. Derive an expression for the force on a straight conductor of length 'L' & an area of cross- Section ‘A’, when it 

is subjected to a magnetic field 'B' at an angle 'θ'.(2008) 
6. Describe the conversion of a galvanometer into a voltmeter. (2007, 2003, 2001, 2000, 1999, 1998)  
7. What is the principle of Wheatstone bridge? Derive the condition for its balanced condition. (2007, 2008, 

2003, 1999)  
8. Describe the working of a moving coil galvanometer, with a labeled diagram. Show that the deflection is 

directly proportional to the current. (2006, 2001, 1998). 
9. Describe with a diagram how a galvanometer is converted into an ammeter.  Derive the equation for the 

shunt resistance. (2005)   
10. Describe the conversion of a galvanometer into Ammeter (2004, 2003.2000, 1999, & 1998) 
11. What is sensitivity? What does sensitivity depends (2001, 1998) 

N U M E R I C A L SN U M E R I C A L SN U M E R I C A L SN U M E R I C A L S     

1. A galvanometer has a resistance of 50 Ohms gives full deflection with a current of 10 mA. A shunt  of 0.05 
ohm is connected in parallel to convert it into an ammeter. Find the range of the ammeter.  (2012) 

2. A galvanometer whose resistance is 50 ohms deflects full scale for potential difference 100 mV across its 
terminals. How can it be converted into a voltmeter of 50V range? (2008) 

3. A galvanometer has a resistance of 100 Ohms. A difference of potential of 50 mV gives the full scale 
deflection. Calculate the shunt resistance to read from 0 – 5 A . What is the value of the series resistance if 
the galvanometer is to be converted into voltmeter to read unto 250 V?  (2007) 
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4. A 300 Volts voltmeter has a total resistance of 20 kilo Ohms. What additional series resistance is required to 
convert it into a voltmeter ranging up to a maximum of 600 V? (2006)  (20 Kilo Ohm) 

5. An ammeter deflects full scale with a voltage of 2.5 V and has a total resistance of 0.5 Ohm. What small 
resistance must be connected to measure 20 A full scale? (0.166 ohm)  (2005)  

6. A maximum 50 mA current can be allowed to flow through a 19.8 ohm coil of galvanometer. The 
galvanometer is used to be measure 5 Amp. Maximum current. Calculate the length of a copper wire to be 
used a shunt. The diameter of the wire is 4 mm, the specific resistance of copper = 1.6 x 10-8 Ohm-meter. 
(1.571 x102 m) (2004)  

7. A 250 Volts voltmeter has a total resistance of 20000 Ohms. What additional series resistance is required to 
convert it into a voltmeter ranging up to a maximum of 400 V? (12000 Ohm) (2003 Pre  Engineering)  

8. A 300V voltmeter has a total resistance of 20kΩ. What additional resistance is required to convert it into a 
voltmeter, reading up to a maximum of 600V?  (2003 Pre Medical)   

9. An ammeter deflects full scale with a current of 5A and has a total resistance of 0.5Ω. What small shunt must 
be connected to it to measure full scale current up to 30 A?  (0.1Ω) (2002 Pre Engineering) 

10. A coil of a galvanometer having a resistance of 50Ω and a current of 500μA produces a full scale deflection in 
it. Compute:   (2000) 

(i) The shunt required to convert it into an ammeter of 5A range. 
(ii) The series shunt required to convert it into a voltmeter of 300 volt range. 

11. A moving coil galvanometer has a resistance of 50 Ohm and it gives full scale deflection for P.D of 100 mV. If 
the galvanometer is to be converted into Voltmeter reading up to 50 V. What should be the resistance of 
series resistor? (2000, 1998)  

A galvanometer has a resistance of 50 Ohm gives full scale deflection for a current of 5 Amp. How will you convert it 
into an instrument measuring a maximum current of 1 Ampere? What will be the resistance 0f the instrument thus 
converted? (0.25 ohm)  (1989)  
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12.  

