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Sharjah Indian School 
 

Question Bank in Physics for grade 12 

Some Useful Tips  
➢ Avoid mistakes in the questions involving magnetic field and electric field. There are 

many similar concepts in the both, such as intensity of the field, potential energy, dipole, 

torque, Gauss’ theorem, flux etc… In such cases, you should doubly make sure that the 

question concerned is related to electric field or magnetic field. 

➢ Similarly, avoid confusion in the questions to determine electric field or electric potential. 

➢ Similar concepts are there in mirrors and lenses. Always learn the contrasting features in 

the equations, magnification, image formation etc between lenses and mirrors. In such 

questions, double-check whether it is lens or mirror. 

➢ Do not forget to draw neat diagrams, wherever possible. Arrows in Ray diagrams, 

polarities in circuit diagrams etc are to be taken care of. 

➢ Do all the calculations in the working column (R.H.S) and write the units for the final 

answer. Beware of ‘conversion hazards’! 

➢ Draw equivalent ‘combination diagrams’ for capacitors and resistors. 

➢ Learn combinations of Lenses, resistors, capacitors and cells. 

➢ Practice more questions on ‘higher order thinking skills’. 

➢ Collect the ‘volatile topics’ in order to revise just before you enter the examination hall 

and if you find questions related to such topics in the question paper, attempt them first. 

➢ Avoid unnecessary discussions before the examination. 

➢ Do not stick on a single question for a long time. Answers should be brief and to the 

point. You may underline the significant points, in the descriptive type questions. 

➢ Read the questions carefully, before taking a decision on which direction to go! After 

deciding, do as fast as possible. 

➢ Before proceeding to the next question, read the previous question again and make sure 

you have presented the answers for all the subsections of the question in the way it is 

asked. 

➢ Always include diagram, equation etc., if possible, when you answer the application level 

questions. 

➢ Try to finish answering the three ‘five marks’ questions in a maximum of 30 minutes. 

➢ You may refer the answer sheet of top scores given in ‘www.cbse.nic.in’   

 

Dear students, 

 To present yourself perfectly on the answer sheet, 

• Maintain a good physical and mental health throughout these days. 

• Try not to involve in any sort of unhealthy arguments. 

• Maintain cleanliness in words and deeds. 

• Sleep properly.  

• Get blessings from parents and elders before going for the examination. 

• Pray God to help you not to be misled. 
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VERY SHORT ANSWER TYPE QUESTIONS for grade 12 

1. If the maximum kinetic energy of the emitted electrons by a photocell is 5eV, find the  

stopping potential. 

2.  

 

 

 

 

 

3. If the power factor in an a.c circuit is 0.5, what is the value of phase difference between 

current and voltage?  

4. Two point charges of unknown magnitude and sign are placed at a distance ‘d’ apart. The 

electric field intensity is zero at a point, not between the charges, but on the line joining 

them. Write two essential conditions for this to happen. 

5. A small metallic charged sphere is placed at the centre of a large uncharged spherical 

shell and the two are connected by a wire. Will any charge move to the outer shell? 

6. A cylinder of radius R and length L is placed in a uniform electric field parallel to the 

axis of cylinder. What is the electric flux through the whole cylinder? 

 
 

7. If the angle of polarization is 520, what will be angle of refraction? 

8. What does the quality factor (Q) signify in a LCR AC circuit? 

9. In a series LCR circuit, the voltages across an inductor, capacitor and resistor arc 40V,    

      20V and 20V respectively. What is the total operative voltage across the combination? 

10. What is the power dissipated in an a.c circuit in which voltage and currcnt arc given    

     by, V = 230 sin (t +  /2) and I = 10 sint? 

11. A radio frequency choke is air-cored while an audio frequency choke is iron-cored. Why?  

12. When a voltage across a certain conductor is doubled, the current is observed to increase 

by a factor of  3. What can you conclude about the conductor? 

13. Manganin is used for making standard resistors.  Why ?  

14. The K.E of electrons emitted when light of intensity I and frequency 1.5 fo (where fo is the 

threshold frequency) falls on a metal is E. What happens to the photo electric current and 

K.E of the electrons when the intensity is doubled and frequency is halved simultaneously? 

15. How does the K.E of electrons vary with the work function of the metals? 

16. A current is passed through a steel wire heated to red. Then half of the wire is immersed 

in cold water. Which half of the wire will heat up more and why?  
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17. Resonant frequency of LCR circuit is 100Hz. What will be the nature of the circuit at 

10Hz?  

18. You are given two wires of the same length and of the same material but of different 

diameters.  Which wire will have higher specific resistance? 

                                                                                                                                          T1     

19. A current voltage graphs for a given metallic conductor at two different I 

Temperatures T1  and T2 are as shown in the diagram.                                                           T2 

       Which of these two temperature is higher?  

                                                                                                                                                            

                  V 

20. A student obtains resistances of 3,4,12 and 16 ohm using only two metallic resistance wires 

either  separately or joined together.  What is the value of resistance of each of these wires? 

21. A wire of resistance 4R is bent in the form of a circle.  What is the effective resistance 

between the ends of diameter?   

22. The variation of P.D. with length in case of two potentiometers A and B is given below.  

Which of the two is more sensitive. 

 

                                                            A 

         V                        B 

 

 

23. A point charge Q is placed at a distance r from a point A. The point A is within a hollow 

conductor while charge Q is outside as shown. What is the value of electric field strength 

at point A?                                             

 

 

                                                        Q                        A 

 

 

24. The electric field lines of force in a region are shown in figure. Three points A, B and C 

are taken in this region. At what point is the electric field strength (i) maximum (ii) 

minimum. 

 

 

 

 

 

 

                                         A                     B                                 C 

 

 

 

25. Two charges q1 and q2 placed at a separation d in air experience a force of 12N. If the 

charges are kept in a medium, the force reduces to 4N. What is the dielectric constant of 

the medium? 

26.  



Page 5 of 38 

 

27. A steady current flows in a metallic conductor of non-uniform cross-section. Which of 

the following quantities is constant along the conductor: current, current density, drift 

speed?  

28. When a straight wire of resistance R is bent into U-shape, what happens to its resistance? 

29. An object is placed in front of a concave lens at a distance equal to the focal length of the 

lens. Calculate the magnification of the image. 

30. Is it possible that the terminal potential difference across the cell be zero? If yes, state the 

condition. 

31. State condition for maximum current to be drawn from the cell. 

 

32. What is the value of current I in the adjoining circuit? 

 

            5A                                 7A            

 

              3A                          I 

 

2 A 

 

33. A current is passed through a steel wire heated to red. Then half of the wire is immersed 

in cold water. Which half of the wire will heat up more and why? 

 
34. Which one of the two, ammeter or milli ammeter, has a higher resistance and why?    

35. The electric potential V(x) in a region along the X-axis varies according to the relation V(x) = 4x2. 

Calculate the force experienced by 1µC charge placed at x = 1m.   

36. An electron traveling west to east enters a chamber having a uniform electric field in 

north to south direction. Specify the direction in which uniform magnetic field should be 

set to prevent the electron from deflecting from its straight line path. 

