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AL ALIA INTERNATIONAL INDIAN SCHOOL, MALAZ, RIYADH 

 Online Examination (2022-2023) 

Name       :___________________________________               Total Marks :70 
Class      : XII             
Section: __________         Duration     : 3Hour 
Subject: Physics          Date   :___________ 
 
  
General Instructions:  

(i) There are 40 questions in all. All questions are compulsory.  

(ii) This question paper has six sections: Section A, Section B, Section C, Section D, Section E and 

Section F.  

(iii) Section A contains thirteen multiple choice questions of one marks each, Section B 

contains two case study-based question of four marks each, Section C contains fourteen 

questions of one marks each, Section D contains four two marks questions, Section E 

contains four three marks questions and Section F contains three five marks questions. 

(iv) There is no overall choice. However, an internal choice has been provided in different 

sections. You have to attempt only one of the choices in such questions.  

(v) You may use log tables if necessary but use of calculator is not allowed. 

e = 1.6 ×10–19C 

c= 3×108m/s  

h = 6.63×10–34Js  

µo= 4π×10–7T mA–1 
1

4𝜋𝜀𝑜
= 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. Which of the following statement is true? 

(a) Electrostatic force is a conservative force. 

(b) Potential at a point is the work done per unit charge in bringing a charge from any point 

to infinity. 

(c) Electrostatic force is non-conservative 

(d) Potential is the product of charge and work. 

2.  Equipotential surfaces 

(a) are closer in regions of large electric fields compared to regions of lower electric fields. 

(b) will be more crowded near sharp edges of a conductor. 

(c) will always be equally spaced. 

(d) both (a) and (b) are correct. 
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3. Which of the following I-V graph represents ohmic conductors? 

 
4.  In a Wheatstone bridge if the battery and galvanometer are interchanged then the 

deflection in galvanometer will 

(a) change in previous direction 

(b) not change 

(c) change in opposite direction 

(d) none of these. 

OR 

 In parallel combination of n cells, we obtain 

(a) more voltage 

(b) more current 

(c) less voltage 

(d) less current 

5. Conductance is the reciprocal of 

(a) Resistance 

(b) Inductance 

(c) Reluctance 

(d) capacitance 

6. A circular loop of radius 100mm is in a magnetic induction of 3.6×10-5T at its center 

Calculate the dipole moment 

(a) 15mAm2 

(b) 45 mAm2 

(c) 60 mAm2 

(d) 180 mAm2   

7. The magnetic induction B and the force F on a pole m are related by 

(a) F = mB 

(b) F = m/B 

(c) F = mF 

(d) F = B/m 

8. Ampere’s circuital law is given by 
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9.  The nature of parallel and anti-parallel currents are 

(a) parallel currents repel and antiparallel currents attract. 

(b) parallel currents attract and antiparallel cur-rents repel. 

(c) both currents attract.   (d) both currents repel 

10. The conversion of a moving coil galvanometer into a voltmeter is done by 

(a) introducing a resistance of large value in series. 

(b) introducing a resistance of small value in parallel. 

(c) introducing a resistance of large value in parallel. 

(d) introducing a resistance of small value in series. 

11. A strong magnetic field is applied on a stationary electron. Then the electron 

(a) moves in the direction of the field. 

(b) remained stationary. 

(c) moves perpendicular to the direction of the field. 

(d) moves opposite to the direction of the field. 

12. The specific resistance of a conductor increases with : 

(a) increase in temperature (b) increase in cross-sectional area 

(c) decrease in length  (d) decrease in cross-sectional area 

13. A current carrying loop is placed in a uniform magnetic field. The torque acting on it does 

not depend upon 

(a) area of loop 

(b) value of current 

(c) magnetic field 

(d) None of these 

SECTION -B 

14. Read the following source and answer any four out of the following questions: 
Emf of a cell is the maximum potential difference between two electrodes of the cell when no 
current is drawn from the cell. Internal resistance is the resistance offered by the electrolyte of 
a cell when the electric current flows through it. The internal resistance of a cell depends upon 
the following factors; 
(i) distance between the electrodes 
(ii) nature and temperature of the electrolyte 
(iii) nature of electrodes 
(iv) area of electrodes. 

