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Sample Paper - 2008

Subject – Physics
CLASS – XII
Time: Three Hours 






Max. Marks: 70
General Instructions
(a) 
All questions are compulsory.

(b) 
There are 30 questions in total. Questions 1 to 8 carry one mark each, questions 9 to 18 
carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 
carry five marks each.

(c) 
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 of five 
marks 
each. You have to attempt only one of the given choices in such questions.

(d)
Use of calculators is not permitted.

(e) 
You may use the following physical constants wherever necessary:



c = 3 x 108ms-1



h = 6.6 x 10-34Js



e = 1.6 x 10-19C



μ0= 4 π x 10-7 TmA-1


Boltzmann constant k = 1.38 x 1023 JK-1


Avogadro’s number NA = 6.023 x 1023/mole



Mass of neutron  mn = 1.6 x 10-27kg



1 MeV = 1.602x10-13 J
1. What is the change in the collector current in a transistor of a.c current gain 150, for a 100 μA change in the base current? 

2. What is Bohr’s frequency condition?
3. What is de-Broglie wavelength of an atom at absolute temperature T K.

4. In a single slit diffraction experiment, the width of the slit is halved. How does it affect the size and intensity of the central maximum?

5. What is the nature of waves used in radar? What is their wavelength range?
6. A metal foil is placed in the middle of a parallel plate capacitor? What is the effect on the capacitance of the system?

7. Why a cyclotron is not suitable to accelerate electrons?

8. How does the quality factor (Q) signifies in an LCR A.C circuit?

9. Two point charges 4μC and -2μC are separated by a distance of 1 m in air. At what point on the line joining the charges is the electric potential zero?

10. An air-core solenoid is connected to an a.c source and a bulb. If an iron-core is inserted in the solenoid, how does the brightness of a bulb change? Give reasons
11. V-I graph for parallel and series combinations of two metallic resistors are as shown in the fig. which graph shows parallel combination? Justify?

[image: image1.wmf]mE

h

2


12. Using Gauss’s theorem, prove that charges reside entirely on the outer surface of an insulated conductor.

13. Prove that two parallel conductors carrying current in the opposite directions repel each other. 

14. Derive expression for the mutual inductance of a pair of co-axial solenoids having number of turns N1 and N2.

15. Arrange the following in ascending order of wavelength; X rays, Microwaves, Radio waves, UV rays. Give any two uses of these radiations.








Or


Write three characteristics of electromagnetic waves. Which part of the electromagnetic 
waves 
has highest frequency?

16. The ratio of the intensities at minima to maxima in the interference pattern is 9:25. What will be the ratio of the widths of the two slits in the young’s double slit experiment.
17. What is ground wave? Why short wave communication over long distance is not possible via ground waves

18. The graph shows how the activity of a radioactive material changes with time. Using the graph, determine i) Half-life of the material and    ii) decay constant.
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19. A parallel plate capacitor is charged to a potential difference V by a d.c source. The capacitor is then disconnected from the source. If the distance between the plates is doubled, state with reasons, how the following will change.


a) Electric field between the plates


b) Capacitance of the capacitor and


c) Energy stored in the capacitor.

20. The input resistance of a silicon transistor is 665 Ω. Its base current is changed by 15 μ A which results in a change of collector current by 2 mA. The transistor is used as a common emitter amplifier with a load resistance of 5 kΩ. Calculate i) current gain βac 


ii) transconductance gm and iii) voltage gain Av of the amplifier.
21. When an alternating voltage of 220 V is applied across a device X, a current of 0.5 A flows through it and is in phase with the applied voltage. When the same voltage is applied across another device Y, the same current flows again through Y but it leads the applied voltage by π/2 radians.

a) Name the devices X and Y


b) Calculate the current flowing in the circuit when same voltage is applied across the 
series combination of X and Y








Or


Give any three energy losses in a transformer. Give one method in each to reduce the 
same.

22. How will the magnifying power of a refracting astronomical telescope be affected on increasing for its eye-piece i) the focal length and ii) aperture? Justify your answer.
23. Explain the following phenomena;



i) Sun looks reddish at sunrise and sunset.


ii) Two independent source of light can not produce interference fringes?


iii) A fish in water appears to be higher than actually it is.

24. What are isotopes? Which of the following radiations α rays, β rays and γ rays.

a) are similar to X rays.


b) are easily absorbed by matter


c) travel with greatest speed


d) are similar in nature to cathode rays


e) can ionize most.

25. What is a rectifier? Explain full wave rectification with a neat circuit diagram. Draw input and output graphs also.
26. Show that the de- Broglie wavelength of electron of energy E is given by the relation


 λ =
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27. a) Why TV signals cannot be propagated by a sky wave? How can you increase the range of   TV  signals?

b) If the frequency of a plane electromagnetic wave is 60 MHz , what is the wavelength 
of the 
wave.

28. Four double convex lens of the following specifications are available:

Which two of the given four lenses should be selected as the objective and eye-piece to 
construct a compound microscope and why? How can the magnifying power of such a 
microscope can be increased? 

	  Lens
	              Focal length
	 Aperture

	     A

     B

    C

    D
	                   100 cm

                   100 cm

                   10 cm

                    5 cm
	  10 cm

   5 cm

   2 cm

   2 cm








Or


Obtain Lens Makers formula in case of a double convex lens. State the assumptions and 
conventions of signs used.
29. Define resistivity of a conductor .How does it vary with temperature? A wire of uniform cross-section and length l has a resistance of 16 Ω. It is cut in to four equal parts. Each part is stretched uniformly to the length l and all the four stretched parts are connected in parallel. Calculate the total resistance of the combination so formed. Assume that the stretching of wire does not cause any change in the density of its material.






Or


Explain with the help of a circuit diagram, the use of potentiometer for determination of 
internal resistance of a primary cell. Derive necessary mathematical expression?
30. Explain the principle and working of a cyclotron with the help of  a labelled diagram. A cyclotron oscillator frequency is 10 MHz. What should be the operating magnetic field for accelerating protons? If the radius of its Dees is 60 cm, what is the kinetic energy of the proton beam produced by the accelerator? Express your answer in units of MeV






Or


State Ampere’s circuital law. Use this law to find the expression for magnetic field 
produced by a long straight solid conductor of radius’a’and carrying a current I at a 
distance r from the axis of the conductor in the region
i) r<a

ii) r>a 
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