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Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER -4 (NEW)- EXAMINATION -WINTER-2022

Subject Code: 3341903 Date: 15-12-2022
Subject Name: Theory Of Machines
Time: 10:30 AM TO 01:00 PM Total Marks: 70

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. £aHigl sIHURL ALdAL sxAL0L B, 14
State the difference between structure and machine.

HI0, Bie HlA 9422l d5lAd orBLLAL
Draw a neat sketch of a Crank and slotted lever type Quick Return Motion
Mechanism.

-

55 o1 2123 @llaz Us12 (595 <2q Higq [Mslazud qus 2539 2R,
Write the classification of Kinematic Pair.

515425 sx18l Adilszl dv,
Define following terms related to Cam. (i) Base circle (ii)Trace Point (iii)
Pitch point (iv) Prime Circle.

5 12 HoA[AA A1l 202l AL 520 (i) oA 154 (i) 24 Uiz (iii)dla

Y2 (iv) USH A4,
Explain the term Friction Angle and Angle of Repose

200 510 il 2UAHAL 510 207 UHAMAL
Write the objective of using clutches in a Prime mover.

ULGH HARHI 562l BUAIIL 5291l S, AU,
How the creep in belt drive effect the velocity ratio.

54l A (54 olez SISARE AL BT HUR 5269
Explain the Coefficient of fluctuation of speed.

PUAl 4921 RIS BHMAL
Explain Dynamic Balancing.

s[5 odzio1 AHM AL
Explain Free and force vibration.

Hsd VAl 6101 SUA AHMAL
Sketch and explain any one inversion of four bar chain. 03
. = ~ ~ ™ ~ ~ =~ 03
Y12 6L AUISULAL SITUBRL 25 AesHedl 52 530 VA HHMA,
OR
Sketch and explain elliptical trammel mechanism. 03
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253, 520 i<l dodllol ZHE [Hs (A A1,
Explain the tangential components and normal component of the acceleration

UADSAL 2ULS U251 DAl UIHLA, Y25 A1,
OR
Explain the difference between Mechanism and Inversion.

[H5[ArH 2Ad 24esH 9291 d5lad U1,

In a steam engine, the crank and connecting rod are 300 mm and 1500 mm
long respectively. Draw the velocity diagram when crank has rotated in clock
wise direction for 50° from I.D.C. Find the engine speed, when the velocity of
piston is 4.9 m/sec.

22| V[eopaul, 55 2 54(529L 28 51 300 mm 244 1500 mm diofl ix €.

5412 55 1.D.C 24l 500 HIZ e[34101 Yoxotedl [2aHI 52 AR AL LA Bzl oriIR

~e

(Y22l 901 4.9 BAH/A5$ G1A 12 Bi[eoy] 025U 2IEL
OR
A reciprocating engine has a stroke of 400 mm and length of connecting rod
Is 4 times the length of crank. The crank shaft rotates at 210 rpm. For the
crank position of 135° form I.D.C. in the clockwise direction, determine the
following by graphical method.
(i) Velocity of piston (ii) Angular velocity of the connecting rod.

AA1UI5Z10L el 2215 400 HIHL 1A 9 Bt 5452101 1Al dotle) ses<il conls
531 4 90l 1A 89, 55 2152 210 2URUL2H U2 5299, 1.D.C 2l 1350 <l 55 uilza4
Hiz gl lzan w2 dulssa ughla ezl <AL sl s,

(i) (22l 991 (i) sels2o alhal-l steila qoL.
Explain Klein construction for velocity and acceleration of reciprocating
engine.

2auis(2o1 vileorel 4oL 21 UQIL HI2 SASGA, Al AHANAL
OR

In a reciprocating steam engine, the stroke length is 360 mm and length
connecting rod is 600 mm. the crank rotates in the clockwise direction with
300 rpm. When crank position is at 210° from 1.D.C. determine the following
by relative velocity method.

