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Statc the radial and transvcrsc componcnts of thc vclocity and

pa.rticle in terms of the polar coordinates (r, d). 
t

accelcration of a

[10 marks]

(a) A particle ntoves in a plane such that the radiant and transverse cornponent

of velocity are ,\r and p,0 respectively. Show that the radiant and transverse

component of acceleration are A2r - ff) 
and, pg (^ 

" f ) respectively.

[20 marks]

(b) A light inextensible string AB of length 2a passes through a smooth ring€;'ff-
point O, on a srnooth horizontal table and two particles,.each of rnass rn1 attached

to it's errds d and B. Initially the particles lie on the table with O,4 : OB : a

and AOB is a straight line. A velocity u is given to tire particle Ain a direction

perpendicular to O,4. Prove that if r and d are the polar co-ordinates of A at a

time I with respect to the origin, then

. ^d2r a2tr2r"2 412 p :o'
dr

lt. 2r ft: u,1/'2(r2 - a3),

tii. 12 : e2 | !u'f 
.

2

Find the veiocity of A aL the instant when B reaches at a point O. l7O marks]

Define the following terms:

Linear Mornentum;

Angular Momentum.

(a)

(b) [20 marks]



A particie is projected horizontally along the inner surface of a smooth cone,

axis is vertical and vertex r-ipwards. Find the pressure at auy point in terms of

depth below the vertex. Show that the particle will leave the cone at the depth

is an initial veiocity, and a is the semi angle of the cone'

.). state thc differential cquation lbr thc equilibrium of the string at

that, clerive the diflerential equation in the directions L, u and b.

anY pomt,

[20

parameter p. It is fixed

vertex is above. A uni

vertex of the wire. Prove

[80

4. State the follor,ving rvith usuai notation:

(a) \,{acariiaY's Nottr,tion;

(b) Clapevron's Equation. [:

A heavy uniform elastic rod rests on 5 supports which are in a horizontal

of the supports are at the ends of the rod. One is at a midcile point ancl

<listance between the middle point and the ends. show that the bending

the center and at each of the support next to its are

The rough rigid ivire is in the form of catenari with

a veitical plane, with its directrix is hcirizontal and its

h.eavy chajn of length c is in limiting with one end at the

co-e{ficient between the wire ancl chain ,. 
lo9 n.

1T

wl .3wl_ and56 L1',2

bisects tlf

momentt

whcrc Iz7 is the weight of the rod and

reaction on the poirrts of supports are in

4l is the lcngth of thc rod. Shorv thai tl

the raiio LI :26 :32. [80 mar]


