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CBSE SAMPLE PAPER: 2010

CLASS: XII

SUBJECT: PHYSICS      
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       Maximum Marks: 70
General Instructions:
1. All questions are compulsory.
2. 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.

3. There is no overall choice. However, an internal choice has been provided in one question of 2 marks, one question of 3 marks and all the three questions of 5 marks. You have to attempt one of the choices in such questions. 
4. Use of calculators is not permitted.

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


c = 3 x 108 ms–1 


h = 6.626 x 10–34 Js


e = 1.602 x 10–19 C


μ0 = 4 π x 10–7 T m A–1 
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Mass of neutron mn ≅ 1.675 x 10–27 kg

Boltzmann’s constant k = 1.381 x 10–23 J K–1 


Avogadro’s number NA = 6.022 x 1023 / mol –1 

1. An electrical element x, when connected to an alternating voltage source, has the current through it leading the voltage by π/2 radii. Identify x and write an expression for its reactance. 

2. Identify the logic gate 1 and 2 in the logic circuit given. Also, write the truth table for the final output for all possible combination of inputs A and B.
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3. What is the angle between the directions of electric field at any (i) axial point and (ii) equitorial point due to an electric dipole?

4. Whay should the spring/suspension wire in a moving coil galvanometer have low torsional constant?
5. The de-Broglie wave lengths, associated with a proton and a neutron, are found to be equal. Which of the two has a higher value for kinetic energy?

6. Why does a metallic plate become very hot when it is surrounded by a coil carrying high frequency alternating current?

7. Name the characteristics of electromagnetic waves that (i) increases (ii) remains constant.

8. Four nuclei of an element fuse together to form a heavier nucleus. If the process is accompanied by release of energy, which of the two – the parent or the daughter nucleus would have a higher binding energy/nucleon?
9. Two large parallel thin metallic plates are placed close to each other. The plates have surface charge densities of opposite signs and of magnitude 20 x 10–12 C/m2. Calculate the elctric field intensity (i) in the outer region of the plates and (ii) in the interior region between the plates.

10. The following table gives the values of work function for a few photosensitive metals. If each of these metals is exposed to radiation of wave length 300 nm, which of them will not emit photo electrons? Why?

	S. No
	Metal
	Work Function (ev)

	1
	Na
	1.92

	2
	K
	2.15

	3
	Mo
	4.17


11. The following figure shows the variation of intensity of magnetisation versus the applied magnetic field intensity, H, for two magnetic materials A and B :
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(i) Identify the material A and B.

(ii) Why does the material B, have a larger susceptibility than A, for a given field at a constant temperature?
12. Calculate the temperature at which the resistance of a conductor becomes 20% more than its resistance at 270C. The value of the temperature coefficient of resistance of the conductor is 2.0 x 10–4 / K.

13. A TV transmitting antenna is 125 m tall. How much service area can this transmitting antenna cover, if the receiving antenna is at the ground level? 


(Radius of earth = 6400 km)

14. The given figure shows the experimental set up of a metre bridge. The null point is found to be 60 cm away from the end A with X and Y in position as shown.
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When a resistance of 15Ω is connected in series with ‘Y’, the null point is found to shift by 
10 cm towards the end A of the wire. Find the position of null point if a resistance of 30Ω 
were connected in parallel with ‘Y’.
15.  Sketch a graph showing the variation of binding energy per nucleon as a function of mass number A, for large number of nuclei.


State briefly, from which region of the graph, can release of energy in the process of 
nuclear fusion be explained.

OR


Draw a plot representing the law of radioactive decay. Define the activity of a sample of a 
radioactive nucleus. Write its S.I. unit.
16. What do the terms ‘depletion region’ and ‘barrier potential’ mean for a p – n junction?

17. The radioactive isotope D decays according to the sequence
                                                        β - 
                      α - particle
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     D                     D1                                      D2
If the mass number and atomic number of D2 are 185 and 92 respectively, what is (i) Mass number of D?

(ii) Atomic number of D?
18. Distinguish between the term ‘average value’ and ‘rms value’ of an alternating current. The instantaneous current from an a.c. source is I = 5 sin (314 t) ampere. What are the average and rms values of the current?

