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SAMPLE PAPER-06 (unsolved)  

 PHYSICS (Theory) 

Class – XII 

 
 Time allowed: 3 hours                                Maximum Marks: 70 

 
 General Instructions: 

a) All the questions are compulsory. 
b) There are 26 questions in total.  
c) Questions 1 to 5 are very short answer type questions and carry one mark each. 
d) Questions 6 to 10 carry two marks each. 
e) Questions 11 to 22 carry three marks each. 
f) Questions 23 is value based question carry four marks. 
g) Questions 24to 26 carry five marks each. 
h) There is no overall choice. However, an internal choice has been provided in one question of 

two marks, one question of three marks and all three questions in five marks each. You have 
to attempt only one of the choices in such questions. 

i) Use of calculators is not permitted. However, you may use log tables if necessary.  
j) You may use the following values of physical constants wherever necessary: 

8

34

19

7 1

9 2 2

0

31

3 10 /

6.63 10

1.6 10

4 10

1
9 10

4

9.1 10

o

e

c x m s

h x Js

e x C

x TmA

x Nm C

m x kg

µ π

πε

−

−

− −

−

−

=
=
=

=

=

=

 

 

1. Name the physical quantity which has the unit JT-1. It is a scalar or a vector? 

2. How does drift velocity of electrons in metallic conductor vary with increase in temperature? 

3. Why do we need carrier waves of very high frequency in the modulation of signals? 

4. An air filled capacitor has plates of 1 pF capacitance. If the electric field in the air gap changes at a rate 

of 1012 Vm-1s-1. What is displacement current? 

5. In a certain 0.5 m3 of space, electric potential is found to be 7 V throughout. What is the electric field in 

this region? 

6. Derive an expression for resistance of the conductor in terms of number density of electrons and 

relaxation time. 

7. Prove that the energy stored in an inductor is ½ LI2, where L is inductance and I is current in the 

inductor. 
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8. A particle of mass 9 x 10-5 g is kept over a large horizontal sheet of charge density 5 x 10-5 cm-2. What 

charges should be given to the particles, so that if released, it does not fall? 

9. Plot a graph to show the variation of current amplitude in LCR series circuit connected to AC vs 

angular frequency of AC, for the two resistors R1, R2(R1 > R2). Mark the band width to find Q factor in 

the graph for R2. Give an expression for Q factor. 

Or 

Obtain an expression for average power consumed by pure inductor connected to AC over 

complete cycle. 

10. Two students Sara and Manu perform an experiment on potentiometer separately using the circuit 

diagram shown here. Keeping other things unchanged i) Sara increases the value of resistance R ii) 

Manu decreases the value of resistance S in the set up. How would these changes affect the position in 

each case and why?  

    

 

11. Using Ampere’s circuital law find an expression for the magnetic field at a point on the axis of a long 

solenoid with closely wound turns. 

12. What is an amplitude modulation? Prove that in an amplitude modulated wave two side band 

frequencies are present from the original carrier frequency. 

13. Obtain an expression for energy density and intensity of an electromagnetic wave. 

14. Explain the phenomenon of hysteresis in magnetic materials. What is the significance of the area of 

hysteresis loop? 

15. Two cells of emf’s 1.5 V and internal resistance 2 ohm and 1 ohm respectively have their neative 

terminals joined by a wire of 6 ohm and positive terminals by a wire of 4 ohm resistance. A third 
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resistance wire of 8 ohm connects middle points of these wires. Draw the circuit diagram using 

Kirchhoff’s laws; find the potential difference at the end of this third wire 

       Or 

Six equal resistors, each of value R are joined together as shown in the figure. Calculate the 

equivalent resistance across AB. If a supply of emf E is connected across AB. Compute the current 

through the arms DE and AB.  

       

16. Derive an expression for the electric field due to an infinitely long, thin, uniformly charged straight 

wire of linear charge density λ cm-1 

17. Draw the circuit diagram to study the characteristics of npn transistor in common emitter 

configuration. Sketch typical i) input Characteristics ii) output Characteristics for such a configuration. 

Explain how the current gain of transistor is calculated from output characteristics. 

18. Two points charges 10 x 10-8 C and -4 x 10-8 C are separated by a distance of 70 cm in air as shown in 

the figure i) find at what distance from point A would the electric potential be zero ii) Also calculate 

the electrostatic potential energy of the system  

   

19.  

a) The refractive index of material of concave lens is n2 and its surrounding medium is n1. Under 

what condition, the concave lens acts as a converging lens? Explain. 

b) How would the angle of minimum deviation of prism placed in air change when the same prism 

is placed in water? Justify your answer. 
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c) Blue light (B) and red light (R) are incident on convex lens placed in air as shown in the diagram. 

Which colour of light bends more? Why?  

    

 

20. A beam of light consisting of two wavelengths 650 nm and 520 nm are used to obtain interference 

fringes in a Young’s double slit experiment. Given that the distance between the two slits is 0.20mm 

and distance between the screen and the plane of slits is 2 m. 

a) Find the distance of 7th bright fringe on the screen from the second dark fringe for wavelength 

650nm. 

b) What is the least distance from the central maximum where the bright fringes due to both the 

wavelength coincide? 

21. Why Zener diode is heavily doped? Draw a circuit diagram of Zener diode which is working as a 

voltage regulator. Explain the working of it. 

22. Explain with the help of diagram, the principle and working of a solar cell. What criteria are kept in 

mind while choosing the semiconductor material for such a device? Also draw its characteristic graph. 

23. Mr. Ram, a sales man was explaining the benefits of magnetotherapy in a seminar. He was explaining 

about the cure for different diseases. He was explaining the use of drinking of water. Hearing this Mrs. 

Devi who went with her son David to the seminar wanted to purchase the magnetic soles for feet to 

relieve from pain. But David explained his mother about the scientific base behind the 

magnetotherapy and avoided her from buying the magnetic soles. 

a) Can you explain the role of magnetotherapy in treating diseases? 

b) What are the values displayed by David? 

24. Drive an expression for the capacitance of a parallel plate capacitor having two identical plates of area 

A and separated by a distance of d and the space between them is i) completely filled by a dielectric 

medium ii) partially by a dielectric slab. 

      Or 

State Gauss’s theorem in electrostatics. Using this theorem, show mathematically that for any 

point outside the shell, the field due to uniformly charged thin spherical shell is the same as if 
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entire charge of the shell is concentrated at the centre. Why do you expect the electric field inside 

the shell to be zero according to this theorem? 

25. Explain with the help of a diagram the underlying principle, construction and working of a cyclotron. 

Discuss the limitation of a cyclotron. 

      Or 

What are Eddy currents? How are they produced? In what sense Eddy currents are considered 

undesirable in a transformer? How can they be minimized? Give two applications of Eddy 

current? 

26. Explain with diagram, the construction, principle of a moving coil galvanometer. Prove that the 

current flowing through the same is directly proportional to the deletion. What is the importance of 

radial magnetic field? 

      Or 

Discuss the working of a series LCR circuit. Drive relation for effective voltage, opposition, 

current and phase  

 


