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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD – 32 
SAMPLE PAPER – 04 (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 – 04 (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 hemisphere is uniformly charged positively. The electric field at a point on a diameter away 

from the centre is directed 
(a) perpendicular to the diameter 
(b) parallel to the diameter 
(c) at an angle tilted towards the diameter 
(d) at an angle tilted away from the diameter. 
 

2. In the electric field of a point charge q , a certain charge is carried from point A to B, C, D and E. 
Then the work done 
(a) is least along the path AB 
(b) is least along the path AD 
(c) is zero along all the paths AB, AC, AD and AE 
(d) is least along AE 
 

3. For measurement of potential difference, a potentiometer is preferred over voltmeter because 
(a) potentiometer is more sensitive than voltmeter. 
(b) the resistance of potentiometer is less than voltmeter. 
(c) potentiometer is cheaper than voltmeter. 
(d) potentiometer does not take current from the circuit. 
 

4. An electron of charge e moves in a circular orbit of radius r around orbital motion of the electron 
is  
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5. For a cell, the graph between the potential difference (V) across the terminals of the cell and the 
current (I) drawn from the cell is shown in the figure. The e.m.f. and the internal resistance of the 
cell are 

 
(a) 2V, 0.5 Ω   (b) 2V, 0.4 Ω  (c) > 2V, 0.5 Ω  (d) > 2V, 0.4 Ω 
 

6. The radius of curvature of the curved surface of a plano-convex lens is 20 cm. If the refractive 
index of the material of the lens be 1.5, it will 
(a) act as a convex lens only for the objects that lie on its curved side. 
(b) act as a concave lens for the objects that lie on its curved side. 
(c) act as a convex lens irrespective of the side on which the object lies. 
(d) act as a concave lens irrespective of side on which the object lies. 
 

7. The direction of ray of light incident on a concave mirror is shown by PQ while directions in 
which the ray would travel after reflection is shown by four rays marked 1, 2, 3 and 4. Which of 
the four rays correctly shows the direction of reflected ray? 

 
(a) 1    (b) 2   (c) 3    (d) 4 
 

8. Resolving power of microscope depends upon 
(a) wavelength of light used (directly proportional) 
(b) wavelength of light used (inversely proportional) 
(c) frequency of light used 
(d) focal length of objective 
 

9. 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. 
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10. A proton, a neutron, an electron and an α-particle have same energy. Then their de Broglie 
wavelengths compare as 
(a) λp = λn > λe > λα  (b) λα < λp = λn < λe 
(c) λe < λp = λn > λα  (d) λe = λp = λn = λα 
 

11. The magnetic field due to a straight current carrying conductor of infinite length at a 
perpendicular distance a is equal to ________. 

OR 
Relation between S.I. unit and C.G.S unit magnetic field is ________. 
 

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

13. Rms or virtual value of alternating current is _________. 
 

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

15. Wave associated with the material particle is known as ___________. 
 

16. The energy of an electron in the ground state of hydrogen atom is – 13.6 eV. What does the 
negative sign signify? 
 

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

for it. 
 

18. Plot a graph showing variation of photoelectric current with collector plate potential at a given 
frequency and intensity of incident radiation. What does the intercept of the graph with potential 
axis signify? 
 

19. Draw energy band diagram for an intrinsic semiconductor at T > 0 K. 
OR 

What is a hole? What is its physical significance? 
 

20. Name two factors on which electrical conductivity of a pure semiconductor at a given 
temperature depends. 
 

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

 
21. Deduce the expression for the energy stored in a parallel plate capacitor C having charges +Q 

and –Q on its plates. 
 

22. Define mobility of electron in a conductor. How does electron mobility change when (i) 
temperature of conductor is decreased and (ii) applied potential difference is doubled at constant 
temperature? 
 

23. An  -particle and a proton are accelerated through the same potential difference. Calculate the 
ratio of linear momenta acquired by the two. 
 

24. Calculate the shortest wavelength in the Balmer series of hydrogen atom. In which region (infra 
red, visible, ultraviolet) of the hydrogen spectrum does this wavelength lie? 
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25. Define ionization energy. How would the ionization energy change when electron in a hydrogen 
atom is replaced by a particle of mass 200 times that of the electron but having the same charge? 

OR 
Draw a plot representing the law of radioactive decay. Define the activity of a sample of a 
radioactive nucleus. Write its SI unit. 
 

26. Draw the circuit diagrams showing how a p–n junction diode is 
(i) forward biased and 
(ii) reverse biased. How is the width of depletion layer affected in the two cases? 

OR 
Explain with the help of a circuit diagram the working of a photodiode. Write briefly how it is 
used to detect the optical signals. 
 

