Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (OLD) — EXAMINATION — Summer-2023

Subject Code: 3341903 Date: 15-07-2023
Subject Name: Theory of Machines
Time: 10:30 AM to 01:00 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 non-programmable scientific calculator is permitted.

English version is authentic.

IZEENCNS

Q.1 Answer any seven out of ten. QM el S1OUBL Uldell Fdlod (U],
1.  Compare lower pair with higher pair with example.

9 GlRHRUA SRIR U I GEISAWA Us UWIdl.

2. Define slip in belt drive and state methods of reducing slip.

We2 SIodHi Reua cluyl 5] A REU galsdlsfl Ueg(d) asLidl.
3. State types of kinematic pair according to nature of relative motion.

3. AN AU ol Us[d MU R SlaAN(2s A1Slell UsIR dudl.
4. What is friction? List types of friction.

Nl 9] 87 eNRIetl UsIRAA] Y[ ieild).
5.  State advantages of chain drive.

U, Al SIodell o sldel L),

6.  Define cam and state the function‘_of cam?
€ 3 AR 520 wel B 1A wQlId)?
7. What is brake? List types of brakes

9. &5 Q| 9?7 Asell USRIl YA waildl.

8. Give classification of Mechanical Power Transmission.

¢ [M3[ese uldR 2led (Helste] doflsL 2414,
9.  What are the causes of Vibrations?

€. SUsi sk Q) 82

10.  Define following terms with respect to centrifugal governor.
(a) Height of governor (b) Equilibrium Speed
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(a) dlclel2e{l GIULES (b) Aqdet dUld

Classify kinematic pair & explain any one with neat sketch.

SLOANRS %S1Slof A5 530 A SLEURL W 5o YELS 33U 418 UHextd).

OR
Draw neat sketch of any one inversion of a double slider crank mechanism.

SWE RELBSR Fo5 (U5 (cAaHell S1EURL S RfcsHoAl YEUS 35U 2.
Explain the difference between linear and angular acceleration.

u{lY W S190Y U2 9RA) dsldd yHdl.

OR
Explain with sketch construction and working of rope brake dynamometer

€151l A8 SlAet 120l Y Wit sIH W S14 112 Huomd)

With neat sketch explain Klein’s construction

YeS VU U1 sQGelo] wlitts1H yHmdl

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

UR WIR [dok% ABCD Hl2, AD=35m A [d(qd [(ds &. sielda (ds
AB=0.5m4ULl[Ad (G5 CD=1.5m, ¥l [€5 BC=3m. 518l BAD=60°. [45 AB
20 UR 83 8 e[Sy l0ef] (eQLiMi w1414 «155] 521 (i) (5 BC «il 5181 dal

(ii) (0ig E of Jula udoL B &l 2.25m U2 [d5 BC U g,

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.

RIH A[e%elofl So5 300 HIHL @ivll & ol saAsElal 1S 1200 & HIH]
qiuil.IDC &l 3¢5 30° UR & Wl W [c2seisil 255U 240 rpm &L[SULN & YHXEIR
(i)(Uestsll Aol el QoL 2Ndl. Aoifdd ddlell GUAIL 52 Wl Udals
Ueg(d.

OR
Draw a profile of a cam which gives a lift of 25 mm to a rod carrying a 18
mm diameter roller. The axis of the roller passes through the centre of the
cam. The least radius of the cam is 32mm. The rod is lifted with SHM during
90° rotation,dwells for 30° rotation then descends during 90° of cam rotation
with a uniform velocity.
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54l Ulsled €11 % 18 HIH] culy wriddl Alala 25 HlHls] ([@se 4410
8. Ad2ei] 43| sl SegHiell AR Ald 8. 3Us{l agdu (A1l 32mm 8.
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Derive formula for torque and power lost in friction for flat collar bearing.

542 5142 AR HIR 4NRIH] «1® 2Ad 215 e UldR HI2 slfdl Rad).

OR
Derive the expression for the friction torque for flat pivot bearing. Assumig
uniform wear.

sa2 Uldle ARaL HIR 8Nl 215 HI2 (e (5d Qad). YRRl Y481
.

Explain multi plate clutch with neat sketch.

YES 35y A1 HEZ| W2 sey yHd).

