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PHYSICS MODEL QUESTION PAPER ς II 

CLASS: XII  MARKS: 150 

SUB: PHYSICS       TIME: 3 Hrs. 

PART ς A                                                                         (30 x 1 = 30) 

i).All questions are compulsory. ii). 

Each question carries 1 mark. 

iii).Choose the most suitable answer from the given four alternatives. 

1. ¢ƘŜ ŎŀǇŀŎƛǘŀƴŎŜ ƻŦ ŀ ǇŀǊŀƭƭŜƭ ǇƭŀǘŜ ŎŀǇŀŎƛǘƻǊ ƛƴŎǊŜŀǎŜǎ ŦǊƻƳ р ˃C ǘƻ сл ˃C ǿƘŜƴ ŀ ŘƛŜƭŜŎǘǊƛŎ is filled between 

the plates. The dielectric constant of the dielectric is 

a) 65 b) 55   c) 12    d) 10 

  Answer: c) 12 

2. ¢ƘŜ ǿƻǊƪ ŘƻƴŜ ƛƴ ƳƻǾƛƴƎ рлл ˃Ŏ charge between two points on equi potential surface is 

a) Zero b) finite positive c) finite negative d) infinite 

Answer: a) zero 

3. At sharp point the charge density is 

a) Zero b) maximum   c) minimum    d) negative 

 Answer: b) maximum 

4. To generate the electromagnetic oscillations we use 

a) Resistors b) capacitors c) glass   d) mica 

 Answer: b) capacitors 

5. The relation between current and drift velocity is 

a) I=nAVde b) I = nAVd  c) I =neA   d) I = nAVdE 

 Answer: a) I=nAVde 

6. Phosphor ςbronze wire is used for suspension in a moving coil galvanometer, because it has 

a) High conductivity  b) high resistivity 

c) Large couple per unit twist d) small couple per unit twist 

 Answer: d) small couple per unit twist 

7. If a charged particle, moving in a magnetic field, increases its velocity, then its radius of the magnetic field 

circle will 

a)remains constant b) decrease c) increase               d) either increase or decrease 

  Answer: c) increase 

8. The reactance offered by 300mH inductor to an AC supply of frequency 50 Hz is a) 

млпс ʍ    b) 94.2 ʍ      c) фпнл ʍ       d) 104.6 ʍΦ 

 Answer: b) 94.2 Ҡ 
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9. Which of the following cannot stepped up in a transformer? 

a) Input current b) input voltage c) Input power d) all of these 

 Answer: c) input power 

10. In an AC circuit 

a) The average value of current is zero   b) the average value of square of current is zero 

c) The average power dissipation is zero  Řύ ǘƘŜ ǊƳǎ ŎǳǊǊŜƴǘ ƛǎ Ҟн ǘƛƳŜǎ ƻŦ ǇŜŀƪ current 

   Answer: a) average value of current is zero. 

11. If two coils have a common axis, the coefficient of mutual induction 

a) small   b) zero  c) large      d) infinite 

  Answer: c) large 

12. If the wavelength of the light is reduced to one fourth, then the amount of scattering is 

a)  Increased by 16 times   b) decreased by 16 times 

c) Increased by 256 times   d) decreased by 256 times 

  Answer: c) increased by 256 times. 

11. Atomic spectrum should be 

a) Pure line spectrum   b) emission band spectrum 

c) Absorption line spectrum d) absorption band spectrum 

    Answer: a) pure line spectrum. 

14. 5ƛƳŜƴǎƛƻƴǎ ƻŦ мκ˃ ʶ 

a) L2/T2     b) T2/L2  c) T/L         d) L/T 

   Answer: d) L/T 

15. A ray of light strikes a piece of glass at an angle of incidence of 60° and the reflected beam is completely 

plane polarized. The refractive index of glass is 

a) мκҞо b) Ҟо                                        Ŏύ нҞо    d) 3/2 

    Answer: b) Ҟо 

16. The ratio of the radii of the first three Bohr orbit is 

a) 1: 1/2 : 1/3 b) 1:2:3                                   c) 1:4: 9  d) 1: 8: 27 

