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Dip. in Engg. (First Semester)
EXAMINATION, Nov.-Dec., 2021

(Scheme : New)

(Branch : Chem., Civil, CSE, Elect., EEE,
Mech., Metallurgy, Mining,
Mining and Mine Survey)
APPLIED MECHANICS
Time : Three Hours ] [ Maximum Marks : 100

[Minimum Pass Marks : 35
Note : All questions are compulsory, unless mentioned

otherwise. In case of any doubt or dispute, the
English version question should be treated as final.
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1. (a) Define the following : 3
(i) Kinematics
(ii) Coplanar Forces
(iii) Law of Triangle of forces

(A44)P.T.O.
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(b) Two loads of 2500 N each are tied to a string at

points B and C. Find the forces acting in part AB,
BC and CD of the string. 3
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Or
(3reran)
State and prove Lami’s theorem.
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Four forces of magnitude 4 N, 14 N, 6 N and
20 N act at a point making angles of 30°, 120°,
150° and 315° respectively with X-axis. Find out
the magnitude and direction of resultant forces. 4

IR 9 T aRamT 4 N, 14 N, 6 N @R 20 N
g, o g ® oria § oo xom @ B
30°, 120°, 150° QT 315° @ $Iv qRy &)
aRurd g & fReew vd aRAm S A
Define the following : 4
(i) Centroid and centre of gravity

(i) Parallel axes theorem

FrefaRaa o o @it -
() ®=d U Towrpy
(i) AR oy gy

Determine the centroid of a given lamina as
shown in figure below : 6
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Fig. 1 (All dimensions are in mm)
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(c) Determine centroid and moment of inertia of
given figure no. 2 : 7
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Or

(3reren)
Determine centroid and moment of inertia of figure
given below (Fig. No. 3) :
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Fig. 3 (All dimensions are in mm)
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Define the following : 3
(i) Limiting Friction
(i) Coefficient of Friction
(iii) Angle of Friction
freferia @1 ol Hifeg
() g
(if) =T e
(i) =o7 BHIvY

' Or

(srera)

Explain laws of friction and also write advantages

.and disadvantages of friction.

gy & 1w weegd qe ey & o e g
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A wooden block is kept on a horizontal plane.

Find the forces required to : 6
(i) pull the block

(ii) push the block

Mass of the block = 5 kg, p = 0.4, take
g =10 m/sec? (Refer Fig. 4).

(A-44) P.T.O.
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(c) A force of 40 N pulls a block of 60 N in an
inclined plane having inclination angle of 30°.
The force applied is parallel to the inclined plane.
Draw the free body diagram of block and find out
the coefficient of friction. 8
A0 N & U6 9 60 N & 9R Bl fohell 3 Tl
w® dgar &1 ok geE BT 30° B dON I
I A @ FAMRR oal & Al 9R Bl qR

fvg sy SIZY AT Y01 TONE S BT |
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The force of 100 N is required to pull a block of
500 N kept on a horizontal plane. If the plane is
inclined at an angle of 30° from horizontal, then

find out the necessary force required to pull the
block.

500 e AR @ Tdh fve @ &fdS 6iE W
@ @ fog amawae 99 100N | A W &
At 9 30° B W g e IR A five B
e W W o1 IR diew & fog srgead g
B AT T BTG |

Write and explain in brief the Newton’s law of
motion. 4

e @ et o faw fofeg vl i §
HEIES |

A ball is thrown vertically upward with a velocity

of 30 m/sec. Find the velocity and position of ball
after 2 seconds. 6

T g B SR W B 3R 30 m/sec. T AT
¥ B W 2 2 AHvE TR SHd 97 Ud
Reafa sma sifvg |
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Or

(sreran)

If a body moves with constant acceleration it
changes its speed from 10 m/sec to 20 m/sec. in
one minute, then find :

(i) Acceleration of body

(i) Distance moved by body in one minute

1% v eaR @wo | i FRar g1 1 fee |
SUHET I 10 m/sec. H IGHY 20 m/sec. B WAl
& | ST B :

() TR -

(i) TP fame ¥ five g/ a9 @ E

If a flywheel changes its speed from 400 rpm to
200 rpm in 40 seconds and moves with constant
angular retardation, then find out : 7

(i) No. of rotations made by it before coming to
rest.

(i) Time taken by flywheel to come to rest.