CCCC H A P T E R  H A P T E R  H A P T E R  H A P T E R  #  #  #  #  1 61 61 61 6     

E L E C T R O N I C S  

O B J E C T I V E SO B J E C T I V E SO B J E C T I V E SO B J E C T I V E S     

1. Emitter Base junction is forward biased in: 
*PNP transistor     *NPN transistor 
*Both PNP and NPN transistor   *Rectifier 

2. PN-junction Diode works as an insulator if connected : 
*to A.C. source     *in forward bias 
*in reverse bias     *all of these 

3.  In a semi –conductor the energy gap between the valence bond and the conduction band is 
* Narrow      * wide         *not present     * 10-6 ῼm 

4.  Donar impurities are 
*Ge and Si         *In and Ga      *Sb and As    * Li and Ga 

5.  P-type semi conductors the majority of the charge carries are:                                                      
* Electrons    * Protons    * Neutrons   * Holes 

6.  Semi conductor diode is used as:                                                                      
* An Amplifier   * An Oscillator   * A Rectifier   * None of the above 

7.  PN junction can be used as:                                                                              
* Rectifier   * Amplifier   * Transformer   *Ohm-meter 

8.  The semi conductor diode is used as:                                                                  
* Amplifier   * Rectifier   * Modulator   * Oscillator 

9.  n P-type semi conductor, the majority charge carries are:                               
* Electron   * Proton   * Neutron   * Holes 

10.  P-type semi conductor is obtained by adding impurity materials of group:      
* V Elements   * III Elements   * IV Elements   * VI Elements 

11.  In a semi conductor:                                                                                       
*electrons move in the conduction band while the holes move in a forbidden band. 
*Holes move in a conduction band & the electrons move in a forbidden band 
*the electrons move in a conduction band & the hoes move in the valance band 
*the holes move in the conduction band & the electrons move in the valance band 

12.  The diode which gives off visible light when energized is called as: 
*Photo Diode. *L.C.D. * Photovoltaic Diode. * L.E.D.  

13.  The potential difference applied across P-N junction which results in the reduction of the barrier potential is:                   
*reverse biasing *forward biasing   *charging       *induction 

T H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A L     

1. What is semi conductor diode? How is it used for half wave rectification? (2012) 

2. Explain the formation of potential barrier in PN-junction. (2011) 
3. What is p-n junction? Explain the formation of potential barrier in p-n junction. (2010) 
4. Describe the working of the PNP or NPN transistor? (2009) 
5. Differentiate b/w intrinsic & extrinsic semi conductor with the help of diagram. Describe the working of full- 

wave rectifier. (2008) 
6. How are P-type and N-type semi conductors made? Explain with the help of a diagram the forward and 

reverse biasing of P-N junction.                                                 (2007)  
7. What is a semi conductor diode? Describe the working of a full-wave rectifier using semi conductor diodes 

with the help of a circuit diagram. (2005) 
8. What is a diode? How can a diode be used a rectifier? (2003) 
9. Write a short note on semi conductor diode. (1999) 
10. Write a short note on n-p-n or p-n-p transistors. (1998)  
11. Write a short note P-type and N-type materials. (1991)   
12. What is a semi conductor? (1987) 
13. Differentiate between N-type and P-type semi conductors. (1987) 

Describe a semi conductor junction diode and explain its action as a rectifier. (1987)  
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CCCC H A P T E R  H A P T E R  H A P T E R  H A P T E R  #  #  #  #  1 71 71 71 7     

A D V E N T  O F  M O D E R N  P H Y S I C S  

O B J E C T I V E SO B J E C T I V E SO B J E C T I V E SO B J E C T I V E S     

1. As the temperature of a Black Body is raised, the wavelength corresponding to the maximum intensity shifts 
towards: 
*Shorter wavelength    *Similar wavelength 
*Longer wavelength    *lower frequency 

2. A photoelectric cell transforms light energy into: 
*Heat energy     *Magnetic energy 
*Electrical energy    *Sound energy 

3. The minimum energy required for a pair production is: 
*1.02 MeV     *102 MeV 
*10.2 MeV     *1.02 volt 

4. In order to increase the Kinetic energy of an ejected photoelectron there should be   increase in: 
*Frequency of Radiation   *Wavelength of Radiation 
*Intensity of Radiation    *Both Wavelength and intensity 

