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ENGINEERING MECHANICS

Time: Three Hours Maximum Msrks : 70

Note : I Attempttotaisrrquestions. QuestionNo. 1(Objectivetype) is

compulsory. Fromthe remainin-e questions attempt myJive.

grc{ 6: eQn Ed fifr\ I qqq mqifi 1 (q-qFE rqr-R oT)

3rFrqrd t r e)q cafi d r\ A-51 qiq'd 66 frftq r

0 In case of any doubt or dispute, the English version question
should be treated as final.

frDqT q1 r+x il rita eierfl ftqrq A ftarfr q eif,fr qrqr b
qqc +i 3rfrq qrcT qdqTr

1. Choose the correct answer." 2 each

rr$ soq q,-T qq"{ fifrSr
I The resultant force oftwo forces P and Q when angle between

these forces is 180'. will be given as

q\ q-d) P 3Tti Q fl qffi qd, q-q fi q-m) * q1-! o1 a)ur 1gg'

t, {s. qq,-R Rq.q\.qT
(a) P-Q (b) P-Q
(c) P/Q (d) P * Q

s/2a25t7356 P.T.O.



l2l

0 The Lami's theorem is applicable only for forces which are

. (a) Co-planer

(b) Concurrent

(c) Co-planer and concurrent

(d) Anytype

dfr or ltq b-dd s{ Erm} b fr\ dr.l6}-dr t, q} _ d

(sr) qrq-oalq (e) dqtfr

(r+) eq-d-dq 3ft dilfr (q) ffi rfr n+x

O The maximum value of limiting friction, when the body is in the

position ofjust to move, is known as

(a) Staticfriction (b) Dynamicfriction

(c) Limitingfriction (d) Slidingfriction

Cfi-d s{ur ffT 3TEm-dq sri, qq erft{ w{ ?-dii ft frarft d E}-dT

t, oornr t
(sr) r*)ft-o qqq (q) qfrqfta qquT

(s) qEuT o\ {frB-fl ztr{iT (q) frEe-di crEl qSuT

19 The weight ofthe body is force vector wkrich passes through

(a) A,ris ofrotation (b) Centre ofgravity

(c) Centroid (d) All ofthese

il{d 6r qql q-f, n-€q t u} gq-ror t
(sr) rgtc fr Ue (q) gre-m{q eI }q
(s) hqo (q) d rlfi

v) The lawofmachine canbe given as

qaftn eDT ftqq W{ q-*x RqT qT s+=r t
, (a) P:W+m.C (b) P:m.W*C

(c) P:W-m.C (d) P:m.W-C

2. a) State lalv of parallelogram of forces.

qd il rrqri'r.rr !-g"rjq h Fqq o) frfusr
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3. a)

b)

t3l

b) A particle is acted upon three forces equal to 50 N, 100 N and
130 N along the three sides of an equilateral triangie. taken in
order. Find analytically magnitude and direction of the resultant
force.

gf, .Fur q{, vf, qq-{l-g B5q fi d'ii u*q) fr o-16 m-qer,

50 N, i00 N eil-< t:o N fi ntq ca ord-oro tr freAqqr{f,
sq t qRqtq1 q-dT q5T q-R-qruT sic fren ain fifrqr

Enlist the types of supports of beams. 3

dq * q-dr-t (q+&) * c-mT-i\ o) qfr-q-< mtr
Three forces acting on a particle are in equilibrium. The angles
betrveen the first and second is 90. and that between second
and third is i20". Find the ratio of forces. g

sfi muT w +xi s-{i ql-d frc qd s-g-dc { tr q-t-a .fl. {oi b
etq 6T zp)q 99't 3flr Wt elri dt{Tt } #q or o)q r20. tr
sd) mT qqTd si-o frMr

Explainlimitingfriction. 3

q1fr-f, s{q d qqgr-$r

A load of400 N is iying on an inclinedplane, whose inclinaticn
with the horizontal is 30o. If the co-efficient between the load
and plane is 0.3. Find the minimum and maximum force, rvhich
will keep the load in equilibrium. g

400 N 6T ql-{ Tfl g.h gq f,a c{ {sT g3.,r t, fr-€-mT Sft-q fi Eler
gefl-E 30o tr qR m eft ilm + fu W* o.: tr =qrdq GiI
olfrro-dq qe srd fift\, d w a} {Tg_dE d rC,nr

Explain the term centroid. 3

+qr ardq C nqslqdr

Find the cenkoid ofa channel section 100 mm x 50 mm x 1 5 mm.

9

1gg ffi x JQ ffi. x lJ ffi +flcT g.s or riq6 sro fi&Sr

4. a)

b)

5. a)

b)
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6. a)

b)

7. a)

b)

8. a)

b)

l4l

Explainthe termreversibility ofmachine. 3

qefrq fr s@qufrqfl flq 6i qq-s6dr

In a certain machine, an effort of 15 N can lift a load of 300 N
and an effort of 20 N can lift a load of 500 N. Find the law of
machine. Also find the ef[ort required to lift a load of 880 N. 9

qf, qafrr d, ts N oT qfls 300 N Eh-T qt-{ tsoT H.-qtdT t 3+i

20 N trT q-qrq- 500 N mT lil{ sET {{fieT tr qeft{ 6 frqu srn-

fi&qr 880 N qrT lTN sdri * frs snqe{fi s-qrc tfi gro fiftrt

Briefly explainthe types of equilibriums. 6

wg-dq 5 q-fiTt o) qeh { eq-srg}t

Explain triangle lau'of forces with an example. 6

q-d\ fi ETq fiqq o) s{E{rr r+Fa eqsEqt

Obtain the formula for "minimum force which will keep the body

in equilibrium when it is at the point of siiding downwards on
6inclined plane''.

