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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD–32   
SAMPLE PAPER TEST 02 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. If the net electric flux through a closed surface is zero, then we can infer 

(a) no net charge is enclosed by the surface 
(b) uniform electric field exists within the surface 
(c) electric potential varies from point to point inside the surface 
(d) charge is present inside the surface. 
 

2. A battery consists of a variable number ‘n’ of identical cells having internal resistances 
connected in series. The terminals of battery are short circuited and the current i is measured. 
Which of the graph below shows the relationship between i and n? 

 
 

3. The correct arrangement of colours in the descending order of their wavelength is 
(a) yellow, violet, green, orange. 
(b) orange, yellow, green, violet. 
(c) violet, green, yellow, orange. 
(d) yellow, green, orange, violet. 
 

4. A positive charge enters in a magnetic field and travels parallel to but opposite the field. If 
experiences 
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(a) an upward force.  (b) a downward force. 
(c) an accelerated force.  (d) no force. 
 

5. If a ferromagnetic material is inserted in a current carrying solenoid, the magnetic field of 
solenoid 
(a) largely increases.   (b) slightly increases. 
(c) largely decreases.   (d) slightly decreases. 
 

6. A charged particle oscillates about its mean equilibrium position with a frequency of 109 Hz. For 
producing electromagnetic waves which one is not true? 
(a) They will have frequency of 109 Hz. 
(b) They will have frequency of 2 × 109 Hz. 
(c) They will have a wavelength of 0.3 m. 
(d) They fall in the region of radio waves. 
 

7. A beam of light consisting of red, green and blue colours is incident on a right angled prism. The 
refractive index of the material of the prism for red, green and blue wavelengths are 1.39, 1.44 
and 1.47 respectively. The prism will 

 
(a) separate the red colour part from the green and blue colours. 
(b) separate the blue colour part from the red and green colours. 
(c) separate all the three colours from one another. 
(d) not separate the three colours at all. 
 

8. A capacitor is charged by using a battery which is then disconnected. A dielectric slab is then 
slipped between the plates, which results in 
(a) reduction of charge on the plates and increase of potential difference across the plates. 
(b) increase in the potential difference across the plate, reduction in stored energy, but no change 
in the charge on the plates. 
(c) decrease in the potential difference across the plates, reduction in the stored energy, but no 
change in the charge on the plates. 
(d) none of these 
 

9. Two waves are said to be coherent if they have. 
(a) same phase and different amplitude. 
(b) different frequency phase and amplitude. 
(c) same frequency but different amplitude. 
(d) same frequency, phase and amplitude. 
 

10. An interference pattern is observed by Young’s double slit experiment. If now the separation 
between coherent sources is halved and the distance of screen from coherent sources is doubled, 
the new fringe width 
(a) becomes double.   (b) becomes one-fourth. 
(c) remains the same.   (d) becomes four times. 
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11. An electric dipole of moment p is placed in the position of stable equilibrium in a uniform 
electric field E


. The couple required to rotate it through an angle θ the initial position is: 

(a) –pE cos θ  (b) pE tan θ  (c) pE cos θ   (d) pE sin θ 
 

12. An electric dipole placed in a non-uniform electric field can experience 
(a) a force but not a torque 
(b) a torque but not a force 
(c) always a force and a torque 
(d) neither a force nor a torque 
 

13. If the ammeter in the given circuit shown in the diagram reads 2A, the resistance R is 

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

14. A positive charge +Q is uniformly distributed along a circular ring of radius R. A small test 
charge q is placed at the centre of ring, (see below Fig.). Then:  

 
(a) If q > 0 and is displaced away from the centre in the plane of ring, it will be pushed back 
towards the centre. 
(b) If q < 0 and is displaced away from the centre in the plane of ring, it will never return to the 
centre and will continue moving till it hits the ring. 
(c) If q < 0, it will perform S.H.M. for small displacement along the axis. 
(d) all the above 
 

15. Two identical conducting balls A and B have charges –Q and +3Q respectively. They are 
brought in contact with each other and then separated by a distance d apart. The nature of the 
Coulomb force between them is 
(a) attractive (b) repulsive  (c) both (a) and (b) (d) neutral 
 

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): Coefficient of self induction of an inductor depends upon the rate of change of 
current passing through it. 

Reason (R): From die L
dt

 , We can see that, eL
di
dt


 
 
 

1L
di
dt
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17. Assertion (A): The alternating current lags behind the emf by a phase angle of π/2, when AC 

flows through an inductor. 
Reason (R): The inductive reactance increases as the frequency of AC source decreases. 
 

18. Assertion (A): On heating ferromagnetic or ferrimagnetic substances, they become 
paramagnetic. 
Reason (R): Both ferromagnetic and ferromagnetic are strongly attracted by the magnetic field. 
 

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

 
 

19. Find the number of unique radiations that can be emitted for a sample of hydrogen atoms excited 
to the nth level. 

OR 
The radius of the innermost electron orbit of a hydrogen atom is 5.3 × 10–11 m. What are the radii 
of the n = 2 and n = 3 orbits?  
 

20. How does one explain the emission of electrons from a photosensitive surface with the help of 
Einstein’s photoelectric equation? 
 

21. A conducting rod of length 2 m is placed on a horizontal table in north-south direction. It carries 
a current of 5 A from south to north. Find the direction and magnitude of the magnetic force 
acting on the rod. Given that the Earth’s magnetic field at the place is 0.6 × 10–4 T and angle of 
dip is π/6 
 

22. A parallel beam of light is incident on a thin lens as shown. The radius of curvature of both 
surfaces is R. Determine the focal length of this system.  