5.  The emissive power of black body is proportional to: 
*T          *T-2          *T4          *T-4 

6.  The photoelectric emission takes place if: 
*hυ< φo      *hυ>φo            * hυo>φ          * υo <φo      

7.  According to the principle of uncertainty, : 
*∆E/∆t ≈h  *∆E≈∆t/h   * (∆E)(h) ≈∆t   *(∆E)(∆t) ≈h    

8.  A frame of reference is called inertial if it is:                                                 
*rotatory     *accelerated     *vibratory     *moving with uniform velocity 

9.  In Compton’s Effect the scattered photon has:                                            
*greater frequency, smaller wavelength      
*greater frequency, greater wavelength      
*smaller frequency, greater wavelength      
*none of the above 

10.  The wavelength of a material particle of mass ‘m’ moving with a velocity ‘v’ is given by:                
(1998) 
*λ=hv/m          *λ=m/hv          *λ=v/hm          *λ=h/mv 

11.  A Compton’s Shift depends only on photon’s:                                            
*wavelength          *energy          *frequency          *scattering angle 

12.  The formula of the momentum of a photon is:          
*hc/λ          *h/λ          *λ/h          *c/λ 

13.  The emissive power of a black body radiation is proportional to                 
*T           *T-2          *T4          *T-4 

14.  The frequency of incident radiation corresponding to the work-function is called: 
*fundamental frequency  *working frequency    *critical frequency     *threshold frequency 

15.  The radiation from a black body depends upon the: 
*material of the body  *size of the body  *shape of the body     *temperature of the body 

16.  As a result of elastic collision between a photon and an electron the:(2004) 
*frequency of the photon is increased     *wavelength of the photon is increased      
*X-rays are produced 

17.  The number of photoelectrons emitted from a metal depends upon:            
*the frequency of the incident light     *the wavelength of the incident light      
*the color of the incident light      *the intensity of the incident light 

18.  In Pair Production we need photons of at least 1.02 MeV energy. (T) 
19.  The energy of each quantum as proposed by Planck is given by E=hV.  
20.  If the frequency of light causing photoelectron emission is doubled, the kinetic energy of photoelectron will 

be:                                                                            
*increased by a factor ½     *double     *increased by a factor less than 2      
*increased by a factor greater than 2 

21.  The relativistic changes in mass, length and time in daily life are not observed because: 
*the masses of objects are very large      
*the size of objects are very large      
*the velocity of objects is very small in comparison to the velocity of light      
*none of the above 
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22.  As the temperature of a black body is raised, the wavelength corresponding to the maximum intensity.                           
*shift towards longer wavelength      *shifts towards shorter wavelength      
*remains the same        *none of the above 

23.  The absorption power of a perfect black body is one. (T) 
24.  At rest, the mass of photon is zero.                                                                

21. From the Theory of Relativity, the velocity of light is a universal constant and is equal to ______ m/s. 
25.  Einstein’s theory of relativity states that the speed of light in vacuum is:       

*independent of the motion of the source and observer      
*affected by the other drift      
*dependent on the motion of the source and the observer 

26.  If the frequency of radiation is increased, the stopping potential is also increased. (T) 
27.  The photon is a particle that has no charge and no mass.                                    
28.  When fast moving electrons are stopped by a metal of high atomic weight, the phenomenon gives rise to: 

*X-rays          *β-rays          *γ-ray 
29.  A perfect black body:                                                                                      

*is perfect absorber of radiation    *has a unit absorptive power 
*is the most efficient radiator         *all of them 

30.  The experimental evidence of Einstein’s mass energy equation is:                  
*photo electric & Compton affect                *elastic collision 
*pair production & annihilation of matter        *radioactive emission 

 

T H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A L     

1. Describe Compton’s effect. Derive the formula for the Compton shift? (2012) 

2. What is photoelectric effect? Discuss the result with the help of graph and derive Einstein's photoelectric 

equation (2011) 

