Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 EXAMINATION — Summer-2026

Subject Code: 4331901 Date: 22-05-2026
Subject Name: Theory Of Machines And Mechanisms
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1.  Attempt all questions.
2 Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.

Marks
Q1 (@  Define: (1) Solid link (2) kinematics (3) dynamics. 03
i ) uAlld S (1) AlEs (s (2) sIANlsA (3) SIAMSA. 03
(b) Define kinematic chain and check it with mathematical formula 04

apply to rectangle and tringle, it is kinematic chain?

©) 519025 ATelal cUlVALRA 5,1 GuARY dul (AslQL Hle  °F
AL[SUAs el GUALdL 53] A 515ANELs Aol B & ol d s

(©  Draw the profile of cam operating of knife -edge follower having a 07
lift of 40 mm. the cam raises the follower with SHM for 120° of
the rotation followed by the period of dwell for 30°. The follower
returns for the next 90° rotation of the cam with the uniform
retardation, again followed by dwell period. The cam rotates at a
uniform velocity of 150 rpm in clockwise direction has a minimum
radius of 25 mm.

® 40 Hl{lol (@52 yRlddl «ll9§-A% slAlMRell 3H AU(Baefl  ©°
Uls1od £l 34 sldldR dell 120° AiuReHBL £311lel SHM &l
GUSIY B, AURWLE 30° off UHUIALN] Ul ReR e 8. sldldR
Sustl A 191H] 90° UReHEL HIR Y51 121Sestel Al Ud 82
8, Wislell UL HI2 Al RaR & 8. 34 alsulns]
(21111 150 rpm ell AHlet ddL UR 63 & defl dgdi (A2l 25 mm
2

OR

(©  Draw the profile of cam operating a roller reciprocating follower 07
and with the following data: Minimum radius of cam =20 mm,
lift=42 mm, roller diameter =15 mm, the cam lifts the follower for
150° with uniform velocity followed by dwell period of 60°. Then
the follower lowers down during 120° of the cam rotation with
uniform velocity followed by dwell period. the cam is rotate in
anticlockwise direction, the cam axis and follower axis are
intersecting each other.
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A9 U2l sldlRs] AdULGst 52dl W o{lAell 32l A1
5Us{] WIs19E €12 SUel dgdi (3ol = 20 mm, [652=42 mm,
A4 A = 15 mm, 3H 5ldldR dell URMHELD 1500 UL XS
UMl Aef] GUSIY B Wl AUl 60° oli AHUILOIL €34 Lo
sldldR Re1R ¢ 8, sldldR 120° 34 URMHBL £ (M Lol A 54U Lol
Aol UL oflA A1d B Wl RAURGULEAL URMHRL el R &
8. 34 sAlsdlen [eAMl 2 8, 34 wel ¥ sldldR 1y
A suilna B .

List inversion of single slider crank mechanism. Explain any one
with neat sketch.

Rid1d 2185 Jos M3 (Aol Boddielsfl ALEL 5, 516URL W s
29 (5[l A8 Ayl

Describe the procedure to draw velocity diagram of single slider
crank mechanism relative velocity method.

Ridld alysR 305 HIdellouell RASla ddl(el-ll ldeil dal
SIUIAM €1dlefl U5 Lo dRlet 53).

Drive an expression for the friction torque and power for single flat
collar bearing considering both uniform pressure and wear theories.
Ridle 542 516 AR HI2 eNEl 215 W UldR HIRell Yot dlRd),

WS YH Lol 6011 Al (YR Gia eflU] HI2.
OR

Explain with neat sketch Beam engine.

A9 W 15(d 18 6{lH A [e2¥s1 AHd.
Explain with the help of neat sketch a crank and slotted lever type
quick return mechanism.
WY AIS[d U Fos waA WRS dld elsu (5ds et
EE{ERATRIEL 1
Derive an expression for the frictional torque and power of a flat
pivot bearing assuming (i) uniform pressure and (ii) uniform wear.
542 Ulde AR HI2 215 wa AlSd cud HIR <l yAl(i) WsHLet
€411 s (i) AHLet [AuRe(l 1lRKL 53] Had).
What is the difference between a reverted gear train and a
compound gear train? Explain with help of sketches.
RS PLuR 2ol W 51UIGS PIUR 29 9 dsldd 8. el
Heel AHdl.
List types of friction clutches? Describe with neat sketch the
working of single plate clutch.
VRl seUell USR]l UlEl 52, e wlsld A1 {og W@e
sl S1 Useg (d uHomd).
A multiplate clutch transfers 100 KW power at 3000 rpm, the
friction of the friction surfaces is 0.18, the amount of axial pressure
should not exceed 300 KN/m?, the inner radius of the friction plate
is 75 mm which is 0.5 times the outer radius. Find the number of
plates to handle the required. torque assuming uniform wear.
s H(CWe 543 100 KW Uld? 3000 rpm &l 2ls4s2 52 8, eNil
AULE12e0l eNRlis 0.18 B, wefld exl le{l 151l 300 KN /m? &l
dudl o 1SR, 4Nl Ralefl el (FoRll 75 mm 8 B wllEl
[Fogtlell 0.5 28] 8. Y1514 ARefl HILL 48 %63 215 AAULlEd

s \@2)ef] vl 211k,
OR
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State effects of slip on velocity ratio in belt drive

sA2 W sLeaui ddl 2[R U Reus{l 241 asLldl

Classify brakes

Ao a5l 520

A ship has 5 flat collars on its thrust shaft, of outer diameter 400
mm and inner diameter 200 mm, a total thrust of 75 KN is felt by
the propeller. If the coefficient of friction is 0.1 and the engine speed
is 150 RPM, find the power dissipated in friction, assuming the
following conditions (I) Uniform pressure (ii) Uniform wear.