37. A bar magnet has magnetic moment M. It is divided into n identical parts. Will each part 

be a magnetic dipole? What will be the magnetic moment of each part? 

38. A long wire is bent as shown in the figure. What is the value of the magnetic field at the 

centre O? 

 

           

 

 

                             I              A          C            B                  I 

 

 

Q 

39. If the rate of change of current 2 A/s induces an emd of 40mV in the solenoid, what is the 

self-inductance of this solenoid? 

40. What is the phase difference between voltage and current in a LCR series circuit at 

resonance? 

41. Of which of the following, the emf induced in a coil does not depend: number of turns in 

the coil, resistance of the coil and the rate of change of magnetic flux. 

42. What is ‘wattless current’? 

43. Two nuclei have mass numbers in the ratio 1:8. What is the ratio of their densities?  
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44. What is the phase difference between electric and magnetic field vectors in an em wave? 

45. You have learnt that plane and  convex mirrors produce virtual images of objects. Can 

they produce real images under any circumstances? 

46. Why must both the objective and eye-piece of a compound microscope have short focal 

lengths? 

47. Which has greater critical angle: water-air interface or diamond-air interface? 

48. A lens has different radii of curvatures and its focal length is f. if both the surfaces are 

interchanged, what will be the effect on its focal length? 

49. The line PQ in the adjoining ray diagram represents a lens. State, with proper reason, 

whether the lens is convex or concave? 

 

                                    P 

 

 

 

 

 

 

 

Q 

 

50. The radii of curvature of both the surfaces of a lens are equal. If one of the surfaces is 

made plane by grounding, then what happens to the focal length and power of the lens? 

51. An equi-convex lens has refractive index 1.5. Write its focal length in terms of radius of 

curvature. 

52. A lens forms the clear image of an object. Now a fly sits on the lens. Will the image of 

fly be seen on the image of the object? 

53. The central portion of a lens is covered with a black paper. Will the lens form full image 

of an object? 

54. For which of the two colours : - blue or red, the focal length of a (i) convex lens (ii) 

concave lens be larger?  

55. If rays of red, yellow, green and violet light are allowed to fall on a prism, for which 

colour will the angle of deviation be maximum?  

56. Sunlight reflected from soap bubble appears coloured. The sunlight emerging from prism 

also appears coloured. Is there any difference in the origin of these colours? 

57. Does polarizing angle for any transparent medium depend on the wavelength of light? 

58. A crack in window pane appears silvery. Why? 

59. The objective of telescope A has diameter 3 times that of the objective of telescope B. 

How much amount of light is gathered by A compared to B? 

60. Two students are separated by a 7 m partition in a room 10m high. If both light and sound 

can bend around the obstacles, how is that the students are unable to see each other, even 

though they converse easily. 

61. The ground state energy of hydrogen atom is -13.6 eV. What is the kinetic and potential 

energies of the electron in this state? 

62. What is the ratio of the volume of an atom to the volume of a nucleus?  
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63. A convex lens of focal length f is cut into two halves along the axis as shown. What is the 

focal length of each part? 

 

 

 

 

 

 

 

 

64. Find the relation between the three wavelengths 1, 2 and 3 from the energy level  

diagram shown below: 

 

1 

 

 

 

 

3     2 

 

 

 

65. A radioactive substance has N nuclei at time t. What will be the number disintegrated in 2 

half lives? 

66. Can two pn junction diodes placed back to back work as a pnp transistor? 

67. 1mg of Thorium emits 22 -particles per unit solid angle per minute. Calculate the half-

life of Thorium. (Atomic mass of thorium = 232) 

68.  
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69.  
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70. A beam of electrons is accelerated under p.d V1. This beam experiences a force ‘F’ in a 

uniform magnetic field. The accelerating potential is increased to V2 so that force 

becomes 2F. Find the ratio V1/V2. 

71. A radio frequency choke is air-cored whereas audio frequency choke is iron-cored. Why? 

72. A wire is carrying current. Is it charged?  

73. The potential on the surface of a hollow conducting sphere of radius R is 25V. What will be the 

potential at its centre?   

74. The given graph shows the variation of charge q versus potential difference V for two 

capacitors C1 and C2. The two capacitors have same plate separation but the plate area of 

C2 is double than that of C1. Which of the lines in the graph correspond to C1 and C2 and 

why?  (2) 

  

 

                                                 
75. Does the amount of work done to pull a magnet out from a coil depend on how fast or 

how slow it is done? Explain with the help of a diagram.  (2) 

76. You are given ‘n’ resistors, each of resistance 'r'. These are first connected to get 

minimum possible resistance. In the second case, these are again connected differently to 

get maximum possible resistance. Compute the ratio between the minimum and 

maximum values of resistance so obtained.  (2) 

77. A capacitor of capacitance 1F is connected across a 10V supply. The battery is then 

disconnected and an inductor of inductance 1H is connected across the capacitor. What 

will be the maximum current in the inductor? (2) 

78. The susceptibility of a material is -0.875. Identify the material and draw the modification 

of the magnetic field lines when such substance is placed in a uniform magnetic field. (2) 

79. Point out ‘right’ or ‘wrong’ for the following statements: 

(a)  The mutual forces between two charges do not get affected by the presence of other 

charges. 

(b) The potential, due to a dipole, at any point on its axial line, is zero.  (1) 

80. Why is it necessary that the field lines from a point charge placed near a conductor must 

be normal to the surface of the conductor at every point?  (1) 

81. A 8Ω non-insulated resistance wire is bent in the middle by 1800 and both the halves are 

twisted with each other .What will be its new resistance?  (1) 

82. Can the terminal voltage be (i) greater than (ii) equal to, the emf of a cell? Explain.(1) 

83. The graph shown below represents the variation of the total energy (E) stored in a 

capacitor against the value of the capacitance (C) itself. Which of the two – the charge on 

the capacitor or the potential used to charge it, is kept constant for this graph? 
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84. Plot the frequency spectrum of AM waves.  (1) 

85. The current in the forward bias is known to be more (~mA) than the current in the reverse 

bias (~μA). What is the reason then to operate the photodiodes in reverse bias. (1) 

86. What is the value of ‘wattless current’ in an ac circuit containing only a 10 ohms resistor 

connected to 100V, 50 Hz source? 

87. Two electric bulbs are marked 220V, 60W and 220V, 100W. Which of the two 

bulbs has greater resistance? Why? 

88. What is the ratio of speed of -rays and radio waves in vacuum? 

89. One face of a prism with refracting angle 30o is coated with silver. A ray incident 

on another face at an angle of 45o is refracted and reflected from the silver coated 

face and retraces its path. Find the refractive index of the prism.  
90. The following graph represents the variation of K.E of electrons with frequency of 

incident radiations on a photo-sensitive surface. What does the product of slope of the 

graph and the   X- intercept give? 

                                        K.E 

 

 

                 

    

                                                                                                   

                                                                                                                                         

91. A partially plane polarised beam of light is passed through a polaroid. Show graphically 

the variation of the transmitted light intensity with angle of rotation of the polaroid. 