3. What will be the relation velocity and momentum of a particle whose rest mass and intensity and kinetic 

energy is equal to twice of its rest mass energy?  (2011) 

4. Explain the concept of pair production briefly?   (2009) 

5. What is Compton’s Effect? Explain it on the basis of Quantum theory. Derive a relation of the Compton’s shift? 

(2009) 

6. What are Black Body and Black Body Radiation? State the laws governing the Black Body Radiation. Give their 

mathematical expressions.    (2007) 

7. Describe Compton Effect. Derive the formula for the Compton Shift.   (2007) 

8. What are the postulates of the Special Theory of Relativity? Explain any three results of Einstein’s Theory of 

Relative.   (2006) 

9. What do you understand by Photoelectric Effect? Write down the definitions of Work Function, Stopping 

Potential and Threshold Frequency. Establish relation between the work function and threshold frequency. 

(2005) 

10. What do you understand by frame of reference and inertial frame of reference? Give one example of each.  

(2005) 

11. Describe the Compton Effect.(2004)(1999)(1988) 

12. Define threshold frequency and stopping potential and derive Einstein’s Photoelectric Effect equation (2003 

Pre-Engg.) 

13. Define Photoelectric Effect. Explain it on the basis of the Quantum Theory of light and obtain Einstein’s 

photoelectric equation.(2001)(1994) 

14. Write a short note on Uncertainty Principle, Photoelectric Effect and Black Body and its laws of radiation. 

(2000) 

15. State the basic postulates of the Special Theory of Relativity.             (1999)(1991) 

16. Explain the important results arrived at by Einstein on the basis of this theory.   (1999) 

17. Explain the phenomenon of Photoelectric Emission. What are the factors on which its depends? 

(1998)(1992)(1989)(1987) 

18. Give Einstein’s explanation of the photoelectric effect on the basis of the Quantum Theory of Radiation.   

(1998) 

19. Write a short note on Uncertainty Principle. (1998) 

20. Write short notes on Special Theory of Relativity and Compton’s Effect. (1997)(1993) 

21. Explain Photoelectric Effect. Write down the results obtained from the experiments on photoelectric effect.      

(1994)(2008) 
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22. Derive Einstein’s photoelectric equation. (1992) 

23. Write short notes on Special Theory of Relativity and X-ray  (1992) 

24. Discuss the relativistic results pertaining to mass, length, time and inter-conversion of mass and energy. 

(1991) 

25. Write short notes on Photoelectric Effect and Compton’s Effect.             (1991)(1990) 

26. Why that Photoelectric Effect cannot be explained in terms of the Wave Theory of Light? How is this effect 

explained in terms of the Quantum Theory? Derive Einstein photoelectric effect? (1989) 

27. Explain the phenomenon of Photoelectric Effect on the basis of Quantum Theory. Derive Einstein’s 

Photoelectric Equation.  (1987) 

28. Write short notes on Pair Production and Compton’s Effect.   (1986) 

N U M E R I C A L SN U M E R I C A L SN U M E R I C A L SN U M E R I C A L S     

1. Given moC
2=0.511  MeV. Fin the total energy ‘E’ and the kinetic energy ‘K’ of an electron moving with a speed 

of V=0.85C. (m0=9.1×10-31Kg, C=3×108 m/s)  (2012) 

2. A sodium surface is exposed to a light of wavelength 2×10-7m. If the work function of sodium metal is 

2.46ev, find the K.E of the photoelectrons and cut off wavelength. (2012) 

3. If the electron beam in a television picture tube is accelerated by 10 KV what will be the De-Broglie’s 

wavelength? (h=6.63×10-34LS, e=1.6×10-19C, m=9.11×10-31Kg) (2011) 

4. If the electron beam in a television picture tube is accelerated by 10 10000V. What will be the De-Broglie’s 

wavelength? (2009) 

5. A sodium surface is shined with the light of with the light of wave length 3 x10-7 m. If the work function of the 

sodium metal is 2.46eV, find K.E of the photo electrons and also cut off wave length. (2008) 