Ue Tfaurer ufgar 40 Wave # e wfa gRafda

B 400 rpm A 200 rpm B Wl 7 | ARG divig

Ted THEAE 2, @ 9 B

() ufRar se4 ¥ ugd fhan uRyEe e gH
BT ?

(i) fpam w7 veaEnq ufedn ¥& R ?
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If a body motion follows the following equation :
s=13—42 + 4t + 4

where ‘s* is displacement in metre and ‘¢’ is time
in seconds.

Find out :

(i) Displacement after 5 seconds
(ii) Velocity after 5 seconds
(iii) Acceleration after 5 seconds
foxft fivs @1 wafy fo=foRes wieenr @
AT FE
s=0 42 +4r+4
Wl <s* five &1 favemu fex # @ e o W
Have | } |
SITd Difory -
() 5 9B qeEr favemgs
(i) 5 WHUS. TTA 4T
(ili) 5 VBT TN @R
Explain the following : 4
(1) Different forms of energy
(ii) Unit of Power

(iii) Law of conservation of energy

(A-44) P.T.O.
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A train weighs 20000 kN. It is running on a
horizontal rail. It starts from rest and attains a
velocity of 36 km/hour in 6 minutes. If frictional

resistance is 10 N/kN, then find out the horse
power of engine. 6

20000 kN MR @l & YATSl &l e 72 W
faRT 3raReM ¥ 36 km/hour @ A WK TR H
6 fame o €1 afe oo ufoRiy 10 N Ofd kN
B, O Uga oeg uidd B T B |

Or

(sreran)

A pump lifts water from 20 metre deep tubewell,
at the rate of 2m3/sec. Then find out the power
of pump.

20 MeR TER TYEIA § 2m?/sec. B W A UM
foeET & o fean uflm @& T enaw
g ?

(A-44)
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(¢) A train of mass 125 tons moves in an inclined

(a)

plane of 1 : 100 with a uniform velocity of
18 km/hour. If frictional resistance is 51.9 N/ton,
calculate the power of the engine. 7

TP 125 T AT DI XSS! 1 : 100 3T el
e 38 W 18 69 /9ver & vewwe T §
aq el §| A wfor ufoRe 51.9 =geA /e A,
dl g9 & W A T P |
Or
(steran)
In a steam engine having a piston of diameter

100 mm and an average pressure of 3 N/mm?, if
the length of stroke is 300 mm, calculate the work
“done per stroke by the engine (in N-m).

U% 919 39 & 0 &1 @& 100 B 16 w9
W AT M9 €@ 3 N/mm?2 &l IR g H

g 300 e &, o o e v o e @
AT N-m § B |

Describe the following : 6
(i) Load

(ii) Effort

(iii) Mechanical Advantage

(A-44) P.T. O.
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(iv) Velocity Ratio
(v) Efficiency of lifting M/c

Also establish relation between efficiency,
mechanical advantage and velocity ratio.

feerfeRen @1 wwsmsy

(i ¥R

(ii) 3™

(i) @ &y
CORCRIG I

(v) fafter 5= & <aan

8 A @ g, A ant @ dmE
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In a simple wheel and axle having velocity ratio
of 24, efforts of 15 newton and 18 newton
respectively can lift loads of 200 N and 250 N.
Find out : - 7

(i) Law of machine
(ii) Effort required to lift load of 400 newton
(iii) Maximum efficiency of machine

(iv) Effort wasted in friction

(A-44)
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(iii) SfrFaH g
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Or

(sreran)

What is a pulley ? Draw neat sketches of first
system, second system and third system of pulley

and also write their respective velocity ratio.

Rl @ & 7 APl & wom, R w@ oda
ol @1 wfeE qaER I8 U forfa |
Derive that the relation between tight side (T;)
and slack side (T,) of a belt or rope drive is: 9

£=eu9

T

(A-44) P.T.O.
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where :
0 = angle of contact
= coefficient of friction between belt and pulley
fig @I & v et afort ot & w2 A
(Ty) @ diefl (T,) Yol &7 3igama € -

I
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Or

(sreran)

Explain the working of the following with the
help of diagram :

(i) Spur gear

(i) Helical gear

(iii) Worm and worm wheel
(iv) Simple gear train

(v) Compound gear train

(vi) Bevel gear
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(i) TR firR
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(i) 94 W& T L

(iv) el fRR 5

(v) wgw fraR wrer

(vi) 999 firR
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