92. What is the value of angle of dip at a place on the surface of the earth, where the 

horizontal component of earth’s magnetic field is 0.5 times the resultant field at the 

place? 

93. What is the ratio of electric fields at two points between the plates of a parallel plate capacitor? 
94. An electron, an a-particle, and a proton have the same kinetic energy. Which of these 

particles has the shortest de Broglie wavelength?  

95. In Young’s double slit experiment, the positions of the first fringe on either side of the 

central maximum coincide with the slits S1 and S2 respectively. If ‘d’ is the distance 

between the slits and ‘D’ is the distance between the screen and the slits, what is the 

wavelength of the light used?   

96. If the doping level of the base region of a transistor is increased, what happens to its 

collector current and why? 

97. A charged particle enters a uniform magnetic field with a velocity perpendicular to the 

field direction. Explain the reason for no variation of its kinetic energy.  
98. What are the points at which electric potential of a dipole has a minimum value? 

99. Arrange the following in the ascending order of their frequencies: 

                       X-Rays, U.V Rays, Microwaves and Red light    
100. Which of the following, if any can act as a source of e.m..waves? 

a. A charge moving with a constant velocity 

b. A charge moving in a circular orbit. 

c. A charge at rest. 
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  QUESTIONS OF 2 & 3 MARKS                                                                           
1.  Figure shows two large plane metal plates 

P1 and P2 held together in contact and placed 

between two small identical balls having 

charges +q and  – q respectively.  

(i) What will happen if the plates are 

released?  

(ii) Sketch electric field lines due the 

charged balls (a) before and (b) 

after the plates were released. 

 

2 

2. Two charges q and –3q are placed on x-axis separated by a distance‘d’. Where a 

third charge 2q should be placed such that it will not experience any force? 

2 

3. Consider two conducting spheres of radii R1 and R2 with R1 > R2. If the two are at 

the same potential, the larger sphere has more charge than the smaller 

sphere. State whether the charge density of the smaller sphere is more or less 

than that of the larger one. 

2 

4. Figure shows potential due to a point charge                

(V) vs 1/r graphs for two point charges Q1 and Q2.  

(i) What can you say about the sign and relative 

magnitude of Q1 and Q2?  

(ii) Redraw this graph for a point charge (Q1 + Q2) 

 

2 

5. Three charges +2q, –q and +Q are located, as shown 

in the figure. For what value of Q will the 

electrostatic potential energy of the system 

be zero? 
 

2 

6. Two identical cells whether joined together in series or in parallel, give the same 

current when connected to an external resistance of 1Ω. Find the internal 

resistance of each cell. 

2 

7. Drift velocity versus current (vd – I) graph for 

two conductors A and B of the same 

metal connected in series is shown in 

the figure. (i) What does the slope of 

the line for A represent? (ii) Which of 

them is thinner? 
 

2 

8. Two conductors are made of the same material and have the same length. Conductor 

A is a solid wire of diameter 1mm. Conductor B is a hollow tube of outer 

diameter 2mm and inner diameter 1mm. Find the ratio of resistance RA to RB. 

2 

9. Find the current supplied by the battery 

to the infinite ladder network of  resistances 

shown in the figure. 

 

2 
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10. While doing an experiment with 

potentiometer it was found that the 

deflection is one sided and (i) the 

deflection decreased while moving 

from one end A of the wire to the end 

B; (ii) the deflection increased, while 

the jockey was moved towards the 

end B. 

(i) Which terminal +or –ve of the cell E1, is 

connected at X in case (i) and how is 

E1 related to E? 

(ii) Which terminal of the cell E1 is 

connected at X in case (ii)? 

 

2 

11. First a set of n equal resistors of R each are connected in series to a battery of emf E 

and internal resistance R. A current I is observed to flow. Then the n resistors 

are connected in parallel to the same battery. It is observed that the current is 

increased 10 times. What is ‘n’? 

2 

12. Three charged particles having equal 

momentum move horizontally and enter in a 

region at right angles to a uniform magnetic 

field and describe the circular paths, as 

shown in the figure. If the magnetic field acts 

vertically downwards  

(i) identify the type of charges on the 

particles  

(ii) compare the magnitude of the charges 

on the particles. 

 

2 

 13. Five long wires A, B, C, D and E, each 

carrying current I are arranged to 

form edges of a pentagonal prism as 

shown in fig. Each carries current 

out of the plane of paper.  What will 

be magnetic induction at a point on 

the axis O? Axis is at a distance R 

from each wire. 
 

2 

14. A current carrying loop consists of 3 identical quarter circles of radius R, lying in 

the positive quadrants of the x-y, y-z and z-x planes with their centres at the 

origin, joined together. Find the direction and magnitude of B at the origin. 

2 



Page 13 of 38 

 

15. Two long wires carrying current I1 and I2 are 

arranged as shown in fig. The one carrying 

current I1 is along is the x-axis. The other 

carrying current I2 is along a line parallel to 

the y-axis given by x = 0 and z = d. Find the 

force exerted at O2 because of the wire along 

the x-axis. 

 

2 

16. A permanent magnet in the shape of a thin cylinder of length 10 cm has 

magnetisation  M = 106 A/m. Calculate the magnetisation current IM. 

2 

17. Intensity of magnetisation (I) versus the applied 

magnetising field intensity (H) graph per two 

different materials M1 and M2 is shown in the figure.  

(i) Identify the materials  

(ii) Show graphically variation of ‘I’ with absolute 

temperature ‘T’ for material M1.  

2 

18. A wire in the form of a tightly wound solenoid is connected to a DC source, and 

carries a current. If the coil is stretched so that there are gaps between 

successive elements of the spiral coil, will the current increase or decrease? 

Explain. 

2 

19. There are two coils A and B separated by some distance. If a current of 2 A flows 

through A, a magnetic flux of 10-2 Wb passes through B (no current through 

B). If a current of 1 A passes through B, what is the flux through A (no 

current through A)? 

2 

20. An athlete runs with a metal rod on a horizontal ground. Will an emf be induced if he 

runs  

(i) due north holding the rod horizontally along east west direction?  

(ii) due east holding the rod vertically? Justify your answers. 

2 

21. In the following circuit, calculate  

(i) capacitance ‘C’ if the power factor of the circuit is 

unity.  

(ii) Q factor of the circuit. 
 

2 

22. Draw the effective equivalent circuit of the circuit 

shown, at very high frequencies and find the 

effective impedance. 

 

2 

23. A variable frequency a.c source is connected to a capacitor. How will the 

displacement current change with decrease in frequency? 

2 
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24. The magnetic field of a beam emerging from a filter facing a floodlight is given by  

B0 = 12 × 10–8 sin (1.20 × 107 z – 3.60 × 1015 t) T. What is the average intensity of 

the beam? 

2 

25. Professor C.V Raman surprised his students by suspending freely a tiny light ball in 

a transparent vacuum chamber by shining a laser beam on it. Which property 

of EM waves was he exhibiting? Give one more example of this property. 

