Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER- EXAMINATION ~SUMMER-2020

Subject Code: 3341903 Date:28 - 11 -2020
Subject Name: Theory of Machines
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.No.1 Answer any Seven out of Ten

EleHI@ SleuQl Alcatiesaiol AUU;

|.Define the following terms(1)Link(2) Lower pair (3)Higher pair (4)Mechanism 14
RAL U ctauvel Aud: (1)Es ()R TR (3)@uR UR (4)RslAm
2.Define slip in belt drive and explain the effect of slip.

2,006t sl Hl RARA cavll il wal Rl AU %rucl.
3.Differentiate between kinetics and kinematics
565U AU SIEANELSU A2 dglolet AW,
4 Define four bar chain mechanism
SR ok Asled [ cauval 2«4,
5.What do you understood by the term "creep” in the belt.
alegHl slu (AN oA g e &l
6.Explain in brief the mechanical advantage and velocity ratio.
Aslolseiol Weclloizey ua JARR DA 5L AHeA.
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7.State the various types of thrust bearing and its applications.

el YEL YsRoll e ARRL »RUA UA Aot GUAN QAL

8.What is friction? List types of friction?

adlgl weA 9 ? unRlell Wst ¢l

9.Define Cam and state the function of cam.

Buo{l caltuaul AU ua Ao 512 wQUAL.

10.Draw a displacement diagram for the Uniform velocity Knife edge follower.

Ay Wy slacell And ellbls oA =2 Rrerdle siauoun 3.

Q.No.2(a) What is the difference between relative velocity and absolute velocity. Is
the velocity of the mid point of connecting rod absolute. 3

UUe A AUt A2l A g dsldd D.UAY €S(connecting rod) oll
He((Wgoll Aol RAe B.

Or
2(a) Explain any two inversions of a four bar chain. 3
52 olR Avtot 818 UL Bocldlot €131 A Anerd.

2(b) Sketch the crank and slotted lever quick return mechanism. 3

508 U RS dlor (s ledd LBRRHA e 25 A3,
Or

2(b) Classify the mechanisms. Give at least two examples each. 3
22 Uelle] AR5\ 5A.E50tl BleoLHL S A GELSAL W,

2(c) With neat sketch explain the four bar mechanism and draw the velocity and acceleration
diagram for the same based on relative velocity method. 4

ey WAL HEE@ HR 0l Aot A UA YR d NAREAAY U Asil AL
Aol YA SLLULH €13

Or

2(c) In a four bar chain ABCD, AD is fixed link. Crank AB rotates with 10
rad/sec in  clockwise direction. The length of links are:
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AB=60mm,BC=CD=70mm,DA=120mm and angle DAB=60" and and B and
C cuts link AD, find the angular velocity of BC and CD. 4

As §R-GIR USLL (chain) ABCD Hi AD, As AR (s B.5% AB 10
rad/sec ol ARl ot sietell Raumi 52 B. [@sell ctiote 2w YA
8: AB=60mm,BC=CD=70mm,DA=120mm.>U2 Yl DAB=60° &l wa
B wa ¢ Bl [@s AD ol Asw oy Al IR BC ol CD ol slQlla

QoL g0l
2(d) Explain Klein's construction for determining velocities and accelerations
of various links of slider crank mechanism with the help of sketch. 4

1SS Fos HBollonoll o %R (@Sl Aot wal WAdL Abe Hi2ell
"scllort Slrest ol UglA 2c2e9 vugloll Heeedl Al

Or

2(d) In a steam engine ,the stroke is 50cm and connecting rod is 125cm long.
The engine speed is 180rpm.The crank is at 120° from inner dead centre.
Determine the velocity and acceleration of slider. 4

As WU ARl Wsoll ABoUs 50cm Bual SlalEEoL AS 125¢m
Al B, ARotoll 2Uls 180rpm 8.308 ot 35 A2 120° RALA uR
B, Ul Aol el Yldol ALk

Q.No.3 (a) Explain the difference between single plate clutch and multi plate clutch. 3
Rt @2 se wad @ WAz sAA ddoll dglad  dHsicl.
Or

3(a) State the various types of thrust bearing and their applications. 3
o€l el UlslRell Yre GlFox 2RIcll ual Aotl G Al

3(b) In a multi-collar bearing there are 6 collars having internal and external
radius of 40mm and 60mm respectively. The co-efficient of friction is 0.08
and it transmits 30KN axial load. The shaft speed is 500 rpm. Assuming
uniform wear, find power lost in friction. 3

As M@ -5ldR ool 6 Slek wRAA B.AR UARS wa wia
Bl wegslA 40mm WA 60mm B.Q 30KN ol el ek A B
AN ol ol unRls 0.08 B.ause 500 pm 2 8. YRS doell
RAQ Wil uy gl a2 gl waR 20l

Or
3(b) Discuss advantages and disadvantages of Gear Drive. 3

PlaR glescloll SLAEL Bl ARFLAEL AHAl.
3



3(c) Derive expression for ratio of tension in the tight side to the tension in the
slack side for the flat belt drive. 4

A2 Aee glfcl HI2 algfe oy el MAS ooy M2 Qua QA o
Al520Q1 dRA.

