Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) — EXAMINATION — Winter-2025

Subject Code: 3341903 Date: 06-12-2025
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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Q.1 Answer any seven out of ten. QM el S1oul Aldetl wclod ).

1. State the difference between machine and mechanism.
HQlel e (M3 [cAvH Aol dsldd 2RlLd).

Draw a neat sketch of a Crank and slotted lever type Quick Return Motion
Mechanism.

2 3053 €1>2S dldR UsiRe] (5ds st Hlolel (3 (eoHeAl 4as B €.

3. Write the classification of Kinematic Pair.

3. SloAd2s %Sle adilsel quil.

4.  Define following terms related to Cam. (i) Base circle (ii)Trace Point (iii)
Pitch point (iv) Prime Circle.

¥, U R Auiltd oflAel 2A0€l AALRI 53, (i) Ao A5 (i) 2u UlSe? (i)l Ulgee
(iv) ULBH 45,

5.  Explain the term Friction Angle and Angle of Repose

U, gyl 5191 wa Tl S1eL quendl

6.  Write the objective of using clutches in a Prime mover.

€. WIOH YU s4Uell GUALIL sdllell &g dull.

7. How the creep in belt drive effect the velocity ratio?

9. 3dlild (su Aee siodui Aol ARl AUR 52 7?2

8.  Explain the Coefficient of fluctuation of speed.

¢  »SUsil adeedl Qlisa yuedl.

9.  Explain Dynamic Balancing.

¢, Sle(Hs Aa(R{dl y¥omdl

10.  Explain Free and force vibration.

90, Y5c ¥al 601 SUsl Huxd).

Q.2 (@)  Sketch and explain any one inversion of four bar chain.
USL R () UR UR AISNeL SIEURL A5 esietl ¥ 5 Aol Au=dl.

OR
(@)  Sketch and explain elliptical trammel mechanism.
() ol g M3 [AnH Y eR] Aol

(b)  Explain the tangential components and normal component of the acceleration
(0)  UAASell Wiels €25] el M1 2sa AHA.
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OR
Explain the difference between Mechanism and Inversion.
(M5 (o151 2ol YcsH dRsd] dslad AH1d).

In a steam engine, the crank and connecting rod are 300 mm and 1500 mm
long respectively. Draw the velocity diagram when crank has rotated in clock
wise direction for 50° from I.D.C. Find the engine speed, when the velocity of
piston is 4.9 m/sec.
R A [e2eli, 55 2ol 505291 AS i 50 300 mm A 1500 mm divdl €ld 8. 2R
305 1.D.C 2l 500 1I2 e[SUlnnefl (E2AHi §2 AR AdL SIUAIM €121, 2RUIR [Uetell Aol
4.9 WH/ASS S1U AR W [2setefl 35U 2.

OR
A reciprocating engine has a stroke of 400 mm and length of connecting rod
is 4 times the length of crank. The crank shaft rotates at 210 rpm. For the
crank position of 135° form I.D.C. in the clockwise direction, determine the
following by graphical method.

(1) Velocity of piston (ii) Angular velocity of the connecting rod.
RANEEIL WeRetell 2215 400 H1H] el 50152101 ASel] Gulle) Soseil dules sl 4 A0
SlU B. 595 2152 210 WRUIRAH U2 63 8. 1.D.C €l 135 «{l 35 Ul[3321et 112 el(SULN+il
(€21l Hie ALls5E Usg(d GlRL «{1Aell 218,

(i) [Restell Q2L (i) sAAl5891 AlnUlel) s1efla1 Q.

Explain Klein construction for velocity and acceleration of reciprocating
engine.

RAUNE (21 A [e2etotl AL el YAl HIS SAEet et UMl

OR

In a reciprocating steam engine, the stroke length is 360 mm and length
connecting rod is 600 mm. the crank rotates in the clockwise direction with
300 rpm. When crank position is at 210° from 1.D.C. determine the following
by relative velocity method.

