GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER —4(NEW) EXAMINATION - WINTER - 2021

Subject Code:3341903 Date :27-12-2021
Subject Name: Theory Of Machines
Time:10:30 AM TO 01:00 PM Total Marks:70
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Answer any seven out of ten. izl SIHUBRL Ald<ll syALoL Sl

Define the terms Kinematics and Dynamics.
SRS B S5 Uil ArvAL 2400

Classify the types of links used for transmitting force or motion.
6ol 5 AU[d 2Leu M2 5241 HI2 quRldl [ds o qoilszel s,

State the types of Kinematic Pair according to nature of relative motion.
AUUE U AL BUAIR SRS U2 AL UsIR syRUAlL

Explain the inversion of mechanism.
Hlsdl2u GesHoL uumal,

Define Linear Velocity and Linear Acceleration.

Uil 9L 242Ul UL Al vl il

State the laws of Static Friction.

24[ds uidw <L (44l srendl.

Explain, what is Angle of Repose.

(1M, 5101 9] €9 d A1,

Differentiate between Flywheel and Governor.

SAASELE e AAAR A2l d5LAd, AU,

State the advantages of Balancing.

AL L 51421 7 BLAL.

Define the terms Amplitude and Natural Frequency, used for vibration.
QAUASAUA HIZ AURLAL UEL AZL HIAAL 24 4236, 5l594] <l carval i,

Differentiate between Single Slider Crank Mechanism and Double Slider
Crank Mechanism.

[Rianet 2at1)er 55 HlsedlotH 214 go1a 2a1542 55 HlslAH 42241 dglad 2l
OR

Differentiate between Machine & Structure.

Hofld 24 22542 9231 d5lad 2Ul.

Draw the figure of Elliptical Trammel showing clearly name of its links.
Heltilsa 2ua <l d<l [dsal i zup vl caladl susld eizl,

OR
Draw figure of Oldham’s Coupling showing clearly name of its links.
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2l H sUElAL | Al (el Am 242 yrl egiadl 2415(d 22,

In a four bar chain PQRS, PS is fixed link. Lengths of links PQ = 62.5 mm,
QR =175 mm, RS =112.5 and SP = 200 mm. Link PQ rotates at 100 rpm in
clockwise direction. £QPS = 60°. Find:

1) Velocity of point M, which is located on RQ extended (R-Q-M) and is

40 mm from Q.

2) Angular velocity of link QR
PQRS i vi5 512 6112 et £9. syHi PS vt 22l [As 9. [dsel qrorls 21454 PQ =
62.5 mm, QR = 175 mm, RS = 112.5 %<l SP = 200 mm. (s PQ sallsaoa
(2214l 100 rpm @l 52 £9. o¥l £QPS = 60° S1A l,
1) RQ < dotlddl (R-Q-M) Q @l 40 mm £2 »udd [6ig, M <l 4oL 2.
2) [dis QR L sielx 421 LM,

OR

Explain Klein’s Construction for only velocity of reciprocating engine parts.
2A1UISZL0L AT AL HIALAL 55, DI HIZ 56l §22504 AHMA,

Define formula for Torque and Power lost in friction for flat collar bearing
assuming uniform pressure condition.
A4[A51A U2z <l HzBIL A 45 582 5192 61000 HIZ 9Bl 215 A2l AiRMT 42 2d)
Y192, Y dlRAL

OR
Explain construction and working of Cone Clutch with neat sketch.
29269 U5[dA 5l 582 <l 24l 21 510 AHMA,

A multi-plate friction clutch transmits 110 kW power at 3600 rpm. If
coefficient of friction of frictional surfaces is 0.2 and axial, pressure is limited
to 320 kN/m?. Internal radius of friction ring is 80 mm and is 0.7 times of
outer radius, determine number of plates required to transmit the given power
assuming uniform wear condition.
25 HeZ|1E2 AL 582 110 KW widz, 3600 izt Wl [Medla<l aldut dalad 52 9.
ARl AUIZ ot aiils 0.2 69, 1aild eottiedl |is 320 kKN/m? 2l a4l «
o152 AL Lol vizzell Bior41 80 mm &9 vt 5y oliel Biswtial 0.7 owfl 9. 4514
a2 <l sRel e or33l 215 daad s2aL @zl v Al

OR
State the types of lubrication for journal bearing and explain any one of them.
oy, 61Z[2 Hi2 @oil52AeAl U511 SHRUAL AHSY dHidL 215 UsIR AHMAL
A double start Acme threaded power screw is used to raise a load of 50 kN.
Nominal diameter screw is 40 mm and pitch is 6 mm. coefficient of friction is
0.12. Neglect collar friction. Determine the torque required to raise & lower
the load. (For Acme thread 23 = 29°)
D5 $O1E 2212 I5H A8 UIAR %5 <Ll G2 50 KN QIR < GU5AL HIZ 214 9. 25 <l
Al 1|22 40 mm 244 dl2 6 mm.s9. diduls 0.12 €9, 512 4w < 49910{ld

