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Guess Paper – 2012
Class – XII
Subject – PHYSICS
SYLLABUS:- UNIT-3,4,5, 6 AND 7
Time allowed: 3 hours





       Maximum Marks: 70

General Instructions:

1. WRITE DOWN YOUR NAME , PHONE NO. &  SCHOOL’S NAME ON THE ANSWER SHEET

2. All questions are compulsory.

3. 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.

4. 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. 

5. Use of calculators is not permitted.

6. 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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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.  Write the expression for the magnitude of force per unit length between two infinitely long parallel, straight current carrying conductors. Hence define the SI unit of current.

3. An AC generator generates a peak emf E0. What will be the instantaneous emf when the plane of the coil be parallel to the field?

4. Whay should the spring/suspension wire in a moving coil galvanometer have low torsional constant?

5.  What is the focal length of a convex lens of focal length 30cm in contact with a concave lens of focal length 20cm?










6. Why does a metallic plate become very hot when it is surrounded by a coil carrying high frequency alternating current?
7. A plane wavefront , of width x, is incident on an air-water interface and the corresponding refracted wavefront has width z as shown . express the refractive index of air with respect to water , in terms of the dimension shown
8. 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


9. 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?

10.  A plane electromagnetic wave , of angular frequency w, is propagating with velocity c along the z axis  . write the vector equations , of oscillating electric and magnetic fields , and show these fields diagrammatically
                                             Or

           Identify the part of the electromagnetic spectrum which is 
I. Suitable for Radar system used in aircraft navigation

II. Adjacent to the low frequency end of the electromagnetic spectrum.

III. Produced in nuclear reaction.

IV.  Produced by bombarding of metal target by high speed electrons.
11. Derive the expression for force on current carrying conductor and which rule used to determine to find the direction of force.
12. How are infrared wave produced ? why are these preferred to as heat wave ?
13. Derive the prism formula .
14. 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?

15. 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?

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

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

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

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

17. Using Ampere circuital law derive an expression for the magnetic field along the axis of a torodial solenoid

                          OR

A circular coil of 20 turns and radius 10 cm is placed in a uniform magnetic field of 0.10 T normal to the plane of the coil. If the current in the coil is 5.0 A, what is the (a) total torque on the coil, (b) total force on the coil, (c) average force on each electron in the coil due to the magnetic field? (The coil is made of copper wire of cross-sectional area 10–5 m2, and the free electron density in copper is given to be about 1029 m–3.)
18. Derive the expression for the self-inductance of a solenoid.

19. In a given circuit inductor L and resister R have identical resistance. Two similar electric lamps B1 and B2 are connected as shown. When switch S is closed, (i) which one of the lamps lights up earlier (ii) will the lamps be equally bright after some time? Justify your answer.

OR

A uniform magnetic field exist normal to the plane of a paper over a small region of space. A rectangular loop of wire is slowly moved with  a uniform velocity across the field as shown. Draw the graph showing the variation of (i) magnetic flux linked with the loop and (ii) the induced emf in the loop with time.
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1. Identify the part of the electromagnetic spectrum which is 
V. Suitable for Radar system used in aircraft navigation

VI. Adjacent to the low frequency end of the electromagnetic spectrum.

VII. Produced in nuclear reaction.

VIII. Produced by bombarding of metal target by high speed electrons.

20. What is the phenomenon of polarization? Derive the relation connecting the polarizing angle of a medium and its refractive index.
21. The wavelength of the incident light is 6000Å. If work function of the material is 1eV, calculate the velocity of the emitted electron. (Take h = 6.64 ( 10-34 Js and mass of electron = 9.1(10-31 kg)

22. The output voltage of an ideal transformer, connected to a 240V ac mains is 24V. When this transformer is used to light a bulb with rating 24V,24W; calculate the current in the primary coil of the circuit.
                                                 OR

Obtain the resonant frequency of a series LCR circuit with L = 2.0H, C = 32 µ F and R = 10 Ω  What is the Q-value of this circuit?
23. Two narrow slits are illuminated by a single monochromatic source. Name the pattern obtained on the screen. One of the slit is now completely covered. What is the name of the pattern now obtained on the screen? Draw intensity pattern obtained in the two cases. Also write two differences between the patterns obtained in the above two cases.

24. Draw a labeled ray diagram to show how an image is formed by compound microscope. On what factors will (i) its resolving power and (ii) its magnifying power depend?

25. Draw a neat and labelled diagram of a cyclotron. State the underlying principle and explain how a positively charged particle gets accelerated in this machine. Show mathematically that the cyclotron frequency does not depend upon the speed of the particle

26. 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?

27. Prove that  
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 when refraction occurs from rarer to denser medium at a convex refracting spherical surface.

28.  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?

                                                       Or

a) Drive the lens equation for a biconvex lens.

b) A beam of light converges to a point P. A lens is placed in the path of the convergent beam 12 cm from P. At what point does the beam converge if the lens is (i) a convex lens of 20 cm focal length and (ii) a concave lens of 60 cm focal length.

29. What is the relationship between the current and the magnetic moment of a current carrying circular loop? Use the expression to derive the relation between the magnetic moment of an electron moving in a circle and its related angular momentum?


(ii) A muon is a particle that has the same charge as an electron but is 200 times heavier than it. If we had an atom in which the muon revolves around a proton instead of an electron, what would be the magnetic moment of the  muon in the ground state of such an atom?

                                               Or

Distinguish between Diamagnetic, paramagnetic and ferromagnetic substances. Explain with the help of the labeled diagram the underlying principle, construction and working of a moving 

30.       coil galvanometer. Hence explain the use of radial magnetic field. 

31. State Lenz’s rule. Show that Lenz’s law is an accordance with the law of conservation of energy.A metallic rod of length L and resistance R is moving normal to an uniform magnetic field B with a velocity       V deduce expressions for (i) the emf induced and (ii) the induced current, in the metallic rod.

                                                   OR
Derive an expression for the impedance of an a. c circuit containing L, C and R in series and find expression . For resonant frequency. Derive an expression for mutual inductance of a pair of coaxial solenoids having number of turns N1 and N2.


�EMBED Equation.3���
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