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Fifth Semester
Mechanical Engineering
Scheme OCBC 2019
THEORY OF MACHINE

Time : Three Hours Maximum Marks : 70
Note : 1) All7 Questions are Compulsory. Internal choices has been

given in each LO (Learning Outcome)
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i) Incase of any doubt or dispute, the English version question

should be treated as final.
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Q. | LO | Questions

Marks

1. a) Distinguish between :
1)) Machine and Structure
i) Lower Pair and Higher Pair
i) Rigid and resistant bodies
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b) Explain4-bar mechanism and its inversions.
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Explain Whitworth Quick-Return Mechanism
with the help of neat sketch.
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2. a) Describe cross belt drive and find the length | ¢
of belt in a cross belt drive.
ST UgT ITe Bl TS| qUT Uz Y
TS aH BRI

b) Write the advantages of V-belt drive over| 4
flat belt drive.
[uTe Ugl 1o & gerl B V-Ugl 9o &
aml @ faRau
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a) Sketch two teeth of gear and show the| 5
following: face, flank, top land, bottom land,
addendum, dedendum, tooth thickness,
space width, face width and circular pitch.
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b) State the difference between a simple gear| 5
train and a compound gear train. Explain with
the help of sketches.
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3. a) Two spur gears have a velocity ratioof 1/3| 6
and centre distance 200 mm. The drive gear
has 4 mm module and rotates at 300 rpm.
Pressure angle is 20°. Determine the number
of'teeth and pitch line velocity.
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b)

b)

Give classification of gear and their
application.
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A flatbelt is moving on a pulley of 500 mm
diameter at 250 rpm. Coefficient of friction
ofbelt and pulley is 0.25 and angle of lap is
160°. If the maximum tension in the belt is

2.5 kN calculate the power transmitted

through the belt.

T Fure ugl 500 ot @y & ot v
250 3RAGT W g 5T 81 ugr 3R AR &
e enfor o 0.25 TR BIEH o 160° &
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Drive the condition for maximum horse
power transmission by a belt drive.
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Define following related to cam and follower.
1) Leftand Dwell
1) Angleof descent

i) Cam profile
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b) Explainroller follower with the help of neat
sketch and compare this with other followers.
RIeR Wik &1 & 6 Fgdr § 9
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Draw the profile of a cam operating a knife edge
follower having a lift of 30 mm. The cam raises
the follower with SHM for 90° of the rotation
followed by a period of dwell for 30°. The
follower descends for the next 60° rotation of
the cam with SHM, again followed by a dwell
period. The cam rotates at a uniform velocity of

180 rpm and has a least radius of 30 mm. What

will be the maximum velocity and acceleration

of the follower during the lift and the return?
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a) Explain band brake with the help of neat
sketch.
Je do ot o &t FERar ¥ IR

b) Explain Rope brake dynamometer with the
help of neat sketch.
R 5 ST ol o &t TgriT | Ti|
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a) Draw a Turning moment diagram for four| 4
stroke I.C. Engine.
A
b) In a rope brake dynamometer test of an| 6
engine the following observations are
recorded :
1) Diameter of brake drum=1.5m
1) Diameter of rope=2cm
i) Spring balance reading =5 kg
1v) Load applied on brake drum =45 kg
v) Speed of shaft=720r.p.m.
Find B.H.P. of the engine
U 91 & A9 8B TR v A
frferRed s Reple g
) BT P ART=15m
i) AT H @A =2 cm
iy AT Yo AT =5 kg
iv) §F 7 W YR =45 kg
v) e & it = 720 r.p.m.
$O Pl P F IR ST HRE
6. The masses of 5, 8 and 10 kg are revolvingina| 1¢
plane respectively at radii of 8, 10 and 5 cm, I
The masses of 8 kg and 10 kg are 45° and 120°
from the mass of 5 kg. What mass at 10 cm radius
is required to balance the system and find out the
angle of balancing force?
5,8 3R 10 kg & 9 Ub df § 9 8, 10
&R 5 cm & B w® gu %@ €1 8 3R 10kg &
S 5 kg | A 45° 3R 120° R €, e
I FJer g1 @ & g 10 cm Y B =
foem eam™ Y sraegar Brft ek Sl Bt
&1 I H T DA
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a)

b)

Differentiate between flywheel and governor.
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Draw a neat sketch of Hartnell governor and
explain its working.
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b)

Explain different types of vibrations in brief.
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List the causes of noise in machine.
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Explain why the balancing of rotating parts
is necessary?
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List the causes of vibration in machine and
their harmful effects and remedies.
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