27. A ray PQ incident normally on the refracting face BA is reflected in the prism BAC made of 
material of refractive index 1.5. Complete the path of ray through the prism. From which face 
will the ray emerge? Justify your answer. 

 
 

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

 
28. (i) Derive Snell’s law on the basis of Huygen’s wave theory when light is traveling from a denser 

medium to a rarer medium. 
(ii) Draw the sketches to differentiate between plane wavefront and spherical wavefront. 

 
29. (a) Draw a ray diagram for final image formed at distance of distinct vision (D) by a compound 

microscope and write expression for its magnifying power. 
(b) An angular magnification (magnifying power) of 30x is desired for a compound microscope 
using as objective of focal length 1.25cm and eye piece of focal length 5cm. How will you set up 
the compound microscope? 

OR 
Draw a schematic ray diagram of reflecting telescope showing how rays coming from a distant 
object are received at the eye-piece. Write its two important advantages over a refracting 
telescope. 

 
30. A cell of emf ‘E’ and internal resistance ‘r’ is connected across a variable load resistor R. Draw 

the plots of the terminal voltage V versus (i) R and (ii) the current ‘I’. 
It is found that when R = 4 , the current is 1 A when R is increased to 9 , then current 
reduces to 0.5A. Find the values of the emf E and internal resistance r. 

 
31. (a) Describe the working of light emitting diodes (LEDs). 

(b) Which semiconductors are preferred to make LEDs and why? 
(c) Give two advantages of using LEDs over conventional incandescent low power lamps. 
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32. (a) Write the basic nuclear process involved in the emission of  + in a symbolic form, by a 
radioactive nucleus. 
(b) In the reactions given below:  

11
6

12 12 20
6 6

( )

( )

z
y

c
a b

i C B x v

ii C B Ne He

  

  
 

Find the values of x, y and x & a, b and c. 
 
33. Draw a schematic diagram of a step-up transformer. Explain its working principle. Assuming the 

transformer to be 100% efficient, obtain the relation for (i) the current in the secondary in terms 
of the current in the primary, and (ii) the number of turns in the primary and secondary windings.  

 
34. Write the expression for the generalized form of Ampere’s Circuital law. Discuss its significance 

and describe briefly how the concept of displacement current is explained through 
charging/discharging of a capacitor in an electric circuit. 

 
 

SECTION – D 
Questions 35 to 37 carry 5 marks each. 

 
35. (i) Use Gauss’s law to find the electric field due to a uniformly charged infinite plane sheet. 

What is the direction of field for positive and negative charge densities? 
 
(ii) Find the ratio of the potential differences that must be applied across the parallel and series 
combination of two capacitors C1 and C2 with their capacitances in the ratio 1 : 2 so that the 
energy stored in the two cases become the same. 

OR 
(i) If two similar large plates, each of area A having surface charge densities   and   are 
separated by a distance d in air, find the expressions for  
(a) field at points between the two plates and on outer side of the plates. Specify the direction of 
the field in each case. 
(b) the potential difference between the plates. 
(c) the capacitance of the capacitor so formed. 
 
(ii) Two metallic spheres of radii R and 2R charged so that both of these have same surface 
charge density  . If they are connected to each other with a conducting wire, in which direction 
will the charge flow and why? 
 

36. (i) Explain Biot-Savart law in the vector form. 
(ii) Use is to obtain the expression for the magnetic field at an axial point, distance d from the 
centre of a circular coil of radius R carrying current I. 
(iii) Also, find the ratio of the magnitudes of the magnetic field of the coil at the centre and at 
and axial point for which x = R 3 . 

OR 
(a) A magnetic dipole is placed in a uniform magnetic field with its axis tilted with respect to its 
position of stable equilibrium. Deduce an expression for the time period of (small amplitude) 
oscillation of this magnetic dipole about an axis, passing through its centre and perpendicular to 
its plane. 
(b) If this bar magnet is replaced by a combination of two similar bar magnets, placed over each 
other, how will the time period vary? 
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37. (i) In Young’s double slit experiment, deduce the condition for (a) constructive, and (b) 
destructive interference at a point on the screen. Draw a graph showing variation of intensity in 
the interference pattern position ‘x’ on the screen. 
(ii) Compare the interference pattern observed in Young’s double slit experiment with single slit 
diffraction pattern, pointing out three distinguishing features.  

OR 
(i) Plot a graph to show variation of the angle of deviation as a function of angle of incidence 
light passing through a prism. Derive an expression for refractive index of the prism in terms of 
angle of minimum deviation and angle of prism. 
(ii) What is dispersion of light? What is its cause? 
(iii) A ray of light incident normally on one face of a right isosceles prism is totally reflected as 
shown in fig. What must be the minimum value of refractive index of glass? Give relevant 
calculations. 

 
 
 
 


