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\ Note : i) Attempt total five quesrions out of eight.I -: '

.1 3lm sTrd S + qfta qeq Ed- fifrrlr
aQ,", ;.." ii) In case of any doubt or dispute, the English

version question should be treated as final.

fuTfi rfi q-sx * ritt ererqr fuqrE fi fr}{ft {
crM qNT + qqq o\ oiftq qr+r qrlinr

Four forces of 25, 20, 15 and 10N are acting
simultaneously along straightlines OA, OB, OC
and OD such that /.AOB = 45o, ZBOC = l00o
afi /COD = 125" .Find maguitude and direction
of resultant force. 10
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1. a)



(2)

25.20.15 orl-i t0;TF b qx qd \rfi qre{ rr{f,
tsTC oA, oB, oc cfl-{ oD b ffivr {fl utDR

od oq ri t fu zAoB = 45o, zBoc= 1oo. Gilr

I.COD = t25" t r qfunfr gE oi q-frorTq q Rqrt

wro or\r
b) Write Varignon's principle of moment and prove

it. 10

tfurqq or urryf sT ftqlm ftrd ofl{ eq\ RT-q oii r

2. a) Find graphicaltry the resultant force of following
like parallel forces Pr = 20N, Pz = 50N, P: = 60N
and Po = 70N. Take distance between P, and P,
as 40mm, between P, and P, as 30mm and
between P, and Poas 20mm.

tsr frr frfh t ftrq Hqrq {{qFil.d{ qdior qRurrft

qcl 51fl *t P, = 20 q5,P2=5g qI{, P: = 60

qcq ef* Po = 70 q= Pr f,QII P, fi +q qt
49 ffi , p2 dQJr p3 b +q q[ go frm. oi( p3 dQir

P4b *q ft $ zoftfr rlir
b) Three forces equal to 3P, 5P and 7p act

simultaneously along the three sidesAB, BC and
CA of an equilateral triangle ABC of sides 'a' in
order. Find the magnitude, direction and position

10

10

Contd.....
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of the resultant force.
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(3)

ffq qeT 3p, 5p C-q zp Tm' rrler (ff .a, 
UqT 

qTa

Hq-qrg BTq ABC fr gqd AB, BC oQ{r cAb
orgfteT mqrgsr( ord qq qt tr qRnTFfr.qd mr

q-RHUT Reu oqrfufr srn ott

3. a) Thejibofawallcraneis 5mlongandposris 3m
high, the tie rod is horizonral. A weight of 100kN
is applied at the crane head. Calculate the tension
in the jib and tie.

qfi qTcrh-{ fr frq s *fl drfr t oi{ qh-< 3 +c(
#qT tr nFi 6E Sfrq tr t,-qr 1s6ffi"qen or
qrq h-i"b er.Td R+t w aiur (emur) goTr tr frq
s{tr drq Es { oqrq fr rrur+r ftFr}r

b) Find the centroid of a 100mm x 50mm x i5mm
channel section.

10

10

10

P.T.O.

100frfr, x 50frS x 15 frfr qrd +r-d mrc f;
mr il=fo sr-o mtr

4. a) Abodyofweight500Nis lyingonaroughplane
inclined at an angie of 25" with the horizontal it
is supported by an effort (p) parallel to the plane.
Determine the minimum and maximum vaiues of
P for which the equilibrium can exist. If the angle
of friction is 20o.

F/2017t6034



(4)

w ftw fr-trf,r qn 5oo qc{ t qf, n-a d ft
dftq t 25. A d"r q{ oTrflfl t qr r€T tt qt qf,

or-qm e) q\ fr n-a h r+qm<q d{TIriI .rqr t qT{I

srrrT rErT t T6 qrdq q sTfb$f,q {i{ P sr-o oqt

ffiftr$ lr=qq-sue-fiQ qRq{"r mfu a1q;q

20" dtt

b) A load of 500N is lying on an inclined plane

where inclination with the horizontal is 30'. If
the coefficient of friction between the load and

the plane is 0.4. Find the minimum force
required to pull the load up on a plane. 10

g{' 500 qdq oI qR Tm' 3Tl=Id Ac'T q{ {gr t ail

fr SnM t 30" qt rfl t qR dEI q qri fr, flq
q{q gqm 0.4 d a} rc qq-dq qET Era of q\
qR o\ enqo d?I q{ sq< ft erk dr-q shr

5. a) The larger and smaller diameters of a differential
wheel and axle are 80mm and 70mm respectively.