 
For a freshly prepared cell, the value of internal resistance is generally low and goes on 
increasing as the cell is put to more and more use. The potential difference between the two 
electrodes of a cell in a closed circuit is called terminal potential difference and its value is 
always less than the emf of the cell in a closed circuit. It can be written as V = E - Ir. 
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(i) The terminal potential difference of two electrodes of a cell is equal to emf of the cell when 
 

  (a) I≠0                (b) I=0         (c) both (a) and (b)                           (d) neither (a)nor (b) 
  (ii) A cell of emf E and internal resistance r gives a current of 0.5 A with an external resistance 

of 12Ω and a current of 0.25 A with an external resistance of 25Ω . What is the value of internal 
resistance of the cell? 

  (a) 5Ω       (b) 1Ω   (c) 7Ω      (d) 3Ω 
(iii) Choose the wrong statement. 

(a) Potential difference across the terminals of a cell in a closed circuit is always less than its emf. 
(b) Internal resistance of a cell decrease with the decrease in temperature of the electrolyte. 
(c) Potential difference versus current graph for a cell is a straight line with a -ve slope 
(d) Terminal potential difference of the cell when it is being charged is given as V = E + Ir. 

(iv) An external resistance R is connected to a cell of internal resistance r, the maximum current 

flows in the external resistance, when 

(a) R = r (b) R < r (c) R> r (d) R=l/r 

(v) IF external resistance connected to a cell has been increased to 5 times, the potential difference 

across the terminals of the cell increases from 10 V to 30 V. Then, the emf of the cell is 

(a) 30 V (b) 60V (c) 50 V (d) 40 V 

 

15. Read the source given below and answer any four out of the following questions: 
Moving coil galvanometer operates on Permanent Magnet Moving Coll (PMMC) mechanism 
and was designed by the scientist Darsonval. Moving coil galvanometers are of two types 
(i) Suspended coll 
(ii) Pivoted coil type or tangent galvanometer, 

Its working is based on the fact that when a current carrying coil is placed in a magnetic field, it 
experiences a torque. This torque tends to rotate the coil about its axis of suspension in such a way 
that the magnetic flux passing through the coil is maximum. 

 

(i) A moving coil galvanometer is an instrument which 
(a) is used to measure emf 
(b) is used to measure potential difference 
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(c) is used to measure resistance 
(d) is a deflection instrument which gives a deflection when a current flows through its coil 

(ii) To make the field radial in a moving coil galvanometer. 
(a) number of turns of coil is kept small 
(b) magnet is taken in the form of horse-shoe 
(c) poles are of very strong magnets 
(d) poles are cylindrically cut 

(iii) The deflection in a moving coil galvanometer is 
(a) directly proportional to torsional constant of spring 
(b) directly proportional to the number of turns in the coil 
(c) inversely proportional to the area of the coil 
(d) inversely proportional to the current in the coil 

(iv) In a moving coil galvanometer, having a coil of N-turns of area A and carrying current I is 
placed in a radial field of strength B. 
The torque acting on the coil is 
(a) NA2B2I 
(b) NABI2 
(c) N2ABI 
(d) NABI 

(v) To increase the current sensitivity of a moving coil galvanometer, we should decrease 
(a) strength of magnet 
(b) torsional constant of spring 
(c) number of turns in coil 
(d) area of coil 

 

SECTION -C 

16.  State coulomb’s law? 

17. Which Physical Quantity has its S.I. Unit is N/C? 

18. State Kirchhoff’s rules. 

19. A cell of emf ‘E’ and internal resistance ‘r’ draws a current ‘I’. Write the relation between 

terminal voltage ‘V’ in terms of E, I and r. 

20. An electron does not suffer any deflection while passing through a region of uniform 

magnetic field. What is the direction of the magnetic field?  

21. No Two Electric Lines of Force Can Intersect Each Other. Why?  
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22. A beam of electrons projected along +x-axis, experiences a force due to a magnetic field 

along the +y-axis. What is the direction of the magnetic field?  

 
23. Write two characteristics of a material used for making permanent magnets. 

24. Two conducting wires X and Y of same diameter across a battery. If the number density of 

electro in X is twice that in Y, find the ratio of drift velocity of electrons in the two wires. 

25. The susceptibility of a magnetic material is – 4.2 × 10-6. Name the type of magnetic materials 

it represents. 

