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SECOND SEMESTER
ELECTRONICS AND INSTRUMENTATION
THIRD SEMESTER (PTDC)

CIVIL / MECHANICAL /ELECTRICAL
APPLIED MECHANICS

Time : Three Hours Maximum Marks : 100

Note : (i) Attempt total six questions. Question No. 1
(Objective type) is compulsory. From the
remaining questions attempt any five.

Fd B: 9 g PRI 97 pHieh 1 (&S
ThR &) AFaRf 21 A9 met § F L uta
&t T

(i1) In case of any doubt or dispute, the English
version question should be treated as final.

et oft yPR & Feg e Rae & R o
ot aer & weT @ ifqw g SR

1. Choose the correct answer : 2each

Tal IR BT T HIRT
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(2)

i) A couple consists of
(a) Two like parallel forces of same magnitude

(b) Two like parallel forces of different
magnitude

(¢) Twounlike parallel forces of same magnitude

(d) Two unlike parallel forces of different
magnitude.

TP qag™ I @

(31) Q G GO et T &) e & RS AR At
TIFTRR §a1 G|

(9) < sFmE R qer T & Ream § Rl
aTet FHATR el gRII

(4) < T= gfeTor e Roda Rer § arf o aret
TR qlt gRI|

(3) 3 s afmmor dor Rodia Rer § orf &=
el FHETRR el g

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

(a) Joule (b) N-m

(c) kN-m (d) All of the above.

() gt (T) =g

(W) fretgg—. (7) SR w+ft
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iii) The relation between linear velocity and angular
velocity is :

(a) v=r/o

(b) v=or

(c) v=o/r

(d) v=o-r

W 3R ol 9 § e TRy g gl
(FHv=r/o

(@) v=or

@ v=o/r

(8) v=ow-r

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

(a) 4 =tang (b) u=sing
(©) u=cot (d) u=secs
=1 Tt & @ HF-ar FHiewe Tg &7
() 4 =tang (@) u=sing
(/) u=cot (@) u=secs

F/2015/0012 PT.O.



(4)

v) The forces which meet at one point are known as:
(a) Concurrent forces
(b) Co-planar forces
(c) Non concurrent forces
(d) Non-coplanar forces

I 7 AN 0B & g W e €, wEemd § -
(o) |t g

(T) THaeT I
(/) arawift g

(3) sraaela so1

2. a) State the principles of equilibrium. 6

wrgTae (ged) & Rigra feiRad |

b) State the following laws : 6
i) Law of triangle of forces
ii) Law of transmissibility of forces

freferRed fam foRad
i) o & Bys o1 fFrem
i) ¥ & e o1 P
c) Write characteristics of a couple. 6

U FoRH & U7 (ifieemn) faRked |
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®)

State Newton's laws of motion. 6
I & T & e e

A body is projected at such an angle that its
horizontal range is three times the greatest
height. Find the angle of projection? 6
U K] BT 10 D01 A g8 o o & 6 A
W, 3iferped Sarg &t ofiF T gl B1 wdger o
1 DI 2

State the laws of friction. 6
T & g faRed|

Establish relation between angular velocity and
linear velocity. 6
Pl 97 3k Yl 31 F e wenfia HivR
State and prove Lami's theorem. 6
Al &b T Y FHETEY iR 39 v @ Rig Hifv
Define Energy. Explain kinetic and potential

energy and give expressions for them. 2+4=6

St & aRia SR e St ik RIfes
STl Y FHRY SR I oy g e

F/2015/0012 PT.O.



(6)

5. a) Determine analytically the magnitude and
direction of the resultant of the co-planar forces
of 08N, 12N, 15N and 20N acting at a point
making angles of 30°,70°,120° and 155°
respectively with the horizontal. 9

afg 08N, 12N, 15N 3R 20N & Fweretia e fopeit
g w, &t | PHa: 30°,70°,120° 3R 155° &1
B0 T g PR R XE 2 A1 37 9l B qRomH &
&1 AF T e F SR

b) 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 string BC at 45° to the vertical. Determine
the forces in the strings AC and BC. 9
T forelt @1 99 et 9R 15N 3, 1@ fig C
q Weaal AC 3R BC &t wgel | oo W& ¢
AC =Y 8fdst Qe | 60° 1 oivr g7t 8 e BC
Tt Iealer | 45° o1 Por g4 A g1 QA el
AC 3R BC H 5 &Y TurT i |

6. a) An I section has the following dimensions in
mm units :
Top flange = 100x20 mm
Web = 180x20 mm
Bottom flange = 200x40 mm
Find out the position of the centre of gravity of
the section. 9
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T 3TE HIe 1 Al ¥ 99 AR § -
T et = 100x20 e,
a9 = 180x20 A,
qied Foiat = 200x40 i,
SR 3ATE BT B THed Ieg;, S Do |
b) Abody of weight40 N iskept 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 the plane which
will move the body upwards? 9

TF 40 =T B YR TP GRX AT Tel, Frann
8RS/ gopra 30° B, W T g3 21 IR wor oien
HT A 0.25 § T W Ay g 1 AN T
B, St Tt S FAMRR PRI IR D R B SR
i T%)

7. a) Inalifting machine, what load will be lifted by
an effort of 12N, if the velocity ratio is 18 and
the efficiency of the machine at this load is 60%?

If the machine has constant frictional resistance.
Determine the law of machine? 9

U IJUad 7= § 12N & - @ b 4R
ORI ST Fehell ¢ Al Aef 1 o 18 & @ik g9
AR TR &t 60% &1

e Aefim & udor oftRly fRR ¢ @ q9h= &1 g

3 HIfR
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(8)

b) A carweights 4.5 tonnes. The tractive resistance
on level track is Skgf/tonne. Find the horse
power required to propel the car at uniform
speed of 45 kilometres per hour on the level
track. 9

T PR P 9R 4.5 7 81 I F9aa et R aefor
wferier Skgf uftr 71 & @ &R @ 45 ol ufer we
H GO T W TGS e R g & o fve
e AfFT & e grft ?

8. Write short note on any three of the following: 18
= A 9 g o9 R Gfm Rah fRed
a) 'Impulse' and 'impulsive force'

37T R ‘3T BT T
b) Varignon's principle of moment
AR 3 amept 1 P
¢) Law of machine
aef= &1 frm
d) Friction in machine
aefT § oo
e) Lever and its application

AR 3R AR F ST
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