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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) - EXAMINATION - Winter-2024

Subject Code: 4331901 Date: 11-12-2024
Subject Name: Theory Of Machines And Mechanisms
Time: 10:30 AM TO 01:00 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 following terms: 1) Sliding pair 2) Higher pair 3) Mechanism 03
ol WG yel culuAR(ld 520 1) @SSl U 2) el UR 3)
EERIR
(b)  State the types of quick return motion mechanisms and explain any one 04
with neat figure.

HSUL dodR Alld Uegddlell USR] LIl el SISURL A5 JeS
WLS5[d A8 AHmdl.

©  Draw a cam profile for a knife edge follower having lift of 30mm.The 07
follower rises with S.H.M for 120° of cam rotation, dwells for 30° of
cam rotation. Then, follower returns to original position with uniform
acceleration and retardation for 120° of cam rotation and remains
stationary for the remaining period of cam rotation. The follower axis
passes through the cam shaft axis and cam rotates with uniform speed in
counter clockwise direction. Minimum diameter of cam is 50mm.

30mm ofl ([@&2 Hlddl «ll®)s Wy s1dlR Hie 51 Ulslod £l 54
A22lsisll 120° HI2 S1dlMR S.H.M 41 98 8, 54 A 22lsisll 30° HIe
RE 8. ugl, 1Al 120° 50 A22let HI2 UHLel UAILS el Hedll 18
YO RULA UYL 52 8 W 5 A2Uetell GLSletl AHUIALOL HIS Re1R
E B, sldlwR  wel 3 2lse WUl UdR AR B wa B
eL[SULN ] (daeg, [eMi W 5HH LA U U1 62 B, BHell dgdH A1y
50mm 9.
OR

(©  Draw a profile of a cam which gives a lift of 25mm to a rod carrying a 07
16mm diameter roller. The axis of the roller passes through the canter
of the cam. The least radius of the cam is 32mm. The rod is lifted with
SHM during 120° rotation, dwells for 30° rotation then descends during
120° of cam rotation and dwells for 90° of cam rotation with uniform
velocity.

SUofl Ulslod €l @ 16mm cllddlol A6Ra déel sl Ul
25mmetl (@52 110 8. Ad2e{] 1) 5ol e il udR Al 8. 54l
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90° Yl :& 8.
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Draw neat diagram of elliptical trammel.

qudllon 2106 Yus wLs(d £lR).
Differentiate between Mechanism and Inversion.

(M35 [c1opH Wl YcsH AR dsldd 52U

A vertical shaft is supported on foot step bearing having flat end. The
diameter of shaft is 90 mm and it rotates at 600 rpm. The axial load on
the shaft is 10 KN and coefficient of friction is 0.05. Assuming uniform
pressure calculate the power lost in friction.

AUL2 BSIALUIL UdLsil 22U QR3] UR dlZ5d 2ALs2 AUIES . Als2ei] Ul 90
H1HL 8 WA A 600 WIRUIAH UR §2 8. 21§52 Uil wefld @il 10 KN & 3ol
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Sl 821
OR

Draw neat diagram of Scotch yoke mechanism.

1Y ALS (B [AAAHsAl Yas Hisld €L

Differentiate between completely constrained motion and successfully
constrained motion.

{dR) (el I(d A UsNAIYdS MR [ AUld 9 dsldd 53,

In a multi collar bearing there are 6 collars and internal and external
radius of 80 mm and 100 mm respectively. The coefficient of friction is
0.06 and it transmits 20 KN axial load. The shaft rotates at 600 rpm.
Assuming uniform wear, find power lost in friction.

HEZ] 516 ARIAUL 6 S16R Wl Wid[RS Wal Glled (ARl eisH 80
mm = 100 mm 14 V. eNlell Ii5 0.06 B w4el d 20 KN wefly
MR UALRA 52 8. 21182 600 WRUIAM UR 82 8. A sl Al
41201 5309, eI WldAd] 215 ).

Explain various types of cams and followers with neat sketches.

(clca usietl 311 ol sldluiel s ¥y Alel AuAndl

State the various types of thrust bearing and their applications.

g2 GR21eil (Al usiR val dueil 23| wBLLdl.

Derive the expression for friction torque for a collar thrust bearing
assuming uniform pressure.

ALl £011CL HIREL 52l SlaR e ARdL HIR gy l 215 uR
ey (sd Aadl,

What is the function of cam? What are the components of cam
mechanism?

IYqf 51 2 B2 3 (X [einHell w2 5] 2| B2

Explain the principle of working of hydrodynamic lubrication.
SLOSISIUA LS Y (Gi32A0t0ll S1etl Riegida Al

Derive the expression for friction torque for a flat pivot bearing
assuming uniform wear.

AUl [QUR HRWYL s3a sd2 dlde ARdL U2 aNel 21§ Hi
(e (sd Aadl,

Give the classification of mechanical power transmission and state the
advantages of belt drive.

AiGES UldR 2l Melels] do{ls201 WU W Qe SIedsil slUel
% lidl

Discuss the advantages of gear drive.

Pl stodetl slaeludlefl dUl 520

Prove with usual notation that ratio of driving tensions for flat belt drive
is 2.3 log (T1/T2) = o
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OR
Define slip in belt drive and explain the effects of slip.

W SIgdU Raua cdvAlRld 5] 1A [ReUs{] 2420 quesd),

Explain the construction and working of epicyclic gear train with neat
figure.

YelS AIs(d A1 AU A(SES Bl Solo] Gt sIH e 51 Yuoxtdl
A pulley having 1.5 m diameter and rotating at 300 rpm transmits 35
KW power. Arc of contact on pulley is 11/24 of its circumferences. If
the coefficient of friction is 0.3, find the tension in the tight and slack
side of the belt.

1.5 {122 1 H1dd] #aA 300 A IRUTAH UR $2cfl 2129151 35 35 &y
UldR 2l (He 53 8. 29151 UR useil AU dstl URestl 11/24 8. )

1N Ble1l 98115 0.3 S, ) Uz lefl Yacl e Slefl wilogHi datld Ak,
State the different types of flywheels and explain any one in detail with
sketch.
[Alae uslRel setidesley sQlldl Wa SlURL Asa B YA
[Adld iR Ml
Explain the principle and working of centrifugal governor.
Jer U1 dlctefRetl Riegic W SRIA YHoxidl,
An engine rotating at 90 rpm produces 295 KW power. Coefficient of
fluctuation of energy is 0.1 and its speed has to be maintained within 5%
of mean speed. Find out the mass of the flywheel having radius of
gyration of 2 m.
90 rpm UR & W (=2¥e1 295 KW UldR Gcusi 52 8. Qlodefl quelesil
JI3Li5 0.1 & Wal deil 35U UL A [Astl 5% il vieR Mndd] w154,
2 Hleedl (Aol tRlddl salucslde] £0 21l

OR
Explain static balancing and dynamic balancing.
(25 AQ[Rid] WA SIUA(HS QG [R{1 Y-,
Define vibration and state the different types of vibrating systems.
$Uet A UALRIA 5] WA [cfdy usiRedl digm(Eal [Rerd salidl.
Explain the graphical method of balancing several masses revolving in
the same plane.
N %1@#1'1 §2dl Wals UHEa Aq(dd sl ALlssa uegld
HHw1dl.
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