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AU/ME-403 (GS)
B.Tech. IV Semester
Examination, June 2023
Grading System (GS)
Theory of Machines

Time : Three Hours
Maximum Marks : 70
Note: i) Answer any five questions.

=i urar me=i P gt Hiform)
ii) All questions carry equal marks.
Tt weA] & TH i g

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

fopeft off wepR 3 Wg aTRraT fare Y R F e rar
& WA P 3ife 7= SR

1. a) What is redundant degree of freedom of a mechanism?
YEver (aifafted) wadmar & fRaft 7 27

b) Whatis the degree of freedom of a mechanism? How is
it determined?

e oF @i Faaaal 6t 2l = 27 o7 N Fuifa e
AATE?

c) What is Kutzback's criterion for degree of freedom of
plane mechanisms? In what way is Gruebler's criterion
different from it?

e T @t Fercial it faft & forg perdes @ amge @
27 Gruebler's Zﬁﬂﬂﬂﬁgﬂﬂﬁmaﬁﬁmg?
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d) Define Grashof's law. State how is it helpful in classifying
the four-link mechanisms into different types.

ZI9E B BT Y geafya ) TaK & a8 ar-foew &=
1 AR i o affpd & ) WS )

7 In 2 mechanism shown in Fig.1, the angular velocity of the
erank OA is 15 rad/s and the slider at E is constrained to move
at 2.5 m/s. The motion of both the sliders is vertical and the
link BC is horizontal in the position shown. Determine the

i) Rubbing velocity at B if the pin diameter is 15 mm.

ii) Velocity of slider D.

firx 1 ¥ REm m &7 §, Hie OA @1 i 3 15 rad/s & 3R
E R FESR 2.5 m/fs 9% 1Y &7 & forg fRay 21 91 wogsd
&1 i daad & 3R forr BC R o fRufer A fts 81 Aifesa
G|

i) aRfa e am sl & B g @ an

ii) TESX T AND

kq—mn_—-‘%-——zuu—»{c

B

ClEe
fe— 200 —>j«— 170 —»
(mm)
Fig.1 (R 1)
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Explain the D'Alembert's principle in brief.

A aremad Rrgra 6 98 J @ Hifer!
is required to drive

An engine shaft running at 120 r.p.m. ve

a machine shaft by means of a belt. The pulley on :
engine shaft is of 2 m diameter and that of the machine

shaft is | m diameter. If the belt thickness is 5 mm;

" determine the speed of the machine shaft, when

1) Thereisnoslip;

ii) There is a slip of 3%.
lzﬂ,np,m.q?aﬁ#mﬁmfmqfaﬁéamnﬁ
Fefta T B T & R arasTe &1 S aTge 9% SRG!
2 fiex = Y gt 2 3tk Aeftw o 6t 1 Hiex = Bl
¥ af JoT it e 5 At 3, Tofa aee & af PruiRa
T, I

i) @i gHf T 8;

ii) 3% & o g

Explain with help of suitable sketches the inversions of
double slider crank chain mechanism.

Sugerd YEIRIE] B HERIAT 8 A FNEST 5%b o Hepleros
& eHH| @l AT N

Fig:2, shows an epicyclic gear in which arm A is fixed to

. the shaft S, B is free to rotate on S and F is separately

driven. A receives 7.5 kW at 200 rpm and F is dnven in
the same direction at 100 rpm. Determine the speed of B
and the torque on its shaft.
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Fig:2, W tftamsidos Max e & Rt A arer amge
S & forg o foman ma 2, B, S W g5 & Ry waix @ sl
F 3w | Harferd &1 A 200 rpm TR 7.5 kW u1g ot 2
3R F 9t Ran § 100 rpm W F91fa dar &) B &y 0y
R I9P e R e o AuRo oy

s F=120T

Fig.2 (fa= 2)

5. a) Stateand prove law of gearing. What is meant by conjugate

b)

AU/ME-03 (GS)

gears? How is it satisfied by involute profile gear teeth?
R & ST @ |ifdd @1 | (conjugate) R & e
TR 8?7 FaieIe Hinrse AR idi & a7 9 WgE aar 27
An engine running at 1 50 rpm drives a line shaft by means
of a belt. The engine pulley is 750 mm diameter and the
pulley cn the line shaft is 450 mm. A 900 mm diameter

pulley on the line shaft drives a 150 mm diameter pulley

keyed to a dynamo shaft. Find the speed of the dynamo
shaft when there is no slip.

