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Guess Paper - 2011
Class - XII
Subject -  Physics 
Short type I
1. Explain how the width of depletion layer in a p-n junction diode changes when the junction is (i) forward biased (ii) reverse biased.

2. How does the resistivity of (i) a conductor and (ii) a semiconductor vary with temperature? Give reason for each case.

3. An alternating voltage of frequency f is applied across a series LCR circuit. Let fr be the resonance frequency for the circuit. Will the current in the circuit lag, lead or remain in phase with the applied voltage when (i) [image: image1.png]NN



(ii) [image: image2.png]f<fh?



Explain your answer in each case.

4. Define 'electric line of force' and give its two important properties.

5. Define the terms 'Magnetic Dip' and 'Magnetic Declination' with the help of relevant diagrams.
6. A bar magnet M is dropped so that it falls vertically through the coil C. The graph obtained for voltage produced across the coil vs. time is shown in figure (b).
(i) Explain the shape of the graph.
(ii) Why is the negative peak longer than the positive peak? [image: image3.png]



7. Find the wavelength of electromagnetic waves of frequency 5 x 1019Hz in free space. Give its two applications.

8. What is an 'analog signal' and a 'digital signal'? How can an analog signal be converted into & digital signal?
9. 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.

10. With the help of a diagram, show the biasing of a light emitting diode (LED). Give its two advantages over conventional incandescent lamps.
11. A paralle capacitor is to be designed with a voltage rating 1 kV using a material of dielectric constant 3 and 4ickeclric strength about 10 7 Vm -1 . For safety we would like the field never to exceed say, 10% of the dipole strength. What minimum area of the plats is required to have a capacitance of 50 pF?

12. An a.c. voltage of 100 V, 50 Hz is connected across a 20 ohm resistor and mH inductor in series. Calculate (i) impedance of the circuit, (ii) rms current in the circuit. 

13.  A galvanometer has a resistance of 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 0-0.3 A.
14. The output of an OR gate is connected to both the inputs of a NAND gate. Draw the logic circuit of this combination of getes and write its truth table.
Or

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.

15. 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. 
Short type II

16. Write any four characteristics of electromagnetic waves. Give two uses each of (a) Radio-waves (b) Micro-waves
17. 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 d.c. voltage ?
18. State the laws of radioactive decay. Establish a mathematical relation between half-life period and disintegration constant of a radioactive nucleus.
19. 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.

20. Define the terms threshold frequency and stopping potential in relation to the phenomenon of photoelectric effect. How is the photoelectric current affected on increasing the (i) frequency (ii) intensity of the incident radiations and why?

21. 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 and at any point outside a uniformly charged thin spherical shell.

22.  Explain (I) forward biasing, (ii) reverse biasing of a P-N junction diode. With the help of a circuit diagram, explain the use of this device as a half - wave rectifier.

23.  Define self-inductance and give its S. I . unit. Derive an expression for self- inductance of a long, air-cored solenoid of length l, radius r, and having N number of turns.

24.  Draw a labelled ray diagram to show the formation of an image by a compound microscope. Write the expression for its magnifying power.  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?

25.  An electric dipole is held in a uniform electric field. (a) Using suitable diagram, show that it does not undergo any translatory motion and (ii) derive an expression for the torque acting on it and specify its direction.
26.  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 d[image: image4.png]


educe the relation.
27.  Two long parallel straight wires X and Y separated by a distance of 5 cm in air carry currents of 10 A and 5 A respectively in opposite directions. Calculate the magnitude and direction of the force on a 20 cm length of the wire Y.
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A circ

ular coil of100 turns, radius 10 cm carries a current of 5 A. it is suspended vertically in a uniform horizontal magnetic field of 0.5 T, the field lines making an angle of 600 with the of the plane of the coil. Calculate of the torque must be applied on it to prevent it from turning.

28.   Two point charges [image: image6.png]+3 uCand g
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are located 20 cm apart in vacuum, (i) Find the electric field at the mid point of the line AB joining the two charges, (ii) If a negative test charge of magnitude [image: image7.png]15%x10% ¢



is placed at the centre, find the force experienced by the test charge.
29.  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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30.  Write the mathematical relation for the resistivity of a material in terms of relaxation time, number density and mass and charge of charge carriers in it. Explain, using this relation, why the resistivity of a metal increases and that of a semi-conductor decreases with rise in temperature.
31.  Name the gate obtained from the combination of gates shown in the figure. Draw its logic symbol. Write the truth table of the combination.
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Long Type question

32.  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 ?
33. Draw a labelled diagram of a moving coil galvanometer. State the principle on which it works. Deduce an expression for the torque acting on a rectangular current carrying loop kept in a uniform magnetic field. Write two factors on which the current sensitivity> of a moving coil galvanometer depend.
34.  State the Biot - Savart law for the magnetic field due to a current carrying element. Use this law to obtain a formula for magnetic field at the centre of a circular loop of radius R carrying a steady current I. Sketch the magnetic field lines for a current loop clearly indicating the direction of the field.

35.  What are coherent sources of light? State two conditions for two light sources to be coherent.
Derive a mathematical expression for the width of interference fringes obtained in Young’s double slit experiment with the help of a suitable diagram. 

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.
36.  Depict the magnetic field lines due to two straight, long, parallel conductors carrying currents 11 and 12 in the same direction. Hence deduce an expression for the force acting per unit length on one conductor due to the other is this force attractive or repulsive?

37.  State Huygens’ principle. Using the geometrical construction of secondary wave- lets, explain the refraction of a plane wave front incident at a plane surface. Hence verify Snell’s law of refraction.
Illustrate with the help of diagrams the action of (i) convex lens and (ii) concave mirror on a plane wave front incident on it.

38.  Draw the symbolic representation of a (i) p-n-p, (ii) n-p-n transistor. Why is the base region of transistor thin and lightly doped ? With proper circuit diagram, show the biasing of a p-n-p transistor in common base configuration. Explain the movement of charge carriers through different parts of the transistor in such a configuration and show that.
39.  The primary coil of an ideal step-up transformer has 100 turns and the transformation ratio is also 100. The input voltage the power are 220 V and 1100 W respectively. Calculate: (i) number of turns in the secondary (ii) the current in the primary (iii) voltage across the secondary (iv) the current in the secondary (v) power in the secondary.

40.  schematic arrangement for transmitting a message signal (20 Hz to 20 kHz) is given below: Give two drawbacks from which this arrangement suffers. 
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Describe briefly with the help of a block diagram the alternative arrangement for the transmission and reception of the message signal.

41. 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.
42.   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 as 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 ? 

43. The given circuit diagram shows a series LCR circuit connected to a variable frequency 230 V source: 
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(a) Determine the source frequency which drives the circuit in resonance.
(b) Obtain the impedance of the circuit and the amplitude of current at the resonating frequency.
(c) Determine the rms potential drops across the three elements of the circuit.
(d) How do you explain the observation that the algebraic sum of the voltages across the three elements obtained in (c) is  greater than the supplied voltage?
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