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U.G. 2nd Semester Examlnatlon 2024

PHYSICS
[MAJOR]
‘Course Code : PHY-MJ-T-02
 (Mechanics)
[NEP-2020]
Full Marks : 40, . Time: 2. Hours

The figur eS in the rzgkt-hand margm mdzcate marks.

Candzdares are requzred to give: their answers in their

own words as far as practzcabie
‘ GROUP-A - i
11 Answer any five quest1ons ' ] 2x5=10
9)/ Define the centre of mass of a body and show
that it is unique fora body.
_ (Jo')/ What is geo—statlonary,.satelhte‘?' ;
£)  An elementary particle with a half-life of
2 '>< : iO‘sSec 1S moving with a velocity of C/ Wit
earth. What would be its, half—hfe as rneasUred
by an observer on the earth? \
' (dfr What is stram energy‘? Define P01sson S ratlo
e) Explaln what is meant by the r-a_dl_us of gyratlon
ofa body about an axis. |
‘ {ffj/ What is the burnt out veloczzy of a rogket?
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What do yeu understand by inertial and non-
inertial frame? Find the kinetic energy of

rotation of a rigid body w.r.¢ the principal axes

in terms of Eulerian angles and interpret the

result when Jy = [y LG e i é*@

GROUP-C

Answer any two queStmns ; K - 10x2=20

et )

7/ b)

Ly

What do you understand by the ell1pso1d of i
inertia at a point of the r1g1d body and its
; pr1ne1pal moments of 1nert1a‘? _

Fmd the moment of i 1nert1a of arlgzd body about

. an axis makmg angles oa [3 ¥ w1th the prmc:lpal

axes.. _
State and prove the theorem of parallel and.
perpend1cular axes on moment of inertia.

In the case of rocket motion, show that the

_ greater the. ratio g /m,, the greater is the
. maximum speed attamed by the rocket, where
M 18 the mass of the fuel att = 0 and m, is the

7

" mass of the vehicle. i R 42  3eh 253
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~ What is« .stress-strain curve of an elast1c

material? Deﬁne from the eurve the terms:

elastic 11m1t permanent set, ultimate stress

yield point and fracture point. Distinguish
between elastlc and plast1c deformations.
' 2+2+1
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b) |

Show that shear is equivalent to.an elongational

- strain and an equal compressional strain at right

o
@ ajs

b)

angles to each other. pOl 2

Deduce the relation between ax1al modulus, bulk
modulus and modulus of r1g1d1ty A 3
What is capillary action? Explain why @vater'

rises in a narrow glass tub} Deduce an '

expressmn for capillary rise % of 2 11qu1d of
dens1ty p (0 is the angle of contact). e

'Explam what do you mean by gravitational

potential and 1ntens1ty at A POINL, i 2
State Kepler s law on the motion of planetary |

'bodles Deduce Kepler 3 law from Newton's law -

- of grawtatlon : | - 2+3
Write down the postulates of spec1al theory of
'relat1V1ty Rl L T T P

' Write a short note on sze dilation. 3

| Prov_e that 1_f_ ulc << il the Kinetic energy K of a

moving particle will always be much less than

its rest mass energy mocz R T 2

A 0.50 MeV electron moves at rlght angles to a

magncﬁﬁeld_m-a path whose radius of

_curvature is 2.0 cm. What is the magnetic,
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induction B? By what factor does the effective

mass of the electron exceeds its rest mass? 3

\(dy