OR
Derive expression for ratio of tension in the tight side to the tension in the
slack side for flat belt drive

§82 W2 S8 HI2 Yl wlIell dRlld Ha A5 WIYell dQlideil QR
Yl ¥ [ec(sd Aad)

A cone clutch is used to transmit 30kW at 750rpm. Semi cone angle is 12.5°
and mean diameter of the friction surface is 6 b, where b is the width of the
friction surface. Coefficient of the friction for friction surface is 0.2 and the
permissible contact pressure is 0.5N/mmz2. Calculate the radii and width of
the friction surface and axial force require to engage the clutch.

750rpm U 30KW 2l (He 5cl HI2 Slet set sl GUALL el . wH2ig511l
12.5° el © ¢N©L YUl2lell UL ALY 6 b B, oRli b A UNRl{lUSI 0L
® AUIZ] 4Nl QU] HIR eNQsTl ARILS 0.2 el WM [AUIADAUS ew1Q]
0.5N/mm2 & . eN©l YULElell (FoRll A USINLElARLATI ) el SEU
f15cl Hie Welld Woref] e uS 8.

OR
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/cmsand width 250 mm has permissible
stress of 2.5 N/mz. Find the thickness of the belt taking centrifugal tension in
account.

2.2 {l22 Y "ldd] 2215 250 WIRUTAN 2412 §2 & A 35 55U &,
2l M2 52 9 2A5d Auell 5131 160° & el NI« JR1i5 0.3 B, A5
MG 1.2 gm/em3 oil A5 tlotdl dlddl U3l A Usluile 250 mm
Hied 8 2.5 N/m2 oll dQlld . A2l &Yle 2oRlet AR dgel cleeoi]

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

AUl 50 5 U UldR 2l M2l HIe, Sl dRlld eld) g

Uz IHi HedH dalidsil 1/3.

OR
Draw the profile of a cam operating a roller follower having roller diameter
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.

A4 1Y YRAddl A4 SlelM2e] AAUIEsl 5l BHell Ulslod 1)

10 H1Hl, «{1Ae11 321 418 50R1sA] YeldH (sl = 32 HIH.

WA Rl] (@se = 48 HlH]. 54 WU ]l SHM 412 150° 4l GULS B
WA ARGLE [ed Al 4HUA101) 90 U] SHM AL 60° 301 URGHEL
e (MY Lol WA 1] o] 19 B «18] &6 UHAIALNL G121 WM HIZ] 28l
¢l 5 51 efsulaed] [eoui 62 8.

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

e slodui Reua e vl [fd 53] A Reusi] M4R] Auosd],

OR
Explain the working of sliding gear box for automobile with a neat sketch.

WLRIHIM LS HIS AL [59L PR cllss] SIH YeLS 35U A1 yHosdl.

Draw the turning moment diagram for the following:
(i) Single cylinder 4 stroke I.C.Engine(ii) Single cylinder Steam Engine

oflAstl 412 2121 HAs2 SIAAM E1R:
(i) Ridd (Ri(a=s2 4 2215 1.C. Engine(ii) Ridle R[G5 2214 ¥ [+2et

OR
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 (531, 8 (531 44 10 [53UL ol AL HY % UHAA A5 % W2Ucdefl WYY A
el dH100 H1H], 140 H1H] wa 70 HIH Hotorl 21 U 52 8. 6 kg el 8 kg
H A dRsil WRLd dl 45° el 6 kg Wl 10 kg H Uil WRLd dl 175° 8.
160 HIH] 13 U2 Aot 12156 UsIR 2l Ad{loL 1y 2Ll

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.
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What is the func;[ion of FIywhgeI.How does it differ from that of a Governor.
sAlycelds 514 9 8. d AdeR 52dl 5dl ld w92 .

Explain the balancing of several masses rotating in the same plane by any one
method.

SIEURL A S Ueg[d IR1AS % @Al §cll el s UYSlo] Aol AHodl
Explain with neat fig the working principle of Hartnell governor.

SleAd dAdef2 ol s1L Regid e WLSeld Gl UMl

Define the following term :
(a) Periodic motion (b) cycle (c) Frequency

o{|Aet| 200ee) AVALRIA $: (a) UIHRLS Uld (b) US (c) vlcdet
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