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Second Semester
Electronics and Instrumentation
Third Semester (PTDC)
Civil / Mechanical / Electrical
APPLIED MECHANICS

Time : Three Hours Maximum Marks : 100

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

P T US gl DI U PHAF 1 (IS TPR BI)
arfarf &1 A9 weat 3 fbedl i @Y g1 diforg

i) Incase of any doubt or dispute, the English version question
should be treated as final.

fopedt off PR & Tg 31T fare B fufar § sl v &

ueT P IifcH qr= SR
1. Choose the correct answer : 2 each
TE SR BT I Hifuy
) Iftheresultant of two forces P and Q acting at an angle (o) with
P, then
A Q1 el P 3R Q 1 GROI! 9, 9T PRy o0 IV S99 g% &
(ang= Psin@ by tang= Pcosf
@ P+68cos@d ®)  P+6cos
(ang= Gsind & tana= Hcosd
© P+8cosf (d) ~ P+6cosf

i)  Ifthe algebric sum of all the forces acting on a body is zero. Then
the body may be in equilibrium provided the forces are
(a) Concurrent (b) Parallel
(c) Likeparallel (d) Unlike parallel
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afe el fivg R o gt adt el ot iomfTieEr an g @
a9 fyve arewern § g THdT & 9 9 @
(1) ST (F) FHFTR
() {HE FHHR (2) 3HE FHHFR

i) The centre of gravity of an equilateral triangle with each side (a)
from any of the three sides will be at distance of

T ST (2) AT AT BT 1 Toca b Il il |
W

3 V2
@ w3 ()
a_ a
© 35 @ 375

v)  The maximum mechanical advantage of a simple lifting machine is
TR Iqd HfF @7 ifdemas aifye v 2l @

@ 1+m b)) 1-m
© 7, (d) m
v)  The potential energy of a mass () kg raised through a height /

meters is
(a) mR Newtons (b) ghNewtons
(¢) mgh Newtons (d) None of these
m . gemm @ b Hie” \%uls de SR Io[T T A al
feufes ot gnft
(37) mR =ges (3) gh=geH
(7)) mgh e (3) ™ & g il

2. a) Twoforcesof 80N and 70N Act simultaneously at a point. Find
the resultant force if the angle between them is 150°. 6

80 =g W 70 g & T 9 U A1 U farg W BRf R @
21 oot 91 F1a N Al 3P e @1 BT 150° &

b) Define force, write its effect and characteristics. 6
go @1 gRUIRT o 39% T99 7 RFvdR ford |
‘c)  State parallelogram law of forces. 3

g1 MR agyst &1 Fam ford |
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d)
3. a)
b)
4. a)
b)
5. a)
b)
6. a)

(3]

Write characteristics of couple. 3

T g & fadvanr forai

Write Varignon's principle of moment and prove it. 9
IR @1 a1meel @ Rigra foral sk s Rig ol
Two like parallel forces of 10N and 30N Act at the ends of arod

200mm long. Find magnitude of the resultant force and the point
where it Acts. 9

& W TR g, 10 =ed W@ 30 =g, Wb B8 Sl 200
. ot 8 & RRI R R o ¢ 8, IR gat a1 aRmAmor aen
febarr fomg s @)

State Lami's theorem and prove it. 9
A b vy fod T 37 Rig ol
Find the centroid of a 100mm x 150mm x 30mm T-section. 9

100 Y. x 150 faeft. % 30 farft. arer Towpie & 1 Segep ST el

A 200N block is kept on a inclined plane of 30 degree. If coefficient
of friction between block and plane is 0.25. Calculate minimum
force required to just keep the block in equilibrium. 9

Teh 200 "G 9R aTet &1ch b Weh 30° Fahrd ATl 37 el IR T

- TR 81 Al &lep R adt 3 der e uris 0.25 B d 99 =g

LD FeT hY TUHT Y ST sl Dl AT § R Fb |

A simple wheel and axle has wheel and axle diameters 300mm
and 30mm respectively. What is the efficiency of the machine if it
can lift a load of 900N by an effort of 100N. 9
U6 AERT 4 v gfgm 9F R ufd g g8 @1
A9l 300 . v 30 firft. €1 59 I 6t gerdT S o A ag
100 =g & IR GRT 900 =& BT R IS A |

A bullet is fired at an angle of 45° with the horizontal with a
velocity of 275m/sec. How high the bullet will size above
the ground and what will be its horizontal range. Take
g =9.8m/sec?. 9
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Te et et ¥ 45° & P10 W) 275 Hiex/Adve & 9 F et
g g1 et exae (AfeS) A et $urE 9w Sw I3 qen
sad afost oRrT m gt g = 9.8 Hier/Jave? 7| '

b) A train of mass 200 tonies moves on a level track having track
resistance of 85 Newtons per tonne. Find the maximum speed
of the engine when the power developed is 320 kW. 9

b 200 S SR grell TSt U A9de 9 orgeT g7 ufoRy
85 =ge Ui & 8, W T I B 917 Y AfehA ATt ST bRy

STefh IeUe efda 320 v g

7. a) Inafactory an elevator is required to carry a body of mass
100kg. What will be the force exerted by the body on the floor
of the lift when 9

) Whenlift is moving upward with retardation of 0.8m/sec?.
i)  When moving downward with retardation of 0.8m/sec”.

U PR F W 100 f5.a1. g9 arel fUvs o of SiF & foRy
U Tetidex (forae) &Y srasgmar &1 fivg gri fofge & wef &
IR T 9 fopamT @nm et

) fooe SR 6 ek 0.8 Hiex/Awpvs? & gred I 7 @l &
i) & TR R 0.8 Hiew/Apve? & g I o @ A

b) Define mechanical advantage, velocity ratio and efficiency of
machine and establish relation between them. 9

A= & i o, AU U4 GeraT d IRV R ool g
dF TRy e )

8. Write short notes on any four: 4.5x4=18
a) LH.P.andBHPofanengine b) Conditionsofequilibrium
c¢) Lawsof friction d) Law of machine
e) Resultant force f)  Work, power and energy

1§ & 5l IR w fée ool foRau
31) 9 @1 LH.P. 3k BHP q) AmgeT 67 ot

q) oy & frm g) "= @1 g
g) uRuH g %) PRI, fdd g Hotf
iy s
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