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SECOND SEMESTER

ELECTRONICS AND INSTRUMENTATION
THIRD SEMESTER (PTDC)

CIVL / MECHANICAL / ELECTRICAL
APPLIED MECHANICS

Tlme : Three Hours Maximum Marks : 100

Note : (i) Attempt total six questions. Question No. 1

(Objective type) is cornpulsory. From the
remaining questions attempt any five.

ga E: qeq 6a aftrqr qaq mqitF I (qFgftB

rmri oT) oIFIqd tr qlq qefr d t m.6 dq o\
6 fitwt

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

ffi rfi ro'n il'qtt c{ern fu{E fi Rrft {
eiffi qrqr b qrq o1 3iftq q-+r q-fing

1. Choose the correct answer :

q'il sfl( sI qq{ ffiig :

2each
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i) A couple consists of
(a) Two like parallel forces of same magnitude
(b) Two like parallel forces of different

magnitude

(c) Two unlike parallel forces of same magnitude

(d) Two unlike parallel forces of different
magnitude.

\q Tdgq rrar t :

(q)d sffi qRqrq der s6'0 ReTr if od o{i ql-d

sq]"Irmr qdi gRrr

(q) d gNFTFT qftqrq dEr vfi E RqTr d ord ori
qre sqrrrtrr qat gnrr

(q) d sqn qftqrq HerT frrRtd RqrT d ord ovi qrA

qtI]=TI<R qdi ERIr

(q) d oNFTFT qRqTur derT frcrtf, Rm if ord 6ri
qd srTmrf,r d E*,

ii) The appropriate unit of work in S.I system is :

(a) Joule (b) N-m
(c) kN-m (d) All of the above.

\H on{ ftreq{ ca fi {or{ ilft t
(q)w (e) q=-fr
(u) frmYq=-q (u) urtae mfr
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iii) The relation between linear velocity and angular
velocity is :

(a) r=rlat
(b) v = atr

(c) v=alr
(d) , =a)-r

fufu +.r ofu offiq tT d fu TIEFeI ilm tt

(q) ,=rla
(a) , =,,
(q) ,=atlr

(s) , =(o-r

iv) Which one of the equation is correct from the
following equations?

(a) t,=tan[ (b) P =sind

(c) p = cotf @) t, - sect

fu qfut if t olq-sr sfi-6-rur e-& tz

(q) i, =tani (q) r, =sin/

(q) p =cotd (q) / -sec4
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v) The forces which meet at one point are known as:

(a) Concurrent forces

(b) Co-planar forces

(c) Non concurent forces

(d) Non-coplanar forces

t ca d s6 S fug w frrdd t, o.rdrd d -
(u)wffi e-a

(a) wrfr+ ra
(t) erwi.ft ea

(e) ersrrft+ +a

2. a) State the principles of equilibrium. 6

qIErFNer (rgaq) b fu<T< ftMr
b) State the following laws : 6

i) Law of triangle of forces

ii) Law of transmissibility of forces

Frqftrfuo ftqq ftrffi :

i) Tdi e fuu or ft++

ii) Tdi b fuFenrtr a1 ftqq

c) Write characteristics of a couple. 6

Vo rtrgq b gw (ukaeu) ftrffir
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3. a)

b)

4. a)

(s)

State Newton's laws of motion. .6

=q= fi.rfr b ft{rq ftTfutr

A body is projected at such an angle that its
horizontal range is three times the greatest
height. Find the angle of projection? 6

v6 TE of N ofu fr qdftd fuqr qror t fo dftq
qtrff, eTfuocq dqr{ fr f{ f+ re* tr qsqur olur

wn fffrrda

c) State the laws of friction.

q{ur b ftqq fuRrdt

b)

c)

