Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) — EXAMINATION - Summer-2023

Subject Code: 4331901 Date: 18-07-2023
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 programmable & communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6.  English version is authentic.
Marks
Q1 @  Define the following terms. (1) Link (2) Lower pair (3) Higher pair 03
sl () of|Asq] Lol U LRd SR (1) (A5 (2) AlHR UR (3) SR UR °3
(b)  List the inversions of four bar chain mechanism and explain anyone with neat 04
sketch
@) 512 IR AVl (M ([cAHell Hodoisll YRL tlelld] WA SISURL As A By °F
U8 Yl

(©  Adisc cam is used to give motion to a knife edge follower. For first 120° of cam 07
revolution follower moves up 42 mm with simple harmonic motion. For next
60° of cam revolution follower remains at rest. For next 90° of cam revolution
follower comes down with simple harmonic motion. For remaining period of
cam revolution, it remains at rest. Diameter of base circle is 50 mm. Follower
axis is passes through cam axis. Cam rotates in anticlockwise direction. Draw
cam profile.

(8)  AS5 (S 53U s USIRe1L SlAldR o UGId & 3Hs{l ewdldell 1200  ©°
ARl (MUl SlAldR e slHifes aldell 42 mm GU WA 8. uglei]l
60%1l ®HEL (MUl SlAldd (2R @ 8. AURWLE 90° HHEL £ (HUled
slelar Rpug siifts aufdell Wldiefl o o) Uil 4414 8. wislsil
HEL e(HALe SlalaR RR2 28 B oAl 6l 56 <A1y 50 mm 8. SldldRedl
A [suA AHsll AUl UAR Ll 8. 34 A21s6ls Al 52 8. L UL
EATRNEtcRAR]

OR

©)  Draw the profile of cam operating of knife -edge follower having a lift of 30 07
mm. the cam raises the follower with SHM for 60° of the rotation followed by
the period of dwell for 90°. The follower descends for the next 60° rotation of
the cam with the uniform velocity, again followed by dwell period. The cam
rotates at a uniform velocity of 120 rpm has a least radius of 25 mm.
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A oA1gs W slaldR o ARSI AA(d Hiudl Hie AN [Aold M AR
dHell UlsLEE €121 SHeil agri [Hogil 25 mm 8 sldlaRedl (@s2 30 mm 8.
3Hsil 60° URGHEL e (Hled 3 slaldR Rpug sidifes Hl2lstel Qlusid 8
ARGLE 90°. (MUl G °AG] RaufdHi & B URGILE 60° UR&HYL
e HALA Y[A81H AeNA1E] 120 rpm &l «{1A u11d B URGALE AHs{l ti1Sletl
URMHUI e MAUlel sldldR Uldleil Yo 20U 1 ReR & 8.

Draw sketch of Elliptical Trammel

(e fesd 2ndq] By £l

With neat sketch explain relative velocity method to find velocity and
acceleration of four bar chain mechanism.

SIRUIR A8l (HE[eAxsHoll AL el UAdlA 2lleal Hi2 YaS By 11d kA2l

Ad (2] ueg(d UHd).

A flat belt 80 mm wide and 4 mm thick is used in belt drive. The angle of contact
of belt on pulley is 120° and coefficient of friction is 0.3 for it. If density of belt is 1
gm/cm3 and allowable stress is 1.4 N/mm2, find belt speed for maximum power
transmission.

A5 WeR LA Hi 80 mm USLULL el 4 mm S| §42 (e dUR (Y & §6fl Ued
Qe o] 5le252 21 1200 el YN QLIS 0.3 B %) Aees{l eeldl 1 gm/cm3
ol Gzl Adl A 1.4 N/mm2, €ld dl HedH UldR 2l [H2lel s UL
dezef] aufd 20l

Draw sketch of Oldham Coupling.

ules e1H sudlal o 25y £l

Explain with the help of neat sketch a quick return mechanism using four bar chain.
Yels BUell Hegell S olR Aeloll GUAL 53 (a5 leod HIX[edoH
YHodl.

