Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- IV EXAMINATION —Summer- 2019

Subject Code: 3341903 Date: 15-05-2019
Subject Name: Theory Of Machines
Time: 10:30 AM to 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. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. £2H{l SlEURL Ulctoll et . 14
1.  Give examples of Lower pair and Higher pair.
AR ol slAR VR ofl Gele0L B,

2. Define Inversion. Enlist inversions of Double Slider Crank Chain
Mechanism.

2. GesHL ofl catvall WA SHA ABSR 55 A8t AFe{losHatl GesHal
ofl ALEl olotlal.

State relation between angular velocity and rotational speed.
sl Aol wal aduusizk olld A Aolu weUA.
Give classification of followers of Cam and Follower Mechanism.
3 ol AR AFcllostetl AR collsaL 53,
Describe angle of repose in brief.
(st SlaL &5 HL ALl
State laws of solid friction.
slal 1L oll [l Rl
Give classification of Mechanical Power Transmission.
H3ollsd waR gialatet ol Ust? aoucl
Define Slip in belt drive. What is its effect on power transmission?
U ol cavaul . WaR gleiadlatet uR Aol 9 AU B?
Define following terms with respect to centrifugal governor.

(@) Height of governor (b) Equilibrium Speed
o{lAsll UElell ALl $JolcA dUdalR ol Agel UL cautvall AL,
() oldetR ofl GUE () AHdeet 1S
10.  What are the causes of Vibrations?
0. cl8ylet Ucllell $LR0N LUl

© 0 LG N®WO Lo XA W

o

Q.2 (@) Differentiate between machine and mechanism. 03

ysl.? () Hllet Al 3ol R dslald Rl 03
OR

(@) Differentiate between machine and structure. 03
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Hlol WA @5U ARl cAslelcd QU
Explain working of Oldham’s coupling with sketch
Ag(A €131 A BcuH sucllol of si2l Anesdl.

OR
Explain working of elliptical trammel with sketch.

AsA 3 A scllllsd guce] sl wmendl,

Explain working of crank and slotted lever type quick return motion
mechanism with sketch.

55 ol RS dlar UsiRef slls Jlael Malot M3ellos of st wusld

E13l ol UMl

OR
Explain working of whitworth type quick return motion mechanism with
sketch.

dlectd ysiRe sdlls dedl Wast A¥cllzsn of sl agld €31

ALl

In an IC engine the length of crank and connecting rod is 300 mm and 1500
mm  respectively. The crank rotates uniformly at 300 rpm in clockwise
direction. Determine velocity and acceleration of piston when crank has
rotated by 60° from IDC.

A5 Uidlsot Aol Ul 55 W a0l AS oll colly WofsN 300
ua 1500 HldlHle? B. 35 uslaun «ut siet ol et 300 rpm &l $2
8. wUR 55 wWe.SLAL ol 60° ol WA st Sl R Ukest ol Aol

dal yaol 2l

OR
For a four bar chain mechanism ABCD, link AD is fixed. Link AB rotates at
60 rpm uniformly in clockwise direction. Link AB = 60 mm, BC = CD =70
mm, AD = 120 mm. When angle DAB = 60° and point B and C are on one
side of link AD, determine velocity of midpoint of link BC.

As SR Wk Asel M3e{lsn ABCD UL dls AD a2l 8. dls AB 60
rpm &l uslan ol siel ofl [Rauml wun Aot Ul §2 8. 2R vel
DAB 60° &l el ollg B C Als AD oll As » ol dlat AR dls
BC ol Heauo{le o0l Aol M.

Explain construction and working of Prony Brake Dynamometer with neat
sketch.

Uloll a5 staaldle? ofl a6t da stel 2us(d €131 wmestal.

OR
Explain construction and working of differential band brake with neat sketch.

Slsflact s Asofl uall et stal sl €131 UunstaAl.
Derive formula for torque and power lost in friction for flat collar bearing.
A2 SldR Aol 12 udel 25 e unel ML ca Udl WaR o Y

Al

OR
Explain construction and working of a single plate clutch with neat sketch.
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Q4 (9

usl. ¥ (A)

Aot e seusll el et stal sl 131 Urestal.

300 N load is applied at the end of 600 mm long lever of a screw jack. The
load does not rotate with the screw but is resting on a bearing collar having
diameter of 100 mm. Minor diameter of screw is 50 mm and the pitch of the
thread is 10 mm. Coefficient of friction for screw and nut is 0.15 and for
collar and spindle is 0.12. Find the load which can be lifted and efficiency of
the screw.

A5 P BS oll 600 mm Aol AlaR ol B3 300 N oll AlS AdUCLALHL
AUA B, AS F WS sl ol U 150 mm U ol AL SleR UR
8. 3% oll AYH U™ 50 mm Aol YA 10 mm 8. 3§ AU o2 AR
oll el oJulis 0.15 Ual Sl Aa Aset A ol udel 2[0lis 0.12

8. Bs dd 32cll Gk GUSL aAsla A Ua P ol slleatdl ML,

OR
A multi collar thrust bearing has outer and inner radius of 250 and 150 mm
respectively. Coefficient of friction is 0.075 and the axial load on the bearing
is 55kN. The shaft rotates at 400 rpm. Find the number of collars and power
lost in friction if the permissible contact pressure is 0.35 MN/m?. Assume
uniform pressure conditions.