Establish r'elation between angular velocity and
linear velocity. 6

offi i.r tr tmq ilT C sq--q T{itTfi( fffra-dr

State and prove Lami's theorem. 6

drft b s+q o\ Hqsr{d sflr {rT s'tq o\ fu< ftffir
Define Energy. Explain kinetic and potential
energy and give expressions for them. 2+4:6

u.-qf o\ qftqTfrd fffrrdr qfuq Bqf ofl{ fuftq
-sqf o) HTflT{i oTt{ s-{b ftrd q* ftMr
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5. a) Determine analytically the magnitude and
direction of the resultant of the co-planar forces
of 08N, 12N, l5N and 20N acting at a point
making angles of 30o,70",120" and 155o
respectively with the horizontal. 9
qR 08N, l2N, l5N *q ZON t qra-ftq {d ftrft
ft5 w, dftq fr 6qQT: 3oo,7oo,l2oo frr 155'or
otq {nA g} or{ oq G t d rq {dtb qRurfr {d
or rnq dQr RqTr an frfrrir

b) An electric light fixture weighing 15N hangs
from a point C, by two strings AC and BC. The
string AC is inclined at 60o to the horizontal
and string BC at 45o to the vertical. Determine
the forces in the strings AC and BC. 9

\o. frcrdft o.r El6r fr'ssT qn l5N t, vo ft-S C fr
d ffirql AC ortr BC fr sarffir fr treo ru tr
AC ffi Sfte RqrT t 60" or olq r{rfr t oer BC

ffi geafqr fr 45'or olq c+rft tr dq\ Grdi
AC srtr BC it ca fi.rorqr fifrrtr

6. a) An I section has the following dimensions in
mrn units :

Top flange: 100x20 mm
Web = 180x20 mm
Bottom flange:200x40 mm
Find out the position of the centre of gravity of
the section.

Ft20t5t00t2

9

Contd.....



t7l

\4' 3n{.DI-e oI Fffi i Hq furgfiR t -
eiq rdq: 1ggx2g ffi.
tq : l8ox2o ftfr,
effr qdq: lQQx{Q ffi.
wt-rf, e+r{ ore ?FT gs-iq h< sra ftftrdr

b) A body of weight 40 N is kept on a rough inclined
plane, whose inclination to the horizontal is
30'. If coefficient of friction is 0.25. Find the
maximum force acting parallel to ttre plane which
will move the body upwards? 9

Vfi 40 q= 6T qR \tr grgt on=ra da, fuso-l
dftq +'AFrq 30't, qr RET gstT tt qR qfrr 

UUrm

or qFr 0.25 t d ss crfuodq qfr or qrq Hrd

fiffi, d re il wqmrtr{ ord ori gt w d sqr
dra sbr

7. a) In a lifting machine, what load will be lifted by
an effort of 12N, if the velocity ratio is 18 and
the effrciencyofthemachine atthis load is 60%?
Ifthe machine has constant frictional resistance.
Determine the law of machine? 9

\16' Gerqfi qqft{ ii t2N + rqrs lt fuaqr rm

v6t-qr q1srilr t qR qet{ oT }qrgqd tt t tr rs
qI qt qel-dr 60% tr
qR qeft{ if qftT sfrq}q RR t dt qeft{ or ftqq
ara fifrrlr
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b) Acar weights 4.5 tonnes. The tractive resistance

on level track is 5kgf/tonne. Find the horse

power required to propel the car at uniform
speed of 45 kilometres per hour on the level
track. 9

To oR oI qR 4.5 a tt qR qrrtcT qdfr w q{ur

qftilq 5kgf rfr F t fr on o'r 45 ffi qfr Eicl

ft sq5q qfr t {+tcET qEfr q{ qaTi b ftrd Aot
sTeq aIft fr qtqo drft?

8. Write short note on any three of the following: 18

ftq ii t m-6 ftc qr *419s ftffi ftrRri :

a)'Impulse' and'impulsive force'

orTt r tr 'eTrlq tDI il'dT'

b) Varignon's principle of moment

afinqn fi oTlqpf or ftqq

c) Law of machine

qsff{ or frzrq

d) Friction in machine

qeflq C q{ur

e) Lever and its application

ft+t G{tt frfi il sqqh
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