   Answer: c) 1:4:9 

17. In an X ς ray tube, the intensity of the emitted X ς ray beam is increased by 

a) increasing the filament current b) decreasing the filament current 

c) Increasing the target potential d) decreasing the target potential 

    Answer: a) increasing the filament current 

18. A strong argument for the particle nature of cathode rays is 

a) Produce fluorescence b) travel through vacuum 

c) get deflected by electric and magnetic fields    d) cast shadow 

    Answer: d) cast shadow 

19. Lƴ aƛƭƭƛƪŀƴΩǎ ŜȄǇŜǊƛƳŜƴǘ ŀŦǘŜǊ ŀǘǘŀƛƴƛƴƎ ǘŜǊƳƛƴŀƭ velocity, net down ward force acting on the oil drop is 

a) Magnetic force b) repulsive force c) viscous force d) coulomb force 

   Answer: c)viscous force 

20. Two photons, each of energy 2.5 eV are simultaneously incident on the metal surface. if the work function 



of the metal is 4.5 eV then from the surface of the metal 

a) One electron will emitted b) two electrons will emitted 

c) More than two electrons will be emitted               d) not a single electron will be emitted 

 Answer: d) not a single electron will be emitted 

21. The wavelength of the matter wave is independent of 

a) Mass b) velocity c) momentum d) charge 

   Answer: d) charge 

22. Anemia can be diagnosed by 

a) 15 P 31      b) 15 P 32            c)  26 Fe 59               d) 11 Na 24 

    Answer: c) 26Fe59 

23. The half period of a certain radioactive element with disintegration constant 0.06931 per day 

a) 10 days b) 14 days c) 140 days    d) 1.4 days 

   Answer: a) 10 days 

24. An element ZX
A ǎǳŎŎŜǎǎƛǾŜƭȅ ǳƴŘŜǊƎƻŜǎ ǘƘǊŜŜ ʰ ŘŜŎŀȅǎ ŀƴŘ ŦƻǳǊ ʲ  ς decays and gets converted  to an 

element Y. the mass number and atomic number of the element Y are respectively. 

a) Aς12, Z ς 2 b) Aς12, Z + 2 c) Aς12, Z +4  d) Aς8, Z + 2 

    Answer: a) A-12,Z-2 

25. The number of neutrons in 17Cl35 atom is 

a) 17 b) 16      c) 18       d) zero 

   Answer: c) 18 

26. The colour of light emitted by a LED depends on 

a) Its reverse bias b) the amount of forward current 

c) its forward bias d) type of semiconductor material 

    Answer: d) type of semiconductor material 

27. The following arrangement perform the logic function of  gate 

 

a) AND b) OR      c) NAND    d) Ex-OR 

   Answer: a) AND 

28. Of the following, the donor atoms are 

a) Silicon and germanium b) aluminum and gallium 

c) Bismuth and antimony d) boron and indium 

   Answer: c) Bismuth and antimony 

29. The resting frequency of a FM transmission is 95 MHz and the carrier swing is 100 kHz. Then the frequency 

deviation is 

a) 94.9 MHz                   b) 95.1 MHz                             c) 50 MHz                         d) 200 MHz 

Answer: c) 50 MHz               

30. Printed document to be transmitted by fax are converted into electrical signals by the process of 

a) Reflection                   b) scanning                            c) modulation                   d) light variation 

 Answer: b) scanning                           
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Part-II (15X3=45) 
Note: Answer any 15 questions. 

31. What is a capacitor? Define its capacitance. 

    The capacitor is a charge storage device.                                           
                  The capacitance of a conductor is defined as the ratio of the charge given to the conductor to the potential developed       
                  in the conductor.                                                 (Or) 

C = q/V            

                

32. An electric dipole of charges 2 × 10
ҍ6

 /Σ ҍн Ҏ мл
ҍ6

 C are separated by a distance 1 cm. Calculate the electric field due 

to dipole at a point on its. (i) Axial l ine 1 m from its centre (i i) equatorial l ine 1 m from its centre. 

                  9 Ґ нǇκпˉʶ Ǌ3 
               = 9x1092x2x10-8/13                     

    = 360 NC-1 

         9 Ґ Ǉκпˉʶ Ǌ3 
              =  9 x 109x 2 x10-8/  
             =  180 NC-1 

 

33. The colours of a carbon resistor is orange, orange, orange. What is the value of resistor? 

The first  orange ring corresponds to 3. 
The next orange ring corresponds to  3.                    

