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Guess Paper - 2011
Class - XII
Subject - Physics
Maximum Marks: 70



Time allowed : 3 hours

· All questions are compulsory.
· 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.
· There is no overall choice. 

· Use of calculators is not permitted.

· You may use the following physical constants wherever necessary.

c = 3 x 10 8 ms-1

h = 6.6 x 10 -34 Js 

e = 1.6 x 10 -19 C 
(0 = 9 x 10 -12 C 2N -1m -2
mass of electron = 9.01 x 10 -31 kg
mass of neutron = 1.67 x 10 -27 kg
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µ0   =  4 ( x 10 -7  TmA-1

Avogadro’s number NA= 6.022 x 10 23/mole

           Radius of earth  = 6400 km

mass of 
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        = 39.962589 amu
mass of proton   = 1.007825   amu
mass of neutron = 1.008665   amu 
1 amu = 931 MeV /c2.
1. Force of attraction between two point charges placed at a distance ‘d’ apart in a medium is ‘F’. What should be the distance in the same medium so that the force of attraction between them becomes 9F ?
2. Two bulbs whose resistances are in the ratio of 1 : 2, are connected in parallel to a source of constant voltage. What will be the ratio of power dissipation in these?
3. Write two properties of a material used as a suspension wire in a moving coil galvanometer.
4. A plane electromagnetic wave of frequency 25 MHz travels in free space along the x-direction. At a particular point in space and time the electric vector is  
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. Calculate 
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 at this point.
5. Define the term ‘activity’ of a radionuclide. Write its SI unit.
6. At what angle of incidence should a light beam strike a glass slab of refractive - index 
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, such that the reflected and the refracted rays are perpendicular to each other ?
7. A carrier wave of peak voltage 12 V is used to transmit a message signal. What should be the peak voltage of the modulating signal in order to have a modulation index of 75 %?
8. Which mode of propagation is used by short wave broadcast services having frequency range from a few MHz up to 30 MHz?
9. Derive an expression for the energy stored in a charged parallel plate capacitor with air as the medium between its plates.
10. A bar magnet of magnetic moment 1.5 J/T lies aligned with the direction of a uniform magnetic field of 0.22 T.
What is the amount of work required by an external torque to turn the magnet so as to align its magnetic moment,
a) normal to the field direction,

b) Opposite to the field direction?
11. 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.

12. 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.
d) To photograph internal parts of a human body.
13. The work function of cesium metal is 2 .14 eV.  When light of frequency 6 x 10 14 Hz is incident on the metal surface, photoemission of electrons occurs. What is the
a) Maximum kinetic energy of the emitted electrons.
b) Stopping potential.
14. X-rays of wavelength ‘( ’ fall on a photosensitive surface, emitting electrons. Assuming that the work function of the surface can be neglected, prove that the de-Broglie wavelength of electrons emitted will be  
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15. The total energy of an electron in the first excited state of the hydrogen atom is about – 3.4 eV.
a) What is the kinetic energy of the electron in this state?
b) What is the potential energy of the electron in this state?
c) Which of the answers above would change if the choice of the zero of the potential energy is changed? 
16. A slit of width‘d’ is illuminated by light of wavelength 6500 A(. For what values of ‘d’ will the
a) First minimum fall at an angle of diffraction of 30( ?

b) First maximum fall at an angle of diffraction of 30( ?
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Identify the logic gates marked P and Q in the given logic circuit.
Write down the output at X for the inputs A = 0, B = 0 and A = 1 , B = 1.
18. Define the term ‘depletion region’ for a p-n junction diode. State how the thickness of depletion region will change when the p-n junction diode is
a) forward biased,
b) Reverse biased?
19. [image: image9.png]Find the value of the unknown resistance X, in the following circuit, if no current flows through the section AO. Also calculate the current drawn by the circuit from the battery of e.m.f. 6 V and negligible internal resistance.
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. An a.c. generator consists of a coil of 50 turns and area 2.5 m 2 rotating at an angular speed of 60 radians/s in a uniform magnetic field of B = 0.30 T between two fixed pole pieces. The resistance of the circuit including that of the coil is 500 (.
a) Find the maximum current drawn from the generator.
b) What will be the orientation of the coil with respect to the magnetic field to have
a) Maximum
b) Zero magnetic flux?
c) Would the generator work if the coil were stationary and instead the pole pieces rotated together with the speed as above?
22. An a.c. source generating a voltage V=V0 sin (t is connected to an inductor of inductance L. Find the expression for the current, i, flowing through it.

Plot a graph of V and i versus (t to show that the voltage is 
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 ahead of the current.

23. Draw the graph to show variation of binding energy per nucleon with mass number of different atomic nuclei.
Calculate binding energy/nucleon of 
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 nucleus.

24. A double convex lens made of glass of refractive index 1.6 has its both surfaces of equal radii of curvature of 30 cm each. An object of 5 cm height is placed at a distance of 12.5 cm from the lens. Find the position, nature and size of the image.
25. Draw a neat labelled ray diagram of a compound microscope. Explain briefly it’s working.
Why must both the objective and the eye-piece of a compound microscope have short focal lengths?
26. Give a circuit diagram of a common emitter amplifier using an n-p-n transistor. Draw the input and output waveforms of the signal. Write the expression for its voltage gain.

27. State briefly any two reasons explaining the need for modulating a signal.
Draw a labelled block diagram of a simple modulator for obtaining an AM signal. 
28. Using Gauss’s law, derive an expression for the electric field intensity at any point outside a uniformly charged thin spherical shell of radius R and charge density (  C/m2.
Draw the field lines when the charge density of the sphere is
a) positive,
b) negative.

A uniformly charged conducting sphere of 2.5 m in diameter has a surface charge density of 100 (C/m2. Calculate the
a) charge on the sphere
b) Total electric flux passing through the sphere.

29. Derive an expression for the torque acting on a loop of N turns, area A, carrying current I, when held in a uniform magnetic field B. With the help of circuit, show how a moving coil galvanometer can be converted into an ammeter of given range. Write the necessary mathematical formula.

30. What are coherent sources of light? Two slits in Young’s double slit experiment are illuminated by two different sodium lamps emitting light of the same wavelength. Why is no interference pattern observed?
Obtain the condition for getting dark and bright fringes in Young’s experiment. Hence write the expression for the fringe width.

If s is the size of the source and d its distance from the plane of the two slits. What should be the criterion for the interference fringes to be seen?
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