®12 GA5AL 42 {2 dladl or3<] 215 il ouad<l 52, (wisH s HI2 2B = 29°)

OR
Prove that ratio of maximum and minimum tensions induced in Band of Band
& Block type brake is:

Ty _ ll+ u tanf:'r"n

E ~l1- ptan @
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Where Tn = Maximum Tension, To = Minimum Tension, p = Coefficient of
friction between block & drum, 20 = Angle subtended by each block at the
center of drum, n = number of blocks

~ ~ ~ o~ e . =~ ~ T
018 Vi 6QALSs G5HL G SHL G&\G'ch‘tl HEH AUl AYdH ARLAAL 9LELLdR T_n =
0
n
1+ putand | _ _ -
| ARSI
1- ptan @

o4l T = HedH dBIA, TO = dgdH dBUA, p = 6dls 2 g1 424l tiilis, 20 =
£25 6Gls AR GHeAL 56 UL ollAldlL HBLL, n = odis<] vl

Prove that for maximum power transmission centrifugal tension should be 1/3
of maximum tension in belt.

AU01A 5205 HesTH 2[5 24241200 5291 HIZ 2154014 290 HedH, 22eAL 1/3 @10l
6y24, Sid, o715,
OR

Derive an equation for ratio of tight side tension and slack side tension for flat
belt in terms of coefficient of friction and arc of contact.
562 0162 HI2 Oleerd ULDS dRg AlRlAL AlHIZ[0L 220 AL ABLTR HIZ Yot sBLis 42l
w15 wil5 5i2521 UeSHI HOAl,
Two parallel shafts A & B are connected by spur gears. Shaft A rotates at 30
rpm and shaft B rotates at 150 rpm. Distance between two shaft is about 800
mm and each gear is of 8 mm module. Find the number of teeth on each gear
and confirm the exact distance between these two shafts.
6L AHIAR 2152 242 P1A2 L4120 o718 HI 2L 89, 252 A 30 rpm vt 252 B 150
rpm 2l 52 €9. 6 2152 422 2id2 2ULR 800 mm 9. P11l £idl 8§ mm HigAEAL 9.
Al odeel P26l 2idledl 2v2AL QAL 24, ol 2152 422l ALs5H DldReAl viLdzl 530,

OR
A 1-meter diameter pulley rotating at 180 rpm transmits 1036-watt power.
Lap angle is 170° and coefficient of friction is 0.25. Find the belt width if belt
tension is not exceed 10 N/mm of belt width. Neglect centrifugal tension.
1 12z cualoil 180-rpm (a2l 524l yel 1036 iz 21-uHl2 52 9. AU viad 170°
i 9ulBLls 0.25 £9. 671 6lc2< 290 10 N/mm izl ugiousell a8al « 29 sii dl
U221l 532l SIS AL Sgedfl 2elaed viaoLill,

Explain Turning Moment Diagram for four-stroke cycle internal combustion
engine with neat sketch.
512 2215 UA5E SdLs 212 HIZAAL 201 HIHZ S1AAM 24269 15[ U1 AHMAL

OR
Explain Turning Moment Diagram for a single cylinder double acting steam
engine with neat sketch.
(o1 2dleils2 soret visZlol 2214 22 Hizdl 2oL HIHZ SUAM 29289 2U5(d 2014
SRR
Explain the construction and working of Hartnell Governor with neat sketch.
Sl2Ad oAz il 22l dAL 513 294249 (A 112 AHMA.

OR
Define the terms used for centrifugal governor
1) Height of Governor 2) Equilibrium speed 3) Mean Equilibrium Speed
4) Sleeve Lift
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1) Aa4z l Gl 2) UHdad 2ils  3) U1 AHddd 2l 4) 2dla (a2
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 100° rotation with uniform
acceleration and retardation followed by a dwell period of 80°. Then follower
lowers down during 90° of cam rotation with uniform acceleration and
retardation followed by remaining dwell period.

25 55 2167 51122 2521 LA 2AUAL HI2 AU (401 24212 54 ULsLOE
213,
Ul ayny Bieru =50 mm, sidizizl [@s2 =40 mm

54 dell 100° <Al URGIHEL £+ SIA1BRA 420 UL A2l laudat 2l Gas
£9. IR O 5HeAL 80° <Al URHHEL £2341A 5IAI2AR G2 [Ra[AHI 26 69, AR 6lle 5H-L
90° Al URHHBL 22341 21AN WAL AL UdudoL 2l slQiviR {2 29 8. A1Rote
Sl o5l WRAHEL e SldIAR Ulddl 4o sy 242 26 €9,

Give classification of types of Vibration in chart form.
A2l LAZUHE AUASAAAAL W11 Afls=0 521,

Explain the Law of Gearing.
(Bl Al (A4 Aol

Explain the Analytical Method of Balancing several masses rotating in the
same plane.

ARl ugAldel Guaiol 52l 2isey AUIZIHI 521 2Rl HIA ol aHmAl.

Explain the difference between Brake and Dynamometer.
05 el SLAAHIHIZR A2 AL A5lAd UHMAL.
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