2 

26. Only 10% of the power of an electric bulb of 200 W constitutes visible light.  

(a) Find the average intensity of visible radiation at a distance of 1 m.  

(b) Plot a graph of intensity I versus distance r 

2 

27. Three immiscible liquids of densities d1 > d2 > d3 and refractive indices µ1 > µ2 >µ3 

are put in a beaker. The height of each liquid column is h/3. A dot is made at 

the bottom of the beaker. For near normal vision, find the apparent depth of 

the dot. 

2 

28. Show that if the angle of the prism is smaller than or equal to the critical angle,      

(A ≤ C) under no situation total internal reflection takes place at the second 

surface of the prism. 

2 

29. Focal length ( f ) versus radius of curvature (R) of the 

faces for two double convex lenses A and B with both 

faces of equal radii of curvature is shown in the figure.  

(i) Which of them has larger focal length for the same 

value of R?  

(ii) Which of them has greater value of refractive index 

in air and why? 
 

2 

30. For a glass prism (µ =√3) the angle of minimum deviation is equal to the angle of 

the prism. Find the angle of the prism. 

2 

31. The near vision of an average person is 25cm. To view an object with an angular 

magnification of 10, what should be the power of the microscope? 

2 

32. A polariod (I) is placed in front of a monochromatic source. Another polatiod (II) is 

placed in front of this polaroid (I) and rotated till no light passes. A third 

polaroid (III) is now placed in between (I) and (II). In this case, will light 

emerge from (II). Explain. 

2 

33. Two monochromatic beams, one red and the other blue, have the same intensity. In 

which case (i) the number of photons per unit area per second is larger, (ii) 

the maximum kinetic energy of the photoelectrons is more? Justify your 

answer. 

2 

34. During experimental study of photoelectric effect, it is observed that the maximum 

kinetic energy of the emitted photoelectrons changes from E1, to E2 when the 

wavelength of the incident light varies from λ1 to λ2. Prove that the planck’s 

constant (h) is given by 

 

2 

35. Prove that when the frequency of the light incident on a metal surface is doubled,     

(i) the stopping potential becomes more than double but (ii) photoelectric 

current remains the same 

2 
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36. In the nth orbit of hydrogen atom find the ratio of radius of electron orbit and         

de Broglie wavelength associated with it. 

2 

37. The de-Broglie wave length of a photon is same as the wave length of electron. 

Show that K.E. of a photon is 2mλc/h times K.E. of electron, where ‘m’ is 

mass of electron, c is velocity of light. 

2 

38. Consider two different hydrogen atoms. The electron in each atom is in an excited 

state. Is it possible for the electrons to have different energies but the same 

orbital angular momentum according to the Bohr model? 

2 

39.. Positronium is just like a H-atom with the proton replaced by the positively charged 

anti-particle of the electron (called the positron which is as massive as the 

electron). What would be the ground state energy of  positronium? 

2 

40 Using Bohr model, calculate the electric current created by the electron when the   

H-atom is in the ground state. 

2 

41.. 3He2 and 3H1 nuclei have the same mass number. Do they have the same binding 

energy? 

2 

42. Draw a graph showing the variation of decay rate with number of active nuclei. 2 

43. Why do stable nuclei never have more protons than neutrons? 2 

44. Why are elemental dopants for Silicon or Germanium usually chosen from group 

XIII or group XV? 

2 

45. Can the potential barrier across a p-n junction be measured by simply connecting a 

voltmeter across the junction? Explain 

2 

46. Draw the output waveform across the 

resistor. 

 

2 

47. The amplifiers X, Y and Z are connected in series. If the voltage gains of X, Y and Z 

are 10, 20 and 30, respectively and the input signal is 1 mV peak value, then 

what is the output signal voltage (peak value) 

 (i) if dc supply voltage is 10V?       (ii) if dc supply voltage is 5V? 

2 

48. Which of the following would produce analog signals and which would produce 

digital signals? 

(i) A vibrating tuning fork. (ii) Musical sound due to a vibrating sitar string. 

(iii) Light pulse. (iv) Output of NAND gate. 

2 

49. Why is an AM signal likely to be more noisy than a FM signal upon transmission 

through a channel? 

2 

50. Compute the LC product of a tuned amplifier circuit required to generate a carrier 

wave of 1MHz for amplitude modulation. 

2 

51. Two waves A and B of frequencies 2 MHz and 3 MHz, respectively are beamed in 

the same direction for communication via sky wave. Which one of these is 

likely to travel longer distance in the ionosphere before suffering total 

internal reflection? 

 

2 
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52. The electric field in a region of space is zero what conclusion can one draw about 

the potential in that region?  

(b) Two point charges +Q each are kept ‘r’ distance apart. What should be the sign 

and magnitude of a third charge kept mid-way between them so that the 

system remains in equilibrium? 

3 

53. Fig. shows the electric field lines around three point charges A, B and C. 3 

 

  

 

a) Which charges are positive? 

(b) Which charge has the largest magnitude? Why? 

(c) In which region or regions of the picture could the electric field be zero? Justify 

your answer. (i) near A, (ii) near B, (iii) near C, (iv) nowhere. 

54 Figure shows three large plane parallel sheets kept in an external electric field  

                           where ‘E’ is in NC–1 and ‘x’ in metre.  

(i) Do these sheets represent equipotential surfaces? Justify your answer.  

(ii) Find the amount of work done by an external agency in taking a charge of +2μc 

from sheet 3 to sheet 2. 

 

3 

55. 27 identical drops of mercury are charged to the same potential of 10 volt. What will 

be the potential if all the charged drops are made to combine to form one large 

drop? Assume the drops to be spherical. 

3 

56. The charge ‘q’ versus potential difference ‘V’ 

graphs for the series and the parallel combination of 

two capacitors are shown in the figure.  

(i) What does the slope of a line represent?  

(ii) Identify the lines representing the two 

combinations and  

(iii) Find the capacitances of the two capacitors. 

 

3 
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57. Two infinitely long straight parallel wires having linear charge densities λ1 and λ2 are 

kept ‘r’ distance apart . Find the  

(i) electric field at midpoint inside the wires  

(ii) force exerted per unit length by one wire on the other. 

3 

58. In the circuit shown in  figure, initially K1 is 

closed and K2 is open. What are the 

charges on each capacitor? Then K1 

was opened and K2 was closed (order 

is important), What will be the charge 

on each capacitor now? [C = 1µF] 

 

3 

59 A parallel plate capacitor is charged to a potential difference ‘V’ by a DC source. The 

capacitor is then disconnected from the source. If the distance between the 

plates is doubled, state with reason how the following will change : (i) electric 

field between the plates (ii) capacitance and (iii) energy stored in the 

capacitor. 

3 

60 Three equal resistance each of R ohm are 

connected, as shown in figure. A 

battery of 2 V and of internal 

resistance 0.1 ohm is connected 

across the circuit. Calculate the 

value of R for which the heat 

generated in the circuit is 

maximum. 
 

3 

61 In the circuit, a voltmeter reads 30 V when it is 

connected across the 400 Ω resistance. 

