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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD–32   
SAMPLE PAPER TEST 03 FOR BOARD EXAM (2022-23) 

 
SUBJECT: PHYSICS       MAX. MARKS : 70 
CLASS : XII        DURATION: 3 HRS  
General Instructions: 
1. There are 35 questions in all. All questions are compulsory 
2. This question paper has five sections: Section A, Section B, Section C, Section D and Section E. 

All the sections are compulsory. 
3. Section A contains eighteen MCQ of 1 mark each, Section B contains seven questions of two 

marks each, Section C contains five questions of three marks each, section D contains three long 
questions of five marks each and Section E contains two case study based questions of 4 marks 
each. 

4. There is no overall choice. However, an internal choice has been provided in section B, C, D and 
E. You have to attempt only one of the choices in such questions. 

5. Use of calculators is not allowed. 
 

SECTION – A 
 Questions 1 to 18 carry 1 mark each. 

 
1. A point charge is situated at an axial point of a small electric dipole at a large distance from it. 

The charge experiences a force F. If the distance of the charge is doubled, the force acting on the 
charge will become 
(a) 2F   (b) F/2   (c) F/4   (d) F/8. 
 

2. A rectangular coil of length 0.12 m and width 0.1 m having 50 turns of wire is suspended 
vertically in a uniform magnetic field of strength 0.2 Weber/m?. The coil carries a current of 2 A. 
If the plane of the coil is inclined at an angle of 30* with the direction of the field, the torque 
required to keep the coil in stable equilibrium will be 
(a) 0.24 Nm  (b) 0.12 Nm   (c) 0.15 Nm   (d) 0.20 Nm 
 

3. An isosceles right angled current carrying loop PQR is placed in a uniform magnetic field B


 
pointing along PR. If the magnetic force acting on the arm PQ is F, then the magnetic force 
which acts on the arm OR will be 

 
(a) F   (b) F/√2   (c) √2 F   (d) -F 
 

4. A magnetic needle is kept in a uniform magnetic field. It experiences 
(a) a force and a torque   (b) a force but not a torque 
(c) a torque but not a force  (d) neither a torque nor a force 
 

5. A series LCR circuit is shown in figure. The source frequency f is varied, but the current is kept 
unchanged. Which of the curves shows changes of VC, and VL, with frequency? 
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6. Two circular coils can be arranged in any of the three situations as shown in fig. Their mutual 
inductance will be: 

 
(a) maximum in situation (i)   (b) maximum in situation (i) 
(c) maximum in situation (iii)   (d) same in all situations 
 

7. Which is reverse biased diode? 

 
8. White light is incident on the interface of glass and air as shown in figure. If green light is just 

totally internally reflected, then the emerging ray in air contains  
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(a) yellow, orange, red Glass  (b) violet, indigo, blue 
(c) all colours White   (d) all colours except green light  
 

9. A thin glass (refractive index 1.5) lens has optical power of - 5 D in air. Its optical power in 
liquid with refractive index 1.7 will be 
(a) -1 D   (b) +1 D   (c) -25 D   (d) +25 D  
 

10. The Young's double-slit experiment is performed with blue and green lights of wavelengths 4360 
Å and 5460 Å respectively. If x is the distance of 4th maxima from the central one, then 

(a) ( ) ( )blue greenx x  (b) ( ) ( )blue greenx x  (c) ( ) ( )blue greenx x  (d) ( ) 5460
( ) 4360

blue

green

x
x

   

 
11. 14. The binding energy per nucleon in 7

3 Li  and 4
2 He  are 7.06 MeV and 5.60 MeV respectively, 

then in the reaction:  7 4
3 22( )p Li He   the energy of proton must be 

(a) 28.24 MeV  (b) 17.28 MeV  (c) 1.46 MeV   (d) 39.2 MeV 
 

12. In an-type semiconductor, which of the following statements is true? 
(a) Electrons are majority carriers and trivalent atoms are the dopants. 
(b) Electrons are minority carriers and pentavalent atoms are dopants. 
(c) Holes are minority carriers and pentavalent atoms are dopants. 
(d) Holes are majority carriers and trivalent atoms are dopants. 
 

