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Subject Name: Theory Of Machines And Mechanisms
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Instructions:
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Define: 1) kinematic link 2) kinematic pair 3) kinematic chain

UM () AL 520 1) sioanes [ds, 2) sioan(es A 3) s1oa0(2s
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How are the kinematic pairs classified? Explain with example.

s1oaAN2s U 31 1A doflsd 51Ul w1A B2 GeleL UL AHd),

Draw the profile of cam operating of knife -edge follower having a lift of
30 mm. the cam raises the follower with SHM for 150° of the rotation
followed by the period of dwell for 60°. The follower descends for the
next 100° rotation of the cam with the uniform velocity, again followed
by dwell period. The cam rotates at a uniform velocity of 120 rpm has a
least radius of 20 mm.

30 HlHlell (@se wRlddl «ll9s-A% sldlRell 34 31U(2a1s(]
Ulslod el 510 sldldRel SHM d3 150° UREHEL HI2 215% 52 8
Wel RAURGULE 600 HI2 [dIHaAl dHUAL0N 241d Q. slaldR 5Hsll
WRLHL 1000 URMHEL HI2 UMl A 1A «fld GdR 8, Wal s3eil
lRIHel AHAALO] WId . 5H 120 rpm oil UHlel AL UR §3 & Wal
WML WL 20 mm (Aowril 214 8.

OR
Draw the profile of cam operating a roller reciprocating follower and with
the following data: Minimum radius of cam =25 mm, lift=30 mm, roller
diameter =15 mm, the cam lifts the follower for 120° with SHM followed
by dwell period of 30°. Than the follower lowers down during 150° of the
cam rotation with uniform acceleration and deceleration followed by
dwell period
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A4 {1UL52[01 1A Adlddl Ha «{lAsil 52l UL SHs{l Ulsiod
e11: 50eil Yotd (Foril =25 HIHl, (@se =30 HIHl, A4 Ul =15
{14, 31 sleldRal 1200 HiZ SHM 18 GUR Ald 52 8 Wa URGILE
30%1) [ARIHoll HHAIAWN A1 B, AsAHI Uddl UQ ZHsiL
URMHRLAL 150° eMUls sldldR o1 w1d 8 Wa ugl [dUHsil
AHU2 L),

Explain in detail double slider crank mechanism. Name all the inversion
of double slider crank mechanism
SWE LY So5 (M ([elovH [AolddR YAl SWUE LB Fo5
(3 (ctosHetl dHIH GsH Il «llH 1Y)
Describe the procedure to draw velocity diagram of four link mechanism.
812 (G5 (M3 [AnHeAl QoL SIUIAM e1Rdlefl U5 Lo dRlet 53).
What are uniform pressure theory and uniform wear theories? Deduce
expressions for the friction torque considering both the theories for a flat
collar.
Y1514 YRR (R3] e Y481 AR (21U 9 B2 yule SlaR Hisll
W Riegidla wuletdi pAul el 215 HIR oti Yot dIRd).

OR
Describe briefly the function of elliptical trammel.
gl s 21Ndell sile] 2sHi dRle 53,
Explain with the help of neat sketch a quick return mechanism using four
bar chain.
S12 G112 Aol GUAIL 5o (a5 ool M3 (eiovHell Ueg[dal Yeis
Bl Hegell yuondl.
Derive from the first principles the expression for the frictional torque of
a conical pivot assuming (i) uniform pressure and (ii) uniform wear.
S\[eAsel Uldeetl anRL 215 HI2 Yo Aol (i) Yt sl DA (AuT] 1a
(i) Y181 A (23],
What is the difference between a simple gear train and a compound gear
train? Explain with help of sketches
AULEL BIUR 2ol W 51U1GBS [B1UR 2ol AR 9 dsldd B2 WUs{l Heeell
yHosdl
What are the different types of friction clutches? Describe with neat
sketch the working of cone clutch.
HE][QL seatl (Afdy UsI) ) 87 Slot sas] s1 YeS WY U1 ARl
52l.
A Conical pivot with angle of cone as 120° supports a vertical shaft of
diameter 300 mm. It is subjected to a load of 20 kN. The coefficient of
friction is 0.05 and the speed of the shaft is 210 rpm. Calculate power lost
in friction assuming (i) uniform pressure and (ii) uniform wear.
120°93q] Qigell 511 uRldd) slfesd Yldle, 300 HIHl culystl dlZsa
21152 UL 52 D. A 20 kN ol ¢11a uL(tet V. elQlef] 22115 0.05 &
A4 2lLsestl 35U 210 rpm B. (i) ) YAS1H N2AR WA (i) Y[lAslH A
g1 e ou1de] UlEdsfl Aeidzl 52,

OR
Define terms: pitch diameter, circular pitch and module.
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Prove that the ratio of tension in the tight side and slack side of a band
1+putan 9)
1-ptané

Ulld 520 5 Aos ua ocﬂs Wseil 2lge vl wiel @S Gl
dQlldetl QIR oflAel YA GIRL AU M 441d B, 77:—’1 = (_“”ta“")"

1-utané

A multi plate disc clutch transmit 55 kW of power at a1806 rpm co-
efficient of friction for the friction surfaces is 0.laxial intensity of
pressure is not to exceed 160 KN/m?. The internal radius is 80 mm and its
0.7 times external radius. Find the number of plates needed to transmit
required torque.

