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The question paper contains GE-1A and GE-1B. Candidates are
required to answer any one from the fivo courses and
they should mention it clearly on the Answer Book.

GE-1A
MECHANICS

GROUP-A
Answer any five questions from the following IxX5=3
L. If A=3{+4)+k and B=1i+5]—k.then calculate (AxB). l
2. What does ‘rotational invariance of space’ imply? f
3. What is meant by a conservative foree? I
4. Find out the dimension of modulus of rigidity. l
5. Write down the differential equation of a simple harmonic motion. 1
6. What do you understand by the centre of mass of a system of particles? |
7. Give an example of inertial frame of referencc. |
8. Write the expression of relativistic addition of two velocities. 1

GROUP-B
Answer any three questions from the following 5x3=15
9. (a) For what value of m, the two vectors A=mi+5j+3k and B =i+ -k will 3

be perpendicular to each other?
(b) If | A+ B|=|A—B], then prove that A and B are perpendicular to each other. 2
l Tum Over
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that:
10.  Fora particlc subjected to a central force prove

(a) the particle moves in a fixed plane. t )
. : i tant.
(b) the areal velocity of the radius vector remains cOns : 3
1. Onthe basis of Lorentz transformation explain:
(a) length contraction 2%‘
(b) time dilation. 2-%
12.  Solve the following differential equation: 5
y2y/ —x* =0 given that y(1)=0.
13. A particle of mass 2 kg is initially at rest at co-ol‘iﬁnﬁtES 2‘21 ‘:4) m, Ate=0itis
acted upon by two forces F = (~6i =4 /)N and /5 = (-3t+7)N
Examine the system and work out:
(a) the velocity of the particle, in vector component form, at.L= 10see. 3
(b) the displacement of the particle, in vector component form at 7 =10sec. 2
GROUP-C
Answer any fwo questions from the following 10x2=20
14.(a) Derive an expression for the total energy of a harmonic oscillator. 4
(b) What are the characteristics of SHM? 2
(c) A body executes SHM of amplitude 1.0 cm and frequency 12 cycles/second. +
What is the velocity when displacement is 0.5 cm?
5+

15.(a) Define elastic. limit, perfect elasticity and Poisson’s ratio. Write the relation
between Young’s modulus (¥), Bulk’s modulus (k) and Poisson’s ratio.

(b) If the Y?ung’s mo«ziulus (¥) and Bulk’s modulus of elasticity (k) for silver be
725%10" dyne/cm” and 11x10" dyneﬁcm2 respectively, find the Poisson’s ratio
for silver.

16.~ Write short notes on:
(a) Twisting couple on a cylinder

(b) Kepler’s law of planetary motion.

L

17.(a) Show that if the total torque acting on a particle i
! a particle is z 2 3
momentum is always conserved, I & merw: ther, e, BOEV'S

)
-

(b) Given, A=x"2i-2y"z"j+xy’zk, find V.4 at the point (0, 1, 1),

(c¢) Prove that: AX(BXC)+ BX(Cx A)+Cx (A% B)=0

(4]
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GE-1B
THERMAL PHYSICS AND STATISTICAL MECHANICS
GROUP-A
I Answer any five questions from the following: I%5=35

(a) What are extensive thermodynamic variables? Give an example.

(b) Write the dimension of entropy.
(¢) Why Cp is greater than C, ?

(d) Incyclic process write the form of first law of thermodynamics.
(¢) What is the relation between mean free path and density of a gas?
(D) Write the physical significance of entropy.

(g) Give an example of second order phase transition.

(h) Draw indicator diagram for isochoric process.

GROUP-B
Answer any three questions from the following 5%3 =15
2. (a) Find the expression of work done during adiabatic process. 3
(b) 5.6 litre of helium gas at STP is adiabatically compressed to 0.7 litre. Taking the 2
initial temperature 7;, find the expression of work done in the process.
Given y=5/3.
3. (a) Show that for an irreversible thermodynamic process change in entropy is 4
positive.
(b) State the third law of thermodynamics. 1
4. Prove the first 7-dS equation 5
TdS = C,dT + TaEpdV
Where, ¢ is the volume coefficient expansion, E,= Thermal elasticity.
) Find the coefficient of viscosity of a gas due to transport phenomena for vertical 5

casc.

ha

6. (a) State and explain law of equipartition of energy.

(b) A system is composed of two level atoms, the excited state is 0._1 eV above the 3
orend stote, ALE= 27°C find the [raction of atoms at the first excited state.

0g1 3 Tum Over
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GROUP-C

Answer any fwo questions from the following

. |

- (@) Represent a Carnot cycle on (i) P-V diagramq(‘ii) T-S diagram and hence find the
cfficiency of a Camot cycle.

(b) Show that working between the same temperature, no heat engine can be more
efficient than a reversible one.

©) {\ Carnot engine has an cfficiency of 30%. Its efficiency is to be increased to
30%. By what must the temperature of the source be increased if the sink is at
temperature 300 K?

8. (a) Establish Maxwell’s four thermodynamic relations.

e that- (3 17 < JOCF/T) " G/ P)
(b) Prove that: U= P
U) {MVﬂ}y & {mvm \

9. (a) What are assumptions of MB-Statistics?

(b) An ideal gas containing N-particles at 7 =300K, obeys the MB-Statistics.
Calculate

(i)  Average thermal energy ineV.
(ii) Internal energy and

(iii) Heat capacity at constant volume.

10.(a) State Wien’s displacement law. and explain in graph for the two different
temperatures.

