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General Instructions: 

1) There are 35 questions in all. All questions are compulsory 

(2) This question paper has five sections: Section A, Section B, Section C, Section D and Section E. All the 

sections are compulsory. 

(3) Section A contains eighteen MCQ of 1 mark each, Section B contains seven questions of two marks each, 

Section C contains five questions of three marks each, section D contains three long questions of five marks each 

and Section E contains two case study based questions of 4 marks each. 

(4) There is no overall choice. However, an internal choice has been provided in section B, C, D and E. You have 

to attempt only one of the choices in such questions. 

5. Use of calculators is not allowed.  

 

 

SI. 

NO

. 

SECTION – A Mark

s 

1. c) 4π/Ɛ0  1 

2. b) σ/ Ɛ0   1 

3. c) Semiconductor 1 

4. a) 1Ω          1 

5. c) 4B     1 

6. c) 11 cm    1 

7. a) Diamagnetic        1 

8. d) 0 1 

9. b) π V 1 

10. c) 1:1 1 

11. b) wavelength and constant phase difference 1 

12. d) D 1 

13. b) 3 1 

14. c) Charge independent     1 

15. d) All of the above 1 

16. a) Both A and R are true and R is the correct explanation of A 1 

17. c) A is true but R is false 1 

18. a) Both A and R are true and R is the correct explanation of A 1 

 SECTION – B  
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19. 

  

2 

20. a) When the axis of magnetic moment m makes an angle 𝜃 with the direction of magnetic field 

B, then torque on magnet is given by, 𝑟 = 𝑚𝐵 sin 𝜃 and potential energy 𝑈 = −𝑚𝐵 

cos 𝜃. The magnet will be in stable equilibrium if 𝑟 = 0 𝑎𝑛𝑑 𝑈 is minimum. It will be so if 

the magnetic moment of magnet acts in the direction of magnetic field i. e. 𝜃 = 00. 

b) The magnet will be in unstable equilibrium if 𝑟 = 0 𝑎𝑛𝑑 𝑈 is maximum. It will be so if the 

magnetic moment of magnet acts opposite direction to that of magnetic field i. e. 𝜃 = 1800. 

2 

21. given L = 10 cm = 0.1 m, B = 

0.25 T, v = 20 m s-1  

(a)ε=BLv=0.25×0.1×20=0.5V 

(b) l = ε/R = 0.5/4 = 0.125 A 

2 

22. (a) (i) Radar: Microwaves are used in radar systems. Microwaves are electromagnetic waves of 

frequency range 1 GHz to 300 GHz or 3 × 1011 to 1 × 109 Hz. (ii) Eye surgery: Ultraviolet rays 

are used in eye surgery. Ultraviolet rays are electromagnetic waves of frequency range 8 × 1014 

to 5 × 1017 Hz. 

2 

23. Fringe width is inversely proportional to the slit width and Intensity is directly proportional to 

square of the slit width. 

Fringe size becomes half; 

Intensity becomes 4 times. (can write respective formula to justify) 

2 

24. Binding energy of nucleus with mass number 240, 
(EBN)1 = 240 × 7.6 MeV ............ (i) 

Binding energy of two fragments 

(EBN)2 = 2 × 120 × 8.5 MeV… ......... (ii) 

Energy released = (EBN)2 - (EBN)1 

2 
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= (2 × 120 × 8.5) – (240 × 7.6) 

= 216 MeV 

25.  

 
n type semiconductor – electrons are majority charge carriers 

 

(OR) 

 

 

p type semiconductor – holes are majority charge carriers. 
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 SECTION – C  

26.  

          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 



           Sample Question Paper 
 

 

 (OR) 

 
 

And the electric field between the plates is zero. E = 0 
 

 

 

27. In normal adjustment the final image is at infinity, to have large magnifying power fo must be as large 
as practically possible while fe has to be 

kept small. The magnifying power is the 

minimum and its field of view is small. 
 
 

 

Magnifying power 𝑚 = − 
ƒ𝑜

 

                                     ƒ𝑒 
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(OR) 

 

 

28. 

 

3 

29. (a) As 1/λ = R *1/32 – 1/infinite =R/9 so we get λ=9/R=8.2x10-7 m 
(b) 1/λ = R *1/12 – 1/22 = (3/4)R          so we get λ=4/3R=1.2x10-7 m 

1 ½  

1 ½  
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30. 

