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Note: This question paper contains tv/o parts A and B.

Part A is compulsory which carries 25 marks. Ansrver all questions in Part A.

Part B consists of 5 Units. Arrswer any one tull question from each unit. Each

question carries l0 marks and may have a, b, c as sub questions.

Illustrute -vour {utswer with NEAT sketches wherever necess(r-y

Part- A (25 N'Iarks)

la) \\irite the ecluations of eqLrilibrium fbr a s),stelr of Coplanar Concurrettt Forces in

ternrs ol'rrorrents. 12)
b) What is a Free Body'diagrarr? Iixplain ri'ith the help of fisures. t3]
c) W'lrar is'Slip'of the belt in a belt drive? \\ihat is its ell-ect on the velocit-v r:atio of

tlrc Jlir el t2l
cl) What is a Wedge? Deduce an expression lor its el'ficienc; t3]
e) What is Radius of gyration? Explain. t2l

0 Erplain the ternrs 'Product of Inertra' and 'Principal are s t3]
g) Write the differerrtial equatiorr of motiorr ol Rectilinear nrotion, and explairr it. l2l
h) Explain brrefly about the I(inernatics oll{otational Motion arourrd a Fixed Axis. t3l

l2li) State the Principle of Conservation of Montentunl.

)) Disrirr$Lr ish herireert Sirnple and Corttpottltd PettdulLttlt'. 13l

Part-B (50 Marks)

M
ERABAD

2.a') Determine the axial
action of the appJied

force induced in each bar olthe sr"stem si-lotl'tl in figure I due to the

[orces P.
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Figure:1

b) State ancl prove the Theorerr of Varigrron [5+5]
OR

li

I



tl

i a) A prisrratic bar Ats o1'r,r'e'islrt Q = 17.8 kN is hrnp.ecl to a verrical rvall at A and
sLrpported at B bi,a cable BC'. as shori,n in i'iqLrre 2. Dctcrrrine. the magnitude and
directiorr olthe reaction R,, at the hirrge A and tlre tensile tbrce I in the cable BC.
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Figure:2
b) Diff'erentiate bettveerr tire rrurrent ola fbrce and couple
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4. Irr a screrl,--jack. rlhere the helix angle olthread is u and thc angle o1'l'riction is tp.ll/ is

the load to be nroved up / dorvn. and P is tlre efTort applied horizontally to a lever at a

distance L l,r'or"n tire axis oltJre screvi,. discuss the elf'ects o1'rroving tl-re load (a) up,and

(b)cloun.ifri)g<o.arrdrii.1 tyt>tr. ineaclrcrsc. il0]
oR.

5.a) What is 'lnitial tension' in a belt drive? lf Ta is the initial tensiou, derive the erpressiorr
'r 'r
:- ': = cFO. rvith usual nolation of,rlte tet'tns in tltu erPr.'ssion.
T, -7,,

b) Prove that the angle of fi'iction is equal to the angle ol the inclirred plane" rvhen a solid
lrotlr ol'rieight S Irlaced on tlre inclined plarte. is ehoLll. to sliJe d,,rrrr. l5 -5 

I

6. Determine the rnornerrts of irrertia and the radiLrs of g,vlation of the area, shorvn in

figLrre 3. rvith respect to the x and 1,axes. (Alldimensions are in rnm). [l0]
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Figure: 3

OR
Deternrine the centroid o1'a hetrisphere of radiLrs R

[5+s]

Ir0]
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A particle starts lrom rest and nto\ies alorrg a
it acquircs a velocitl' r, = 3 rn/s after having
nragn itude ol the acceleration.
\!'rite the ecluations of plane rrotiorr of a rigid

OR

u'ith constant acceleration a. If
distance of .r = 7.5 m" find the

[5+s]

straisht linc.

traveIled a

bodr,.

9.a) A soiid circu,lar cllinder and a splrere are started fi'ttm rcst lionr the top of'an inclihed
plane at the satre titne. and both roll u ithout sliding dorvn the plane. \Vlren the sphere
reaches the bottont of the incline. if the cr,'linder is 3.6 nt bchind it. u,hat is the toral
length of'the irrclined plarre?

b) \\,'hat are the different types of rigid body rnotion'7 Explain. [5-5]

l0 a) The driver of an aulomobile rnovjrrg r,v,ith a constant speed r,6:64 knph along a straight
level l'oad steps on tlte accelerator so as to incrcase tlre porver by 20 percenr. Horr far witt
tl-le car travel belore attaining a speed of 80 l<rnplt? Assunre that the rcsistance to lnotion
rernains constant and eqiral to 596 ol'the u,eight ol tire car.

b) \Vhat do \1ou lrean bt, period ol vibration, cycle. lrecluencr lrnd r-esonarrcc as applied to
l'ibratorv rrol.ions? Erplain. lj+5]

OR
iLa) Define Irrpulse and N4onrerrtum. and derive tlreir expressions l'rorn the differential

eqLraiion olrectilinear rnotiorr of a particle.
b) In a sprine -nrass vibrating s),sterx. the natural trecluenc-r ol- r ibrarion is i.i6 Hz. When

the arrount o1'sr-rspended ntass is increased by, 5 lig. the natr:ral fr"ecluencv is Ior.r,ered to
2.9 l1z. Detertrine the original unkno*,rr rnass and tlte sprirr* consttnt [5+5]
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