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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD – 32 
SAMPLE PAPER – 03 (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 – 03 (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. Figure shows electric field lines in which an electric dipole p is placed as shown. Which of the 

following statements is correct? 

 
(a) The dipole will not experience any force. 
(b) The dipole will experience a force towards right. 
(c) The dipole will experience a force towards left. 
(d) The dipole will experience a force upwards. 
 

2. Find the equivalent capacitance of the system across the terminals A and B. All the capacitors 
have equal capacitances. 

 
(a) 2 C    (b) 4 C   (c) 3 C   (d) 5 C 
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3. A metal rod of length 10 cm and a rectangular cross section of 1 cm × 1/2 cm is connected to a 
battery across opposite faces. The resistance will be 
(a) maximum when the battery is connected across 1 cm × 1/2 cm faces 
(b) maximum when the battery is connected across 10 cm × 1 cm faces 
(c) maximum when the battery is connected across 10 cm × 1/2 cm faces 
(d) same irrespective of the three faces 
 

4. Kirchhoff’s junction rule is a reflection of 
(a) conservation of current density vector. 
(b) conservation of potential. 
(c) the fact that the momentum with which a charged particle approaches a junction is unchanged 
(as a vector) as the charged particle leaves the junction. 
(d) the fact that there is no accumulation of charges at a junction 
 

5. A circular coil of radius 4 cm and of 20 turns carries a current of 3 amperes. It is placed in a 
magnetic field of intensity of 0.5 weber/m2. The magnetic dipole moment of the coil is 
(a) 0.15 ampere–m2   (b) 0.3 ampere–m2  
(c) 0.45 ampere–m2   (d) 0.6 ampere–m2 
 

6. A double convex lens of refractive index μ1 is immersed in a liquid of refractive index μ2. The 
lens will act as transparent plane sheet when 

 
7. There are certain material developed in laboratories which have a negative refractive index. A 

ray incident from air (medium 1) into such a medium (medium 2) shall follow a path given by 

 
 

8. The angle of incidence at which reflected light is totally polarised for reflection from air to glass 
(refractive index n) is 

 
 

9. An electron is moving with an initial velocity 0v v i   and is in a magnetic field 
0B B j . Then, 

its de Broglie wavelength 
(a) remains constant.   (b) increases with time. 
(c) decreases with time.   (d) increases and decreases periodically. 
 

10. The Bohr model for the spectra of a H-atom 
(a) will be applicable to hydrogen in the molecular from. 
(b) will not be applicable as it is for a He-atom. 
(c) is valid only at room temperature. 
(d) predicts continuous as well as discrete spectral lines. 
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11. Force on a charge q moving in a magnetic field B with velocity v at angle θ is equal to 
________. 

OR 
Angle made by the earth’s total magnetic field with the horizontal direction is known as 
_________. 
 

12. S.I. unit of magnetic dipole moment is _________. 
 

13. Average or mean value of ac over a half cycle is _________. 
 

14. Minimum angle of incidence in the denser medium for which angle of refraction becomes 90° is 
called ____________. 
 

15. _________ is the minimum amount of energy required to cause photoelectric emission. 
 

16. The given graph shows the variation of photoelectric current (I) versus applied voltage (V) for 
two different photosensitive materials and for two different intensities of the incident radiation. 
Identify the pairs of curves that correspond to different materials but same intensity of incident 
radiation. 

 
17. The radioactive isotope D decays according to the sequence 1 2

particleD D D    . If the 
mass number and atomic number of D2 are 176 and 71 respectively, what is (i) the mass number 
(ii) atomic number of D? 
 

18. A nucleus 238
92U  undergoes alpha-decay and transforms to thorium. What is 

(i) the mass number, and 
(ii) atomic number of the nucleus produced? 
 

19. Why is the conductivity of n-type semi-conductor greater than that of the p-type semi-conductor 
even when both of these have same level of doping? 

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

20. Why is the conductivity of n-type semi-conductor greater than that of the p-type semi-conductor 
even when both of these have same level of doping? 
 

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

 
21. Write the working principle of a parallel plate capacitor. On what factors, the capacitance of a 

parallel plate capacitor depends? 
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22. A ray of light incident on an equilateral glass prism propagates parallel to the base line of the 
prism inside it. Find the angle of incidence of this ray. Given refractive index of material of glass 
prism is 
 

23. Explain briefly how Einstein’s photoelectric equation using the photon picture of 
electromagnetic radiation accounts for all the observations in the photoelectric effect. 

 
24. Determine the value of the de Broglie wavelength associated with the electron orbiting in the 

ground state of hydrogen atom (Given En = – (13·6/n2) eV and Bohr radius ro = 0·53 
o
A ). How 

will the de Broglie wavelength change when it is in the first excited state ? 
 
25. If the nucleons bound in a nucleus are separated apart from each other, the sum of their masses is 

greater than the mass of the nucleus. Where does this mass difference come from? Explain 
briefly. 

