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AU/ME-403 (GS)
B.Tech. [V Semester
Examination, June 2022
Grading System (GS)
Theory of Machines
Time : Three Hours
Maximum Marks : 70
Note: i) Answer any five questions.
Rr=41 afa weAl @ gt HIFT
ii) All questions carry equal marks.
goft weAt & |AF 3 E

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

et oft WP & W s fare it FRufa o suisl |
¥ weT @ 3T T TR

1. a) Define Grashof's law. State how is it helpful in
classifying the four-link mechanisms into different

types. .
et & frm 1 o Hife) adrEg 6 g IR-fae
a7 @1 fafter woR) § aiffga B 4 SN Hera 2|

b) Explain the phenomena of 'slip' and 'creep’ in a belt
drive.

dec gga ¥ ‘feaa’ ok Y it aReemall 6 awem W
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2. Simple quick return mechanism is shown in the figure. The

forward to return ratio of the quick retum mechanism is
2:1. Ifthe radius of the crank O, P is 125 mm, then the distance
'd" (in mm) between the crank centre to lever pivot centre point

should be.

TR I AT o o form 3 Rz ma 1 faaen Rt e
a1 BIRaS ¢ Re s 2:1 81 aft 60, P! B 125 ﬁﬂﬁ
2, ar i Hex @ ofix Rige dex oide & &= H g (Frfl. 1)

BT anfeul
Q

3. An instantaneous configuration of a four-bar mechanism,
whose plane is horizontal, is shown in the figure below. At
this instant, the angular velocity and angular acceleration
of link O, A are @ = 8 rad/s and o. = 0, respectively, and the
driving torque (7) is zero. The link O, A is balanced so that
its centre of mass falls at O,.

a) Whichkind of 4-bar mechanism is 0,ABO,?

b) At the instant considered, what is the magnitude of the
angular velocity of Q4B?

c) At the same instant, if the component of the force at
joint A along AB is 30 N, then the magnitude of the
joint reaction at Q..
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AR TR 3 P O arepierds e, fra! det dfts 2, 9 Re
e iy ¥ Ry w31 39 99§, 7P 0,A @ $efig an Ak
BT =ROT 5T o = 8 rad/s 3R a =0 2, 3k Fskin &6 (1)
91 31 R0, A igfera & s 37T g e O, W i &
3) 0,ABO, R HER P 4-aR o7 87

) el YR ¥ R, Q4B & it 3 3 aRom 1 87
®) ot &or, o2 AB & R FAT AR o HT °9CH 30N

%, 0, w wgF nfaferan @ afom)
B

160mm

Figure 2
4. a) Discuss relative merits and demerits of belt and chain
drive for transmission of power.

gife & TaRw & forg dee IR 99 F3d & A0 07 IR
i it 74l

b) Describe with a neat sketch a centrifugal clutch and
deduce an equation for the total torque transmitied.

Teh |1 YEIRA & TR W A9 dord ot quid SHiferg alk
T gt gyt & forg oo weftevor femiferq)

. a) Describe various inversions of a slider-crank
mechanism giving examples, with neat sketch.

& Y- 77 & fafye ageenl o1 See 3d 8,

w5 YEIRE & gy guiT Hife
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b) For the position of the mechanism shown in Fig.3. Find
the velocity of the slider B for the given configuration
if the velocity of the slider A is 3 my/s.

e 33 g o i S FRufy 3 fore Ry o R=Ir & Ry
FEZER B T A1 ST IfTY AfS Mg A BT 4T 3 m/s Bl

Figure 3

6. A gear set has an opinion with 20 teeth and a gear with

40 teeth. The pinion runs at 0 rev/s and transmits a power of .
20 kW. The teeth are on the 20° full -depth system and have
module of 5 mm. The length of the line of action is 19 mm.

a) Find the center distance for the above gear set in mm?

b) The contact ratio of the contacting tooth?

c) The resultant force on the contacting gear tooth in N?
T R AT F 20 giat 916t 1 gl & ok o MR | 40
oid g 81 e 0 revis W garar 2 3k 20 kW &t afed
Hava & 21 & 20° 7o 1exrg el @R 2 aiik 3@ 5
%7 ATeee &l PRATE! B 3GT i s 19 et R

ar) Prfl. ¥ He Swiad R & forg g 6t gl o R

9) I B drel T B IS AT

W) N gyd iR g | AR as
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7. For the epicyclic gear arrangement shown in the figure,
@, = 100 rad/s clockwise (CW) and w__ = 80 rad/s counter
clockwise (CCW). The angular velocity @, (in rad/s) is

Fom 3 Rz 1 wRwFo far @awen & o, @, = 100 radss
Sfomad (CW) 3R = 80 rad/s AT (CCW) Biofta an

o, (rad/s )

I N, = Number of teeth for gear i
T N, =20
T N, =24
3 Y5 N=12
—| N, = 80
2| —_—
SooAm s Shaftaas
Figure 4

. A cam consists of a circular disc of diameter 75 mm with its

centre displaced 25 mm from the camshaft axis. The
follower has a flat surface (horizontal) in contact with the
cam and the line of action of the follower is vertical and
passes through the shaft axis as shown in Fig.5. The mass
of the follower is 2.3 kg and is pressed downwards by a
spring which has a stiffness of 3.5 N/mm. In the lowest

position the spring force is 45 N.

1) Denve an expression for the acceleration of the follower
in terms of the angle of rotation from the beginning of
the lift.

i) As the cam shaft speed is gradually increased, a value
is reached at which the follower begins to lift from the
cam surface. Determine the camshaft speed for this
condition.
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e & 1 75 fnlt. e Y o MR o Al @ Rraar o
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Figure 5
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