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SECONDSEMESTER
ELECTROMCS AND INSTRTIMENIMION

TIIIRD SEMESTER (PTDC)
CTVIL / MECIIAMCAL / ELECTRICAL

APPLIEDMECHAMCS

Time : Three Hours Maximum Marks : 100

Note : (i) Attempt rotal six questions. euestion No. I
(Objective type) is compulsory. From rhe
remaining questions attempt any five.
g-d E: qaq 6d frfrql qaq rrqio. 1 (TrgfrE
eo-R oT) 3IM tr e)q e.aii { t A;=6 qfrq o)
ta6ftqr

(ii) In case of any doubt or dispute, the English
version question should be treated as final.
fu{fr $ e-mr{ b qitt ererfl frqrq fi R{fr {
Gififr qrql fr qaq o) Gifrq qrfl qrhnr

1. Choose the correct answer : 2 each
q-S sf,ro-r qq{ fifrg :

i) If the algebraic surn of all the forces acting on a
body is zero than the body may be in equilibrium
provided the forces are
(a) Concurrent
(c) Likeparallel
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(b) Paraltrel
(d) Unlikeparallel

P.TO.



(2)'

qR ffi fru-s w d.ri qr& s'ft Tdi or ffirfrq
#r qgu t d ftts qrqq-€alT d d rr6dr t mqP6

qad

(er) ffi (e) u+mm<

(r+) wrn wrt=Il<I-{ (q) 3NTqE qqIircl '

ii) The centre of gravity of an equilateral triangle

with each side equal to a,from any side will be

at a distance of

\o. srqrg ft1o frl-flfr '5weii fr dqr{ ot, m.r

Usro+-qstl-ftffimgqrtq[*fr

(a) "{% {at al-z/

(c)ffi (d) TO

iii) The forces which meet at an point and have their

lines of action in differentplanes are callqd

(a) Intersecting forces

(b) Coplanar non concurrent forces

(c) Non coplanar concurrent forces

(d) Non coplanar non concuffent forces
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(3)

sd "il so fuS qr fud t ow ffi ffiqI Mi
qErrr-GrErrr ra d A o-eard t
(er) ffidfr+a
(e) rua-du ert nft e-d

(w) erwrodu v}fifr qd
(q) ca-flTildq crtn-ft qd

lv) Joule is the unit of
(a) Force (b) Work
(c) Power (d) Energy

Td frq fr {6r{ t
(ei) q-o (e) od
(u) ertu (q) sqf

v) The tension in a cable supporting lift
(a) Is more when the lift is moving downward
(b) Is less when ttre lift is moving downward
(c) Remains constant whether its moving

downwardorupward
(d) Is less when the lift is moving upward
frqe o) srqi qrd dR b $* { an-q drdT t
(u) wrfl, qq ftTd {t fr 3iy qfr t
(e) mq, w ftqe ++ fr oir qfr t
(s) qf, $qFr, ilt fdrd sw qrS qr {t fi GiT
(q) oq, qe ftqe sw ft Gi{ qrfi t
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2. a) Define:

i) RigidbodY

ii) Force and its characteristics

'iii) Law of triangle of forces

qftrffi6 a\g

i) gefrw

ii) {f, qTv$ftfte}qf,rti

iii) qd EUq ffiT ftqq

b) Fourforces of 25N,20N. 15N and 10N are acting

simultaneously along straight line OA, OB, OC

and OD such that IAOB = 45o, ZBOC = 100o

and ^/.COD - 125"' Find the magnitude and

direction of resultant force. 9

25,20,15 3{k l6gnbanEEiFRT: fl{dkl oA,

oB, oc fr oP h .rgReT {fl xrl{ ord u <t t a
ZAoB=45o,noC= 100o fr zCoP= 125" tl
qffi {d ol qRqpT q RaTI sra otir

3. a) State and prove the Varignon's principle

moment.

tR.r+{ or 3ilWf aI ftGr< ftrdr oqr qtt ft-< oqit

3x3

of
9
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(5)

b) A square ABCD has sides equal to 200mm'. 
Forces of 150N each act along AB and CD and

