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There are total eight questions in two Sections, printed in
both Hindi and English.

Answer five questions, selecting atleast two questions from
each Section.

Marks are given against each question.
All questions carry equal marks.
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A ring, a disc, a solid cylinder, a spherical shell and a solid sphere of the same mass

15

and same radius are allowed to roll without slipping from rest state of an inclined

plane. Find the general expression for the velocity of the bodies and also find their

order of reaching to the bottom of the inclined plane.
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Prove the following relations between elastic constants

Y=3K(1-20)=2n(1+ g)= _2KN_
3K +7

and prove that the theoretical limits of Poisson’s ratio are -1.0 and +0.5,

(c) gﬁﬁmﬂ%%ﬁﬁmﬁmﬂmﬁm%ﬁﬁhﬂﬁmm%a@
10Rﬁ*wr§ﬁaa‘a‘1tr§aaiia?
(R = gzt i} forem = 6400 T%.1., gezht o 7ormma = 6 x 1024 5.1, Aon ety
R 6= 6.7 « 10111 1.2 /f6.m. 2) 10

Calculate the velocity with which a body must be thrown vertically upward from

the surface of the earth so that it may just reach a height of 10R.
(R=Radiusofearth = 6400 km, Earth’s mass =6 x 1024 kg and Gravitational constant

G=6.7x10°11 Nm2/kg2)

2. (a) mmmﬁﬁ%%ﬁﬁ%mﬁ AT fremferd sk 0°c vy s
3R =1 7 fafire s1mae s 1.00 9.8, 3N 1.091 5.3, | 3G Rl T
1 TTe AR | 15

Find the lowering in the melting point of ice per atmosphere increase of pressure
if the specific volume of water and ice at 0°Cis 1.00 cc and 1.091 cc respectively.

Derive the formula used.

b) Tag Fiftm fa c,,—c,,=T(£] (ﬂ] | 310: g IR 6 o amreel g % Ry

JdT ) \ 9T
2 "
Cp - Cy = RO U Irfass i1 & i cp—cv=R(1+E-%Jﬁm%,ammﬁﬁ%
a3y § | 15
Prove that C, - C _T(Qf f)—‘{ H that for a perfect gas C,, - C,, =R
at Ly Tv. 9T ’ _r)T P. ence prove raperfectgasC,-Cy =
' 2
and for arealgas C,-C, = R(l + R_']%J » where symbols have their usual meanings.
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Luminosity of Rigel star in Orion Constellation is 17¢

00 times that of our Sun. If the
surface temperature of the

Sun is 6000 K, calculate the lemperature of the star,

15
Show th

atenergy ofa particle executing S.H.M. is directly proportional to the square

of the amplitude and inversely proportional t

0 the square of the time period.
If the displ

acement of a particle moving in S.H.M. is givenbyy =

acoswt + b sinqt,
determine its time pe

riod, amplitude, maximum velocity and maximum accele

ration,
ifa=3,b=4andm=2.
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Show that in the case of stationary waves, the net transmission of flow of energy

in one cycle is zero.

- " e ) ‘ L . o
,\(:' {d,k’eaﬁbfﬁaﬂmﬁ,mmWaﬂaﬁmﬁﬁﬁl 15
- i e e
\, e_’" < What d(} you understand by phase velocity and group velocity of waves ? Derive
) ok, e et
: ,j-“-' relationship between the two in terms of angular frequency and propagation
= y : 3 - *un =; . h d h ta t,
number. If the phase velocity is given by v 1'+_'h?u where a and b are constan
find its group velocity.
(c) mﬁa%ﬁmﬁ#%ﬁ@wﬁwwmmmmﬁm% | 10
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Discuss the principle of Michelson interferometer Ho dete
the refractive index of a thin plate and wavelength of monochromatic light ?

¥e ¥ srd-aram s A 3T w0k 51 fam v we w1 faada e
) T ) & 7 9 31y foefra 3= dganaii =01 e fefe | 15

ain the diffraction pattern formed by a straight edge using

How would you expl
d second maxima.

Fresnel's half period zones ? Find the value of intensity of firstan

o i o o 2 i o) TR AR < ) e S A A
w1 i ufafda # Eed R |
-

10

Mo =153, 1= 1.54,A=5890 A |
Calculate the minimum thickness of a plate which converts plane polarised light

into circularly polarised light,

Given:
o = 1.53, ;= 1.54, A = 5890 A.

@ug — A /SECTION - B.
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1 vt BRA | 3 i w afrr favem i | 15

Describe the Michelson-Morley experiment, stating clearly the purpose for which
it was designed. Analyse in detail the conclusions of the experiment.

wrr vt T A YETE i i A eE o) s i | Fes gen e
L, 31T L,, Tl a4l R, 3 R, s 1 2 Fmferi doferm 4 41 # | framsa e
-1
L, L 5 : .
398 Tt 39 o T8 @l T v=§2[n—;+n—i] il STel 1) %@ %1 e T #H
| 2

p & ell % farll W T ST ¢ |

Explain the terms stream line motion and critical velocity of flow. Whatis Reynold's
number ? Two capillaries of length L, and L, and radii R, and R, are joined in series.