Or

3(c) Define Dynamometer. Explain with neat sketch the working of Rope break
Dynamometer. 4

stfatrlalerell v AU ol sisArld{lexell sialugsld w9
A &3 anedl

3(d) A belt pulley with 500mm diameter rotates with 250 rpm and drives 240mm wide,
7mm thick belt. If the belt weight 1.01gm/cm’ find out centrifugal tension in the
belt. 4

500mm cARAR(l , 250 ste2l YA Mot2@ $AA Yell, 240mm USUE el 7mm
SR AR AAA B.o o] cxot 1.01gm/em® &l Al AceHl Gacld
AR gorct et AL

Or

3(d) A compound Gear train is having six gears A,B,C,D,E, and F .Gear A,B,C,D and E
are having 80,40,50,25 and 50 teeths. If the speed of Gear A and Gear F are 30 rpm
and 300rpm respectively, then find out the number of teeths of Gear F and a draw a
neat sketch of the Gear train. 4

As 51UGos PlAR 28t HL 5 9 OlaR , A,B,C,D,E, &l F AL 8. Blar

A,B,C.D d&ll E GUR 51N 80,40,50,25 &l 50 Elctl WdcAl 8.2 PR A
daul PlaR "F ol *lls eg5\R 30 rppm AL 300rpm & Al BlAR F oll Elctioll

A2l N dall Plar gefatoll e ugA €121

Q.No.4 (a) Explain the function of Hartnell governor with neat diagram. 3
sléAd dlctellRel sl Rteld ey wigld AR uHwA

Or
4(a) What is the function of flywheel. How does it differ from that of a
governor. 3

sclzcdlele] st g @l B.d dlaslell ¥l Ra ¥ ud B.



4(b) Draw the turning moment diagrams for the following: 4
(i)Single cylinder 4-stroke 1.C.Engine(ii)Single cylinder steam engine

(RActl 2ot @Ml Yal oll wuglAA €1
(i) Aot RUAsR 4-g2siauy] we.R. Aot
(i) ot s aRi Al

Or
4(b) Explain various types of vibrations with the help of neat sketches. 4

§Uot(vibrations) oll €L €L WIsIRL gl E1R Aupdl.

4(c) Draw cam profile, operating a roller follower 20mm diameter from the following
data:Cam shaft diameter=40mm,minimum thickness of cam=20mm,Maximum
thickness of cam=50mm,angle of ascent=60°,angle of dwell at the top
position=30°angle of descent=120° angle of dwell at the bottom=150°.Motion of

follower: S.H.M. during ascent and descent. 7

20mm clcllell AR HeMRA U SRl 30 Vst QAR Qotdl
w@ e

3y Wseoll M =40mm, 3HE oYoldH SIS =20mm, 3HEL HEAH
SIS =50mm, Udlct 5Q=60° ,GUell RAA HR2 As1g Yol=30° ,GcRIRl
89=120° QAR RAA W2 A5ty ol =150° | feRell oA : uslel A

GRIQl M2 S.HM.

Q.No.5 (a) An electric motor of SKW capacity drives a riveting machine. The machine
has a flywheel of 220Kg mass and radius of gyration of the flywheel is 0.7m.One
riveting operation takes 1.2 sec and absorbs 12KNm of energy. The speed of the
flywheel before riveting is 360rpm.Determine the speed of flywheel immediately after
closing the rivet. How many rivets can be closed in one minute. 4

ws SKW oll 8cllses Hlz: RABal Halletdi cutat 8. Hallet uell seicdlet
oll MM 220Kg 8.3 Al dugRaletell A2l 0.7m. s RAZoL U alet HI2
1.2 sec B2l dHA AeUT U 12KNm B2l otzwell %32 W3 B.
R RALa sl udal sclecletoll Adls 360rpm & A BARs aw u®
et o el adls a4 A AAs RlAeHl Sl RAz sl 4 A Ul

2lltdl.
5(b) Define the following terminology of Vibration: 4

(i)Period (ii) frequency (iii)Amplitude (iv)Cycle
5



AUBG AN ALl J2Ells UEUR calluall AW

() WRas i) flsdallii) AGes (iv) WSset

5(c) Four masses 200kg,300kg,240kg and 260 kg are attached to a shaft at a radii of
0.2m,0.15m,0.25m and 0.3m respectively. The angle between the successive masses are
45°75° and 135°.Find the position and magnitude of balance mass required if its radius of
rotation is 0.2m. 3

200kg,300kg,240kg AU 260 kg oll AR HIRAU W2 U s 0.2m,0.15m,0.25m
Ul 0.3m Bl UR H3cll 8. slAs R ARt You 45°,75% and 135° B Al 0.2m

Al UR A Ao Hidte(l Wollalet el Hiot otssl 53,
5(d) Explain the procedure of balancing ,several rotating masses in the same plane. 3

As o AHAA 1 SRl QR Acauniollotl AMAAAR R WML
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