26. Define electric flux. Write its SI unit. 

27. Define mobility of a charge carrier. Write the relation expressing mobility in terms of 

relaxation time. Give its SI unit                   

 

28. Two capacitors are connected as shown in the figure below 

 
If the equivalent capacitance of the combination is 4μF 

 Calculate the value of C. 

29. Two charges 4µC and 4µC are placed at points A and B  3 cm apart. Draw an equipotential 

surface of the system. 

SECTION -D 

30. A capacitor is a device used for storing charge as well as energy. it is based on a property 

called capacitance.  

a) Write the SI unit of capacitance and define it. 

b) You are given two capacitors of 2 mF and 3 mF. What are the maximum and minimum 

values of capacitance that can be obtained by combining them? 

c) Obtain an expression for the electrostatic energy stored in a capacitor. 

31. Draw magnetic field lines when a 

(i) diamagnetic, 

(ii) paramagnetic substance is placed in an external magnetic field. 

Which magnetic property distinguishes this behaviour of the field lines due to the two 

substances? 

32. An Infinite Line Charge Produces a Field of Magnitude 9×104N/C at a Distance of 2cm. 

Calculate the Linear Charge Density. 

33. A circular coil of 200 turns and radius 10 cm is placed in a uniform magnetic field of 0.5 T, 
normal to the plane of the coil. If the current in the coil is 3.0 A, calculate the 
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(a) total torque on the coil. 
(b) total force on the coil. 
(c) average force on each electron in the coil, due to the magnetic field. 
Assume the area of cross-section of the wire to be 10-5 m2 and the free electron density is 
1029/m3. 

SECTION -E 

34. Draw a plot showing the variation of resistivity of a 

(i) conductor and 

(ii) semiconductor, with the increase in temperature. 

How does one explain this behaviour in terms of number density of charge carriers and the 

relaxation time? 

35. Two identical circular wires P and Q each of radius R and carrying current ‘I’ are kept in 

perpendicular planes such that they have a common centre as shown in the figure. Find the 

magnitude and direction of the net magnetic field at the common centre of the two coils. 

 
36. An ammeter of resistance 0.80 Ω can measure current upto 1.0 A. 

(i) What must be the value of shunt resistance to enable the ammeter to measure current 

upto 5.0A? 

(ii) What is the combined resistance of the ammeter and the shunt?  

37. Derive an expression for capacitance of a capacitor having two identical plates each of area 

A and separated by distance d. The space between the plates has a medium of dielectric 

constant k. 

OR 

Deduce an expression for the electric potential due to an electric dipole at any point on its axis. 

SECTION -F 

38. (a) State Gauss’s law. Use it to deduce the expression for the electric field due to a uniformly 

charged thin spherical shell at points (i) inside and (ii) outside the shell. 

(b) Draw a graph showing the variation of electric field with r, for r>R and r<R. 

OR 

      State Gauss’s law in electrostatics. Use this law to derive the expression for the electric field 

due to a uniformly charged infinite thin plane sheet. How the field is directed if the sheet is (i) 

positively charged and (ii) negatively charged. 

 

39. (a) Derive the relation between current density ‘J‘ and potential difference ‘V’ across a current 

carrying conductor of length area of cross-section ‘A’ and the number density of free 

electrons. 

(b) Estimate the average drift speed of conduction electrons in a copper wire of cross-sectional 
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area 1.0 × 10-7 m2 carrying a current of 1.5 A. [Assume that the number density of conduction 

electrons is 9 × 1028 m-3] 

OR 

(a) Obtain the condition under which the current flowing, in the ‘current detecting 

device’, used in the circuit shown in the figure, becomes zero. 

(b) Describe briefly the device, based on the above condition. Draw a circuit diagram for 

this device and discuss, in brief, how it is used for finding an unknown resistance. 

 

40. (a) State the principle of the working of a moving coil galvanometer, giving its labelled 

diagram. 

(b) “Increasing the current sensitivity of a galvanometer may not necessarily increase its 

voltage sensitivity.” Justify this statement 

(c) Outline the necessary steps to convert a galvanometer of resistance R into an ammeter of 

a given range. 

OR 

(i) Deduce the expression for the magnetic field due to a circular current carrying loop at a 
point lying on its axis. 

(ii) Two long parallel wires carry currents I1 and I2 flowing in the same direction. When a 
third current carrying wire is placed parallel and coplanar in between the two, find the 
condition when the third wire would experience no force due to these two wires 

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


