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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD–32   
SAMPLE PAPER TEST 04 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 metallic shell has a point charge q kept inside a cavity. Which one of the following diagrams 

correctly represents the electric lines of force? 

 
 

2. An electron is released from rest in a region of uniform electric and magnetic fields acting 
parallel to each other. The electron will 
(a) move in a straight line.  (b) move in a circle. 
(c) remain stationary.   (d) move 1n a helical path. 
 

3. Which of the following statements is correct? 
(a) Magnetic field lines do not form closed loops. 
(b) Magnetic field lines start from north pole and end at south pole of a magnet. 
(c) The tangent at a point on a magnetic field line represents the direction of the magnetic field at 
that point. 
(d) Two magnetic field lines may intersect each other. 
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4. The current in the primary coil of a pair of coils changes from 7A to 3A in 0.04 s. The mutual 
inductance between the two coils is 0.5 H. The induced emf in the secondary coil is 
(a) 50 V   (b) 75V   (c) 100 V   (d) 220 V 
 

5. Three charges q, -q and q0, are placed as shown in figure. The magnitude of the net force on the 

charge q0, at point O is 
0
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6. The Electric flux through the surface  

 
(a) in Fig.(iv) is the largest. 
(b) in Fig.(iii) is the least. 
(c) in Fig.(ii) is same as Fig.(iii) but is smaller than Fig. (iv) 
(d) is the same for all the figures. 
 

7. Dimensions of a block are l cm x l cm x 100 cm. If specific resistance of its material is 3 x 10-7  
Ω m, then the resistance between the opposite rectangular faces is 
(a) 3 x 10-9 Ω    (b) 3 x 10-7 Ω    (c) 3 x 10-5 Ω    (d) 3 x 10-3 Ω 

 
8. The area of a square shaped coil is 10-2 m2. Its plane is perpendicular to a magnetic field of 

strength 10-3 T. The magnetic flux linked with the coil is 
(a) 10 Wb   (b) 10-5 Wb   (c) 105 Wb   (d) 100 Wb 
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9. According to Einstein's photoelectric equation, the graph between the kinetic energy of 
photoelectrons ejected and the frequency of incident radiation is  

 
 

10. Given below are two statements labelled as Statement P and Statement Q: 
Statement P : A total reflecting prism is used to erect the inverted image without deviation. 
Statement Q : Rays of light incident parallel to base of prism emerge out as parallel rays. 
Select the most appropriate option: 
(a) P is true, but Q is false   (b) P is false, but Q is true 
(c) Both P and Q are true    (c) Both P and Q are false 
 

11. A glass prism of refractive index 1-5 is immersed in water (refractive index 4/3), A light beam 
incident normally on the face AB (fig. shown) is totally reflected to reach the face BC if 

 
(a) sinθ > 8/9 (b) 2/3 < sinθ < 8/9 (c) sinθ ≤ 2/3 (d) none of the above 
 

12. In Bohr's model of hydrogen atom, the total energy of the electron in nth discrete orbit is 
proportional to 
(a) n   (b) 1/n    (c) n2    (d) 1/n2  
 

13. The diagram shows the energy levels for an electron in a certain atom. The transition that 
represents the emission of a photon with the highest energy is 

 
(a) I   (b) II    (c) III    (d) IV 
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14. Consider sunlight incident on a slit of width 104 Å. The image seen through the slit shall 

(a) be a fine sharp slit white in colour at the center. 
(b) a bright slit white at the center diffusing to zero intensities at the edges. 
(c) a bright slit white at the center diffusing to regions of different colours. 
(d) only be a diffused slit white in colour.  
 

15. The variation of induced emf (E) with time t in a coil if a short bar magnet is moved along its 
axis with a constant velocity is best represented as:  
 

 
 
 

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): When a charged particle moves in a circular path, it produces electromagnetic 

wave. 
Reason (R) : Charged particle has acceleration. 
 

17. Assertion (A): If a proton and an electron a replaced in the same uniform electric field, they 
experience different acceleration. 
Reason (R): Electric force on a test charge is independent of its mass. 
 

18. Assertion (A) : Thermonuclear fusion reactions may become the source of unlimited power for 
the mankind. 
Reason (R): A single fusion event involving isotopes of hydrogen produces more energy than 

energy from nuclear fission of 
235
93

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

 
 

19. A slab of material of dielectric constant K has the same area as that of the plate of a parallel plate 
capacitor but has the thickness d/2, where d is the separation between the plates. Find out the 
expression for its capacitance when the slab is inserted between the plates of the capacitor.  
 

