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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD – 32 
SAMPLE PAPER – 05 (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 
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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD – 32 
SAMPLE PAPER – 05 (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. In Fig. (i) two positive charges q2 and q3 fixed along the y-axis, exert a net electric force in the 

+x direction on a charge q1 fixed along the x-axis. If a positive charge Q is added at (x, 0) in 
figure(ii), the force on q1 is 

 
(a) shall increase along the positive x-axis. 
(b) shall decrease along the positive x-axis. 
(c) shall point along the negative x-axis. 
(d) shall increase but the direction changes because of the intersection of Q with q2 and q3. 
 

2. Two cells of emf’s approximately 5 V and 10 V are to be accurately compared using a 
potentiometer of length 400 cm.  
(a) The battery that runs the potentiometer should have voltage of 8 V. 
(b) The battery of potentiometer can have a voltage of 15 V and R adjusted so that the potential 
drop across the wire slightly exceeds 10 V. 
(c) The first portion of 50 cm of wire itself should have a potential drop of 10 V. 
(d) Potentiometer is usually used for comparing resistances and not voltages. 
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3. Three charges Q, +q and +q are placed at the vertices of an equilateral triangle of side l as shown 
in the figure. If the net electrostatic energy of the system is zero, then Q is equal to  

 
4. In a meter bridge, the point D is a neutral point (figure). 

 
(a) The meter bridge can have other neutral point for this set of resistances. 
(b) When the jockey contacts a point on meter wire left of D, current flows to B from the wire. 
(c) When the jockey contacts a point on the meter wire to the right of D, current flows from B to 
the wire through galvanometer. 
(d) When R is increased, the neutral point shifts to left. 
 

5. A rectangular loop carrying a current i is situated near a long straight wire such that the wire is 
parallel to the one of the sides of the loop and is in the plane of the loop. If a steady current I is 
established in wire as shown in figure, the loop will 

 
(a) rotate about an axis parallel to the wire. (b) move away from the wire or towards right. 
(c) move towards the wire.   (d) remain stationary. 
 

6. A ray of light incident at an angle θ on a refracting face of a prism emerges from the other face 
normally. If the angle of the prism is 5° and the prism is made of a material of refractive index 
1.5, the angle of incidence is  
(a) 7.5° (b) 5° (c) 15° (d) 2.5° 
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7. An object approaches a convergent lens from the left of the lens with a uniform speed 5 m/s and 
stops at the focus. The image  
(a) moves away from the lens with an uniform speed 5 m/s. 
(b) moves away from the lens with an uniform accleration. 
(c) moves away from the lens with a non-uniform acceleration. 
(d) moves towards the lens with a non-uniform acceleration. 
 

8. In Young’s double-slit experiment, the intensity at the central maximum is I0 if one of the slit is 
covered, then the intensity at the central maximum become: 

 
9. Two particles A1 and A2 of masses m1, m2(m1 > m2) have the same de Broglie wavelength. Then, 

(a) their momenta are the same. 
(b) their energies are the same. 
(c) energy of A1 is greater than the energy of A2. 
(d) energy of A1 is equal to the energy of A2. 
 

10. In a nuclear reactor, moderators slow down the neutrons which come out in a fission process. 
The moderators used have light nuclei. Heavy nuclei will not serve the purpose because  
(a) they will break up. 
(b) elastic collision of neutrons with heavy nuclei will not slow them down. 
(c) the net weight of the reactor would be unbearably high. 
(d) substances with heavy nuclei do not occur in liquid or gaseous state at room temperature. 
 

11. Deflection produced in a galvanometer when a unit current flows through it is known as 
________. 
 

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

13. Ratio of the intensity of magnetisation (M) induced to the magnetising field intensity (H) is 
known as _________. 
 

14. Capacitive reactance XC increases with _________ in frequency of ac and current in the 
capacitive ac circuit _________ the ac voltage. 
 

15. The splitting of white light into its constituent colours when it passes through a glass prism is 
called ____________. 
 

16. Ultraviolet radiations of different frequencies ν1 and ν2 are incident on two photosensitive 
materials having work functions W1 and W2 (W1 > W2) respectively. The kinetic energy of the 
emitted electrons is same in both the cases. Which one of the two radiations will be of higher 
frequency? 
 

17. What is the ratio of radii of the orbits corresponding to first excited state and ground state in a 
hydrogen atom? 
 

18. State Bohr’s quantisation condition for defining stationary orbits. 
 

19. How does the d.c. current gain of a transistor change, if the width of the base region is increased? 
OR 

Draw energy band diagram for an intrinsic semiconductor at T = 0 K. 
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20. Which one of the two diodes D1 and D2 in the given figures (i) forward biased, (ii) reverse 
biased? 

 
 

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

 
21. What is Brewster’s angle? Derive relation between Brewster angle and refractive index of 

medium which produces Plane Polarized light. 
 
22. Derive the expression for drift velocity of free electron in terms of relaxation time and electric 

field applied across a conductor. 
 

