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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD – 32 
SAMPLE PAPER – 02 (2019-20) 

SUBJECT: PHYSICS (043) 

BLUE PRINT : CLASS XII 
 

UNIT MCQ 
(1 mark) 

FIB 
(1 mark) 

VSA 
(1 mark) 

SA - I 
(2 marks) 

SA – II 
(3 marks) 

LA 
(5 marks) Total 

I Electrostatics 2(2) -- -- 2(1) -- 5(1)* 9(4) 

II Current Electricity 2(2) -- -- 2(1) 3(1) -- 7(4) 

III Magnetic Effects of Current 
and Magnetism 1(1) 1(1)* 

1(1) -- -- 3(1) 5(1)* 11(4) 

IV Electromagnetic Induction 
& Alternating Currents -- 1(1) -- -- 3(1) -- 4(2) 

V Optics 3(3) 1(1) -- 2(1) 3(1) 
3(1)* 5(1)* 17(8) 

VI Dual Nature of Radiation 
and Matter 1(1) 1(1) 1(1) 4(2) -- -- 7(5) 

VII Atoms and Nuclei 1(1) -- 2(2) 2(1)* 3(1) -- 8(5) 

VIII Electronic Devices -- -- 1(1)* 
1(1) 2(1)* 3(1) -- 7(4) 

 Total 10(10) 5(5) 5(5) 14(7) 21(7) 15(3) 70(37) 

 
Note: * - Internal Choice Questions 

 
 

 
 
 
 
 
 
 
 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 2 - 
 

KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD – 32 
SAMPLE PAPER – 02 (2019-20) 

 
 

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

General Instruction: 
(i) All questions are compulsory. There are 37 questions in all. 
(ii) This question paper has four sections: Section A, Section B, Section C and Section D. 
(iii) Section A contains twenty questions of one mark each, Section B contains seven questions of two 

marks each, Section C contains seven questions of three marks each, and Section D contains three 
questions of five marks each. 

(iv) There is no overall choice. However, internal choices have been provided in two questions of one 
mark each, two questions of two marks, one question of three marks and three questions of five 
marks weightage. 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 20 carry 1 mark each. 

 
1. A positive charge Q is uniformly distributed along a circular ring of radius R. A small test charge 

q is placed at the centre of the ring. Which of the following statement is not correct? 

 
(a) If q > 0 and is displaced away from the centre in the plane of the ring, it will be pushed back 
towards the centre. 
(b) If q < 0 and is displaced away from the centre in the plane of the ring, it will never return to 
the centre and will continue moving till it hits the ring. 
(c) If q < 0, it will perform SHM for small displacement along the axis. 
(d) q at the centre of the ring is in an unstable equilibrium within the plane of the ring for q > 0. 
 

2. A cell of internal resistance 1.5 Ω and e.m.f. 1.5 volt balances on 500 cm length of a 
potentiometer wire. If a wire of 15 Ω is connected between the balance point and the cell, then 
the balance point will shift 
(a) to zero   (b) by 500 cm  (c) by 750 cm    (d) no change 
 

3. A parallel plate capacitor with air as medium between the plates has a capacitance of 10 μF. The 
area of capacitor is divided into two equal halves and filled with two media having dielectric 
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constant k1 = 2 and k2 = 4 as shown in the below figure. The capacitance of the system will now 
be 

 
(a) 10 μF    (b) 20 μF  (c) 30 μF   (d) 40 μF 
 

4. The magnitude and direction of the current in the circuit shown will be 

 
(a) 7/ 3A from a to b through e  (b) 7/3A from b to a through e 
(c) 1 A from b to a through e  (d) 1 A from a to b through e 
 

5. What is the net force on the rectangular coil? 

 
(a) 25 × 10–7 N towards wire.  (b) 25 × 10–7 N away from wire. 
(c) 35 × 10–7 N towards wire.  (d) 35 × 10–7 N away from wire. 
 

6. The optical density of turpentine is higher than that of water while its mass density is lower. 
Figure shows a layer of turpentine floating over water in a container. For which one of the four 
rays incident on turpentine in figure the path shown is correct? 

 
(a) 1    (b) 2    (c) 3    (d) 4 
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7. An astronomical refractive telescope has an objective of focal length 20 m and an eyepiece of 
focal length 2 cm. Which one of the following is not correct? 
(a) The length of the telescope tube is 20.02 m. 
(b) The magnification is 1000. 
(c) The image formed is inverted. 
(d) An objective of a larger aperture will increase the brightness and reduce chromatic aberration 
of the image. 
 

