
   

CLASS - XII        SUBJECT - PHYSICS        MODEL TEST PAPER – 3

BHILAI PH RAIPUR BILASPUR : . 0788-2261687,  : 0771-4080090,  : 07752-412948

 
General Instructions  :-  
   1.  All questions are compulsory. There are 37 questions in all. 

 2. This question paper consist of four section. Section A, Section B, Section C and Section D. 

3.  Section-A consist twenty questions of one mark each, Section B contains seven questions of two marks each,  Section C contains seven  

     questions of three marks each, and Section D contains three questions of five marks each 

4   There is no overall choice. However internal choices have been provided  in two questions of one mark each two questions of two marks ,  

     one question of three marks and three questions of five marks weightage. You have to attempt only one of the choices in such questions.  

 5.  Section –C consist of 7 short answer(II) questions. 

                6.  Section-D consist of 3 long answer questions. 

 7. You may use the following values of physical constants wherever necessary.  

          c = 3 × 108 ms-1, h = 6.6 × 10-34 Js, e = 1.6 × 10-19C,  me = 9.1 × 10-31 Kg , 0  = 4  10-7 T mA-1 

            SECTION  - A  
 

Q.1 Distinguish between polar and non-polar dielectric.         

 Q.2 Which has larger susceptibility : Iron or copper ?  

       OR 
 Two identical charged particles moving with the same speed enter a region of uniform magnetic field. If one of them 

enters normal to the field direction and the other enters in a direction at 30° with the field, what would be the ratio of 
their angular frequencies ?           

 Q.3 What does microwave oven heats up a food item containing water molecules most efficiently ?  
Q.4 State Rayleigh’s law of scattering .        

       OR 

 Draw a graph showing the variation of intensity of polarised light transmitted by an analyser.  
Q.5 The total energy of an electron in the first excited state of the hydrogen atom is about is about – 3.3 eV 
 (i) What is the kinetic energy of electron in this state ? 
 (ii) What is potential energy of electron in this state ?   
 

 Match the following :- 
Q.6 Match the field lines given in Column I with the charge configuration due to which field lines exist in Column II.  

  Column I  Column II 

 

A.      1. A pair of equal and opposite charges  

   

 B.     2. A single positive charge  

   

 C.   3. A single negative charge  
 

 

 

 

 

 

 

 

 

 



 

 

Q.7 Electric field due to  

Column I Column II 

A. Infinite plane sheet of charge  1. 0 

B. Non-conducting charged solid sphere 
at it s surface 

2. 

02




 

C. Conducting charged solid sphere at 
its centre 

3. 

03

Rp


 

 

Q.8 Match the following Column I and Column II and choose the correct option from the codes given below.  

  
 

Q.9 Consider the figure .  
 

   
 

 

Match the following Column I with Column II and choose the correct option from the codes given below.  

 Column I Column II 

A. The first two bands from the end   1. Tolerance or possible variation in per cent about the 

indicated values 

B. The third band  2. The decimal multiplier  

C. The last band  3. First two significant figures of the resistance (in 
ohm)  

 

Q.10 Match the following columns.  

  

Column I Column II 

A. Lorentz force   1. 

0

.
q

E dA


  

B. Gauss’ law  2. 
0
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C. Biot-Savart’s law  3. ( )F q E v B    

 

 



 
Q.11 If superconductors are cooled to very low temperature, then the exhibit perfect  
 (A) conductivity  (b) diamagnetism  (c) Both (a) and (b)  (d) Neither (a) nor (b)  

 
Q.12 The north pole of a magnet is falling on a metallic  ring as shown in the figure. The direction of induced current, if  

looked from upside in the ring will be  

     
 

(a) Clockwise or anti-clockwise depending on metal of the ring  
(b) No induced current  (c) anti-clockwise  (d) clockwise   

 
Q.13 A rectangular loop and a circular loop are moving out of a uniform magnetic field region in the given figure to a field 

free region with a constant velocity v. In which loop do you expect the induced emf to be constant during the passage 
out of the field region ? 

 

    
 
 (a) Rectangular loop  (b) Circular loop (c) Both (a) and (b)  (d) Neither (a) nor (b)   
 
Q.14 Out of the following options which one can be used to produce a propagating electromagnetic wave?  
 (a) A stationary charge   (b) A charge less particle   

(c) An accelerating charge   (d) A charge moving at constant velocity  
 
Q.15 The image formed by an objective of a compound microscope is  
 (a) virtual and diminished   (b) real and diminished  
 (c) real and enlarged    (d) virtual and enlarged  
  

Q.16 An unpolarised beam of light of intensity 0I  falls on a polariod. The intensity of the emergent beam is --------------- 

  
Q.17 Particle like behavior of light arises from the fact that each quanta of light has definite ------- and a fixed value of         

-------- ----------just like a particle. Here, A and B refer to  
  

Q.18 Ionisation potential of hydrogen atom is ------------eV. If a hydrogen atom in ground state is excited by  
 Monochromatic radiation of photon energy 12.1 eV.  
 
Q.19 Heavy stable nuclei have more --------------- than protons. 

 
Q.20 In active state of a transistor, the emitter base junction acts as a ------- resistance and base-collector junction acts 

like a ----- resistance.  

     SECTION  - B 
 

Q.21 Two large , thin metal plates are parallel an close to each other. On their inner faces, the plates have surface carge 

densities of opposite signs and of magnitude 
22 217.0 10 /C m .  

 What is electric field strength E  

 (a) in the outer region of the first plate  

 (b) in the outer region of the second plate and  

 (c) between the plates.      

OR  

 A regular hexagon of side 0.10 m has a charge 5 C  at each of its vertices. Calculate the potential at the centre of the 

hexagon.  
 