150 rpm TR I AT o7 Aee ¥ AT | U AR AN
A 81 91 Tt 750 mm @ 3R Sz 9T R ==t
450 mm §| SET AVE R @ 900 A @ o<l @

SR A1TE & R3q @ 150 Bt s Y avadt gendl 21
V4 TS AT A @ A e anee &) 0fy =g S

Contd...
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6. a) Establish a formula for the frictional torque transmitted

by a cone clutch. .

e e g AR T e & Y v g e A
b) Define the following terms as applied to cam with a neat

sketch:

i) Basc circle

i1} Pitch circle

ii1) Pressure angle

iv) Stroke of the follower

U T WhY ¥ WY . an PrefiRad el @)
CIECHERE: )

i) o e

i) o= adea

iii) S P

iv) IRl @ Wiw

7. A cam rotating clockwise at a uniform speed of 100 rp.m. is

required to give motion to knife-edge follower as below:

a) Follower to move outwards through 25 mm during 120°
of cam rotation,

b) Follower to dwell for the next 60° of cam rotation.

c) Followertoreturn to its starting position dunng next 90°
of cam rotation.

d) Follower to dwell for the rest of the cam rotation.

The minimum radius of the cam is 50 mun and the line of stroke

of the follower passes through the axis of the cam shaft. If the

displacement of the follower takes place with uniform and

equal acceleration and retardation on both the outward and

retum strokes, find the maximum velocity and acceleration

during outstroke and return stroke.
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G & 100 r.p.m, i v afy < aftonad

AT §1 IG5 &l

YR Tl AT Y P nfey 2er amaeass &

) IR DY 120 faft S Rew ¥ SR 25 Fft S e
q 9eR B AR & F g,

7) A s 60 feft $m jeaT & T w8 & g,

7)) oFArdt srre) 90 feft Ay & SR e wRfE
Rty & dlest & faro,

g) PRI 99 B R F g @ F R

& Y I T 50 Rt 2 iR srarlt & w2t 6 Yy

mﬁzﬁrgﬂ#ﬁaﬂmﬁmﬁwﬁﬁﬂmwﬁ

3R A @01 3R Hear 3wy argdt st A e 2 ge

gl &, df 3119E w5k 3iR Rest we & 2R aiftrasam 3 oilk
RO ST T

8. a) -A 20°involute pinion with 20 tecth drives a gear having

60 teeth. M i
oo teet odule is 8 mm and addendum of cach gear is

i) State whether interference occurs or not. Give
reasons.

ii) Find the length of path of a
if pinion is thr.:(::lnl?:er.u pproachandare of approach
20 ZiEt aren v 20 f21ft @7 AR 60 =iat g flax @)
zarm%m‘%qasﬁrﬁ%aﬁ?mﬁtﬁﬁmzﬁrqﬁﬁmmﬁtﬁ
|
i) Eﬁﬁswmﬂqmamaﬁimﬁﬁ'&r
ii) R e 2 &t wire & qer B dar sl o
F A B s s Hifor)

b) A simple band brake is

[7]
lever of [ength

has a diameter of 500 mm and
the circumference. One
e fulcrum of the lever
in on the lever 1 00 mm

lied to the end of the
0.25, find

operated by a

500 mum. The brake drum
the brake band embraces 5/8 of
end of the band is attached to th
while the other end is attached toap
from the fulcrum. If the effort app _
lever is 2 kN and the coefficient of friction is

the maximum braking torque on the drum.
QﬁWﬂ?WSﬂﬂﬁtﬁEﬁﬂTﬁﬂ?Eﬁﬂ?aﬁTﬁiﬁH@m
%uwaﬁmsnnmaaﬂ?mé&mﬁﬁraﬁm HIT
7 a1 Fe o O R SR & P | ofST Bl &
aﬁ@ﬂ%ﬂaﬁﬁ?#mufﬁﬁrﬁz@wqﬁﬁﬂﬁﬁa
2ra1 21 afE eiee & RN o e 14T IR 2 kN 2 sl g¥ur
o 0.25 3 4 g7 W Sty ARk 2 s BRI

s ok o ke
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