Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IIl EXAMINATION - WINTER 2025

Subject Code: DI103000141 Date: 04-12-2025
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
Q.1 (a) Define 1) Element, 2) Structure & 3) Machine. 03
(1) cavaiRia s 1) AdAoe, 2) 225U2 210l 3) el 03
(b) Explain any one Inversion of Four bar chain mechanism with figure. 04
(c1) iz o112 Defot MB(G15310] SiULI As RYcsa 2A15A 2418 224214, 0w
(¢) Explain single slider crank mechanism and its velocity diagram with neat sketch. 07
(8) Ao 2c1/52 Bos [AB(61521 2401 Aot A1 SIAIA1HA 25U A1 AN, 09
OR
(©) Classify Kinematic Pair and explain any one from each classification. 07
(8) afdNa Rlgf aollsel 82 2ial €35 dllselziel iyl As AHwdl, 09
Q.2 (a) State types of thrust bearing and explain any one with figure. 03
(1) giee Aolotl USRI LI 240l SiEURI As A1S(A 2018 AN, 03
(b) Enlist types of CAM and Follower and explain any one CAM & Follower. 04
(o) CAM 213 S1d1H20i1 USRIl €] GlotId) 2Hal SPURI AS CAM 24l SIAIAR 0w

AHq).

(©) Draw a cam profile for a knife edge follower having lift of 50 mm. The follower rises 07
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 50 mm.
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AS ollgds A%y LR1dd] SiA1H06] 1 MIsIFd €10, FHi SidI40]] [Ase 50 mm &
Aol d 120° 3H AHERI dUA A0 A1dd 2A(Ae] $2 . SIAIRAR SHall 30° AHERI YU d
2242 28 & (dwell) Aol AR Uedloll 120° &A@ duid AAN HA2] Aol MAUd2e]]
Y1691 52 8. GiISlall (IR Uedlail) AHAHI SIAIAR R 28 8. sl 43], 3
liseoll YlHil UA1R YU 8. 3H alSUINall sielofl [Avg [E1Hi A524u] é1@e]
S 8. 5Holl dgdH I 50 mm 8.

OR

Explain Selection Criteria for Drive Selection in Power Transmission.

UldR 2loAARIciHi SIgd U] HI2 uRiedlloll HIUES
AHd].

Define 1) Base circle, 2) Cam Profile, 3) Lift 4) Dwell
RYIWAIRd s 1) 6l A5d, 2) 3H Wislgd, 3) [Ase val  4) sdd

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

16 mm AA0l] A1 URIddI A A0, 25 mm [ASe AIUdl SHoll MisIdd 1R,
AdRell U3, SHoll SogHiell UAR &1 8. Holl dgdd PRIl 32 mm 8. IR
120° ofl 33 Ulraiael e2(R2u101 A1E] Wid1€] 21(A (SHM) o] Glus1a &, yedloil 30°
oll URAHEI £2(A U101 BIUSIAA RUAHI 382 28 & AHal RIIRGIE 90°1 1 URAHEI
ag@em A524u1 A21¢f] of1 2419 . uglail URaiHERI €ARNUI0 ofID RelAAi ReR
W D.

Explain velocity ratio of simple belt drive with figure.
A0 Glee Glgdofl Aot Afeilci2 A15(AQ A18 AHnd].
Explain single plate clutch with figure.
Rlord v@e say 215l A18 AH949.

A vertical shaft is supported on conical bearing and subjected to axial load of 15 kN.
Outer radius of cone is 3 times its inner radius and cone angle is 120°. coefficient of
friction is 0.05 and shaft rotates at 120 rpm. Permissible pressure is 0.35 MN/m?.
Find 1) Bearing radii  2) Power lost in friction. Assume uniform pressure.