 
A simple full way rectifier consists of two transformers mutually inducted and two diodes 

which filter the negative cycle of alternating current. At any instant the voltage at A(input 

voltage of diode 1) and end B (input voltage of diode 2) of the secondary with respect to the 

centre tap will be out of phase. Suppose during a positive half cycle of Ac input, the end A is 

positive and end B is negative with respect to the centre tap. Then diode 1 gets forward 

biased(allows the flow of current) and diode 2 gets reversed biased(does not allow the flow of 

current). Hence the current flows through the diode 1 towards the centre tap along the path 

AXY as shown in the above diagram. Similarly, during the negative half cycle of Ac input the 

end B becomes positive and end A becomes negative. Hence diode 1 gets reversed biased and 

diode 2 gets forward biased resulting in the current to flow from diode 2 to the centre tap along 

the path BXY as shown in the above diagram. As during both the half cycles the input a.c. the 

current through the load resistor will flow from X to Y and will keep on pulsating. Given 

below is the waveform for the full wave rectifier indicating inputs of AC and the output 

voltage. 
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 SECTION – D  

31.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Maxwell's Right-Hand Thumb Rule can be used to determine the direction of magnetic 
field lines around a current-carrying conductor. It states that, if the thumb of the right hand 
represents the direction of the current flow, the rest of the curled fingers determine the 
direction of the magnetic field around it. 

 

 

 

                             

(OR) 
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32.                                
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33. 
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  (OR) 

(a)  

 
(b)  
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 SECTION - E  

34. Read the following passage and answer the following questions. 

Interference of visible light is not easy to 

observe because of the short wavelength 

(400nm- 700nm).To maintain a stable 

interference pattern individual waves must 

maintain a constant phase relationship 

with one another. Light waves whose 

phase difference is either zero or constant 

are known as coherent waves. Sources of 

such light are called coherent waves. 

Constructive interference (p=nλ) produces 

a bright band and destructive interference 

(p = (n+1/2) λ) produces a dark band. 

 

(a) For a destructive interference what is the phase difference between the 2 superimposing 

waves. 

Ans: (2n-1)π 

(b) In Young’s double slit experiment, if the source of yellow light is replaced by red light 

how do the fringe width changes. 

4 
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Ans: 

 
(c) What will happen if the phase difference between the sources doesn’t maintain a constant 

phase difference? 

Ans: 

The interference term includes cos Φ whose average over the whole cycle is Zero. Hence for 

the interference term to be sustained the phase difference should be 0 or constant over the 

time period. 

     (OR) 

(c) In a double slit experiment, the distance between slits is increased 10 times whereas their 

distance from screen is halved, then what is the fringe width. 

Ans: 

Fringe width becomes 1/20 times the original width.      

 

35. Dielectric with polar molecules also develops a net 

dipole moment in an external field, but for a 

different reason. In the absence of any external 

field, the different permanent dipoles are oriented 

randomly due to thermal agitation, so the total 

dipole moment is zero. 

When an external field is applied, the individual 

dipole moments tend to align with the field. When 

summed overall the molecules, there is then a net 

dipole moment in the direction of the external 

field, i.e., the dielectric is polarised. 

The extent of polarisation depends on the relative strength of two factors: the dipole potential 

energy in the external field tending to align the dipoles mutually opposite with the field and 

thermal energy tending to disrupt the alignment. There may be, in addition, the ‘induced dipole 

moment’ effect as for non-polar molecules, but generally the alignment effect is more important 

for polar molecules. Thus, in either case, whether polar or non-polar, a dielectric develops a 

net dipole moment in the presence of an external field. The dipole moment per unit volume is 

called polarization. 

 

(a) What happens when dielectric is kept in external electric field. 

Ans: When a dielectric is placed in an electric field, it gets polarised. The electric field in a 

polarised material is less than the applied field. 

(b) State the two factors that affect polarization. 

Ans: The strength of the external field and the thermal energy that breaks this alignment. 

(c) Calculate the polarisation vector of the material which has 100 dipoles per unit volume 

in a volume of 2 units. 

Ans: Polarisation vector P = N x p, where N = 100 and p = 2. On substituting we get P 

= 200 units. 
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(OR) 

(c) State any two differences between polar molecules and non-polar molecules  

Ans: 

  
 

 


