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             Practice Paper -2 

CLASS: XII 
Session: 2022-23 
Subject : Physics  

Time Allowed : 3 hours     Maximum Marks : 70 

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 calculator is not allowed.

SECTION – A 

1. A  solid  spherical  conductor  has  charge  +Q  and  radius  R.  It  is  surrounded  by  a  solid  spherical
shell with charge -Q, inner radius 2R, and outer radius 3R. Which of the following statements is
true?

A B C D 

2R 
R 

3R 

(a) The electric potential has a maximum magnitude at C and the electric field has a maximum
magnitude at A.

(b) The electric potential has a maximum magnitude at D and the electric field has a maximum
magnitude at B.

(c) The electric potential at A is zero and the electric field has a maximum magnitude at D.
(d) Both the electric potential and electric field achieve a maximum magnitude at B.
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2.  A series LCR circuit containing 5.0 H inductor, 80 μF capacitor and 40 W resistor is connected to 

230 V variable frequency ac source. The angular frequencies of the source at which power 

transferred to the circuit is half the power at the resonant angular frequency are likely to be:  

 (a) 25 rad/s and 75 rad/s  (b) 50 rad/s and 25 rad/s 

 (c) 46 rad/s and 54 rad/s  (d) 42 rad/s and 58 rad/s 

3.  Drift velocity of the free electrons in a conducting wire carrying a current I is v. If in a wire of 

the same metal, but of double the radius, the current be 2i then the drift velocity of the electrons 

will be :    

 (a) v/4  (b) v/2  (c) v  (d) 4v 

4.  An electromagnetic wave of frequency 3 MHz passes from vacuum into dielectric medium with 

permittivity er = 4 then:     

 (a) Wavelength is doubled and the frequency remains unchanged 

 (b) Wavelength is doubled and the frequency become half 

 (c) Wavelength is halved and the frequency remains unchanged 

 (d) Wavelength and frequency both remain unchanged 

5.  Velocity of light in a liquid is 1.5 × 108 m/s and in air it is 3 × 108 m/s. If a ray of light passes 

from liquid into the air, the value of critical angle is :   

 (a) 45°  (b) 35°  (c) 30°  (d) 25° 

6.  The power factor of a series LCR circuit at resonance will be :   

 (a) 1  (b) 0  (c) 1/2  (d) 1 / 2  

7.  In the a particle scattering experiment, the shape of the trajectory of the a–particles depend 

upon:     

 (a) only on impact parameter 

 (b) only on the source of a–particles. 

 (c) both impact parameter and source of a–particles 

 (d) impact parameter and the screen material of the detector. 

 8.  Which of the following statements is incorrect for the depletion region of a diode?  

 (a) There the mobile charges exist. 

 (b) Equal number of holes and electrons exist, making the region neutral. 

 (c) Recombination of holes and electrons has taken place. 

 (d) None of these 
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9.  Find the ratio of maximum wavelength of minimum wavelength for the lines of Balmer series in 

hydrogen spectrum.     
 (a) 5/9  (b) 9/5  (c) 5/36  (d) 1/4 

10.  In figure given, assuming the diodes to be ideal.   

 

A 

B 

D2 

D1 R 
–10 V 

 
 (a)  D1 is forward biased and D2 is reverse biased and hence current flows from A to B. 

 (b) D2 is forward biased and D1 is reverse biased and hence no current flows from B to A and 

vice versa. 

 (c)  D1 and D2 are both forward biased and hence current flows from A to B. 

 (d)  D1 and D2 are both reverse biased and hence no current flows from A to B and vice versa. 

11.  A charge q is accelerated through a potential difference V. It is then passed normally through a 

uniform magnetic field, where it moves in a circle of radius r. The potential difference required to 

move it in a circle of radius 2r is?         

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

12.  A convex lens is made of a material having refractive index 1.2. Both the surfaces of the lens are 

convex. If it is dipped into water (μ = 1.33), it will behave like :        

 (a) a convergent lens   (b) a divergent lens 

 (c) a rectangular slab   (d) a prism.  

13.  A parallel plate capacitor is connected to a battery as shown in figure. Consider two situations  

 (i) key k is kept closed and plates of capacitors are moved apart using insulating handle  

 (ii) key k is opened and plates of capacitors are moved apart using insulating handle.  

 Which of the following statement is correct?         

 

(•) 
K 

C V 

 
 (a) In (i) Q remains same but C changes 

 (b) In (ii) V remain same but C changes 

 (c) In (i) V remain same but Q changes 

 (d) In (ii) both Q and V changes 
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I 

i 

14.  A rectangular loop carrying a current i is situated near a long straight wire such that the wire is 
parallel to the one of the sides of the loop and is in the plane of the loop. If a steady current I is 
established in wire as shown in figure, the loop will :       
 (a) Rotate about an axis parallel to the wire. 

