Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - III EXAMINATION - SUMMER 2026

Subject Code: DI103000141 Date: 12-05-2026
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
Q.1 (a) Define lower pair and higher pair. 03
(21) g1212 02 2401 A2 V2 cuvAIRld S, 03
(b) Explain the working of scotch yoke mechanism with neat sketch. 04
(c1) 251 s 3G of 51T ois 2415 2418 214, 0%y
(¢) Explain relative velocity method for four bar chain mechanism to find velocity of 07
different links.
(8) AR (Asoll Aot MNerdl HIZ 512 el AB[G1va of) A0t A2 Ugld Ao, 09
OR
()  Explain Klein’s construction to find the velocities of different links of a slider-crank 07
chain mechanism with a neat diagram.
(8) sQgoxt soezstiol ol GURANAI s34l 22305 AB[G1% of)l (A4 QoS ol A2 09
3d13)a Nudl d Yas sl A18 AH204d],
Q.2 (a) Define cam and list different types of Cams. 03
(1) 331 o carvaiRia 52 210 %€ %€l UsR ofl 33 ofl AIE] cu. 03
(b) Explain the differences between single plate clutch and multi plate clutch. 04
(o) Roid L@z sa 219 368 Wz saj dRall dsiddl AHd). 0w
() A cam is to be designed for a knife edge follower with the following data: 07

1. Cam lift = 40 mm during 90° of cam rotation with simple harmonic motion. 2.
Dwell for the next 30°. 3. During the next 60° of cam rotation, the follower returns to
its original position with simple harmonic motion. 4. Dwell during the remaining
180°. Draw the profile of the cam when the line of stroke is offset 20 mm from the
axis of the cam shaft. The radius of the base circle of the cam is 40 mm.
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(©

(s)
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(©
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(1)
(b)
(1)

oflRAail B2l 119 ol1gs A SIAIAR HI2 AS $H [SKIYal S Ial] B:

1. 220 &13i(als 21(d 2419 90° 53 A22Aal EANUIal SH (Ase = 40 H11. 2. 241013
30° HI2 R 28 8 . 3. A1913] 60° $H A22l0t EANUl0l, SR A0 &lHi(als 21(d
A19 dofl 4O RAAHI Ui 52 8. 4. cliSlall 180° ENUlol R 28 . ARUR 22150]]

1 53 2A1seal] glefl 20 Hl] 21sAe BlA RAR SHoll MISISd ER. SHall A%

A8ddl] Pl 40 {1 8.
OR

Define the terms related to cam profile: 1) Prime circle, 2) Lift, 3) Dwell
34 WIsIgd Aci(€d cA1vyiRd s1: 1) MigH A5d, 2) (Ase, 3) s9d
Draw a neat sketch of a single-plate clutch with notation.

Rlord-1d2 sauall Yus 25 ofiellel A18 €121,

Roller follower is lifted by 40 mm for first 120° with SHM. Then after remains dwell
for 60°. Then falls for next 120° with uniform velocity and then remains dwell for
remaining period. Draw cam profile for given motion of roller follower. Minimum
cam radius is 25 mm and roller diameter is 20 mm. Cam rotates in CCW rotation.

AR gldIRal SHM &RI Ul 120° HI2 40 mm Gy $41H1 419 8. RIRGIIE 60°
HIZ FeR 2% 8. ugl 211l 120° Hi2 A3lel 491 A1 US & al Ul alislall
AHA2AIN HI2 F2R 28 8. AR sldlziRell 2410 d 1A HI2 34 MISIgd ERI. ooldH
34 [Plod1 25 mm & Aol AR 1A 20 mm 8. 3H CCW URMHLRIHI $2 8.

Explain the working principle of hydrodynamic bearing.
BlIISISIRIAAS ARG SR Rgid A4,

Write short note on the rope brake dynamometer with neat figure.
AU ds siuaHIHI2R U 4as A1s(d A18 sl oy @uil.

In a multi plate clutch the total number of driving and driven plates are 5. Permissible

contact pressure between friction plates is 0.35 N/mm?. The inner and outer radii of
the plate are 50 mm and 80 mm, respectively. Calculate the power transmitted by the
clutch when the shafts rotate at 400 rpm.Take coefficient of friction as 0.06 and
assume uniform wear.

Heel e sauHi glIgldar Aol gldot La2lofl sd AvAI S B. % 1Al URAdgj
goflel 0.35 N/mm? & gugi of 814 dl 400 rpm ofl 65U glodle &l uig N4,
L@eol] cigiRofl del 2ieell Pl AHoisH 50 mm Al 80 mm &. eyelall Jelis
0.06 Al Aol YfaislHs dRefl YRRl S,

OR

Explain with the help of neat sketch, the construction and working of differential
band brake.