6. Calculate the relativistic speed at which the mass of a particle became double its rest mass.    (2007) 

7. In Compton’s scattering process, the fractional change in wavelength of X-ray photon is 1 % at an angle of 

120o (Ө=120o); find the wavelength of X-rays used in this experiment. Ans: λ=3.638 Ao  (2006) 

8. An electron exists within a region of 10-10 m; find its momentum, uncertainty and approximate kinetic energy. 

(h=6.63x10-34 J-s, m=9.1x10-31 kg) Ans:∆P=1.05x10-24 Js, ∆K.E=3.78 e  (2005) 

9. Estimate the relativistic mass and the wavelength associated with an electron moving at 0.9c. (h= 6.63x10-34 

J-s) Ans:m=2.087x10-30 kg, λ=1.176x10-12 m             (2004) 

10. What minimum energy is required in an X-ray tube in order to produce X-rays with a wavelength of 0.1x10-10 

m. (h=6.63x10-34 J-s) Ans:E=12.43 eV                       (2004) 

11. Compare the energy of a photon (Ep) of wavelength 3x10-7 m (λp) with the energy of X-rays (Ex) of 

wavelength 2x10-7 m (λx). (h=6.63x10-34 J-s)  Ans:Ep:Ex=10-4:1               (2003 Pre Engineering) 

12. A sodium is shined with the light of wavelength 3×10-7 m(λ). If the work function (�) of sodium is 2.46 eV, 

find the kinetic energy (k.e)max
 of the photoelectrons. (2003 Pre Medical) 

13. A sodium is shined with the light of wavelength 3×10-7 m(λ). If the work function (�) of N0 is 2.46 eV, find 

the kinetic energy (k.e)max
 of the photoelectrons. (2003 Pre Engineering) 

14. Given moC
2=0.511  MeV. Fin the total energy ‘E’ and the kinetic energy ‘K’ of an electron moving with a speed 

of V=0.85C. (m0=9.1×10-31Kg, C=3×108 m/s)  (2002 Pre Engineering) 

15. Find the speed (%) of the particle at which the mass of a particle will be doubted (m=2m0). &√�� () (2001)   

16. When the light of wavelength 4000 Ao falls on a metal surface stopping potential (V0) is 0.6 V. Find the value 

of the work function (�) of the metal. (h=6.63x10-34 J-s) (Ans: 2.50 eV)     (1998) 

17. The range of visible light is 4000 Ao to 7000 Ao. Will photoelectrons be emitted by a copper surface of work 

function 4.4 eV, when illuminated by visible light? Give the mathematical proof of your answer. 

Ans:Vmax=7.5x1014Hz,Vo=1.06x1015Hz.  (1994) 

(Since E1 and E2 < � therefore no photoelectric effect will be emitted)  
18. The work function of a metal is 2 eV. The light of wavelength 3000 Ao is made to fall on it. Find the kinetic 

energy of the fastest emitted photoelectrons. (c=3x108 m/s, h=6.63x10-34 J-s) Ans:K.Emax=2.144 eV                       

(1994) 

19. The work-function of a photo-emissive surface is 4 eV. What will be the velocity of the fastest photoelectrons 

emitted from it by an incident light of frequency 3x1015 Hz?Ans:Vmax=1.722x106 m/s       (1992) 

20. A 50 m trailer is moving with relativistic speed. It passes over a bridge of length 40 m. To an observer at rest 

with respect to the bridge at one instant the trailer seems to overlap the bridge i.e. the ends of the trailer 
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seem to coincide with the ends of the bridge; find the speed of the trailer. (c=3x108 m/s) Ans:v=1.8x108 

m/s(1991) 

21. The work-function of a certain metal is 3.0 eV. When this metal is illuminated by the infra-red light of 

1.2x1015 Hz, find the maximum kinetic energy of the emitted photoelectrons. (h=6.63x10-34 J-s)    (1989) 

Find the cut-off wavelength for a given metal whose work-function is 4.14 eV.  (h=6.63x10-34 J- (1987) 
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CCCC H A P T E R  H A P T E R  H A P T E R  H A P T E R  #  #  #  #  1 81 81 81 8     

T H E  A T O M I C  S P E C T R A  

O B J E C T I V E SO B J E C T I V E SO B J E C T I V E SO B J E C T I V E S     

1. De Broglie wavelength, associated with the particle is given by: 
*λ= mv/h     *λ= h/mv2 
*λ=h/mv      *λ= mh/v  

2.  The phenomena of pair production takes place if the energy of photon is greater than: 
*1.0 MeV       *1.02 MeV         *0.051 MeV       *None of these   

3.  Brackett series of hydrogen atom spectrum lies in: 
*Ultra violet region     * visible region      * infrared region          *all of these.  

