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'.'..: force.

Time:3 hours Max. Marks: 75
Answer anv five questions

All questions carry equal marks

1 a) State and discuss Ncr,vton's lau, olgrar.,itatton.
b) Three fbrces of 2P. 3P and 4P act along three sides of an equilateral triangle of

side 100 rnm tal<en in orcler'. Frnd the magnitude and position of the resultant

2a)
b)

Define free bocl1,' cliagrant. Transmissrbilitl, of a l'orce and resultant of a force.
Two identical rollers. each of r,r,eight 100N. are supporteci by an inclinecl plane
and a vertic:al u,'zill as shor,r,n in figure I assurning smooth surfaces, find the
reactions inducecl at tite points of support A, B and C.

ti

Figure: I

3.a) Describe various methods of finding out the center of gravity of a body.
b) Determine the coordinates of the centroid of the plane al'ea shown in figure 2 with

7+81

[7+8]

," 1..'

reference to the axis shown take x = 210 mm.
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Figure: '2



1. Deterrnine thc ntornent
r et'licrrl centt'oidul uxi:.

of inertia of the section sho'nvn ln figr,rre 3 about the-

[1sJ

100

North light roof truss rvith
the relctions at P rn,-l Q.
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F'igure: 3

winrl lt,ltd: aetillc, on il it. shown in figr-rre :1. determine
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Figure: 4

6.a) Distinguish clearly between the speed and velocity' Give exampies.

b) A tr-ain travelling at 96 krnph has to slow.down on accoll.r,t'of'work being"dorle'on

the line. Insteai of continuing at constani speecl, it therefore moves u'ith a

consternt retarclation of 1.6kmph per seconcl until tl-re speed is reduced to 24 kmph'

It is tiren travels at a constant speecl for 400 nleters and then accelerates at

0.8 kmph per second until speed is once more 90 kmph find the delay periocl'

[7+8]

,.1 ,z) What is impulse ancl rnomentum?.l ;; A canon rriighing l-50 tonnes files a one ton oi projectiie with a nru-scle velocity

of 3600 m/i. The -eun is nestecl in sprin-us having a total spr-ing constant

k = 1-50 tonnes/m. Assumin.s that the explosion is over before the gun it has a

chance to ntove perspectiveli, how far rvill it recoil after the explosion. l7+8l

the principle of vir:tual work in finding out the f. 8.a) How will You aPPIY: 
fran-red structure?

b) A road roller of rveight 11772N I

on a ground. If the roller starts

distance moved bY the centre of
ol4 m/s.

llt !r

and radius 0.5m is pulled with a force of 2000N

; from rest and rolls without slipping, find the

the roller.:.: -n,.n the ro11;r acquires . ,;rffl',
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