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General Instructions:- 

(i) All questions are compulsory. There are 37 questions in all. 

(ii) This question paper has four sections: Section- A, B, C, and D. 

(iii) Section –A contains 20 questions  of  1mark, Section –B contains  7 questions of 2 

marks, Section-C contains 7 questions of 3 marks , Section- D contains  3 questions 

of 5 marks. 

(iv) Section-A comprises of  MCQ’s and Very Short Answer Questions. These questions 

are to be answered in one word, one sentence  or as per requirement of the 

question. 

 

 

Section-A 

1. In a permanent magnet at room temperature  

(a) magnetic moment of each molecule is zero. 

(b) the individual molecules have non-zero magnetic moment which are all perfectly aligned. 

(c) domains are partially aligned. 

(d) domains are all perfectly aligned.            (1) 

2.Two charges are placed in vacuum at a distance 'd' apart. The force between them is 'F'. If a 

medium of dielectric constant 444 is introduced between them, the force will be: 

(a) 4F   (b) 2F   (c)F/2  (d) F/4           (1) 

3.When a metal conductor connected to left gap of a meter bridge is heated, the balancing point. 

(a) shifts towads left (b) shift towads right (c) remains unchanged (d )remain at zero  (1)  

4.Quality factor and power factor both have the dimensions of 

(a) time   (b) frequency   (c) work    (d) angle          (1) 

5. The peak value of ac voltage on a 220 V mains is 

(a) 200√2 V   (b) 230√2 V   (c) 220√2 V     (d) 240√2 V        (1) 

6. Electromagnetic waves are transverse in nature is evident by 

(a) polarisation.   (b) interference,  (c) reflection.   (d) diffraction.      (1) 



7. A metal coin is at bottom of a beaker filled with a liquid of refractive index = 4/3 to height of 

6 cm. To an observer looking from above the surface of liquid, coin will appear at a depth 

(a) 1.5 cm  (b) 6.75 cm    (c) 4.5 cm   (d) 7.5 cm      (1) 

8. An unpolarised beam of intensity I0 is incident on a pair of nicols making angle of 60° with 

each other. The intensity of right emerging from the pair is 

(a)I0      (b)Io/2     (c)Io/4        (d)I0/8 (1) 

9. A metal surface ejects electrons when hit by green light but nothing when hit by yellow light. 

The electrons will be ejected when the surface is hit by 

(a) blue light 

(b) heat rays 

(c) infrared light 

(d) red light            (1) 

10. When compact disk is illuminated by a source of white light, coloured lines are observed. 

This is due to 

(a) dispersion 

(b) diffraction 

(c) interference 

(d) refraction       (1) 

11. In terms of Rydberg constant R, the wave number of the first Balmer line is 

(a) R  (b) 3R  (c) 5R/36  (d) 8R/9          (1) 

12.In the disintegration series 

 
the values of Z and A respectively will be 

(a) 92, 236 (b) 88, 230 (c) 90, 234  (d) 91, 234         (1) 

13. The half life of a radioactive susbtance is 30 days. What is the time taken to disintegrate to 

3/4th of its original mass? 

(a) 30 days  (b) 15 days  (c) 60 days   (d) 90 days          (1) 

14.The transition of electron from n = 4, 5, 6, ………. to n = 3 corresponds to 

(a) Lyman series 

(b) Balmer series 

(c) Paschen series 

(d) Brackett series                  (1) 

15. Equipotentials at a great distance from a collection of charges whose total sum is not zero 

are approximately  



(a) spheres (b) planes.  (c) paraboloids  (d) ellipsoids.      (1) 

16.An object is placed in front of convex lens made of glass. How does the image 

distance vary if the refractive index of the medium is increased in such a way 

that still it remains less than the glass? (1) 

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

positive, (ii) negative.             (1) 

18. Why are elemental dopants for Silicon or Germanium usually chosen from group XIII or 

group XV?                   (1) 

19. A continuous locus of particles of medium vibrating in the same phase at any instant is 

known as _______ .                 (1) 

20.Two particles have equal momenta. What is the ratio of their de-Broglie wavelengths? 1 

OR 

Monochromatic light of frequency 6.0x 1014 Hz is produced by a laser. What is the energy of 

a photon in the light beam?    (1) 

Section -B 

21.Two charges q and –3q are placed fixed on x-axis separated by distance ‘d’. Where should a 

third charge 2q should be placed such that it will not experience any force?    (2) 

22.In the nuclear reaction 

n +235U92→
 a Xe 54+ 94Sr b+ 2n 

determine the values of a and b. 

23.A capacitor has some dielectric between its plates, and the capacitor is connected to a DC 

source. The battery is now disconnected and then the dielectric is removed. State whether the 

capacitance, the energy stored in it, electric field, charge stored and the voltage will increase, 

decrease or remain constant.               (2) 

24.Verify that the cyclotron frequency ω = eB/m has the correct dimensions of [T]–1.  (2) 

25. A galvanometer has a resistance of 40Ω.It shows full scale deflection for a current of 

2 mA. How you will convert the galvanometer into a voltmeter of range 0 to 20V?  (2) 

26. Find the frequency of light which ejects electrons from a metal surface, fully stopped 



by a retarding potential of 3.3 V. If photo electric emission begins in this metal at a 

frequency of 8 × 1014 Hz, calculate the work function (in eV) for this metal. 