What will it read when connected across 

300 Ω resistance? 

 

3 

62. Calculate the current flowing through 2 Ω 

resistance in the given circuit. The internal 

resistance of the battery is negligible and C 

= 2 µF. 

 

3 
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63. A multirange voltmeter can be constructed by 

using a galvanometer circuit as shown in 

the figure. We want to construct a voltmeter 

that can measure 2V, 20V and 200V using a 

galvanometer of resistance 10Ω and that 

produces maximum deflection for current 

of 1 mA. Find R1, R2 and R3 that have to 

be used 

 

3 

64. A metal wire of uniform cross-section is bent in the 

form of a circular loop of radius R.  

A steady current ‘I’ is passed through the loop by 

connecting a battery between point A and B, 

as shown in the figure. Find the magnetic 

field at the centre of the loop. 
 

3 

65. If δ1 and δ2 be the angles of dip observed in vertical planes at right angles to each 

other and δ is the true angle of dip, prove that cot2 δ1 + cot2 δ2 = cot2δ. 

3 

66. A uniform conducting wire of length 12a and resistance R is wound up as a current 

carrying coil in the shape of (i) an equilateral triangle of side a; (ii) a square of 

sides a and, (iii) a regular hexagon of sides a. The coil is connected to a 

voltage source V0. Find the magnetic moment of the coils in each case. 

3 

67. A multi-range current meter can be constructed by 

using a galvanometer circuit as shown in fig. 

We want a current meter that can measure 

10mA, 100mA and 1A using a galvanometer 

of resistance 10Ω and that produces 

maximum deflection for current of 1mA. Find 

S1, S2 and S3 that have to be used. 

 

3 

68. A long straight wire carrying current of 25A rests on 

a table as shown in Fig. Another wire PQ of 

length 1m, mass 2.5 g carries the same 

current but in the opposite direction. The wire 

PQ is free to slide up and down. To what 

height will PQ rise? 
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69. A 100 turn rectangular coil ABCD (in XY plane) is 

hung from one arm of a balance. A mass 

500g is added to the other arm to balance the 

weight of the coil. A current 4.9A passes 

through the coil and a constant magnetic field 

of 0.2 T acting inward (in xz plane) is 

switched on such that only arm CD of length 

1 cm lies in the field. How much additional 

mass ‘m’ must be added to regain the 

balance?  

 

70. A bar magnet of magnetic moment m and moment of inertia I (about centre, 

perpendicular to length) is cut into two equal pieces, perpendicular to length. 

Let T be the period of oscillations of the original magnet about an axis through 

the midpoint, perpendicular to length, in a magnetic field B. What would be 

the similar period T′ for each piece? 

3 

71. A square loop MNOP of side 20 cm is placed 

horizontally in a uniform magnetic 

field acting vertically downwards as 

shown in the figure. The loop is 

pulled with a constant velocity of 20 

cm s–1 till it goes out of the field.  

(i) Depict the direction of the induced 

current in the loop as it goes out of 

the field. For how long would the 

current in the loop persist?  

(ii) Plot a graph showing the variation of 

magnetic flux and induced emf as a 

function of time. 

 

3 

72. Two neighbouring coils P and Q have a mutual inductance of 20 mH. Current flowing 

through ‘P’ at instant t is given by I = 3t2 – 4t + 2, where I is in amp and ‘t’ is 

in sec. Find (a) the induced emf at t = 2 s. (b) For what value of ‘t’ will 

induced emf be zero? 

3 

73. Consider an infinitely long wire carrying a current 

I (t ), with dI/dt =λ= constant. Find the 

current produced in the rectangular loop of 

wire ABCD if its resistance is R  

 

3 



Page 20 of 38 

 

74. A device ‘X’ is connected to an a.c source. The 

variation of voltage, current and power in 

one complete cycle is shown in Fig 7.5. 

(a) Which curve shows power consumption over a 

full cycle? 

(b) What is the average power consumption over a 

cycle? 

(c) Identify the device ‘X’.  

3 

75. A pair of parallel horizontal conducting rails of 

negligible resistances shorted at one end is 

fixed on a table. The distance between the 

rails is L. A conducting massless rod of 

resistance R can slide on the rails 

frictionless. The rod is tied to a massless 

string which passes over a pulley fixed to 

the edge of the table. A constant magnetic 

field exist perpendicular to the table. A 

mass ‘m’ tied to the other end of the string 

hangs vertically. If the system is released 

from rest, calculate  

(i) the terminal velocity obtained by the rod  

(ii) the acceleration of the mass at the instant when 

the velocity of the rod is half the terminal 

velocity. 

 

 

76. A 60 W load is connected to the secondary of a transformer whose primary draws line 

voltage. If a current of 0.54 A flows in the load, what is the current in the 

primary coil? Comment on the type of transformer being used. 

3 

77. What happens to the intensity of light from a bulb if the distance from the bulb is 

doubled? As a laser beam travels across the length of a room, its intensity 

essentially remains constant. What geometrical characteristic of LASER beam 

is responsible for the constant intensity which is missing in the case of light 

from the bulb? 

3 

78. A jar of height h is filled with a transparent liquid 

of refractive index (Fig. 9.6). At the 

centre of the jar on the bottom surface is a 

dot. Find the minimum diameter of a disc, 

such that when placed on the top surface 

symmetrically about the centre, the dot is 

invisible. 

 

3 

79. Can reflection result in plane polarised light if the light is incident on the interface 

from the side with higher refractive index? 

3 
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80. A biconvex lens with its two faces of equal radius of 

curvature R is made of a transparent medium of 

refractive index µ1. It is kept in contact with a 

medium of refractive index µ2 as shown in the 

figure. (a) Find the equivalent focal length of the 

combination. (b) Obtain the condition when this 

combination acts as a diverging lens.  

(c) Draw the ray diagram for the case µ1 > (µ2 + 1)/2, 

when the object is kept far away from the lens. 

Point out the nature of the image formed by the 

system. 

 

3 

81. The figure shows the experimental setup of young’s 

double slit experiment. The slit ‘S’ is not 

equidistant from S1 and S2 such that SS2 – SS1 = 

λ/2. Find the path difference (S2P – S1P) 

between the waves emanating from S1 and S2 and 

superposing at P in order that ‘P’ represents a (i) 

bright fringe and (ii) dark fringe. 
 

3 

82. Show that if the angle of prism is greater than twice the critical angle of the material 

of the prism, there is no emergent ray 

3 

83. An equiconvex lens with radii of curvature of 

magnitude r each, is put over a liquid layer 

poured on top of a plane mirror. A small needle, 

with its tip on the principal axis of the lens, is 

moved along the axis until its inverted real 

image coincides with the needle itself. The 

distance of the needle from the lens is measured 

to be ‘a’. On removing the liquid layer and 

repeating the experiment the distance is found to 

be ‘b’. Obtain a formula for the refractive index 

of the liquid 

 

3 

84. Calculate the distance d, so that a real image of an 

object at O, 15cm in front of a convex lens of 

focal length 10cm be formed at the same point 

O. The radius of curvature of the mirror is 20cm. 

Will the image be inverted or erect? 

