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Instructions:

» The figures in the margin indicate full marks.

* Question Paper consists of two Sections—I and II.

» Candidates are required to answer six (06)
questions in all by selecting three (03) from each

Section. '
« All questions have been printed both in English and

Hindi. In case of any ambiguity in Hindi version,

the English version shall be considered authentic.

« Parts of the same question must be answered together
and must not be interposed between answers to other

questions.
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SECTION—I
WrE—I

lain the concept of centre of mass,
Derive formula for its _ppsi-tinn. On what
factors does the position of centre of
mass of a body depend?
Expfﬂm the principle of rocket motion
and establish the following expression
for the final velocity acquired by the

rocket :
v=V, + vieg, (M,/M)

where symbols have their usual
meanings. On this basis, explain how
two-stage rocket is superior than a
single-stage rocket.

Show that the energy*6f a body moving
under an inverse square force remains
conserved.
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What are cohesive and adhesive
forces? State two applications of these
forces in our daily life. Explain the
cause of surface tension on the basis
of cohesive forces, =

Two spherical soap bubbles of
diameters 10 cm and 6 cm respectively
are formed at the ends of a narrow
horizontal tube. What is the difference
of pressure between the two ends of the
tube? (Surface tension of soap bubble
is 3 x 102 N/m.) :

Distinguish between stream-line flow
and turhulent flow. Prove that for
stream-line flow of an ideal fluid in a
tube, the product of area of cross-
section of tube and velocity of fluid
remains constant.
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do you mean_by the black-bady
Whe goUse Bose-Einstein _statistics
pPlanck’s formula for the

5
ive
to den of energy in_the black-

distribution
body 8

m mass of liquid at a temperature T, is
mixed with an equal mass of same
liquid at temperature T, (T, > T). The
whole system 18 insulated. Calculate

. the change in entropy in this process

* and show that the entropy of universe

(c)

()

(@)

increases in this process.

What is the aim of second law of
thermodynamics? Explain the
meaning of first and second kinds of
erpetual motion in terms of 'ﬁrst and
second laws of thermodynamics.

o g quisen T A 27 G- ATFEEH
3 faawr fram @ o Rve wolwn § Sl fw
¥ fru % & g7 g il

m $SIHF H 9 919 7, T GAH G U6 §AH
7@ # 9 T, W e s @ (T, > T)1 @
ﬁﬁmm@wﬁﬁ@*ﬂﬁw&aﬁﬂ
# mE Hifg ot guiw B @ s:fﬁmi

| wREE H TR wg @R

m

06/FD/CC/M-2019-22/91

Latest Sarkari Jobs, Govt Exam Results, m
Vacancies and updates on one click

mﬁéﬁi ¥ Reflg fram &1 @ 27
SR ¥ s o R ol & & A ¥
@ Refla wor 6 wyaa 1R 6 SR S

20

15

15

( Continued )



4. (a)

J (b)

(c)

o Sl or IR

: f 06/FD/CC/M-2019-22/91

(5)

:;n:ii:al;ﬂ that the assumptions of
Fiiin 1‘3'31‘}' are good for gases
B lowW densities. Suppose a

container is g
eva .
R . cuated ,that only

assumptions of kinetic theo i
; ry will not
be valid for such a situation? Can we
assign a temperature to this gas?

Calculate the mass of 1 litre of moist air
at 27 °C when the barometér reads
753:6 mm of mercury and the dew point
is 16:1 °C..[Saturation vapour pressure
of water at 16-1°C is 136 mm_of
mercury, density of air at STP ,is

- 0-001293 gm/cc, density of saturated
water vapour at STP is 0-000808 gm/cc]

A heat engine operates between a cold
reservoir at temperature T, = 300 K
and a hot reservoir at temperature Tl
It takes 200 J of heat from the hot
reservoir and delivers 120 J of heat to
the cold reservoir in a cyecle. What
could be the minimum temperature of
the hot reservoir? :
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S par
elocity of the surface of a

5. (a) The wave Ve .
e - liquid of density p and surface tensmp

Tis expresfsed as 4

Y ok 4n’T )
Y \2x Alp
where ‘g’ is acceleration due to gravity

and ) is the wavelength. Calculate the
group velocity, assuming that the

depth of liquid is sufficient.

