Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) — EXAMINATION — Summer-2025

Subject Code: 3341903

Subject Name: Theory Of Machines

Time: 10:30 AM TO 01:00 PM

Instructions:
Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Answer any seven out of ten. g2l S1oUsL Aldell Fdled I
Define the following term : (a) Machine (b) Link.

oflAell 2oea AVALRIA) 52 )a) Heiled )b) [ds.
Enlist the inversion of four bar chain mechanism.

SIRUL1IR ABet (3 (c1tHstl cseief] UIE] 5.
Define Linear Velocity and Linear Acceleration.
{1 Q3L W FudlY UddL ey uAlRId 52,
Draw a neat Sketch of an Elliptical trammel.

plafesd alds{l 2269 3By el
What is friction? List types of friction.

Nl 9] 8?7 eNlell UsIR1sfl ULE] 52,
State the Laws of friction.

N Qlel| (M) %QLLc).
Define cam. State the functions of cam.

54 Ul Rld 5Bl . s esaLld).
State the main difference between Flywheel & Governor.

seldeSld wa dldef el Hul dslddl alld).

List types of gear train.

PIAR 2elell USRIl ALl 5.

Define following terms with respect to vibration:
i)Natural Frequency ii) Resonance

AleAQletell ULeH] ol Astl UElA AVAIRIA 53 ;
AU 1G] ii) IA8\eto

Differentiate between Single Slider Crank Mechanism and Double Slider
Crank Mechanism.
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(o162 19S5 [H35[c1ovH wo) SWE ELHSR S5 [H35[e1vH dA)

dslddl asalldl.

OR
Classify kinematic pair & explain any one with neat sketch.

s1oAN (25 Ue] 4[5 53] el S1SULL W sl 29 By A1

yuosdl.
Explain the difference between linear and angular acceleration.

Uil a S1Q01Y WAL gRetl dslald]l -,
OR
Differentiate between sliding pair & turning pair.

2418391 VR w4 212 U2 g dsldd) s,
In a four bar chain mechanism ABCD, fixed link AD = 3.5 m, driving link
AB = 0.5 m, driven link CD = 1.5 m and link BC = 3 m. Angle £BAD =
60°. Link AB rotates at 240 rpm in clockwise direction. Find:
a) Angular Velocity of Link BC
b) Linear Velocity of point E which is located on link BC at 2.25 m from
B.

SIRUIR Aol (X [1wH ABCDHUI, (554 (5 AD = 3.5 m, SI®(daL [ds AB
= 0.5m Sldel (65 CD = 1.5 m ¥4l (65 BC = 3 m. 5181 £BAD = 60°. (@5
AB &l(SY L0l [€2LIH 240 rpm UR 82 8. 20dl:

a) (G5 BCell 5191y A2l

b) (Gig E o1l Ju{ly Ao %8 B. 04 &l 2.25 m. U2 [d5 BC U2 [Rad 8.

OR
The crank of a steam engine is 300 mm long and the connecting rod is 1200
mm long. The crank is at 30° from IDC and engine speed is 240 rpm clock
wise. Find (i) velocity and acceleration of piston. Use relative velocity and
acceleration method.

RIH WoR)oiell 305 300 mm Eicdl 8 Aol 552191 S 1200 mm |id)
8. IDC 2l 395 30° U2 8 ¥l ¥ [eiof]l 35U el[SULNS{] [£2LIHI 240
rpmell §2 8. (i) [Uestell A2l waA W2l 211t a2 doL el Yoy

Usg,(defl Heeell 5.
Define formula for Torque and Power lost in friction for flat pivot bearing
assuming uniform pressure condition.

UH el e 18] Ra(d tIRlA s42 [Mdle ARaL 1R gNRMI cud Ud) 215

ol UldR Ul YAl Had).
OR
Explain construction and working of Single plate Clutch with neat sketch.

69 Y Y1 [Ao1d e seyef] el ol 1] YHomd).

Explain redial cam and flat cam.

514G 3 3a sA2 3H yHodl.
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List types of followers, draw sketch of any one.

slaldretl UsRell ALEl 520, 516 Ul A sl WY €12,

In a multi plate clutch total numbers of driving & driven plates are 5,
whichresults in 4 friction surfaces. If permissible contact pressure
between plates is 0.127 N/mm?. Find power transmitted at 500 rpm.
Inner and outer radii of plates are 75 mm and 125 mm. Take
coefficient of friction as 0.3 and assume uniform wear.

y(ee@e sayui SIe(dal wa Slde \Gesdl g6 vl 5 8, Bei1el 4
N AUIZ1HI URRIA . 91 @3] 9 UdIHd Sleese £x18l 0.127
N/mm2 8. 500 RPM UR 2le4 62 cll UldR 20lel. W@2leil Hid[Rs 24

W&Refl [FH2RUL 75 mm 34el 125 mm 8. &Rl 2Jlisa 0.3 €.
OR
Mean diameter of a single start square threaded screw is 40 mm. Pitch of
this screw is 10 mm and coefficient of friction is 0.13. Find the effort
required to lift the load of 20 kN at the end of lever, which is 600 mm long
and is at right angle to horizontal axis of screw.