13. In a photoelectric experiment, the stopping-potential for the incident light of wavelength 4000 Å 
is 2 volt. If the wavelength be changed to 3000 Å, the stopping potential will be 
(a) 2 volt   (b) less than 2 volt  (c) zero  (d) more than 2 volt 
 

14. The electric potential V at any point (x, y, z) is given by V = 3x2 where x is in metres and V in 
volts. The electric field at the point (1 m, 0, 2 m) is 
(a) 6 V/m along — x-axis  (b) 6 V/m along + x-axis  
(c) 1.5 V/m along — x-axis  (c) 1.5 V/m along + x-axis 
 

15. In a dc circuit the direction of current inside the battery and outside the battery respectively are 
(a) positive to negative terminal and negative to positive terminal 
(b) positive to negative terminal and positive to negative terminal 
(c) negative to positive terminal and positive to negative terminal 
(d) negative to positive terminal and negative to positive terminal 
 

ASSERTION-REASON BASED QUESTIONS 
In the following questions, a statement of assertion (A) is followed by a statement of Reason (R). 
Choose the correct answer out of the following choices. 
(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 but R is true. 
 
16. Assertion (A) : Susceptibility is defined as the ratio of intensity of magnetisation I to magnetic 

intensity H. 
Reason (R) : Greater the value of susceptibility, smaller the value of intensity of magnetisation I. 
 

17. Assertion (A): In the Bohr model of the hydrogen, atom, v and E represent the speed of the 
electron and the total energy of the electron respectively. Then v/E is proportional to the 
quantum number n of the electron. 
Reason (R): v n  and 2E n  
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18. Assertion (A) : The conductivity of an electrolyte is very low as compared to a metal at room 

temperature. 
Reason (R): The number density of free ions in electrolyte is much smaller as compared to 
number density of free electrons in metals. Further, ions drift much more slowly, being heavier. 
 

SECTION – B 
Questions 19 to 25 carry 2 marks each. 

 
 

19. The magnetic susceptibility of magnesium at 300 K is 1.2 x 105. At what temperature will its 
magnetic susceptibility become 1.44 x 105? 
 

20. The figure shows the plot of binding energy (BE) per nucleon as a function of mass number A. 
The letters A, B, C, D and E represent the positions of typical nuclei on the curve. Point out, 
giving  reasons, the two processes (in terms of A, B, C, D and E), one of which can occur due to 
nuclear fission and the other due to nuclear fusion. 

 
OR 

A heavy nucleus X of mass number 240 and binding energy per nucleon 7.6 MeV is split into 
two fragments Y and Z of mass numbers 110 and 130. The binding energy of nucleons in Y and 
Z is 8.5 MeV per nucleon. Calculate the energy Q released per fission in MeV. 
 

21.  (i) How are infrared waves produced? Write their one important use. 
(ii) The thin ozone layer on top of the stratosphere is crucial for human survival. Why? 
 

22. Suppose that the particle is an electron projected with velocity vx = 2.0 x 106 m/s. If electric field 
between the plates separated by 0.5 cm is 9.1 x 102 N/C, where will the electron strike the upper 
plate? (|e| = 1.6 x 10-19 C, m = 9.1 x 10-31 kg.)  

23. When is Hα line in the emission spectrum of hydrogen atom obtained? Calculate the frequency of 
the photon emitted during this transition. 
 

24. Explain, how the heavy doping of both p-and n-sides of a p-n junction diode results in the 
electric field of the junction being extremely high even with a reverse bias voltage of a few volts.  
 

25. A ray of light passing from air through an equilateral glass prism undergoes minimum deviation 
when the angle of incidence is 3/4 th of the angle of prism. Calculate the speed of light in the 
prism. 

OR 
The radii of curvature of both the surfaces of a lens are equal. If one of the surfaces is made 
plane by grinding, then will the focal length of lens change? Will the power change? 
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SECTION – C 
Questions 26 to 30 carry 3 marks each. 

 

26. A proton, a deuteron and an alpha particle, are accelerated through the same potential difference 
and then subjected to a uniform magnetic field B


, perpendicular to the direction of their 

motions. Compare (i) their kinetic energies, and (ii) if the radius of the circular path described by 
proton is 5 cm, determine the radii of the paths described by deuteron and alpha particle. 

