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Second Semester

Electronics and Instrumentation
Third Semester (PTDC)

Civil / Mechanical / Electrical

APPLIEDMECIIAMCS

Time : Three Hours Maximunt Marks : 100

Note : I Attempt total six questions. Question No. 1 (Objective tlpe)
is compulsory. From the remaining questions altempt any five.

gid E: caR 6d fiftCr caq rqi6 1 ({sgfrE qo-R +T)

erffi tr e)s qeii d t a-6 6 d ra ffftqr
ii) In case ofany doubt or dispute, the English version question

should be treated as final.

ffi:ff nort b €k erem B+R fr Fqft it siifr qm b
caq o) eiftq ql{r qd,nr

1. Choose the correct answer.

vr8 rrt< or qqr filigr
2 each

I The resultant of the two forces P and Q acting on a rigid body at

an angle Q is equal to.

Pde.r Qd {d d ft \'m fd frrs q{ Q o}q qs od oc G t q'r

qRlrrfr q-d t
(a)

o)

(c)

(d)

P2 + Q2 + 2PQcos d

P2 + Q2 + 2PQsin d

P2 +e2 -2PQsind

P2+q2-2Pqcosd
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if The velocity ratio of second system of pulleys with 4 pulleys is

(a)4 O)8
(c) 16 (d) ls
4 frr{fut qrs trdq.ffi ftoru.6r ilrgqrf, t
(3{) 4 (s) 8

(s) 16 (s) ts

O If the arm of couple is doubled its moment will be

(a) F{alved 1b) Same

(c) Doubled (d) None ofthe above

vft e-eg,q.ff 5qrol+JrT or RqT qrn d\ $-6T qrTlf d qr$qr

(o) wrr (q) sqn.

(s) +Jil (q) sct-q( { i 6r{ q-S

iv) It two bodies A and B are projected upward such that the velocity

ofA is doubled the velociry of B then the ratio ofheight to which
the body A will rise to the height to which the body B will rise will
be

1,/(a't /z b) 2

(c) 4 @t y4

dr ffi aaen s a) g,qr ff sk gs non ve\fto ftqr orar t fu
aor i.r s il iq or fur t er* ed grcr qrg ff'rfr fu ee{r

B & gm qrg ff.rS fu or srgwo d,n

r ",t 1/\-t /2 (q) z

(q.) 4 G) yo
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v) The centre ofgravity ofhemisphere lies from its base measured

along the vertical radius at a distance of

3r3(a) ; (b) ^EEr
8r 8(c) ; (d) 

^) 5r

erd,id 6T gs-€ ilq d fu v€b silq{ fi slafw B-qr b

(-) ,i

er5Qet nw ,rqT t Eldr t {t c*

3r
(3I) T

8r 8(q) ; (s) -J 3r

2. a) Defrre: 3x3=9

D Force and its characteristics

if Law of triangle offorces

iil Conditions of Equ il ibrium

qfrqr&d oll
, qaoengsffffeffi

D {dfuvorfiw
O src-q-ren A ard

b) Find the magninrde and direction ofthe resuhant ofthe concunent

forces of 8N, 12N, l5N and 20N making angles of30',60',
120" and 155' respectively with a hxed line. 9

8 qt, 12 q., 15q d?{T 20 q- } €nff {d d fu mqer. \'6
Rrq tgt t ro., oo., 120. den 155" b dur tr+n gs t, b
qRqrfr qa oT qftqu d?n ftsTr gn otr
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3. a)

b)

4. a)

5. a)

b)
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Two unlike parallel forces of magnitude 400N and 100N are

acting in such a way that their lines ofaction are 150mm apart.

Determine the magnitude of the resultant force and the point at

which it acts. 9

d ersqn qqFrl<n ed frTiEr qRqlq 400 qcr d?-n 100 qa{
{ 5tr ror< ord zx qt t fr s-{'fr fur t€r.ii b fl-!' fr {t 150 ffff.

t qRpn{ q6;p1 qftqiq f,qr frqr fr-S ff trerft'sn o<}r

Explain lever and its types with example. 9

sdr.ro q ssb nors ssr{iq } rrrer wgr{d r

An electric light fixture weighing 15N hangs from a point C by

two strings AC and BC. The string AC is inclined at 60'to the

horizontal and BC at 45" to the horizontal using Lami's theorem.