(b) Derive the expression for Joule-Thomson coefficient.

(c) Define inversion temperature and Boyle temperature and write the rclation
between this two temperatures.

><
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GROUP-A / fqeti-& / SE-®
I Answer any five questions from the following:
fafe @- 2ol v Tea wies
F U TEIER®] SR AW —
(a) Give two examples of conservative force.
TR AT 4o THIRd RS |
GRell geTeh! gRacT SalERl 9% |
(b) What is the difference between real force and virtual force?

A% 7 6 A A0 W AL 2
‘real force” ¥ ‘virtual force” AT @ fr=ar © ?

1x5=3

(c) What is solenoidal vector?
Aol (939 91 2
:Solenoidal vector’ F@T @ & ?
(d) What is the limiting value of Po isson’s ratio?
SR AT G I I e 7
‘Poisson’s ratio’ @1 WA Td D g2
(e) Whatis the unit of torque?
BT aTa F 7
“Torque’ @1 TFTE @ B ?
(f). What do you mean by ‘Damped Vibration®?
e AT BI0E 0 7
‘Damped Vibration’ aTe @ 43D ?
(g) What is the value of universal gravitational constant in SI system?
o] oHfere TG TG FACE A P ¢
ational constant’ @) SI R A & B ?

‘Universal gravit
ulates of Einstein’s special theory of relativity.

(h) Write down the two post
RsrBIEA-aa A SCAPFeIIcT Rt o @)
ST e R RigTadT gaaer JfERuES o |
| Turn Over
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GROUP_B! . ‘ﬁlw—@f [lowing
Answer any three questions from the 10

s ot oA & ST S
@Wmﬁ?ﬁﬁww

. vectors:
2. (a) Find the unit vector which is perpedlcular to both the

~

A=i+j+kand B=2i-J i
aﬁaﬁ@aﬁeﬁwmﬁ:h}%aaafé:zi—jGﬁﬁzﬁ?mﬂ”. ofg 779
s Agex @t G A=i+ ]+ 5 =2f - ] e o §8
d4,d95.

b) P Lgy
(b) Prove that - @ =9—"+"

d - .dA dp+
e $98 — =, —-—+——A|
dr((M) ¢dr dt

d - dAd do -
2 () = g+ S T TR
3. (a) Define gravitational potential energy.
TS P Fee 1 ARl 2
e STHAT Holl URATT e |
(b) Find the expression of gravitational potential energy for a system of masses.
TR SRR R e fda w1
AT O T o yvT & SoitdT SaareH TRl RTSIEN |

4. (a) Prove that the total energy of a simple harmonic motion is constant.
oI 9 (T 3 Caieaifed i e &3% =1
T TR b RV SIS TferT Bt Holl RN §0 |

(b) All simple harmonic motions are periodic motion but all periodic motions are not
simple harmonic motion — Explain.

> v ieTeifs 21 o o 379 #ffiqa «ifo 7t (riwiai® a1 — i+

w4 WRIRYT i T safen R TS amafE e SRR
gratfere TRIES B3 | T THEN | &1

59 Solve: (x*+ l)f{Z +2xy=x*
dx
FaidiE F48 (x° + 1)%+2xy = x?
FHEE TR (x° +1)%+21y=x2

6. (a) Define rigidity modulus.
U QT TRE WG |

FARal Arger (Rigidity Modulus) gt x|
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(c) Show that work done per unit volume for shearing strain =—]2- % shearing

strain x shearing stress.

o fgfon et orate @, @i s wie T o =4 x 7o figfe X o e

e 5 frRe e @it ofy g dega TRes am 4 ReRs
w1 x Rrafie w9 &9

9. (a) Establish the differential equation of a simple harmonic motion (SHM) and find

its solution.

FEE wieeifed (SHM) wiaae silieraeif efedt st aar «F Sidi= 41

gﬁwwmﬁﬁmwﬁr(snwﬁrﬁmwaﬂwwwm?mw
|

(b) The equation of a simple harmonic motion is given by x= A4sin(w? + ) show that

the relation between velocity v and acceleration a is @*v* +a” =4’@" .
9o Fe Esfer A x= 4 sin(w! + 5)) (e @, @ v € T ¢-99 T
TR0 2 ' +at = A0’

HRRY BHEITS TTTad! FHIGRU x= 4 sin(ot + §) &R RST@ 8| TT=IeY
5 AT (v) I TAT (a) TS TR VA +ad = Aot Y|

10.(a) Explain briefly “length contraction” and *“time dilation” in special theory of

relativity.
e smifFTerRitm iR e w@iva ¢ ‘s RS el g 91

e fage Rigram o WEmed X 9Ha R St s e
TR

(b) The half-life period of a particle moving with velocity 2.8x10° m/s is found to be

2x107"s. Determine the actual half-life period of the particle.

2.8x10° m/s @ ofeTE TE LG AeW oF 2x107s1 AR g
wGameTe e v

7 2.8210% m/s T T BT SEF-ONaA AT 2x107s B WY, BURPY ARATAD
3-Shge em@far fAeior 1)

(¢) Twa particles arc moving with velocity 0.8¢ towards cach other. Find their

1082

relative velocity. ¢ = velocity of light.
7T el AT facs 0.8c (A0 Sl 200 OISR (o1 0 ¢ ¢ = WCEAH

gd @vme q@ ot aw 0.8c @ AR wAde | Refse) wher iy o
FANTCR | ¢~ YBTIERT a7 |
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