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B.Sc. Part-II Semerter--fV Ereminrtlon
45 : MATHEMIITICS (Old)

(Mechanics)

Paper-Vltr

Time : Three Hours] [Maximum Marks : 60

N.B. :- (l) Question No. I is compulsory and attempt it at once ody.

(2) Attempt ONE questiotr fiom e3ch Unit.

l. Choose the correct altematiye in the following :

G) Two para.ltet forces not having the ssme line of action fomr a couple if they are :

(a) Like and equal (b) Unlike and equal

(c) Unlike and unequal (d) Like and uequal I

(ii) If the displacement is measurcd in the direction of force, then the work done is :

(a) Positive (b) Negative

(c) Constant (d) Z,erc I

(ii) Thc line of symmetry of patenary is called as :

(a) The dirEctrix ofcatslrary O) The span ofcatenary

(c) The sag of catemry (d) The axis ofcatenary I

(iv) The Canesian equation of uniform catenary is :

(a) s=ctanv O) c=stano
(c) y=ccoshx,/c (d) y = c sinh(x/c) I

(v) The normal componeat ofac{eleration is :

o)

(c)

dtp
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(vi) The geatest height attained by the lrojectile is

(u) slI': (t (b)

u slne
(d)

u' sint 2<r
(c) gg
A silnple pendulun $rth variable length has :

(a) Zero degree for liEedom (b) One degrec offreedom

(c) ]vo degrees of freedom (d) Three deg.rees of freedom I

Ifq, are generalised co-ordinatcs and coNtraints are holonomic, then 5qj arc :

(6) tndependent (b) Dependent

(c) Simiiar (d) None of these I

ln a ccntral force ilcld. the angular momenhrm ofparticlc :

(a) ls var:able (b) Depends on fotce

(c) Remains constnd (d) None ofrhese I

Thc radius vr)rtor dia.im liom the planct to the sun sweeps out equal areas in cquai times
is the slatemc t cf :

(a) fhs inrrrse sq.tare iaw (b) taws ofmotion

(c) Coilse$Etion la\r of arql vclociri.- (d) Kepler's iaw I

I iNt't'_I

lf forces P,, P, P, Pn, P5. P6 act along the sides of a regular hexagor taken in order, then

prove that the forces will be in cquilibrium if:
Pl+P. lPr*Pn* +P6=0and

Pr-P.:Pr P6=Pj- Pr. 5

State and prove Lami's Theorem. 5

Prove that any system of forces acting at differenr points of a rigid body can b€ reduced to

a single force thrcugh a given point and a couple. 5

If the moments of a system of forccs (not in equilibrium) acting on a rigid body in ooe

plane about three colinear points A, B, C in thc plane are G,, GI Gj then prove that

Cr'BC + G2'CA + Gr'AB = 0. 5

u u sill a.(

(rii)

(riir)

(Lx)

(x)

G)

(b)

(p)

(q)
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4

UNIT_II

(a) Prove that thc rcccssary and suflicient condition that a rigid body acted upon by a system

of coplanar forces be in equilibrium is that sum of virtual work done by the forces in any

small displaccmcnt consistent with the geometdcal condilions ofthe system is zcro. 5

ft) Iffive weightless rods ofequal lcngth arejoined together so as to form rhornbus ABCD with

one diagonal BD. lf a weight W be attachcd to G and system is suspended fiom A.'l'hen

shor.r that there is a thrust in BD equal to g. 5'J3
(p) Find the Cartesian equation of uniform catenary and also find relation behveen s a!1d x. 

-l

(q)

6. (a)

(b)

7. (p)

(q)

I

Ifa urfform chain oflength 2l has its end fixcd at two points ill the same lcvel and ifthe

sag at the middl€ is h, then prove that the span is 4-[ bs f 1+ I 5
h \(-h,

UNIT-III
Find radial and transvcrs€ components oivelocity and acceleration ofa particle. 5

Ifa particle moves in a catenary and the dirccticn of its accelemtion at any point makes equal

angles with thc tangent and normal to the path at that point and if the speed at thc vertex,

wherc \y = 0 be u, then show that vclocity and acceleBtion at any other point arg given by

ue, and (J2 /cru'e" cos'r]/ . 5

Deline time offlight and horizontal range ofprojectile and find the equation to the path of
projectile. 5

A projectile started ftom O at an elevation o. After t seconds, its position appea.red to have

an elevation p as seen fiom o. Prove lhat its initial v€locity was - {"!t0 ^,. 5' 2u sin (o P1

TNIT-IV
State and prove D'Alembert's principle for the system ofpadicles. 5

Cons&uct the Lagrangian for a particle moving in space ald then deduce the equation of
motioo- 5

(a)

G)
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9 (p) Derive ttle l,agrange's equations ofmotion for conseFdive system tom D'Alembert's principle

5

(q) Two panicles ofmasses m, aad rq are corurected by a light inextensible string which passes

over a small smooth fixed pulley. lf m, > rn , then prove that commoD acc€lqation of particle

is ftm, - m,)(m, + mr))g. 5

UNIT_V

10. (a) Show that the path of a particle moving under central force is given by

d,u
;d' + u = -(m/h:u'?) F(l/u), where 5

(
\ r

(b) Prove that ir a central force field the areal velocity is conserved. 5

ll. (p) State and prove Virial theorem. 5

(q) A particle moves on curve r" - a" cos n0 undq the inlluence of a central force field. Find
law offorce. 5
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