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Bachelor of Seience (B.Sc.) Semester—IV
Examination
MATHEMATICS
Paper—I1

(M;-Mechanics)

Time—Three Hours) [Maximum Marks-—60
N.B.:—(1) Solve all the FIVE questions.

{2) All questions carry equal marks.
(3) Questions 1 10 4 have analtematives. Solve
each question in full or its altemnative in full.

UNIT—I

1. (A) If six forces of relative magnitudes 1, 2, 3, 4, 5
and 6 act along the sides of a regular hexagon taken
in order, show that the single equivalent force is of
relative magnitude 6 and that it acts along a line.
parallel to the force 5 at a distance from the centre
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(C) A given leng&mﬂug slllpr}l?fgr%rghain has to be
; hung between two points at the same level and the
: tension has not to exceed the weight of a length b’
of the chain. Show that the greatest span is :

V2 —s?) log[(b+s)/(b-s)]. 6

(D) If a and B be the inclinations to the horizon of the
tangents at the extremities of a portion of a common
catenary, which are on one side of the vertex of the

catenary, and ‘I’ the length of the portion, show that
the height of one extremity above the other is :

fsin(a;BJ/cos(az_B} 6
: UNIT—II
2. (A) The velocities of a particle along and perpendicular
. wa radius vector from a fixed origin are Ar®
' andj,te2 Show that ther'equa.tion to the path is
=2 4 cand the components of aceelerations are
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(©) A point MARAGTEIpHICIORT e et tangential
and normal accelerations are equal and the angular
velocity of the tangent is constant. Find the curve.

6

(D) Atthe ends of three successive seconds the distances
of a point moving with simple harmonic motion from
its mean position measured in the same direction are
1, 5 and 5. Show that the period of a complete

. 2n

oscillation is ———=-

SOTIaton 18 < os7(3/5)

UNIT—II
3. (A) Show that Lagrange’s equations :

afor] eor 1
a[ﬁ}:l—-&_j_ql can also be o

_ of _or
written as — ~2-—=Q, j=1,2,...
aq aq 'Q,i--‘] 1,2,..n,

g i

3y ot
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(B) LetM, and M, be the masses of two particles with
M, > M,, connected by the light rope which passes
over the pully, assumed to be frictionless and massless,
then from the equation of motion, show that :

M'-M
= MITM: B: where ¥ = the common
acceleration of the particle and g = gravitational
— 6
OR

(C) vacih;t'ZTis-ﬂwrale.Ofmcrgydissipaﬁondm

to frict here F'is Rayleigh’s dissipation fimeti
6

£} lﬂ.aﬂhgwgianfmamemof‘ degrees of
: mﬂhmwsmmw.
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®) IfV isa powetm%ﬂﬂerﬁqr@uch that

V = ar™", then prove that the virial theorem takes

a form T = —}év . 6
OR
(C) Inacentral force field, prove that the relation between
‘r’ and ‘t" is given by :
dr

:=f

s |2 2
— -V -

Jm[ﬁ =

where E = total energy, V = potential energy. 6

(D) For a general system of mass points with position
vector § and applied forcesF , including any forces

e P Gt 23 e N - -

of constraint, prove that T —l&z Fi- i, where

T= kinetic-energy of the system. 6
Question—V
A ﬁtqiethe}mm:pkeofvmal workforasystcmof

e B S i B
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o @) 1f ANBAANLT TRanLeRI RN components
- of a particle are equal, prove that its velocity
i varies as e”. 1%

(E) Ifthe total force F is zero then prove that p =0and

: linear momentum P is conserved. 1%
(F) State D’Alembert ’s principle. 1%

(G) In a central force field, prove that the path of a
1%

particle lies in a plane.
(H) Define the central force and the central orbit. 1%
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