In a belt drive tight side tension is 2500 N and the ratio of belt tensions is 2.78. if
the linear velocity of belt is 720 m/min. then find the power transmitted by the belt
drive

s A SIBdU 2162 WI%e] dll 2500 N el el dlll of IRIHR 2.78 & %)
Aezell Y AL 720 m/min €l dl e SId BUR GIRL 2led (M2 adl uldR
20\l

Classify mechanical power transmission.

U35 UldR 2l [Hlets] ao([sL 52,
State advantages and disadvantages of gear drive.

OR

[l sledstl slael e 2§18l dldl,
Derive formula for torque and power lost in friction for flat collar bearing.

542 516 AR 112 eNRIHI o2 8Ad 215 A UldR HI2 sl[dl Aad),
OR

List types of gear train and draw neat sketch of any one

PIAR Setetl USIRIAL ALE] tlotld] Ao SITURL A seil HelS ¥3Y 1R
Explain construction and working of Cone Clutch with neat sketch.
YELS Y U8 Slot SetUo] olitisIH el s qHx1d).

Derive expression for friction torque in foot step bearing also equation for same
assuming uniform pressure

§2 U AR ol (5521 215 ltclley YA dRal. Y51 VR eflui] 1.

Differentiate between Brake and Dynamometer.

W5 va SIIAHIH2? dA dslad 5.
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Explain construction and working of Rope Brake Dynamometer with neat
sketch.

AU Qs Sl Witsiy vial s1 Yels 33U d Yuestdl

A compound gear train consist of 6 gear A,B,C,D,E and F. Gear A, B, C, D ,and
E have 80,40,50,25 and 50 teeth respectively. If the gear A and F have speed of
40 rpm and 400 rpm respectively. Find the number of teeth of gear F and draw
neat sketch of the gear train.

s 51UIGS PR 2oiUi 4 &9 AB,C,D,E ol F 341dd & 3142 AB,C,D,E ol
F GUR {53 80 40 50 25 dall 50 tldl Uldd & %) Pl A dell PR F«il
1S a5t 40 Wil Wld (Mleie 24 400 wiel wld M2 el dl PluR Feil

eldl ol Aual 08l dedl PR Seisfl 229 1 1s[d £12)
OR

What are the different types of friction clutches? Draw neat sketch the of cone
clutch.

eIVl 5elUstl (dldy UsIR) Q) 87 205 561l Yes By €12,
Explain with neat sketch the construction and working of Differential Band
Brake.

[S8(R1A4 QoS B Sef witsIH W 51 YeLS 35U A 18 Yuextd).

Two parallel shafts A & B are connected by spur gear. Shaft A rotates at 120
rpm and shaft B rotates at 480 rpm. Approximate distance between two shafts is
about 500 mm and each gear is of module 8. Find the numbers of teeth on each
gear and the exact distance between two shafts.

o qH{dR ALse WR AR GIL WLSAMi Ll B L5 A 120 rpm 4 QULS2 B
480 rpm. &l §3 B A 21182 dRs] Bid @AM 500 mm B dell PluRell eldl 416
H1sYdell 8 dl oal BluReAL tidl ofl Aual AU 6 Ulg2 dRAe] ALs5YH vidR ]
State use of turning moment diagram.

2121 1Ae2 S1a1AHeAl GUAN gRld),

Explain Turning Moment Diagram for a single cylinder double acting steam
engine with neat sketch.

269 Y A1 R iAo sud W[5291 U W (ool HIR 2[o12) HINee
SIALALH YHcl.

Explain the construction and working of Hartnell Governor with neat sketch.

S12AE dlclelo] wits1H WA SI1A YeS 3B A1 M4l
OR

Define terms: (1) Frequency (2) Resonance (3) Free vibrations

UL Rld 52): (1) Blddst (2) USE (3) Hsd Wigsil
Compare Flywheel and Governor.

s41AcSld A Adefofl UM MG 520,
Describe balancing of single rotating mass by a single mass rotating in the same
plane with formula.

YA A8 AUl AUAGHT §dl WS % £l GRL WS % §dl £Ulell AdEels]
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