OR 

Monochromatic light of frequency 6.0 × 1014 Hz is produced by a laser. The power 

emitted is 2.0 × 10–3 W. Calculate the (i) energy of a photon in the light beam and 

(ii) number of photons emitted on an average by the source. 

27. State the reason, why two independent sources of light cannot be considered as coherent 

sources.?                    (2) 

Section –C 

28. Two cells of emfs E1 & E2 and internal resistances r1 & r2 respectively are connected 

in parallel. Obtain expressions for the equivalent. 

(i) resistance and  (ii) emf of the combination           (3) 

29.(a)Express Biot – Savart’s law in the vector form. 

(b) Using Biot – Savart’s law, obtain the expression for the magnetic field due to a circular coil 

of radius r, carrying a current I at a point on its axis distant x from the centre of the coil. (3) 

30. A coil of 0.01H inductance and 1 ohm resistance is connected to 200 volt, 50 Hz ac supply. 

Find the impedance of the circuit and time lag between max. alternating voltage and current. (3) 

31. (a)Draw a ray diagram of compound microscope for the final image formed at least 

distance of distinct vision? 

(b) An angular magnification of 30X is desired using an objective of focal length 1.25 cm 

and an eye piece of focal length 5 cm. How will you set up the compound microscope 

for the final image formed at least distance of distinct vision? 

OR 

(a) Draw a ray diagram of an astronomical telescope for the final image formed at least 



distance of distinct vision? 

(b) An astronomical telescope has an angular magnification of magnitude 5 for distant 

objects. The separation between the objective and an eye piece is 36 cm and the 

final image is formed at infinity. Calculate the focal length of the objective and the 

focal length of the eye piece?            (3) 

32. Write three points to distinguish between interference and diffraction fringes.    

                   (3) 

33. Explain with the help of suitable diagram, the two processes which occur during 

the formations of a p-n junction diode. Hence define the terms (i) depletion 

region and (ii) potential barrier.           (3) 

34. If the wavelength of 1st line of Balmer series of hydrogen is 6561 Å, what will be the 

wavelength of the 2nd line of series.            (3) 

Section-D 

35.Two point charges q and –q are located at points (0, 0, –a) and (0, 0, a) respectively. 

(a) Find the electrostatic potential at (0, 0, z) and (x, y, 0)  

(b) How much work is done in moving a small test charge from the point (5, 0, 0) to (–7, 0, 0) 

along the x-axis ? 

(c) How would your answer change if the path of the test charge between the same 

points is not along the x-axis but along any other random path ? 

(d) If the above point charges are now placed in the same positions in a uniform 

external electric field E, what would be the potential energy of the charge 

system in its orientation of unstable equilibrium ? 

Justify your answer in each case. 



OR  

A capacitor of capacitance C1 is charged to a potential V1 while another capacitor of 

capacitance C2 is charged to a potential difference V2. The capacitors are now 

disconnected from their respective charging batteries and connected in parallel to each 

other. 

(a) Find the total energy stored in the two capacitors before they are connected. 

(b) Find the total energy stored in the parallel combination of the two capacitors. 

(c) Explain the reason for the difference of energy in parallel combination in 

comparison to the total energy before they are connected.       (2+3) 

36.(a) Define the term ‘work function’ of a metal. The threshold frequency of a metal is f0. 

When the light of frequency 2f0 is incident on the metal plate, the maximum velocity of 

electrons emitted is v1. When the frequency of the incident radiation is increased to 5f0, the 

maximum velocity of electrons emitted is v2. Find the ratio of v1 to v2. 

(b) What happens to the wavelength of a photon after it collides with an electron? (4+1) 

OR 

(a) Consider a metal exposed to light of wavelength 600 nm. The maximum energy of the 

electron doubles when light of wavelength 400 nm is used. Find the work function in eV. 

(b)Two particles A and B of de Broglie wavelengths λ1 and λ2 combine to form a particle C. 

The process conserves momentum. Find the de Broglie wavelength of the particle C. (The 

motion is one dimensional).              (2+3) 

37. (a)Draw graphs showing the variations of inductive reactance and capacitive 

reactance with frequency of the applied ac source. 

(b) Draw the phasor diagram for a series RC circuit connected to an ac source. 



(c) An alternating voltage of 220 V is applied across a device X, a current of 0.25 A 

flows, which lag behind the applied voltage in phase by 2radian. If the same 

voltage is applied across another device Y, the same current flows but now it is 

in phase with the applied voltage. 

(i) Name the devices X and Y. 

(ii) Calculate the current flowing in the circuit when the same voltage is 

applied across the series combination of X and Y. 

OR 

(a) State the principle of working of a transformer. 

(b) Define efficiency of a transformer. 

(c) State any two factors that reduce the efficiency of a transformer. 

(d) Calculate the current drawn by the primary of a 90% efficient transformer which 

steps down 220 V to 22 V, if the output resistance is 440 .      (3+2) 


