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Sample Paper- 2016
Subject: Physics (Theory)
Class 12th 

         Time: Three Hours                                                             Full 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 questions of five marks. You have to attempt only one the choice in such questions. 

· Question numbers 1 to 5 are very short answer type questions, carrying 1 mark each. 

· Questions numbers 6 to 10 are short answer type questions carrying 2 marks each. 

· Question numbers 11 to 22 are also short answer type questions, carrying 3 marks each. 

· Question numbers 23 is a value based type question, carries 4 marks. 

· Question numbers 24 to 26 are long answer type questions, carrying 5 marks each. 

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

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

C = 3 × 108 ms-1 , 

h = 6.626 × 10-34 Js ,

 e = 1.602× 10-19 C

µ0 = 4π × 10-7 T m A-1 ,

1/4πε0  = 9× 109 Nm2 C-2 
Me = 9.1[image: image2.png]


 1031 kg.
Section –A
1. Name the characteristics of electromagnetic waves that (i) increases (ii) remains constant, In the electromagnetic spectrum as one moves from radio wave region towards ultraviolet region. 

2. If potential difference applied across a conductor is increased from V to 2V, how the drift velocity of electron change?

3.  How deep will a 4m deep tank appear when seen in air due to optical illusion? Refractive index of water is 4/3.
4. Define the term activity of a radioactive substance. State its SI units.

5. An electron is moving along negative X-axis in the presence of uniform magnetic field along positive Y-axis. What is the direction of force acting on it?

Section – B

6. Draw block diagram of a simple amplitude modulation, explaining briefly how amplitude modulation is achieved. 

7. What is hysteresis in a magnetic material? Draw a typical hysteresis loop. Define coercivity and retentivity
8. Define the term potential barrier and depletion region for a p-n junction diode. 2

9. A radioactive material is reduced to 1/16 of its original amount in 4 days. How much material should one begin with so that 4×10-3 kg of the material is left after 6 days? 

Or

A radioactive nucleus has a decay constant  ( = 0.3465 (day)–1. How long would it take the nucleus to decay to 75% of its initial amount ?

10. i) Identify the logic gates marked P and Q in the given logic circuit.
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(ii) Write down the output at X for the inputs A = 0 , B = 0 and A = 1 , B = 1.

Section – C

11. Two 200 gram pith balls are suspended from a point through two strings of equal length 50 cm. When equal charges are given on the balls, they are repelled and gets separated by 4 cm. Estimate the charge on each ball.
12.  State Gauss' theorem. Apply this theorem to obtain the expression for the electric field intensity at a point due to an infinitely long, thin, uniformly charged straight wire. 

13. Write the expression for energy density of electric and magnetic field. Show that their ratio is equal to one.

14. Describe Briefly , By giving suitable diagram any two of following modes of propagation (i) Ground wave  (ii) Sky wave  and (iii) Space wave. Mentions the frequency range of  the wave in these modes of propagation. 
15.  What is unpolarized light. Explain with suitable ray diagram how an unpolarized light can be polarized by reflection from a transparent medium. Write the expression for Brewster’s angle in the term of the refractive index of denser medium.
16.  Write the principle of working of potentiometer. Describe briefly, with the help of a circuit  diagram, how a potentiometer is used to determine internal resistance of a given cell.
17.  In a meter bridge, the null point is found at 40 cm from A. If resistance of 12 [image: image5.png]


 is connected in  parallel with S, the null point occurs at 50 cm from A. Determine the values of  R and S.
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18. The work function of a metal is 2.14 eV. When light of frequency 6×1014 Hz is incident on the metal surface, photoemission of electrons occurs. What is the :

(a) Maximum kinetic energy of the emitted electrons?

(b) Stopping potential and

(c) Maximum speed of emitted electrons? 

19.  A short bar magnet of magnetic moment m =0.32 J/T is placed in a  uniform external magnetic field of 0.15 T If the magnet is free to rotate in the plane of the field , which orientations would correspond to (i) its stable and (ii) unstable equilibrium? What is the potential energy of the magnet in each case?
20. A small compass needle of magnetic moment m is free to turn about an axis perpendicular to the direction of uniform magnetic field B. The moment of inertia of the needle about the axis is I. The needle is slightly disturbed its stable position and then released. Prove that it executes simple harmonic motion. Hence deduce the expression for its time period.
21.  A double convex lens of glass of refractive index 1.5 has its both surfaces of equal radius of curvature of 20 cm each. An object of height 5 cm is placed at a distance of 15 cm from the lens. Calculate size of image formed.

Or 

A converging lens has a focal length of 23 cm in air. It is made of a material of refractive index 1.5. It is immersed in a liquid of refractive index 1.2. Calculate its new focal length.

22. Distinguish the magnetic properties of dia, para and ferromagnetic substances in term of:

i. Susceptibility

ii. Magnetic permeability

iii. Coercivity

Give an example of each of these materials. Draw the field lines due to an external magnetic field near a (a) diamagnetic (b) Paramagnetic substance. 

Section - D

23. Raman’s Father bought a new flat in a multistory  building. One day he went to visit the building and flat. There, he found that there is no provision for preventing the damage caused by lighting. He told about it to his father. They meet to the secretary of the building society and explained them about lightning strike. Raman told them the method to protect building from lightning.

(a) What values were displayed by Raman?

(b) Explain the method to protect building from lightning.
Section – E
24.   (a) Draw a labelled circuit diagram of a 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) How a galvanometer can be converted into a voltmeter or ammeter.

Or
Draw a labelled circuit diagram of a cyclotron. Explain briefly how it works and how it is used to accelerate the charged particle.
(i) show that time period of ions in cyclotron is independent both the speed and radius of the circular path.

(ii) show that cyclotron frequency is independent of energy of particle.

Show that cyclotron frequency is independent of energy of particle.
25. What is meant by r.m.s. value of a.c. and e.m.f. ? derive an expression for r.m.s value of alternating current (a.c.) and electromotive force (e.m.f.)
Or
An a.c. source of voltage V = Vo sin ωt is connected one by one to three circuit elements X,Y and Z. It is observed that the current flowing in them:

(i) is in phase with the applied voltage for element X.

(ii) lags the applied voltage, in phase by π/2 for element Y.

(iii) leads the applied voltage, in phase by π/2 for element Z.

Identify the three circuit elements.

Find an expression for the (a) current flowing in the circuit, (b) net impedance of the circuit, when the same a.c. source is connected across a series combination of the elements X,Y and Z.

If the frequency of the applied voltage is varied, set up the condition of the frequency when the current amplitude in the circuit is maximum. Write the expression for this current amplitude.
Draw a ray diagram to show the working of a astronomical telescope. Deduce an expression for total magnification when  the final image is formed at (a) least distance of distinct vision, (b) infinity

Or 

(a) Trace the rays of light showing the formation of an image due to a point object placed on the axis of a spherical surface separating the two media of refracting indices and 2.  (b) Establish the relation between the distance of the object, image radius of curvature from the central point of the spherical surface. Hence derive the expression for the lens maker’s formula.
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