OR 
The energy levels of a hypothetical atom are shown below. Which of the shown transitions will 
result in the emission of photon of wavelength 275nm. 

 
26. Explain, with the help of suitable diagram, the two important processes that occur during the 

formation of p-n junction.  
OR 

How is a light emitting diode fabricated? Briefly state its working.  
 
27. In the potentiometer circuit shown, the null point is at X. State with reason, where the balance 

point will be shifted when  (a) resistance R is increased, keeping all other parameters unchanged;  
(b) resistance S is increased, keeping R constant. 

 
 
 

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

 
28. (a) Define ‘activity’ of a radioactive substance. 

(b) Two different radioactive elements with half lives T1 and T2 have N1 and N2 undecayed 
atoms respectively present at a given instant. Derive an expression for the ratio of their activities 
at this instant in terms of N1 and N2. 
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29. Answer the following :  
(a) In what way is diffraction from each slit related to the interference pattern in a double slit 
experiment ?  
(b) When a tiny circular obstacle is placed in the path of light from a distant source, a bright spot 
is seen at the centre of the shadow of the obstacle. Explain, why.  
(c) How does the resolving power of a microscope depend on (i) the wavelength of the light used 
and (ii) the medium used between the object and the objective lens ? 

 
30. Draw the magnetic field lines distinguishing between diamagnetic and paramagnetic materials. 

Give a simple explanation to account for the difference in the magnetic behaviour of these 
materials. 

 
31. (a) Show that the average power consumed in an inductor L connected to an a.c. source is zero.  

(b) In a series LR circuit, XL = R and the power factor of the circuit is P1. When a capacitor with 
capacitance C such that XC = XL is put in series, the power factor becomes P2. Find out P1 / P2. 

 
32. A convex lens of focal length 20 cm is placed coaxially with a concave mirror of focal length 10 

cm at a distance of 50 cm apart from each other. A beam of light coming parallel to the principal 
axis is incident on the convex lens. Find the position of the final image formed by this 
combination. Draw the ray diagram showing the formation of the image. 

OR 
(a) Draw a labelled ray diagram showing the formation of a final image by a compound 
microscope at least distance of distinct vision. 
(b) The total magnification produced by a compound microscope is 20. The magnification 
produced by the eyepiece is 5. The microscope is focussed on a certain object. The distance 
between the objective and eyepiece is observed to be 14 cm. If least distance of distance vision is 
20 cm, calculate the focal length of the objective and the eyepiece. 
 

33. Suggest an idea to convert a full wave bridge rectifier to a half wave rectifier by changing the 
connecting wire/s. Draw the diagram and explain your answer. 
 

34. Define the electric resistivity of a conductor.  
Plot a graph showing the variation of resistivity with temperature in the case of a (a) conductor, 
(b) semiconductor.  
Briefly explain, how the difference in the behaviour of the two can be explained in terms of 
number density of charge carriers and relaxation time. 
 

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

 
35. (a) Define a wavefront.  

(b) Using Huygens’ principle, draw the diagrams to show the nature of the wavefronts when an 
incident plane wavefront gets  

(i) reflected from a concave mirror,  
(ii) refracted from a convex lens.  

(c) Draw a diagram showing the propagation of a plane wavefront from denser to a rarer medium 
and verify Snell’s law of refraction. 

OR 
(a) A concave mirror produces a real and magnified image of an object kept in front of it. Draw a 
ray diagram to show the image formation and use it to derive the mirror equation.  
(b) A beam of light converges at a point P. Now a lens is placed in the path of the convergent 
beam 12 cm from P. At what point does the beam converge if the lens is  
(i) a convex lens of focal length 20 cm,  (ii) a concave lens of focal length 16 cm ? 
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36. (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 tortoid is zero. 

OR 
(a) 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. 

 
 

(b) An observer to the left of a solenoid of N turns each of cross-section area A observes that a 
steady current I in it flows in the clockwise direction. Depict the magnetic field lines due to the 
solenoid specifying its polarity and show that it acts as a bar magnet of magnetic moment m = 
NIA. 
 

37. (a) Derive the expression for the potential energy of an electric dipole of dipole moment p


 
placed in a uniform electric field E


. Find out the orientation of the dipole when it is in (i) stable 

equilibrium, (ii) unstable equilibrium. 
(b) Figure shows a configuration of the charge array of two dipoles. 

 
Obtain the expression for the dependence of potential on r for r >> a for a point P on the axis of 
this array of charges. 

OR 
(a) Define electric flux. Write its S.I. unit.  
(b) Using Gauss’s law, obtain the electric flux due to a point charge ‘q’ enclosed in a cube of 
side ‘a’.  
(c) Show that the electric field due to a uniformly charged infinite plane sheet at any point distant 
x from it, is independent of x. 

 
 
 
 
 
 


