Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -4 (NEW) EXAMINATION — WINTER-2020

Subject Code: 3341903 Date: 16-02-2021
Subject Name: Theory Of Machines
Time: 02:30 PM TO 04:30 PM Total Marks: 56

Instructions:
1.  Attempt any FOUR Questions from Q.1 toQ.5.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.
Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.
English version is authentic.
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Q1 Answer any seven out of ten. £20H{el SlEUBRL Ulclotl sellol WU 14
1.  Define following terms: a) Link b) Mechanism
1 oflAetl UElell cautvaul AW

w) dls o) H5e{losn

2. Define following terms: a) Lower Pair b) Higher Pair
. ollAetl UElG(l catvaul W

) AlRAR UR o) slAR UR
3. State relation between angular velocity & rotational speed
3. sella Aot A adousik aUld a6 Aoy wRUA.
4.  Explain the inversion of mechanism.
¥.  H3o{losuo] GesHal umesal.
5.  State types of Kinematic Pair according to nature of relative motion.
W A0 aldell AUR stAAREls Vel YsR AWl
6.  Describe Angle of Repose in brief.
5. [Asun slaL gsHl uMenal
7. Define Coefficient of Friction.
O.  udel duls ol cautvul L.
8.  State the main difference between Flywheel & Governor.
C.  SARAEIA Aol dlclelR Al Yyl dgleld SRUAl.
9.  Explain the term “Governor Stability” in brief.

Q

“alaelR RS ue gsUi AU A

10.  List the effects of Unbalance.
0. WANAA ol AU LU
Q.2 (@) Explain any one inversion of Slider Crank Mechanism with neat sketch. 03
Ya.R (W) RelEsR 55 HlZolloste] 518 uel As GesHel wsld €131 umestall. 03
OR

(@) Differentiate between Single Slider Crank Mechanism and Double Slider 03
Crank Mechanism.
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R eEs? 55 HBellowH wal seHAd kUSSR 55 HBelloH cAA

csteld ql.
Draw neat sketch of Oldham’s Coupling.
Al sucllolell et ugld €1

OR
Differentiate between Machine & Mechanism.

HIlot Wl HlFo(loyH A dAslelc 1.

Explain Klien’s construction with neat sketches for only velocity of the parts
of reciprocating engine.

FAUEL WYotel eolell §5ct AL M2 “scloto{l” 22Ul 9

wg(A U UM

OR
In a four bar linkage ABCD, fixed link AD = 3.5 m, driving link AB = 0.5 m,
driven link CD = 1.5 m and link BC = 3 m. Angle £BAD = 60°. Link AB
rotates at 20 rpm in clockwise direction. Find:
a) Angular Velocity of Link BC
b) Linear Velocity of point E which is located on link BC at 2.25 m from B.

As 52 ollk (A¥ ABCD Hi AD =3.5m 2l (As, AB=0.5m stefclloL
(@s, cD = 1.5 m glaat [ds dau [@As BC =3 m aal Well ZBAD = 60°.
(@s AB 20 uiel uld AlAe ulaunst siatoll Raunl $2 8,dl,
a) (As BC ol slQlla Aot 0K
b) (g Eoll Ads Aat B (As BC U Bst B &l 2.25 m vidR wAA
8, 2.

Derive formula for torque and power lost in friction for flat collar bearing.
A2 slek Aol Hie udel 2l dal udeul cal Udl Ware] Yyt

AlRal.

OR
Explain construction and working of a Single Plate Clutch with neat sketch.

Rold w2 setu ofl 2usll da stal vusld 131 wmestal.

In a multi plate clutch total numbers of driving & driven plates are 5, which
results in 4 friction surfaces. If permissible contact pressure between plates is
0.127 N/mm?2. Find power transmitted at 600 rpm. Inner and outer radii of
plates are 75 mm and 125 mm. Take coefficient of friction as 0.35 and
assume uniform wear.

s Ml e saunl sisdlol da glaet Holl e 5 A2l B, % 4
5l52ol ¥ walld B. %l LAl dRe] €6l 0.127 N/mm2 &l ctld ol
alal A 600 rpm ol 35 giule U waR WA WAlll el dau
WslRaoll (A2l WesN 75 mm Aol 125 mm &, «NQls 0.35 AHy
YRS AR oll uRel 3.

OR
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State types of lubrication for journal bearing and explain any one of them.
ool AL W doll¥aletoll YUsRA wRUA, AHy AMicll 51E As UsIR

AHesLal.

