Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IV-EXAMINATION — WINTER 2015

Subject Code: 3341903 Date: 04/12/2015
Subject Name: Theory of Machine
Time: 02:30 PM TO 5:00 PM Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make Suitable assamptions 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. £2HI2(l SlEULL Alcloll ellel LUl 14
1. Define the following terms.(1) Link (2) Lower pair (3) Higher pair(4)
Mechanism
1. oflAstl welell cattvaul 2dl. 1](EAs 2JelladR 23] 6182 Uy ] Adlln
2. Differentiate between kinetics and kinematics.
2. 5lBa2lsU el sIBaNElsU A dslad wul.
3. Give the four equation of angular motion.
3. doyar ol AR w{lsw vl
4, Sketch an Oldham’s Coupling,.
¥, e sweloell 2ugld €l
5.  Draw a displacement Diagram for SHM Knife edge follower.
U olBs Aw slalldedl Ruet slillls old w2 Slvdude stauauH
elRl.
6.  Define Base circle and Pitch curve with appropriate figure.
5. oy aglell meeall Ao urse waA YU sdofl cantval 2,
7. State the laws of friction.
9.  adeell [l cull.
8. Explain the working of hydrodynamic lubrication.
¢. &sglsiasiils qulldaeto] stel wmendl
G.  Define slip in belt drive and explain the effect of slip.
¢.  dee siaMl wllue(l cauval 2l uel e(luell xRl weudl.
10.  Explained damped vibration.
0. 31 clgdalel Al
Q.2 {a)  State the type of quick return motion mechanisms and explain any one with 03
neat sketch.
ys. 2 () Bas dleol Hlaet A3 RHe USR cull el SI8 uel A w9 03
glAell Heeall aplal.
OR
{a)  Sketch and explain any two inversions of a four bar chain. 03
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812 ol Astoll 818 UBL A Halddol €131 el UMl
Differentiate structure and machine with suitable example.
202t Belg2ale(l Heeall @sAR wal Hallol a2 dslald .

OR
Classify kinematic pair and explain any one with neat sketch.

s8R s Ue) aollsel 52A wal 516 ugl As AxAel.

With a neat sketch explain four bar chain mechanism and draw the velocity
and acceleration diagram for the same based on relative velocity method.

220 wglAell Heedl 812 wiR At agldl ua AAdla AclfEleu A

YR detl Aol el yaoL staualH €121

OR
For a four bar mechanism ABCD, AD =3.5 mis a fixed link. Driving link AB
= 0.5 m, driven link CD = 1.5 m, link BC =3 m and Angle BAD = 60° Link
AB rotates at 20 rpm in clock wise direction, Determine (i) Angular velocity
of link BC.(ii)Linear velocity of point E lying on link BC at 2.25 m from B.

812 ol Act N3AnH ABCDHL 2l [@s AD =3.5 m, st8ldot (s AB
=0.5 m, §latot (s CD =1.5 m, [ds BC =3 m, W@l BAD =60° B. [ds AB
ulaoell (Baunl 20 rpmell 52 8. 2lltll. 1] @s Booll Woryez Aclllél

] [ds BC uR 2.2u Me2el vdR adg elg ol n{la Ao

With neat sketch explain the Klien’s construction to find out the velocity of
various links of slider crank chain.

KBS 55 Aotoll el el [Asucll AARAE lluen 1 sy uUslL

ety wgloll needl aglal

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

s WU Algetl, 55 ol salslol Asell dolts o5 300 mm Wl
1500 mm B. 55 2R ulanel Gasi Lp.c.oll 50°6 WA $2 @R
Acllldl stauoun €lRl s Mreotell Aol 4.9 m/s &l @R WleBotoll
Bsu aldl,

State the various types of thrust bearing and their applications.
el el Yslell Ye oldlot arblell el dstl Gulloll cuil,

OR
Derive the expression for the friction torque for a flat pivot bearing assuming
uniform pressure.

AsUy] eou)l wil sA2 Nz Ao udel 2l we Yot Aadl.
Explain the construction & working of a single plate clutch with neat sketch.
el Aol Heedl Rlowc wW@e seuell 2ustl wa siel agldl,

OR
A cone clutch transmits 300 N.m torque and has mean cone diameter of 300
mm and semi cone angle of 16% Assuming uniform wear find the axial load
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and length of the contact surface. Coefficient of friction is (.3 and permissible
pressure of 0.15 N/mm?.

As Slot 56U Boll Slot U 300mm ol Al slot WEll 16°8 d 300
Nm 25 2@ 53 B. AsAull w4l W3l Aud wiusll AR ad
eUR Aol et allell. urlel Hunis 0.3 el uHlallue ewtel 15 N/mm?
8.