20. A charged particle enters perpendicularly a region having either (i) magnetic field or (ii) an 
electric field. How can the trajectory followed by the charged particle help us to know whether 
the region has an electric field or a magnetic field? Explain briefly. 
 

21. What are optical fibres? Mention their one practical application. 
 

22. A 100 W sodium lamp radiates energy uniformly in all directions. The lamp is located at the 
centre of a large sphere that absorbs all the sodium light which is incident on it. The wavelength 
of the sodium light is 589 nm. 
(i) What is the energy associated per photon with sodium light? 
(ii) At what rate are the photons delivered to the sphere? 

OR 
If light of wavelength 412.5 nm is incident on each of the metals given below, which ones will 
show photoelectric emission and why?  

Metal Work Function (eV) 
Na 1.92 
K 2.15 
Ca 3.20 
Mo 4.17 

 
23. Distinguish between a metal and an insulator on the basis of energy band diagrams.  

 
24. A rectangular wire frame, shown below, is placed in a uniform magnetic field directed upward 

and normal to the plane of the paper. The part AB is connected to a spring. The spring is 
stretched and released when the wire AB has come to the position A’ B’ (t = 0) How would the 
induced emf vary with time? Neglect damping. 
 

 
OR 

(i) Two loops of different shapes are moved in the region of a uniform magnetic field pointing 
downward. The loops are moved in the directions shown by arrows. What is the direction of 
induced current in each loop?  
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(ii) Predict the polarity of the capacitor C connected to coil, which is situated between two bar 
magnets moving as shown in figure. 

 
 

25. A hydrogen atom initially in its ground state absorbs a photon and is in the excited state with 
energy 12.5 eV. Calculate the longest wavelength of the radiation emitted and identify the series 
to which it belongs. [Take Rydberg constant, R = 1.1 x 107 m-1] 
 

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

 

26. A capacitor of unknown capacitance, a resistor of 100 Q and an inductor of self inductance 

2

4L


  
 

 henry are connected in series to an ac source of 200 V and 50 Hz. Calculate the value 

of the capacitance and impedance of the circuit when the current is in phase with the voltage. 
Calculate the power dissipated in the circuit.  
 

27. The focal length of a convex lens made of glass of refractive index (1.5) is 20 cm. What will be 
its new focal length when placed in a medium of refractive index 1.25? Is focal length positive or 
negative? What does it signify? 
 

28. (i) An infinitely long positively charged straight wire has a linear charge density λ cm-1. An 
electron is revolving around the wire as its centre with a constant velocity in a circular plane 
perpendicular to the wire. Deduce the expression for its kinetic energy. 
(ii) Plot a graph of the kinetic energy as a function of charge density A.  
 

29. If N drops of same size each having the same charge, coalesce to form a bigger drop. How will 
the following vary with respect to single small drop? 
(i) Total charge on bigger drop 
(ii) Potential on the bigger drop 
(iii) Capacitance 

OR 
Two identical parallel plate capacitors A and B are connected to a battery of V volts with the 
switch S closed. The switch is now opened and the free space between the plates of the 
capacitors is filled with a dielectric of dielectric constant K. Find the ratio of the total 
electrostatic energy stored in both capacitors before and after the introduction of the dielectric.  



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

 
 

30. In a plane electromagnetic wave, the electric field oscillates sinusoidally at a frequency of 2.0 x 
1010 Hz and amplitude 48 V/m. 
(i) What is the wavelength of a wave? 
(ii) What is the amplitude of the oscillating magnetic field? 
(iii) Show that the average energy density of the electric field equals the average energy density 
of the magnetic field. [c = 3 x 108 m/s] 

OR 
A parallel plate capacitor (fig.) made of circular plates each of radius R = 6.0 cm has a 
capacitance C = 100 pF. The capacitor is connected to a 230 V ac supply with an angular 
frequency of 300 rad/s.  

 
(i) What is the rms value of the conduction current? 
(ii) Is conduction current equal to the displacement current? 
(iii) Determine the amplitude of magnetic field induction B at a point 3.0 cm from the axis 
between the plates. 
 

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

 
31. State the working of ac generator with the help of a labelled diagram. The coil of an ac generator 

having N turns, each of area A, is rotated with a constant angular velocity . Deduce the 
expression for the alternating emf generated in the coil. What is the source of energy generation 
in this device? 

OR 
(i) Draw a labelled diagram of a step-up transformer. Obtain the ratio of secondary to primary 
voltage in terms of number of turns and currents in the two coils. 
(ii) A power transmission line feeds input power at 2200 V to a step-down transformer with its 
primary windings having 3000 turns. Find the number of turns in the secondary to get the power 
output at 220 V. 
 