The third orange ring corresponds to 3. 
    There is no coloured ring at the end. So the tolerance is 20%                                 

     Total resistance is 33x10
3
Ҡ 20 

34.Define resistivity of a material. 
      The electrical resistivity of a material is defined as the resistance offered to current flow by a conductor of unit length    
      having unit area of cross section. 

   It is a constant for a particular material                                    
   The unit of ́  is ohmҍm (ʍ m).                                                     

 

(Or) 
 
        ˊ Ґw!κ[                    

35. Distinguish between electric power and electric energy 

  
                   Electric Power 
 

                   Electric Energy 
 

The rate of doing electric work the capacity to do work. 

 

Power=VI Electric energy=Power X time 
 
 

Watt Joule (or) 1 kWh=36 × 105 J 
 

 

36. A long straight wire carrying current produces a magnetic induction of 4 × 10
-6

T at a point, 15 cm from the wire. 

Calculate the current through the wire. 
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                       I=   3A                                                       

37. State CƭŜƳƛƴƎΩǎ ǊƛƎƘǘ ƘŀƴŘ ǊǳƭŜΦ 

                                 

38. State the methods of producing induced emf. 

                                            

39. Why the sky appears blue in colour? 

The blue appearance of sky is due to scattering of sunlight by the ŀǘƳƻǎǇƘŜǊŜΦ !ŎŎƻǊŘƛƴƎ ǘƻ wŀȅƭŜƛƎƘΩǎ ǎŎŀǘǘŜǊƛƴƎ ƭŀǿΣ 
blue light is scattered to a greater extent than red light. This scattered radiation causes the sky to appear blue.                                  

40. What is meant by optical rotation? On what factors does it depend? 

          The rotation of the plane of polarization of plane-polarized light by an optically active substance                        
           The amount of optical rotation depends on : 

     (i) thickness of crystal 
     (i i) density of the crystal or concentration in the case of solutions 
     (i i i) wavelength of l ight used 

          (iv) the temperature of the solutions. 

41. {ǘŀǘŜΥ aƻǎŜƭŜȅΩǎ law. 
The frequency of the spectral l ine in the characteristic X-ray spectrum is directly proportional to the square of the 

atomic number (Z) of the element considered.                                           
       (Or) 

 ˄  ʰ ½
2                                    

 

42. Write the differences between spontaneous emission and stimulated emission. 

         Spontaneous emission: 

The excited atoms return to the lower (or) ground energy state immediately without the help of any  external   
     agency. During this transition a photon of energy E2-E1 = h˄  is emitted. This is called spontaneous emission.                                       
     Stimulated emission: 

If  the excited state is a metastable state, the atoms stay for some time in these levels. The atoms in such     

                     metastable state can be brought to the lower energy levels with the help of photons of energy 
                     h˄ = E2 ς E1. During this process, a photon of energy E2 ς E1 = h˄  is emitted. This is known as stimulated emission (or)    
                     induced emission.                                                   

43. Mention the applications of electron microscope. 

(i) It is used in the industry, to study the structure of textile fibres, surface of metals, composition of paints etc. 

(i i) In medicine and biology, it is used to study virus, and bacteria. 
(i i i) In Physics, it has been used in the investigation of atomic structure and structure of crystals in detail. 
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44. Define curie. 

Curie is defined as the quantity of a radioactive substance which gives 3.7 × 10
10

 disintegrations per second or 3.7 × 
10

10
 Becquerel. This is equal to the activity of one gram of radium.                                     

45. ¢ƘŜ ŘƛǎƛƴǘŜƎǊŀǘƛƻƴ Ŏƻƴǎǘŀƴǘ ˂ ƻŦ ŀ ǊŀŘƛƻŀŎǘƛǾŜ ŜƭŜƳŜƴǘ ƛǎ лΦллном ǇŜǊ ŘŀȅΦ /ŀƭŎǳƭŀǘŜ ƛǘǎ ƘŀƭŦ ƭƛŦŜ ŀƴŘ ƳŜŀƴ l ife. 

