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AL ALIA INTERNATIONAL INDIAN SCHOOL, MALAZ- RIYADH 

ONLINE EXAMINATION (2019-2020) 

NAME       :_________________________________________________               TOTAL MARKS :70 

CLASS       : XII            SECTION : __________     DURATION         :3Hour 

SUBJECT  : PHYSICS       DATE   :___________  

 

General Instructions: 

(i) All questions are compulsory. 

(ii) There are four sections and 37 questions in total. Questions 1 to 20(section –A) are very short answer type 

questions and carry one marks each. 

(iii) Questions 21 to 27(section –B)carry two marks each, questions 28 to 34(section- C) carry three marks 

each, andquestions 35 to 37(section –D) carry five marks each. 

(iv) There is no overall choice. However, there will be at least 33% internal choice. 

(v) Use of calculators is not permitted. However, you may use log tables if necessary. 

(vi) You may use the following physical constants wherever necessary: 

e = 1.6 ×10–19C 

c= 3×108m/s  

h = 6.63×10–34Js  

µo = 4π×10–7T mA–1 

�

����
= 9 ×109Nm2C-2 

εo= 8.9×10-12109N-1m-2C2 

me= 9.1×10–31kg 

Mass of neutron = 1.675×10-27kg 

Mass of proton =1.673×10-27kg 

Boltzmann constant = 1.38×10-23JK-1 

Avogadro’s Number =  6.023×1023 per gram mole 

 

SECTION –A 

1. An electric dipole of dipole moment 20×10-6
 Cm is enclosed by a closed surface. What is the net flux 

coming out of the surface?                1 

2. A hollow metal sphere of radius 5cm is charged such that a potential on its surface is 10V. What is the 

potential at the centre of the sphere?                     1 

3. Figure shows three point charges +2q, -q and +3q. The charges +2q and –q are enclosed with in a 

surface S. What is the electric flux due to this configuration through the surface S.? 

1 
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4. Draw the electric field lines due to a dipole. 1 

5.  I – V graph for a metallic wire at two different temperatures, T1 and T2 is as shown in the figure. 
Which of the two temperatures is lower and why?               1 

                       1 1 

 

 

 

 

6. The plot of the variation of potential difference across a combination of three identical cells in series, 

verses current is shown below. What is the emf and internal resistance of each cell 1 

 

 

 

 

 

 

7. A steady current flows in a metallic conductor of non –uniform cross section. Which of these 

quantities is constant along the conductor: Current, current density Drift speed, Electric field?       1 

8. A potential difference V is applied to a conductor of length L. How is the drift velocity affected when 

V is doubled and L is halved? 1 

9. Give an example of a material each for which temperature coefficient of resistivity is (i) positive and 

(ii) negative. 1 

10. Define resistivity of a conductor. Write its SI unit.             1 

11. StateBiot-Savart’s law.  1 

12.  An electron in an atom revolves round the nucleus in an orbit of radius r with frequency v. Write the 

expression for the magnetic moment of the electron.            1 

13. The susceptibility of a magnetic material is -4.2×10-6. Name the type of magnetic material it 

represents. 1 

14.  A magnetic needle, free to rotate in a vertical plane, orients itself vertically at a certain place on the 
earth. What are the values of (i) horizontal component of earth’s magnetic field, and (ii) angle of dip 
at this place?         1 

15. A beam of α particle projected along +x-axis, experiences a fore due to a 
magnetic field along the +y axis. What is the direction of the magnetic field? 

                                                                                                                               1 

 

16. Write an expression, in vector form, for the Lorentz magnetic force ‘F’due to a charge moving with 

velocity ‘v’ in a magnetic field ‘B’. What is the direction of the magnetic force? 1 

17. A narrow beam of proton and deuterons, each having the same momentum, enters a region of 

uniform magnetic field directed perpendicular to their direction of momentum. What would be the 

ratio of the radii of the circular paths described by them? 1 

18. Define Mutual inductance. Give its SI units.               1 

19. A light metal disc in the top of an electromagnet is thrown up as the current is switched on .Why? 

Give reason.                                                                                1 
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20. The electric current flowing in the wire in the direction from B to A is decreasing.  

Find out the direction of the induced current in the metallic loop kept above the wire as shown.         1 

 1 

 

SECTION –B 

 

21. What are eddy currents? Write any two applications of eddy currents.                                              2 

22. Plot a graph showing the temperature dependence of resistivity for a typical semiconductor. How is 

this behavior explained?                 2 

 

23. A An α –particle and a proton moving with the same speed enter the 

same magnetic field region at right angles to the direction of the field. 

Show the trajectories followed by the two particles in the region of the 

magnetic field. Find the ratio of the radii of circular paths which the two 

particles may describe. 