 
 

3 

85. Two glasses have dispersive powers in the ratio of 2:3. These glasses are used in the. 

manufacture of an achromatic objective of focal length 20 cm. What are the 

focal lengths of the two lenses of the objective? 

 

86. What is the minimum energy that must be given to a H atom in ground state so that it 

can emit an Hγ line in Balmer series. If the angular momentum of the system 

is conserved, what would be 

the angular momentum of such Hγ photon? 

3 
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87. 

 

3 

88. 

 

3 

89. 

 

3 

90. Figure shows distance of closest approach (r0) versus 

1/EK graph for two target nuclei of atomic 

number Z1 and Z2 when α particles are projected 

towards them with kinetic energy (EK).  

(i) What does the slope of the line represent?  

(ii) Find the value of Z1/Z2. 
 

3 

91. In Rutherford’s scattering, the impact parameter (b) and angle of scattering (q) are 

related as  

 

 (i) What is the scattering angle for b = 0  

(ii) For a given value of b, does the angle of deflection increase or decrease with the 

increase in the energy  

(iii) For a given energy of the projectile, does the scattering angle increase or decrease 

with the decrease in impact parameter?  

3 
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92. A Zener of power rating 1 W is to be 

used as a voltage regulator. If 

zener has a breakdown of 5V and 

it has to regulate voltage which 

fluctuated between 3V and 7V, 

what 

should be the value of Rs for safe 

operation? 

 

3 

93. If each diode in the figure has a forward 

bias resistance of 25Ω and 

infinite resistance in reverse bias, 

what will be the values of the 

current I1, I2, I3 and I4? 

 

3 

94. In the circuit shown in Fig.,when the 

input voltage of the base 

resistance is 10V, Vbe is zero and 

Vce is also zero. Find the values 

of Ib, Ic and . 

 

3 

95. An X-OR gate has following truth table: 

It is represented by following logic 

relation 

 
Build this gate using AND, OR and NOT 

gates. 

 
 

 

3 

96. Draw the output signals C1 and C2 in the given combination of gates 3 

 
97. TV transmission tower antenna is at a height of 20 m. How much service area can it 

cover if the receiving antenna is (i) at ground level, (ii) at a height of 25 m? 

Calculate the percentage 

increase in area covered in case (ii) relative to case (i). 

3 

98. On a certain day it is observed that signals of frequencies higher than 5MHz are not 

received by reflection from the F1 layer of the ionosphere while signals of 

3 
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frequencies higher than 8MHz are not received by reflection from the F2 layer 

of the ionosphere. Estimate the maximum electron densities of the F1 and F2 

layers on that day. 

100

.

.

. 

An amplitude modulated wave is as shown in Fig. 15.4. Calculate (i) the percentage 

modulation, (ii) peak carrier voltage and, (iii) peak value of information 

voltage. 

3 

 
101

. 

An audio signal is modulated by a carrier wave of 20MHz such that the bandwidth 

required for modulation is 3kHz. Could this wave be demodulated by a diode 

detector which has the values 

of R and C as 

(i) R = 1 kΩ, C = 0.01µF? 

(ii) R = 10 kΩ, C = 0.01µF? 

(iii) R = 10 kΩ, C = 0.1µF? 

3 

102 A carrier wave of frequency 1·5 MHz and amplitude 50 V is modulated by a 

sinusoidal wave of frequency 10 kHz producing 50% amplitude modulation. 

Calculate the amplitude of the AM wave and frequencies of the side bands 

produced. 

3 

103

. 

The maximum amplitude of an A.M. wave is found to be 15 V while its minimum 

amplitude is found to be 3 V. What is the modulation index? If the minimum 

amplitude is zero, what will be the modulation index? 

3 

 
101.  Consider two conducting spheres of radii R1 and R2 with R1 > R2. If the two are at the 

same potential, the larger sphere has more charge than the smaller sphere. State whether the 

charge density of the smaller sphere is more or less than that of the larger one. 

102. Do free electrons travel to region of higher potential or lower potential?  

103. Can there be a potential difference between two adjacent conductors carrying the same 

charge?  

104. A capacitor has some dielectric between its plates, and the capacitor is connected to a DC 

source. The battery is now disconnected and then the dielectric is removed. State whether 

the capacitance, the energy stored in it, electric field, charge stored and the voltage will 

increase, decrease or remain constant. 

105.  
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106. The circuit in Fig  shows two cells connected in opposition to each other. Cell E1 

is of emf 6V and internal resistance 2Ω; the cell E2 is of emf 4V and internal resistance 

8Ω. Find the potential difference between the points A and B. 

 

 

 

 

 

 

 

 

107. There are two coils A and B separated by some distance. If a current of 2 A  

          flows through A, a magnetic flux of 10-2 Wb passes through B (no current through B). 

If no current passes through A and a current of 1 A passes through B, what is the flux 

through A?    

 

 

108. A magnetic field  B = Bo sin ωt k covers a large region where a wire AB slides 

smoothly over two parallel conductors separated by a distance d (Fig. ). The wires are in 

the x-y plane. The wire AB (of length d) has resistance R and the parallel wires have 

      negligible resistance. If AB is moving with velocity v, what is the 

      current in the circuit. What is the force needed to keep the wire 

      moving at constant velocity?    

   

 

 

 

 

 

 

109. Draw the effective equivalent circuit of the circuit shown inFig , at very high 

frequencies and find the effective impedance. 
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110. In series LCR circuit, the plot of I max vs ω is shown in Fig . Find the bandwidth 

and mark in the figure. 

 

 

 

 

 

 

 

 

111. The alternating current in a circuit is described by the graph shown in Fig  . Show     

rms current in this graph. 

 

 

 

 

 

 

 

112. Explain why the reactance provided by a capacitor to an alternating current 

decreases with increasing frequency.  

 

113. Explain why the reactance offered by an inductor increases with increasing 

frequency of an alternating voltage. 

 

114. Electromagnetic waves with wavelength 

(i) λ1 is used in satellite communication. 

(ii) λ2 is used to kill germs in water purifies. 

(iii) λ3 is used to detect leakage of oil in underground pipelines. 

(iv) λ4 is used to improve visibility in runways during fog and mist conditions. 

Identify and name the part of electromagnetic spectrum to which these radiations belong. 

(a) Arrange these wavelengths in ascending order of their magnitude. 

(b) Write one more application of each. 

 

115. Three immiscible liquids of densities d1 > d2 > d3 and refractive indices μ 1 > μ 2 

> μ 3 are put in a beaker. The height of each liquid column is h/3 . A dot is made at the 

bottom of the beaker. For near normal vision, find the apparent depth of the dot. 

 

116. For a glass prism (μ = √3 ) the angle of minimum deviation is equal to the angle 

of the prism. Find the angle of the prism. 

