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Sample Paper – 2010

Class – XII
Subject – Physics  

Q 1. What is the dielectric constant of a conductor?

Q 2. Two protons are entering a magnetic field perpendicular to the magnetic field with velocities in the ration 1:2. What is the ratio of their angular frequencies?

Q 3. A magnetic field exits along –ve z-axis .coil A is kept with the magnetic field with the plane of the coil in the x-y plane and coil b is kept with the plane of the coil in x-z plane. In which coil will there be no induced emf when magnetic field varies with time?

Q 4. Write the relationship between amplitudes of electric and magnetic field in free space for an electromagnetic wave.

Q 5. A converging lens and a diverging lens are kept in contact and the combination produces a real image. Which of the lens has longer focal length?

Q 6. Maximum kinetic energy of electron emitted by metal A is 4ev and metal B is 5ev. Which metal has greater work function when exposed to same radiation?

Q 7. 23Ne10 decay by  ( emission to 23Na11 .write down the decay equation.

Q 8. 

A and B are diodes. Name the diode which is reverse biased.

Q 9. Inside a conducting spherical shell of inner radius 2R and outer radius 3R, a charge q is kept. Charge q is situated at a distance R from centre .what is the electric potential at the centre of the shell?

Q 10. Show that the potential energy of a dipole in a uniform electric field is given by U = -P. E

Q 11 a cell of emf (E) and internal resistance (r) is connected across a variable external resistance (R) .Plot graph to show variation of

1. E with R

2. Terminal potential difference of the cell V and R.

Q 13. A small, circular ring is inside a larger loop that is connected a battery and a switch as shown in the figure. Use Lenz’ law to find the direction of induced current in the small ring 

1) Just after switch s is closed 

2)  After s has been closed for a long time.

,

A square coil of side 5 cm is placed in magnetic field B = 3kt2 where B is in Tesla and t is sec, k is constant, B is into the paper, at time t=5 sec.

1) What is the direction of the current in the conductor OL and

2) What is the emf induced (in terms of k).

Q 14. A 50 (F capacitor, 0.5 H inductor and 150 ( resistance are connected in series. Calculate the Resonance frequency (o and also draw frequency graph for (1<(o<(2. Explain the shape of the graph.

Q 15. Electric field of an electromagnetic wave is given by

Ey = 72 Sin (1.5 x 103 x + 5 x 1 011 t) V/m

Write and equation for the magnetic field of the wave and define intensity of an electromagnetic wave.

Q 16. A beam of light of wavelength 400 nm is incident normally on a right angled prism as shown. It is observed that the

Light just grazes along the surface AC after falling on it. Given that the refractive index of the material of the prism

Varies with the wavelength as per the relation
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Calculate the value of b and the refractive index of the prism material for a wavelength. 
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Q 17 .The half life of a radioactive substance is 30 sec. calculate (i) decay constant and (ii) time taken by the sample to become 1/4th of its initial value.

Q 18. What do you understand by Modulation? Write any two reasons that makes modulation must in communication.

Q 19.In a parallel plate capacitor with air between the plates has an area of 6 x 10-3 m2 and the distance between the plates is 3mm. calculate the capacitance of the capacitor , if this capacitor is connected to a 100 V supply, what is the charge on each plate of the capacitor?

Q 20 . How is the mutual inductance of a pair of coils affected when: 

(i) Separation between the coils is increased?

(ii) The number of turns of each coil is increased?

(iii)  A thin iron sheet is placed between the two coils, other factors remaining same? Explain your answer in each case.

Q 21 . State Huygen’s Principle of wave front. Draw huygen’s wave fronts for refraction at an interface where light is travelling from rarer to denser medium.

Q 22. Draw a labeled ray diagram of a reflecting type telescope. Write its two advantages over refracting type telescope.

Q 23. When radiation of wavelength (, is incident on a metallic surface, the stopping potential is 4.8 V . If the same surface is illuminated with a radiation of double the wavelength, then the stopping potential becomes 1.6 volts. What is the threshold wavelength for the surface?

Q 24. Draw a plot showing the variation of binding energy per nucleon versus the mass number A. Explain with the help of this plot the release of energy in the process of nuclear fission and fusion.

Q 25.

(a)  Write the type of transistor used and name of configuration used in this circuit.

(b)  Draw the input and out put wave forms.

(c) The base emitter junction is _________ biased and base collector junction is ________ biased in this circuit to work as amplifier.

Q 26. An Amplitude modulated wave is represented by Cm (t) = 6 (1 + 0.5 Sin 12560 t) Sin 22 x 105 t Volts. Calculate

a) Amplitude and frequency of carrier wave

b) Frequency of the modulating signal

c) Modulation index and maximum and minimum amplitude of A.M. wave.

Q 27.Explain with the help of a circuit diagram, the use of p-n diode as a full wave rectifier. Draw a sketch of the input and output waveforms.

OR

Draw the output wave form at X, using the given inputs A, B for the logic circuit shown below. Also identify the gate.

Q 28. (a)Show that the resistance of a conductor is given by R = ml /ne2, where m is mass of electron and e is the charge of an electron, l the length and an area of cross-section of a conductor and t relaxation time.

(b) A circuit consists of 10 cells connected in series but two cells are reversed connected. Each cell has an emf of 1.5 V and internal resistance of 0.1 Ω. Find the current through a 4 Ω resistance in the external circuit. Find the current through 4 Ω resistance when all 10 cells are connected in parallel. Draw circuit diagram for both cases.

OR

(a) Explain with the help of a circuit diagram how a potentiometer can be used to compare the emf of two cells.

(b) A 10 m long wire AB of uniform area of cross-section and 20Ω resistance is used as a potentiometer wire. This wire is connected in series with a battery of 5 V and a resistor of 480 Ω. An unknown e.m.f. is balanced at 600 cm of the wire as shown in figure. Calculate:

(i) The potential gradient for the potentiometer wire.

(ii) The value of unknown e.m.f. E.

Q 29. Draw a labeled diagram of 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.

OR

State  Biot savarts law. Use it to derive an expression for the magnetic field at the centre of a circular loop of radius R carrying a steady current I. sketch the magnetic field lines for such a current carrying loop.

Q 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.

OR

State the condition under which the phenomena of diffraction of light take place. Derive an expression for the width of the central maximum due to diffraction of light at a single slit.

A slit of width ‘a’ is illuminated by a monochromatic light of wavelength 700 nm at normal incidence. Calculate the value of ‘a’ for position of 

(i) First minimum at an angle of diffraction of 300.

(ii) First maximum at an angle of diffraction of 300.
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