 

 
 

23. Draw ray diagrams to show how specially designed prisms make use of total internal reflection 
to obtain inverted image of the object by deviating rays (i) through 90°° and (ii) through 180°. 
 

24. A 12.5 eV electron beam is used to bombard gaseous hydrogen at room temperature. Upto which 
energy level the hydrogen atoms would be excited? 
 

25. Two slits are made one millimetre apart and the screen is placed one metre away. What is the 
fringe separation when blue-green light of wavelength 500 nm is used? 

OR 
What should be the width of each slit to obtain n maxima of double slit pattern within the central 
maxima of single slit pattern? 
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SECTION – C 
Questions 26 to 30 carry 3 marks each. 

 

26. Explain giving reasons for the following:  
(a) Photoelectric current in a photocell increases with the increase in the intensity of the incident 
radiation. 
(b) The stopping potential (V0) varies linearly with the frequency () of the incident radiation for 
a given photosensitive surface with the slope remaining the same for different surfaces.  

 

27. How does an oscillating charge produce electromagnetic wave? Explain. 
Draw a sketch showing the propagation of plane e.m. wave along the Z-direction, clearly 
depicting the directions of oscillating electric and magnetic field vectors.  
 

28. 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 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 E


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

 
OR 

The electric potential as a function of distance ‘x’ is shown in the figure. Draw a graph of the 
electric field E as a function of x. 

 
29. An inductor L of inductive reactance XL is connected in series with a bulb B and an ac source. 

How would brightness of the bulb change when (i) number of turn in the inductor is reduced, (ii) 
an iron rod is inserted in the inductor and (iii) a capacitor of reactance XC = XL is inserted in 
series in the circuit. Justify your answer in each case.  

OR 
A source of ac voltage V = V0 sint is connected to a series combination of a resistor ‘R’ and a 
capacitor ‘C’. Draw the phasor diagram and use it to obtain the expression for (i) impedance of 
the circuit and (ii) phase angle. 
 

30. Explain briefly with the help of necessary diagrams, the forward and the reverse biasing of a p-n 
junction diode. Also draw their characteristic curves in the two cases.  
 

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

 
31. State Huygen’s principle. Show, with the help of a suitable diagram, how this principle is used to 

obtain the diffraction pattern by a single slit. 
Draw a plot of intensity distribution and explain clearly why the secondary maxima become 
weaker with increasing order (n) of the secondary maxima. 
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OR 
Draw a ray diagram to show the working of a compound microscope. Deduce an expression for 
the total magnification when the final image is formed at the near point. 
In a compound microscope, an object is placed at a distance of 1×5 cm from the objective of 
focal length 1× 25 cm. If the eye piece has a focal length of 5 cm and the final image is formed at 
the near point, estimate the magnifying power of the microscope.  
 

32. Figure shows a plot of stopping potential (V0) with frequency () of incident radiation for two 
photosensitive material M1 and M2. 
Explain (i) why the slope of both the lines is same? 
(ii) for which material emitted electrons have greater kinetic energy for the same frequency of 
incident radiation?  

 
OR 

 (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. 
(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?  
 

33. A small conducting sphere of radius ‘r’ carrying a charge +q is surrounded by a large concentric 
conducting shell of radius R on which a charge +Q is placed. Using Gauss’s law derive the 
expressions for the electric field at a point ‘x’ 
(a) between the sphere and the shell (r < x < R). 
(b) outside the spherical shell.  

OR 
Derive an expression for the potential energy of an electric dipole in a uniform electric field. 
Explain conditions for stable and unstable equilibrium.  
 

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 
Induced Current: The steady current in the coil C2 as shown below produces a steady magnetic 
field. As coil C2 is moved towards the coil C1, the galvanometer shows a deflection. This 
indicates that electric current is induced in coil C1. When C2 is moved away, the galvanometer 
shows a deflection again, but this time in the opposite direction. This deflection is based upon the 
Faraday's law of electromagnetic induction.  
(i) On what factors does the magnitude of the emf induced in the circuit due to magnetic flux 
depend?           (1) 
(ii) Suggest an alternative device to demonstrate the induced current in place of a galvanometer.  

(1) 
(iii) A long straight current carrying wire passes normally through the centre of circular loop. If 
the current through the wire increases, will there be an induced emf in the loop? Justify. (2) 

OR 
(iii) Write any two ways by which a large deflection can be obtained in the galvanometer G. (2)  
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35. Case-Study 2:  
Read the following paragraph and answer the questions.  

The capacity of a parallel plate air capacitor is 0
o AC
d


 . When air is replaced fully by an 

insulating medium of dielectric constant K, its capacity becomes 0
0m

AAC K KC
d d


   . 

When thickness of dielectric is t (< d), then the capacity is 0

11
d

AC
d t

k




   
 

. For metals, K = ∞. 

Therefore, when a metal plate of thickness t < d is introduced, the capacity becomes 0' AC
d t





 

 
(i) When area of parallel plate air capacitor is halved and distance between the plates is doubled, 
find value of n for which its capacity becomes n times.    (1) 
(ii) What is the Potential drop in a dielectric?     (1) 
(iii) A metal plate of thickness t = d/2 is introduced in between the plates of an air capacitor. Find 
the increase in its capacity.       (2) 

OR 
(iii) Find the new capacity, if very thin metal foil is introduced in between the plates of an air 
capacitor of capacitance C.       (2) 

 
 
 


