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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - IV EXAMINATION -WINTER - 2018

Subject Code: 3341903 Date: 26-11-2018
Subject Name: Theory of Machine
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 only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q.1 ~ Answer any seven out of ten. ganiell QL'CSU.Q,'. Hlcell FaAlK 14

Ul

Define the following (i) Structure (ii) Machine
el uifid sA (1) 25U (R) A2t

Classified kinematic pair
sigaldlles Ue adllsel 3.

Give the four equation of Linear motion
M 21 Aol R AAlsel aw.

Sketch any one figure for completely constrained motion.
sacledl S0220s iRl AR SIY As gl A exufa.

Define Cam and state the function of Cam.
sS4 QIR 8A 2 dell SRIT wRI4).

Differentiate with sketch base circle and prime circle.
Algladl aeeell Agx ASH uia UILH ASA GRA dglad exfq).

N0 oL X R WW LN e

Define following (i) Angle of repose and (ii) Limiting Angle of
friction.

uel avifid sA (1) Adid 2Ng RAx 2 () dlalldlor MAdia s
Fs2ua

List advantage of chain drive

Adal gIgall SIRAEI ¥RIA).

O O o G

Differenciate brake and Dynamometer.
o8 a SRINAB 9D dslad wenq).

=

Define the following (i) Degree of freedom and (ii) critical speed.
v vaifia sA (1) Bl Mg Ksa ua () Bdsa Rus
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(S)

List type of quick return motion mechanism and explain any one
with sketch

slus Ao aAlRial Alollsaedl 21l ol 2a Sl Ase] igd]
A1 AA¥I9).

OR

Sketch and explain any one inversions of four bar chain
Aigldaoll seeell siguer As glReiR Aol [isleisd AA¥IA).

Differentiate mechanism and machine with suitable example
B3M61531 240 Aot dVell dglad AA Gelgel A FRNA).

OR

Explain Lower pair and Higher pair with neat sketch.
A5l Ae dlaR W 44A &R TR qeiq).

For a four bar mechanism ABCD, AD = 3 m is a fixed link.
Driving Link
AB = 0.5m, driven Link CD =1 m, Link BC = 2.5m and BAD =
60° Link AB rotate at 30 rpm in clock wise direction, Determine
(1) Linear Velocity of link BC, (ii) Linear velocity of mid - point
of link BC
As sRuR Hi3fisa ABCD i AD=3m <% Bsa Ris 8 AB=
0.5m % 30 rpm &l sAlsdighHs (2wl 2 8, day Bud Ris) CD =
Im d BC=2.5m &adl (1) Ris BC ol 34y Ao 2 () Ris
BC ol aealbigal Ia a1 Me.

OR
Explain the motion of a particle when it moves in curvilinear path

showing its velocity and acceleration with suitable figure.
sdlftotaz uig W 2AAld sedl Wésd A2 a1 Aa a1 ight A1
A1),

The crank and connecting rod of I.C. engine are 0.5 and 2m long
respectively, The crank moves with 180 rpm in clockwise
direction when it has turned for 45° from IDC position determine
(1) velocity of piston and (ii) velocity of mid-point of connecting
rod by relative velocity method.
As AP AoVololi Zos A salsddl Asell Y iefsA 0.5 24
2m 8. 305 ulbundll sizlo i 180 rpm &l 53 B. 3os dail IDC
gl 45° Rald w2 @3 AR RAZAY A2 dAdel (1) Rizesial Aol
Aal (2) sasldlall HeARigAN a1 M.

OR
Solve problem 2(d) with Klin's construction method.
Yl 2(s) d sdlod sezsual fAdel G3d.
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Q.3 (a) Sketch Different types of thrust bearing and list Its application.

U 3

()

(a)

()

(b)
(&)

(b)

(W)

(c)

(8)

(c)

(8)

(d)
(S)

(d)

(S)

Rifig usizoll g2 Aldlell 23U A 2 dofl GuAPidIdfl 21€] s3.

OR

Write notation used for derive expiration for friction torque in foot

step bearing also write equation for same assuming uniform
pressure.

22U ol¥a HIZ §5cl ASHIZo YA dRUdl A2 quRidl [fye
olldRlel Ul a dell [BsAal ASHIRe Y YA VA aid] vl
Draw neat sketch of signal plate clutch with lable.