 (b) Move away from the wire or towards right. 
 (c) Move towards the wire or towards Left.  
 (d) Remain stationary 
15.  A square surface of side L meter in the plane of the paper is placed in a uniform electric field 

E(volt/m) acting along the same plane at an angle with the horizontal side of the square as shown 
in figure. The electric flux linked to the surface, in units of volt–m, is :        

 

q 

E 

 
 (a) EL2 (b) Zero (c) EL2cosθ (d) EL2sinθ 

ASSERTION REASON 
16.  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 and 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 
 Assertion  (A)  : Total induced emf in a loop is not confined to any particular point but it is 

distributed around the loop in direct proportion to the resistances of its parts. 
 Reason (R) : In general when there is no change in magnetic flux, no induced emf is produced. 
17.  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 and 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 
 Assertion (A) : When a pure semiconductor is doped with a pentavalent impurity, the number of 

conduction electrons is increased while the number of holes is decreased. 
 Reason (R) : Some of the holes get recombined with the conduction electrons as the 

concentration of the conduction electrons is increased 
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18.  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 and 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 
 Assertion  (A)  : The voltage sensitivity may not necessarily increase on increasing the current 

sensitivity. 
 Reason (R) : Current sensitivity increases on increasing the number of turns of the coil. 

SECTION – B 
 

19.  A square loop of side 20 cm carrying current of 1A is kept near an infinite long straight wire 
carrying a current of 2A in the same plane as shown in the figure. 

 

10cm 1A 

2A 

20 cm 

20cm 
 

 Calculate the magnitude and direction of the net force exerted on the loop due to the current 
carrying conductor.           

20.  A lamp is connected in series with a capacitor. Predict your observations for dc and ac 
connections. What happens in each case if the capacitance of the capacitor is reduced?      

21.  Write down the expression for the displacement current. The charging current of a capacitor in a 
 circuit is 0.25 mA, find the displacement current n the circuit?         
22.  Define wave front of a travelling wave. Which type of wave front is there for a source at infinity? 

OR 
 Find the intensity at a point on a screen in Young’s double slit experiment where the interfering 
 waves of equal intensity have a path difference of (i) l/4 and (ii) l/3.          
23.  Write two main observations of photoelectric effect experiment which could only be explained 

by Einstein’s photoelectric equation.          
24.  A hydrogen atom is in its third excited state. How many spectral lines can be emitted by it before 
 coming to the ground state ? Show these transitions in the energy level diagram.       
25.  Define the' distance of closest approach. An a-particle of kinetic energy 'K' is bombarded on a 

thin  gold  foil.  The  distance  of  the  closest  approach  is  'r'.  What  will  be  the  distance  of  closest  
approach for an a-particle of double the kinetic energy ?          

OR 
 Write two important limitations of Rutherford's model of the atom. 



 
 
 

 
 

ALLENÒ 6 Sample Question Paper-4 

SECTION – C 
 

26. Two parallel plate capacitors X and Y have the same area of plates and same separation between 

 them. X has air between the plates while Y contains a dielectric medium of ɛr = 4.        

 

Y X 

+ – 
15V  

 (a) Calculate capacitance of each capacitor if equivalent capacitance of the combination is 4 μF. 

 (b) Calculate the potential difference between the plates of X and Y. 

 (c) Estimate the ratio of electrostatic energy stored in X and Y.  

27.  Derive the expression for the magnetic energy stored in a solenoid in terms of magnetic field B, area 

A and length l of the solenoid carrying a steady current I. How does this magnetic energy per unit 

volume compare with the electrostatic energy density stored in a parallel plate capacitor?          

OR 

 Figure shows planar loops of different shapes moving out of or into a region of a magnetic field 
 which is directed normal to the plane of the loop away from the reader. Determine the direction 
of induced current in each loop using Lenz’s law.         

 

×     ×     ×      ×      ×     ×     ×     ×     ×     
×     ×             ×     ×     ×     ×     ×     ×     
×            ×     ×     ×     ×     ×     ×     ×     
×      ×     ×     ×     ×     ×     ×     ×     ×      
×     ×     ×      ×      ×     ×     ×     ×    ×     
×     ×     ×      ×     ×     ×     ×      ×     ×     
×     ×     ×      ×     ×     ×     ×      ×     ×           
×      ×            ×     ×      ×     ×     ×     × 

a 

b 

d 

c 

b 

c 

a 

d 
(iii) 

(i) 

c 

a 

b (ii) 

 
28.  Define the term ‘critical angle’ for a pair of media. A point source of monochromatic light ‘S’ is 

kept  at  the  centre  of  the  bottom  of  a  cylinder  of  radius  15.0  cm.  The  cylinder  contains  water  
(refractive index 4/3) to a height of 7.0 cm. Draw the ray diagram and calculate the area of water 
surface through which the light emerges in air.        

