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Guess Paper – 2013
Class – XII
Subject –
Physics

 Time:3hours                                                                                      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) 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, 1/4πεo = 9× 109 Nm2 C-2 ,Mass of electron me = 9.1× 10-31 kg, Mass of neutron mn = 1.675 10-27 kg ,Boltzman’s constant K = 1.381 10-23 J K-1, Avogadro’s number NA = 6.022 1023 mol-1 ,Radius of earth = 6400 k
--------------------------------------------------------------------------------
1. What is the net flux through a closed surface enclosing an electric dipole? 1
2.  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. 1
3. A carbon resistor of 47 KΩ is to be marked with rings of different colours for its identification. Write the sequence of colours of rings. 1
4. An electron does not suffer any deflection while passing through a region. Are sure that there is no magnetic field? 1
5.  On what factors does the velocity of an electromagnetic wave in free space depend?
6. A convex lens of focal lenth 120 cm in air, is immersed in water whose refractive index is 4/3. Find the apparent change in the focal lenth of the lens. 1
7. An electron and a photon have same wavelenth, which one of the two has more energy? 1
8. In junction transistor, base region is thin as well as lightly doped, why? 1
9. There point charges of  +2µC, -3µC and -3µCare kept at the vertices, A, B and C respectively of an equilateral triangle of side 20 cm as shown in the figure. What should be the sign and magnitude of the charge to be placed at the mid-point (M) of side BC so that the charge at A remains in equilibrium? 2 
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10. 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 direction 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
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11. An a.c. voltage E = E0 sin ωt is applied across an inductor L. Obtain an expression for current I. 2
12.  Name the constituent radiation of electromagnetic spectrum which
(a) is used in satellite communication.

(b)  is used for studying crystal structure.
(c)  is similar to the radiations emitted during decay of radioactive nuclei.
(d)  produces intense heating effect. 2
13. Name the reaction which takes place when a slow neutron beam strikes [image: image3.png]


nuclei. Write the nuclear reaction involved. 2
14. Draw a ray diagram of an astronomical telescope in the normal adjustment position. Write down the expression for its magnifying power. 2
15. An object is placed in front of a right angled prism ABC in two positions (a) and (b) as shown. The prism is made of crown glass with critical angle of 410. Trace the path of two rays from P and Q, (i) in (a), normal to the hypotenuse and (ii) in (b), parallel to the hypotenuse. 2
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16. The output of a 2-input NOR gate is fed to a NOT gate. Draw the logic circuit of this combination of gates and write the truth table for the output of the combination for all inputs. 2
17. In the figure below, circuit symbol of a logic gate and input wave from is shown. 
(a) Name the logic gate, (b) write its truth table and (c) give the output wave form. 2
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18. Give reasons for the following: (a) Long distance radio broadcasts use short-wave bands. (b) Satellites are used for long distance TV transmission. 2
19.  Two cells of emf 1.5 V and 2 V and internal resistance 1 ohm and 2 ohm respectively are connected in parallel to pass a current in the same direction through an external resistance of 5 ohm. 
(a) Draw the circuit diagram. 
(b) ) Using Kirchhoff's laws, calculate the current through each branch of the circuit and potential difference across the 5 ohm resistor. 3
20. State the principle of potentiometer. Draw a circuit diagram used to compare the e.m.f. of two primary cells. 
(a) Write the formula used.  (b)How can the sensitivity of a potentiometer be increased? 3
21. Draw the circuit diagram of a common emitter amplifier using n-p-n transistor. What is the phase differnece between the input signal and output voltage ? State two reasons why a common emitter amplifier is preferred to a common base amplifier. 3
22. State the laws of radioactive decay. Establish a mathematical relation between half-life period and disintegration constant of a radioactive nucleus. 3

23. (a) Define the term modulation. 
(b) Name three different types of modulation used for a message signal using a sinusoidal continuous carrier wave. 
(c) Explain the meaning of any one of these. 3
24. (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
25.  A converging lens of focal length 6.25 cm is used as a magnifying glass. If the near point of the observer is 25 cm from the eye and lens is held close to the eye, calculate (i) the distance of the object from the lens, (ii) the angular magnification (magnifying power). Also find the angular magnification (magnifying power) when the final image is formed at infinity. 3
26. In a series LCR circuit, define the quality factor (Q) at resonance. Illustrate its significance by giving one example. Show that power dissipated at resonance in LCR circuit is maximum. 3
27.  Write the expression for the force acting on a charged particle of charge q moving with velocity v in the presence of magnetic field B. Show that in the presence of this force.
(a) the kinetic energy of the particle does not change. 

(b) its instantaneous power is zero. 3

28. Derive the expression for the energy stored in a parallel plate capacitor of capacitance C with air as medium between its plates having charges Q and — Q. Show that this energy can be expressed in terms of electric field,  where A is the area of each plate and d is the separation between the plates. How will the energy stored in a fully charged capacitor change when the separation between the plates is doubled and a dielectric medium of dielectric constant 4 is introduced between the plates ? 5
29. Distinguish the magnetic properties of dia, para - and ferro-magnetic substances in terms of (i) susceptibility, (ii) magnetic permeability and (iii) coercivity. Give one example of each of these materials. Draw the field lines due to an external magnetic field near a (i) diamagnetic,
(ii) paramagnetic substance. 5
30. What are coherent sources ? Why are coherent sources required to produce interference of light ? Give an example of interference of light in everyday life. In Young's double slit experiment, the two slits are 0.03 cm apart and the screen is placed at a distance of 1.5 m away from the slits. The distance between the central bright fringe and fourth bright fringe is 1 cm. Calculate the wavelength of light used. 5
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