4.  The wavelength of X – rays is in the range: 
*0.01nm to 0.1 nm *1 A to 100 A  *0.1 A to 1m                        *0.1 nm to 1.0 nm  

5.  The atomic number of a radioactive element is increased as a result of:   
* α- Particle   * β- Radiation    * γ- Radiation    * Pair Production 

6.  The frequencies in spectral lines emitted in Lyman series are in the region.  
* Visible    * Infrared * x Rays   * Ultraviolet 

7.  The Laser is a device which can produce:   
* A neutron beam of light       * A coherent beam of light   
* An electron beam of light    * all of these 

8.  Wein’s Law is given by:    
* λmax x T = constant  * α x T = constant  * λmax x √T = constant   * none 

9.  In a hydrogen atom Balmer Series are emitted as the electron falls to the orbit having: 
* n =1     * n=2      * n=3    * n = 4 

10.  Balmer Series is obtained when all the transactions of electrons terminate on: 
* 3rd orbit   * 4th Orbit   * 2nd Orbit    * 1st Orbit 

11.  A laser is advice which can produce:  
* An intense beam of light   
* A coherent beam of light a monochromatic beam of light   * all of these 

12.  Lines of Balmer Series are emitted by the hydrogen atom when an electron jumps from the orbits to 2nd orbit. 
13.  The energy of the electron of hydrogen atom in the third orbit is ______.  

T H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A L     

1. State the basic postulates of Bohr’s Theory of Atomic Structure and derive the expression for the radius of nth 

orbit of a hydrogen atom.  (2012) 

2. Why does Hydrogen spectrum contain a large number of spectral lines although it has only one electron? 

(2011) 

3. Differentiate between the principle of production of Laser and light from an incandescent bulb. Also give their 

characteristics. (2010)  

4. State the basic postulates of Bohr’s theory of atomic structure. Derive an expression fir the radius of nth orbit 

of a hydrogen atom. (2010)  

5. State the postulates of Bohr’s atomic theory. Using Bohr’s theory, derive the expressions for the radii of the 

orbits of a hydrogen atom? (2009) 

6. What is LASER? Discuss the meta-stable &population inversion in a lasing material.  (2008) 

7. State Bohr’s postulates for hydrogen atom. Derive the expression for the total energy of the electron in the 

nth orbit of hydrogen atom. (2007) 

8. Applying Bohr’s postulates on hydrogen atom and derive an expression for the radius of the nth orbit.   

(2006) 

9. Describe the construction and working of ruby laser (2003) 

10. State the basic postulates of Bohr’s Theory of Atomic Structure. 

(2000, 1999,1998,1997,1993,1990,1989,1987,1986) 

11. Write a short note on radioactivity.(1999)(1987) 

12. Write a short note on laser and its application in daily life. (1998) 

13. Write a short note on X-ray (1992) 

14. Derive an expression for the:  i: Radii and ii. Energy of various orbits of hydrogen atom (1990) 
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N U M E R I C A L SN U M E R I C A L SN U M E R I C A L SN U M E R I C A L S     

1. Find the value of the shortest and the longest wavelength of emitted photons in hydrogen spectra in Balmar 

series, where *∞ = 1.097 × 10 .��.  
2. Calculate the energy of the longest wavelength radiation emitted in the Paschen series in hydrogen atom 

spectra. (RH = 1.0968 × 107 m-1, h= 6.63 × 10-34 JS, C= 3 × 108 m/s) (2011) 

