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Sample Paper – 2010

Class – XII

Subject – PHYSICS (SET-1)
Time: 3Hrs                                                                                                                  M. Marks: 70

               General instructions:

· All questions are compulsory.

· 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.

· Question numbers 1 to 8are very short answer type questions, carrying one mark each.

· Question numbers 9 to 18are short answer type questions, carrying two marks each.

· Question numbers 19 to 27are also short answer type questions, carrying three marks each.

· Question numbers 28 to 30 are long answer type questions, carrying five marks each.

· Use of calculator is not permitted. However, you may use log tables, if necessary.

· You may use the following values of physical constants wherever necessary:

	
	      c= 3X108m/s
h= 6.6X10-34Js

      e= 1.6X10-19C
me= 9.31X10-31kg

      (0 = 4(X10-7TmA-1
mn= 1.67X10-27 kg

      (0= 8.85X10-12C2N-1m-2
k= 1.38X10-23JK-1
	

	Q1.
	What physical quantity is the same for X-rays of wavelength 10-10m, red light of wavelength 6800A0 and radiowaves of wavelength 500m?


	(1mark)

	Q2.
	Name a material suitable for preparing LED’s of different colours.


	(1mark)

	Q3.
	What is admittance of an a.c. circuit?

	(1mark)

	Q4.
	Sketch the refracted wavefront emerging from a convex lens if a plane wavefront is incident normally on it.
	(1mark)

	Q5.
	Give the empirical formula for spectral lines of Lyman series.

	(1mark)

	Q6.
	An electron and a proton moving with same speed enter the same magnetic field region at right angles to the direction of the field. For which of the two particles will the radius of the circular path be smaller?

	(1mark)

	Q7.
	How does a collector current change in a junction transistor, if the base region has larger width?

	(1mark)

	Q8.
	If the number of turns of a solenoid is doubled, keeping the other factors constant, how does the self inductance of the solenoid change?

	(1mark)

	Q9.
	Two point charges +4μC and -2 μC are separated by a distance of 1m in air. Calculate at what point on the line joining the two charges is the electric potential zero.

	(2 marks)

	Q10.
	The electron drift speed in metals is small (~mms-1) and the charge of the electron is also very small (~10-19C), but we can still obtain a large amount of current in a metal. Why?

	(2 marks)

	Q11.
	In a meter bridge as shown in the circuit diagram, the balance point is found to be at 40cm from the end A when the resistor Y is of the value 20Ω. Calculate the value of balancing length on the same wire if X and Y are interchanged.
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	(2 marks)

	Q12.
	In the figure, the straight wire AB is fixed while the loop is free to move under the influence of the electric currents flowing in them. In which direction does the loop begin to move? Give reason for your answer.
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	(2 marks)

	Q13.
	Find the wavelength of electromagnetic wave of frequency 6X1012Hz in free space. Give its one application.

	(2 marks)

	Q14.
	Why does dispersion take place in a glass prism? Draw the graph showing the variation of angle of deviation with the angle of incidence of light, incident on one face of a prism.

	(2 marks)

	Q15.
	In a photoelectric effect experiment, the graph between the stopping potential ‘V’ and frequency ‘v ’of the incident radiations on two different metal plates P and Q are shown in the figure.
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	(2 marks)

	Q16.
	What is the De-Broglie wavelength associated with an electron moving with the speed of 5.4X106m/s
OR

What is the De-Broglie wavelength associated with a ball of mass 150g travelling at 30.0m/s?

	(2 marks)

	Q17.
	Draw the graph showing the variation of binding energy per nucleon with mass number. Give the reason for the decrease of binding energy per nucleon for nuclei with high mass numbers.

	(2 marks)

	Q18.
	A T.V. tower has a height of 400m at a given place. Calculate its coverage range, if the radius of the earth is 6400km.

