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First Semester

Cement Tech./ Civil / CTM / Elect./PRPC/
Plastic Tech./Printin g Tech./Textile Tech./ Production En ro

Second Semester
Auto / Chemical / ETE / Opto Elex. / Blect. Elex. / Mech. /

RAC /Elex. & Instru. /M. & M.S. & PTDC CME
APPLIEDMECHANICS

Time: Three Hours Maximum Marks : 100

Note : i) Attempttotal five questions outof eight.

gE oil-d d q\ qfq qaq Ed fffrqr
ii) In case of any doubt or dispute, the English version question

should be treated as final.

frm1 tfr nors il qtd 3rQrar frs-rq ff Rft C eiffi qrsl b
qaq o) 3iftq qt'Tr qrlml

l. a) The fcrces 20N, 30N, 40N and 50N are acting at one of the
angular point of a regularpentagon towards the other four points
taken in order. Find the magnitude and dfuection of the resultant
force. l0

20;{11, 30;T11, 40 ={n srtr so q= fi qd vo'qq c-q.5q il
\'f, olDrq oti w Grar qR aH fr efs Fq$: ord oq qt tr
qRgnfr {f, or qfrq-M der RaTr aro oitr

b) Two unlike parallel forces are acting at a distance of 450mm
from each other. The forces are equivalent to a single force of
90N. Which acts at a distance of 200mm from the greater of the
two forces. Find the magnitude of the forces.

d ersqrq {flFtreR eer gfi qrt t 450 ft.fr, fr ql1q{ o-d o-{
qt tr *ct eEr To 90 F*rq il v{-d crd il qq-gaq t ail fu e-g

{d t 200 frfr ff {r w ord oqor tr qaifi qRqTUT sro olr

l0
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2. a) A square ABCD has sides equal to 200mm. Forces of 150N
each act along AB and CD and 250N each cut along CB and
AD. Find the resultant moment of the two couples. 10

vo. qrf ABCD ftiqffi 5wni zoo fr.fr fr tr tso =E= il e-a

!-.to TqT AB der cD b e-5fu ord o-r € t 3fl{ 256 -qen fi
q-f, urto 5_qr cB der AD fi ergfu ord enq G tr d-ql q-dgq)

6-r qftepffi Erdgq gro otr
b) Derive expressions for horizontal range, maximum height and

time of flight in case of projectile. t0
qqlq il €{q C *fuq q-qrEr, 3TRro-dq fu derT gEIT b qqq il
fti-i aiq-fi sro otr

3. a) Aturiformwheel of 600mmdiameterweighing 5kNrests against

a rigid rectangular block of 150mm height placed at floor. Find
the least pull, through the centre of the wheel, required just to
tum the wheel over the comer of the block. Also find the reaction

on the block. Take all the surfaces to be smooth. 10

To 600 fr,ff. q* qErr gf, qq,o q6qr frqroT rrx 5 ffi *H
t qef w go ol-{o-ox @ftr ftRrft fu tso fr fr t il fr-s-< RET

.rqr tr qBi b il-< t d-oR drt-i qrdr T6 qrdq fu-q.E srd of fr
qRt dr @ir h sqfl ftlrR1il sw t gqTi b ftri qqfs dr nrQI

8 @fr w qftfrqr ..fr sn o-tTr r+,fr s-d-d o\ fu6-a1 qlq,

b) State law of machine. Drive expression for loss of effort due to
friction at effort side and load side in case of simple lifting
machine. 10
qeft{ 6-r fi-qq qor}r o16 gqefiq-o qaftr }. *ie=q d enqm fr
3r)-{ s{uT Afr oen q-{ fr Grk s{uT drfr il aiqo ffir

4. a) A spherical ball of weight 50N is suspended vertically by a
string 500mm long. Find the magnitude and direction of the
least force which can hold the ball 100mm above the lowest
point. Also find tension in the string at that position there is no
slack in the string. 10

50 q-{ qR qrd v-6 rfd iiE o\ 96 500 fr fr drfr RR-fi t
ddrnl-qr rrqr tr sr{;{roq eEi ot q-RuTH s RQII f,rd o-t q},Tq

o\ g+or fr= fi 100 frfr. s.c{ rrTer r+&r nrq fr w Rft d
qwft { u.qg e=ilq an otr {Rft C ofg *a qS tt
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b) A solid body formed by joining the base of a right circular cone

of height H to the equal base of a right circular cylinder of height h.

