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First and Second Semester
Agriculture/Aircraft Maintenance/Automobile/
Chemical Cement Technology/Civil Engineering/
CTM, Computer Science/CHM/Electronics and Tele
Communication/Electrical Engineering/Electronics
and Instrumentation/Electrical and Electronics
Engineering/Electrical and Mechanical Engineering/
IT/Opto Electronics/RAC/Mechanical Engineering/
IC Manufacturing/Mine Surveying/PRPC/Plastics
Technology/Printing Technology/Production
Engineering/Textile Technology
Scheme OCBC July 2022
ENGINEERING MECHANICS

Time : Three Hours | [Maximum Marks : 70

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

o B: Y el DIoTe| T2 i 1 (GRS THR B)
sifard 81 9 st A 9 i dfg & g ol

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

et oY yBR & ¥eg srar foare & Rufa § 30
UTYT & 999 &Y 319 {1 S|

1.  Choose the correct answer. 2 each

T IR & T D]
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(1) Addition of forces is a
(a) Scalar quantity (b)
(c) Unit less quantity (d)
gl T AT & U -
(1) 3rfaer wfer (@)
(@) goB @A™ (@

Vector quantity

None of the above

Gfeer e
IRB H A IS e

(11) Rigid body is that if subject to the force -

(a) Distance between any two point of body will not

change

(b) Body will not change its position

(c) Body will oppose the force

(d) None of the above

3¢ fuvs gz fuvs € o R 90 IRt &= wR
(&) fivg & foeal ot Q& fargail & S & Q@ &

Feord

(§) fUvg sy we 98l qedan

() fivs g1 & foRy a=an @

(@) IWRHHY DS &

(111) Unit of moment of force is -

(a) N/m (b)
(c) N-m/sec (d)
o7 3ot B 3B B

(3) N/m ()
(F) N-m/sec (@)

N-m
N/sec ~e

N-m
N/sec

(iv) If the resultant of force acting on body is zero, the body

(a) isin equilibrium

(b) isnot in equilibrium

(c) 1s moving with non-uniform velocity

(d) None of the above
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(a)

(b)

(©)

3]
ok five W e A e 1 IR 9 2 o fivg
(37) arawen § &
(§) amEeen § T8 &
(@) 3 T & 9ot e @
(@) IR H A DR T
Direction of friction force between contact surfaces is
always
(a) Opposite to the direction of force
(b) In the direction of force
{c) Opposite to the probable direction of motion of the
body
(d) Inthe probable direction of motion of the body
TG Fal b arg T I gyoT 967 @ faem gden Ay
2 -
(30 T @ e & frog
() & o feem A
(/) fivs o wwifaa nf & en & Tog
(@) Tvs o enfaa wfy & feen 3

Define Force and write its characteristics. - 2
A BT IR R d2 39! faemard ford |
Define moment of force and write Varignon’s theorem.4

g1 3ol @ aRfa aR e 3R &Y i ford |

Four forces of magnitude 4N, 3N, 2N and 6N are acting
at a point making an angle of 30°, 60°, 120° and 135°
respectively with the horizontal. Calculate the magnitude

and direction of the resultant force. 6
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IR g7 forat uR¥mr 4 =g, 3 =g, 2 =g A1 6
=1 &, vw fig w aifes & w300, 600, 120° 3R
1350 B BT TN g B R 2 & uRom @ H

oRmor e feen s S|
3. (a) State principle of transmissibility of force. 2
a0 Gerv1 &1 Fagia fordl
(b) Classify force systems and explain each one of them. 4
g Tt @ aifea % 3R Te B THe |

(c) Three forces of 2N, 3N and 4N act along three sides of
equilateral triangle taken in order. Find the magnitude,
direction and position of resultant force. 6
S 761 2 e, 3 YeA U6 4 Yo TS qHarg gt
81 st 35 ST PAER HERA &1 RoTH @t @
fReror, ferem aen Rerfa s 1

4. (a) Define equilibrium and Equilibrant. 2
e v Wi B R B "
(b) Explain Lami’s theorém. 4
AT B g T |

(c) A electric light fixture weighing 15N hangs from a point
C, by two string AC and BC. The string AC is inclined
at 60° to the horizontal and string BC is at 45° to the

vertical. Determine the force in the string AC and BC. 6
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v forsTelt &1 aea foraat MR 15 <eA 7, w fag C &
R AC 3R BC &) T80T § oed & 21 I/ AC
&iferst ;¥ 60° BT ProT FR & 3R KN BC 3eafeR F 45°
&1 DIVT ST &1 &M AT AC @2 BC # a9 § 5t
1 BRI

(a) Define Friction and write its types. 2
UNUT Bl TR aR T 9% TBR Tord |

(b) Write laws of static friction. 4
W avor & e o

(¢) A weight of 100 N is kept in position on a plane inclined
at 30° with horizontal. Determine the min magnitude of
forces (P) acting parallel to the place which wﬁf stop the
weight from sliding downward. Coefficient of friction is
0.25. 6
e 100 = &1 HR, U Fagwad o &fast 3 gama
30°%, W @1 3 &1 39 YW §e1 (P) B 9 Fid
DR 3 a0 & AR BRI IR g, R B IR
B J b | TYUT OTIb B T 0.25 B
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6. (a) Define center of gravity. 2
e 5% B e B
(b) Show and mark the position of center of gravity of
cuboid, cone, cylinder and hemisphere. 4
€T, i, e, o Y 3 T e B @ @ S
Rt 7 sifda ax|
{¢) Calculate position of center of mass of following L
section. 6
= fom 9§ i Y L e &1 s ot Rerfer &t o
Gixdl -
S
i
1 21
I<—8'O—>I

7. (a) Define Mechanical advantage and Velocity ratio. 2

ifies T vd AT @Y oRe )

(b) Write Law of machines and describe it with figure. 4
w2l a1 Frem Rl v e @ <m0 &R

(c) Forasimple lifting machine what load will be lifted by an
effort of 120 N, If the velocity ratio is 18 and efficiency
of machine is 60%. Determine the law of machine, if an
effort of 200 N is required to lift a load of 2600 N. Find
the effort required to lift a load of 3.5 N. 6
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U IR IS AN & o8 120 =ge &1 FawT feber
HR 3T WM Afe Jura 18 & 3R 7ol & aerar 60%
2 WIF & w919 SN, 3 2600 =g & 9R
IO & o’ 200 =g & YT P! @D B 2
3.5 foel =g YR 3oM & oy wella & fooem o &
3MaTIHAT BT |

Write short notes (Any four): 3 each

Tterg fewott feRae (@ ar)

(a)

(b)

(c)

(d)

(e)

®

Reversibility of machine and its condition

RN B Hfcracddr vd ST IRt

Derive expression for maximum efficiency of machine
T DY SIS & BT D (GA) ST B

Law of parallelogram of forces

61 TR aqys & o

Principle of transmissibility of force

§01 GER0T & Rigia

Coefficient of friction and angle of repose

aoT T v R @

Composition of forces

- Felt BT AT

= =
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