


 KENDRIYA VIDYALAYA SANGATHAN, CHENNAI REGION 

Class-XII                           Common Pre-Board Examination  

Time allowed: 3 Hrs  Physics(Theory)  Maximum Marks: 70 

                                                                                                        

GENERAL INSTRUCTIONS: 

1. All questions are compulsory. 

2. There are 29 questions in total. Questions 1 to 8 are very 

short answer type questions and carry one mark each. 

3. Questions 9 to 16 carry two marks each, question 17 to 25 

carry three marks each, question 26 carry four marks is a 

value based, and questions 27 to 29 carry five marks each. 

4. There is no overall choice. However an internal choice has 

been provided in one question of two marks, one question of 

three mark and all three questions of five marks each. You 

have to attempt only one of the given choices in such 

questions. 

5. Use of calculators is not permitted. However you may use 

log tables if necessary.  

6. You may use the following values of physical constants 

wherever necessary. 

 

c = 3 x 108 m/s 

h = 6.63x10-34 Js 

e = 1.6x10-19 C 

µ0 = 4π x 10-7 TmA-1 

1/4πε0 = 9 x 109 Nm2/s2   

01.  You are asked to measure e.m.f of a cell.  Which instrument 
will you use?  A high resistance Voltmeter or Potentiometer and 
why?            (1)
      

02.  An electron and a proton, having equal momenta, enter a 

uniform magnetic field at right angles to the field lines.  What will 

be the ratio of their trajectories?      (1) 

03.  Why is short wave band used for long distance Radio 

Broadcast?          (1) 

04.  If a wire is stretched to double its original length without loss 

of mass, how will the resistivity of the wire be influenced?  (1) 
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05.  When light travel from a rarer to denser medium, the speed 

decreases.  Does this decrease in speed imply a decrease in the 

energy carried by the light wave?  Justify your answer.  (1) 

06.  If the potential difference across a capacitor is doubled, what 

happens to : 

        (a)  The charge on the capacitor and 

        (b)  The energy stored in the capacitors.    (1) 

07.  Give block diagram of basic units of all communication 

system.           (1) 

08.   Which of the following 120 V ac device costs more to 

operate: 

          (a)  One that draws an rms current of 10 A or 

          (b)  One that draws a Peak current of 12 A ?   (1) 

9. Write Einstein‟s photoelectric equation.  Explain the terms. 

 (i)  Threshold frequency and  

       (ii)   Stopping potential.       (2) 

10.  Suggest a suitable method to invert an image 

        (i) Without change in size. 

        (ii)  Without change in size and without deviation from its  

             original direction of view. 

       Explain how the same is achieved?    (2) 

11.  Define Self-inductance of a coil. Show that magnetic energy 

required building up the current I in a coil of self-inductance L is 

given by   ½ LI2          (2) 

12. „n‟ identical capacitors when joined in series give an effective 

capacitance of C Units. What will be the capacitance if the 

capacitors are now placed in parallel combination?    (2) 

13. Show that the power due to the force exerted by the magnetic 

field on a moving charge is zero.      (2) 

Or 

Find the ratio of the de-Broglie wavelength, associated with 

(i) Protons, accelerated through a potential of 128 V and 

(ii) α  - particles, accelerated through a potential of 64 V   

14. Two identical cells of emf 1.5V each joined in parallel, provide 

supply to an external circuit consisting of two resistors of 17 Ω. 

Each joined in parallel. A very high resistance voltmeter reads the 

terminal voltage of the cells to be 1.4V. What is the internal 

resistance of each cell ?        (2) 
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15. Draw a plot showing the variation of  

 (i) Electric field (E) and 

 (ii) Electric potential (V) with distance r due to a point 

charge Q.           (2) 

16. A change of 0.2 mA in the base current causes a change of 

5mA in the collector current for a common emitter amplifier. 

(i) Find the a.c. current gain of the transistor. 

(ii) If the input resistance is 2kὨ, and its voltage gain is 75, 

calculate the load resistor used in the circuit.  (2) 

17.The binding energy per nucleon of deuteron (2H1) and helium 

nucleus ( 4He2) is known to be 1.1 MeV and  7 MeV respectively. 

If two deuteron nuclei react to form a single helium nucleus; 

calculate the energy released?       (3) 

18.A person with a normal near point (25cm) using a compound 

microscope with an objective of focal length 8 mm and an eye 

piece of focal length  2.5cm can bring a object placed 9 mm from 

the objective in sharp focus. What is the separation between the 

two lenses? How much is the magnifying power of the 

microscope?          (3) 

19. (i) define „activity‟ of a radioactive material and write its S.I 

unit. 

