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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD – 32 
SAMPLE PAPER TEST 04 (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. Which phenomena proves particle nature of light?  

OR 
How does the maximum kinetic energy of electrons emitted vary with the work function of the 
metal?  
 

2. What happens during death due to electric shock?  
OR 

A negligibly small current is passed through a wire of length 15 m and uniform cross-section 6 x 

10-7 m2 and its resistance is measured to be 5 Ω. What is the resistivity of the material at the 

temperature of the experiment?  
 

3. What will be the change in the phase if the wave undergoes reflection at an interface from rarer 
to denser medium?  
 

4. Write the expression for the work done on an electric dipole of dipole moment p in turning it 
from its position of stable equilibrium to a position of unstable equilibrium in a uniform electric 
field E .  

OR 
The dimensions of an atom are of the order of an Angstrom. Thus, there must be large electric 
fields between the protons and electrons. Why, then is the electrostatic field inside a conductor 
zero?  
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5. What will be the potential at a point due to a charge of 4 x 10-7 C located 10 cm away is.  
 

6. What is the value of mass and energy equivalent to 1 a.m.u.  
 

7. Draw the graph representing the variation of reactance 'Xc' of a capacitor with frequency 'f ' of 
an a.c. supply.  
 

8. What is the fundamental particle in an electromagnetic wave?  
 

9. When is Hα line of the Balmer series in the emission spectrum of hydrogen atom obtained?  
OR 

What is the significance of negative sign in the expression, E = -13.6/n2  eV ?  
 

10. The work function of tungsten is 5.4 eV. Find the wavelength of radiation which can eject 
photoelectrons of maximum energy 1.5 eV from tungsten.  

OR 
What happens to the wavelength of a photon after it collides with an electron?  
 

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 convex mirror is preferred over a plane mirror in vehicles to observe traffic coming 

from behind.  
Reason: Images formed by convex mirrors are erect and diminished in size.  
 

12. Assertion: The size of the mirror does not affect the nature of the image.  
Reason: Small mirrors always form a virtual image.  
 

13. Assertion: Hydrogen atom consists of only one electron but its emission spectrum has many 
lines.  
Reason: Only Lyman series is found in the absorption spectrum of hydrogen atom whereas in 
the emission spectrum, all the series are found.  
 

14. Assertion: Amongst alpha, beta and gamma rays, a-particle has maximum penetrating power.  
Reason: The alpha particle is heavier than beta and gamma rays. 
 

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. The famous oil-drop experiment was conducted by Robert Millikan to measure the charge of an 
electron. An electric field is set up by means of a horizontal pair of oppositely charge plates kept 
at a small distance apart. Tiny oil drops are sprayed into this electric field. A fine magnifying 
eyepiece is used to observe these drops. The electric field can be adjusted so that the upward 
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force on negatively charged oil droplets balances their weight. When no net force acts on the tiny 
oil particles, qE = mg. By his experiment, Millikan could measure that the charge on the oil 
droplets appear as the integral multiples of certain fundamental value of charge. Magnitude of 
this fundamental charge was measured to be 1.6 x 10-19 C, the charge of an electron (because, 
charge arises due to transfer of electrons and the least number of electrons that can be transferred 
is one and also, only integer values are possible).  

 
 

(i) If a tiny oil droplet of mass 9.8 x 10-15 kg is suspended between the plates when the electric 
field applied is 105 N/C, the magnitude of charge on the oil droplet is:  
(a) 9.6 x 10-19 C (b) 6.4 x 10-19 C (c) 7.8 x 10-19 C (d) 1.08 x 10-18 C  
 
(ii) How many electrons are present in excess on the above mentioned droplet?  
(a) 4 (b) 6 (c) 8 (d) 5  
 
(iii) If mass of the oil droplet were more, which of the following may not be an option to get the 
desired result (suspension of oil droplet)?  
(a) Charge on the oil droplet is also more (b) Increase the electric field strength  
(c) Decrease the electric field strength (d) None of these  
 
(iv) Which of the following cannot be a charge on the oil droplet?  
(a) 1.6 x 10-19 C (b) 6.4 x 10-19 C (c) 7.8 x 10-19 C (d) 8.4 x 10-19 C  
 
(v) If the electrons were positively charged, what change would you suggest in the experimental 
set up shown here?  
(a) Interchange the polarity of the plates (b) Use a different oil  
(c) Make the plates vertical (d) All of these  
 

16. A suspended magnet gets aligned with the earth's magnetic field at that place. Along the equator, 
a suspended magnet will align horizontally. The orientation of the magnet depends on the dip 
angle at that place. Angle of dip is the angle between the net magnetic field of earth and the 
horizontal. At equator, angle of dip is 0 (zero) and at poles its value is 90°. This means, at 
equator, the earth's magnetic field is completely horizontal and at poles. The Earth's magnetic 
field is vertical.  



