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GUESS PAPER-2013

CLASS-XII

SUBJECT: Physics
Time allowed: 3 hours                                                      Full Marks: 70

General Instructions
(a) All questions are compulsory.

(b) There are 30 Question 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.

(c) 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 each. You have to attempt only one of the choice in such questions.

(d) Use of calculators is not permitted.

(e) 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-

T m A-1
1/4πεo = 9× 109 Nm2 C-2
1. A current carrying loop, free to turn, is placed in a uniform magnetic field B. What

will be its orientation relative to B, in the equilibrium state?
2. The magnetic flux threading a coil changes from 12x10-3 Wb to 6x10-3 Wb in 0.01 s.

Calculate the induced emf.
3. The refractive index of glass is 1.5 for light whose = 6000Å in vacuum. Calculate the

wavelength of the light when it passes through glass.
4. Two metals A and B have work functions 2 eV and 4 eV respectively. Which

metal has a lower threshold wavelength for photoelectric effect?

5. Name the series of the hydrogen spectrum which lies in the ultraviolet region of the

electromagnetic spectrum.

6. The electric mains in the house are marked 220 V, 50 Hz. Write down the equation of

instantaneous voltage.
7. The magnetic lines of force prefer to pass through iron than air”. Give reason.

8. Two point charges and are separated by a distance of 1 m in air. Calculate at what point on the line joining the two charges is the electric potential zero. 2
9. What does the statement, “natural light emitted from the sun is unpolarized” mean in terms of the direction of electric vector? Explain briefly how plane polarized light can be produced by reflection at the interface separating the two media. 2

10. Name the reaction which takes place when a slow neutron beam strikes [image: image8.png]58
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nuclei. Write the nuclear reaction involved.

11. In the figure below, circuit symbol of a logic gate and input wave from is shown. 
(i) Name the logic gate, 
(ii) write its truth table and 
(iii) give the output wave form.
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12. 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. 2
13. 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. 2
[image: image1.png]




Calculate the value of current flowing through the resistance of 3Ω.

14. A galvanometer has a resistance of 20Ω. It gives full scale deflection with a current of 2 mA. Calculate the value of the resistance needed to convert it into an ammeter of range 0 to 0.3 A. 2

OR

The horizontal component of the earth's magnetic field at a given place is 0.4 × 10-4 wb/m2 and angle of dip is 300. Calculate the value of (i) vertical component, (ii) the total intensity if the earth's magnetic field.

15. Write two characteristic properties to distinguish between diamagnetic paramagnetic and Ferromagnetic materials. 2
16. In a given circuit, inductor L and resistor R have identical resistance. Two similar electric lamps B 1 and B 2 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.
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17. In the figure given below, a bar magnet moving towards the right or left induces an e.m.f. in the coils (1) and (2). Find giving reason, the directions of the induced currents through the resistors AB and CD when the magnet is moving (a) towards the right, and (b) towards the left. 2 [image: image4.jpg]



18. Name the device used for data transmission from one computer to another, Justify the name.
Using this device draw the block diagram for data Communication and explain it briefly. 3
19. (a) Draw a labelled ray diagram to show the formation of an image by a compound microscope. Write the expression for its magnifying power.
(b)  How does the resolving power of a compound microscope change, when (i) refractive index of the medium between the object and the objective lens increases; and (ii) wavelength of the radiation used is increased? 3

20.  Draw a graph to show the variation of the angle of deviation 'D' with that of the angle of incidence 'i' for a monochromatic ray of light passing through a glass prism of refracting angle 'A'. Hence deduce the relation. 3
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21. A parallel plate capacitor, each with plate area A and separation d, is charged to a potential difference V. The battery used to charge it is then disconnected. A dielectric slab of thickness d and dielectric constant K is now placed between the plates. What change will take place in (a) charge on the plates (b) electric field intensity between the plates (c) capacitance of the capacitor. Justify your answer in each case. 3

22. Using Gauss’s theorem, show mathematically that for any point outside the shell, the field due to a uniformly charged thin spherical shell is the same as if the entire charge of the shell is concentrated at the centre. Why do you expect the electric field inside the shell to be zero according to this theorem? 3
23. Define the terms: ‘half-life period’ and ‘decay constant’ of a radioactive sample. Derive the relation between these terms. 3
24.  Define the term ‘work function’ of a metal. The threshold frequency of a metal is f0. When the light of frequency 2f0 is incident on the metal plate, the maximum velocity of electrons emitted is v1. When the frequency of the incident radiation is increased to 5f0, the maximum velocity of electrons emitted is v2. Find the ratio of v1 to v2.3
25. Name the radiations of electromagnetic spectrum which are used in

(a) Warfare to look through fog.


(b) Radar and geostationary satellites.

(c) Studying the structure and properties of atoms and molecules. 3

26. How is the mutual inductance of a pair of coils affected when (a) separation between the coils is increased? (b) the number of turns of each coil is increased ? (c) a thin iron sheet is placed between the two coils, other factors remaining the same? Explain your answer in each case. 3
OR 

A 0.5 long metal rod PQ completes the circuit as shown in the figure. The area of the circuit is perpendicular to the magnetic field of flux density 0.15 T. If the resistance of the total circuit is 3Ω, calculate the force needed to move the rod in the direction as indicated with a constant speed of 2 ms-1.
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27.  (a)  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? 

(b) Derive the expression for the resistivity of a conductor in terms of number density of free electrons and relaxation time.

OR

Deduce the condition for balance in a Wheatstone Bridge Using the principle of Wheatstone Bridge, describe the method to determine the specific resistance of a wire in the laboratory. Draw the circuit diagram and write the formula used. Write any two important observations while performing the experiment.

28. Draw a ray diagram to show the formation of image of an object placed between the optical centre and focus of the convex lens. Write the characteristics of image formed. Using this diagram, derive the relation between object distance, image distance and focal length of the convex lens. Write the assumptions and convention of signs used. 
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?

29. With the help of a 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 for a common-emitter transistor amplifier.

OR

(a) Explain briefly with the help of circuit diagram, how V - I characteristics of a p-n junction diode are obtained in (i) forward bias, and (ii) reverse bias. Draw the shape of the curves obtained. 

(b) A semiconductor has equal electron and whole concentration of 6 x 108 /m3. On doping with certain impurity, electron concentration increases to 9 X1012 /m3.

(i) Identify the new semiconductor obtained after doping. 

(ii) Calculate the new hole concentration.
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