Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER-1V « EXAMINATION — SUMMER - 2014

Subject Code: 341904 Date: 03-06-2014
Subject Name: Theory of Machine
Time: 10:30 am - 01:00 pm Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.
Q.1 (a) Differentiate between
(1) Kinematics and Dynamics
(2) Lower pair and higher pair
(3) Machine and mechanism
(b) State the different types of inversions of a double slider crank chain
mechanism. Explain any one of them with neat sketch.
Q.2 (@) Inanl.C.Engine the length of the crank and connecting rod are 0.2m and 0.8m
respectively. The crank rotates uniformly at 420 rpm in clockwise direction.
The crank has turned to 30° from 1.D.C. Determine the followings by graphical
methods or by klein’s construction.
(i) Velocity of piston
(i) Acceleration of piston.
(b) List types of cams and Followers. Explain working of valve mechanism of I.C.
Engine with sketch.
OR
(b) ABCD is a four bar mechanism. AB=8cm, BC=11cm, CD=9 cm, AD=16cm
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and ZBAD=60°. Link AD is Fixed and point B and C lies on same side of AD
Jdink  AB rotates at 60 RPM clock wise. Find (a) velocity of link CD. (b)
Angular  velocity of link BC.

Draw the cam Profile to reciprocate the knife edge follower from the
following details.
(1) Out stroke of follower is with S.H.M. for 120° rotation of cam. Lift of
follower = 42mm.
(2) Follower remains lifted during next 60¢ rotation of cam.
(3) Follower moves inward with uniform velocity during 90° of cam rotation.
(4) For remaining period of cam rotation, the follower remains at the bottom.
(5) Least Radius of cam is 30mm and cam rotates in clockwise direction.
List types of clutches and explain construction and working of a single plate
clutch.

OR
In a simple band break, the band subtends an angle of 270° at the center of
break drum which is 0.8m in diameter and rotates anticlockwise at 360 rpm. A
breaking torque of 750 Nm is required. One end of the band is connected to
the fulcrum and other end to a pin on lever at a distance of 150 mm on the
right hand of the fulcrum. If p = 0.30, find the force required at the end of
lever 1.2m long.
List various types of dynamometers. Explain rope brake dynamometer.

State need of power transmission system. Explain types of belt drive.
Derive the tension ratio T1/T, = e’ for a flat belt drive
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Where,
T1 = Tension on tight si
T2 = Tension on slack side
u = Co-efficient of friction
0 =Angle of lap

OR
Explain Reverted gear train and state its application.
A flat belt 120mm wide and 10mm thick is used to transmit power from a
smaller pulley running at 180 rpm and 0.8 m diameter. The allowable stress in
the belt is not exceed 1.8 MPa. Angle of contact of belt on smaller pulley is
170° and co-efficient of friction for belt is 0.27. neglecting centrifugal tension
in the belt, find the power transmitted by the belt.

Draw the Turning Moment diagrams for the followings:
(i) Single cylinder double acting steam engine
(ii) Four-stroke cycle Internal Combustion engine.
(iii) Press machine.
State the difference between fly wheel and governor. Explain working of
Hartnell Governor.

OR
The turning Moment diagram for multi-cylinder engine represents output
torque above and below the mean torque line in order from one end are +52,
-120, +92, -140, +85, -75 and +106 in N-m. Calculate maximum fluctuation
of energy and mass of the flywheel, if engine speed is 360 rpm and Ks= 0.025.
The radius of gyration is 0.5m.
State need of balancing. Explain the balancing of a single rotating mass.
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(3) Hellot Aal HZe{losn
SOLA RABSR bos Ael HdolloyHoll el el Socldlot QUL 29
(Aol Heeedl Aniall 51 As UM,