29.  Derive an expression for the fringe width of interference pattern obtained in Young’s double slit 
experiment.         
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30.  Draw a graph showing the variation of de Broglie wavelength of a particle of charge q and mass 

m with  the  accelerating  potential.  Proton  and  deuteron  have  the  same de  Broglie  wavelengths.  

Explain which has more kinetic energy.         

OR 

 The work function of caesium is 2.14 eV. Find 

 (a) the threshold frequency for caesium, 

 (b) the wavelength of the incident light if the photocurrent is brought to zero by a stopping 

potential of 0.60 V. 
 

SECTION – D 
 

31. (a) Two thin lenses are placed coaxially in contact. Obtain the expression for the focal length of 

this combination in terms of the focal lengths of the two lenses.     

 (b) A glass convex lens has a power of +10 D. When this lens is totally immersed in a liquid, it 

acts as a concave lens of focal length 50 cm. Calculate the refractive index of the liquid. 

Given, aµg = 1.5         

OR 

 (a)  Plot a graph to show variation of the angle of deviation as a function of angle of incidence 

for light passing through a prism. Derive an expression for refractive index of the prism in 

terms of angle of minimum deviation and angle of prism. 

 (b)  A ray of light incident normally on one face of a right isosceles prism is totally reflected as 

shown in fig. What must be the minimum value of refractive index of glass? Give relevant 

calculations.  

 

A

C

90º 

B

 
32.  (a) Define the term drift velocity.         

 (b)  On the basis of electron drift, derive an expression for resistivity of a conductor in terms of 

number  density  of  free  electrons  and  relaxation  time.  On what  factors  does  resistivity  of  a  

conductor depend? 

 (c) Why alloys like constantan and manganin are used for making standard resistors ? 
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OR 

 (a) State Kirchhoff’s loop rule.       

 (b) Determine the current in each branch of the network shown in figure:     

   

 

 

5W

5W

5W

10W 

10W 

10W 10V

CA 

B

 
33.  (a)  Define torque acting on a dipole of dipole moment p placed in a uniform electric field 

Express it in the vector form and point out the direction along which torque acts.    

 (b)  What happens if the field is non-uniform ?       

 (c)  What would happen if the external field E is increasing (i) parallel to p and (ii) anti-parallel 

to p?        

 (d) An electric dipole is placed at an angle of 30° with an electric field of intensity  

3 × 104 N⁄C. It experiences a torque of 5 Nm. Calculate the charge on the dipole if the dipole 

length is 5 cm?        

OR 

  Find the electric field intensity due to an infinitely thin uniformly charged plane sheet of 

surface charge density σ using Gauss’s theorem. A charge +Q is located somewhere inside a 

vertical cone such that the depth of the charge from the free surface of the cone is H. It is 

formed that the flux associated with the cone with the curved surface is 3Q/5e0.     

 
  If the charge is raised vertically through a height 2H then what is the flux through the curved 

surface.          
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SECTION – E 
 

34.  Read the following paragraph and answer the questions 

 P-N junction diode : P-N junction is a semiconductor diode. It is obtained by bringing p-type 
semiconductor in close contact with n- type semiconductor. A thin layer is developed at the p- n 
junction which is devoid of any charge carrier but has immobile ions. It is called depletion layer. 
At the junction a potential barrier appears, which does not allow the movement of majority 
charge carriers across the junction in the absence of any biasing of the junction. p-n junction 
offers low resistance when forward biased and high resistance when reverse biased. 

 (i)  Can  we  take  one  slab  of  p-type  semiconductor  and  physically  join  it  to  another  n-type  
semiconductor to get P-N junction ?        

 (ii) Is p-type semiconductor a charged material ?      

 (iii) Draw the energy level diagram shows the variation of Barrier potential  under forward bias 
and reverse bias.        

OR 

 (iii) Draw circuit diagram of P-N junction diode under forward bias and reverse bias.    

35.  Read the following paragraph and answer the questions 

 Magnetic materials : All substances exhibit some type of magnetism. Magnetic materials are 
classified according to their bulk susceptibility. Ferromagnetism is responsible for most of the 
effects of magnetism encountered in everyday life, but there are actually several types of 
magnetism. Paramagnetic substances, such as aluminum and oxygen, are weakly attracted to an 
applied magnetic field; diamagnetic substances, such as copper and carbon, are weakly repelled; 
while antiferromagnetic materials, such as chromium and spin glasses, have a more complex 
relationship with a magnetic field.  

 (i) The susceptibility of a magnetic material is −0.085. Identify the type of magnetic material.  

 (ii) From the figure, identify the material suitable for making permanent magnet.         

 
 (iii) Why soft iron is preferred for making the core of electromagnet?          

OR 

 (iii) Suggest a method to move a device in Physics Lab without affecting magnetic field.       