(1) Velocity and acceleration of piston

(i) Angular velocity and angular acceleration of connecting rod.
RS (291 21U A [c2stui, 221 5eil dudle) 360 mm el e (5291 A1+l EedLeS 600
mm 8. 35 300 A RUIAH 12 8(SALN={] (€2HT §2 B. %RUIR F5 Ul[321et 1.D.C &l
210°UR €14 8. Aoiltid A2 Uegld gL «{lAetl w1551 52,
(i) [Uesistl A2L u4al YdaLs
(i) sa(5231 A1+l S101U Qa1 14 51013 wdals.

Find the effort required to move up the body in an inclined plane taking in to
account friction.
eNRl el Al 4Rl 1] WelH] Uglelel GU WASAL HIR %3] Udcell A1),

OR
An effort of 1200 N is required to move the body up the inclined plane.
Angle of inclination of plane is 15°. When the angle of inclination of plane is
changed to 12°, the effort required becomes 1050N.Find the coefficient of
friction.
1200 N o) U1 Uglelal 3lAd] Wel GU WASAL HI2 %3] 8. Welsll 35150) 5131 15° D).
oR11R Welell 5ol 5181 120 Hi Wedid AR 2w Uil 1050N Wl 8. eyRle] L5
2Ll
Derive the expression for friction torque acting on a pivot bearing assuming
uniform wear.
WsAHLel (AU 1R 5309 Yldle QAR2L U SIH 5l 8NBL 215 HI2 Yot dIRd).

OR
In a multi collar bearing there are 5 collars having internal and external
diameter of 30 mm and 40 mm respectively. The bearing transmits 10 kN
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axial load. The coefficient of friction is 0.05. Assuming uniform wear, find
the power lost.

HEZ) 5142 ARIAHI 5 S16R ElU B Boll Wid RS el vilel UL efsi 30 HIM] w4 40
{1l €1 8. AR 10 kN 4&{ld dls UALRA 52 8. eNlell LIS 0.05 . WsUH It
tARL eIl H1Ad] 215 2Nk,

Explain the construction and working of rope brake dynamometer

AU A SlAHH] 2Rl 4L 24 S13] HHoxd).

OR
A multiplate clutch transmits 55 kW power at 1800 rpm. Coefficient of
friction for the friction plates is 0.1 inner radius is 80 mm, the ratio of radii of
inner to outer late is 0.7 :1 and the axial pressure is not to exceed 160 kN/m? .
find out the number of plates required to transmit the necessary torque.
HlEawe se 1800 IRU1AM UR 55 KW UldR 2led(He 52 8. enRl @2l Hi2 eNQleil
LIS 0.1 B WidRs (Aol 80 mm B, HidRS WA Wlal widefl (FAoilell RN 0.7 :1 8
uiel 4&{lU 04181 160 KN/m? $cli dy stefl. ose] 215 2le(He sal HI2 %3] Wl
dul ).
Explain epicyclic gear train with neat sketch.
YES 35U A1 AU U545 PIUR 2ot AUl

OR
Square threaded screw jack has mean diameter of 50 mm and pitch of 8 mm.
Coefficient of friction between screw and nut is 0.1 and for collar it is 0.08.
the load to be lifted is 25 kN and supported on the collar having inner
diameter of 50 mm outer diameter of 75 mm. Calculate total torque required
to lift the load.
AR 935 3§ Bsell U ALY 50 HIH] wa ([T 8 HIH] 8. 3§ wa el dstl eNQLsf)
LIS 0.1 B wa s16R Ul A 0.08 V. GULsdl Hleell 12 25 KN 8 wal 516 U
ULHRHA B Bedl Aid[RS cAly 50 mm 6dlel cdld 75 mm 8. MR GUISAl HI2 a3 6
REZIIEREIERE

Select the compound gear train for the train value = -16 using the gears
having not less than 12 teeth and greater than 60 teeth.
12 5l w1891 Elel WA 60 5di ay 2lel ot 1A Adl Blaudsil GUlaL 531 21 Ay = -16
HI2 51UIGeS [P1UR 2¢1 Uit 52,

OR
Prove the equation of centrifugal tension in the belt is T =mv?
UM Segcdldfl dlls] 4H1523L Te =mv2 8 A ALe4d 520,

Derive the formula for ratio of driving tensions for flat belt drive.
§42 We2 s18d Ul SI8[dl 2o lelell JRNdR HIe Yot Hadl.