3. Find the shortest wavelength of the photon emitted in the Balmar series and determines its energy in eV.      

(R∞ = 1.097x107 m-1 ) (2008)    

4. Calculate the longest & shortest wavelength of emitted photons in Hydrogen spectra in Blamer series. R∞ = 

1.097x107 m-1    (2007) 

5. Calculate the Binding energy of a hydrogen atom.  Ans: -13.6 eV  (2005) 

6. In a hydrogen atom, an electron experiences transition from a state whose binding energy (Ei) is 0.54 eV to 

the state (Ej) whose excitation energy (∆E) is 10.2 eV. Calculate:   (2003 Pre Engineering) 

(i) The Quantum numbers (ni and nf ) of the two states.  

(ii) The wavelength (/) of the photon emitted. 

(ni = 5, nf = 2, /=4.34× 10� .) 

7. An electron in the hydrogen atom makes a transition from nf =2 energy state to the ground state 

(corresponding to ni =1); find the wavelength (/) in the ultraviolet region. (Ans. 1.23× 10� .) (2003 Pre 

Medical) 

8. A photon of 12.1eV absorbed by a hydrogen atom originally in the ground state raises the atom to an excited 

state. What is the quantum number of this state? (2002 Pre Medical) 

9. What is the longest wavelength (/) of light which is capable of ionizing a hydrogen atom? What energy E in 

electron volt is needed to ionize it? (2000) 

10. What is the wavelength (/) of the radiation that is emitted when hydrogen atom undergoes a transition from 

the state?  (1997) 

11. The energy En of an electron in an excited hydrogen atom -3.4 eV, calculate the angular momentum the 

electron according to Bohr’s theory. (1995) 

12. Find the wavelength of light which is capable of ionizing a hydrogen atom.  (1993) 

13. The energy of the lowest level of hydrogen atom is 13.6 eV. Calculate the energy of the emitted photon in 

transition form. (1992) 
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CCCC H A P T E R  H A P T E R  H A P T E R  H A P T E R  #  #  #  #  1 91 91 91 9     

T H E  A T O M I C  N U C L E U S  

O B J E C T I V E SO B J E C T I V E SO B J E C T I V E SO B J E C T I V E S     

1.  The radioactive decay law is: 
* N = Noe

-λt           * N/ No= e-λt    * N/No = e-λt        * No= delta Ne-λt         
2.  The half-life of radium is 1600 years. After 6400 years the sample of the surviving radium would be its: 

*1/4.   *1/8.   *1/16.   *1/2.       
3.  When a nucleus emits a β particle, its atomic number: 

*Increases. *Decreases.  *Remains constant.    *None of the 
4.  In Radioactive decay law N = Noe

-λt, λ represents:                 
*0                *50                        *90                         *100 

5.  In the nuclear reaction 7N
14 + 2He4 -� 8O

17 + _________, the missing particle is.     
6.  The nuclei having the same mass no. but different atomic no. are called: 

*isotopes      *isobar                 *isomers 
7.  The maximum energy required to excite a hydrogen atom is -3.4 eV. 
8.  Hydrogen atom spectrum consists of lines in:                         

*ultraviolet region       *visible region        *infrared region   *all of them 
9. After alpha decay, the nucleus has its ______________. 
 *charge no decreases by four   *charge no increase by four 
 * Mass no increase by four   * Mass no decreases by four 
10.    

T H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A L     

1. Do 0, 2	345	6 rays come from the same element? Why are all these three found in many radioactive 

substances? (2012)  

2. In how many ways can γ-rays produce ionization of Atoms? Explain (2011) 

3. Define Nuclear Fission and Nuclear Fusion reactions. How can the fission chain reaction be controlled? Name 

the process which produces energy in the sun and in nuclear reactor (2011) 

3. Define Radioactivity. Explain the Law of Radioactive decay. Write the equation showing the change in the 

nuclei by α, β and γ decay. (2011) 
4.  Do alpha, beta and gamma rays come from the same element? Why do we find all three in many radioactive 

substances?  (2010)  
5.  What is the half-life of radioactive nuclei? State the law of decay and give the relation between the decay 

constant and half-life? (2009) 
6.  State and explain the law of radioactive decay with its exponential curve. (2006) 
7.  Define the following terms (2004)  

i – Isotopes ii – Mass defect   iii – Binding Energy 
8.  Define radioactivity and state the Law of Radioactive decay. Explain how half life of the radioactive element 

can be determined. (2003) 
9.  Define the terms radioactivity and half life of a radioactive element and give the law of radioactive decay. 