8. In a Young’s double slit experiment, the source is white light. One of the holes is covered by a 
red filter and another by a blue filter. In this case 
(a) there shall be alternate interference patterns of red and blue. 
(b) there shall be an interference pattern for red distinct from that for blue. 
(c) there shall be no interference fringes. 
(d) there shall be an interference pattern for red mixing with one for blue. 
 

9. Consider the following statements: 
I. According to de Broglie hypothesis, particles have wave-like characteristics. 
 
II. When an electron and a proton have the same de Broglie wavelength, they will have equal 
momentum. Which of the above statements is/are correct? 
 
(a) I only    (b) II only  (c) both I and II  (d) neither I nor II 
 

10. In Bohr’s model, the atomic radius of the first orbit is r0. Then, the radius of the third orbit is 
(a) r0/9    (b) r0    (c) 9r0    (d) 3r0 
 

11. According to ampere circuital law, the line integral of the magnetic field around any closed path 
enclosing current I, is equal to ________. 
 

12. Magnetic lines of force form closed loop. They converge at _________ pole and diverge at 
_________ pole. 

OR 
Magnetic moment developed per unit volume of a material when placed in a magnetising field is 
known as _________. 
 

13. When magnetic lines of force are parallel to a closed surface, then the net magnetic flux through 
the surface is _________. 
 

14. Fringe width central maximum in diffraction pattern is ____________.  
 

15. __________ is the perpendicular distance of the velocity vector of the a-particle from the centre 
of the nucleus. 
 

16. Plot a graph showing the variation of photoelectric current with collector plate potential at a 
given frequency but for two different intensities I1 and I2, where I2 > I1. 
 

17. An electron in a hydrogen atom is revolving round a positively charged nucleus. Which two 
physical quantities explain the orbit of an electron? 
 

18. A neutron strikes a nucleus of 5 10B and emits an alpha particle. Write down the nuclear reaction 
for it. 
 

19. How does the d.c. current gain of a transistor change, if the width of the base region is increased? 
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20. Name the type of biasing of a p-n junction diode so that the junction offers very high resistance. 
OR 

Name one impurity each, which when added to pure Si, produces (i) n-type, and (ii) p-type 
semiconductor. 
 

SECTION – B 
Questions 21 to 27 carry 2 marks each. 

 
21. Show that the decay rate R of a sample of a radionuclide is related to the number of radioactive 

nuclei N at the same instant by the expression R = λ N. 
OR 

Show that the radius of the orbit in hydrogen atom varies as n2, where n is the principal quantum 
number of the atom. 

 
22. Distinguish between ‘intrinsic’ and ‘extrinsic’ semiconductors. 

OR 
Explain briefly the process of emission of light by a Light Emitting Diode (LED). 

 
23. Use the mirror equation to show that an object placed between f and 2f of a concave mirror 

produces a real image beyond 2f. 
 

24. Find an expression for intensity of transmitted light when a polaroid sheet is rotated between two 
crossed polaroids. In which position of the polaroid sheet will the transmitted intensity be 
maximum ? 

 
25. Two wires A and B of the same material and having same length, have their cross sectional areas 

in the ratio 1:6. What would be the ratio of heat produced in these wires when same voltage is 
applied across each?  

 
26. Derive an expression for the de Broglie wavelength associated with an electron accelerated 

through a potential V. Draw a schematic diagram of a localised-wave describing the wave nature 
of the moving electron. 
 

27. The wavelength   of photon and the de-Broglie wavelength of an electron have the same value. 
Show that energy of photon is (2 mc/h) times the kinetic energy of electron; where m, c and h 
have their usual meaning. 

 

SECTION – C 
Questions 28 to 34 carry 3 marks each. 

 
28. State the principle of working of a galvanometer. 

A galvanometer of resistance G is converted into a voltmeter to measure upto V volts by 
connecting a resistance R1 in series with the coil. If a resistance R2 is connected in series with it, 
then it can measure upto V/2 volts. Find the resistance, in terms of R1 and R2, required to be 
connected to convert it into a voltmeter that can read upto 2 V. Also find the resistance G of the 
galvanometer in terms of R1 and R2. 