As sidllsd MAdle AdaAi allsd 2!|saés€|cﬂ ) aell doll BUR 15 kN o) _QH%”?J
dls d1dl 8. Sloiol]l c1816f] Pl 2ieall Pyl S 3 2100 & Al Sial Jia1d 120°
8. A3l dl qlIge dRAoll gy RIS 0.05 & del IS 120 rpm &l $2 8. 0.35

MN/m? ¥2dl Y[ois1a Ynell yRell 53] oflA Hyoidll (SHd M. (1) AT10]]
Plega124] 2) e RIHI Y Ydl UIYR.

OR
Differentiate between Brake and Dynamometer.

As Aal SRIaAHIHe2 URJ dslad weld).
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Explain equation of force for differential band brake with figure.
[S5R(021RAd Aos ds HIe ciong] A1l 415(d 2418 AHMd].

A multi-plate clutch transmits 55 kW at 1800 rpm. The intensity of pressure is not to

exceed 160 kN /m? The external diameter of Friction plates is 130 mm. If the internal
diameter is 0.7 times the external diameter and coefficient of friction = 0.1 find the
number of plates required. Assume uniform pressure condition

As HEZl-Lde sAj 1800 rpm UR 55 kW 2lod (e 52 8. eativlal] dlddl 160 kN

/m? &l a¢y of eIcfl A, eI Ld2ioll ofi@l IR 130 mm 8. A Aidls A
Gli@l UIAall 0.7 QN &l al ¥Rl JRlis = 0.1 &1 dl ¥33] vaclell 24v1 2N,
Aol eatil Rl YR,

State types of flywheel and functions of flywheel.
sAluceldall USIR) ol deil ST ¥RIId].
Explain simple watt governor with figure.

A0 12 Aol (A 2418 A3,

A pulley having 2.0 m diameter and rotating at 250 rpm transmits 40 kW power. Arc
of contact on pulley is 11/24 of its circumference. If the coefficient of friction is 0.3,
find the tensions in the tight and slack side of the belt.

2.0 m <41Ad101], 250 rpm &l sl Yydl sA2 AAce %IR1 40 kW ofl UIdR 2loRd(A2 52
8. Ydl GUR dail UREGil 11/24 1191 Y2 2415 2§ Sloese HA 8. % e

dax.ydl u edelis 0.3 &lu dl 212 a2l 2as AISHI dIdIdI 2oRlolali YR
4.

OR
Define 1) Module, 2) Pitch, & 3) Circular Pitch.
QIR S 1) Hisyd, 2) A, VHal 3) 2ANAUsiR M,

Draw Turning moment diagram of four stroke cycle engine. Also state use of turning
moment diagram.

N

SR 2215 AIISH Alc%alall 2[ald] HlAoe SIUIAIH ER. 2[cidl HIHo2 SIAIAIHa]
GU1a1 Yl eI,

An engine rotating at 120 rpm produce 300 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.

120 rpm &l 52 215 A(0%¥at 300 kW Sl Beust 52 8. ol duele lis 0.1 &
2al dofl 21(Q, 242121 2A(Aatl sU Hi HAUTE 2JAuid10l] & A1 2ASUA TS 211212200t 2 m
8l A4l SR celdaf €0 QN

Explain need of balancing. Describe the effect of unbalance.
Agdatof] 3Ry AHA). 2RigH0tol] 24242 gRid].

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

A AN AHAAIHI S A EN &RI AS % Sl ENgf Aol AH¥IC].
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()  Analyze the steps for analytical method for balancing several masses in one plane.

(8) s ¥ Axddi 2ials £01al 2igAd sAlofl [A2AvLIIcHS Ugldof dblal 531,
OR

(a) Give Classification of Vibration.

(1) $uoiq] yollszel 521,

(b) Describe 1) Degree of freedom, 2) Cycle, 3) Amplitude, 4) Resonance
(01) gufot 531 Q) 2ad2iaiofl 320, /) s, 3) $Uai(AdIR, ¥) USE

(©) Describe Graphical method for balancing several masses in one plane.

(8) As ¥ Anddi 2ials £01al 2ig(Ad sl A1EsA UgAd] delot S,

*ekk
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