
AQ-69s

B.Sc. (Part-II) Semester-Mxaminetiotr
45 : MATHEMATICS

(MechrDics)

Paper-VlII

Time-Thrre Hoursl [Ma,ximum Marks-60

N.B. :- (1) Qucstion ONE is compulsory and

attempt it at oDce only.

(2) Attempt onc question from each Unjt.

l. Choose the conect altematives :

(i) Two parallel forces not having the same line ofactiou
form a couplc ifthey are :

(a) like and equal

(b) unlike and unequal

(c) likc and uncqual

(d) unlike and equal I
(ii) The lowest point ofthe catenary is called its :

(a) vertex

O) sas

(c) span

(d) diechix I
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(iii) The magnitude of the resultant R oI two forces of

magnitudes P and Q acting at an angle:r is :

(a) P+Q
(b) P-Q

9. (p) Discuss the motion ofa panicle in a plane by using

Polar coordinates 4

(q) Plovc that the Lagrange's equalion's of motion caD

be written in the form :

4

(c) P'+Q'
AL

( al n2
(d)

(iv) The intrinsic equation ofcommon cateDary is

P, Q,

(a) y=c cosh

O) v=csinh

(c) s=ctan\1l
(d) none ofthese

(v) The tangential componcnt of acceleration is :

drs ... ds
(a) dtl (D) A
(c) v/p (d) none ofthese

(vi) The path ofthe projectile is called :

(a) Angle ofPmjection

(b) Trajectory

(c) Horizontal mnge ofProjectile

(d) None ofthese

for a sysem which is partly conservative Thc quantity

L rtfers lo tlre conservarive pan and Q] to the lorc€s

which arc not conservati\'e ' 6

UNIT-V

(a) Provc that for o central force field 4 the Path ol a

particlc ofmass m is given bY :

9-r*,--=g-1f!\,=t. s
d0? h'a [u/ 'l

(b) Prove that for a particlc moving under a central

force such that V = K-Ptl, the Virial theorem reduces

16:2t-16.1.1V. 5

State and provc Virialtheorem. 5

A particle moves on a 
"rau" 

,n = 3n c65 ne under

the influence of a central lorce fleld. Find the law of

force. 5

;)

x
c

t0

It. (p)

(q)

7
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(b) Fird thc expressions for radial and transverse

components of accelcratioDs ofa particle moving
along a plane curve. 5

O) A paaicle aimed ar a mark, which is in the horizontal
plane through the point of projection, falls a feet

short ofit when the elevation is c. and goes b feet
too far when the clevation is p. Show that if the
veloci$ ofprojecrion B in each case be same,lhen

the proper elevarion is 1 .,n ,i a sin 20 + b sin :q 
1 .2 l a+b )
J

(q) If v ard w be the velocities at the end of a focal
chord ofa projectile's path and u is the horizontal
c4mponent ofvelocity. Show that :

li1

UNIT-IV

8. (a) Show thal the shortest distance between two points

in a plane is a shaight line. 5

(b) State and prove D'Alemben,s p.inciple for a system

ofparticles. 5

(vii) The grcatest hcight attained by the projectile is

(a)

(b)

u2 sin'? o

u sinz u
7

5

(c)
uslD(t

g

ur sin'? 2c(d) 

- 

I

(viii) The shortest distance betw€eD two points iD a plane
is:

(a) an ellipse

@) a circle

(c) a parabola

(d) a straight ljne I
(ix) The radius vector drawn ftom 6e planel to the suD

sweeps out equal aleas in equal times. This slatement
gircs :

(a) the inverse squarc law

(b) time avemge

(c) the conservation ofareal velocity

(d) none of thesc I
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(x)

2. (a)

o)

3. (p)

(q)

In a central force field, the angular momentum of a

particle remains :

(a) zero

(b) constant

(c) positive

(d) none of these 1

UNIT-I

Three forces B Q, R act along the sides of the

triangle formed by thc lines x + y = l, y - x = 1,

y = 2. Find the equation of lhe line of action of their

rEsultant. 5

Prove that any system ofcoplanar forces acting at

rlifferent points of a rigid body can be reduced to

a single force through a given point and a single

couple. 5

State and Fove Lami's theorcm. 5

A heavy uriform rod AB of weight W is hinged at

A to a fixed point and rests in a position inclined at

anglc o to the horizontal. It is acted upon by a

horizontal force P applied at the lower end B' Find

thc action at the hinge and the magnitude of P 
_
5

UNIT-II
Derive the Ci[tesian equation ofcommon catenary

J
4 (a)

5. (p)

@) Dehne span and if a uniform chain, of length I is to

be suspended ftom two points A and B in the same

horizontal line so that either terminal tension is n

times that at the lowest poirt then show that its span

I t /..: --: I
AB is +lntn , {n'- I I 5

Four equal rods of length 2a and weight W arc

smoothly joined to form a rhombus ABCD' which is

kept in shape by a light rod BD Angle BAD is 60'

and the rhombus is suspended in a vertical planc

trom A. Find the ouust in BD. 5

Show that the necessary and sumcient condition that

a rigid body acted upon by a number ofcoplanar

forces at differcnt points is in equilibdurq is that tre

algebraic sum of the virtual work done by the forces

in any small aditrary virtual displacement corLsistcnt

wiG the geomctrical conditions ofthe sysern is ztro
)

(c)

UNIT-III
6. (a) The velocities ofa particlc along and perpendicular

to the radius \ectol flom a fixed origin
are Ir2 and p02. Show tlEt lhe equation to the path

lu
is i = fi -c and the components ofacceleration

-.. - u)0" ,. ^,. "L'o'are 2Nr' r and 
^[ru' 

+ --rl
UII=488?9(Re) 5 conld'
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