 
29. Answer the following questions :  

(a) In a double slit experiment using light of wavelength 600 nm, the angular width of the fringe 
formed on a distant screen is 0.1°. Find the spacing between the two slits.  

(b) Light of wavelength 5000
0
A  propagating in air gets partly reflected from the surface of 

water. How will the wavelengths and frequencies of the reflected and refracted light be affected? 
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30. How is a Zener diode fabricated? What causes the setting up of high electric field even for small 
reverse bias voltage across the diode? 
Describe, with the help of a circuit diagram, the working of Zener diode as a voltage regulator. 

 
31. In the given circuit, a metre bridge is shown in the balanced state. The metre bridge wire has a 

resistance of 1  cm–1. Calculate the unknown resistance X and the current drawn from the 
battery of a negligible internal resistance if the magnitude of Y is 6  . If at the balancing point, 
we interchange the position of galvanometer and the cell, how it will affect the position of the 
galvanometer? 

 
 
32. State Ampere’s circuital law. Use this law to obtain the expression for the magnetic field inside 

an air cored toroid of average radius ‘r’, having ‘n’ turns per unit length and carrying a steady 
current I. 

 
33. (a) For a glass prism ( 3  ) the angle of minimum deviation is equal to the angle of the prism. 

Calculate the angle of the prism. 
(b) Draw a ray diagram when incident ray falls normally on one of the two equal sides of a right 
angled isosceles prism having refractive index 3  . 

OR 
Draw a labelled ray diagram of an astronomical telescope in the normal adjustment position and 
find the magnitudes of  a) The length of the telescope  b) The magnification of the telescope  if 
the focal length of the objective lens is = 15 m and the focal length of an eye lens is 5 cm. 

 
34. In the study of Geiger-Marsdon experiment on scattering of  particles by a thin foil of gold, 

draw the trajectory of -particles in the coulomb field of target nucleus. Explain briefly how one 
gets the information on the size of the nucleus from this study. From the relation R = R0 A1/3, 
where R0 is constant and A is the mass number of the nucleus, show that nuclear matter density 
is independent of A. 

 
SECTION – D 

Questions 35 to 37 carry 5 marks each. 
 

35. a) For same value of angle of incidence, the angles of refraction in three media are 150, 200 and 
250 respectively. In which medium, the velocity of light will be minimum?  
b) Derive the relationship between angle of incidence, angle of prism and angle of minimum 
deviation for an equilateral prism. 

OR 
 

a) State the conditions for total internal reflection to occur.  
b) A right angled prism of refractive index n has a plate of refractive index n1 so that n1 < n, 
cemented to its diagonal face. The assembly is in air. A ray is incident on AB.  
i). Calculate the angle of incidence at AB for which the ray strikes the diagonal face at the 
critical angle.  
ii). Assuming n = 1.352, calculate the angle of incidence at AB for which the refracted ray passes 
through the diagonal face undeviated.  



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 7 - 
 

 
36. (a) Draw a schematic sketch of a cyclotron. Explain clearly the role of crossed electric and 

magnetic field in accelerating the charge. Hence derive the expression for the kinetic energy 
acquired by the particles. 
(b) An a–particle and a proton are released from the centre of the cyclotron and made to 
accelerate. 
(i) Can both be accelerated at the same cyclotron frequency? Give reason to justify your answer. 
(ii) When they are accelerated in turn, which of the two will have higher velocity at the exit slit 
of the dees? 

OR 
(a) Using Biot-Savart’s law, derive the expression for the magnetic field in the vector form at a 
point on the axis of a circular current loop. 
(b) What does a toroid consist of ? Find out the expression for the magnetic field inside a toroid 
for N turns of the coil having the average radius r and carrying a current I. Show that the 
magnetic field in the open space inside and exterior to the toroid is zero. 
 

37. Find the expression for the energy stored in the capacitor. Also find the energy lost when the 
charged capacitor is disconnected from the source and connected in parallel with the uncharged 
capacitor. Where does this loss of energy appear?  

OR 
(a) An electric dipole is held in uniform electric field.  
(i) Using suitable diagram, show that it does not undergo any translatory motion.  
(ii) Define torque, giving its SI unit; derive an expression for the torque acting on this dipole.  
(b) A capacitor is made of a flat plate of area A and second plate having a stair like structure as 
shown in figure below. If width of each stair is A/3 and height is d. Find the capacitance of the 
arrangement.  

 
 
 
 
 
 
 


