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SECONDSEIVIESTER
E'I,F'CIRONICS AT{D INSTRI,]MEIVTAIION

THIRD SEMESIER (PTDC)
CNII, / MECTIANIC AL / EI,ECTRICAL

APPLIEDMECHANICS

Time: Three Hours Maximum Marks : 100

Note : (i) Attempt total srx questions. Question No. I
(Objective type) is compulsory. From the
remaining questions attempt any five.

!tr'd E: q$r Fr +ttqqr qeq aiqi4 1 (qqftE
r6R 6r) srFrEd tt elq qat'l ii t Hi qiq +1

Ed dfqql

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

ffi fr r+,R h tte qPrdr fu{E +1 ft+lfr q

otilfi qrql h qei +1 eifrq qnr qrhrt

l. Choose the correct answer.

ufr urr zrr q4q +ltqqt

2 each

sl20tT00t2 P.TO.



(21

i) The resultant of two forces P and Q acting at an

angle 0 is equal to

fr ca P qq Q fr +1q {r ild 6-r tt t at qRurtr

Grd cRItR *tt tt
61 @
@@o
@)@
61 {*gz-2pgra

ii) The angle which aninclined'surfacemakes with
the horizontal when a body placed on it on the
pointof moving down, is called
(a) Angleofinclination (b) Angleof repose

(c) Angld of friction (d) None of these

+1q fr srFkr ilfl df,fi t cnrdr t, wqfu ur rR ftr
gqr ftou flA ffi d +rm.R d, +,6iTrdr t
(sr) gnE +1q (q) f{qrffr dur
(q) qdq a1q (s) rqq t +U r6t

iii) A bullet weighing 200 gm is fued horizontally
with a velocity of 25mlsec from a gun weighs
100 kg. The velocity of recoil of the gun, will be
(a) 0.01 lvl/sec (b) 0.05 lWsec
(c) 1 lWsec

sl20t7l00t2

(d) 1.5 lWsec



(3)

V6 rtrft frr+l ?rfi 2oo ffi t, T6 q+, fur*l
irrn 100 ffi urq t anr dtrq Rrn t Errft iTrft

tl {q5 h fiA 6ci fr1 .rfr frrtt
(q) o.ot frart+w (q) e.s5 frd{rt{'s
(q) 1ftqtfrq;us (q) 1.5 frcq/tfr's

iv) Work may be defined as

(a) Force x Distance
(b) Force x Acceleration
(c) Force x Velocity
(d) None of these

ild +i fiqrkd frqr qr {GhiTr t am

(ur) {d x qt
(q) ird x ERUI

(q) qa x tq
(e) r<q t +ti rfr

v) If the arm of couple is doubled its moment will
(a) Behalved (b) Remain the same

(c) Be doubled (d) None of these

ufr +qu fr Uwt dt dqri fr grn +-{ fur qrt

fr oTWf

(q) sTrsr A qrtrn (q) wH l?rr
(q) SqqI A qrt{rl (q) F{q fr fii =re
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2. a) Define:
i) Resultant force
ii) Law of parallelogram of force
iii) Law of transmissibility of force
qRqrRa +1,

i) qffi{d
ii) tra TFIFII<R regq +,r fr{q
iii){f, d{tq +l fudrd

b) Two forces of 80 p and 70 p act simultaneously
at a point. Find the resultant force if the angle
between them is 15'. 9

fr qa 80 qH aPrr 70 qfr t g6 HE 1.6 f+g,
q{ nd 6{ G tt qR Afi ffiit h fr ffi z6}ur ls'
d fr qfrwfr crd zhr qRqpr q Rqn ara +tt

3. a) Find the resultant force of the following like
parallel forces Pt = 20 N, P2 = 50 N, Pl = 60 N
and Pa = 70N. Take distance between P1 and P2

as 40 mm, between P2 and P3 is 30 mm and
betweenP3 andP4 as 20mm. 9

Frgtdfuil rHFr TrrrFTrfl qd an qRqrfi Erd f,kr
mt Pr = 20 {tJI, Pz = 50 {fr, P3 = 60 q1q

itell Pa = 70 qsq Pr \l{ P2 h frq +1 $ 40 frifi,
irerr P2G P3t frq +i (ft 3OFrfi. derr P3g p+

t fr{ +i (ft zo Frft qri t

3x3
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b) A beamAB of length 5m supported atA and B
carries two point loads W1 and W2 of 3 kN and
5 kN which are 1 m apart. If the reaction at B is
2lclt{ more than that atA, find t}re distance between
thesupportAandtheload3kN. 9