19. Explain with the help of a labelled diagram the underlying principle and working of a step-up transformer. Why cannot such a device be used to step-up dc voltage?

20. In a plot of photo electric current versus anode potential, how does

(i) The saturation current vary with anode potential for incident radiations of different frequencies but the same intensity?

(ii) The stopping potential vary for incident radiation of different intensities but same frequency?

(iii) Photoelectric current vary for radiations of different intensities but the same frequency of incident radiations? Justify your answer in each case.

   21.  (a) Draw the block diagram of a communication system.


(b) What is meant by ‘detection’ of a modulated carrier wave? Describe briefly the essential 

      steps for detection.
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22. Two semiconductor materials A and B shown in the figure are made by doping germanium crystal with arsenic and indium respectively. The two are joined end to end and connected to a battery as shown.
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a. Will the junction be forward biased or reverse biased?

b. Sketch V-I graph of the arranged.

23. State Bohr’s postulate for the ‘permitted orbits’ for the electron in a hydrogen atom. Use this postulate to prove that the circumference of the nth permittead orbit for the electron can contain exactly ‘n’ wave lengths of the de-Broglie wavelength associated with the electron in that orbit.
OR
State ampere’s circuital law. Write the expression for the magnetic field at the centre of a circular coil of radius R carrying a current I. Draw the magnetic field lines due to this coil.
24. State Kirchhoff’s rules of current distribution in an electrical network. Using these rules determine the value of the current I1 in the electric circuit given below.
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25. An electron, α particle and a proton have the same de-Broglie wavelength. Which of these particles has (i) minimum kinetic energy, (ii) maximum kinetic energy, and why?

26. Distinguish between nuclear fission and fusion. In a fusion reaction
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Calculate the amount of energy in (MeV) released. Given m   
 = 2.014102 u; m 


= 3.016049 u; m 
    = 4.002603 u; mn = 1.00867 u; 1 u = 931.5 MeV/c2.
27. State briefly the underlying principle of a transistor oscillator. Draw a circuit diagram showing how the feedback is accomplished by inductive coupling. Explain the oscillator action.

28. (a) Draw the labelled diagram of moving coil galvanometer. Prove that in a radial magnetic field, the deflection of the coil is directly proportional to the current flowing in the coil.

(b) A galvanometer can be converted into a voltmeter to measure up to 


     (i) ‘V’ volts by connecting a reistance R1 in series with coil



     (ii)      volts by connecting a resistance R2 in series with its coil


     Find the resistance (R), interms of R1 and R2 required to convert into a volt meter 

     that can read upto ‘2V’ volts.
                                                                         OR

Justify the output wave form 
(Y) of the OR gate (fig.1) and NAND (fig.2) gate for the    

           following inputs A and B. Draw their symbols and Truth table
                                                               A                                        

             A                                        Inputs

                                                               B    

          Inputs                                  

             B

                      Fig.1                                                             Fig.2

29. Explain with the help of a circuit diagram, the use of an n-p-n transistor as an amplifier in common emitter configuration. Write the expression for voltage gain of the transistor. Draw frequency response curve of this amplifier. How will the current gain of a transistor be affected if its base region is made thicker as 
compared to a usual transistor and why?
OR
Define the term ‘wave front’. Draw the wave front and corresponding rays in the case of a (i) diverging spherical wave, (ii) plane wave.


Using Huygens’ construction of a wave front, explain the refraction of a plane wave front 
at a plane surface and hence verify Snell’s law.

30. Explain the term ‘inductive reactance’. Show graphically the variation of inductive reactance with frequency of the applied alternating voltage.


An a.c. voltage E = E0 sin ωt is applied across a pure inductor of inductance L. Show 
mathematically that the current flowing through it lags behind the applied voltage by a 
phase angle of π/2.
OR
Derive the relation between the focal length of a convex lens in terms of the radii of 
curvature of the two surfaces and refractive index of its material. Write the sign 
conventions and two assumptions used in the derivation of this relation.


A convex lens of focal length 40 cm and a concave lens of focal length – 25 cm are kept in 
contact with each other. What is the value of power of this combination?
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