(2001) 
10.  Write a short note on Nuclear Fusion. (2000) (1998) (1987) 
11.  Write a short note on Nuclear Fission. (2008) (1999) (1997) (1994) (1991) (1989) (1988)  
12.  Write a short note on half life. (1991) 
13.  What is Nuclear Fission? Discuss Fission Chain reaction. How are moderator used to control Fission in a 

Nuclear Reactors? (2008) 

N U M E R I C A L SN U M E R I C A L SN U M E R I C A L SN U M E R I C A L S     

1. Find the binding energy and Packing Fraction in Mev of 52Te126 , given that mp=1.0078U, mn=1.0086U, 

.7� = 125.9033;. 

2. A deuteron (3.3431×10-27 kg) is formed when a proton (1.6724×10-27 ) kg and a neutron (1.6748×10-27kg) 

combine; calculate the mass defect and binding energy (in Mev) (2011)   

3. If the number of atoms per gram of 88R
226 is 2.666 x 10 21 and it decays with a half life of 1622 years, find the 

decay constant and the activity of the sample. (2009) 

4. Calculate the binding energy of a hydrogen atom. Given that m = 9.11 x 10-31 Kg, e = 1.6 x 10-19 C, ∈o = 8.5 

10-12 C2/Nm2 , h= 6.63 x 10 -31 Js (2007) 

5. The half period of  104Po210 is 140 days, by what percent does its radioactivity decrease per week.  (2006) 

6. In a hydrogen atom, an electron experiences transition from a state whose binding energy is 0.54 eV to the 

state whose excitation energy is 10.2 eV. (Rh = 1.097 x 107 m-1). Calculate: (2005) 
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(i) The quantum numbers of the two states. 

(ii) The wavelength of the photon emitted.     

7. An electron in the hydrogen atom makes a transition from the n = 2 energy state to the ground state 

(corresponding to n = 1), find the wavelength in the ultraviolet region (where R∞ = 1.097 x 107 m-1)  

(2003) 

Find the binding energy of 52 Te125 in MeV if the mass of proton = 1.0078 U, mass of neutron = 1.0086 U, mass of Te 
atom = 125. 9033 U. (2001)  
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CCCC H A P T E R  H A P T E R  H A P T E R  H A P T E R  #  #  #  #  2 02 02 02 0     

N U C L E A R  R A D I A T I O N S  

O B J E C T I V E SO B J E C T I V E SO B J E C T I V E SO B J E C T I V E S     

1.  In the treating localization cancerous, tumor, we used a narrow beam of: 
*laser from cobalt 60        *α-rays from cobalt 60  
*β-rays from cobalt 60       *γ-rays from cobalt 60 

2.  Write true or false: 
The track formed in Wilson Cloud Chamber due to the γ-rays is a thick & continuous line.  (False) 

3.  Galilean transformations are applicable to a frame of reference which is:                                    
*moving         *stationary         *inertial           *non- inertial 

4. This narrow beam form cobalt-60 is used in treating localized cancerous tumor.  
 * 0 rays *2 rays  * 6 rays  * all of these 
 

T H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A LT H E O R E T I C A L     

1. Explain why the photograph of the path of Alpha particles is thick and made up of continuous lines whereas 
that of Beta particles is thin and made up of broken lines in the Wilson Cloud Chamber?  (2012) 

2. Describe the principle, construction and working of the Wilson cloud chamber. (2010) 
3. Describe the construction & working of Geiger counter. (2009) (2007) (2004) 
4. Give the construction & working of a Wilson cloud chamber with the help of diagram. (1986, 1990, 1993, 

1997, 1998, 2000, 2001, 2003, 2006, 2008) 

 
 
 
 