\rd trat AB fr fr aaqr B GE q{ GilerR tdt gt
t gq n 3 fr-d g6r ?r +ffi qtr h fr t+E qrt

wr dQrr w2m fr fi qft I ft. t, rFr r? tr qfr

B q{ sftfrqt Aq{ qtdEqr ft z ffi qer ufY+

tt rqqfri (qrqR) eaw 3ffiq:itqahfr
6i (t f,n utt

4. a) Three forces acting on a particle are in
equilibrium the angle between the first and
second is 90o and that between the second and
third is 120". Find the ratio of the forces. 9

fiq qrd \';n ?not q{ o,rd 6T lt t *t z16 Hrq{tqr
t tt q6e q (fft {d t fr +1q eoo aqr qR a
ffi h fr +1q 120't, ftit h fra wgqq 56
+tt

b) An I section has the following dimensions in mm
Bottom flange = 300 x 100

Top flange = 150 x 50
web=250x50
Determine centroid of the section. 9
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1'6 I sr-c t qrq Fffi q ftsr{fiR tr

fri ar €fq = 3oo x 1oo

srR uEI dtq = 150 x 50

t{=25ox5o
an &a +r hq+ f,rd 6t

5. a) Findthehorizontalforcerequiredtodragabody
of weight 100N along a horizontal plane. If the
plane, when gradually raised upto 15" the body
will begin to slide. 9

\rd 1sg qdi qR 4re frw +i dfrq ilf, T{

ffi h fri rnqqr{ fttce Erd sm +tr qR ra +1

ffr-sfR 15" irh' scrqr qrt tr frrs rris;fl rn-+rr

6{ tdr t-
b) StateNewton'sLawofmotion. 9

{c{ h rrR h fqqq ffi1

6. a) Ina weightliftingmachine aneffortof40N can
lift a load of 100N and an effort of 55N can lift
a load of 1500N. Find the law of the machine.
Also find maximum mechanical advantage and
maximum efficiency of the machine. Take
velocity ratio of the machine is 48. 9
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q.[' rIR sd{FFF qfiq arfl 40 qH zhl sTr{RI

1000 qd;I zH $m s6t Tkniil t ardr 55 qF snzrnl

1500 qH z[r $m u6I {F[tTr t, qttq oT frqq ETrd

+tt mq fr qfYcfrq qik{ drtT iren qft+ilq qerf,r

fi m att qqft{ ar hngvrd +s qrit
b) A stone is thrown vertically upward with a

velocity of 29.4 m/sec from the top of a tower
34.3 m high. Find ttre total time taken by the
stone to reach the foot of the tower. 9

\t6 s*r{ fi 34.3 figt siEr{ enfr frrR h eftd t
E?tdrw sqt fr etn zq.+ {Idt/frffi h hr t hr qf,r

tt qdn h frR h qre a6 qEE+ t arn rT{q ild 6in

7 . a) A bullet of l0 gm mass is fired horizontally with
a velocity of 1000 m/sec from a gun of
mass 50 kg.
Find:
i) velocity with which the gun recoil and
ii) force necessary to bring the gun to rest in

250 mm. I
qd 10 rFr raFrFT 4rdi ft& d arfi Ren ii
looo frc{ frffi frt qfr fr so fr.n. 4rfi cqr t
EFII ITqI t N +T

i) T6 rrft ffi.q{d frA 6hil
ii) qqfi d zso Fr.ft. q irqt qzrer il dri h

ftt qratqmGrd
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(8)

b) i) Define work and represent it graphically

6r{ +1 qRrilk 4t gtr gt ils fi rsrrar t
EEIft

ii) Define energy and its types

oqf Bilr ssh r6rfr d qfrqrfrm att
9

8. Write short note on following : 3x6=18

fts q{ {fe{q ftqot ftrd:

a) Lami's theorem with its mathematical equation

dft h uiq sqh qfufu q* h uu
b) Centroidandcentreofgravity

hqd rq UGq t<
c) Moment and Couple

tilqtf gi rugq

-e@rr@+
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