[image: image4.png]cbseﬁguess





	[image: image4.png]
	http://www.cbseguess.com/




Sample Paper – 2010
Class – XII
Subject – PHYSICS

Time : Three Hours                                                                                          Max. Marks : 70

General Instructions

(a) All questions are compulsory.

(b) There are 30 questions 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 given choices in such questions.

(d) Use of calculators is not permitted.

(e) You may use the following physical constants wherever necessary:
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Q 1 Sketch the electric lines of force for two positive charges Q1 and Q2 (Q1 > Q2)
separated by a distance d.
Q 2 What is the power factor of an LCR series  a.c. circuit at resonance?
Q 3 Give the ratio of velocities of light rays of wavelengths 4000 A and 8000 A in vacuum.
Q 4 What is the value of refractive index of a medium of polarizing angle 600 ?
Q 5 What  is the focal length of a plane mirror?
Q 6 Name the experiment which establishes the wave nature of a particle.
Q 7 Draw energy band diagram of a ‘p’  type semiconductor.
Q 8 How does the width of the depletion layer of a p-n junction vary if the reverse bias applied to it increase?
Q 9 (i) Calculate the electric potential at a point X due to a charge of 0.5 μC located at 10 cm from it.
(ii) Also calculate the work done in bringing a charge of 3 x 10-9 C from infinity to the point X.

OR

An electric flux of 5 x 103 Nm2 C -1 passes through a spherical Gaussian surface of radius 20 cm due to the charge placed at its center.
(i) Calculate the charge enclosed by the Gaussian surface.
(ii) If the radius of the Gaussian surface is double, how much flux would pass through the surface?
Q 10 Explain, with the help of a circuit diagram, the use of potentiometer for determination of internal resistance of a primary cell. Write  the necessary mathematical expression.

Q 11 Name any one material having a small value of temperature coefficient of resistance. Write one use of this material.
Q 12 Horizontal component of Earth’s magnetic field at a place is √3 times the vertical component. What is the value of angle of dip at this place?
Q 13 An air-core solenoid is connected to an a.c. source and a bulb. If an iron-core is inserted in the solenoid, how does the brightness of the bulb change? Give reason for your answer.
Q 14 How does the mutual inductance of a pair of coils changes when (i) Distance between the coil is increased ? (ii) the number of turns in each coil is decreased ? Justify your answer in each case.
Q 15 Refractive index of glass for lights of yellow, green and red colours are µy, µg, µr respectively. Rearrange these symbols in increasing order of values.
Q 16 Write two essential conditions for total internal reflection to take place in a transparent medium. Give two examples of this phenomenon in daily life situations.
Q 17 Which of the following if any can act as a source of e.m.waves? Give reason. 

I. A charge at rest.

II. A charge moving in circular orbit.

III. A charge moving with constant velocity.

Q 18 What are the three essential elements of a communication system? Draw block diagram of a generalised communication system.
Q 19 A transmitting antenna at the top of a tower has a height 32 m  and  the height of the receiving antenna is 50 m. What is the maximum distance between them for satisfactory communication in LOS mode? Given radius of earth 6.4 × 106 m.
Q 20 A parallel beam of light is incident on an air-glass interface. Using Huygen’ sprinciple and drawing the sketches of wave fronts, show how the wave is refracted and hence verify law of refraction.

Q 21 When an alternating voltage of 220 V is applied across a device X, a current of 0.5 A flows through the circuit and is in phase with the applied voltage. When the same voltage is applied across another device Y, the same current again flows through the circuit but it leads the applied voltage by π/2 radians.
(a) Name the devices X and Y.
(b) Calculate the current flowing in the circuit when same voltage is applied across the series combination of X and Y.

OR

Prove that an ideal inductor does not dissipate power in an a.c. circuit, A sinusoidal voltage V = 200 sin 314t is applied to a resistor of 10 Ω resistance. Calculate rms value of the current.
Q 22 Using Bohr’s postulates derive an expression for the total energy of an electron in the nth orbit of an atom. What does negative value of this energy signify?
Q 23 Calculate the half life period of a radioactive substance if its activity drops to 1/16th of its initial value in 30 years.

Q 24 Derive a formula for the force between two parallel straight conductors carrying current in opposite directions and write the nature of the force. Hence, define an ampere.
Q 25 Resistance between the points A and B is given in the following figure, reduce the following network to get the equivalent resistance. [image: image3.jpg]60

s




Q 26 Draw a neat and labelled diagram of a cyclotron. State the underlying principle and explain how a positively charged particle gets accelerated in this machine. Show mathematically that the cyclotron frequency does not depend upon the speed of the particle.

Q 27  If the frequency of incident radiation on a photo-cell is doubled for the same intensity, what changes will you observe in (i) the kinetic energy of photo-electrons emitted (ii) photo-electric current, and (iii) stopping potential?
Q 28 An electric dipole is held in a uniform electric field. 
(i) Show that no translatory force acts on it. 
(ii) Derive an expression for the torque acting on it.

(iii) The dipole is aligned parallel to the field. Calculate the work done in rotating it through 180°.

Or

(i) Derive an expression for the energy stored in a parallel plate capacitor with air as the medium between its plates.
(ii) Air is replaced by a dielectric medium of dielectric constant ‘k’. How does it change the total energy of the capacitor i) if capacitor was disconnected from the battery? ii) if capacitor remained connected to the battery?
Q 29 Explain, with the help of a labelled circuit diagram the use of NPN transistor as an amplifier hi common emitter configuration. Why is a common emitter amplifier preferred over common base amplifier?
OR

Define the terms ‘potential barrier’ and ‘depletion region’ for a p-n junction. Explain, with the help of a circuit diagram, the use of a p-n diode as a full wave rectifier. Draw the input and output wave-forms.


Q 30 Distinguish between reactance and impedance. When a series combination of a coil of inductance L and a resistor of resistance R is connected across a 12 V, 50 Hz supply, a current of 0.5A flows through the circuit. The current differs in phase from applied voltage by π/3 radian. Calculate the value of L and R.

                    


   OR
a) Draw the variation of the following with the frequency of the a.c. source
((i) reactance of an inductor, and
(ii) reactance of a capacitor.
(b) An a.c. circuit having an inductor and a resistor in series draws a power of 560 W from an a.c. source marked 210 V, 60 Hz. If the power factor of the circuit is 0.8, calculate ‘
(i) the impedance of the circuit, and
(ii) the inductance of the inductor used.
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