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

          Time allowed: 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.
1. Suggest two methods by which method the range of transmission by a TV tower can be increased. 

2.  Two wires of equal length, one of copper and other of the manganin have the same resistance. Which wire is thicker?
3. The energy of the hydrogen atom in its ground state is –13.6 eV. Calculate the energy of the atom in the second excited state. 
4. What is the threshold frequency of a photon for photoelectric emission from a metal of work function 0.1 eV? 
5. Two lenses of power +4 and –2 dioptres respectively are placed 10 cm apart. What is focal length and power of the combination? 
6. 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 2×10-4/K. 

7. Drive an expression for amplitude modulated wave. 

8. A T.V. tower has a height of 400 m at a given place. Calculate as coverage range, if the radius of the earth is 6400 km. 
9. Name the reaction which takes place when a slow neutron beam strikes [image: image3.png]


nuclei. Write the nuclear reaction involved. 

10. Obtain an expression for the effective focal length of two thin lenses placed in contact coaxially with each other. 

11. State Gauss’ theorem in electrostatics. Using this theorem, derive the expression for the electric field intensity at any point outside a uniformly charged thin spherical shell. 
12. Two cells E1 and E2 in the given circuit diagram have an emf of 5 V and 9 V and internal resistance of 0.3Ω and 1.2Ω  respectively. Calculate the value of current flowing through the resistance of 3Ω. 
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13. State the principle of working of p-n diode as a rectifier. Explain, with the help of a circuit diagram, the use of p-n diode as a full wave rectifier.  Draw a sketch of the input and output waveforms.
14. What do understand by Electromagnetic wave ?  How does a charge q oscillating at certain frequency produce electromagnetic wave ? Give its four properties. 

15. An electric dipole is held in an uniform electric field (i) suitable diagram show that it does not undergo any translatory motion, and (ii) derive an expression for torque acting on it and specify its direction. 

16. Briefly explain the principle of a capacitor. Derive an expression for the capacitance of a parallel plate capacitor, whose plates are separated by a dielectric medium. 

Or 

Obtain equivalent capacitance of the following network given in the figure below. For a v 300 V supply, determine the charge and voltage cross each capacitor.
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17. Define the terms: ‘half-life period’ and ‘decay constant’ of a radioactive sample. Derive the relation between these terms. 
18. What is total internal reflection? What are conditions for it? Explains any one of its practical application. . 
19. (a) Using Bohr’s postulates, obtain the expression for total energy of the electron in the nth orbit of hydrogen atom.

(b) What is the significance of negative sign in the expression for the energy?
20. State the principle of potentiometer. Draw a circuit diagram used to compare the e.m.f. of two primary cells. Write the formula used. How can the sensitivity of a potentiometer be increased? 
21.   Draw a ray diagram showing the passes of light through a glass prism. Hence, obtained a relation between the angle of deviation, incidence, emergence and the angle of prism. 
22. (a) Deduce de Broglie wavelength of electron accelerated by a potential of V volt.

(a) An electron and a proton have same kinetic energy. Which of the two has larger wavelength and why ? 

23.  Rajiv lived in a metropolitan city. Some of his villagers came to visit. Rajiv decided to visit them by metro train. When they came to metro station, the security guard asked them to pass through a metal detector. They were scared of it. They decided not to travel by metro train. Rajiv explained them the purpose and working of metal detector. Then they ready for travelling.
(i) Draw the necessary circuit diagram.

(ii) What is a metal detector? How does it work?
24. (a) Two long straight parallel conductors carrying steady current I1 and I2 separated by a distance d. Explain Briefly, with a help of suitable diagram how the magnetic field produced due to one conductor acts on the other. Hence deduce expression for force acting between the two conductors. Also define one ampere.
(b)  A jet plane is travelling towards west at a speed of 1800 km/h. What is the voltage difference developed between the ends of the wing having a span of 25 m, if the Earth’s magnetic field at the location has a magnitude of 5 × 10–4 T and the dip angle is 30°.
Or 

(a) Explain with the help of a labelled diagram, the principle and working of an AC generator ? write the expression for the emf generated in the coil in term of speed of rotation. Can the current produced by an AC generator be measured with a moving coil galvanometer.
(b) How much current is drawn by primary coil of a transformer which steps  down  220 V to 22 V to operate device with an impedance of 220 ohm.
25. (a) State Huygen’s  Principle. Using this principle draw a ray diagram to show how a plane waveform incident at the interface of two media gets refracted when it propagates from a rarer medium to a denser medium. Hence verify Snell’s law of refraction. 

(b) When monochromatic light travels from a rarer to a denser medium, explain the following,  giving reasons: 

(i) is the frequency of reflected and refracted light same as the frequency of incident light?

(ii) Does the decrease in speed imply a reduction in the energy carried by light wave?
Or 
(a) What is coherent sources of light. 

(b) Show that in interference pattern all dark and bright fringes are of equal length.
 . 
26.  (a) What is Zener diode. Draw its symbol and V-I characteristic curve.

(b) Why is zener diode fabricated by heavily doping both p- and n-sides of the junction ? (c) Draw the circuit diagram of zener diode as a voltage regulator and briefly explain its working

OR

(a) Distinguish between conductors, insulators on the basis of energy band Diagram.

(b) In the given block diagram of a receiver, identify the boxes labelled as X and Y and write their function.
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