32. (i) Define electric flux. Write its SI unit. 
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(ii) “Gauss’s law in electrostatics is true for any closed surface, no matter what its shape or size 
is.” Justify this statement with the help of a suitable example. 
(iii) A point charge + 10 C is at a distance 5 cm directly above the centre of a square of side 10 
cm as shown in figure. What is the magnitude of the electric flux through the square?  

 
 

33. Draw a circuit diagram of a full wave rectifier. Explain the working principle. Draw the 
input/output waveforms indicating clearly the functions of the two diodes used. 

OR 
(i) Distinguish between an intrinsic semiconductor and a p-type semiconductor. Give reason why 
a p-type semiconductor is electrically neutral, although nh >> ne. 
(ii) A semiconductor has equal electron and hole concentration of 2 x 108 m-3. On doping with a 
certain impurity, the hole concentration increases to 4x 1010 m-3, 
(a) What type of semiconductor is obtained on doping? 
(b) Calculate the new electron and hole concentration of the semiconductor. 
(c) How does the energy gap vary with doping?  
 

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.  
The Bohr Atom 
Rutherford's model of the atom, although strongly supported by evidence for the nucleus, is 
inconsistent with classical physics. An electron moving ina circular orbit round a nucleus is 
accelerating and according to electromagnetic theory it should emit radiation continuously and so 
lose energy. If this happened the radius of the orbit would decrease and the electron would spiral 
into the nucleus. Evidently either this model of the atom or the classical theory of radiation 
requires modification. 
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In 1913, in an effort to overcome this paradox, Bohr, drawing inspiration from the success of the 
quantum theory in solving other problems involving radiation and atoms, made two 
revolutionary suggestions. 
Electrons can revolve round the nucleus only in certain ‘allowed orbits’ and while they are in 
these orbits they do not emit radiation. An electron in an orbit has a definite amount of energy. It 
possesses kinetic energy because of its motion and potential energy on account of the attraction 
of the nucleus. Each allowed orbit is therefore associated with a certain quantity of energy, called 
the ‘energy of the orbit’, which equals the total energy of an electron in it. 
An electron can ‘jump’ from one orbit of energy E2 to another of lower energy E1 and the energy 
difference is emitted as one quantum of radiation of frequency f given by Planck's equation  
E2 – E1 = hf. 
(i) What is the value of angular momentum of electron in the second orbit of Bohr’s model of 
hydrogen atom? 
(ii) When an electron falls from a higher energy to a lower energy level, the difference in the 
energies appears in the form of electromagnetic radiation. Why cannot it be emitted as other 
forms of energy? 
(iii) Imagine removing one electron from He4 and He3. Their energy levels, as worked out on the 
basis of Bohr model will be very close. Explain why. 

OR 
(iii) When an electron jumps from 2nd stationary orbit of H-atom to 1st stationary orbit. How 
much energy is emitted? 
 

35. Case-Study 2:  
Read the following paragraph and answer the questions 
Electron Drift 
An electric charge (electron, ions) will experience a force if an electric field is applied. If we 
consider solid conductors, then of course the atoms are tightly bound to each other so that the 
current is carried by the negative charged electrons. Consider the first case when no electric field 
is present, the electrons will be moving due to thermal motion during which they collide with the 
fixed ions. An electron colliding with an ion emerges with same speed as before the collision. 
However, the direction of its velocity after the collision is completely random. At a given time, 
there is no preferential direction for the velocities of the electrons. Thus, on an average, the 
number of electrons travelling in any direction will be equal to the number of electrons travelling 
in the opposite direction. So, there will be no net electric current. If an electric field is applied, 
the electrons will be accelerated due to this field towards positive charge. The electrons, as long 
as they are moving, will constitute an electric current. 
The free electrons in a conductor have random velocity and move in random directions. When 
current is applied across the conductor, the randomly moving electrons are subjected to electrical 
forces along the direction of electric field. Due to this electric field, free electrons still have their 
random moving nature, but they will move through the conductor with a certain force. The net 
velocity in a conductor due to the moving of electrons is referred to as the drift of electrons. 
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(i) Define the term drift velocity of charge carriers in a conductor. Write its relationship with 
current flowing through it. 
(ii) A steady current flow in a metallic conductor of non-uniform cross-section. Which of these 
quantities is constant along the conductor: current, current density, drift speed? 
 
(iii) A potential difference V is applied across the ends of copper wire of length l and diameter 
D. What is the effect on drift velocity of electrons if (i) V is halved? (ii) I is doubled? 

OR 
(iii) Two conducting wires X and Y of same diameter but different materials are joined in series 
across a battery. If the number density of electrons in X is twice that in Y, find the ratio of drift 
velocity of electrons in the two wires. 

 
 
 