48S 25uofl Heed] [552(02RAA Aos Aol 4ot 2Hal IR A3,
Write short note on prony brake dynamometer with neat figure.

Ulofl ds siRustidldeR UR as 15 2418 &8] oily aul.
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Q.4

Q.5

() In a multi collar bearing having 5 collars and internal and external radii are 100 mm
and 160 mm respectively. It transmits 80 kN axial load. Co efficient of friction is
0.06. Shaft rotates at 400 rpm. Find out power lost in friction. Assume uniform wear
condition.

(8) 2cdl Siciz ARl 5 SicR 81 B Hal 2ieroll 2ial GigRell Bl HgsA 100 mm
Aol 160 mm &lU 8. d 80 kN 12l wz%uwzel 2 8. anelell JLIis 0.06 .
21152 400 rpm W2 52 8. eI AHIAd] fsa M. Ylaigiag drofl tRell $2A.

(a) Describe any one type of follower motion with a figure.
(1) 2415(d 2118 Sigfuwr As UsiRell AU 21(Ag dblat $2.
(b) State Advantages and disadvantages of chain drive.

(1) Dot g1efd ol SIRAEI 2401 ASIRAEN 2114,

(©) In a belt drive, the tight side tension is 2780 N and the ratio of belt tensions is 2.78. If
the linear velocity of the belt is 100 m/min. then find the power transmitted by the
belt drive.

(8) Ace glgaai, eigfe 2A1gs Zoriat 2780 N B 2ial Gce ZoRlotal) RN 2.78 B, 3
Glceall Ul do1 100 Hle/@ (sl 81, dl Glce sigfd &Rl MA1RA Ad] yig M.

OR
(@) List the types of followers with a neat sketch of each.
() €] ) usizall Siclaioll Yeis 23U A1 A clalid.
(b) State Advantages and disadvantages of rope drive.
(1) Au g1/ ol SIEI 2401 AgIAUEN 1A,

() The gear train of a machine tool is shown in figure. The motor shaft is connected to
gear A rotates at 800 rpm. The gear wheels B, C, D and E are fixed to parallel shafts.
What is the speed of final gear F? Find also the train value and velocity ratio.

D-100

Wy ST
RS R S

(8) a2Nol gcioll PR 2ot 2A415QT cidigaiai 2] &. e g2 PR A A1 BAsiAd
& Aol 800 rpm U2 52 8. PIRIR <8l B, C, D 2Hal E AHid? 21152 AI8 A1sRAdl 8.
21(AH PR F ofl 21(d Sed] 872 2¢fot AcR) Aol 21 JJRNR vl N4l

(a) Define the terms related to vibration: 1) Amplitude, 2) Resonance, 3) frequency
(1) $uat 2dcifEid A0E) cuvAIRIA $A: 1) Asuclleys , 2) Whloled, 3) 2A1ddol
(b) List types of flywheel and state functions of it.

(o) saricdldotl UsIR) 240l Aol siRiTol] 21€] Glotidl.

(¢©)  Explain the analytical method of balancing of different masses revolving in the same
plane.

(8) AciAlsd Ad &Rl As % LAdHI Sl (At (At HIA o] AAGAI Ae4owC).

Page 3 of 4

07

09

03
03
04
oYy

07

09

03
03
04
oYy

07

(ol\Y

03
03
04
oYy

07

09



()

OR

State the causes of vibrations and remedies to reduce it.

(1) suololl sREN 2Hal dal gl21sdlotl GUIR @RI,

(b)

List types of governors and state function of it.

(e1) s1g0i2011 USRI 21€) GiotIdl 2140 dIdoTRg] S13T GidIAl.

(c)

(s)

Four masses A, B, C and D are attached to a shaft and revolve in the same plane. The
masses are 12 kg, 10 kg, 18 kg and 15 kg respectively and their radii of rotations are
40 mm, 50 mm, 60 mm and 30 mm. The angular position of the masses B, C and D
are 60°, 135° and 270° from the mass A. Find the magnitude and position of the
balancing mass at a radius of 100 mm.(Use any method)

ASY Lol Hi Sl AUR HIRA A, B, C ol D s 21152 AI& FSRIA & Fof YR
AoisH 12 kg, 10 kg, 18 kg 210l 15 kg & ol dHeil uRaHRIol (ARl 40 mm, 50
mm, 60 mm al 30 mm &. H1A B, C 2ial D ofl siefly Rafd i A el 60°, 135°
ol 270° 8. 100 mm of| (AR U A HIo] HEA 1ol UIFRAa M. (SIS
As Ugld ofl 91U s3)

*kk
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