Ricid A2 sdudl gl ainfciERia w18 &R,

OR

In a multiplate cluteh the total of driving and driven plates are 7,
permissible contact pressure between pressure plates is 0.125
N/mm?. Inner and Outer radii of plate is 60 mm and 100 mm-
respectively, calcuiate power transmitted by the clutch when the
shaft rotate at 540 rpm. Take co-officient of friction as 0.3 and

assume uniform wear.

As Alud A2 sauAi gIglidl ud [Bud wA2ddl ga Reval 7 8.
WA a2 whifled Heds Ve 0.125 N/mm® & dauy Qzal 2ieR
A clgRell Pyl gisd 60 mm dal 100 QA ) d sHU &R
2loidfle: ad) wigR YA [ aildld M. x4 sdau 540 RPM &

52 8. s)-gBAAce g (s2ud 0.3 d.

Derive the expression for ratio of tension in the tight side to

tension in the slak side for the flat belt drive.

gz dee gig A2 gige AYS d As AYSell 2oiuel HIdg Y

OR

Maximum permissible tension for the belt is 1500 N arc of contact

angle of pulley is 165° and co-efficient of friction is 0.3, If the
diameter of pulley 300 mm and it is rotating at 240 RPM. Find
Power transmitted by the belt drive.

As dez glgURAi HedAH 2od 1500 N 8. ydl well 215 g

sledsz dd 165° 8. dol sl.gkuAez s KsAad 0.3 dar ydla
v 300 mm 8, d 240 RPM &l 3 8 ) dez sl 2ol Udi

yigR And).

List Types of gear train and explain any one with neat sketch.
Braz Zololl usRldfl A1€] sA dal siguel As gl A1 geld).

OR

Explain with neat sketch the arrangement of gear train on a lathe

for cutting threads.
A15a 218 Ay Aot U2 2121 wisdl Aol PR 2olell 2Nsqell
AA¥I9).
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Q.4 (a) Define co-efficient of fluctuation of energy and co-efficient of 03

speed.
Alfd sA : 8§ YhAlklee s s¢sAAel 2§ Ay vdl
HEE R A-gAucz 2Ns 2ls. ! o
OR
(a) Draw the turning moment diagram for a press. 03
(W) A2l ARl 2lePiNAce siARME ER. 03

(b) List different type of Governor and explain porter governor with 04

sketch.
(o) Rifier usiell dldfoiell A1l clolldl il NER 2AdorR Aight 10 geldl. 5y

OR
(b) Draw controlling force curve for centrifugal Governor. 04
() Aodlsyrd 2AdoiR AiRell soRlkiar H1A sd &R, 0¥

(c) . Draw the Cam profile for a disc and knife edge follower from the 07
following data for one revolution of cam, Angle of rise = 120°,
Follower lift = 50 mm with simple harmonic motion, Angle of
dwel at top = 30°, Angle of lowering = 60° with uniform velocity,
for remaining period of 150° at bottom, cam rotate in clockwise
direction axis of follower and Cam are same, Base circle diameter
is 50 mm.

(8) 34 WsIgd R, As (525 USRell el SIAUR dlgs Ax ™A d¥l 09
33 sdisqlgs Rapii 52 8, daxy AU vd Sl u2dlA Adlel

81 dal 3dell Y1 yReHel #1233 AU 50 mm GusIY 8. SAIUR
120° %12 6w uS 8. ¥ Riyud erAlis (SHM) aiaell, sidlaR
30° sz BuR R&R @ B. AR 60° A2 As Adld Yl olA G
8. dax clislal 150° AR ol ReR 1@ B. degs ASd sl 50
mm 8.

Q.5 (a) Prove that maximum fluctuation of Energy AE = 2E x Cg, where 04
E = Average kinetic energy of the flywheel.
Cs = Co-efficient of fluctuation of speed.
Uy (d) 2Allid sA 3 Aeda sdsAAd Ag Ay AE = 2ECs 0%
¥di E=JqGRvy si1gadls Aay) s sdRicEld 8.
Cs = s1-gl5Alaciz g sgsyAua g Als 8.

(b) State and describe the elements of vibrating system. 04
() QigalEa fiRedell v2sl dv) Ada qeid). 0¥

(c) State the causes of vibration and remedies to reduce the vibration. 03
(8) digaiel Ydiell sREN YN Aa d [HAREI HiZell GURN wRNq). 03

(d) Describe balancing of single rotating mass by a single mass 03
rotating in the same plane with formula.
(s) Rioid A2 ARie AdeRAld Ridd A2 ae 93 As « Qolal

Adeld1 sa1 HiZell dAd Yol A1 AA¥IA). o
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