Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) — EXAMINATION — Winter-2024

Subject Code: 3341903 Date: 22-11-2024
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 simple calculators and non-programmable scientific calculators are permitted
English version is authentic.
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Answer any seven out of ten. £2IHiell S18URL Aldetl ciio] A [U).

Define the following term : (a) Structure (b) Link
oA il Uel ol LUl WU () R5UR (M) [Elos
What is inversion of mechanism?

N3 (el of GesH©l 124 9j?

Explain free and forced vibrations.

§l 3o §1S BB At AH

Wrr\at is friction? I_rist types of friction.
4N QL 224 9)7 LNl o1l USIR QLlcll|

What is sliding pair? Give its examples.
(391 UR 2124 7 BeleL WY AHdl,

Define cam. State the functions of cam.
34 of] vl w U] 24a def s10] L),

Differentiate between kinetics & kinematics.
sIUA (254 ol S1UANCISY AR of] d§lad ¥Rl

State disadvantages of chain drive.
Aoyel SIed o1l A§1UEL wQLLdl.

What is brake? List types of brakes.
W5 24 92 s <1l usll wlldl.

Draw displacement diagram of uniform velocity for knife edge follower.

o195 W SlldR «fl Y1514 Qe 2] HlRlel HI2 [SH@yHe SIUIAM €12,

Draw neat sketch of any one inversion of a single slider crank mechanism.
[Ridld e 16952 55 Wi (eo5H of S16URL w5 GsHl 41s[d 1] Audl.
OR
Classify kinematic pair & explain any one with neat sketch.
51N 25 VR of 4521 521, AN d w5 w15(l A1 YHxAd).
Differentiate between rolling pair & turning pair.
AE V2 A 2(+{21 V2 422 of) dsldd QUi

OR
Explain the difference between linear and angular acceleration.

s wal 19014 WAL A «i) dsleld Mol

With neat sketch explain Klein’s construction.
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A9 WLS(d ofl Hee ol 5A8e SR 520l UML),

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.
25§10 1R d[3% ABCDHI AD=3.5m ] (€e5, AB=0.5m S18(dd] (Cles wa)
CD=1.5m Sldet (G55 d35 dell (o5 BC=3 m ¥ WRI BAD=60° 8. [G<5 AB
20 il Uld [mlete alsula «il siel «il (el 82 8 dl el 204l (i)
[Ge5 BC <1l S1{14 Q2L (i) (Gig, E o1l AU4s AL % (G5 BC GUR BSL B &l
2.25m il wd 11de 8.
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 = 90°

(2) Follower lift = 40 mm with uniform velocity

(3) Angle of dwell ( at rise ) 30°

(4) Angle of fall = 90° where follower moves with uniform velocity.

(5) For remaining period of 150°, the follower remains in same position.

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

o{|Ae{] (A1) GURel] o118§ W% sldlxRd 1011 (S8 35U <1l Uls1od elR).
AL #1l 90° oil GHBL £t 3H 516141 40mm Y[As1H Qe (2] &)
UWAS 8. AR wle 30°1 GHEL Yl slalR Uldledl Ul U2 RaR 8
B.uedlell 90° UL L3141t SlEA1MR Uldlsfl Yo 22ul UR Y[t 51 A4l R12)
el ULl WA B dedl 54 el wdLSlell 150° Gl £ 1ol §1E142 Uldll={] %l
UR Re12 28 834 ofl A6 U5del) Ul 50mm B.

OR

Draw the cam profile for a reciprocating type radial roller follower from the
following details.

Minimum radius of cam = 25 mm

Follower lift =30 mm

Roller diameter = 15 mm

Follower rises for 30 mm with SHM during 120° rotation of cam. The follower
remain in the same position during further 30° rotation of cam and then the
follower returns with uniform acceleration and retardation for 150° rotation of
cam. For remaining period or rotation of cam the follower remains in the same
position.

5 A6 SlalMR A JRIULE[Ea1 oL 4 1udl 210G (AdLd] Mo 1R FH ol
FETCIRARE
34 of] dgdH (A%l = 25 mm, §114R «{l (6@§2= 30mm,

e ofl UM =15 mm .

120° il URSHEL e 1e1 Sl ALEl udlel atld (SHM)L Glusly 8,
Uedlotl 30° oll URGHEL £311st QlUsIAGE [Ra1(d Hi [R212 2E B Wl AURULE
1142 150011 3H URGHQL €34 et W 5UULL UL el Uld UL Y1

o1 2419 B, dell 3H oll (1Sl URMHEL HIZ2 d ReR & 8.

Explain with sketch - wedge cam.

