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h{ax.l ' inler J Hsurs \ lax"f\!arkl:

lnstructiotrs: (l) I'his fluesiion paper has 1w.o sections. r\ttempt ezl:h se-ctiiur in separate anslter book.
(2) Figures on right indicate marks.
(3) ile p'rrecisc and to the point in ansvvering thc descripri.,'e questions.

(,\i |:nlisl and lrxpiain Xervton's l,au's of motiolls.

(B) r\ c,antilever beant o1'span cf 8m canies an UI-tl, of 6k^ilim over entire lengrth cl the be1rn. isi
The treanr *lso subjected to point load of 20kN (dorvrrvrarel) anrl lOkN (up-*.rircl) at disiarrc,e
Irn and 6lrr respectively ti^orn hxed end. Find reactitln ar srrptlort.

OR
1::xplain 'T'r,pe s of Supports' with neat sketches.

A Sirnpl;v supporled trearn of span l0m carryirrg a dc'rlvnr.lard concentratecl ioacl of 2rjtrN.
WrkN anci W2kN at 2ln, 5m. and Tm respectivell'" fiom the left support. if reactions
ofi'ereci Lry each supporls are of 5kN in magnitude (unward), then c:alculate Wr and W2.
Statc and [:xplain: [,arv of Parallelogram cf Forces.
i 'hefb l lo iv ingf t ru icoplat tar forc :esareacLingatapointOasgivenbelc 'w"  ( l )200N i * r -or th
- [,rast. (2 ) i ?iJ ]i iLrclined at 5()o Wesl o1']rrofth. (3) 50 l.i inclincd at {r0'' tor.r'arcls West ro Soutir
and (4) i00 N South-I:.rrst. I)etenrrine the r,'sLiiiant in mapilrituiic i;ncl clirectiorr analrticall.,
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i .{) State and Prove : Lami's Theorem
(t]) An electrir: light firture ,r'eighing 25 N hangs from a poiitt C, by two strings AC and

BC.'I'he string AC- is in';lined at 60oto the horizontal and BC ar 45o to the veftical; as
sltowrr in figure trelolv. i)etennine the {brces in the strirlgs r\C and BC.

lc
*
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{A ) Lli:rive equation fbr f-nrding ou1 r'eiocii1, ratio of "'Wheel and Diffbrential arles" u,ith rrcar
sketch
in iifting tttacitine an elfrrrt of t5 lri raised a load of 770N. \!'hal is the mechanical
advatrtage? Irin6l velccity- ratio if the c.lllciency at this load is 6096. If on rhc rnachine an
eif'.irt of 25 N raised a load of 1]20 N,'uvhat is the efficiency? \Vhat will l-',c tire cffoi'r
rcquircd to rais,.:  a kiad of 5t)0 N? Calculare the maximuin \4,A. and maximum elf icicnc'r
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Section - Il
{A} State and expliiin ther:rems of Pa.ppus-Guldinus.
(lf ) Find the centroid ol a T - Section lanrina trf size 1O0nrnr X 150mm X 30mm.

OR
{A) Desc:rihc: in briei'i.)' ,\letnbert's principle.
(li) .\ vehicle. of nrass 500 kg, is moving with a velocity of 25 rn/s. A force of 200 N acts cn it

tbr 2 miniites. Find the velocity of the vehicle: (l) When the force acts in the direction oi
ntotion, and (2) When the force acts in the oppositc direction of the motion.

5 (A) State and prove Parallel axis theorem of mornent of inertia.
(t]) Find the Moment of Inertia of a Channel Section l00mm X 50mm X l5mm about

centroidal horizontal axis arrd centroidal vertical axis.
OR

5 (A) Define follor.ving tenns: Kincmatics, Kinerics, Angular veiocity, Angular acceleration, {-{)
Angular displacement.

tll) A car of mass 2.5 tones moves on a level road under the action of I KN Propelling lbrce"
Find the time taken by the car to increase its velocity from 36 km.p.h. To 54 km.p.h.

{A) Define fiiction & State the laws of friction.
{ii) A blerck r.veight isi} KN is places on a rough inclined plane making angie 300 ivith

i:or:izontal. If coefficient of liiction is 0.25. Find out the force applied onthe block parallel
to the pla-ne. so that block is just on the point of moving up the plane.

End of Paugr
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