	(2 marks)

	Q19.
	4 cells of identical EMF E, internal resistance r are connected in series to a variable resistor. The following graph shows the variation of terminal voltage of the combination with the current output:

(a) What is the EMF of each cell?

(b) Calculate the internal resistance of each cell. 

(c) For what current from the cells, does maximum power dissipation occur in the circuit
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	(3 marks)

	Q20.
	Two point charges 3μC and -3μC are located 20cm apart in vacuum.

(a) Calculate the electric field at the mid point of the line joining the two charges.

(b) What is the force experienced by a negative test charge of magnitude 1.5X10-9 C placed at this      point?


	(3 marks)

	Q21.
	Calculate capacitance of capacitor as shown.
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	(3 marks)

	Q22.


	What are eddy currents? How are these minimised? Mention two applications of eddy currents.
OR
Two different coils have self inductance L1=8 mH and L2 = 2 mH. At a certain instant, the current in the two coils is increasing at the same constant rate and the power supplied to the two coils is same. Find the ratio of (a) induced voltage (b) current and (c) energy stored in the two coils at that instant?


	(3 marks)

	Q23.
	When an alternating voltage of 220V is applied across a device X, a current of 0.5A flows through the circuit and is in phase with the applied voltage. When the same voltage is applied across another device Y, the same current again flows through the circuit 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.


	(3 marks)

	Q24.
	Define critical angle with reference to total internal reflection. Calculate the critical angle for glass-air surface, if a ray of light which is incident in air on the glass surface is deviated through 150, when angle of incidence is 450.

	(3 marks)

	Q25.
	In a single slit experiment, the width of the slit is made double the original width. How does it affect the size and the intensity of the central diffraction band? Explain.
Draw a graph showing variation of intensity (i) with angle (θ) in single slit diffraction.


	(3 marks)

	Q26.
	A neutron is absorbed by a 3Li6 nucleus with the subsequent emission of an alpha particle.
(i) Write the corresponding nuclear reaction.

(ii) Calculate the energy released, in MeV, in this reaction.

Given:

Mass (3Li6) =6.01512126u, mass (neutron) =1.0086654u, mass (alpha particle) =4.0026044u and mass (triton) =3.0100000u, 1u= 931MeV.

	(3 marks)

	Q27.
	Draw a plot of the variation of amplitude versus ω for an amplitude modulated wave. Define modulation index. State its importance for effective amplitude modulation.

	(3 marks)

	Q28.
	With the help of a neat and labelled diagram, explain the underlying principle of a moving coil galvanometer. What is the function of: (i) uniform radial field, (ii) soft iron core in such a device?
OR

Prove that two parallel conductors carrying current in opposite direction repel each other. Hence deduce an expression for the force per unit length experienced by each conductor.                                                                      


	(5 marks)

	Q29.
	Draw a labelled ray diagram of an astronomical telescope, forming an image at infinity. An astronomical telescope uses two lenses of powers 10 D and 1D respectively.
(i) State with reason, which lens is preferred as objective and eye-piece.

(ii) Calculate the magnifying power of the telescope, if the final image is formed at the near point.
(iii) How does the light gathering power of a telescope change, if the aperture of the objective lens is doubled?

OR

Draw a labelled ray diagram showing the image formed by a compound microscope. Write the expressions for its magnifying power.
Define the term resolving power of a microscope. How does the resolving power of a compound microscope change on 

(i) decreasing the diameter of its objective lens?

(ii) Increasing the focal length of its objective lens?
    Justify your answer in each case.


	(5 marks)

	Q30.
	With the help of labelled circuit diagram, explain how an n-p-n transistor can be used as an amplifier in common emitter configuration. Explain how the input and output voltages are out of phase by 1800
OR

For an n-p-n transistor in the common emitter configuration, draw a labelled circuit diagram of an arrangement for measuring the collector-emitter voltage for atleast two different values of base current. Draw the shape of the curves obtained. Define the terms: (i) output resistance and (ii) current amplification factor.
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