      (ii) The sequence of step wise decay of a radioactive nucleus 

is  

  D     α D1          β
-1

 D2 

If the atomic number and mass number of D2 are 71 and 176 

respectively, what are their corresponding values for D?  (3) 

20. a) Define the term “modulation index” for an AM wave. What 

would be the modulation index for an AM wave for which the 

maximum amplitude is “a” while the minimum amplitude is “b”?  

    (Or) 

b) What is space wave propagation? Which two communication 

methods make use of this mode of propagation? If the sum of the 

heights of transmitting and receiving antenna in line of sight of 

communication is fixed at h, how that the range is maximum 

when the two antenna have a height h/2 each.    (3) 
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21. Write the principle of working of a potentiometer. Describe 

briefly, with the help of a circuit diagram, how a potentiometer is 

used to compare the emf of two cells?     (3) 

22. Give a labeled diagram and explain the principle and working 

of a van de Graff generator.       (3) 

23. Three light rays red (R), green (G), and blue (B) are incident 

on a right angled prism abc at face „ab‟. The refractive indices of 

the material of the prim for red, green and blue wavelengths are 

1.39, 1.44 and 1.47 respectively. Out of the three which colour 

ray will emerge out of face “ac”? trace the path of these rays after 

passing through face “ab”?       (3) 

 

24. An electromagnetic wave is travelling in a medium with a 

velocity V = V î. The electric field oscillations of the 

electromagnetic wave are along the Y-axis.     (3) 

(a) Identify the direction in which the magnetic field oscillations of 

the electromagnetic wave are taking place. 

(b) How are the magnitudes of the electric field and magnetic field 

in the electromagnetic wave related to each other? 

25.Using Biot-Savarts law, derive the expression for the magnetic 

field in the vector form at a point on the axis of a circular current 

loop.          (3) 

26. (a) On what principle electromagnetic crane works?   

      (b) One day Mrs. Rita mother of Master. Rahul kept her 

charged mobile phone over a refrigerator in the evening and she 

took it next day morning, she found that the charge was totally 

very low, and she was discussing this to Master Rahul. 

Immediately Master. Rahul said that mobile phone has a battery 

so due to excessive heat from refrigerator; battery will loose its 

magnetic property so that mobile phone shows lesser charge? 

 (c ) What character was highlighted by Master Rahul? (4) 
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27. Derive an expression for the impedance of a series LCR 

circuit connected to an AC supply of variable frequency. Plot a 

graph showing variations of current with the frequency of the 

applied voltage. Explain briefly how the phenomenon of 

resonance in the circuit can be used in the tuning mechanism of 

a radio or a TV set?        (5) 

Or 

Explain with the help of a labeled diagram, the principle, 

construction and working of an a.c generator. 

28.State the assumptions and sign conventions in deriving the 

lens makers formula and also derive an expression for it.  (5) 

Or 

(a)How is a wave front   different from a ray?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

(b) Draw the geometrical shape of the wave fronts when 

(i) Light diverges from a point source. 

(ii) Light emerges out of a convex lens, when a point 

source is placed at its focus 

(c) State Huygens principle. With the suitable diagram, prove  

     law of reflection using Huygens principle. 

 

29. (a)Draw a circuit diagram of a common emitter amplifier 

using p-n-p transistor. Show input and output voltages 

graphically. The current gain for common emitter amplifier is 59. 

If the emitter current is 6mA find (i) base current and (ii) collector 

current.         (5) 

Or 

a) Distinguish between metals, insulators and semiconductors 

on the basis of their energy bands. 

b) Why are photodiodes used preferably in reverse basis 

condition? A Photodiode is fabricated from a semiconductor 

with band gap of 2.8 ev. Can it detect a wavelength using 

6000nm? Justify. 

 

 

 



KENDRIYA VIDYALAYA SANGATHAN, CHENNAI REGION 

Class-XII            Common Pre-Board Examination  

    Physics(Theory)-Marking Scheme 

1. Potentiometer because it has infinite resistance.  ie, it does not draw any 

current from the cell at null point       (1) 

2. As r = 
qB

mv
 = 

qB

p
 

r α  p ( as q and  B are have same values for both the particles   (1/2) 

Thus re : rp  = 1:1         (1/2)  

3. Short wave band means higher frequency of transmission.  Higher the 

frequency longer is the distance      (1) 

4. No influence         (1) 

5. No           (1/2) 

Energy depends on amplitude and frequency and not on speed (1/2) 

6. (a) Since Q = CV, It doubles       (1/2) 

(b) Since UE = ½ CV2, it quadruples      (1/2) 

7. Correct diagram         (1) 

8. (a) Which draw Irms = 10A, costs more to operate as it consumes more 

power.  Since Irms for 12A is 
2

12
 = 8.5 A.     (1) 