 2

  

24. Write two factors by which voltage sensitivity of galvanometer can be increased.  2 

25. Show that magnetic energy required to  build up the current I in a coil of self inductance L, is given by  
�

�
LI2. 2 

26. (i) Write two characteristics of a material used for making permanent magnets 

(ii)  Why is the core of an electromagnet made of ferromagnetic materials? 2 

27. Depict the field line pattern due to a current carrying solenoid of finite length. (i) In what way do 

these lines differ from those due to an electric dipole? (ii) Why can’t two magnetic field lines intersect 

each other? 

           

OR 

How will a dia-, para and ferromagnetic materials behave when kept in non-uniform external magnetic 

field? Explain with example of each of these materials.    2 

 

SECTION -C 

28. Two In the potentiometer circuit shown, the null point is at X. State with reason, where the balance 
point will be shifted when 
a. resistance R is increased, keeping all other parameters 

unchanged; 
b. Resistance S is increased, keeping R constant. 

 

OR 
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Two students X and Y perform an experiment on potentiometer separately using the circuit diagram 

shown below. 

 
Keeping other things unchanged (a) X increases the value of resistance R (b) Y decreases the value of 

resistance X in the set up. How will these changes affects the position of null point in each case and 

why? 

 3 

29. State Gauss’s law in electrostatics. 

Use this law to drive the expression for the electric field due to an infinitely long straight wire of 

linear charge density λ Cm-1.                3 

30. Deduce the expression for the electrostatic energy stored in a capacitor of capacitance ‘C’ and having 

charge ‘Q’  3 

31. Define the terms (i) drift velocity, (ii) relaxation time. A conductor of length L is connected to a dc 

source of emf ε. If this conductor is replaced by another conductor of same material and same area of 

cross section but of length 3L, how will the drift velocity change?            3 

32. The equivalent capacitance of the combination between A and B in the given figure is 4µF. 

                         
(i) Calculate the capacitance of the capacitor C. 

(ii) Calculate the charge on each capacitor if a 12 V battery is connected across terminals A and B. 

(iii) What will be the potential drop across each capacitor? 

          

OR 

In the arrangement of capacitors shown here, the energy stored in the 6µF capacitor is E. Find the 
following: 

a. Energy stored in the 12µF capacitor. 
b.   Energy stored in the 3µF capacitor.  
c.  Total energy drawn from the battery. 3 
 

 3 

33.  State Kirchhoff's rules of current distribution in an 

electrical network. 

Find the magnitude and direction of current in 1Ω resistor in the given 

circuit.                                                                                                3 
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34. (i) How does angle of dip changes as one goes from magnetic pole to magnetic equator of the earth? 

(ii) A uniform magnetic field gets modified as shown below when two 
specimens X and Y are placed in it. Identify whether specimen X and Y are 
diamagnetic, paramagnetic or ferromagnetic. 
 
(iii) How is the magnetic permeability of specimen X different from that of 
specimen Y?         3 

  

SECTION –D 

 

35. (a) State the working principle of a potentiometer. Draw a circuit diagram to compare the emf of two 

primary cells. Derive the formula used. 

(b) Which material is used for potentiometer and why? 

(c ) How can the sensitivity of a potentiometer be increased?  

OR 

(a) State, with the help of circuit diagram, the working principle of a meter bridge. Obtain the 

expression used for determining the unknown resistance. 

(b) What happens if the galvanometer and the cell are interchanged at the balance point of the 

bridge? 

(c ) Why it is considered important to obtain the balance point near the midpoint of the wire?           5 

36.  (a) Define electric dipole moment. Is it a scalar or a vector?  

Derive the expression for the electric field of a dipole at a point on the equatorial plane of the dipole? 

(b) Draw the equipotential surface due to an electric dipole. Locate the points where the   potential 

due to the dipole is zero? 

OR 

(a)Using Gauss’ law deduces the expression for the electric field due to a uniformly chargedspherical 

conducting shell of radius R at a point (i) outside and (ii) inside the shell. 

(b)Plot a graph showing variation of electric field as a function of r > R and r< R (r being the 

distance from the centre of the shell)   5 

 

37. (a) Draw a labeled diagram of a moving coil galvanometer. Describe briefly its principle and 

working. 

(b) Answer the following 

(i) Why it is necessary to introduce a cylindrical soft iron core inside the coil of a galvanometer? 

(ii) Increasing the current sensitivity of a galvanometer may not necessarily increase its voltage 

sensitivity. Explain giving reason. 

OR 

(a)State Ampere’s circuital law. Use this law to obtain the expression for the magnetic field inside an 
air cored toroid of average radius ‘r’, having ‘n’ turns per unit length and carrying a steady current I. 

             (b) An observer to the left of a solenoid of N turns each of cross section area ‘A’ observes that a steady 
current I in it flows in the clockwise direction. Depict the magnetic field lines due to the solenoid 
specifying its polarity and show that it acts as a bar magnet of magnetic moment  
 m = NIA.  

  

           *********************************************************************************  