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 4 - 
 

If S is the angle of dip at a place and B is the Earth's magnetic field, then the horizontal 
component of Earth's magnetic field BH = B cos  the vertical component BV = B sin    

2 2
H VB B B    

, tan V

H

BAlso
B

   

 
Based on the above information, answer the following questions.  
(i) A magnet stands vertical at a place when suspended that place will be:  
(a) At equator (b) At poles (c) At 30° latitude  (d) At 60° latitude  
 
(ii) The angle of dip of a face where the magnet gets aligned completely horizontal is:  
(a) 0° (b) 90° (c) 30° (d) 45°  

(iii) The horizontal and vertical components of the magnetic field at a place are 3
2

R and B/2 

respectively. When a magnet is left free at that place, the angle made by its magnetic axis with 
the horizontal is:  
(a) 45° (b) 30° (c) 60° (d) 15°  
 
(iv) Earth's magnetic field always has a vertical component except at:  
(a) Poles (b) Equator (c) 30° latitude (d) 75° latitude  
 
(v) The magnetic field due to earth has a horizontal component of 26T at a place where the dip 
is 60°. Vertical component of the field at that point is:  
(a) 25 T (b) 30 T (c) 45 T (d) 54 T 
 

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

 
17. Write the expression for average power of an LCR circuit. What happens to the average power, 

when phase angle is 0 and π/2?  
OR 

How much current is drawn by the primary coil of a transformer connected to 220 V supply, 
when it delivers power to a 110 V and 550 W refrigerator?  
 

18. Find the wavelength of electromagnetic waves of frequency 5 x 1019 Hz in free space. Give its 
two applications.  
 

19. The photoelectric cut-off voltage in a certain photoelectric experiment is 2.5 V. What is the 
maximum kinetic energy of photoelectrons emitted?  
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20. C, Si and Ge have same lattice structure. Why is C insulator while Si and Ge intrinsic 
semiconductors?  
 

21. A proton and a deuteron having equal moments enter in a region of uniform magnetic field at 
right angle to the direction of the field. Find the ratio of the radii of curvature of the path of the 
particle.  

OR 
The velocities of two a-particles A and B entering a uniform magnetic field are in the ratio 5 : 1. 
On entering the field they move in different circular paths. Give the ratio of the radii of curvature 
of the paths of the particles.  
 

22. Two point charges of +4 C and +6 C repel each other with a force of 12 N. If each is given an 
additional charge of - 5 C, what will be the new force?  
 

23. Two wires A and B are formed from the same material with same mass. Diameter of wire A is 
half of diameter of wire B. If the resistance of wire A is 36 Ω, find resistance of wire B.  
 

24. Define one coulomb, what is SI-CGS unit of charge? Give dimensional formula of Coulomb as 
well.  
 

25. Three capacitors of 10 F, 15 F and 30 F are connected in series to a voltage source of 60 V. 
Calculate the charge, potential difference and energy stored in each capacitor.  

OR 
Derive equivalent capacitances for (i) Combination of capacitors in Series. (ii) Combination of 
capacitors in Parallel.  

 
SECTION – D 

Questions 26 to 30 carry 3 marks each. 

 
26. Name the constituent radiation of electromagnetic spectrum which:  

(i) is used in satellite communication.  
(ii) is used for studying crystal structure.  
(iii) is similar to radiation emitted during decay of radioactive nuclei.  
(iv) has its wavelength range 390 tun to 770 nm.  
(v) is absorbed from sunlight by ozone layer.  
(vi) produces intense heating effect.  

OR 
The magnetic field in a plane electromagnetic wave is given by  
By = (2 x 10-7 T) sin (0.5 x 103 x+ 1.5 x 1011 t )  
(i) What is the wavelength and frequency of the wave?  
(ii) Write an expression for the electric field.  
 

27. Plot a labelled graph of stopping potential of photoelectrons (Vs) versus frequency (v) of incident 
radiation. How will you use this graph to determine the value of Planck's constant? Explain.  
 

28. A galvanometer with a coil of resistance 12.0 Ω shows full scale deflection for a current of 2.5 
mA. How will you convert the galvanometer into: (i) an ammeter of range 0 to 7.5 A, (ii) a 
voltmeter of range 0 to 10.0 V?  
 

29. The core of a transformer is made of a material whose hysteresis loop is narrow. Why?  
OR 
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In a series LCR circuit with an a.c. source of effective voltage 50 V, frequency v = -50/π Hz, R = 
300 Ω, C = 20 µF and L =1.0 H. Find the r.m.s. current in the circuit. It  
 

30. What is the effect on the interference pattern observed in a Young's double slit experiment in the 
following cases when:  
(i) separation between the slits is decreased.  
(ii) screen is moved away from the plane of slits.  
(iii) width of the slits are doubled.  
 
 

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

 
31. Explain solar cell in brief. Give some uses of solar cells. 

OR 
What do you mean by light emitting diode. Explain its working in detail. 
 

32. State Biot-Savart's law, giving the mathematical expression for it. Use this law to derive the 
expression for the magnetic field due to a circular coil carrying current at a point along its axis. 
How does a circular loop carrying current behave as a magnet?  

OR 
(i) An electron is projected with a velocity of 105 ms-1 at right angles to a magnetic field of 
0.019G. Calculate the radius of the circular path described by electron. [Given e =1.6 x 10-19 C, 
m = 9.1 x 10-31 kg].  
(ii) Calculate the force per unit length on a long straight wire carrying current of 4 A due to a 
parallel wire carrying current of 6 A. The distance between the wires is 3 cm.  
 

33. (i) "Two independent monochromatic sources of light cannot produce a sustained interference 
pattern". Give reason.  
(ii) Light wave each of amplitude 'a' and frequency '', emanating from two coherent light 
sources superpose at a point. If the displacements due to these waves is given by y1 = a cost 
and y2 = a cos (t + ) where  is the phase difference between the two, obtain the expression 
for the resultant intensity at the point.  

OR 
Derive Snell's law of refraction using Huygens' principle.  
 

 

 
 