As U, Al WeBotil 305 0.2 Hle: wal sasdlot As 0.8 Hler aioll
8. 305 420 rpm A sAlsaUs3 (EwH $2 B, 305 1.D.C. &l 30° RAA
UR 8. o{lAsll (Aol 2.
(i) Qeatell QoL
(i) Qrestall YaoL.
U U AR YSIRA wRUAl. e glaoll ueedll e, 2l
WeBotoll cllcel MA3E3He] sl AHsA

Ul
ABCD A s $R ¢k M3Ax3M B, ¥ ¥HU AB=8cm, BC=11cm,CD=9 cm
AD=16cm, ~BAD=60°. (A5 AD (35 &. W82 B 3l C, ADo{l AUs %
Wy UR B. [As AB ulSaumnetl steetell (82UHL 60 rpm ol BsU 52 B.
dl () ([@As cDall 2u{l2t Aol ua (b) (As BC o0l s1Qllat Aot 0.

As olles AWy AR oA el Yool A Ude ould wudl atsta
adl 3 Wsisa €.

(1) AAR S.H.M. Pldell Fuoll 120° A22et £R12Uet GLEIR A% WA B.
ARl Alge 42 mm B

(2) SLAMR JHoll 60° A2t £R312Ulet QLASIAA W B.

(3) SAUR A AW ALl SHoll 90° A22et €2l WeER AR WA
8.

(4) SLAUR clLSloll uH2L €R32Ulel ol Ao{l RA(AML 28 B.

(5) Buoll oottt (Awu 30 mm & el A wlsanet stela Ra 52 .

sEA™oll UsR Rl Rold W2 settoll 2usll wa 5121 QU

A Ucll
As AIUA Aos AsHL, Aos 0.8 Hl2R cadalnl Ua AdlscAlls (&ML
360 rpm UR $cll Q% gHoll Jos WO 270° oll WRL iR 8. 750 Nm
B2l Q5oL 25 AU B. Acsoll As DS setsH WA A oflogl VS
scisHll 150 mm g2 wHQN ol (AQcRell Ulot wd A3A B. 5
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1=0.30, A A 1.2m clioll ([Actral B3 %33 ool L,

staatlle el el el UsA xRl AU-as staaiHlel unstal

war  2ledHlalet RreHoll o3dland wpuadl. Ace  gisdell YsR

ALl

sA2 A2 glscl M2 2o2lol QA (LBl ABNAR) 6idle] A5

TT, = e QA s,

o), T1 = 2lefe AUES
T2 = [@cll s

UR Al gl
UR Al gl

1= UNRL-AHAN(S

0 = clu vjEl

Ra@s PlaR 2ot AHMA A Aotl GUAN %R

A5 120 mm USlGU Al 10 mm 1Sl $A2 Glce 180 rpm ol 0.8m AL
atoll attell yell uRell wer glotd{le sal M2 duvaA 8. AceHl
1.8Mp dl audl ol ool ydl ual si2se
AaA(WR) 170° B Aol udelis 0.27 8. Aglgyold st ARl

Gudt Al AU

Yl

A URYl glertHle Al waR 0.

ol Aatl 12 2[0oL WA estauAHe{l AW ERA.
(i) Roid RASsR suct AslaL B ARt

(i) 12 w5 AlSA WS, Al ARt

(iii) Qx Hallet.

SALRASLA W dlcdolRell dslald wRUAL sleaAd dlclalre] stal UMl

As Ul RUASR ARt W2 wGe 25, allol Aoz estauaHe{l Hlot
2§ AlSatoll GUR Wl o{lAoll cllyml, As Bsiell +52, -120, +92, -140,
+85, -75 ol +106 N-m €20Ad &, dl Wotfloll HedAM SAUSWJRAUs
(aue)oll allddl 5 A stAlctall M AL, ARotoll AR
wls 360 rpm & wal Alsell duueall Qs K, = 0.025 8. dUAR2As

A== 0.5m B.

AQeolell w3(RALt AHAA A5 ¥ Al HIAU (s&AHll)A AQU

sclloll A Urestal.
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