The effort is applied to the wheel of diameter
250mm. What is the velocity ratio? Find
efficiency and frictional effort loss when a load

of 1050N is lifted by an effort of 25N. 10
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(5)

\@ sinRq qRqT G q$€rir il d sq Ett qm
F{QT: 39 ffi. oar zO Frfr, t, oTrqrcr gfl
250ftft. qrs il-A qES qr dfl-qr qqT t +,nTrm

fliT o-t t q$cn f,er q{q G{rqrs dft t Flrfl s-t
wqPfr 25;{el il crrqm t toso qc{ or qR

sdrqT rqT t r

b) A body is projected at such an angle that the
horizontal range is three times the greatest
height. Find the angle of projection. 10

goftPsWdq qrqe)fufl fr;qrqr v{r tfus-sft
dft-q q{H wrft oTfhqe-ct dqd fr d-{ f,fr t
qelqq or o)ur aro otl

6. a) An army truck of mass 5 tonnes has tractive
resistance of 150N/t. Find the power required
to propel the truck at a uniform speed of
36kmph

i) Up an incline of 1 in 100

ii) On a level truck and

iii) Down an incline of 1 in 100

Ft2017t6034
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b)

(6)

q-{ oflff or Hm, fr-fl-fir rqqm 5 e{ t or qer

qftrtq 15sqrq/6tr foo\ 30fo6 e.frEier

fr qf,qqm qft t erfl*r ti bfrS eTrqqqfi eTkd

sro ot
i) 100 fr 1 qtifr 6dr{ qr s-w f, oft
ii) ro $fl;r qer q{

iii) 100 if t qreft 6-alq qr fii fi eilq

Define reversibility of machine and establish
conditionforthereversibility ofmachine. 10
qeft{ fi qftq-.dil C qfuirfr.f, otr qeftq ft
sfu{.{fuT b ffi Grqa*F ad.n\ rerrfr-a mitr

A man of mass 60kg dives vertically downwards
into a swimmingpool from a towerof height20m
He was found to go down in water by 2m and
then started rising. Find the average resistance
of the water. Neglect the resistance of air. 10

Vm' 60 fuut. fcqutq e16T 311Efr Vf, 20 +i( *#,-r{
qrd erqq t seafq{ +a ft Gi( rdfiq f,a fr War
tr qe qrfi fr 2 +d( q{'€ ilf, +A q?F( qiq:fl

3{rar $Tr srqr rrfll qrft mr 3ilH'f, qfutq gro m-tr

E-qT b s"mq o) qqlq.qti 
r

7. a)
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b) Define friction, timiting friction, normal
reaction, angle of friction and coefficient of
friction. 10

q{q", iflqr-n q{ut, 3Tftd-q gfrfuqT, q{uT dnT

f,QrT q{q 
WiTo C q-Rqrfr-d otl

8. Write short notes on any five:

i) Force and its characteristics

ii) Systems of forces

iii) Triangle law of forces

iv) Lever and its classification

v) Couple and its characteristics

vi) Types of equilibrium

vii) laws of static friction

viii) Newton's laws of motion

frr=tr q"rq w {tH fowft otr
i) q?T d?IT T16r fre)qdrs

ii) e-d) b fr-nTq

iii) crdib BUq ep1ftqq

4 each
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(8)

iv) m-fl (B-+d-6) gq W-ol qrtro-rur

v) sdg'qqq$rftfrqM
vi) HEETQ]T q5 gth'It

viir wtfuo qfrr il ftqq
viii)qeqbrfrbnqq

-er<<\.r r4€\r-
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