9. K.E = h ϒ – hϒ0          (1) 

(i) Correct definition        (1/2) 

(ii) Correct definition         (1/2) 

10. Refer NCERT text book Vol – II  Page No.322 fig b & c   (1 + 1) 

11.  Definition           (1) 

 Energy stored in the Inductor u = ½ LI2     (1) 

12. Let x be the capacitance of each capacitors. 

In series 
c

1
 = 

x

1
 + 

x

1
 + …………… +n (terms)     (1) 

                
c

1
= n. 

x

1
 x = nc       

   

In parallel y=ne + nc +  ----------------- +n (terms) 

                     =n2c         (1) 
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13. Power due to the force p = 𝐹 .     𝑉        (1/2) 

         p = F.V. cos900     (1/2)              

          = 0       (1) 

(or) 

 

λ = 
ℎ

 2𝑚𝑒𝑣
  (with proper substitution of values)    (1) 

𝜆1

𝜆2
 =  

4𝑚𝑝  𝑉2

𝑚𝑝 𝑉1
  =  8 = 

2 2

1
      

 (1) 

 

14. r1 = (
𝐸−𝑉

𝑉
)𝑅      = (

1.5−1.4

1.4
)8.5        (1 ½) 

r1  =0.61 Ὠ           ( ½ ) 

r=2 r1   = 2 x 0.61 = 1.22 Ὠ        (1/2) 

15.  

 

16. Current gain β = 25        (1) 

Voltage gain Av    = β 
𝑅𝐿

𝑅𝑖
          

 RL =  6k Ὠ          (1) 

17.  

Binding energy per nucleon of 1H2 = 1.1 MeV  

Total B.E of two 1H2  = 2.2 MeV 

Total B.E of two deutron nuclei = 2 x 2.2 = 4.4 MeV   (1) 

B.E per nucleon of  2He4 = 7MeV 

Total B.E. of helium  2He4  = 4 x 7 = 28 MeV     (1) 

Energy released in fission = 28 – 4.4  

     = 23.6 MeV      (1) 
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18. For the objective 

1

𝑓0
 = 

1

𝑣0
 - 

1

𝑢0
       (1/2) 

𝑣0 = 7.2 cm         (1/2) 

𝑓𝑜𝑟 𝑡ℎ𝑒 𝑒𝑦𝑒𝑝𝑖𝑒𝑐𝑒 

1

𝑓𝑒
 = 

1

𝑣𝑒
 - 

1

𝑢𝑒
         (1/2) 

𝑢𝑒 = 2.27 𝑐𝑚         (1/2) 
Separation between objective and the eyepiece = V0 + (ue ) = 9.47 cm 

M.P =
𝑣𝑜

𝑢𝑜
   [ 1 + 

𝐷

𝑓𝑒
 ] = 88        (1) 

 

19. For correct definition         (1) 

For correct unit         (1/2) 

Mass number of D, A = 180 

Atomic number of D, Z = 72       (1 ½ ) 

 

20. For Correct Definition          (1) 

µ = 
𝐴𝑚

𝐴𝑐
                              (1) 

µ = 
𝑎−𝑏

𝑎+𝑏
          (1) 

  OR  

For correct Definition of Space wave propagation     (1) 

Used in TV, RADAR, Microwave communication    (1) 

The range is maximum when the two antenna have a height  h/2  each (1) 

21. For correct Principle         (1) 

       For Correct diagram         (1) 

      
𝐸1

𝐸2
  =  

𝑙1

𝑙2
           (1) 

 

 



-4- 

22. For correct Principle         (1) 

       For Correct diagram         (1) 

      Working           (1) 

23. The rays will emerge out of the face ac for which  i < C  where C is the critical 

angle                    (1/2) 

    

 

           (1 ½) 

        aµg    = 
1

𝑠𝑖𝑛𝑐
 

 here i=450           aµg     =  2 = 1.41       (1/2) 

 Thus the condition is        aµg     < 1.41 

 only Red Ray will emerge out.                   (1/2) 

 

24. (a) Magnetic field 𝐵   must oscillate along  

       𝐾  ie ( Z – axis) because 𝑖 = (𝑗   x 𝑘)                   (1 ½)  

     (b) 
𝐸0

𝐵0
 = c (speed of light in vacuum )                 (1 ½) 

25. Biot – savart’s law          (1) 

Diagram          (1/2) 

For correct derivation        (1 ½ ) 

26. (a) Electromagnetic  Induction        (1) 

(b)No. Because refrigerator is a heat liberating agent   (1) 

      (i) Creating awareness, presence of mind covrage   (1) 
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