Solution: 
(i) Half-l ife T1/2= лΦсфомκ˂                                                                         
                = 0.6931/.00231   = 300 days. 
όƛƛύ aŜŀƴ ƭƛŦŜ ˍ = мκ˂ 

                          = 1/.00231             = 432.9 days.                                             

46. What is an integrated circuit? 

An integrated circuit (IC) consists of a single ς crystal chip of sil icon, containing both active (diodes and transistors) 

and passive (resistors, capacitors) elements and their interconnections                              

47. What are the advantages of negative feedback? 

        (i) Highly stabilised gain. 
    (i i) Reduction in the noise level. 
   (i i i) Increased bandwidth 

   (iv) Increased input impedance and decreased output impedance. 
         (v) Less distortion. 

48. ¢ƘŜ ōŀǎŜ ŎǳǊǊŜƴǘ ƻŦ ǘƘŜ ǘǊŀƴǎƛǎǘƻǊ ƛǎ рл ˃! ŀƴŘ ŎƻƭƭŜŎǘƻǊ ŎǳǊǊŜƴǘ ƛǎ нр Ƴ!Φ 5ŜǘŜǊƳƛƴŜ ǘƘŜ ǾŀƭǳŜǎ ƻŦ ʲ ŀƴŘ h Φ 

       Solution: 
                                ̡  = Ic /I B   
                                   =25x10

-3
/50x10

-6
    = 500                                     

              h=  ̡  /1+  ̡ 

     = 500/500+1           = 0.9982.                                 

49. Draw the circuit diagram of CE mode of a transistor. 

                                                       

50. What are the different types of wire and cable used for telecommunication system ? 

      (a) Twisted pair  

     (b) Multiconductor flat cable  
   (c) Coaxial cable 
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Part-III (7X5=35) 
Note: (i) Answer the question 57 compulsorily. 

(ii) Of the remaining 11 questions, answer any six questions. 

(iii) Draw the diagrams wherever necessary. 

51. Prove that the energy stored in a parallel plate capacitor is q2/2C. 

                    

                                      
 

                                   

     
                                  

52. Explain the determination of the internal resistance of a cell using voltmeter. 

 

                                                                
  
 
With key K open, the emf of cell E is found by connecting a high resistance voltmeter across it. Since the 
high resistance voltmeter draws only a very feeble current for deflection, the circuit may be considered as 
an open circuit. Hence the voltmeter reading gives the emf of the cell. A small value of resistance R is 
included in the external circuit and key K is closed. The potential difference across R is equal to the 
potential difference across cell (V).                                            
                                                                                                                      
The potential drop across R, V = IR ...(1)                                                              
Due to internal resistance r of the cell, the voltmeter reads a value V, less than the emf of cell. 
Then V = E ς Ir or Ir = EҍV ...(2)                                                      
Dividing equation (2) by equation (1) 

                                          



COUNSELLING CODE 

1222 P.B. College of Engineering 

 

 

53. Explain the reactions at the electrodes of Leclanche cell. 

 

                                                                           
A Leclanche cell consists of a carbon electrode packed in a porous pot containing manganese dioxide and charcoal 
powder 
The porous pot is immersed in a saturated solution of ammonium chloride (electrolyte) contained in an outer glass 

vessel. A zinc rod is immersed in electrolytic solution. 
At the zinc rod, due to oxidation reaction Zn atom is converted into Zn++ ions and 2 electrons. Zn++ ions reacting with 
ammonium chloride produces zinc chloride and ammonia gas.                                            

                                         
The ammonia gas escapes. The hydrogen ions diffuse through the pores of the porous pot and react with manganese 
dioxide. In this process the positive charge of hydrogen ion is transferred to carbon rod. When zinc rod and carbon 
rod are connected externally, the two electrons from the zinc rod move towards carbon and neutralizes the positive 

charge. Thus current flows from carbon to zinc. Leclanche cell is useful for supplying intermittent current. The emf of 
the cell is about 1.5 V, and it can supply a current of 0.25 A.                                                    

 

54. Write the properties of Magnetic Lorentz force 

Let us consider a uniform magnetic field of induction B acting along the Z-axis. A particle of charge + q moves with a 
velocity v in YZ plane making an angle ʻ with the direction of the field. Under the influence of the field, the particle 

experiences a force F. 

