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PHYSICS
Paper-II
iR @ : dt7 92 [qurias : 200
Time allowed : Three Hours] [Maximum Marks : 200
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Note : (i)  Question Nos. 1 and 5 are compulsory. Attempt three more questions of

which at least one should be from each Section. Five questions have to be
attempted in all.

(ii) Al questions carry equal marks.
(1ii) Necessary constants are given at the end of the question paper.

oug -
SECTION - A

. (37) U ‘a e e JTTFR Teledl FaTersh Tehell 5 el T *q’ 3TERT oM &9 § faafa

()
(3)

()

(AN-38

& | ¥kl 1 IR W feord fag w fave sma i | 20
SR T T WIS | g S Hie | 5
SR W § UEST % TR S @ihg 2 | A T4 o I &
ferfer & ggenr =/ &9 20T | 5
wmﬁ‘ﬁgﬁm’ﬁmﬁmﬁﬂaﬁ%;

E =ax

Ey:ay

E,=0
‘L’mﬁm‘b’aﬁwm%émﬁwﬁﬁwawﬁwﬁ%ﬁ(ﬂﬁzﬂﬂwﬁa
HAR) | 10

1 [P.T.0.



(@)

WwWw.prepp.in - insulating disc

(b)
(c)

(d)

2. ()

()

(b)

()

(a)

(b)

KAN-38

A charge ‘q’ is distributed uniformly over the surface of a thin circular

of radius ‘a’. Find the potential at a point on the r'mpp
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Establish a relation between electrical susceptibility and dielectric constant.

Establish Poisson’s equation in electrostatics. What form does it take when
charge-density is zero ?

In a certain region the components of electric field intensity are given as
E =ax

Ey = ay

E,=0

Calculate, how much charge is contained in a cylinder of radius ‘b’ and
length ‘L’ (with the z- axis, as the symmetry axis).
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A capacitor of capacitance 1 ME has a leakage resistance of 10 kQ. It is
connected in series with a coil of inductance 50 mH and resistance 50 Q. The
combination is connected to a 250 V, 50 Hz A.C. mains. Find the voltage
across the coil.

Describe the construction and principle of Helmholtz galvanometer. Describe
its advantages over an ordinary tangent galvanometer.
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Establish a relation between Magnetic ~ Susceptibility and Magnetic
Permeability. What do you understand by Hysteresis ? Explain it. Which
material is chosen for transformer core and why ?

What do you understand by time varying magnetic field ? Prove that the
induced electric field produced by time varying field is directly proportional
to the rate of change of magnetic induction. What is Betatron and on what
principle does it work ? Explain.
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(a) Giving a circuit diagram, explain the working of a full wave rectifier, using
p-n junction diodes. Derive expression for its rectification efficiency. Give
the usefulness of a filter in the output of a rectifier.

(b) What is a logic gate ? How will you obtain ‘NOT’ gate from ‘NAND’ gate ?
What 1s the importance of ‘NAND’ gate 7 Why is ‘NAND’ gate called a
universal gate ? Is a NOR gate also a universal gate ?
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(a) Discuss Bohr’s correspondence principle. Show that the velocity of electron
in the first orbit of hydrogen atom is C/137 where ‘C’ is the velocity of light.

(b) Find the frequency and wavelength of X-ray photon of frequency 5 x 10!8 Hz,
which is scattered by an electron by an angle of 90°.

(c) What is Raman effect ? Give the main features of vibrational and rotational
Raman spectra of diatomic molecules. Explain by an appropriate theory.

(d) What is super conductivity ? How will you distinguish between a normal
metal and a superconductor ? Mention BCS theory qualitatively.
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www.prepplin What are the postulates of quantum mechanics ? Obtain time indepcﬂe
Schrodinger equation from time dependent Schridinger equation. Under@vhht pp

condition your derivation is valid ? Give the physical interpretation Gf tfjgene ems cuice
wave function.

(b) What is a linear harmonic oscillator ? Giving quantum mechanical theory of
linear harmonic oscillator, find its eigen values of energy and eigen functions.

Explain zero-point energy.
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(a) Describe the working of a fixed frequency cyclotron. Can electron be
accelerated by cyclotron, explain.

(b) Discuss Band theory of solids. Explain how insulators, semiconductors and
good conductors are distinguished on the basis of Band theory.
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(a) What is the photoelectric effect ? Describe the experimental
observations of this effect. How Einstein explained photoelectric effect
on the basis of Planck’s quantum theory ?

(b) Explain the principle of picture transmission. Describe the receiving
components and their functions in a TV set.

Constants (fFadi=)

h=6.626 x 10734 Js
c=3.0x% 108 m/s
m,=9.1x 103! kg
e=1.6x10"19C
€,=38.85x10"12 F/m
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