
SHARJAH INDIAN SCHOOL 
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Class :  XII (Boys Wing)                                                    Time Allotted: 3hrs. 

Subject:  PHYSICS              Max. Marks   : 70 

Day & Date: Sunday, 11 /01/2015  

 

Name of student:………………………………………………                     Exam. No:………………….         

      
 General Instructions: 

1. All questions are compulsory. There are 26 questions in all.  

2. This question paper has five sections: Section A, Section B, Section C, Section D and  

      Section E. 

3. Section A contains five questions of one mark each, Section B contains five questions of  two                    

      marks each, Section C contains twelve questions of three marks each, Section D contains one value     

      based question of four marks and Section E contains three questions of 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 marks and all the three questions of five marks weightage.  You have 

to attempt only one of the choices in such questions.  

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

              c = 3 x 10
8
ms

-1
              h = 6.6 x 10

-34
Js              e = 1.6 x 10

-19
 C 

              µo= 4  x 10
-7

A
-1

 m T              Boltzmann constant k = 1.38 x 10
23

 JK
-1

          

             Avogadro’s number NA = 6.023 x 10
23

/mole             Mass of neutron mn = 1.6 x 10
-27

 kg 

 

SECTION A 

 

1. Which physical quantity has its SI unit as: (i) V- m   (ii) V/ m?   1 

 

2. Define the term ‘drift velocity’of charge carriers in a conductor and write its relationship 

with the current flowing through it.  1 

 

3. State which of the two, the capacitor or an inductor, tends to become a SHORT when the 

frequency of the applied alternating voltage becomes zero.               1 

 

4.  A plane wavefront of width X is incident on an air-water interface and the corresponding 

refracted wavefront has width Z as shown. Express the refractive index of air with respect to 

water, in terms of the dimensions shown. 

 

 

 

 

 

  1 

   

5. What is the role of ‘MTSO’ in communication?  1  

SECTION B 

 

6. In the circuit shown below, determine the total resistance of the circuit and the current in the 

arm AD. 

 

 

 

 

 

 

   2 

 

7. Two polaroids P1 and P2 are placed with their pass axes perpendicular to each other. 

Unpolarised light of intensity I0 is incident on P1. A third polaroid P3 is kept in between P1 

and P2 such that its pass axis makes an angle of 30
o
 with that of P1. Determine the intensity 

of light transmitted through P1, P2 and P3. 
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8. Calculate the number of photons emitted per second by a transmitter of 10kW power, 

emitting radiowaves of frequency 6 x 10
5
Hz.  2 

OR 

             A radioactive material is reduced to 
1

16
  of its original amount in 4 days. How much material  

             should one begin with so that  4 x 10
-3

 kg of the material is left after 6 days.   2    

 

9. Draw the graph showing the variation of binding energy per nucleon with mass numbers of 

various nuclei and write down any one conclusion based on the graph.  2 

 

10. The T.V transmission tower at a particular station has a height of 160m. What is the 

population covered by the transmission, if the average population density around the tower 

is 1200 /km
2
?   2 

SECTION C 

11. Use Gauss’ Law to obtain an expression for the electric field at a point near an infinitely 

long charged wire of linear charge density ‘λ’ Cm
-1

.  3 

 

12. Figure below shows a long straight wire of a circular cross-section (radius a) carrying steady 

current I. The current I is uniformly distributed across this cross-section. Calculate the 

magnetic field in the region (i) r < a and (ii) r > a.  

 

 

 

 

 3 

     

13. Write down the expression for the force per unit length between two long wires carrying 

currents, I1 and I2 separated by a distance ‘r’.  

     “ Force of attraction is assigned a negative sign and Force of repulsion is assigned a positive    

      sign”.  Draw graphs showing dependence of F on   

(i) I1 I2 when ‘r’ is kept constant. 

(ii) ‘r’ when the product I1 I2 is maintained at a constant positive value.     

(iii) ‘r’ when the product I1 I2 is maintained at a constant negative value.   3 

 

14. Define the term ‘mutual inductance’ between the two coils. Obtain the expression for 

mutual inductance of a pair of long coaxial solenoids each of length ‘l’ and radii r1 and r2   

(r2 >> r1). Total numbers of turns in the two solenoids are N1 and N2 respectively.   3 

OR 

      A voltage V = Vo sint is applied to a series LCR circuit. Derive the expression for the   

      average power dissipated over a cycle. Under what condition is (i) no power dissipated even        

      though the current flows through the circuit, (ii) maximum power dissipated in the circuit?  3 

 

15. Explain how one ‘observes an inconsistency’ when Ampere’s circuital law is applied to the 

process of charging a capacitor. How this ‘contradiction’ gets removed by introducing the 

concept of an ‘additional current’, known as the ‘displacement current’?    3 

 

16. Figure shows an equi-convex lens (of refractive index 1.50) in contact with a liquid layer on 

top of a plane mirror. A small needle with its tip on the principal axis is moved along the 

axis until its inverted image is found at the position of the needle. The distance of the needle 

from the lens is measured to be 45.0cm. The liquid is removed and the experiment is 

repeated. The new distance is measured to be 30.0cm. What is the refractive index of the 

liquid? 

 

 

 

 

 

 

  3 
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17. State Huygen’s Principle. Draw the wave-fronts emerging from (i) a convex lens when a 

point object is placed at its focus and (ii) a concave lens when plane fronts are incident on it.  