                                                                                                      
 
 
(i) the force F on the charge is zero, if the charge is at rest. (i.e) the moving charges alone are  
    affected by the magnetic field. 

(i i) the force is zero, if the direction of motion of the charge is either parallel or anti-parallel to 
      the field and the force is maximum, when the charge moves perpendicular to the field. 

                     (i i i) the force is proportional to the magnitude of the charge (q)                                                                                                 

(iv) the force is proportional to the magnetic induction (B) 
(v) the force is proportional to the speed of the charge (v) 
(vi) the direction of the force is oppositely directed for charges of opposite sign. 
All these results are combined in a single expression as 

 

 
Since the force always acts perpendicular to the direction of motion of the charge, the force  
does not do any work.                                
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In the presence of an electric field E and magnetic field B, the total force on a moving charged  
particle is 

 

 

55. Explain how an emf can be induced by changing the area enclosed by the coil 

    PQRS is a conductor bent in the shape conductor.L1M1 is a sliding conductor of length l resting  
   ƻƴ ǘƘŜ ŀǊƳǎ tv ŀƴŘ w{Φ ! ǳƴƛŦƻǊƳ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ Ψ.Ω ŀŎǘǎ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ǘƘŜ ǇƭŀƴŜ ƻŦ ǘƘŜ ŎƻƴŘǳŎǘƻǊΦ  
   The closed area of the conductor is L1QRM1. When L1M1 is moved through a distance dx in time dt, 
   the new area is L2QRM2.                                     

   Due to the change in area L2L1M1M2, there is a change in the flux linked with the conductor.  
   Therefore, an induced emf is produced. Change in area dA = Area L2L1M1M2 

 

                                                  
 

   Ḉ dA = l dx                                                                               
     Change in the magnetic flux, d˒ = B.dA = Bl dx                                                     

  

                                                                        

 

56. A 20cm long tube contains sugar solution of unknown strength. When observed through polarimeter, the plane of 

polarization is rotated through 10°. Find the strength of sugar solution in g/cc. Specific rotation of sugar is 60° / 

decimeter / unit concentration. 

        Solution: 
  S = /l.c                                                                               
   C =  /l.S 

     = 10°/2x60    =1/12                                                         
                              = 0.0833 g/cc                                                                  
   

57. Wavelength of Balmer first l ine is 6563Å. Calculate the wavelength of second line. 

(OR) 

For the Paschen series, calculate the wavelength of the first member and the series limit. Given R, Rydberg constant 

=1.094 x 10
7
m
ҍ1

. 
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                                                               (Or) 

   Solution: 
     (i) мκ˂1= R (1/3

2
-1/4

2
) 

                       мκ˂1 =7R/144 
                        ˂ 1    =144/7R 

                             = 144x10
-7

/7.679                                                                    
              Ґ мутрл Ḷ 
 

                    (ii)  Series limit: 
      мκқ˂  = R(1/9-1/қ

2
)   =R/9 

                         
                         қ˂  = 9/R 

                                 = 9/1.097x10
7
 

                  Ґунлн Ḷ 
 

58. What are the applications of photo-cells? 
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59. 5ŜǊƛǾŜ 9ƛƴǎǘŜƛƴΩǎ Ƴŀǎǎ ŜƴŜǊƎȅ equivalence. 
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60. Calculate the time required for 60% of a sample of radon to undergo decay. Given T½ of radon = 

3.8 days 
 

                                              
 

                                                                                                  
 

                               

61.Describe the action of an operational amplifier as difference Amplifier 

      The output voltage can be obtained by using superposition principle. To find the output voltage v01 due to v1 alone,    
      assume that v2 is shorted to ground.  
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62. What are the advantages of fiber optic communication system? 
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Part-IV (4X10=40) 

 
Note: (i) Answer any four questions in detail. 

(ii) Draw the diagrams wherever necessary. 
 

