Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — IV « EXAMINATION - SUMMER - 2018

Subject Code: 3341903 Date:02-05-2018
Subject Name: Theory Of Machine
Time: 10.30 AM to 01.00 PM Total Marks: 70
Instractions:
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 anthentic,
Q1 Answer any seven out of ten. € AHIl SlEULL Alclotl aaltol LY.
1.  Define the following term : (2) Machine (b) Link
1. oflA ol el ofl cauuatl () Hellet (o) @os
2. What is inversion of mechanism?
2. HIEARH of Gesur VA g7
3. Explain forced and damped vibrations.
3. glals el 31us alsa el AHsll
4. What is friction? List types of friction.
¥, wdel Aed 97 udel ol ysi2 welell
5.  What is rolling pair? Give its examples.
u, Aol U AeA g7 Gelgwl Ul uxendl.
6.  Define cam. State the functions of cam.
5. 3 ofl cauval AU wal def stal el
7.  Differentiate between kinetics & kinematics.
9.  5lAARSsY uel stadldlsd a2 oll clslald seuel.
8.  State advantages of chain drive.
¢. UbBel $LBc oll SlAEL SRl
9. What is brake? List types of brakes.
¢. os ded g? ds ol ystA weudl.
10.  Draw displacement diagram for SHM knife edge follower.
0. oles A slcdld? o Ruud sldllels Hlaet W2 Badude stauou
elRl.
Q.2 {a)  Draw neat sketch of any one inversion of a double slider crank mechanism.
U () SOLE ABSR Fs NBEBU of slvugl As Besmal vusld €13l axaal,
OR

{a) Classify kinematic pair & explain any one with neat sketch.
@) slaallRs UR of colls2el s2A. oA d A5 sl W Al
(b) Differentiate between sliding pair & turning pair.
©l) WUBEoL UR el 2[ToL UR a2 oll sl cull.
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OR
Explain the difference between linear and angular acceleration.

ls wad slella yadol o2l oll dslald At
With neat sketch explain Klein’s construction.
29 wllsld ofl vee ol sABRL Sorgs A AHALAL

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

s slRelR 3 ABCDHL AD=3.5m @u2(l (o5, AB=0.5m i8(cloL
(Qos Wl CD=1.5m gletet [Aos A} dal [@os BC=3 m ol vgll
BAD=60° 8. [@o5 AB 20 el yld MRe uBaua «u sial ol & aunl

53 8 ol oAt . (i) [Aos BC oll sl Aot (i) [elg E ol ks

dol % [Aos BC GUR BSLB Al 2.25m oll vid? el B .

Draw the cam profile for a disc cam and knife edge follower from the following
data for one revolution of cam.

(1) Angle of rise = 60°

{(2) Follower lift = 40 mm with uniform velocity

(3) Angle of dwell ( at rise ) 30°

{(4) Angle of fall = 60° where follower moves with uniform velocity.

(5) For remaining period of 210°, the follower remains in same position.

(6) Diameter of base circle of cam = 50 mm

o{lAe(l [QoLcdl Gurell sy Aos slellicuoun (328 31 ol Ulsisa €12

A3l oll 60° oll GHBL £1UeL U sl 40mm YRS dcdlRd]
ol WAS B. _UR olle 30°al ol Yell slellr ldlell ool uR RAR 2%
B.udloiteo® @ull euallol el Wdloll Yo w0l uR YEshi
Adll@Z] 2l wesl WA B dal M oll olSloll 210° GHBL £12llet SR

Wdlell ool U RAR 23 B3 ol A Udcloll 2l 50mm B.
OR

Draw a profile of a cam which gives a lift of 25 mm to a rod carrying a 18 mm
diameter roller. The axis of the roller passes through the centre of the cam. The
least radius of the cam is 32mm. The rod is lifted with SHM during 90° rotation,
dwells for 30° rotation then descends during 90° of cam rotation a with uniform
velocity.

18 mm AR oll Y YRldell AAR A, 25mm [Age vUdAl 3 ol
YsBel ERLRACR ofl Ul 3H oll Jom miell wR i .51 ol dydn
A2l 32mm 8. slellanz, 90° oll $1 uRgHEL £1allel AEL YAl
ol (sHM)l Glasta B, ueloll 30° ol WREEHRL £12uel QLUSIAA
RAQ Ml RAR 23 D ol RAURULE 90°0ll URYHEL £12llel WASAML
oL Yl oA 2ua B.

2/4

03
03
04
(0} 1

04

04

oY

04

oY



Q.3
Y4 3

Q4

(a)
()

(@)
(A4)
(b)

(o)

(b)
(o)

(©

(8)

(©)

(5)

(d)

(s)

(d
(s)
(a)

Explain redial cam and flat cam.
Amet 3H wal sAe 3 aeldl

OR
Classify the followers. sketch any two.

