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C.S.E. PHYSICS (Prelim.) - 2005

C.5.E.

PHYSICS - 2005

(PRELIMINARY)
Time Allowed : Two Hours Maximum Marks @ 300

1. The coefficient of thermal conductivity of a gas is
proportional to

(@) 7% ®) T (©) VT @ VT
2. If the mean kinetic energy of a smoke particle executing
Brownian motion in air is E_ _ _and the mean Kinetic
energy of an air moleculr is E_, then which one of the
following is correct ?
(@ E,...>E
(©) E nose < Euie
(d) No relation between E___ _andE , can be established
3.  The equation of state of a gas is given as P(V-b) = nRT
where b is a constant, n is the number of moles and R
is the universal gas constant. When 2 moles of this gas
undergo reversible isothermal expansion from volume
V to volume 2V, what is the work done by the gas ?
(@) 2RT In[(V-b)/(2V-b)]
(b) 2RT In[(2V-b)/(V-b)]
(c) 2RT In[(V-b)/(2V)}
(d) 2RT In[(2V)/(V-b)]
4. Consider the following statements :
Some of the important results of Andrews’ experiment
are that
1. there exists a temperature called critical temperature,
above which a gas cannot be liquified however great
the applied pressure is.
2. oxvgen, nitrogen and hydrogen are permanent gases
and they cannot be liquefied.
Which of the statements given above is/are correct ?
(a) 1 only (b) 2 only
(¢) Both | and 2 (d) Neither 1 nor 2
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The plots of Maxwell’s distribution function de .!

versus speed (c) for a given sample of a gas at thre.,
different temperatures T,, T, and T, respetively ar,
shown in the above diagram. If the areas on the c-axiyg
under three curves I, II and IIT be denoted by A, A angj
A respectively, then which one of the following iy
correct ?

(@) A= A, > Ay (b)) A, = A, = Ay

(C) 'E‘I = *ﬂkll = J'ﬁLIII [d] Jah]I o AI {Alll

A quarter wave plate is placed over a shiny coin. A
plane polariser is placed on top of the quarter wave
plate such that the transmission axis of the polariser is
at 45° to the fast axis of the quarter wave plate. How
does the shiny coin appear now ?

(a) Dark (b) Shiny as before

(¢) Shinier than before (d) Coloured

What is the ground state energy of positronium ? (The
ground state energy of hydrogen is -13.6 eV)

(a) -3.4 eV (b) -6.8 eV

(c) -13.6 eV (d) -27.2 eV

Match List I (Different Types of Laser) with List II (Active
Medium) and select the correct answer using the code
given below :

: List I List II

A. Ruby Laser I. Liquid laser

B. He-Ne Laser 2. Solid state laser
C. Dye Laser 3. Gas laser
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D. Injection Laser 4. Junction semiconductor laser
A B - C D 7 W - o R

@ 2 1 3 4 b 4 371 2
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A soap film of thickness d and refractive index u is
illuminated by white light incident at an angle i. The
light refracted at an angle 0 is examined by a
spectroscope, and two consecutive bright bands are seen
corresponding to wavelengths 7 and ., The path
difference 2udcos 0 is given by

@ (hy= A (i) ®) (0, + AR
() (A h )l 0k drky) (d) (A A0/ = 0y)

In a differaction grating, slit width is e and ruling
separation is d . If second-order spectrum is to be
avoided, one should choose ,
(a) e =d/2 bye=2d f

(€©) e=+2d (d) e =d

. A differaction grating has N lines and grating element
is (e+d). For wave-length /., what is the maximum
resolving power possible ?

(a) N(e+d)/x (b) (e+d)/(Nx)
(c) (e+d)N=/i (d) (e+d-2)*N/2?

. The core of an optical fibre has refractive index 1.6 and
its cladding has refractive index 1.5. What is the
approximate numerical aperture of the optical fibre ?
(a) 0.31 (b) 0.56 (c) 0.68 (d) 0.88

Match List 1 (Phase Difference between Two Similar
Superimposed Waves having Mutually Perpendicular
States of Polarisation and Propogating through the Same
Axis) with List II (Result) and select the correct answer
using the code given below the lists :

List - I List - II

=0 1. Linearly polarised light

0 =mn/2 2. Left circularly polarised light

(= 2n/3 3. Right circularly polarised light

0 =3n/2 4. Elleptically polarised light
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