Determine the forces in the strings AC and B C . 9

co ftgd ftrffifl futr+r qn ts qer I o) fr'g c w <i vfut
AC (2rT BC b wri ae+-rqr eror tr rS AC *Fdq t oo'or
gom r+i.t aq ES BC *fuq s) +s'6T gora'e-id tr arfr
fr q+q or sqdrr o"A et.r$ AC dzrT BC { rs* qa mo oir
Find the centre of gravity of a channel (C) section
l0ommx50mmx 15mm. 9

166 ffi x 50 ftfr, x 15 frff. sra +{d (C) ore ** or gse
*-< sra otrr

A force of 250N pulls a body of weight 500N pp an inclined.

plane. The force being applied parallel to the plane. If the

inclination of the plane to the horimntal is 1 5' find dre coeflicient

offriction. 9

vm 250 q]q or qel d ft Vo en+o dd q{ 500 q= trt +d
go ftrg d sq{ ff er)s dq-dr tt ird ild +' I+TIFII<R drTrff rr.IT

tr qR oo 6T g6rq Sft-e Q t s' E\ di slnT Xqia; a.r+ +itr
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In a double purcha-se crab rvinch, teedr ofpinions are 20 and 25 and

that of spur wheels are 50 and 60. [rngth ofthe handle is 0.5 meter
and ndius of load &um is 0.25 meter. If the efficiency ofthe machine

is 607o. Find the effort required to lift a load of 720N. 9

\.fi sqd qdq il-q A--s ii fifrffi fui b Eidi ff *ira1 29 6*
25 3tr {cR qRqT;i +di A €uq 50 der 60 *, *q 5 6er{
0.5 +d dan w gq 6i B-qr 0.25 +i{ t, qR qaft{ fr Esm'

607, t d 726 apq or q{ sdri b ftr} snqe{6 3TsK{ Frd oitt

Define velocity, acceleration, angular velocity, angular acceleration

and establish relation between velocity and angular velocity. 9

&r, qqor, 6ffi ilr, oMq e,qq qn qfurrfti mt n?lr tT si
dnnq ilr b ffq e{-q *qrE-o qiir

ln an office, a lift is moving upwards with an acceleration of
1.5 m/sec2. Find the pressure enerted by a body of mass 30kg
ontheflooroflift. 9

qm oTqfdq ii, ctr frrc sqr ff 3ir 1.5 +e{/+mrs2} o+qq r)
qd € tr ftce b ild qr 30 ft.nr. (qqrr qrd ltue qm a,,Trqr

:TqI qqH flH 61) r

A train of mass 200 tonnes moves on a level tr ack having a track
resistance of 85 Newtons per tonne. Find the maximum speed

ofthe engine, when the power developed is 320kW. 9

\ro 200 et qqqrq qld la flS \rcF qqT{ qe{ w, Fltror cQr qft-tq

85 qn/d{ t, c'-{ T6 € tr qR rqs sift :zo ffi sTe d d
iisr .fi sihodq qft s,e otr

Define mecharica.l aCvant:rge, velocity ::i|io, effrciency of machines

and establish relation:rmong them. 9

rirB-o rr"+. irn,u-c rrla & qi61 ui itriltc oi aen fl* +q
f+ra;g: *erftr 7F-

6. a)

b)

7. a)

b)
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8. Write short notes on following. (any tluee) 3x6=18

a) Newton's law of motion

b) Varignon's principle of moment

c) Centroid and centre of gravity

d) I-aw of machine

e) Law ofpolygon offorces

ffitud q{ rifirg ftqM fttucr (oii dcl
3r) qE{ +.ft b fiqq'

E) tffi{ oT uryf or fu<r<

w) b-q6 ra gw 6o
s) qat{ 6r ftqq

g) q6 e1-ggq q1 ftqq

-se.r€is-

st20t9t0012