OR 
(i) An electron moving horizontally with a velocity of 4 x 104 m/s enters a region of uniform 
magnetic field of 10-5 T acting vertically upward as shown in the figure. Draw its trajectory and 
find out the time it takes to come out of the region of magnetic field. 

 
(ii) A straight wire of mass 200 g and length 1.5 m carries current of 2A. It is suspended in mid 
air by a uniform magnetic field B. What is the magnitude of the magnetic field?  
 

27. The energy level diagram of an element is given below. Identify, by doing necessary 
calculations, which transition corresponds to the emission of a spectral line of wavelength 102.7 
nm. 

 
 

28.  Draw V- I characteristics of a p-n junction diode. Answer the following questions, giving 
reasons: 
(i) Why is the current under reverse bias almost independent of the applied potential upto a 
critical voltage? 
(ii) Why does the reverse current show a sudden increase at the critical voltage? 
 

29. (i) A rod of length l is moved horizontally with a uniform velocity ‘v’ in a direction 
perpendicular to its length through a region in which a uniform magnetic field is acting vertically 
downward. Derive the expression for the emf induced across the ends of the rod. 
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(ii) How does one understand this motional emf by invoking the Lorentz force acting on the free 
charge carriers of the conductor? Explain. 

OR 
Two identical loops, one of copper and the other of aluminium, are rotated with the same angular 
speed in the same magnetic field. Compare (i) the induced emf and (ii) the current produced in 
the two coils. Justify your answer. 
 

30. A cube of side 20 cm is kept in a region as shown in the figure. An electric field E


 exists in the 
region such that the A potential at a point is given by V = 10x + 5, where V is in volt and x is in 
m. 

 
Find the (i) electric field, and  (ii) total electric flux through the cube.  
 

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

 

31. (i) The given figure shows the electric field lines around three point charges A, B and C. 
(a) Which charges are positive?  
(b) Which charge has the largest magnitude? Why? 
(c) In which region or regions of the picture could the electric field be zero? Justify your answer. 

(1) near A (2) near B (3) near C (4) nowhere. 
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(ii) A hollow cylindrical box of length 1 m and area of cross-section 25 cm? is placed in a three 
dimensional coordinate y system as shown in the figure.  

 
The electric field in the region is given by E = 50x i , where E is in NC-1 and x is in metres.  
Find: (a) net flux through the cylinder.  
(b) charge enclosed by the cylinder. 

OR 
(i) State Gauss’s law in electrostatics. A cube with y each side ‘a’ is kept in an electric field 
given by E


 = C x r , (as is shown in the figure) where C is a positive dimensional constant.  

 
Find out (a) the electric flux through the cube, and 
(b) the net charge inside the cube.  
(ii) In the figure there are three infinite long thin sheets having surface charge density +2σ, -2σ 
and +σ respectively. Give the magnitude and direction of electric field at a point to the left of 
sheet of charge density +2σ and to the right of sheet of charge density +σ. 

 
 

32. (i) Using Biot-Savart's law, derive an expression for magnetic field at any point on axial line of a 
current carrying circular loop. Hence, find magnitude of magnetic field intensity at the centre of 
circular coil. 
(ii) Two co-axial circular loops L1 and L2 of radii 3 cm and 4 cm are placed as shown. What 
should be the magnitude and direction of the current in the loop L2 so that the net magnetic field 
at the point O be zero? 
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OR 

(i) Derive an expression for torque acting on a rectangular current carrying loop kept in a 
uniform magnetic field B. Indicate the direction of torque acting on the loop. 
(ii) A magnetised needle of magnetic moment 4.8 x 107 JT-1 is placed at 30° with the direction of 
uniform magnetic field of magnitude 3 x 10-2 T. Calculate the torque acting on the needle. 

33.  (i) Use Huygens’ principle to show how a plane wavefront propagates from a denser to rarer 
medium. Hence, verify Snell’s law of refraction.  
(ii) A ray of light falls on a transparent sphere with centre C as shown in the figure. The ray 
emerges from the sphere parallel to the line AB. Find the angle of refraction at A if refractive 
index of the material of the sphere is √3. 