M Velocity and acceleration of piston

(i)  Angular velocity and angular acceleration of connecting rod.

(R[anis(2oL 221M 2leorani, 22154l cdorls 360 mm i 545291 U1l cons
600 mm £9. 55 300 U124 U128 ANl [B21Hl 52 69, o512 55 Ui[R2A
1.D.C @l 2100 u2 ¢4 €9, 2ioilAd 401 ughld 212l {121 455 520,

(i) (22l 901 24 U5

(i) s<ls2aL A<l stellx dou 2, stelly udols,

Find the effort required to move up the body in an inclined plane taking in to
account friction.

0L LALAHL Al AQRALNL AR 2212 BUR WA AL HI2 6732 Uoleell 2.
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OR
An effort of 1200 N is required to move the body up the inclined plane.
Angle of inclination of plane is 15°. When the angle of inclination of plane is
changed to 12% the effort required becomes 1050N.Find the coefficient of
friction.

R

1200 N Ul Y14 212124 2L00EL WeeA GUR MALAL HIZ 5¥3<] €9, WAl Alsll 518 150

~ N ~

89, w12 Wl Blsell 510 120 Hi 6lEad €9, IR 6¢3%] WAcell T050N otel €9,

A8RLLL 2LBLLS 2L,
Derive the expression for friction torque acting pivot bearing assuming
uniform pressure.

AUHLA 20410 AR 530 1L 215 202 ldlz 6201 112 s (54 Hadl,

OR
In a multi collar bearing there are 5 collars having internal and external
diameter of 30 mm and 40 mm respectively. The bearing transmits 10 kN
axial load. The coefficient of friction is 0.05. Assuming uniform wear, find
the power lost.

Hezl slaz 6lZaIML 5 5162 S1A 69 oyl Ad(Rs vt oUEL A 21454 30 HIH] 244 40
Hl4l Sl €9, 61200 10 KN wtailA dls ULl 52 89, diuidl ARLis 0.05 9. AAsuH1d

d24121 ALl 1] alsd gl
Explain the construction and working of rope brake dynamometer

21231l 615 SLAAHIML22AL 22l B 513 BHMAl,

OR
A multiplate clutch transmits 55 kW power at 1800 rpm. Coefficient of friction
for the friction plates is 0.1 inner radius is 80 mm, the ratio of radii of inner to
outer late is 0.7 :1 and the axial pressure is not to exceed 160 kN/m?. find out
the number of plates required to transmit the necessary torque.

Hlezrdz 542 1800 wURYI2IH U2 55 KW Ul 2l |2 52 69, il a2l Hi2 9ipl-l
9RLI5 0.1 &9 wHidls Piowtl 80 mm €9, 2AidRs 2 ot1al vd<l Bieridl el 0.7
11 69 vt wia{ld 2ol 160 KN/M?2 52d4i a4, <2l or3<l 215 21-4M2 s2q1 Wiz or3<l

wezledl Aval gLl
Explain epicyclic gear train with neat sketch.

Yus 252 A1 suAlsas Pz 24 axmal,

OR
Square threaded screw jack has mean diameter of 50 mm and pitch of 8 mm.
Coefficient of friction between screw and nut is 0.1 and for collar it is 0.08. the
load to be lifted is 25 kN and supported on the collar having inner diameter of
50 mm outer diameter of 75 mm. Calculate total torque required to lift the load.

2592 U3 25 o5l U212 U 50 HIH] 24 (U2 8 4|3l €9, 25 2 piviR12 422l
0L 2LBLES 0.1 69 24l 5142 HI2 d 0.08 £9. GUlLal Hi2el M2 25 KN £ 24 5142
YR VUHIRAA €9 57l HidRS 2414 50 mm o1&l 2414, 75 mm 69, 12 GUlidl HI2

6x33 5@ 25l Apazl 53,
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Select the compound gear train for the train vale = -16 using the gears having
not less than 12 teeth and greater than 60 teeth.