(b)- The amplitude of oscillation of a forced
harmonic oscillator is initially 105 mt,
when the driving frequency is very
low. It acquires a maximum value
equal to 5 x 10~ mt at the frequency of
driving force equal to 250 Hz
Calculate (i) quality factor of the
oscillator, (ii) relaxation time and
(iii) half width of the resonance curve. 15

15
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(c) Write down the differential equation
for a forced harmonic oscillator and
lain the significance of each term
¥ in it. Obtain the solution r_Jf this
equation and discuss it. Write tt-_u:
condition of resonance and. expla;n "
the sharpness of resonance. 2
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6. (a) What do you un

istinguis} Fresnel = and
Distinguish ~ between .
Fraunhoffer class of diffraction. 15
( Turn Over)
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Explain the theory of concave
reflection grating and describe
Rowland's method for its mounting.
How is: this method used for the
measurement of wavelength of a light
wave?

How dp you achieve laser light? What
are the specialities of laser light?
Explain spontanecus and stimulated
emission. ;

o % fadt ¥ s = wweR €2 W@
Higd TUEEY FEAS qU1 HiTRie 71 & fadal
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SECTION—II
WUE—II

Write Coulomb’s law in vector form
and on its basis define unit charge.
What are the conditions for this law to
be applicable? .
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What do you ynderstand by the
intensity of electric field? Deduce an
expression for the intensity .nl' electric
field at a point due to a point charge
and due to a continuous distributed
charge. .

Volume charge density of a spherical

charge distribution is given by the |

relation

P=Pu[1-£). when0<r<a
a

and p=0, when r=a -
Provepmat ,ﬂm total charge distributed

3
npP,a

will be : .
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8. (a) ~Explain the Maxwell's concept of
\/displacement current density in time

varying electric and magnetic fields.
Prove that the displacement current

density 3
)

Jy=— 20
/ o
(b)) Show that the total energy is conserved
in an electromagnetic wave propagation. 15
What is domain theory of
ferromagnetism? Explain it
qualitatively. How does this model
define the hysteresis of ferromagnetic
materials? 15

(F) R F G a1 g ™ gEha g\ §
Hamae 6 e u wva f sfaron St
oz fig v % e oo = o

- oD
Jd:?
2l -

(@ fag it @ faegg-gada @ &9 & $9
Fai widE W R

(M) we-gEwe @ i fag w1 ’7 TEeI
TS &9 9 e Tl I8 Hisa dig-
grashe 9gd f A + fFa wr gfonfia
A R?

9. (a) What is continuous X-rays spectrum?
How does it depend on the
accelerating voltage applied across the -
tube? 20
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(b) Discuss the complementary character
of Raman and Infrg-red spectra. 15
(c) When radiation of wavelength 4358A
falls on a substance, the wavelength of
one Raman line js obtained to be
4768A. Name this line and find the

wavelength of other corresponding
line. 15

(®) " X-feor alm @ &7 @@ A W
A @ fva w feg e PR S 27
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(M) i feht e W 4358A wtedd % fafew
armifta R s &, @ 4768A dURE H TH
o T I At 21 58 @ = am ferfee 9
el o Yar  aoreed W@ B

10. (a) Accc:-rdmg to de Broglie, the
wavelength of the matter wave
associated with a particle of mass m,
velocity u, momentum p = mu ar{d

. energy Eis A = h/p and frequency is
v = E/h, where h is Plank’s constant.
Find the phase velocity and group
velocity of matter wave.__-
Alpha (o) particle spectrum is not mono-
b cn?:rgc[tii,pbut it has a fine structure.
Explain.
(c) Show that the energy obtained due to
fusion of 1 gm deuteron is more than

the energy obtained due to fission of
1 gm uranium. 15

20
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What are extrinsic semiconductors?
Distinguish between P and N type of
semiconductors.

An isolated atom has its descrete
energy levels., But when these atoms
form a crystal, the energy levels form
a bond. Explain why.

A doped semiconductor has impurity

15

15

levels 30 MeV below the conduction '

band. (i) Is the material N-type or

P-type? (ii) In a thermal collision, an

amount 8 kT of energy is given to the
extra electron loosely bound to the
impurity ion and thig. electron is just
able to jump into the conduction band.
Calculate the temperature T.

W ARS8 &7 P AW N UER F
T § 3 W iR
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Discuss the effect of biasing on a
semiconductor diode wusing energy
band model. Using Boltzmann
equation for current, derive the
rectifier equation for a P-N junction
diode and discuss its validity.

What is an oscillator? Explain when a
feedback amplifier behaves as an
oscillator. Obtain Barkhausen
condition in this reference. What are
the basic requirements for an
oscillator?

What do you understand by bias
stability of a transistor? Explain its

. necessity and describe one method of

transistor biasing.

1 vg wize w1 I FW@ g HedH SAS
® SRER ¥ gwrg 9 STE Hifw uw % e
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