Sl of aollsel sAoA d ol ofl ugdl €l

Derive the expression for the friction torque for flat pivot bearing. Assumig
uniform wear.

A sAU YAURL AL B A A AUl wstell Yldle dRat ez ude
5 Hi2q] Yo Hal .

OR
Explain multi plate clutch with neat sketch.
el Ugcloll Hee ol Ul W@e s of aglet 53U,

A multi collar thrust bearing has outer and inner radius of 200 mm and 120 mm
respectively. Coefficient of friction is 0.08 and the axial load on the bearing is
30kN. The shaft rotates at 420rpm. Find the number of collars and power lost in
friction if the permissible contact pressure is 0.35MN/m°. Assume uniform
pressure.

UaisH 200mm el 120mm ollel Bxaul sl AidRs Bleal upnadl
HEELSlAR olRal oll udRi4s0.088 ol d 30 kN wsla eur A
8.a1s2 420 izl uld AEe ol 52 &.coueell {lddl 0.35MN/m?
B A sl eorl How wdl ol wedl opHtadl usdl stelala da

sletR of] dvan et
OR

A cone clutch is used to transmit 30kW at 750rpm. Semi cone angle is 12.5° and
mean diameter of the friction surface is 6 b, where b is the width of the friction
surface. Coefficient of the friction for friction surface is 0.2 and the permissible
contact pressure is 0.5N/mm?. Calculate the radii and width of the friction surface
and axial force require to engage the clutch.

As slot seU oll Guallol 30kw Al of 750 rpm UR dlgel Sl Al
8. U aigslel 12.5°8.u=0.2 & el wrlgl AWEL oll AAU AU 6b B
w2l b urlel Auélell uslouss olctd d.ectil ofl d{laedl 0.5N/mm?

ul urlgl uwdlell Aaeuzd, ualous ual s Ay sl Hize]

sl wa 2l
Explain the construction & working of rope brake dynamometer with neat
sketch

AU ds staslilieell 2269 s €131 Aol ueL wal stel wnenal.

OR
Explain simple band brake & differential band brake.

Ruuct el Bsellud dos als auldl

State advantages & disadvantages of the friction.
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QL oll SlALEL el SRsLaLel wRlLell.

OR
Define slip in belt drive & Explain the effects of slip.

dee sidal Hi w{lu ofl caven uul. sl defl w3l el

For given data determine the net driving tension in the belt & initial tension. The
belt width 180 mm, thickness 6 mm, allowable stress in the belt material
2.2N/mm? , diameter of pulley 0.75 m, angle of contact 175°, p=0.3.

UUA /U HI2 Gcea] e SIBCol 2otlet Ul SPARUA 2020t 2l
dce ofl wslouss 180mm, WSS 6 mm, olee ol HRRaA ol
AcllGAWE A 22N/mm? Yell ol callt 0.75m, Aoled Aly sl2se

175°, p=0.3.

OR
For a belt drive maximum permissible tension is 1500 N. Arc of contact is 170°
and coefficient of friction is 0.27. Find the net tension in the following types of
belts.
(i) Flat belt (ii) V belt with groov angle 45°

dce Slfcl HI2 HETH AALHA 2o2let 1500N B. s wlls sl2se
170°cal Yell duer ugl a2l ol udets 0.27 8. oA waudd dee ol
YsR M2 oleeHl a2 2oalot 2kl .

0] sAe ol (i) 45°0U ocl Hl $cll v de
Classify the gears. Explain with neat sketch sliding gear box for automobile.
oflaR of aolls2@l A ety w5l W wWelloused wUSoL

allaollsd uHasal.

Explain the functions of the flywheel. State the difference between flywheel
and governor.

sellacsled of stel umemdl. scllala dal ool A ol dslecd

Arotell.

Two masses of 8kg and 16kg rotate in the same plane at radii of 1.5m and 2.25m
respectively. The radii of these masses are 60° apart. Find the position of the
third weight of the magnitude of 12kg in the same plane which produce complete
dynamic balance of the system.

g % UMAAHL ol ol 8 kg ol 16 kg VloysH 1.5 m al 2.25 m oll
Blaauell 52 8.2 visl axet Asoellastell 60°etl YR .11 UHA Hl
Aot 12 kg coget ol Wt 2l sial ¥ 2ol Rren Aygud ddet
L.

Define the following term :
{a) Periodic motion (b) cycle (c) Frequency

o{lA oll UEL ofl caAtuLl 24Ul
ERURRUESs Haet  (cLABsH (5) glsaerll

Explain with neat fig the working principle of Hartnell governor.
sléalcdl olalolR oll 51 Rlglod 29 vUslA alal umendl.
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