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ENGINEERING MECHANICS
Time : Three Hours ' Maximum Marks : 70
Note : 1) Attempt total six questions. Question No. 1 (Objective type) is

compulsory. From the remaining questions attempt any five.
TA B: 4T g DINT | 7T A 1 (IS TBR )
e € 1 99 weAl § 9 5 oig o g7 ARG |

i) Incase of any doubt or dispute, the English version question

should be treated as final.
oeT i Sifcm AT SR
1. Choose the correct answer. 2 each
TEl IR P 9T diforwr
)  Iftwo forces of equal magnitude P act at an angle of 180°, then
theirresultant willbe
gfe |9 gfATT P ) 997 180° & I W & &R §, a
ST TR g
(@) 2P (b)—6
© 2p @ 2Jp
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If one end of a beam is fixed and the other end is free, then that
beamyise ~

ey Cantilever beam (b) Simply supported beam

(c) Overhang beam (d) Fixedbeam
aﬁ%ﬁwmwmwﬂaawwﬁﬂgﬁaaﬁg
TR ¢

(&) FEAR T (¥) RS AT 8RA

() IR Free! o’ (2) g U=A

The correct relationship between coefficient of friction and angle
of friction is

gy o7 < a7 o o - w3

(a) ¢ =tany ) p=tand

(c) p=cotg {d) u=secd

The center of gravity of a hemisphere of radius 24 cm s from its
base

(@) 18cm @) 9cm
{¢) 24cm (d)y 27cm
24 4. AT AL BT o e, SEP HTUR W BT
(3r) 18 & (§) 9T,
(|) 24 . (Z) 27 3

The maximua efficiency of a simple lifting machine is
wr WA e 7l B frpa g B 8

) ¥ N b VR
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Define scalar and vector quantities and give two examples of
cach. 3
e o @Ry Afmt @ R FIRY T TR & Q-
SE DT
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b) Apushof 180N and pull of 350 N acting at angle of 135° at one
point. Find resultant force. 4
T g W 135° & Bio )R 180 N &7 919 &6 TUT 350 N &
Reara got franehier &1 aRomeh ga s AR

c) Three forces of magnitude 10 N, 20 N and 30 N are acting
at a point making angles of 30°, 90° and 225° to the

horizontal respectively. Find the value and direction of the
~ resultant force. 5

o et R oRom 10 N, 20 N @ 30 N &, & g w
&fersT & pHa: 30°, 90° TFUT 225° T HivT &1 &Y B IR B
g1 oot g1 @1 99 aur Rer g AR

3. a) Listoutcondition of equilibrium of coplanar concurrent forces.
2

A U g B | 6 adt S I T

b) Asmooth sphere of weight 300 N is supported by a string fastened
to a point A on smooth vertical wall, the other end is in contact
with point B on the wall. If the length of string AC is equal to the
radius of sphere, find the tension in the string and reaction of the
wall. 5
300 N 9R &1 G fyae1 Mieft 0o et Sl daR @ fisg A
W §e v N gRT o e 8, N Rt daR R g B &
TS | gl afg SRt AC & s Mo Y Bvar & wWeR 8, @)
SR 4 o ok SR Y ufdfsar sia Fifvi

c) Asimply supported beam of span 10 m carries three points loads
of 40 kN, 30 kN and 20 kN from left hinge support at the
distance 2 m, 5 mand 8 m respectively in downward direction.

The right-hand support is roller. Find support reaction for the
beam. 5

10 Hex oHTE & U IR AT U & 1) PedieR Ierg
A Y feanm 7 2 e, 5 fieR @ik 8 fiex it o R wman: 40 kN,
30 kN 3R 20 kN & o fimg R & g1 ™ RR &1 armers
AeR 81 =T & {17 3rrers ufdfrar) sma S
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List the few examples in which friction is and is not helpful to us.
3

W 7B SEER 1 g e R e IR R wEEs |
3R & o

Define the following terms : 3
) Angleoffriction '
i) Limiting friction

freferiaa udt o ool #

) =N @

i) i gy

A body is resting on a rough horizontal plane. It requires an
external force of 180N (pull type) inclined at 30° to the horizontal
plane, just to start the motion. Furthermore, it is also observed
that an external force of 220 N (push type) inclined at 30° to the

horizontal plane, can also just start the motion. Find the weight
the body and coefficient of friction. 6

1o five e TREX Atferet det OX ¥l ¥ g TRy 9 HREH et
¥ fory &fe aef W 30° BT R 180 N (Rewma W) & arer wel
Y sTaaEar Bt &1 3a% e, a8 < w5 ARk
& ¥ 30° PIor R 220 N (Sd1g YbR) &7 el 9t Fg heh
RS 7 Wt 2| five @1 ¥R IR axu quie s difvl

Define with examples : T 3
) Centroid ‘

i) Centreof gravity

SereRyT Efed aReifa S

) P

) To %

Draw neat sketch of the following and show centroid. 3
) Rectangle

i) Triangle

i) Trapezium
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¢) Outofthe 4 m x 3 mrectangular slab, a 1 m square slab has

been removed from the bottom left. Find the centroid of the
remainder. . 6

4 HIeR x 3 Hicx IIAOR iR § ¥ 1 fiex aif A waiRer o
TRl 3R R § P far mr &1 9y @ e s SRR

6. a) Writethe LawofMachine. - 2
7ef= & Frm o1 frRau
b) Prove that for reversible machine 1 > 50%. 4
Rl wefi & g Rig B 1 > 50%

¢) Asingle purchase crab which has the following details : It is
observed that an effort of 60 N lifts a load of 1800 N and an
effort of 120 N lifts a load of 3960 N. The velocity ratio of
machine is42. -6

)  Establish the law of machine.

i) Find the efficiency in any one case of above.

Th (el GRaST e, & faxor e €1 ag @ mn & 5 60 N
D1 3R 1800 N &7 WR BT & 3R 120 N &1 3w 3960 N
&1 MR ST 31 7 &1 AT 42 &

) HeftT o1 o wnfra HifR

i) Segr @ et v Ry o e s i

7. a) Asystem of four coplanar concurrent forces is acting at a point
as given below. Fmd the magnitude and direction of resultant
force. 6

1) 500 kN acting due North

i) 800 kN acting South-West

i) 1000 kN acting 30-degree South of East
iv) 300 kN acting from West
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R FAqe G el B v P Ry mofeg W
franefier &1 aRoret s @1 aRmmr SR e sma il

) 500 kN ST &t 3R fpanefiar

i) 800 kN afgor-ufeem &t R fepamefier

i) 1000 kN gd & 30° gfémr &7 &R foharefler

iv) 300 kN ufegq & foparefier

b) Inadifferential wheel and axle, the diameter of the effort wheel is
400 mm and the radius of the axles are 150 mm and 100mm
respectively. The diameter of the rope is 15 mm. Considering the
efficiency of the machine as 85%, find the load that can be lifted
by 35 N effort. 6
T e ulear qer Y § S el @1 @y 400 ot a
yRat &1 froar waen 150 frft. @ 100 Bl @1 <l oot
15 feft. &1 Aol Y garar 85% A Y IR 35 =T N
IBAT AT Gepl dlell ¥R S HIRE|

8. Write short notes : (Any four) : 4x3=12

a) Varignon’s theorem

b) Freebody and free body diagram

¢) Simple machine and Compound machine

d) Law oftriangle of forces

e) Sliding and Rolling friction

f) Lami’stheorem o

<ifem feoft faRan (a1 =R)

31) IR T

9) gad fivs qor ged fivs s
) el A qUn dge wefiA
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