W5 dslBlell U 2Ls2 U 5 A2 S1a¥ w1Ad B, Bell (isRell Ul 400 mm
el Bieell ALY 200 mm B, WIUER gL §6 75 KN YR |19l 8. ) en©l
21li5 0.1 S1U A W [easetefl WiLS 150 RPM Sl dl eNBIHI duc] ] 21(5d
2, «{lAsf] 21l IR (1) YLeAsIH VAR (ii) YletslH dluR.

Describe function of flywheel

561y c8ldell s1le] drlet $30

A cast iron flywheel used in a four stroke engine produces 120 KW

power at 240 RPM, the maximum speed fluctuation is 2% of full

speed, the work done during the power stroke of the engine is 1.25

times the average work done during the cycle, the density of the cast

is 7800 kg/ m®, the width of the rim is twice its thickness, the value

of hook stress for the rim material is 4 N/mm? Find the mean

diameter of the fly wheel and the cross section of the rim.

W5 512 W5 Nt quldl sl widde] sal céld 240 RPM &l 120

KW UldR Guat 52 8, ldefl HedH duge ulel dlsel 2% %24l 8,

W[eogelotl ULdR @S eAHUL ad S UlUSE eAHULA Ul UL 5Ll

1.25 28] B, 512 wAeisil eleidl 7800 kg/m? 8, Mol USlLE A«il SIS

sl A AR B, AU HAUE U2 &5 A o Y& 4 N/m? sdlY [ced <l

URALL ALY el Iuell w15De, el

Derive the relation T1/T2 = exf for a flat belt drive with usual

notation

UM {5d U1 s82 Ble2 SIBd Ul T1/T2 = erd ojy Nuid).
OR

Describe the function of a Hartnell

governor with the help of neat sketch.

e 15[ ol Hee s1ead dldste] 51 quld).

Draw and explain the turning moment diagram for Four Stroke I.C.

engine.

512 2215 WLE. AL WeRel HIeil 2o{[ol H1Ne2 SIAIAM €13 2 HHoMC).

Derive the relation for maximum power transmission by belt drive

considering the effect of initial tension.

e sled Ul UR(MHS dQlldef] 21U lleH 48 HedY UldR
2l (H2let HI2e{l so5121el Hund).

Define terms related to vibration (I) Frequency (ii) Degree of
Freedom and (iii) Resonance.

AlgLlel HI oflAetl Uel AU ALRIA 520

(1) slsae{] (i) (SAL 45 S1SH Al (i) ALelo.

Explain the balancing of different masses revolving in the same
plane.

W 5% Wil 2l el el Lullsil Adde Hieeil Ad qudl.
3KW power is to be transmitted through an open belt dry, the linear
velocity of the belt is 3 m/s, the lap angle at the small end is 160°,
the friction is 0.2, find the increase in power transmission by
increasing the initial tension of the belt by 10%.
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s MU QE2 SIY GIRLBKW UldR 2lsi(H2 5dledl 8, deze)
WS AL 3 mis B, sllefl Yel uell ay xd1e 160° 8, eNQliS 0.2
8, Aeddl SlaA(aud oAUl 10% <l dulR]l Sl UldR

2l [HRleii gl adlR) 2N
OR
List causes of vibration.

CTRIARLETEIRII A RITEA RN

Explain the balancing of single rotating mass by two masses rotating
in different planes.

el el QelHi sl W 01 gIRL WSEL  §dl €0le] dddel
YHodl.

An open belt drive is to transmit 15 KW power through a leather
belt from a motor rotating at 500 rpm, the diameter of the motor
pulley is 250 mm, the centre distance between the two pulleys is 5 m
and the speed of the driven pulley is 250 RPM. The density of the
belt is 1100 kg /m® and the safe stress in the belt material is 3
N/mm?. Find the width of the belt if the friction is 0.2 if the
thickness of the belt is 10 mm

As wWlud de sIgd ol QuR A ¢RI 15 KW UldRd]
2l [H2lel 500 rpm &l sl {122 uzell s:dle] 8, HIeeilydl«l
d 250 mm 8, & Y&l dRls] Ao [Seed 5 m & ¥a Slde
ydeil d(d 250 RPM 8. Kesil geldl 1100 kg /m? & Wl A&
H2lZlUE Ui dElHd U 3 N/mm? 8. MRS 0.2 8 %) Aee o)
1SLE 10 mm 1A dl Aez+{l yelale 20l
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