 
OR 

(i) Define the term wavefront. Using Huygen’s wave theory, verify the law of reflection. 
(ii) A convex lens made of a material of refractive index n1, is kept in-a medium of refractive 
index n2. Parallel rays of light are incident on the lens. Complete the path of rays of light 
emerging from the convex lens if: (i) n1 > n2 (ii) n1 = n2 (iii) n1 < n2. 
 
 

SECTION – E(Case Study Based Questions) 
Questions 34 to 35 carry 4 marks each. 

 
34. Case-Study 1:  

Read the following paragraph and answer the questions.  
Newton’s Rings 
The figure shows convex surface of a lens in contact with a plane glass plate. A thin film of air is 
formed between the two surfaces. When you view the setup with monochromatic light, you see 
circular interference fringes. These were studied by Newton and are called Newton’s rings. 
When you view the setup by reflected light, the center of the pattern is black. Can you see why 
this should be expected? 
We can use interference fringes to compare the surfaces of two optical parts by placing the two 
in contact and observing the interference fringes. The figure shows a photograph made during 
the grinding of a telescope objective lens. The lower, larger diameter, thicker disk is the correctly 
shaped master, and the smaller, upper disk is the lens under test. The “Contour lines” are 
Newton’s interference fringes; each one indicates an additional distance between the specimen 
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and the master of one half wavelength. At 10 lines from the center spot the distance between the 
two surfaces is 5 wavelengths, or about 0.003 mm. This isn’t very good, high quality lenses are 
routinely ground with a precision of less than one wavelength. The surface of the primary mirror 
of the Hubble Space Telescope was ground to a precision of better than 1/50 wavelength. 
Unfortunately, it was ground to incorrect specifications, creating one of the most precise errors in 
the history of optical technology. 

 
(i) What phenomenon is responsible for light spreading as it passes through a narrow slit? 
(ii) How does Newton's rings appear when viewed with white light? 
(iii) A beam of light consisting of two wavelength 650 nm and 520 nm, is used to obtain 
interference fringes in a Young's double slit experiment on a screen 1.2 m away. The separation 
between the slits is 2 mm. Find the distance of the third bright fringe on the screen from the 
central maximum for wavelength 650 nm. 

OR 
(iii) Two coherent light beams of intensity I and 4I are superposed. What are the possible 
maximum and minimum intensities in the resulting beam? 
 

35. Case-Study 2:  
Read the following paragraph and answer the questions 
Migration of Birds 
The migratory birds pattern is one of the mysteries in the field of science. For example, every 
winter birds from Siberia fly unerringly to water spots in the Indian sub-continent. There has 
been a suggestion that electromagnetic induction may provide a clue to the as migratory patterns. 
The earth's magnetic field has existed throughout evolutionary history. It would be of great 
benefit to migratory birds to use this field to determine the direction. As far as we know birds 
contains no ferromagnetic material. So, electromagnetic induction seems to be the only 
reasonable mechanism to determine the direction. Consider the optimal case where the magnetic 
field B, the velocity of the bird v and two relevant points of its anatomy separated by a distance 
J, all three are mutually perpendicular. From the formula for motional emf 

i.e.   = Blv 

 
Certain kinds of fishes are able to detect small potential differences. However, in these fishes, 
special cells have been identified which detect small voltage differences. In birds no such cells 
have been identified. Thus, the migration patterns of birds continue to remains a mystery. 
(i) State the law that gives the polarity of the induced emf. 
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(ii) A metallic rod PQ of length l is rotated with an angular with an angular velocity w in a 
magnetic field B


 about an axis passing through the mid-point O of the rod and perpendicular to 

the plane of paper as shown in the figure. What is the potential difference developed between the 
point O and Q of the rod? 

 
(iii) A migratory siberian bird is flying in the sky with a velocity of 10 m/s and the distance 
between two feathers is 2cm. The earth’s magnetic field B perpendicular to the feathers is 4 x 10-

5 T. How much emf generated between the two feathers? 
OR 

(iii) An aeroplane having a wing span of 35 m flies due north with a speed of 90 m/s, given B = 4 
x 10-5 T. How much potential difference would be develop between the tips of the wings? 
 

 
 


