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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD – 32 
SAMPLE PAPER TEST 03 (2020-21) 

 
 

SUBJECT: PHYSICS        MAX. MARKS : 70 
CLASS : XII        DURATION : 3 HRS  
 

General Instruction: 
(i) All questions are compulsory. There are 33 questions in all. 
(ii) This question paper has five sections: Section A, Section B, Section C, Section D and Section E. 
(iii) Section A contains ten very short answer questions and four assertion reasoning MCQs of 1 mark 

each, Section B has two case based questions of 4 marks each, Section C contains nine short 
answer questions of 2 marks each, Section D contains five short answer questions of 3 marks each 
and Section E contains three long answer questions of 5 marks each. 

(iv) There is no overall choice. However internal choice is provided. You have to attempt only one of 
the choices in such questions. 

(v) You may use the following values of physical constants wherever necessary : 
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Avogadro's number 6.023 10 per gram mole, Boltzmann constant 1.38 10 JK      

 

 
 

SECTION – A 
 Questions 1 to 14 carry 1 mark each. 

 
1. Why a piece of glass immersed in a colourless liquid is not visible?  

 
2. When 1014 electrons are removed from a neutral metal sphere, find the charge on the sphere.  

 
3. A charge Q is enclosed by a Gaussian spherical surface of radius R. If the radius is doubled then 

what will be the effect on outward electric flux?  
OR 

Two metallic spheres of same radii, one solid and the other hollow are charged to the same 
potential. Which of the two will hold more charge? Give reasons.  
 

4. Write the equation on which Einstein's theory of photoelectric effect is based on the equation.  
OR 

What type of wavefront will emerge from a (i) point source, (ii) distant light source?  
 

5. Represent the variation of reactance 'XC' of a capacitor with frequency 'f ' of an a.c. supply with a 
graph?  

 

6. For which light does the critical angle of light passing from glass to air is minimum.  
 

7. Bubbles of colourless soap solution appear coloured in sunlight. Why?  
OR 

Can a convergent lens in one medium behave as a divergent lens in some other medium? 
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8. In the given figure, when the galvanometer show no deflection, find the current flowing through 

the 5 Ω resistance.  

 
 

9. The filaments of 60 W and 100 W bulbs are of the same length. Which filament will be thicker?  
OR 

Between metals and alloys, which has greater value of temperature coefficient of resistance?  
 
10. A circular coil carrying a current I has radius R and number of turns N. If all the three, i.e., the 

current I, radius R and number of turns N are doubled, what will be the change in magnetic field 
at its centre.  
 

For question numbers 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) 
and the other labelled Reason (R). Select the correct answer to these questions from the codes 
(a), (b), (c) and (d) as given below.   
(a) Both A and R are true and R is the correct explanation of A   
(b) Both A and R are true but R is NOT the correct explanation of A   
(c) A is true but R is false   
(d) A is false and R is also false   

 
11. Assertion: A disc-shaped magnet is levitated above a superconducting material that has been 

cooled by liquid nitrogen.  
Reason: Superconductors repel a magnet.  
 

12. Assertion: Plane mirror may form real image.  
Reason: Plane mirror forms virtual image, if object is real.  
 

13. Assertion: According to electromagnetic theory an accelerated particle continuously emits 
radiation.  
Reason: According to classical theory, the proposed path of an electron in Rutherford atom 
model will be parabolic.  
 

14. Assertion: In alpha particle scattering number of alpha particles undergoing head on collision is 
small.  
Reason: Small fraction of the number of incident particles rebound back.  
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SECTION - B 
Questions 15 and 16 are Case Study based questions and are compulsory.  

Attempt any 4 sub parts from each question. Each question carries 1 mark. 
 

15. Potentiometer: Potentiometer is a device which is used to find out the emf of any cell and it is 
also used to find the potential difference across any two points on a conductor correctly. In this 
device as long wire of manganin or constantan, copper strips, binding screws etc are used. The 
principle of potentiometer is given as, the decrease in potential across any part of the wire is 
directly proportional to the length of that part of wire, provided the current and area of cross-
section of the wire remain same.  

 
 

(i) Potentiometer (Rheostat) is used to find out.  
(a) Emf (b) Potential difference (c) Both (a) and (b) (d) None  
 

(ii) The wire used in potentiometer is made of the material:  
(a) Constantan (b) Gold (c) Iron (d) Silver  
 

(iii) The metallic strips used in potentiometer are made of:  
(a) Copper (b) Iron (c) Gold (d) Manganin  
 
(iv) The decrease in potential across the wire is proportional to the length of the wire.  
(a) Directly (b) Inversely (c) Both (a) and (b) (d) None  
 
(v) The potentiometer will give accurate result, if the area of cross section of the wire   
(a) Increase (b) Decrease (c) Remain same (d) None.  
 

16. The figure shows a series LCR circuit:  
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For such a circuit, the impedance Z is given by 2 2( )L CR X X   where XL and XC are 

inductive and capacitive resistances respectively. As the frequency of a.c. is increased, at a 
particular frequency. XL become, equal to XC. For that frequency maximum current occurs. This 
is because impedance becomes equal is its least value R. Current through the circuit I = V/R. The 
circuit behaves like a pure resistive circuit and current and voltage will be in phase. This is called 
resonance. Frequency of a.c. at which resonance occurs is called resonant frequency. If 
frequency is less than the resonant frequency, then the capacitive reactance will be more. The 
circuit will be capacitive in nature and current leads voltage. On the other hand, if frequency is 
more than the resonant frequency inductive reactance will be more. Circuit is inductive in nature 

and current lags the voltage. An LCR circuit with a resistance 50 Ω has a resonant angular 

frequency 2 x 103 rad/s. At resonance, the voltage across the resistance and inductance are 25V 
and 20V respectively. Then  
 

