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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD – 32 
SAMPLE PAPER TEST 05 (2020-21) 

 
 

CLASS : XII         MAX. MARKS : 70 
SUBJECT: PHYSICS       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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SECTION – A 
 Questions 1 to 14 carry 1 mark each. 

 
1. What happens to a focal length of a convex lens, when it is immersed in water?  

 
2. A 12 µF capacitor is connected to a 50 V battery. How much electrostatic energy is stored in the 

capacitor?  
OR 

Three capacitors of capacitances 2 µF, 3 µF and 4 µF are connected in parallel. What is the total 
capacitance of the combination.  
 

3. A proton and an electron have same kinetic energy. Which one has greater de-Broglie 
wavelength and why?  

OR 
Define the term 'stopping potential' in relation to photoelectric effect.  
 

4. Draw a plot showing the variation of de-Broglie wavelength of electron as a function of its K.E.  
OR 

Define intensity of radiation in photon picture of light.  
 

5. On what factors does the magnitude of the emf induced in the circuit due to magnetic flux 
depend?  
 

6. An LED is constructed from a p-n junction based on a certain semiconducting material whose 
energy gap is 1.9 eV. Find the wavelength of the emitted light.  
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OR 
The graph shown in the figure represents a plot of current versus voltage for a given 
semiconductor. Identify the region, if any, over which the semiconductor has a negative 
resistance.  

 
 

7. Sketch the electric field lines for a uniformly charged hollow cylinder shown in figure. \ 

 
OR 

How does the electric flux due to a point charge enclosed by a spherical Gaussian surface get 
affected when its radius is increased?  
 

8. Two beams of light having intensities I and 4I interfere to produce a fringe pattern on a screen. 
The phase difference between the beams is π/2 at point A and It at point B. What is the 
difference between the resultant intensities at A and B?  
 

9. A vector needs three quantities for its specification. Name the three independent quantities 
conventionally used to specify the earth's magnetic field.  
 

10. Draw graphs showing variation of photoelectric current with applied voltage for two incident 
radiations of equal frequency and different intensities. Mark the graph for the radiation of higher 
Intensity.  
 

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): Diamond behaves like an insulator.  

Reason (R): There is a large energy gap between valence band and conduction band of diamond.  
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12. Assertion (A): The average thermal velocity of the electrons in a conductor is zero.  
Reason (R): Direction of motion of electrons are randomly oriented.  
 

13. Assertion (A): If refractive index of one medium is equal to refractive Index of second medium, 
then beam does not bend at all.  
Reason (R): The bending of light does not depend on refractive indices of media.  
 

14. Assertion (A): Light can travel in vacuum whereas sound cannot do so.  
Reason (R): Light has an electromagnetic wave nature whereas sound is mechanical wave.  
 

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. Newton's rings is a phenomenon in which an interference pattern is created by the reflection of 
light between two surfaces: a spherical surface and an adjacent touching flat surface. It is named 
after Isaac Newton, who investigated the effect in his 1704 treatise Opticks. When viewed with 
monochromatic light. Newton's rings appear as a series of concentric, alternating bright and dark 
rings centred at the point of contact between the two surfaces. When viewed with white light, it 
forms a concentric ring pattern of rainbow colors, because the different wavelengths of light 
interfere at different thicknesses of the air layer between the surfaces.  
 

 
(i) In an interference experiment the ratio of amplitudes of coherent waves is a1/a2 = 1/3. The 
ratio of maximum a and minimum intensities of fringes will be  
(a) 4   (b) 9    (c) 2    (d) 18  
 
(ii) Two coherent sources of intensity 10 W/m2 and 25 W/m2 interfere to from fringes. Find the 
ratio of maximum intensity to minimum intensity  
(a) 15.54   (b) 16.78   (c) 19.72   (d) 18.39  
 
(iii) Which of the following does not show interference?  
(a) Soap bubble  (b) Excessively thin film  (c) A thick film   (d) Wedge shaped film  
 
(iv) In a Young's double-slit experiment, the slit separation is doubled. To maintain the same 
fringe spacing on the screen, the screen-to-slit distance D must be changed to  
(a) 2D   (b) 4D    (c) D/2   (d) D/4  
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(v) Two slits in Young's double slit experiment have widths in the ratio 81: 1. The ratio of the 
amplitudes of light waves is  
(a) 3 : 1   (b) 3 : 2   (c) 9 : 1   (d) 6 : 1 
 

16. When a resistor, inductor and capacitor are connected in series with the supply voltage, then the 
circuit so formed is called a series LCR circuit.  

 
An alternating potential of 100 volts and SO hertz is applied across a series circuit having an 
inductance of S henry, a resistance of 100 ohm and a variable capacitance.  
(i) At what value of capacitance will the current in the circuit be in phase with the applied 
voltage?  
(a) 2µF (b) 4µF (c) 6µF (d) 8µF  
 
(ii) Calculate the current in this condition.  
(a) 5 A (b) 1 A (c) 3 A (d) 6 A  
 
(iii) What will be the potential difference across the resistance?  
(a) 110 V (b) 200 V (c) 100 V (d) 50 V  
 
(iv) What will be the potential difference across the inductor?  
(a) 1570 V (b) 1590 V (c) 100 V (d) 1000 V  
 
(v) What will be the potential difference across the capacitance?  
(a) 200 V (b) 150 V (c) 1260 V (d) 1570 V 
 

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

 

17. When an ac source is connected across an inductor, show on a graph the nature of variation of 
the voltage and the current over one complete cycle.  