                                                                     3  

18. (a) The number of nuclei, of a given radioactive nucleus, at times t= 0 and t=T, are N0 and 

(N0/n) respectively. Obtain an expression for the half-life (T1/2) of this nucleus in terms of n 

and T.  

      (b) Identify the nature of the ‘radioactive radiations’, emitted in each step of the ‘decay    

      chain’ given below: 

 

 

  3 

19. (i) Distinguish between forward bias and reverse bias of a diode. What happens to the    

barrier potential in each case? 

(ii) Assuming that the two diodes D1 and D2 used in the electrical circuit shown below are 

ideal, find out the value of current flowing through the 1 Ω resistor. 

 

 

 

 

 

 

 

 

  3 

20. (i) The work function for the following metals is given: 

 

Na 2.75 eV 

K 2.30 eV 

Mo 4.17 eV 

Ni 5.15 eV 

 

      Which of these metals will not give photoelectric emission for a radiation of wavelength    

      3300 Å from a He-Cd laser placed 1 m away from the photocell? Explain. 

 

      (ii)  Radiations of frequency 1.5 fo (fo – threshold frequency) and intensity I are   

      incident on a metal surface so that electrons are emitted with kinetic energy ‘E’. What will     

      be the kinetic energy of photo electrons, if the intensity of incident radiations is doubled and    

      frequency is halved simultaneously?  3 

 

21. Write two basic modes of communication. Explain the process of amplitude modulation. 

Draw a schematic sketch showing how amplitude modulated signal is obtained by 

superposing a modulating signal over a sinusoidal carrier wave. 3 

 

22. With the help of a circuit diagram and the support of appropriate formulae, describe the use 

of npn transistor in common emitter configuration as an amplifier.    3 

 

SECTION D 

23. Reshmi’s class was shown a video on effects of magnetic field on a current carrying straight 

conductor. She noticed that the force on the straight current carrying conductor becomes 

zero when it is oriented parallel to the magnetic field and this force becomes maximum 

when it is perpendicular to the field. She shared this interesting information with her 

grandfather in the evening. The grandfather could immediately relate it to something similar 

in real life situations. He explained it to Reshmi that similar things happen in real life too. 

When we align and orient our thinking and actions in an adaptive and accommodating way, 

our lives become more peaceful and happy. However, when we adopt an unaccommodating 

and stubborn attitude, life becomes troubled and miserable. We should therefore always be 

careful in our response to different situations in life and avoid unnecessary conflicts. 

 

 

Page 3 of 4 

 

 



     Answer the following question based on above information: 

      a) Express the force acting on a straight current carrying conductor kept in a magnetic field   

          in vector form. State the rule used to find the direction of this force. 

      b) Which one value is displayed and conveyed by grandfather as well as Reshmi?  

      c) Mention one specific situation from your own life which reflects similar values shown by          

          you towards your elders.. 

                                                                        2+1+1= 4 

SECTION E 

24.  (a) Obtain the relation between object distance, image distance and focal length of a   

           concave lens. 

       (b) A ray LM of monochromatic light incident normally on one refracting surface AB of an   

            equilateral glass prism ABC emerges in air from the adjacent surface AC as shown in      

            the figure given below. Calculate the refractive index of the material of the prism. 

                                  L 

                                                     A 

                                            M 

                                                           N 

 

                           AIR            GLASS   

                                  B                               C  5 

                                                                           (OR) 

(a) Trace the path of light through a prism and hence obtain an expression for the refractive 

index of the prism in terms of the angle of  minimum deviation and the angle of the 

prism.          

(b) Find the focal length and nature of a lens which should be placed in contact with a lens 

of focal length 10 cm so that the power of the combination becomes 5 dioptre.  2 

 

25.  (i)   Show that an electric dipole placed in a uniform electric field does not experience   

                   translatory motion. Hence derive an expression for the torque on the dipole. 

 

            (ii) What is the magnitude and direction of dipole moment of an electric dipole with each    

                  point charge having magnitude 6 x 10
-5 

C separated by a distance 5cm?  5 

 

 (OR) 

(i)  Obtain an expression for the energy stored in a charged, parallel plate capacitor. Hence     

      prove that the energy density is directly proportional to the square of the value of electric   

      field inside the capacitor.   

(ii) Find the charge Q1 on the plates of capacitor C1, shown in the figure below: 

                              C1                      C2                        C3 

                              

 

                             8F                   16F                     24F 

 

 

                                                                   110V  5 

26. (a) In Young’s double slit experiment, obtain the conditions for (i) constructive interference    

            and (ii) destructive interference at a point on the screen. 

(b) A beam of light consisting of two wavelengths 800 nm and 600 nm is used to obtain     

the interference fringes in a Young’s double slit experiment on a screen placed 1.4 m 

away. If the two slits are separated by 0.28 mm, calculate the least distance from the 

central bright maximum where the bright fringes of the two wavelengths coincide.   5 

 

 (OR) 

(a) Draw a labelled ray diagram of an astronomical telescope to show the image formation 

of a distant object. Write the main considerations required in selecting the objective and 

eyepiece lenses in order to have large magnifying power and high resolution of the 

telescope.  

(b) A compound microscope has an objective of focal length 1.25 cm and eyepiece of focal 

length 5 cm. A small object is kept at 2.5 cm from the objective. If the final image 

formed is at infinity, find the distance between the objective and the eyepiece.    5               
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