23. Find total energy stored in capacitors given in the circuit 

 
24. An α-particle when accelerated through a potential difference of V volt has a wavelength λ 

associated with it. In order to have the same wavelength, by what potential difference a proton 
must be accelerated ? 
 

25. 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. 

 

26. State two characteristics of nuclear force. Why does the binding energy per nucleon decrease 
with increase in mass number for heavy nuclei like 235U? 

OR 
Given the value of the ground state energy of hydrogen atom as –13·6 eV, find out its kinetic and 
potential energy in the ground and second excited states. 
 

27. Draw the circuit diagram of an illuminated photodiode in reverse bias. How is photodiode used 
to measure light intensity ? 

OR 
Draw a circuit diagram showing the biasing of an LED. State the factor which controls (i) 
wavelength of light, and (ii) intensity of light emitted by the diode. 

 
SECTION – C 

Questions 28 to 34 carry 3 marks each. 
 
28. Two identical cells of emf 1.5 V each joined in parallel supply energy to an external circuit 

consisting of two resistances of 7  each joined in parallel. A very high resistance voltmeter 
read the terminal voltage of cells to be 1.4 V. Calculate the internal resistance of each cell. 
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29. Derive mirror equation for a convex mirror. Using it, show that a convex mirror always produces 
a virtual image, independent of the location of object.  

OR 
(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 eqyal sides of a right 
angled isosceles prism having refractive index 3  . 
 

30. Explain the following, giving reasons: 
(a) When monochromatic light is incident on a surface separating two media, the reflected and 
refracted light both have the same frequency as the incident frequency. 
(b) When light travels from a rarer to a denser medium, the speed decreases. Does this decrease 
in speed imply a reduction in the energy carried by the wave? 
(c) In the wave picture of light, intensity of light is determined by the square of the amplitude of 
the wave. What determines the intensity in the photon picture of light? 
 

31. (a) Define Self inductance. Write its SI units. 
(b) A long solenoid with 15 turns per cm has a small loop of area 2.0 cm2 placed inside the 
solenoid normal to its axis. If the current carried by the solenoid changes steadily from 2.0 A to 
4.0 A in 0.1 s, what is the induced emf in the loop while the current is changing. 
 

32. (a) State Bohr’s quantization condition for defining stationary orbits. How does de-Broglie 
hypothesis explain the stationary orbits? 
(b) Find the relation between the three wavelengths 1 2,   and 3 from the energy level diagram 
shown below: 

 
 

33. Draw V–I characteristics of a p–n junction diode. Answer the following questions, giving 
reasons: 
(i) Why is the current under the reverse bias almost independent of the applied potential up to a 
critical voltage? 
(ii) Why does the reverse current show a sudden increase at the critical voltage? 
Name any semiconductor device which operates under the reverse bias in the breakdown region. 
 

34. Describe the principle construction and working of a cyclotron. Explain why an electron cannot 
be accelerated using a cyclotron.  

 
SECTION – D 

Questions 35 to 37 carry 5 marks each. 
 
35. (a) A long straight wire of a circular cross-section of radius a carries a steady current I. The 

current is uniformly distributed across the cross-section. Apply Ampere’s circuital law to 
calculate the magnetic field at a point r in the region for (i) r < a and (ii) r > a. Plot a graph 
showing the nature of this variation. 
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(b) Calculate the ratio of magnetic field at a point a/2 above the surface of the wire to that at a 
point a/2 below its surface. What is the maximum value of the field of this wire? 

OR 
Write any two important points of similarities and differences each between Coulomb’s law for 
the electrostatic field and Biot–Savart’s law for the magnetic field. Use Biot–Savart’s law to find 
the expression for the magnetic field due to a circular loop of radius r carrying current I at its 
centre. 
 

36. (i) Draw a neat labelled diagram of a compound microscope. Explain briefly its working. 
 (ii) Why must both the objective and the eyepiece of a compound microscope have short focal 

lengths? 
OR 

Describe Young’s double slit experiment to produce interference pattern due to a monochromatic 
source of light. Deduce the expression for the fringe width. 
In Young’s double slit experiment, the two ,slits are 0.03 cm apart and the screen is placed at a 
distance of 1.5m away from the slits, the distance between the central bright fringe and central 
bright fringe is 1 cm. Calculate the wavelength of light used. 
 

37. (a) Using Gauss’s law, derive expression for intensity of electric field at any point near the 
infinitely long straight uniformly charged wire. 
(b)The electric field components in the following figure are Ex = αx, Ey = 0, Ez= 0; in which α = 
400 N/C m. Calculate (i) the electric flux through the cube, and (ii) the charge within the cube 
assume that a = 0.1m. 

 
OR 

(a) Define electrostatic potential at a point. Write its SI unit.  
Three charges q1 , q2 and q3 are kept respectively at points A, B and C as shown in figures. Write 
the expression for electrostatic potential energy of the system. 

 
 (b) Depict the equipotential surfaces due to 
(i) an electric dipole 
(ii) two identical negative charges separated by a small distance. 

 
 