63. Explain the principle of capacitor. Deduce an expression for the capacitance of the parallel plate Capacitor. 

                                                  

                                                 

                                                

                                                                      
       Capacitance of Parallel Plate capacitor: 
 

 

                                                                    
 

The parallel plate capacitor consists of two parallel metal plates X and Y each of area A, separated by a distance d,       
having a surface charge density ˋ (fig. 1.23). The medium between the plates is air. A charge +q is given to the plate X.   
It induces a charge ςq on the upper surface of earthed plate Y. When the plates are very close to each other, the field is   
confined to the region between them. The electric l ines of force starting from plate X and ending at the plate Y are  

parallel to each other and perpendicular to the plates.                                                                                                                      
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64. Explain the construction and working of cyclotron 
                Cyclotron is a device used to accelerate charged particles to high energies. It was devised by Lawrence.                            

       
    Principle 

            Cyclotron works on the principle that a charged particle moving normal to a magnetic field experiences           
                    magnetic Lorentz force due to which the particle moves in a circular path.                           

   Construction 

It consists of a hollow metal cylinder divided into two sections D1 and D2 called Dees, enclosed in an evacuated      
   chamber (Fig 3.21). The Dees are kept separated and a source of ions is placed at the centre in the gap between the   
   Dees. They are placed between the pole pieces of a strong electromagnet. The magnetic field acts perpendicular to the  
   plane of the Dees. The Dees are connected to a high frequency oscil lator.                                

 
  Working 

When a positive ion of charge q and mass m is emitted from the source, it is accelerated towards the Dee   
  having a negative potential at that instant of time. Due to the normal magnetic field, the ion experiences magnetic  

  Lorentz force and moves in a circular path. By the time the ion arrives at the gap between the Dees, the polarity of the  
  Dees gets reversed. Hence the particle is once again accelerated and moves into the other Dee with a greater velocity  
  along a circle of greater radius. Thus the particle moves in a spiral path of increasing radius and when it comes near the  

  edge, it is taken out with the help of a deflector plate (D.P). The particle with high energy is now allowed to hit the   
  target T. When the particle moves along a circle of radius r with a velocity v, the magnetic Lorentz force provides the   
  necessary centripetal force.                                  
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65. Obtain an expression for the current flowing in the circuit containing capacitance only to which an alternating emf is 

applied. Find the phase relationship between the current and voltage. 
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66. On the basis of wave theory, explain total internal reflection. 
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67. State the postulates of Bohr atom model. Obtain the expression for the radius of the nth orbit of an electron Based 

ƻƴ .ƻƘǊΩǎ theory. 
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68. What are cosmic rays? Explain the latitude effect and altitude effect of cosmic rays. 
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The study of variation of cosmic ray intensity (I) with altitude (h) is known as altitude effect, which is represented  

in Fig. It is seen that the intensity increases with altitude and reaches a maximum at a height of about 20 km. Above 
this height there is a fall in intensity. The experimental results are similar at different places of the earth.                                          

                 

69. Sketch the circuit of /ƻƭǇƛǘǘΩǎ ƻǎŎƛƭƭŀǘƻǊΦ 9ȄǇƭŀƛƴ ƛǘǎ working. 
The resistanceR1, R2 and RE provide the sufficient bias for the circuitThe frequency determining network is the 

parallel resonant circuits consisting of capacitors C1, C2 and the inductor L. The junction of C1 and C2 is earthed. The 
function of the capacitor C4 is to block d.c and provide an a.c. path from the collector to the tank circuit. The voltage 
developed across C1 provides the positive feedback for sustained oscil lations.                                                   
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      Working 

When the collector supply voltage is switched on, a transient current is produced in the tank circuit and       

   damped harmonic oscil lations are produced. The oscil lations across C1 are applied to the base emitter junction and     
   appear in the amplified form in  the collector circuit. If terminal 1 is at positive potential with respect to terminal 3 at     
   any instant, then terminal 2 will be at negative potential with respect to 3, since 3 is grounded. Hence points 1 and 2   

   are 180ϲ out of phase. The amplifier produces further phase shift of 180°. Thus the total phase shift is 360°. In other   
   words, energy supplied to the tank circuit is in phase with the oscil lations and if Aʲ = 1, oscil lations are sustained in the  
   circuit.                                           

 

 

                                                 

70. Explain the principle of radar. What are the applications of radar? 

Principle: Radio Echoes                                                                                                                                                            
 

                                    
 