Q.22 A rectangular loop PQMN with movable arm PQ of length 10 cm and resistance 2  is placed in a uniform magnetic 
field of 0.1 T acting perpendicular to the plane of the loop as shown in the figure. The resistances of the arms. MN,NP 
and MQ are negligible. Calculate the (i) emf induced in the arm PQ and (ii) current induced in the loop when arm PQ 
is moved with velocity 20 m/s.  

 
 
 
 
 



 
 

    
              

OR 

 A rectangular conductor LMNO is placed in a uniform magnetic field of 0.5 T. The field is directed perpendicular to the 

plane of the conductor. When the arm MN of length of 20 cm is moved towards left with a velocity of 10 ms-1, 

calculate the emf induced in the arm. Given the resistance of the arm to be 5  (assuming that other arms are of 

negligible resistance ) find the value of the current in the arm.  

    
 

Q.23 Two monochromatic radiations, blue and violet, of the same intensity are incident on a photosensitive surface and 

cause photoelectric emission. Would (i) the number of electrons emitted per second and (ii) the maximum kinetic 

energy of the electrons, be equal in the two cases? Justify your answer.  

Q.24 Draw a ray diagram showing the formation of the image by a concave mirror of an object placed beyond its centre of 

curvature. If the lower half of the mirror’s reflecting surface is covered, what effect will it have on the image? 

Q.25 (a) How are electromagnetic waves produced? 

 (b) How do you convince yourself that electromagnetic waves carry energy and momentum?  

Q.26 If the angle between the pass axis of polarizer and the analyser is 45° . write the ratio of the intensities of original light 

and the transmitted light after passing through the analyser. 

Q.27 In the meter bridge experiment shown in the figure, the balance length AC corresponding to null deflection of the 

galvanometer is x. What would be the balance length if the radius of the wire AB is halved? 

     

 

SECTION – C 

Q.28 Define self-inductance of a coil. Write its SI unit.  
 Derive the expression for self-inductance of a long solenoid of cross-sectional area ‘A’ length ‘ l ‘ having ‘n’ turns per 

unit length.              
               

Q.29 An electric dipole is held in a uniform electric field.  
 (i) Using suitable diagram, show that it does not undergo any translator motion, and  
 (ii) Derive an expression for the torque acting on it and specify its direction.       

           

Q.30 A source of light of frequency 0   is placed at 2 m from the cathode of a photocell. The stopping potential is found 

to be 0V . If the distance of the light source is halved, state with reason what changes occur in  

 (i) stopping potential  
 (ii) photoelectric current, and  
 (iii) maximum velocity of photoelectrons emitted.          

             
 

Q.31 (a) Three resistors 2 , 4  and 5  are combined in parallel. What is the total resistance of the combination? 

 (b) If the combination is connected to a battery of emf 20 V and negligible internal resistance. Determine the current 

through each resistor, and the total current drawn from the battery.   

               

    



 

OR 

 The given figure shows a network of resistances. Name the circuit so formed. What is the current flowing in the arm 

BD of this circuit? State the two laws used to find the current in different branches of this circuit.  

 
 

Q.32 A 600 pF capacitor is charged by a 200 V supply. It is then disconnected from the supply and is connected to another 

uncharged 600 pF capacitor. How much electrostatic energy is lost in the process?    

Q.33 The half life of radioactive radon is 3.8 days. Find the time at the end of which (1/20)th of radon sample will remain 

undecayed (given log 20 1.30103)10   .  

Q.34 An object of size 3.0 cm is placed 14 cm in front of a concave lens of focal length 21 cm. Describe the image produced 

by the lens. What happens if the object is moved further away from the lens ?      

SECTION – D 

 

Q.35 In the circuit shown in figure, E, F, G, H are cells of emf 2, 1, 3 and 1 volt respectively, and their internal resistances 

are 2, 1 , 3 and 1 ohm respectively. Calculate  

  

    
 (i) the potential difference between B and D, and  

 (ii) the potential difference across the terminals of each cells G and H.   

OR 

 

 (i) Using Gauss theorem show mathematically that for any point outside the shell,the field due to a uniformly charged  

                spherical shell is same as the entire charge is concentrated at the centre. 

  (ii) Why do you expect the electric field inside the shell to be zero according to this theorem? 

Q.36 (a) Describe briefly how a diffraction pattern is obtained on a screen due to a single narrow lit illuminated by a 

monochromatic source of light. Hence obtain the conditions for the angular width of secondary maxima and 

secondary minima.  

 (b) Two wavelengths of sodium light of 590 nm and are used in turn to study the diffraction taking place at a single 

slit of aperture 
62 10 m . The distance between the slit and the screen is 1.5 m. Calculate the separation between 

the positions of first maxima of the diffraction pattern obtained in the two cases. 

       OR 

 (a) Draw a ray diagram to show the working of a compound microscope. Deduce an expression for the total 

magnification when the final image is formed at the near point.  

 (b) In a compound microscope, an object is placed at a distance of 1.5 cm from the objective of focal length 1.25 cm . 

If the eye piece has a focal length of 5 cm and the final image is formed at the near point, estimate the magnifying 

power of the microscope.  

Q.37 Explain the term inductive reactance. Show graphically the variation of inductive reactance with frequency of the 

applied alternating voltage.  

 An ac voltage sin0V V t is applied across a pure inductor i=of inductance L. Find an expression for the current I , 

flowing in the circuit and show mathematically that the current flowing through it lags behind the applied voltage by 

 a phase angle of 
2


. Also draw (i) phasor diagram (ii) graphs of V and I versus t  for the circuit.     

      OR 

Draw the magnetic field lines due to a current passing through a long solenoid. Use Ampere’s circuital law, to obtain 

the expression for the magnetic field due to the current I in a long solenoid having n number of turns per unit length. 

    

 

 