15

8n| R}
1 is the coefficient of viscosity of fluid and P is the pressure difference across the

1
Show that the rate of flow of fluid through it will be V =n_P[_L_1 +-I-[;-{-\ , where
z.

combination.
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(¢) Fewm 3fFm, & v v feafa afen r=3i43t)+ 2t%] % afn zomm 5 ..
a1 v 1 Tl wfe =i 20i-61) #, Sl s A 2 s rfiE a R

| = 2 20ws w34 Fram % fort wef ez ) feafa oit am 3w Aifs | 10
The position vector of a particle of mass 3 kg is E=33+3t}+ 2{’} and that of
a particle of mass 5 kg is E=3§—2t"f—6t.j , where t is in second and r is in m.
Determine the position of the centre of mass of the system and the velocity of the
centre of mass at t = 2s,

6. (a) Foni-gafavrer fam i e FifR | 6% SR W T Ffe % oy A
arred! fra ) fafere sam =81 =i g i, ora: fag Hifd fh
y=ge1et |
318: U, 2 e g eoyfen i 3 ol y 6 W o) o R | 15

Deduce the law of equipartition of energy. On the basis of it, obtain specific heat of

an ideal gas having molecules with fdegrees of f reedom, hence show that

c, . 2
=—=1+-.
L

From it obtain the value of ¥ for monoatomic, diatomic and polyatomic gases.

(b) 1 & T 1 G hifTa A 3EhI 2871 R TR IR | U Iepaofta 9 3 ardi
& e A &A1 8, forme o 100°C R | 3R 97 6 @ 746 o F9N SETING FHa B
3 546 51 Fo1 ok =1 < @ , A Fia awn s A g il | 15

Describe Carnot's cycle and calculate its efficiency. A reversible engine works
between temperatures whose difference is 100°C. If it absorbs 746 joules of heat

from source and gives 546 joules of heat to sink, calculate the temperature of source

and sink.
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7. (a)

(b)
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Calculate the increase in entropy when 5 gm of ice at -10°C is converted into steam

at 100°C.

Specific heat of ice = 0.5 cal/gm °C
Latent heat of ice = 80 cal/gm
Latent heat of steam = 540 cal /gm.

10

afe foreft &0 9 x = a sin (20t + ¢) AU y = b sincot THEHT g1 =4 31 TER o=
A 31T 2o U 919 ARt 2 8, @ %01 & gford 9y 1 gt Ffa
i | 7fe ¢=0°.§ qe 8, 1 9y I SHfa 0w ? 15

If two mutually perpendicular simple harmonic oscillations represented by
equationsx =asin (2mt + ¢) and y = b sinwt superpose simultaneously on a particle,
deduce the equation for the resultant path of the particle. What will be the shape

of the path if ¢=0°,§ andn ?

WTIfea STe 991 a8 7 Woifea v sifer & ifd &1 Sraesher i wefia
iferd aen sahl & hiferd | e ) fafim srawensdi & TR oA R wen Hi
foeram fifed | 15

What are forced vibrations ? Setup the differential equation of motion of a forced
harmonic oscillation and solve it. Discuss the phenomenon of resonance for various

values of damping.
Frafefaa sm e @ wem & fore wifer 2ofl yra Hifsu .
=-;-';t, forO<t<T

STEl a ST, t 0 qY1 T 37794 1 § | 10

Find the Fourier's series for the sawtooth wave function given by
a
Y=-11t, forO<t<T

where TampitsatiednfrodTistttpossilidymarathon.com/
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inci ki fabry-Perot interferometer. Obtain an expression
sxplain the principle of working of Fabry-Pero _ . e of
E:\rplhu il][l.‘r'l.'iily distribution in the transmitted light and discuss the sharpne
the fringes obtained.

(b) Fora werm wmee yfEa, JamEm yfaa aa dedgarn g s o FR s awd 8 7
fa vam I T S aEm 2 7 15

How can plane polarised, circularly polarised and elliptically polarised light can be
obtained ? How can they be detected ?

(c) TS50, T 5 A1 FAETe = e e e 1 T T = Ter =)
® | af2 fte Y e o = 0,181 3, w4 e e ger 1719 0.501 F41. 21,
A TR ST wnEe s e | 10
Newton's rings are formed betwee
50 cm radius of curvature. If the d
that of 23" bright ring is 0.501 em

n a plane glass plate and a plane convex lens of
lameter of the 3™ bright ring is 0.181 c¢ms and
s, calculate the wavelength of the light used.

.
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