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Dip. in Engg.' (Fourth Sémester)
EXAMINATION, 2022 APR-TIA) 20

(Scheme : NITTTR) "

(Branch : Mechanical)

THEORY OF MACHINES
Time : Three Hours ] - . [ Maximum Marks : 70+
- [Minimum Pass Marks : 25

‘Note : All questions are compulsory. In case of any doubt
or dispute, the English-version question should be
treated as final.
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1. (a) Define degi'ee of freedom. Find degree of

freedom of the given mechanism : 143
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wWaFar @ ;m-ﬁc» g AT o 2. In a four bar chain ABCD, AD is fixed and is 150 mm
fF=fafag sy @ f%N @@ B AR long. The crank AB is 40 mm long and rotate at 120
freferu v rpm clockwise, white the link CD = 80 mm oscillates
C ‘ about D. BC and AD are of equal length. Find the
angular velocity of link CD when angle BAD = 60°. 10
) & 9K BS 39 ABCD @ 9 AD W R
R . 150 W ¥ 3R 98 95 ¥ AB P T 40 Al ®
. qe 120 p WY e @ A § Feeasy fawr § A
D v : [
& W YAl 81 ¢ CD B @wE &0 il & @1 D W,
ii .
< F¥dl € AR BC=AD & @ CD &1 iU a7
A Yoz B S HIRAY | BT BAD = 60° T |
What do-you understand by the word inversion ? 3. Define clutches and explain the working of centrifugal
Vl\:n‘te do;vn the name of the inversion of 4 bar clutches. 2+5
chain and explain beam engine with the help of i »
P L ¢ °p‘; Fod B URWIRG AR w0 CIUSRE T N
IO N A9 T TN § 2 9% B ¥ 45 ST B R 3 Wer ¥ W |
fa~re @ worm @ A fofey aen € oM @ . Or
forx wfea WMy - O (erer)
' Ol 1 3 A single dry plate clutch, with both sides effective, has
. (3) : outer and inner diameters 300 mm and 200 mm

Explain the working of quick return mechanism respectively. The maximum intensity of pressure at any

with the help of diagram. o 6 point in the contact surface is not to exceed .1 N/mm?.
fia Ret s A SRR @7 R o If the coefficient of friction is .3, determine the power
BT | transmitted by a clutch at a speed 2500 r.p.m.
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A cam-is to be designed for a knife eflge follower with

the following data : '

(a) Cam lift =40 mm during 90°-of cam rotation with
simple harmonic motion.

(b) Dwell for next 30°.

_(c) During the next 60° of cam rotation, the follower
returns to its original position with simple
harmonic motion.

(d) Dwell during the remaining 180°.

Draw the profile of the cam when the line of stroke of

the follower passes through the axis of the cam shaft.
The radius of the base circle is 40 mm. Determine the
maximum velocity and acceleration of the follower
during its ascent and decent if the cam rotates at

240 rpm. 7
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(8) wichR 39 & 30° g a@ ReR W& 2|
(6) ®iciaR B7 & 3T 60° YT F Tl 3 Ty
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(3) wicier &9 @ A 180° gHIT B ReR V& B
9 BT I AN 40 FF & a9 DT 240 rpm. W
Tl & T SIM @M SAR ® 9HT ¥ WieaN @l
RGBT 9T AT TR ST BT |
e Or r
(steran) '
A cam is to be design for the following motion to a
knife edge follower :
(a) Outstroke during 60° of cam rotation
(b) Dwell for the next 30° of cam rotation
(¢) . Return stroke during next 69° of cam rotation

. (d) Dwell for remaining 210° of cam rotation

The stroke of the follower is 40 mm and the minimum
radius of the cam is 50 mm. The follower moves with
uniform velocity during both the out stroke and return
strokes. Draw the profile of the cam when the axis of
the follower is offset by 20 mm from the axis of the

cam shaft. 7
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5. (a)

(®

Define the fdllowing terms : 3
(i). Circular pitch

(ii) Diametral pitch

(iii) Module

freafefe @) aRwRa AR :

(i) Circular pitch
(i) Diametral pitch .
(iii) Modute
Derive the formula for ratio of tension in flat belt
derive. ; .7
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In an epicyclic gear train, an arm carries two
gears A and B having 36 and 45 teeth
respectively. If the arm rotates at 150 r.p.m. in the
anticlockwise direction about the centre of the
gear A which is fixed, determine the speed of
gear B. If the gear A instead of being fixed,
makes 300 r.p.m. in the clockwise direction, what
will be the speed of gear B ? 7
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Write down the basic functions of a governor.
Calculate the vertical height of a watt governor
when it rotates at 60 r.p.m. Also find the change
in vertical height when its speed increases to 61
rp.m. - 243=5

e & @ ed ey w T
T 60 rpmﬁ{q?ﬂ%?ﬁmm
M- BT afe iy @ 96PN 61 r.p.m. X
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Derive the formula for energy stored in a
flywheel. 5
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7. Solve any two of the following : . 8 each
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Four masses my,my,,m; and m, are 200 kg,

300 kg, 240 kg and 260 kg respectively. The
corresponding radius of rotation are .2 m, .15 m,

P.T.O.
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25 m and .3 m respectively and the angles
between successive masses are 45°, 75°, 135°,
Find the position and magnitude of the balance
mass required, if its radius of rotation is .2 m.

IR IR 200 kg, 300 kg, 240 kg Td 260 kg HAL:
2m,.15m, 25m IR 3m A Bew ® @ ®
3| WK @ d" P 45°, 75° AR 135°. B B0
g1 T R &1 gRamwr vd e s AR
IR I8 2m @ B | gar D)

(b) Derive the formula for natural ﬁ'equency of free
vibration. '
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© A cantllever‘shaﬁ 50 mm diameter and 300 mm
long has a disc of mass 100 kg at its free end. The
young’s modulus for the shaft material is 200

GN/m2, Determinethe frequency of longitudinal
and transverse'vibration of the shaft.

UF $¢ STl UYe fordgal @M 50 mm U9
T 300 mm 2, 0 TR AR W 100 kg @1
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