 

117.  Consider a two slit interference arrangements (Fig. ) such that the distance of the 

screen from the slits is half the distance between the slits. Obtain the value of D in terms 

of λ such that the first minima on the screen falls at a distance D from the Centre O. 
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118.  Consider a 20 W bulb emitting light of wavelength 5000 A and shining on a 

metal surface kept at a distance 2m. Assume that the metal surface has work function of 2 

eV and that each atom the metal surface can be treated as a circular disk of radius1.5 A° 

119. .(i) Estimate no. of photons emitted by the bulb per second.[Assume no other 

losses] 

(ii) Will there be photoelectric emission? 

(iii) How much time would be required by the atom disk to receive energy equal to work 

function (2 eV)? 

            How many photons would atomic disk receive within time duration calculated in (iii) 

above? 

            Can you explain how photoelectric effect was observed instantaneously? 

 

120. Why do stable nuclei never have more protons than neutrons? 

 

121. If each diode in Fig.  has a forward bias resistance of 25Ω and infinite resistance 

in reverse bias, what will be the values of the current 𝐼1, I2, I3 and I4? 
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122. In the circuit shown in Fig., when the input voltage of the base resistance is 10V,     

Vbe is zero and Vce is also zero. Find the Values of Ib, Ic and β. 

 

 
 

123. The following data was recorded for values of object distance and the 

corresponding values of image distance in the experiment on study of real image 

formation by a convex lens of power + 5 D. One of these observations is incorrect. 

Identify this observation and give reason for your choice. 

 

Sr. No. 1 2 3 4 5 6 

Object 

distan

ce 

(cm) 

25 30 35 45 50 55 

Image 

distan

ce 

(cm) 

97 61 37 35 32 30 

124. Calculate the amount of work done in rotating an electric dipole of dipole moment 

3x 10-8 C-m from the position of stable equilibrium to the position of unstable 

equilibrium in a uniform electric field of intensity 104N/C. 

126.  In Young's double slit experiment using monochromatic light of wavelength λ, the 

intensity at a point on the screen where path difference λ is K units. What is the intensity 

of light at a point where path difference is λ/3? 

125. Two cells of e.m.f. 1.5 V and 2V and internal resistance 1 ohm and 2 ohm 

respectively are connected in parallel to pass a current in the same direction of an 

external resistance of 5 ohm. (a) Draw circuit diagram. (b) Using Kirchhoff’s laws, 

calculate the current through each branch of current and potential difference across 5 ohm 

resistor. 
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126.  If f = 0.5 m for a glass lens, what is the power of the lens? (ii) The radii of 

curvature of the faces of a double convex lens are 10 cm and 15 cm. Its focal length is 12 

cm. What is the refractive index of glass? (iii) A convex lens has 20 cm focal length in 

air. What is focal length in water? (Refractive index of air-water = 1.33, refractive index 

for air-glass = 1.5.) 

127.  

 

 

 

 

 

 

 

 

 

 

 

128. The photo electric work function for a metal surface is 4.125eV.What is the cutoff 

wavelength for this surface?  

 

129. The half life of certain atom is 10 days. What is the time taken for7/8 th of the 

sample to decay?  

 

130. With a potentiometer null points were gained at 140 cm and 180 cm with cells of 

emf 1.1V and one of unknown respectively.Find the unknown emf. 

 

131. A small bulb is placed at the bottom of a tank containing water to a depth of 

80cm. What is the area of the surface of water through which light from the bulb can 

emerge out? Refractive index of water is 1.33. (Consider the bulb to be a point source.) 

 

132. A prism is made of glass of unknown refractive index. A parallel beam of light is 

incident on a face of the prism. The angle of minimum deviation is measured to be 40°. 

What is the refractive index of the material of the prism? The refracting angle of the 

prism is 60°. If the prism is placed in water (refractive index 1.33), predict the new angle 

of minimum deviation of a parallel beam of light. 

 

133. A galvanometer of resistance 100Ω gives full scale deflection when current of 

1mA.In order to have full scale deflection for a current of 10A,what is resistance of a 

shunt? 

 

134. A radio transmitter operates at a frequency 1000KHz and a power of 66W.Find 

the number of photons emitted per second. 

 

135. In YDSE,the fringe width is found to be 0.4mm.If the whole apparatus is dipped 

in water of refractive index 4/3,Then find the new fringe width. 
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136. Two point charges qA = 3 μC and qB = -3 μC are located 20 cm apart in vacuum. 

(a) What is the electric field at the midpoint O of the line AB joining the two charges? (b) 

If a negative test charge of magnitude 1.5 × 10-9 C is placed at this point, what is the 

force experienced by   the test charge? 

137. A point charge causes an electric flux of –1.0 ×103Nm2 /C to pass through a 

spherical    Gaussian surface of 10.0 cm radius centred on the charge. (a) If the radius of 

the Gaussian surface were doubled, how much flux would pass through the surface? (b) 

What is the value of point charge? 

138. Two identical circular wires P and Q each of radius R and carrying current ‘I ‘are 

kept in perpendicular planes such that they have a common Centre as shown in figure. 

Find the magnitude and direction of the net magnetic field at the common Centre of the 

two coils. 

 

 

 

 

 

139. The focal length of a convex lens made of glass is 20 cm. What will be its new 

focal length when placed in a medium of refractive index 1.25? 

 

140. A silver wire has a resistance of 2.1 Ω at 27.5 0c and a resistance of 2.7Ω at 1000c. 

Determine the temperature coefficient of resistivity of silver. 

 

141. Two point charges +9e and +1e are kept at a distance of 16cm from each other. At 

what point between the charges should a third charge q be to placed so that it remains in 

equilibrium? 

 

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

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

parallel to a dc source.Find out the ratio of drift speeds of the electrons in the two wires 

for the two cases? 

 

143. A straight wire of mass 200 g and length 1.5 m carries a current of 2 A. It is 

suspended in mid-air by a uniform horizontal magnetic field B. What is the magnitude of 

the magnetic field?      

 

144. A particle with charge ‘q’ and mass ‘ m’ is shot with kinetic energy K 

        into the region between two plates as shown in the figure. If the magnetic field between      

        the plates is B and as shown, how large must B be if the particle isj to miss collision  

        with the opposite plate? 
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145. A capacitor is made of a flat plate of area A and second plate having a stair like 

structure as shown in figure below. If width of each stair is A/3 and height is d. find the 

capacitance of the arrangement.  

 

 

 
146.  The figure shows a series LCR circuit with L= 5.0H, C=80µF, R=40Ω connected 

to a variable frequency 240V source. Calculate 

                                      
 a) The source frequency which drives the circuit at resonance 

b) Current at resonating frequency 

c) The rms potential drop across the capacitor at resonance. 

147.  Current in a circuit falls from 5.0 A to 0.0A in 0.1 s. If an average emf of 200v induced, 

give an estimate of self-inductance of the solenoid. 

148.  A giant refracting telescope at an observatory has an objective lens of focal length 15 m. If 

an eye piece lens of focal length 1.0 cm is used. Find the angular magnification of the 

telescope. If this telescope is used to view the moon what is the diameter of the image of 

the moon formed by the objective lens? The diameter of the moon is 3.42x10 6 m and the 

radius of the lunar orbit is 3.8x108 m. 