OR 
An alternating current generator has an internal resistance Rg and an internal reactance Xg. It is 
used to supply power to a passive load consisting of a resistance Rg and a reactance XL. For 
maximum power to be delivered from the generator to the load, the value of XL is equal to  

18. How do you obtain steady d.c. output from the pulsating voltage? 
 

19. 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?  

OR 
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Ray optics is based on the assumption that light travels in a straight line. Diffraction effects 
(observed when light propagates through small apertures/slits or around small obstacles) 
disprove this assumption. Yet the ray optics assumption is so commonly used in understanding 
location and several other properties of images in optical instruments. What is the justification?  
 

20. Distinguish between an intrinsic semiconductor and p-type semiconductor. Give reason, why, a 
p-type semiconductor crystal is electrically neutral, although nh >> ne?  

OR 
In the following diagrams, write which of the diodes are forward biased and which are reverse 
biased.  

 
 

21. Complete the following nuclear reactions.  

 

22. Plot a graph showing the variation of coulomb force (F) versus 2

1
r

, where r is the distance 

between the two charges of each pair of charges: (1µC, 2µC) and (2µC, -3µC), interpret the 
graphs obtained.  
 

23. Why are electric field lines perpendicular at a point on an equipotential surface of a conductor?  
 

24. Explain the following:  
(i) Why do magnetic lines of force form continuous closed loops?  
(ii) The horizontal component of the earth's magnetic field at a place is B and angle of dip is 60°. 
What is the value of vertical component of earth's magnetic field at equator?  
 

25. The given graphs show the variation of the stopping potential Vs with the frequency (υ) of the 
incident radiations for two different photosensitive materials M1 and M2. The values of the 
stopping potential for M1 and M2, for a frequency υ3(> υ02) of the incident radiations are V1 and 

V2 respectively. Show that the slope of the lines equals  1 2

02 01

V V
 




. 
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SECTION – C 
Questions 26 to 30 carry 3 marks each. 

 
26. An EM wave of intensity I falls on a surface kept in vacuum and exerts radiation pressure p on it 

Show that  
(i) Radiation pressure is I/c if the wave is totally absorbed.  
(ii) Radiation pressure is 2I/c if the wave is totally reflected.  
(iii) Radiation pressure is in the range I/c <p < 2I/c for real surfaces.  

OR 
What happens to the intensity of light from a bulb if the distance from the bulb is doubled? As a 
laser beam travels across the length of a room, its intensity essentially remains constant. What 
geometrical characteristic of LASER beam is responsible for the constant intensity which is 
missing in the case of light from the bulb?  

 

27. A non-conducting thin disc of radius R charged uniformly over one side with surface density a 
rotates about its axis with an angular velocity . Find (i) the magnetic induction at the centre of 
the disc; (ii) the magnetic moment of the disc.  

 

28. Two identical heater wires are first connected in series and then in parallel. Find the ratio of heat 
produced in the two cases.  
 

29. Name the device for converting solar energy into electrical energy. Draw its V-I characteristics 
curve. Why Si and GaAs are preferred for its construction?  

 

30. State Lenz's law. Using this law indicate the direction of the current in a dosed loop when a bar 
magnet with north pole in brought close to it. Explain briefly how the direction of the current 
predicted wrongly results in the violation of the law of conservation of energy.  

OR 
The figure shows a rectangular conducting frame MNOP of resistance R placed partly in a 
perpendicular magnetic field B


 and moved with velocity v


 as shown in the figure.  

Obtain the expression for the  
(a) force acting on the arm 'ON' and its direction.  
(b) power required to move the frame to get a steady emf induced between the arms MN and PO.  

 
 

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

 
31. (a) Using Bohr's theory of hydrogen atom, derive the expression for the total energy of the 

electron in the stationary states of the atom.  



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

(b) If electron in the atom is replaced by a particle (muon) having the same charge but mass 
about 200 times as that of the electron to form a muonic atom, how would (i) the radius and (ii) 
the ground state energy of this be affected?  

OR 
In the study of Geiger-Marsden experiment on scattering of a-particles by a thin foil of gold, 
draw the trajectory of a-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 = R0A1/3, 
where R0 is constant and A is the mass number of the nucleus, show that nuclear matter density 
is independent of A.  
 

32. Obtain the equivalent capacitance for the following network. For a 300 V supply, determine the 
charge and voltage across each capacitor.  

 
OR 

A capacitor is charged to potential V1. The power supply is then disconnected and the capacitor 
is then connected in parallel to another capacitor (uncharged).  
(a) Derive the expression for the common potential of the combination of capacitors.  
(b) Show that the total energy of combination is less than the sum of the energy stored in them 
before they were connected.  
 

33.  (a) Draw a labelled schematic ray diagram of astronomical telescope in normal adjustment. (b) 
Which two aberrations do objectives of refracting telescope suffer from? How are these 
overcome in reflecting telescope?  

OR 
Obtain lens makers formula using the expression n,  

 
Here the ray of light propagating from a rarer medium of refractive index (n1) to a denser 
medium of refractive index (n2) is incident on the convex side of spherical refracting surface of 
radius of curvature R . 

 
 