(i) The value of inductance is:  
(a) 20 mH (b) 10 mH (c) 40 mH (d) 25 mH  
 

(ii) The value of capacitance is:  
(a) 25 F (b) 1 F (c) 2 F (d) 12.5 F  
 

(iii) The impedance at resonance is:  

(a) 50 Ω (b) 16 Ω (c) 64 Ω (d) 25 Ω   
 

(iv) Which of the following angular frequency of a.c. will see the circuit as inductive in nature?  
(a) 1.5 x 103 red/s (b) 103 red/s  (c) 2 x 103 red/s (d) 5 x 103 red/s  
 
(v) At angular frequency 103 red/s, the nature of circuit:  
(a) Inductive (b) Capacitive (c) Resistive  (d) None of these  
 

SECTION – C 
Questions 17 to 25 carry 2 marks each. 

 

17. What is the energy possessed by an electron in n = ?  
OR 

The wavelength of some of the spectral lines obtained in hydrogen spectrum are 9,546 A
o

, 6,463 

A
o

 and 1,216 A
o

, which one of these wavelengths belongs to Lyman series?  
 

18. Two charges +q and -q are located at points A (0, 0, - 2) and B (0, 0, 2) respectively. How much 
work will be done in moving a test charge from point P (4, 0, 0) to Q (- 5, 0, 0)?  
 

19. How much positive and negative charge is there in a cup of water?  
 

20. Suppose a pure Si crystal has 5 x 1028 atoms m-3. It is doped by 1 ppm concentration of 
pentavalent As. Calculate the number of electrons and holes. [Given that ni =1.5 x 1016 m-3.] 

OR 
In half-wave rectification, what is the output frequency if the input frequency is 50 Hz. What is 
the output frequency of a full-wave rectifier for the same input frequency?  
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21. Calculate the distance of an object of height 'h' from a concave mirror or focal length 10 cm, so 
as to obtain a real image of magnification 2.  
 

22. (i) An electrostatic field line is a continuous curve. That is, field line cannot have sudden breaks. 
Why is it so?  
(ii) Explain why two field lines never cross each other at any point.  
 

23. Calculate the energy in fusion reaction: 2 2 3
1 1 2H H He n   , where BE of 2

1H = 2.23 MeV and 
of 3

2 He  = 7.73 MeV.  
OR 

Find the energy equivalent of one atomic mass unit, first in Joules and then in MeV. Using this, 
express the mass defect of 16

8O  in MeV/c2.  
 

24. Two wires of equal length and equal diameter and having resistivities 1 and 2 are connected in 
series. Calculate the equivalent resistivity of the combination.  
 

25. A beaker is filled with water to a height of 12.5 m. The apparent depth of these needle lying at 
the bottom of the tank as measured by a microscope is 9.4 cm. What is the refractive index of 
water? If water is replaced by a liquid of refractive index 1.63 upto the same height, by what 
distance would the microscope be moved to focus on the needle again?  
 
 

SECTION – D 
Questions 26 to 30 carry 3 marks each. 

 
26. In the original experiment, Geiger and Marsden calculated the distance of closest approach to the 

gold nucleus (Z = 79) of a 7.7 MeV α -particle before it comes momentarily to rest and reverses 
its direction. What is its value and how will the distance of the closest approach be affected when 
the kinetic energy of α-particle is doubled?  
 

27. Obtain an expression for magnetic flux density 'B' at the centre of a circular coil of radius R and 
having N turns, when a current I is flowing through it.  
 

28. The figure shows a ray of light passing through a prism. If the refracted ray QR is parallel to the 
base BC, show that (i) r1= r2 = A/2, (ii) angle of minimum deviation,  m = 2i – A.  
 

 
 

29. Using Bohr's postulates, derive the expression for the frequency of radiation emitted when 
electron is hydrogen atom undergoes transition from higher energy state (quantum number ni) to 
the lower state (nf). When electron in hydrogen atom jumps from energy state ni = 4 to nf = 3, 
identify the spectral series to which the emission lines belong.  
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OR 
What do you mean by the distance of the closest approach of an α-particle in Rutherford 
experiment? Derive its expression.  
 

30. The magnetic flux across a loop of resistance 10 Ω is given by  = 5t2 – 4t + 1 Wb. How much 
current is induced in the loop after 0.2 s? 
 

OR 
Use Biot-Savart law to derive the expression for the magnetic field on the axis of a current 
carrying circular loop of radius R. Draw the magnetic field lines due to a circular wire carrying 
current I.  
 

SECTION – E 
Questions 31 to 33 carry 5 marks each. 

 
31. Explain with the help of a circuit diagram, the use of p-n junction diode as a half wave rectifier. 

Draw a sketch of the output and input waveforms.  
OR 

Write any two distinguishing features between conductors, semiconductors and insulators on the 
basis of energy band diagrams.  
 

32. Derive an expression for the force acting between two parallel current carrying conductors. 
Hence, define one ampere.  

OR 
Obtain the formula, I = kθ for a moving coil galvanometer, given the deflecting torque 

m B  
  

, where m is the magnetic dipole moment of the coil placed in the magnetic field B, I is 
the current in the galvanometer and θ is the deflection.  
 

33. In Young's double slit experiment, describe briefly how bright and dark fringes are obtained on 
the screen kept in front of a double slit. Hence obtain the expression for the fringe width.  

OR 
(i) The near point of a hypermetropic person is 50 cm from the eye. What is the power of the lens 
referred to enable the person to read clearly a book held at 25 cm from the eye?  
(ii) The refractive index of a substance of prism of 60° angle for yellow light is 2 . What is the 
angle of minimum deviation for light?  
 

 

 
 