OR

A pulley having 1.5 m diameter and rotating at 300 rpm transmits 35 kW
power. Arc of contact on pulley is 11/24 of its circumference. If the
coefficient of friction is 0.3 find the tensions in the tight and slack side of
belt.
1.5 Hl22 <1 "d1dd]l e 300 WIRYIAH UR 1 2123151 35KW UldR 2l4[He 52 8.
RIS UR AUSel ALY Aell URestl 11/24 B. %) eIl 2Jlis 0.3 €1, dl Uglefl Yd
wa Zlel wilogHi della ).
A knife follower moves radially with the with the motion as shown below
Draw the appropriate cam profile.

(a) Outward stroke for 90° with SHM.

(b) Stationary for next 90° in the upper most position.

(c) Return stroke for 90° with SHM.

(d) Stationary for remaining period in the lower most position.
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Follower stroke = 50 mm
Radius of base circle =40 mm
Cam rotates with uniform speed in clockwise direction.
W5 18§ slaldR o1 oidicdl YHIRle{] dAld ALe (Fe el w10 a8 8, A1y 54
Ulsled el2l.
() SHM 18 90° HI2 1G2dS 2)5.
(b) Alell GUsil (RR1fcdHi 41911 900 HI2 RRIR.
(€) SHM 18 909 HI2 [Rest 22s.
(d) A&l ofludl A wisletl yHAdALL HIZ RRIR.
sldldz 2ls = 50 {1
ALHIR dduefl Gerl = 40 HIH]
54 el(Sulaef] (Ui W sAH el oLld 118 82 .

Three masses my, mz and ms are of respectively 3 kg,4kg and 2 kg and
rotating at radii of 30mm, 20mm and 25mm respectively. The position of
mass m1, m, and mz with horizontal axis is at an angle of 30°,120%nd270°
respectively. Find the balancing mass attached at the radius of 35 mm from
axis and its position with horizontal.

AQL UL My, M, ¥al m; WoisH 3 kg, 4kg el 2 kg & Wl wsisH 30mm, 20mm 34el
25mmeil (FoR1L U 62 8. WLS| el AL £l my, m, el m; «fl ReUld WsisA 30°,120°
U 2700 <l WRILUR 8. bledl 35 el (Fodl UR 1SIAE el 44 el defl Reufd
AN ENDENC

The details of the turning moment diagram for the 1.C. engine is given below.

Scale- 1cm =20 Nm. for turning moment

Scale — 1cm = 15° for crank rotation

Area related to fluctuation of energy = 4cm?

Fluctuation of speed =1.5% of mean speed.

Mean speed =1200 rpm

From the given details find the moment of inertia of the fly wheel.
1.C W [eogel U2 2151 HlNe2 SIALAMeA] [Ao1d) {1 4104 B.

Bd- 1cm = 20 Nm 2[efo1 1{)}ee H[2

B4 - o5 A220el HI2 1om = 159,

Qlowlefl auereel] Aviftid A=s0 = 4cm?

$SUsil el = UL Aldsil 1.5%, UL $SU =1200 rpm

wUd (aadluiedl seid csldeil wsdleil &el 0k,

Define the following term related to vibration.

(i) Period (ii) Cycle (iii) Frequency

Aeet oiftd oflAetl Qoea cAlVALRIA $R1.

(i) AHAALN (ii) U5 (iii) lddt

Explain the principle and working of a simple watt governor.
Rinyd dle dldstell (Rlegid wal s1la Yued).
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