 

149. The horizontal component of the earth’s magnetic field at a certain place is 3.0 ×10–5 T and 

the direction of the field is from the geographic south to the geographic north. A very long 

straight conductor is carrying a steady current of 2A. What is the magnitude and direction of the 

force per unit length on it when it is placed on a horizontal table and the direction of the current 

is (a) east to west; (b) south to north? 

 

 

 

  3 
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150.A convex mirror is placed at a distance‘s’ behind a convex lens of focal length ‘f’. A 

point object is situated on the axis at the same distance‘s’ from the lens and its image 

coincides with the object. Show that the focal length ‘fm’ of the mirror is given by 

   𝑓𝑚 =
𝑠(2𝑓−𝑠)

2(𝑠−𝑓)
                3 

151.An A.C source of angular frequency  is fed across a resistor R and a capacitor C in    

                    series. The current registered is I. If now the frequency of the source is changed to /3  

                   (but maintaining the same voltage), the current in the circuit is found to be halved.  

                   Calculate the ratio of reactance to resistance at the original frequency .         3  

152.A series circuit containing two pure elements has the following applied voltage and      

       current:-   

                     V = 200 sin (2000t + 50o) volts  

                      I  = 4 cos (2000t + 20o) amperes. 

       Calculate the values of the elements in the circuit.              

 

        

153.The atomic mass of 8O
16 is 16.0 a.m.u. Find out the binding energy per nucleon of the 

oxygen nucleus. (Mp = 1.007593 a.m.u, Mn = 1.008982 a.m.u). 

154.The intensity ratio of two coherent sources is 81:1. These sources produce interference 

pattern. What is the ratio of maximum to minimum intensity of the fringe system? (3) 

155. 

  

 

 

156. 

  

157. 

 

 

 

158. 

 

 

 

 

 

 

159.  
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160. 

 

 

 

 

 

 

 

 

 

 

 

161. 

 

 

162. 

 

 

163. 

 

 

 

164.A 60 V, 10W lamp is to run on 110 V, 60 Hz a.c. mains. Calculate the inductance of the 

choke coil required. How much pure resistance would be necessary in the circuit to 

achieve the same result? Which of the two is preferred?   

   

165.A convex lens made of crown glass has radii of curvature 5 cm and 10 cm respectively. 

Find the longitudinal chromatic aberration of the lens if µv = 1.523 and µr = 1.5 

 

166.Show that a convex lens produces  ‘N’ times magnified image when the object distances,        

           from the lens, have magnitudes (f ± f/N). Here f is the magnitude of focal length of the 

lens. 2 

 

167.A rectangular coil of N turns and area A is rotated in a uniform magnetic field of 

intensity B with an angular velocity . Obtain an expression for the maximum induced 

emf in the coil. What would be flux linked with the coil at the instant when the induced 

emf is maximum? 

  

HOT’s Test Set A for XII Total marks:30 

168. 
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169. 

 

 

 

 

170.  

 

 

 2 

171. 

 

 2 

 

 

 

 

 

 

 

 

 

 

172. 

 

 

 

173.   

 

 

 

 

 

 

 

 

  

174. 

 

 

  

 

 

175. 
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176. 

 

  

 

177. 

 

 

 

 

178. 

 

 

 

 

179. What is the value of ‘wattless current’ in an ac circuit containing only a 10 ohms resistor 

connected to 100V, 50 Hz source?  

180. 

 

 

 

 

 

 

 

 

 

181. 

 

 

 

 

 

 2 

 

 

182. 
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182. 

 

 

183. 

 

  

184.An electron beam is initial energy 18keV moving  horizontallly is subjected to a horizontal 

magnetic field of 0.4G normal to the initial direction. Calculate the vertical deflection of the 

beam over a distance of 30cm.  

185.A 100 pF capacitor is charged by a 50V battery. The battery is then disconnected. The 

charged capacitor is now connected in parallel to an uncharged capacitor. The potential 

difference is found to drop to 35V. Find the capacitance of the second capacitor.   

186. 

 

 

 

 

 

 

 

   

187. 

 

 

 

 

 

 

 

 

188.  3 

 

 

 

 

 

 

 3 
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190. 3 
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191.  

 

 

 

 

192. 

  

 2   

  

       193. Two negative charges each of magnitude 8 x 10 -8C and a positive charge q are placed 

along a straight line. At what position and for what value of q will the system be in 

equilibrium? Is the equilibrium stable or unstable? 

194. The electron in the hydrogen atom circles around the proton with a speed of 2.18 

x 106 m/s in an orbit of radius 5.13 x 10 -11 m. What magnetic field does it produce at 

the centre? 

195. The intensity ratio of two coherent sources is 81:1. These sources produce 

interference pattern. What is the ratio of maximum to minimum intensity of the fringe 

system? 

196. The critical angle of water is 48o. What is the angle of polarisation for which the 

polarisation of the reflected light is maximum? 

197. An object is placed in front of a convex mirror at a distance equal to the focal 

length of the mirror. Calculate the magnification of the image. 

198. At what angle should a ray of light be incident on the face of a prism of refracting 

angle 60o, so that it just suffers total internal reflection at the other face? The refractive 

index of the prism = 1.524. 

199. An oil drop of 10 -6m radius, carries a charge 4 times  that of an electron and 

remains suspended between the charged plates, 0.01m apart. Find the potential 

difference between the plates. Given , the density of oil = 3000kg/m3. 

200. Calculate the number of photon emitted per second by a MW transmitter of 10kW 

power, emitting  radio waves of wavelength 500m. 
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 Some more to look at…. 
 
  DISTINGUISH BETWEEN  

1. Electric field lines and magnetic field lines. 

2. Charging by conduction and charging by induction. 

3. Gravitational force and coulomb force. 

4. Electric Field and electrostatic potential. 

5. Polar and Non-Polar molecules. 

6. Ohmic conductors and non-ohmic conductors. 

7.  EMF and terminal potential difference. 

8. Biot-Savart law and coulomb’s law. 

9. Current sensitivity and voltage sensitivity. 

10. Dia Para and Ferromagnetic substances. 

11. Self-Induction and Mutual Induction. 

12. Energy stored in an Inductor and Capacitor. 

13. Conduction current and Displacement current. 

14. Step up transformer and step down transformer. 

15. Capacitative reactance and inductive reactance. 

16. Working of a microscope and telescope 

17. Interference and diffraction. 

18. Polarized light and unpolarised light. 

19. Electron and positron. 

20. Isotopes,isobars,isotones. 

21. Nuclear force and coulomb force. 

22. Conductors, semiconductors, and insulators on the basis of energy band diagram. 

23. Acceptor energy level and donor energy level. 

24. P type semi conductor and N type semiconductor. 

25. Photo diode and solar cell. 

26. NPN Transistor and PNP transistor. 

27.  Working of an Amplifier and a Rectifier. 

28. Working of a  microphone and a loud speaker. 

29. transducer and transformer 

30. modulator and demodulator 

 
 

 