Hce e (S8 say 2 1800 rpm UR 55 KW UldR 2led M2 53 8 %
QL YULZI] HIR uNRlell Ye-skieM 0o 8, welld dlddl 160
kN/m? 5di 4y «efl. HidRs (il 80 HIHl 8 wa dsl wilg
[Glosilsdl 0.7 AR B. %3] 215 2l e sdl HI %3] Wil

dul ).
Describe function of simple watt governor. What are the limitations?

Rixud dle ddeteil s1ef dlel 53] el defl Hauleldl 2f B2

A flywheel with a mass of 3 kN has a radius of gyration of 1.6 m find the
energy stored in the flywheel when its speed increases from 315 rpm to
340 rpm,

3 kN el HIY A1 salesld 1.6 Hleedl (Aol tR1d 8 2RUIR deil %5
315 rpm 2l adla 340 rpm 21U B AR salcSldH Al Glond 201k

Derive the relatlon L = eH9%or a flat belt drive with usual notation.

UlH IR o1 221ed ata s42 We2 slpd ut“a I _ eufoiy Nuid).

OR
Describe the function of a Proell governor with the help of neat sketch.
Yels BUo{l Heeel U1NE dldefell side] dilel 530,
The mass of flywheel of an engine is 6.5 tones and the radius of gyration
is 1.8 meters. It is found from the turning moment diagram that the
fluctuation of energy is 56 KN-m. If the mean speed of the engine is 120
rpm., find the maximum and minimum speeds
U [o2yolsil sAlUcSldo] €0 6.5 201 B Wal PRl (A2l 1.8 {122 8.
221 {lN o2 SIAIAMH Uef] st il HA B % Glolsfl Ayl 56 kN-m B.

| W [c2etof] U2 P$SU 120 rpm B, HEtH Wal dgfdH 3SU 211
Derive the condition for maximum power transmission by belt drive
considering the effect of centrifugal tension.

AlYld 2oRlotoll WU AU AL e SIBd gl HedH

UldR 2le[Helel Uil Relfd Aadl.
What is meant by vibration? How are they caused?

$Ustof) 048] 9] 8?2 Al 3dl 2ld iy 87

Explain the graphical method of balancing of different masses revolving
in the same plane

A5 % QelH scll [dldy Hidsil Addeieil ALl55E Ueg[d Al

A belt drive transmits 8 kW of power from a shaft rotating at 240 rpm to
another shaft at 160 rpm. The belt is 8 mm thick, diameter of smaller
pulley is 600 mm and the two shafts are 5 m apart. The coefficient friction
is 0.25. If maximum stress in the belt is limited to 3 N/mm? find the width
of the belt for an open belt drive.

and block brake is given by (
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W2 S18d 240 WIRULAU UR sl 2l1seHiell 160 1 1RY11AH U2 oflon
LLERHL 8 KW UldR 2letHe 53 8. ugl 8 {1l 15 8, «iieil ydlsil
14 600 HIHl & e A 21152 5 Hleell vid? 8. Qs 4Nel 0.25 8.
) UgIHi HeddH dll 3 N/mm? Yl Hal(ed S1A d) wlust Aee Sigd

HIS Wekqed] uslale 20kl
OR
Define: i) period ii) cycle iii) frequency.
UL R 53 i) UHUALGL ii) UIASE iii) 419 [,
Explain the analytical method of balancing of different masses revolving
in the same plane.

As % Qe sl (dldy Hidstl Aol Aet16lilsd ueg(d

HHedl.

An open belt drive required to transmit 10 kW of power from a motor
running at 600 rpm. Diameter of driving pulley is 250 mm. The speed of
driven pulley is 220 rpm. The belt is 12 mm thick and has a mass density
of 0.001 g/mm?. Safe tress in the belt is not to exceed 2.5 N/mm?. The
two shafts are1.25 m apart. The coefficient friction is 0.25. Determine the
width of the belt.

600 rpm U Aledl {12 il 10 kw UldR 2l M2 sdl Ul wUst
A2 sled %3] 8. s1o(daL Ydlal cuiy 250 H1HL 8. AduLled yel«l
$SU 220 HRYIAYH 8. Uzl 12 H1H] 1S & 3l dsfl HIA oldl 0.001
g/mm2 8. UgIHi AelHd dlQl 2.5 N/mm? &l dy o €ld] 1A, &
21182 1.25 Hl2e1l ¥id3 8. JQlis 8NBl 0.25 B. Aezefl uSluLe o155
2.

09

03
03
04
o¥

07

09