Aoy 3 3y A1 dRld),
OR
Classify the followers. sketch any two.
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S1Q14R of 49521 521910 A A ofl 4415l €12

Derive the expression for the friction torque for flat pivot bearing. Assuming
uniform wear. ] ]
AU LAURL AL B d 2Rd YUl wLsIRelL Yldle WRaL HIe 4Bl 2ls
Y(2s YA nad) .

OR
Explain single plate clutch with neat sketch. ]
A9 ¥ 15cilell Hee ol (Ridd W@ 564U of 4le 520,
A vertical shaft is supported on foot step bearing having flat end. the diameter
of shaft is 90 mm and it rotates at 600 rpm. The axial load on the shaft is 10 kN

and coefficient of friction is 0.05. Assuming uniform pressure calculate the
power lost in friction.

A5 Gl LR §2-2U AR H AQd] §.:4A dell BS) MUl B.211g2 <l
<14 90mm 8. d 600 rpm «{l »5U &l 53 V. %) LNl i)l YRS 0.05 S1Y
ol QU182 of Hefld £od18l 10 kN €1 dl 1S UWL eedlRidiol] Refd gil «
N Hi e Ul UldR 24,

OR

A multiplate clutch transmits 55 kW power at 1800 rpm. Coefficient of the
friction for friction plates is 0.1.. the axial pressure is not to exceed 160 kKN /m?2.
Inner radius is 80 mm which 0.7 times than outer radius. .Find out the number
of plates required to transmit the necessary torque.

A s HeZW@e 4NEl SE3 55 kW UldR, 1800 il Uld flete «fl ald 2
dULlAd 53 Q. Nl HULE] o) eN LS 0.1 ©. efld £x 1L «{l HIAAL 160
kN/m2 &l atd] of %1e52. vieR o] (A2R11 80 mm B WSIR «{l (Aoil «il 0.7
AR B, %3] 218 UAULRA Sl W@e of] 4wl Q).

Explain the construction & working of rope brake dynamometer with neat
sketch

AU A5 SIuAHINRe{] 21269 15[ €13] Aefl el wia S1 Yuoxtd).
OR
Explain simple band brake & differential band brake.

[Rud e (550201244 QoS G5 qid),
State advantages & disadvantages of the friction.

eNQL ol| 1UEL el ASIUEL %Ll

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

e s1ed Ui €Iy ol cyui] U, e defl WHR] QL)

In a belt drive the belt speed is 540 m/min, maximum tension is 2100 N and the
ratio of tensions is 2.63.Find the power transmitted by the belt.
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() e SISAHi Qe ofl $SU 540 m/min E1U , HETH o1t 2100 N €1 el oy
%\ 2Rlel ol WAUSIRS ARITR 2.63 1A dl SIS GIR1JUIRYL Acdl UldR
2018l

OR

(b) A belt pulley with 600 mm diameter rotates with 300 rpm and drives 25 mm 04
wide, 6 mm thick belt. If the belt weight 1.1 gm/cm? , find out the centrifugal
tension in the belt.

(W) 600 mm <AUL{dL0i], 300 rpm &l 2l Y&l 25 mm USlNLE dell 6 mm SIS 0¥
qloll Qe Y |d B, %) We2 of d%et 1.1 gm/cm?3 1A dl A& Hi Bedidq,

o2l syo1e 2oRlet L.
(c) Classify the gears. Explain with neat sketch sliding gear box for automobile. 07
(5)  OMAR o a5 5. 2ty A 15[ A1 N2 GIoE @S NUGNSY 09
Yl
Q.5 (@ Explain the functions of the flywheel. State the difference between flywheel 04
and governor.
USLU ()  saldcsld of 1] qHomd). seidesld dell dldst 9 «l) dsldd yHmd). oy

(b) Two masses of 8kg and 16kg rotate in the same plane at radii of 1.5m and 04
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.

(W) W5 % AHAGH] 6 do%et 8 kg Wl 16 kg HoisH 1.5 m A 2.25 m il oY
[Hosulel] 53 8.2 tial gogel Wso{lonell 60°a1 WRLL 8.241% AHdd Hi Al
12 kg d%et ol U122lel 2] 5131 3 el Rien AyLiusl A=y o1y,

(c) Define the following term : 03
(@) period (b) cycle (c) amplitude
(5) el eluel ofl curual 1l 03
() [MRUS (s)ALBs4 (5) AU YS
(d)  Explain with neat fig the working principle of Porter governor. 03
(S)  UleR dldeiR «ll 1 Riegloct 2289 u15[d gl2L YHxtdl. 03

*kkkkkhkkikhkkkkk

44