12 521 2491 2id 24 60 5241 94, £id 4 <12 ddL Ptdl Guaiol 52l 24 44 = -16

HI2 5¥UIGS (B 24 uie 52
OR
Prove the equation of centrifugal tension in the belt is Tc =mv?

Y2214 Segedlail diitd Asls2e Te =mv2 &9 d Ailoid 52,
Derive the formula for ratio of driving tensions for flat belt drive.

562 612 $159 HI2 lO[A0L 2t 2UBLHR HIZ Yot HOAl,

OR
A pulley having 1.5 m diameter and rotating at 300 rpm transmits 35 kW
power. Arc of contact on pulley is 11/24 of its circumference. If the
coefficient of friction is 0.3 find the tensions in the tight and slack side of
belt.

1.5 Hl22 2 4219l w1 300 2ul5H U2 524l A28l 35KkW ULAR 2L-u M2 52
£9. 91201¢] U2 Ausell A del uRadl 11/24 9. ox1 Al 24Blis 0.3 SiA, dluzai«l

Yd i el olisyHi dpia 2,
A knife follower moves radially with the with the motion as shown below
Draw the appropriate cam profile.
(a) Outward stroke for 90° with SHM.
(b) Stationary for next 90° in the upper most position.
(c) Return stroke for 90° with SHM.
(d) Stationary for remaining period in the lower most position.
Follower stroke = 50 mm
Radius of base circle = 40 mm
Cam rotates with uniform speed in clockwise direction.

215 £93] AL {12 otdie uHLBLL oA 112 Bieruedl 241000 95 89, 2104 51
PIEISIRART

(@) SHM 412, 900 H12 2418293 2215

(b) 2Aiell Guz-l [Ralani 21004l 900 w2 R4z,

(c) SHM 012,900 112 [224 221s.

(d) el Al 2anq ousldl aHaou01 w2 Ry,

2Pl 2215 = 50 4l

2412 A0l Bioril = 40 414l

sH al0dl (Bl sisUnia old 112 52 6.

Three masses my, mz and ms are of respectively 3 kg,4kg and 2 kg and
rotating at radii of 30mm, 20mm and 25mm respectively. The position of
mass m1, mz and ms with horizontal axis is at an angle of 30°,120%nd270°
respectively. Find the balancing mass attached at the radius of 35 mm from
axis and its position with horizontal.
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SBLHIA M1, M2 214 m3 24454 3 Kg, 4Kg 2i 2 Kg £ 21 2154 30mm, 20mm

214 25mm<il ol uz 52 9. 2418 218 412 e m1, m2 st m3 <l Rald si4s4

300,1200 i< 2700 Ll v4pUL YR €9, 4212l 35 Hl#Hl<l Bl uz oxisid Adad Ans

Ve, Al [Rala 208l 202 QAL

The details of the turning moment diagram for the 1.C. engine is given below.

Scale- 1cm =20 Nm. for turning moment
Scale — 1cm = 15° for crank rotation

Area related to fluctuation of energy = 4cm?
Fluctuation of speed =1.5% of mean speed.
Mean speed =1200 rpm

From the given details find the moment of inertia of the fly wheel.

1.C wilesy H12 2(401 Hide2 AL [Bo1dl 12 suue 9.
¥54- 1cm = 20 Nm. adis<il el Hi2

254 - 55 2224 HI2 1om = 159,

Blon<il ate2ell 240iAd @50 = 4cm?

AUl aHe12 = 12219 (Al 1.5%, 1219 254 =1200 rpm

244, [Aordinid] sl célad] orsdiil & g,
Define the following term related to vibration.
(i) Period (ii) Cycle (iii) Frequency

2Yed Uoi[Ea Al2dl 208 AR 520,

(i) =AU (i) A5 (iii) 2Add

Explain the principle and working of a simple watt governor.

[%ud iz oAzl [Ag8id 2ied 513 AHMAl,
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