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PHYSICS (Theory)
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(vi) gl saeas &1 g fy=fafad ifte Madier & 3= o1 9w e aey §
c=3x10"ms"; h=6.6%10"Js: e=1.6x10"°C; py =47 x 107 TmA™
AreguTH i K = 1.381 x 107 JK™'; $TEHTs] 60 Ny = 6.02 % 102 mol™
— 9x10" Nm*C™; =& &1 Wefd my= 1.67x10™ kg; m,=9.1 x 10~ Kg

Note: (i)  There are in all 30 questions in this question paper. All questions are compulsory.

(if)  Question No. | to 8 carry one mark each, question No. 9 to 18 carry two marks each,
question No. 19 to 27 carry three marks each and question No. 28 to 30 carry five marks
each.

(111)  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.

(1v) Start from the first question and proceed to the last. Do not waste time over a question if
you can not solve it,

(v)  Use of calculator is not permitted.

(vi) You may use the following values of physical constants wherever necessary :

c=3x10°ms™; h=66x10""Js; e=1.6%x10""C; ug=4m x 107 TmA™
Boltzmann’s constt K = 1.381 x 107 JK™'; Avogadro Number N 4 =6.02 x 10% mol™;

= 9x10” Nm’C™; Mass of Neutron m,=1.67x10"" kg; m,= 9.1 x 10! Kg
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What is the intensity of electric field and potential at the centre of a charged hollow spherical
conductor ?
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A proton and an & —particle are allowed to enter one by one in a uniform magnetic field
perpendicularly. What will be the ratio of their angular velocities in circular orbits ?
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A rectangular plane of area 10 em® is inclined at an angle of 30" with magnetic field of 50 tesla.
What will be the flux passing through it ?

e e e g e i 1

Show an electromagnetic wave by figure.
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Refractive index of glass w.r.t. air is 3/2 and refractive index of water w.r.t. air is 4/3. What would
be the wavelength in glass and water of light having wavelength 480 nm, in air ?
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What will be the de-Broglie wavelength of an electron accelerated by 64 volts potential difference ?

ha—ged NPT ¥ @ ey ure g 8 2 1

What inferences are drawn from Frank-Hertz experiment 7
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Write the name of minority charge carriers in P—type and n- type semiconductors.

4 TEH AT 1 FEE D a9 95 ST URER 3 Ao @ g W R B 1 9 &
TR g SaR 1 S ST B AT aren WA W FEl W (F g ol i 2
Two positive point charges of 4C and 1C are situated at a distance of 3 meters from each-other.
Where should a third positive charge of 1C must be placed on the line joining the two so that it
remains unaffected.
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Deduce an expression for capacitance of a parallel plate capacitor.
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Obtain an expression for the intensity of electric field due to an electric dipole at a point situated
on its axial line.
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In the adjacent circuit, the power loss in 15 ohm resistance is 8 watt. What power loss will be in 10

him.
ohm 150
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State Ampere’s law and deduce the formula of magnetic field produced by a straight current
carrying wire. '
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Obtain an expression for average power consumed in a.c. circuit.
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In the primary coil of a transformer if a current of 2 ampere is reduced to zero within
3 milliseconds. an induced e.m.f of 200 volts is produced in its secondary coil. Calculate the
coefficient of mutual inductance of the transformer.

PrfRe aeie dee A aoimn @ R s e ¥ — 2
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In which regions of the electromagnetic spectrum, the following wavelengths fall —

(i) 14 (micron) (i) 65634 (iii) 820A (iv) 1A
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Deduce the formula for focal length of combination of two thin lenses in contact,

Wﬁm%ﬁﬂﬁvﬁaﬁwﬁmmﬁqmﬁaﬁaﬁﬁﬁaﬁaaﬁﬁﬂm
(Ry=11x 107m™1) 2
Calculate the minimum and maximum wavelength emitted in the Balmer series of hydrogen
spectrum. (Ry = 1.1 x 107m™1)
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In which frequency range TV broadcast takes place and which method is used for its
communication?

Rer Tt & oW & Fam &1 Seer AR T T T B eIl WY T
® IR IHS WA g R e & @1 @iore g i | 3

State Gauss’s law in electrostatics and deduce an expression for intensity of electric field due to
infinitely long charged straight wire at a point near it.
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Armature coil of a generator with 100 tums and area 0.24 m? is rotating with angular speed of 50
radian per second in a magnetic field of 0.2 wh/m’. Calculate —

(a) the value of maximum magnetic flux

(b) peak value of induced emf

P (n=3/,) & TF fGoTw o9 & B g g F W@y w® 40 9. 2| aadTie
1-30 T 170 & a1 4 QA TR I0H! BIeby gRAT et 2l 2 3
The focal length of a double convex lens of glass (n = 3f2] in air is 40 em. What will be its focal
lengths when it is immersed in liquids of refractive index 1-30 and 1-70 ?
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Why are coherent sources needed ? Two coherent sources have intensity ratio 100:1. What would
be the intensity ratio of maxima and minima in the fringe system produced as a result of
superposition of their light.
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For the emission of electrons from the surface of a metal the maximum limit of wave length is 500
nm. If light of wave length 400 nm is allowed to fall on that surface, what will be the maximum
kinetic energy of emitted electrons ?
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What are the units of radioactivity ? Deducce a relation between half life and decay constant of a
radioactive material.
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Explain the working of a transistor as an amplifier in common emitter configuration with circuit
diagram.
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Explain the working of a P—n diode as a full wave rectifier with circuit diagram.
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Using only NAND gates, make combination diagrams to get NOT, AND and OR gates.
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What is amplitude modulation ? Show the message signal, carrier wave and modulated wave with
figures. Write the formula of modulation index.

21O 1 B 2 i B e | O B R G 1 < 20| I | (S T B> s 2 el
fexarsd o e 97, 9IRT O9T | Y qeEed B 7 5

What is the meaning of current density and drift velocity of free electrons ? Establish an
expression to show how is the drift velocity related with current density.
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Draw a circuit diagram to determine the intemal resistance of a cell with the help of a
potentiometer and derive the formula used with describing the procedure.
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State the Biot-Savart law and derive the formula for force acting between two parallel current
carrying straight wires.
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Obtain an expression for the torque acting on a current carrying coil in a uniform magnetic field
and find the formula of magnetic dipole moment of the coil.

A circular conducting loop of radius 0.01 meter carries 2 ampere current. Find the magnetic
moment of the loop. .
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Explain deviation and dispersion of light through a prism and deduce the formula of its refractive
index.
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Draw a ray diagram for the formation of image in an astronomical telescope (refracting type) and
derive the formula for its magnifying power when the final image is formed at the least distance of
distinct vision.
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