Derive the expression for ratio of tension in the tight side to the tension in the
slack side for the flat belt drive.

g2 dee glscl HIZ alde oy el @s oy H2 deua 29l

aHlseL dRedl.
OR

A belt having 1 gm/cm® density has maximum permissible stress of 2.2
N/mm? The width & thickness of the belt is 250 mm & 11 mm respectively.
If the ratio of the belt tension is 2, find the maximum power that can be
transmitted by the belt.

Ay dee Boll totcll 1 gmiom® el dtllZUL aulR Wldud A 2.2
N/mm? 8. Aol USlSLS wal SIS UaisN 250 mm ol 11 mm 8. %l
dee 3ol 29l 2 &l Al dee dHl arR 32cll ueR 2iie sl
% d el

List the type of gear train used in gear drive. Derive the expression for train
value for a compound gear train.

ofla? guaHl aupncl o02R Zotoll uslR dull. sHWES d0aR 3ot 1R

gol deyoj uM{ls2eL Anal.

OR
Explain the automobile gear box with sliding gears with a neat sketch.

e wglAell eusslol oflaiud aebilousa ofllar ollal wmasal.

Explain Coefficient of fluctuation of energy and Coefficient of fluctuation of
speed.

slallRelle s scswyAael 2y WAool wa sl 2wuly

sesA Aot uls ¥Uls Anosel.

OR
Draw the turning moment diagram for four stroke 1.C. engine.

AR sestalol wUs. A At 12 2o{lol Wiz stauoun €13\,

State the different types of governor and explain working of a centrifugal
governor.

o ELEL USIRa1l dlctelR wRlel wal Aol dlciolRe] sl AHamal,

OR
Define the following terms also give their S.I. unit.(1) Time Period (2)
Frequency (3) Cycle (4) Amplitude

o{ldatl UEloll carvall UL AR dMetl A8 Yolle cvll. 1] UM
el ] 2oL 3] WHsA ¥] AW eYS
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Draw the cam profile for a disc cam and knife edge follower from the
following data for one revolution of cam. Angle of rise = 60°, Follower lift =
40 mm with uniform velocity. Angle of dwell (at rise) = 30° where the
follower moves with uniform velocity. For remaining period of 210°, the
follower remains in same position. Diameter of base circle = 50 mm.

Fuoll s Jlaleyast ebauel Slks M U ouss Aw sledlar H2
olldoll MRl well 31 Wi €1, wall ABRH = 60° A suuL AdL
HER glellaR [@Age = 40 mm, AsUUL AL HER2 $AA YRIL (RABH cdnd)
=300, cltSlotl M2l HI2 210° eR Aol SlellaR A Woflaetul 28 .
o2 Ubeoll U =50 mm cl.

The turning moment diagram for a petrol engine is drawn to the following
scale. Turning moment scale, lcm =5586 N.m, Crank angle scale, lcm = 30°
The turning moment diagram repeats itself at every half revolution of the
engine crank shaft and the areas above and below the mean torque line taken
in order are 2.95, 6.85, 0.4, 3.4, 9.6 and 2.7 sq.cm. The rotating parts are
equivalent to 40 kg at a radius of 1.8 m. Determine the coefficient of
fluctuation of speed when the engine runs at 1500 rpm.

Uglad Aot w2 2ollot {ide staoud ofl Aot et Yosol lRelul uULd
8. 2o{lol {2 WA 1em = 5586 Num, 35 AolA BA lom = 30°

ool HIde Aol &5 Aseoll €5 USHL Slclleyet R i RUle
Al B, dal Axson urAA 25 cdotoll Gu ual Aol sHHL 2.95,
6.85,0.4,3.4,9.6 el 2.7 sq.cm. Al U B. AL UWéde] eyt 40
kg GRAGR el BzAl 1.8 m. B. AR AlRel 1500 rpmoll BsU WA
AR stA3ellz 2y seiswjalaet s s Al

Explain (1) Free vibrations (2} Resonance (3)Forced vibrations (4)Damped
vibration.

ol Aol UEl UMM Al 1] 5l cusd et 2] 33l 3] 528 Awsd A ¥]

31 Gl gdA.

Explain the balancing of several masses rotating in the same plane by
analytical method.

Wollcldlsel el el el U B WS o Wotidl 52 & dof AL

Axasal.

Three masses 5 Kg, 6Kg and 8Kg are revolving about an axis in the same
plane at the radii of 0.12m, 0.1m,0.15m respectively. The angle between 5 Kg
and 6 Kg mass is 60° and 6 kg and 8 Kg mass is 165°. Determine magnitude
and position of the balancing mass at the radius of 0.14 m for the state of
balance.

2Bl HI™ 5 Kg, 6Kg ol 8Kg % W§ % WotHl UsisH 0.12m, 0.1m,
0.15m Bl s Asala Aedl Aalea aa 8. 5 Kg 2ol 6 Kg HIA
a2 YR 60° Aal 6kg Blol 8Kg HIAM A wRll 165° 8. 0.14 m AAY[aL
HI2 0.14m Blallell iR Ad{lol Hite] Aoolleys uel Wallawet el
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