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- 'Il?sirubtiohs to Candidates;

L Answer any FIVE ques_tions'from eaéh' Paht.-

o2 Candidate is permitted ¢, !S€ non-programmapje Scientifjc Calculatoy,

 PART-4

o 'vA.llSWei‘aﬁY FIVE CIv‘,ieSti(?ﬂs. ach question céfries8MarkS." : o .(5>?'8=40)’ |

L g What'aredainpe‘dand’undam i Ia“tion,s‘?' o o 2+6).

D) Derive the Secohd order differentfa] eé.r{t:@l%r dambed OSciHations.

2. o What is meant by i) néut‘ral surface and if) ‘beh‘ding moment? _ - (2+6)

LA

- b) - Obtain the e‘xpressioh for the' time period of torsional osCilI-ations.

i 3. a) | Diséuss the conditjon of equ_ﬂi‘brium‘ of phases in té_rms‘of Gib__b"s Poteritia]. ‘(4+4) :

b) . Arrive at ClausiUs—Clape_yr_on .laténtheat equation,

5. 'Show‘tha‘tiﬁ'GaIﬂéanreIa_ﬁvity. - | o | B - (3+5)

i) velocity is Vvariant, byt ii) both acceleratiop and force are invariant..

S - [PTO,
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a) . Write the Lorentz transformatron equatlons ; o (419)

b) Dlscuss Lorentz—Fltzgerald length ¢ contraction.

| a) - Explain radius of gyration of abody about anaxis. . N | '(3%5) ,

~ b) . Derive the expression for the kinetic ener'gy-of a rotating rigid body. -

a) What are. mechanlcal waves? Why are they also called elastrc waves‘7 v - (2+6)
h) ~Derive the equatron for a progresswe wave. -

PARTB;

* Answer any FIVE Questions. Each questlon carrles 4Marks. . . (5% 4#20) '

10.
1.

12.

- 14

15.

16.

" An object executes SHM with an amplitude'of 0.17m and time perrod 0.84s. Determine its

frequency, angular frequency and write the expressron for its instantaneous d1sp1acement

A steel wire of length 2m, diameter 2mm is stretched bya downward force. What massis

needed to stretch the wire by %leen young ’s modulus of steel is 20>< 10'°Nm? and
g*‘lOms‘ o ' |

,lCalculate the change in melting point of{cﬁ en it is subjected toa pressure of 100
atmospherés. Density of ice= 9l7kgm3 eat of i ice= 336000Jkg and 1

atmosphere" 10°Nm2,

Find the .change in temperature when He gas undergoes Joule-Thomson expansron at
~1 0°C , the pressure difference between the two discs of the porous plug is 10 atmospheres
leen R=8.3JK-' mol", a=0.0341x10""Nm* mol?, b= 0 0237><10 3m mol!,

C *20 75JK mol™" and 1 atmosphere-105Nm 2

Find the frmge shift in Mrchelson—Morley exper1ment when the effectrve length of earth

arm is 20m, orbital velocity of earth about the Sun is 3x 104ms and wave length of light

used is 600nm.

‘- :What is the percentage increase in the mass of electron accelerated toa k1net1c energy of

500MeV? Given:m,=9.1x10°'kg.

Find the angular momentum of the earth assuming it to bea perfect sphere due to its rotation

- about its own axis. Given: Mass and radius of the earth respectively are 6><102“kg and
6.4x10°m. ' : -

A plane progress1ve wave is represented by y=0. O3sm(8500t-25x)m Fmd i) time perrod :
and ii) Phase drfference between two points separated by a distance of 0.01m. ‘
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| | " PART-C | .
Answer any FIVE questlons Each questlon carries 2 Marks j : &) xz—lﬁj .

17. a) Agirlis swinging ona swmg in 51ttmg posmon Suppose she stands up, does the t1me
' " period of the swmg change Explam :

b). -D1st1ngu1sh between perfectly elastlc and perfectly plas‘uc bodres

~¢) - Why does cooking take longer time on the top of Mount Everest than at the sea level‘7 :
Clarify. : ST

d) : What is crmcal temperature of a gas? Is it same for all gases?
e) Is Newtoman second law of motion valid in Spemal theory of relatxvrty‘7 Explam

"~ f)  Whatisthe time mterval between two events occurred in space as recorded bya clock :
moving at the speed of light fora statlonary observer on the earth‘7 Explain.

g | There are two circular plates of same mass but made of two different metals Wthh‘ ,
~oneof them will have smaller’ moment of inertia about the axis passmg through thelr :
7 dlameter and why" : S .

“h)  How does the speed of sound as depend on vthe}tem‘perat}ure? Explain.
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