Mean diameter of a single start square threaded screw is 40 mm. Pitch of this
screw is 12 mm and coefficient of friction is 0.13. Find the effort required to
lift the load of 25 kN at the end of lever, which is 800 mm long and is at right
angle to horizontal axis of screw.

wwsoll ol wIE WAR s el Hlot staule: 40 mm B. uiatell
A 12 mm ® ctaul «xells 0.13 8. 25 kN oll ik GQLuscll HI2 800 mm
cioll lar A 83, % ol sl ula syl WAA B Aol UR 32¢

W AdlLeld usA?

OR
Differentiate between Brake and Dynamometer.

Qs Wal StAAHH2R clRAA dsleld AL,

The maximum permissible tension in belt is 1.5 kN. Its arc of contact with
pulley is 170° & coefficient of friction is 0.25. If 450 mm diameter of pulley
rotates at 300 rpm, find power transmitted by belt drive.

Ac2o] HeTlH AHA 2ot 15 kN B. Ycll A8l b 2l slese 170°
8 cal uniels 0.25 8. 300 rpm &l sl Yylloll calx 450 mm sl Al
A slga glrl giale adl waR L.

OR
Two parallel shafts A & B are connected by spur gear. Shaft A rotates at 150
rpm and shaft B rotates at 450 rpm. Approximate distance between two shafts
is about 600 mm and each gear is of module 8. Find the numbers of teeth on
each gear and the exact distance between two shafts.

A AHAR 252 WUR PlAR gl BlscllHl el . W2 A 150 rpm A
g2 B 450 rpm Ul 52 B. A s Ao} B AILGOL 600 mm B el
PaRell eicl 8 WSYA oll B., Al UA PlaRell Eiclell Aval Axy A

AS2 o] AsSAU wcAR .

Prove that for maximum power transmission, centrifugal tension should be
1/3 of maximum tension in the belt.

A 5A 3 HedH AGA AUREL sal HER ALlHRolcd 3ot HeTH

S2lot oll 1/3 @Ol Bag 8lg S,

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

sA2 A o Hie gLellal Salatell oJRlltia] YAt clRdl.

Classify mechanical power transmission.
H3ollsdt war gidlatet ot aollsct s?.

OR
Define Module, Train Value & Speed Ratio.

Wsyd, g8t AcR) wal ¥ls 220 ofl catvaul .

Explain construction & working of Epicyclic Gear Train with neat sketch.

3/4

03
03

03

03

03
03

04

0¥

04

021

04

0¥

04
(0} 1

03
03

03
03

04



Q.5
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AUSscAls Plar 28atoll Al dal s w9 wsld W
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OR
Explain sliding gearbox for automobiles, with neat sketch.

WRIHALES A HIZell AL STl PlAR s ety ALs(A A UHestall.

Draw Displacement Diagram & Cam Profile of a Radial Cam operating a
Knife Edge Follower. Follower rises up to 6 cm during 120° of Cam rotation
with Simple Harmonic Motion, at the highest position, Follower dwells for
60° of Cam rotation, Follower then returns to its original position during 120°
of Cam rotation with Uniform Velocity Motion, Follower then dwells for
remaining 60° of Cam rotation.

Base circle diameter of Cam is 5 cm. Follower axis coincides with Cam
axis. Cam rotates at uniform speed in clockwise direction.

dlfs Uy SlAlURA Blure sl Wad U A slaude
SRAUUH dal 3H WSS €RL SlAllRAR 3Holl 120° ol aHl Ul
Rruc stdllls M2t gl 6 cm GUR WA 8, wl RAAA 3l 60° «ll
UHOL £l HAMR RAR W@ B, RUAULE 3Holl 120° ol eHdl
SAXR YRS AR A2l gl Wdlell Yo RALQRA wel $2 &
ol JUoll GltSloll 60° oll GHQL E2Ulel HARMR RAR W B.

SHoll 0l USAoll clld 5 cm 8. SlARM(Al Ul U wsesll
il uaR aa 8. 3u yYAsl dlsell uldaumett siatoll (& ouni
52 9.

Explain Turning Moment Diagram of Four Stroke Cycle Internal Combustion
Engine with neat sketch.

52 R WITsA vldbsdt Wel oll 2ollot WHe stauanH sl €131
yueal,

Define the terms Amplitude, Natural Frequency, Resonance and Ciritical
Speed used for vibrations.

Aot U2 cAURdl UEL, Ancfleys, A glscl, etaiU wa

slElsc s ofl catvaul .

List the causes of vibrations.

Al 2lotoll 51006l 2uEL elottA.

Classify the Followers operated by Cams.

S gl AURe Ul SAM of callsaL 53A.
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