Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER ~ | « EXAMINATION - WINTER - 2017

Subject Code: 3341903 Date: 09- 11- 2017
Subject Name: Theory of Machines
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

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.

Q1 Answer any seven out of ten. €21 Hi2{l SlEURL ALt oll el WL,
Differentiate between machine and structure.

Halot WA AR oll dAglelct UL,

Enlist the inversion of four bar chain mechanism.

SR R AtFel MAF(AwH oll GesHBON ofl A€l AVl

Fill in the blanks with appropriate word /words

ok~ wdE

w v N

i) Hydraulic press is a link.

i) Type writer constitutes a
3. AU AoE / AseUHE oS wicll drll qa

HORNICEREE ysik ol [ds ®.

)2 URLS2R (olallQ) &,

Draw a neat Sketch of an Elliptical trammel
SARsA gUA ofl a2 gl €.
Compare lower pair with higher pair with example.
AR UR ol sl UR AU GELERWL AUS AuLAl.
State types of kinematic pair according to nature of relative motion.
AV U ol WUR sIAAARS AR ol YsIRL AW,
State the Laws of friction and write the Laws of static friction.
QL ol (200 AVl AR RAA- QL ol (A2t Al

Define slip in belt drive and state methods of reducing slip.
Ace slal HL U ofl catuatl AW A Ax [Actatell Al ol .
State applications of cam.
51 oll Ul el .

Define following terms with respect to vibration:
)] Frequency ii) Resonance

AlAQ9etell AUl o{lAcll UEL ofl cautvul
)udgld R) dfelle
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Q.2
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(a)
(A)
(a)

(A)
(b)

()

(b)
(W)

(©)

(8)

(©)

(8)

(d)
(s)

(d)
(S)

Sketch and explain working of Whitworth type quick return motion
mechanism.

@Qzad ysRell GAs Reod M3AsHa] sl wiglAue AHsIAL

OR
Sketch and explain working of Oldham’s coupling

M suldol of sl wuglQue Anesdl,
Define the following terms:

(1 Coefficient of friction (ii) Friction angle (iii) Angle of repose
o(lAatl UEL ol cautvaul 2

Q) «deus ) udul sl 3) (A s

OR
Explain with sketch construction and working of rope brake dynamometer

AU Qs staatilldle? ofl RuUctl wal 512l wiglAue XA

The crank of a steam engine is 300 mm long and the connecting rod is 1200
mm long. The crank is at 30° from IDC and engine speed is 240 rpm clock
wise. Find (i) velocity and acceleration of piston. Use relative velocity and
acceleration method.

LM WYotoll 50l clotteS 300 HLHL wal saAsZlaLAs ol clows
R00HLML 8. 55 e SLAl. dl30°otl WA B e AYat uldaum ol s2tell
(Zouni %0 uie wA Ml 52 & A (1At ofl (51t 0

(1) A&t AdL A YA U A ol GUD0L 53l UlReetetlAol pay oL 2.

OR
In a four bar linkage ABCD, AD = 3.6 m. is fixed link. Driving link AB = 0.6
m, driven link CD = 1.6 m. and link BC = 3 m. Angle BAD =60°. Link AB
rotates at 40 rpm in clockwise direction, determine
(1) Angular velocity of link BC
(i) Linear acceleration of point E lying on link BC at 2.5 m. from B.

As SR 6l ooy ABCD UL AD = 3.6 Hl. A el llos &, AB=0.6 Hl. A
stS(Aot los ® ual cD=1.6 Hl.glatot Alos 313 . llos BC =3 Hl B, ua
WEL BAD = 60° 8. los AB = 40 iz uld MRz uldaun ol satoll (eunmi $2
8 Al ol Aol ofl (EHc N

(i) dles BC ol S0l QoL

(ii) (g E ol 205 Aol B Alos BC GUR ®sL B Yl 2.5 Hl.otl R B.

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

USSR 55 Aol MFArHoll el %€l [@As ol Aol Wute H2

GAYU ol Ul wglAUS UM

OR
With sketch explain relative velocity method to find velocity and acceleration
of four bar chain mechanism.

Aol A YyAoL el {2 AL AdLoll A SR ol Avset MBAwH 12
UlgAUe UMl
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Q.3 (@) Derive the expression for the friction torque for a flat pivot bearing assuming 03
uniform pressure.

Ys.3 () sAe Mdle ARat 1 udel 25 of Als0 1A eattel Uil diral. 03

OR
(&)  List the types of thrust bearing and their applications. 03
1) g ARl ol Ystl Gualol WA cvl el 03
(b)  Draw only neat sketch of single plate clutch with notation. 03
() Roe @2 sed ofl Wt attAEe cuoll vugla €12, 03
OR

(b)  Ina multicollar bearing there are 5 collars having internal and external radius 03
of 40 mm and 60 mm respectively. The co-efficient of friction is 0.08 and it
transmits 35 KN axial load. The shaft speed is 700 rpm. Assuming uniform
wear, find power lost in friction.