Ridld 21 25AR A3 Hgell U1 ALY 40 HIHL 8. 1L 25l (1A 10
1] © wa gNlel) 9R1is 0.13 8. ldRell B3 20 kN «il 6119 GUlsdl
Y2 %63 o1 21dl, % 600 HIH] @il & 1 2geil 2415 w1l

$12WRLLUR 8.
Derive formula for torque and power lost in friction for flat collar, assuming

uniform wear condition.

542 5162 Q3o HI2 eNRIH] cud gd) 215w UldR HI2 YA Aadl.

Y1814 (QuR Hlzla.

OR
Prove that ratio of maximum and minimum tensions induced in Band of
Band& Block type brake is:
Tn _ ll+ u tanﬁ"ln

Ty ~l1- ptan @

AL 50 5 Wes W5 oS W 6Als USReL BSHI dIdld HedH A
dgdy dlldell I IR 8:

T, ll+ u tanﬂln

T, Lli1—putané@
The maximum permissible tension in belt is 2 kN. Its arc of contact with
pulley is 165° & coefficient of friction is 0.25. If 300 mm diameter of
pulley rotates at 200 rpm, find power transmitted by belt drive.
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QAe2Hi HedH A lHd dlRl 2 kN 8. Y&l 418 2415 315 Sslese 165° O
) 4yQLeA] IRLis 0.25 8. %) Yeleil cdld 300 mm ial 200 RPM &)

829, dl de2 s1od gIRL 2let§R Udl Uldr 2014,

OR
Prove with usual notation that Ratio of driving tensions for flat belt drive is
2.3log (T1/T2) = pe.

3| elleQlet A1 AL[odd 55 sA2 A& SIed Ul SI8(dd] 2oRlelsi]
JRIldR 8, 2.3612L (T1/T2) = pé.
Explain the working of sliding gear box for automobile with a neat sketch.

1 2HIG4LEE HIZ €L (30L BLuR ol sUe] SI e w15l 418

YH1dl.
OR
State advantages and disadvantages of belt drive.

Qe SIodailslael e AslAel deld).
For given data determine the net driving tension in the belt & initial
tension. The belt width 180 mm, thickness 6 mm, allowable stress in
the belt material2 N/mm? , diameter of pulley 0.5 m, angle of contact
165°, u=0.3.

WG 52l Ul Aeu a2 SI8(ddl 2oRlel 3al UIR[G1S 2Rl 155] 521,
Aes{] yelale 180 HIH, st 6 {1, dez Ul Ndldud 2y 2

N/mm2, Y&leil 41 0.5 Hl, 2a1e 21§ sle2 52 165°, u=0.3 @,
OR
Define slip in belt drive & Explain the effects of slip.

A SIodui Reua culRld 5] A REUs{] 2420 4H2d).
Draw the Cam Profile operating a knife edge follower with following
data:Least radius of cam = 50 mm, Lift of the follower = 40 mm,

The cam lifts the follower for its 120° rotation with uniform acceleration

and retardation followed by a dwell period of 30°. Then followerlowers
down during 90° of cam rotation with uniform acceleration and

retardation followed by remaining dwell period, Cam rotate in the clockwise

direction, Cam axis and follower axis are same.

of1A AG] Selef]l Heedll «lles V1o sldldR Hie 34 UlsLed &lR): SHsl

qgdH (A2l = 50 mm, §ldldR «{l (@52 = 40 mm,

54 5ldldRel detl 120° WRHEL HI2 A 54U el YAl Ao Uldudol AL

GUS B ¥ AURGULE 30° Ul GUR ReR € 8. ugl sldldR WSsUH e
UL wel Uldudol 412 90° 34 22l e (HUldl «flA w1d & u4a ugsl

G411 QU0 HLR +{lA ReR 2E 8, 31 aslulnsd]l SluHi 82 8, Susil

3] Wal sldldredl ul As AHlet YRl
Explain the term “fluctuation of energy” and “fluctuation of
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speed” as applied to the flywheel.

selldesld YR "Nelofof drele” wa "a{lse{l dueen Lo YHdl

Two masses of 8kg and 16kg rotate in the same plane at radii of 1.5m and
2.25m respectively. The radii of these masses are 60° apart. Find the position
of the third weight of the magnitude of 12kg in the same plane which produce
completedynamic balance of the system.

8kg el 16kg oll G £01 WelsN 1.5m Wl 2.25meil (oAU HHLet
AHAGH] 52 8. L Lol (At s-ofloned] 60° <1l WAl 8. d o
AULEIHL 12kg oil eviell 1ot aogetsil (Reuld 2Ulel 55 geilell (RireHs]

YLl siustlMs Adaed sadi,
Explain with neat sketch the working of Porter Governor.

UL dldelRe] 51 21289 w15l A8 Uuexsdl.
Define the following term :
(a) Periodic motion (b) cycle (c) Frequency

o|Aei| A0t AVALRIA SR
(a) (WRAL(SS Hllsl (b) AULBSE (c) ALl
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