Calculate the distance of the centre of gravity of the solid from its

plane face when H = 120mm andh= 30mm. 10

s{ ds frw q} fu tt $qr{ qrd go rfie} rg il entm Td o)
lTqr-{ GTTE[I-{ gf, qTd ft 6-qH il-d d-dq fi entlr{ Ta t dso(
Frrqr rrtrr tr oItr fr nqa-s rrc6 t +fl il gs-ce s-q ff qt a*
ERT q-qfu H = I2O ffi. ow h = 30 frfr. tlr

5. a) A man is walking over a dome of 10m radius. How far he can
descend from the top of the dome without slipping? Take
coefficient of friction bctween the surface of the dome and shoes

of the man as 0.6. 10

go 3TKfr 10 fidq B--qr ila gE-q b sq{ ??T EEr t W efl{ t
ft-rT ffi fr-dcT fii sor qr-{-dr tr silqfr } qn ow gqq fr
{rf,6 h +q q{ur Wno or qrc 0.6 qfir

b) State and prove Lami's theorem. 10

drfr fr q'iq q-dTt derT {S ftr< otr

6. a) In a lifting machine an effort of 40N is raised a load of lkN. If
efficiency of the machine is 0.5, what is the velocity ratio? If on
this machine an effort of 74N raised a load of 2kN. What is now
the efficiency? What will be the effort required to raise a load of
5kN. 10

Vf, 1]-{d tsceflqcD qeft{ ii 40 qrq il snqm qr-{r 1 fu-d\ ;Xrq oT

sr{ sdt-qr qrdr tt qR qqfl-{ ff qemr 0.5 d d ilEqTd EqT

tnrz qR gn urfti q{ 74 =Xe< fi 3Tr.rxr 6Rr 2 ftn-d qsc o-r

qN sdm rrcT d d erq {€' qaft{ fr qerdr rqr dfr? 5 ffi
qcq il qR 6) B-dri b ftild fu-drT 3{rrrrcr 3il-saqo dfl?

b) A body is released from a great height falls freely towards earth.
Another body is released from the same height exactly one second

later. Find the separation between both the bodies after two
seconds ofthe release ofthe second body. 10

y6 fro-s qgd fu ri g+-o sq t en_fr fr 3ik d.sl rqTr go

q*m ft-s B$ fu t Vo e=ou-s eK Et'.sT rqn (flt fru-s b
E\.9 qfi 6 q fi-ou-s qrq +r) frp-dt fr ftq or s-Rr-dr sn oiir
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7 . a) A body of mass 200kg is initially stationary on a 15o inclined
plane. What distance along the inclined rnust the body slide before

itreaches a speed of l0nr/sec. Thke coeflicient of frictionbetween
the body and the plane as 0.1. l0
go fto-s fr-{r-mT FqqH 200 fr-il, t qr t 5'gor-q qrd enro a-a
qr 3TRnr ii fu( 3rcr*er d tr zrc {|r sm o-f q\ ftug Ersr 3il-{d

dd il r5Rer 10 +c(/Q-o.rs il tq qrrr o-{i b Xd ou fr .,n}rftr

fru-s oer dd il et'q s{uT Urno o.t ntr
b) An engine of mass 50 tonnes pulls a train of mass of 250 tonnes

r,rp a gradient of I in 125 with a uniform speed of 36 kmph. Find
the power transmitted by the engine 96 the tractive resistance is

60 Newton/tonnes.
Also find the power transmitted by the engine if the acceleration

of the engine is 0.2mlsec2. up the gradient. l0
vo 50 d{ rq[Il;r qrd lqq 6M gd 25Od {qqH qrd *q o}
125 d 1 qrd ddFr q{ 36 ffi !-fr Ei-cT ff \'o nqn qft t s'w
fr 3ir dqr qr rtr tr qw il{ go fiqR-d eTft srd of q-qfu

cer qfttq 69 -Trq/d{ dr
{rQr d €qkd eTfrd f,rd o-t s-qfu {s-{ fl G-{ut Gdr{ q{ e;q{

fr 3rt{ o.z fi-es/+ou-s2 dr
8. Attemptanyfour 5 each

a) Define couple and write its characteristics.

b) Dehne friction, limiting friction and coefficient of friction.
c) Define mechanical advantage, velocity ratio and efficiency of

machine.

d) State Newton's law of motion.
e) State law's of frictron.

ot{ qrs Ed.nii
3T) e-dgq d qfurTfr.d of G qs-ff freMi fuir
q) q{q, {nqFd q{q qs ffi W* oi qfurTG-d otr
1r) qaft{ il qifi-o an+, ilngwo 3{tr qemr o\ qfurTB-d otl
q) =E= il ,Tfr il Bqq e-fl-qir

g) q{q b ftqq {dr{dr
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