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M.A/M.Sc. (Sem.-I) Examination, 2021

MATHEMATICS
PAPER-MATH 1 C(II)

MECHANICS

Time allowed : Three Hours

Maximum Marks : 70
Min. Pass Marks : 28

Note : This question paper will be
divided into three sections as under :
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cection-A Max. Marks-1¢

) wiTfcuri 10 marks with 0y compulsory
qlﬁ””” compnsing 10 shorl Ansuwer type questions
AP - o0 jrords ansuy Ty f'lffrr:g tivn qrm!wna
from € Ji unit. Each queston shall be of one mark,

Section-1 Max. Marks-25

will carry 10 questions, 02 questions from
sach unil (answeer about 1n 260 uords) Studenta
e instrie tecd 1o attenigf fite queshona by selerting

one question from eac h nnit.

Sectlon-C Max. Marks-35

Ul cerrry 35 marks with fioe long anssier type
gralions romprising  one comptidsory  quesison
squestion no. 07) of 13 marks and four quesfions
of M marhs oach Stidents are instructed o
attempt total thive questions i 1ih e compalseons

guestion fanswer aboul in 300 wonds) and any
frowy Moy QUSSTTONS JAMNAHTT about in 100 posds
vigh of remraning four Quesfions
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SECTION - A SECTION - B

I (1) Define radyys of gyration, UNIT - I

(1) Define momental ellipsoide tor a

ngid body at any point O, _

. ) , If A and B be the M.LL of a uniform

() Write expression for moment of lemina about two perpendicular axes, OX and

effective forces about the axis of

rotation of a ngid body rotating
about a fixed axis.

OY, lying in its plane and F be the product of
inertia of the lemina about these lines, show

that the principal moments at 0 are equal t
(v} Define compound pendulum.

| 2 a2
[ i +.(A-B| +4F
(v Define generalized coordinates. 1[(A+B] ( ] }

(v} Define holonomic system
OR
tvir) Define culenian angles.
A rough uniform board, of mass m and

fvm) Explain instantaneous axis of ength 2a, rests on a smooth horizontal

s plane and a man of mass M walks on it
(x) Define Hamilton's variables from one end to other, find the distance
through, which the board moves in this

(v) Define Porsson’s brackets time.
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uNnIT - i

A uniform rod AB is freely movable on 3 rgugh
o the hornzon

inclined plane, whose inclination t .
is o and whose coefficient of friction 15 ¥
about a smooth pin fixed through the end A,
the bar held in the horizontal position in the
plane and allowed to fall from the position, if
g be the angle through which it falls from rest

show that

sinB
-—B—- = ]..ICGI{I

OR

A uniform semi circular arc, of mass m and
radius a, is fired at its ends to two points in
the same vertical line, and is rotating with

UNIT - 11y

The Lngﬂﬂﬂi““ function has the form

L 4,9, -\fl‘fli then  show that the

gcnemlized acceleration is zero.

OR

Explain small oscillations by the use of
Lagrange's :{]uﬂﬁﬂﬂs.

UNIT -1V

Derive Hamilton’s Canonical equations.

OR

constant angular velocity w, show that the
horizontal thrust on the upper end 1s :

A body moves under no forces, so that the
resolved port of its angular velocity about one
m[ grwial of the principal axis at the centre of gravity

is constant. Show that the angular velocity of
the body must be constant.

n
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UNIT - Y

. 75 dwifigh
i l 1S f
6 Deduce  Lagrange s cquet)

Hamilton’s principle

OR
Define Poisson's hracket and
(i) Jutvw]  fu, wi? jv. w
(i) [u, vw] ~ [u, viw ¢ v[u, w |

show that

SECTION - C

7 (a) Show that M.I. of a right solid cone
whose height is h and radius of its base

3 r o9 47 n 4
1S a, is %1-1La’+4h‘_ about a line passmng

through the vertex parallel to 1ts base
(b) The lengths AB and AD of a of the sides

of a rectangle ABCD are 22a and 2b, show

that the inclination to AR of one of ns

=

A . l == ‘
pnncipal axes at A js = tan | ‘_“\i—:—-
- : Ha- -p- }
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8 (a) Derive the expression for g1, moment of
the effective forces alyoy a fixed axis of
rotation.

(b) A bent lever, whose armg ar¢ of length
a and b, the angle between e being ¢
make small oscillations in its own plane
about the fulcrum, prove that, the length
of the corresponding simple pendulum is

E[ 33+b3
3 I TR

\fa4 —2g2 b2 cosar + b

9 Derive Lagrange’s equations of motion in
generalized coordinates for finite forces under
the holonomic dynamical system.

10 Deduce Euler’s dynamical equation of a rigid
body moving about a fixed point.

11 Swate and prove principle of least action and
also write the distinction between Hamilton's
principle and principle of least action.
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