/ /:-ntefr[ {f, qi fr"s o} rrgdq d {d-,TI, wrq 46 Tfl f,d c-{ flt fr
3ft M fi fr-S q{ E\" t fr\ r{d qrn. fifrst
Writenoteonmaximumeflficiency ofmachine. 6

qaft{ fr srRrsrdq Eerf,T ER ffi frfuri

+l@€+-
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Note : I Attempttotalsxquestiors. euestionNo. 1(objectivetype) is
compulsory. From the remaining questions atte mpt any five .

g'd s: eeq E-d- fifrqt qar arqio I (sEfrE !,.ix mr)
3rforTd t r els cac { t a-q1 qiq o) ra fiftsr

D In case of any doubt or dispute, the English version question
should be treated as final.

fr-{fr q1 n+x } qrit eierqT ft-qrE ft fiarfr d eiffi qrql il
q'ac m) Giftq q-Fn sl+Tr

1. Choose the correct answer. 2 each

tr$ s-oq cfl q-rrq fifrsr
I Slate is a

(a) Igneous rock (b) Sedimentary rock

(c) Metamorphic rock (d) None ofthese
\sFfd d \'f,

(er) etfu {Er< (q) oaod qgrl .ir

(n) +rvinko e-gTr " (q) Eqt q) ot{ c-e

ii) Fat lime is used in

(a) Whitewashing

&) Constructionofthickwalls

(c) Lime concrete in foundation

(d) Structure inwater

Tq grT q$-.6 Efdr t
(er) e*q gil{ { (q) qt$ ffii e Fnfur {
(v) flzi h gw m-ifr-c C (q) qdq q-{qnon q
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D Age oftree is knownby its

(a) Thickness ofpith (b) Colour ofbark

(c) Annualrings (d) No. ofmedullary bark

q-f, ger 6r ss f,rd mT qT {{m-dT B gq-qt

(s+) fte{ fr M qriT (q) ora b {q gxr

(q) qrffio ilirq t (q) trsT {aq ft qiceT t
lg One ofthe special constructionmaterial is

(a) Stone (b) Lirne

(c) Glassfiber (d) Plywood

fra)q Frqiur Hrqrfr d t ro t
(er) qsers (q) {qT

(rl) .oTFn E6Tw{ (q) wrtrgs

0 The most important constituent of anoil paint is

(a) Thinner (b) Vehicle

(c) Pigment (d) Alltheabove

GtiTi{ tc zm wegi qeo t
(sr) Frrq (q) R-{-d

(w) ffie (q) Bq+ffi qql

2. a) Enlistthenameoffournaturalconstructionmaterial. 2

m ?N eT?fr-6 pqfq q-qrd fi ilq\ fr r{sl e-ng}r

b) Explain in short the classification of construction material. 4

nqfu qqTefr fi ilfleaq o} €firg d w-sT$l

c) Drawthe labelled diagram ofpug-mill and state its working. 6

qrTfrd mr qmifr-d fr7 qclsa 3flr tslTfi mrdBftr srg]Etl
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3. a) Enlistthenameoffourtypesofflooringmaterial. 2

m.ai fiqtuT d rgm qrs q-qteri t ilq} fi {$ q{TEgr

b) Differentiatebetweenbitumenandemulsion. 4

frgEq dur qqq,erq { Grd{ rqe fifrqr
c) Explainthe characteristics ofgood building stone. 6

g{ strd qqT Mnr q(sry fi fte}q-fl]{ ftfuf r

4. a) Enlistthe various constituents ofbrickearth . 2

{e q-{d { rym fi-$ fi frFr{ s--ol fi qfi e-rTdr
b) Explain the characteristics ofgood brick. 4

q-6 3rd {e fi fre}qareil d eq_fl-{dr

c) Explainvariousfieldtestsofcement. 6

fr+c fr frft--d ft-s,s q-Seruil o) qq-flg}r

5. a) Definebulkingofsand. 2

to or pail erar{Sl
b) Explainthe classification ofcoarse aggregate onthe basis ofsize.

4
oTtcnr{ h qrrx c{ s}d qrfftd (ft-S) fi qrfloiq d qqgr$dr

c) Explain with neat sketch, the defects oftimber. . . 6
qqw fu* fr e-drqdT fr q-+-fs fi dq qq-fl{}r

6. a) Explainbtastfumaceslag. 2
qre wis dq o) sq-sg$1

b) Explain constituents and uses of plaster of paris (pop). 4

wrs{ 3rffi iRq fi q-f, 3lli Bqzhii d ersT{dr
c) Explain different types of pre-cast concrete blocks and theiruses. 6

W ftffid 6ift"c @rffi'il !-fl-i) 3fu B-r-* Bqqlr ui.qq-flsdr
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7 . a) Enlist variousAgro waste constuction materials.

8. a)

b)

c)

ffi emRiu d ei ftqiur r<TerJ fi qfr e-iTqnr

Differentiate between oil paint and vanishes. 4

GrE-d Ee G qiHqr { GT-r sqg fiftqr
Draw the cross section of various steel sections with their
engineering uses. 6

frpr* qgL t+erc h srEnw q--rd 61 fr-d e-{mr sq-f,r sqqiT

frfuqr

Enlist the name offour types of fiber material used in construction

FiCuT { wqhr q qTi qrd A-,tf qtq q-+Tq fi qrrqi qqref fi -Tq

ftfuqr
ExplainGeopolymercement. 4

ffirq {fi+c 6) eqEr{dr

Explain types and suitability ofwater proofing and sound proofing
material inconstruction. 6

q-"rtrf, rq qFnlqqr irqTerT * s6R gq FCuT q sq-fr wga-or
*1 qq.rTdr

-<re<+€-

b)

c)
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