Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) — EXAMINATION — Winter-2023

Subject Code: 3341903 Date: 19-01-2024
Subject Name: Theory Of Machines
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 programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
Q.1 Answer any seven out of ten. £21Hie{l S18URL Uldell o AU, 14
1.  Differentiate following: (1) Higher pair and lower pair
L dslad Ul (1) SRR UR M Al UR
2. List the inversion of single slider crank mechanism.
R [Rd1E AR Fo5 (HEe{losHoll SedRased ofl YLE] vdei i,
3. List advantages and disadvantages of belt drive.
3. e SIodell luel el AL G
4. List various types of cams.
¥, (aldy usiRell 3yl y1El wsild),
5.  List the advantages and disadvantages of friction.
U gNRlell slael del As1uel s,
6.  What are the cause of vibrations?
€ SUsdiUel dlell 51Q1 QL.
7. Define linear and angular velocity. State relation between them.
9. w1y A1 A S1Q01~A Aatefl e ul UL dell W3 dRAet) it % L),
8.  State the advantage of balancing.
¢ AdeR{ldl «ll §lUel QL)
9. Explain the term “Governor Stability” in brief.
€. “oldeR” Rofldlel ug 2sHi yHendl.
10. Describe Angle of Repose in brief
q0.  [asuslel dsui vHdl.
Q2  (a) State the type of quick return motion mechanisms and explain any 03
one.
usl.2 () (5as3ledd Mol M3elsoHetl UsiR quil e Slousl 1s A 1s(d 418 03
Yl
OR
(@)  State the type of inversion of four bar chain mechanisms and 03

explain any one.
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SIR011R AYetotl [H3ellSAHeAL Boclabel ol USIR QU] 1 SIOURL A S

U15(d AL qHmdl.
Define theory of machine and give its classification.

el U3 il § Hellelol cutul w1U) def cofls21 st Lc).

OR
Draw neat sketch of Oldham’s Coupling.
lese I sUdldlef] 289 wLs(d 1R
Construct velocity diagram of single slider crank mechanism in which the
crank & connecting rod are of 150 mm and 600 mm long respectively. The
crank makes 300 rpm in clockwise direction when it has turned 45° from the

inner dead Centre by using relative velocity method determine velocity of mid-
point of connecting rod.

A5 219 €UTR Fos (HE[AHMI Sose{l GedlE U0 mm dall sa5(2al
S ofl Uil €00 mm 8. Fo5 el[SULU <1l si2ledl [£211Hi 300 rpm &l
A 510 Ald 52 8. daul Ipc ALe Wu° ol WL wisild B.31a2ld Has ¢l

BU1L 53] 5aA5[(291 A5et1 He [Gig, o) A1 M)
OR
Solve the above problem of Que — 2 (c) by using klien’s construction method.

GUR Que -2 (5) Hi ¥QlIAE £lWE] sA8e1 So22521el Usg [l el QL.
Explain Klien’s construction with neat sketches for only velocity of the parts
of reciprocating engine.
RAUE2ToL URetet 1101l §5cd AL HIS “SHlotofl” Ut 29 M 1S[d Ae
YHodl.

OR
With neat sketch explain relative velocity method to find velocity of four bar
chain mechanism.
SRR Avel Y5 (o151 HI2 AN 21 Mled o] Ueg(d 415[d ol Heeedl Aqued).

List the various types of thrust bearings and state their applications.
el el USIei] Y AAsll ot1H U] dell dHell (afie Gulal

% 3lLdll.

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

Slse{lud QoS G sefl UL dell S1 wLgd dS M),

Explain the compound geartrain with neat sketgh.
A9 ¥ 1g[d dS “sUIBS AU 28l of S1A AHMd]..

OR
Define Module, Train Value & Speed Ratio.

H1syd,20el A&y dell RIS (LAl catlul w4

Compare flywheel and governor. (minimum four points)

561 cSle W AdetR ol dslaid AL ALIH] L AR Y l2d))
OR
Draw the turning moment diagram for four stroke 1.C. engine

YR s251clol LS. UL Aot HI2 2[4l H1Ae2 SIUIALM €3,
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Explain construction and working of Porter governor with sketch.
Ul dldeiR ofl el dellsld A1s[delTluHomd).

OR
Draw the controlling force curve for centrifugal governor.
2184214 2AdelR HI2 se21eflol sl 5 €131,

Explain the working of Epicyclic gear train with the help of neat sketch
A9 WL5(d A4S AU 1S5S AU 261" o S M.
OR

Derive an expression to relate tight side and slack side tension in terms of co-
efficient of friction and angle of contact for flat belt drive.

§Q2 GlE2 SIOU HIS 2182 K1% Wal A5 W1 HIe dRlld 2(1dle] 41l 5201
dlRdl.

Describe working of rope brake dynamometer with neat sketch.
AU A5 siuaAH1HleR 229 wis(d £12] AHendl.

OR
Explain construction and working of a cone clutch with neat sketch.

e ULSslefl Heeell Slot seUsfl 2UstL WA S1A HHA),

A disc cam is used to give motion to a knife edge follower. For the 1st 130° of
cam revolution, follower moves up 60 mm with simple harmonic motion. For
the next 40° of cam revolution, follower remains at rest. For the next 130° of
cam revolution follower comes down with uniform velocity. For remaining
period of cam revolution it remains at rest. Diameter of base circle of cam is
50 mm. Assume cam rotates in anti-clockwise direction. Draw cam profile.

A5 SIS FH 119§ A USIReAL 5ldlda UE1d 8. 3He{] 2103 [dell 130°
AL e1U1ed SlEldR g siilsfls auldel 60 HIH] GU WA 8. ugleil
40° MHRL £RU 1 51d1aR R 2E V. AURMLE 130° BHBL eRU 1 51d1ldR
(a5l Qa1 21 Uldiefl Yo osou 1 ULed) w419 8. ti1Slell GHEL

e 1e] Sl (R S B, JHell Aoy U5 <l 50 HIHL 8. 3 Ae2)
56154192 62 8 dH YRl 34 Ulslod el

Prove that if a body is in dynamic balance .it will be in static balance but revese
IS not true.

ULled 50 5 518 WlS] SIAS AaeyHl Sld dl d R [es Ayl ugl
S1A B.Ud def A A «ieil.

Four masses 10Kg, 12Kg, 15Kg and 20kg are revolving about an axis in same
plane at radii of 10cm, 15cm, 12cm and 09cm respectively. The angular
position of masses 12Kg, 15Kg and 20kg are 45°,120°,225° from the position
of 10Kg mass. Determine the magnitude and direction of the balance mass at a
radius of 11 cm for complete dynamic balancing

A5 LSS AR HIY 10Kg, 12Kg, 15Kg Al 20kg €214 8.d A5 83
WIAULY A5 % UULEL UL #si5H of 10cm, 15¢m, 12cm Ha 09cm (AL
AL8 52 B.12Kg, 15Kg 4ol 20kg HI{1Y ol 10Kg HI & 2462 Ul2H-t
45°,120°, 3491 2250 8. ] AYRL SId s AQe{lal HI2 11 emUR Y54l

W QoA U1 of Hiel wal [£2LL Al
Define the terms Amplitude, Natural Frequency, Resonance and Critical
Speed used for vibrations.

dlSWLlet HIe duldl Uel WElRys AuRE (5 5da] wal 512159 1S il
ISR
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(d)  Explain sliding gearbox for automobiles, with neat sketch. 03
(5)  wlRlHlwWIed Ui LSS AU 615y 2w WS LAl Heeell qHomdl. o3
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