250N act along CB andAD' Find the moment of

the couple, which will keep the system in

equilibri,um 9

\rn 4f ABcD ffi 5qrcii fr Eq-€ 2oo fifr t
l5ognhqe ABderT cDb3qQetG 25oqr
hq-a cB den AD h ea-5RaT mrd oq € tt qags ot

elryf Hrf, oEi 6 p-oru +\ qnq+*cn d qs qbt

4. a)

the tension in each rope' 9

dG{Kft wzffiq5&qno}d{ffir}
lTta, d fi qr< {i dtfi g{ t, aoros d qT qt tr qo

q{S sLqfsx t 45" our qst 30" o-l dq q-{rfr

t {wffit{ oqrq sro orJr

b) Find the centre of gravity of an T section with

flange 60mm x 10mrn and web 50mm x 10mnn'

T,# T o-rc q}a q fta6 fl-d flt frflf,I qd-q

60ftfr. x 10ftft. @l de{I iqs0frfr' x 16ffi'
or tr
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5. a) A body of weight 50N is hauled along a rough
horizontal plane by a pull of 18N acting at an
angle of 14' wilt the horizontal. Find the
coefficient of friction. g

go frus fusol j{R 50 qe{ t d qo' Eer $fuq
'f,d qr 18 q= & fu-qrq crcr Er<l, u} fu *nd-q q}

14' qq ord mq tEr t, dqr qET tr q{q 
Uonf, o.r

qn an otrr

b) [hat do you understand by the term reversibility
of the machine. Derive the relationship for
condition of reversibility.of machine. g

qRrqffi qafl-{ fi Gils r{r qq-flt tz qeft{ } qfuitr
di a erd b ftr$ sq=q Eer+ mtr

6. a) In a certain weight lifting machine, an effort of
15N can lift a load of300N and an effort of20N
can lift a load of 500N. Find the law of machine.
Also find the effort required to lift a load of
800N. 9

TO qR Bierqfr qafl-{ t 15 {rn h enqr*+ qrqr

300;6= qR sdEn' qT ErFdr t oQn 20 =x= b
qEns HRr 500 q]q 4r qR sdMr qr q-6dr t,
qaft{ or ftqq sro oti qrQr S 800q= b rTn a)
sd-i b ftr$ enqeqo'3Trqmr sro oiil
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b) Abody starts with avelocity of 3mlsec andmoves
in a straight line with constant acceleration. If
its velocity at the end of 5 seconds is 5.5m/sec.
Find 9

i) The uniform acceleration and
ii) Distance fravelled in 10 sec.

Tf, frrs "it 3 +c(/+ous 61.rfr q\ a.f,{r qxrr{ wdl
t oen yo s+qr,l oq fr 64 tgr ii qaor il qR fros

or Aq 5 ++u-s qK 5.5 +iE/e-sus dr dr sio qitt

i) vtr T+IFI ET{ui

ii) l0il@u-s { 
"rffi 

T{ (fr
7 . a) A constant force acting on a body of mass 20kg

changes its speed from 2.5 m/sec to 10 m/sec in
15 seconds. What is the magnitude of torce. 9

V+'HqFr qd d fr zo fu il. qr& frus w tnd o{i
gi sq-fr qfr oi z.s fieq/t-ou-s t ts to.trs q

I0 freq/+firs oq +dT tr qd q qftiry sro oitr
b) A railway engine of mass 20 toirnes is moving

on a level track with a constant speed of 45km.pl.
Find the power of engine if the frictional
resistance is 80N/tonnes. Take effi.ciency of the
engine 80Vo. 9

gfi k Eqq fr{r6r qqqr-{ zoa t q+. +{d sQI s{
q6 sqH qraT 45 fu,fr, qfr Eier q\ Td rO tr gqq

fr qrfu srd s-t qR q{q qftRtr toq=/eq dr
gq-{ ft (erdT 8ozo qrit
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B Write short notes on any three of the following: 6x3

ft-q { rt m=6 d-q w riRlu M ft@ :

a) Conditions of equilibrium

trql-{*Qfi fr qld

b) Varignon's principle of moment

tR-rflq + GflRUf or ftq1,6

c) Law of static friction

*etfuo q{uT b ftqq
d) Centroidandcenterofgravity

-.5-<-6 
V+ gr-cu $-q

-€4>€xe-
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