(W) A5 HAL-51AR Ao 5 Sl URAA B.Aell iR s U ollal A2l 03
WofsN ¥O H{Hl wal 50 Hll &.a 3u KN oll 1efl2ad ¢R uUAA ® ual
Aolell udlis 0.0¢8. s 900 iz uld ARz ol 2 8. YAFA
AR ofl GAA wdlal el HL Ay U WelR 2.

(c) Draw the profile of the cam that gives a lift of 40 mm to a knife edge follower. 07
The axis of the follower passes through the center of the cam. The cam rotates
in clockwise direction. The minimum radius of the cam is 30 mm. The follower
is to be lifted with uniform acceleration and deceleration during 120° of cam
rotation, dwells for 60° of the cam rotation in the lifted position, returns to
initial position during 90° of cam rotation with uniform velocity motion, and
dwells for remaining degree of cam rotation.

(5) olfy Ax HARR A ¥olHl. @Ase 1A A A 3 Wsid €Rl. 07
AU ofl AsAU 3H ol B L Ul UAR L B, FU sAsUS R §2
8. 3 ol dydd B 30 Ll B, SARMR AAQ YAol ua
ylAuaot ol ¥3H ol 120° URMHEL €12l GUR 1A B, 3H oll SO°
URHEL €120t BUR RAR W B, 3H oll cO” URHBL £l AN
yaol Al Ylayaol ol Yo RAA HL URd wA B wA olts] ol WReHel

g12lol AR W B,
OR

(c) Draw the profile of a cam operating a roller follower having roller diameter 07
of 10 mm, with the following data.
Least radius of a cam = 32 mm.
Lift of the follower = 48 mm.
The cam lifts the follower for 150° with SHM followed by a dwell period of
90° .Then follower lowers down during 60° of cam rotation with SHM followed
by a remaining dwell period. Assuming cam rotates clockwise.

(5) 10 HlLHl. cu oll AAR YAl AAR HAMR o Al 3H ll 07

WsSA (1Al WA yrud €12
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Q.4

Ud. ¥

Q.5

(a)

(W)

(a)
()

(b)

(W)

(b)
(W)
(©)

(8)

(a)

$H ofl Ay Bt 32 Ll

SlAUR ol [Ase ¥e HlLl

3 SlARRA AR Aldd oA &l FH ol 1U0” URYHEL 32Ul
GUR A8 %l B R WIE 3H oll ¢0” URAUHRL £l SAMR RAR
¥ B. @R olle 3H SIARRA ¥H oll S0° U[RYHEL £l UM
el oA Al (1A A A B A oltSl oll 3H oll URYHERL E12Ulet
AR RAR W .

Explain construction and working of Reverted Gear train.

Ras Blar 2e5at ofl Uetl U 1 AglAus AMsA.
OR

Explain the working of sliding gear box for automobile with a neat sketch.
AU A otl AAES[SoL PlaAR ollsU of sl vglAus A

Prove with usual notation that Ratio of driving tensions for flat belt drive is
2.3log (T1/T2) = pé.

UM o2t dd WA 5 ¥ sA2 Ace sleSel HL SLAaL S9tetall

9JRNTIR 2.3log (T1/T2) = pb.

OR
State advantages and disadvantages of gear drive.

PlaR SLESct oll SLAEL A AR L2AEL wRUCA .

From the following data for the open belt drive, find the required width and
initial tension in the belt neglecting centrifugal tension.

Diameter of pulley =500mm

Arc of contact =172°

Coefficient of friction =0.4

Power transmitted =3.7 kW

Speed =360 RPM
Thickness of Belt =10 mm

Safe tension for belt =2.5 N/mm? (Stress)

ol Al HUS(A wRell AUt AcesleSal HIZ Aceo{l %33 Usloues A
eSo(lallnc Satet ML

Y@all cautt =400 H{l.Hl.

STRRVER(E] = q9R°

IR = 0.%

AARLBL U Ul = 3.9 (5. dle

al = 350 RAlcjalet yld Mlble
Aceall sles = 0 HLAL

A M2 AAHA Salot = .U ofeat / (HLHL)2 (R

Explain with neat sketch the working of Porter Governor.
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YU (1) U8R aldelR of sl wlglAue AHostal 0¥

(b)  Explain the balancing of several masses rotating in the same plane by any one 04
method.

() S8 uRl As Ad ol GUAL 53l Asoy AUl ML $cll dRl Ul 0¥

g Hlollo] AHAAUR] UM

(©) Explain the term “fluctuation of energy” and “fluctuation of 03
speed” as applied to the flywheel.

(5)  “SEASWJAct W WA Al “gets Aot s ULs » UEL 03

sAlAB|A otl A HL AU A
(d) What is vibration? State causes of vibration & measures to reduce vibrations. 03

(5)  clBalelel WA 2?2 detl S1REN U [AalRel oit GuiAl s ULl 03
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