As UL sler AL ofl ollal el wids Bl wejsN 250 ol
150 mm . «nel 9Jelis 0.075 Ua AL UR ol wella ek 55 kN B.
ause 400 rpm Ul 531 6l B8 eotdl ol Aldctl 0.35 MN/m? dlat Al
sletR ofl Avaul dal opuadl usdl stalasa . Yol YuR ol

SRR

A pulley having 2.2 m diameter rotates with 250 rpm and transmits 35 kW
power. The angle of lap is 160° and coefficient of friction is 0.3. A leather
belt having mass density of 1.2 gm/cm?® and width 250 mm has permissible
stress of 2.5 N/m?. Find the thickness of the belt taking centrifugal tension in
account.

22moll el ol Yell 250 rpm Ul $31 A 35 kW WaR of giglatet s
8. AU Aold 160° Aa uvEl dJRlis 0.3 B. AHSL ol Ak ¥ ol
tlotcll 1.2 gm/ecm? Aol UBLOUE 250 mm & Aoll UAHA VU 2.5 N/m?

8. Al old 2alat LAl ML A8 A Ace ofl sLe .

OR
A lathe has lead screw with single start right hand threads of 6.25 mm pitch.
It is required to cut left hand threads having 1 mm pitch. Find the suitable
gear train. The available set of gear has 20 teeth to 100 teeth gears in step of
5.

6.25 mm Ul wRiadl o e RH. dls gaton A U 1 mm
Y2 all g stucall 8. %331 allaR got 0El. 20 &l 100 Elcll ol
(ARl ML 5 Eicll olt U ML 2(2R Yl B,

Derive the formula for ratio of driving tensions for flat belt drive.

A2 Ace gloscl MR gescllol 2ot ol 9JRITR of YA dlRAl.
OR
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Prove that for maximum power transmission, centrifugal tension should be
1/3 of maximum tension in the belt.

Al 5A 3 HeH Alsa AU sl HIRZ ALlKYolet Salot HetH

2ol oll 1/3 @Ol Baq &lg BB,

Three masses of magnitude 6 kg, 8 kg and 10 kg are revolving in a plane
about an axis at the radii of 100 mm, 140 mm and 70 mm respectively. The
angle between 6 kg and 8 kg mass is 45° and 6 kg and 10 kg mass is 175°.
Determine magnitude of balancing mass at the radius of 160 mm for the state
of balance using analytical method.

6 kg, 8 kg el 10 kg oll 2QL HIAL As ¥ UHAA HL A5 % Ul ol
URAUR isA 100 mm, 140 mm el 70 mm AU UR $2 8. 6
kg 2ol 8 kg I Aol WEL 45° ol 6 kg ol 10 kg HIM dARell
Well 175° 8. 160 mm AU uR Aecdldlset A ol Adlol w

IS

OR
Three masses of magnitude 12 kg, 18 kg and 20 kg are revolving in a pale
about an axis at the radii of 120 mm, 160 mm and 100 mm respectively. The
angle between 12 kg and 18 kg mass is 65° and 18 kg and 20 kg mass is 195°.
Determine magnitude of balancing mass at the radius of 160 mm for the state
of balance using graphical method.

12 kg, 18 kg 3ol 20 kg oll 2AQL M AS % AHAA HL As o Uil ol
BRAURA AofsA 120 mm,160 mm sl 100 mm BA22A UR $2 B. 12
kg ol 18 kg HIA Aol WL 65° ol 18 kg ol 20 kg HIA
clRAall wRll 195° 8. 160 mm A2l UR Uglsc A ol Ad{lol m
ledl.

A knife edge follower moves radialy with the motion as described below.
— Outward stroke for 120° with simple harmonic motion
— Stationary for next 30° rotation at highest position
— Return stroke for 120° with uniform velocity
— Stationary for the remaining period at lowest position
— Follower stroke = 50 mm
— Base circle diameter = 40 mm
— Cam rotates with uniform speed in clockwise direction
Draw the cam profile.

As olless Wy AN Slad (Bt oA gafcal yHd aUd s? ®.
— wBeds Rs 120° YUl AR aad old wd.
— udlell 30° HIZ SlAMR GuRe(l RAMAHL [AsuM 52 B.
— Rledl s 120° Yl 2un Aol Al
— oltSlell AHA AU o{lAell RAA HL [AsuH 52 B.
— HCSlAR RS = 50 mm
— Q% USEA oll UM = 40 mm
— 3u A0 Qo Yl uslawn ol (Baunt $2 B.
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Q.5

AU
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(©

(8)
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SH USBE ERL

Explain turning moment diagram of four stroke cycle Internal Combustion
Engine with sketch.

512 s ABSA BidExwel WPel oll 2o(lor M2 staoun usld €131

AHestal.

Define vibration. State and explain the elements of vibrating system with
sketch.

Al 2ot ofl caltuaul A cusadlol YlreH ot uesl Ul Aal arlcl

An Engine rotating at 120 rpm produces 350 kW power. Coefficient of
fluctuation of energy is 0.1 and its speed is maintained within 4 % of mean
speed. Find the mass of flywheel having radius of gyration of 2 m.

As Aol 120 rpm Yl 350 kW UlaR UEL 52 B. APel duue 2[Rl
0.1 ® A Aol o, AR2t9L 2UQA oll 4% Hl HAUElA Aol B. 2 m

RSl g duaRAs 1R scdld of en L.
Explain the construction and working of epicyclic gear train.
AUuessclls ollaR 2ot ofl Al et st usld €131 unestal.
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