Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3341903 Date: 13-06-2024
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 programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
Q.1 Answer any seven out of ten. £21Hi{l S1OURL Aldsil aled AU 14
1. | Enlist the inversion of four bar chain mechanism.
1| 51 R AT HIdellAstl godoseis] ALEL QUL
2. | Compare lower pair with higher pair with example.
R, | AR UR el SRR UR GelsL U1 YRudldl,
3. | List the advantages of a belt drive.
3. | }ee sIedell §lel L),
4. | Define inversion
¥, | Bedoselsfl cuual W,
5. | List the inversion of single slider crank chain
U | Ridd 1952 35 ABetell Bodofelsil ol 14 AU,
6. | Define theory of machine and kinematic
7. | Explain the term Friction Angle and Angle of Repose.
O. | UL 5131 e WRIUAL 5181 210€, YHCL.
8. | Explain the Coefficient of fluctuation of speed.
¢. | »Susil ayeeel dRlisa 1yl
9. | Give classification of Mechanical Power Transmission.
¢ | M3(et59 UldR 2letHalels] do{l521 w4
10. | Define cam and state the function of cam.
0. | 34 cAluAlld 5] Al 3Hs] 51 wuldl.
Q2 | (a) | Sketch and explain working of Oldham's coupling. 03
sl 2 | () | vlessid sudlolef] a9 uis(d elRl. 03
OR
(@) | Classify kinematic pair & explain any one with neat sketch. 03
) | 518a02Ls %1Sle] A150L 520 Wl SISURL A 5ol HuS 23U U18 yuodl | o3
(b) | Draw neat sketch of any one inversion of a double slider crank 03
mechanism.
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() | SHE LB 35 (H3e{lpHoll SIEULL WS Yodoeloll YEUS Y €121, 03
OR
(b) | Define theory of machine and give its classification. 03
(o) | efluz] 2ils Helletell vl w1l dsf ad(lseL walidl. . 03
(c) | With sketch explain the method of Klein's construction to find out the 04
velocity of various links of slider crank chain.
(5) | IO 55 st [Ue{lnus(] %l el [Gsell Aol lladl Hie sA8eieil oy
sl M 15[d e qHdl.
OR
(c) | Derive formula for torque and power lost in friction for flat collar 04
bearing.
(5) | 542 5l AR UL 4Nl 215 dell eI U Adi UldRe] Yo dIRdl. | o¥
(d) | Differentiate following terms: 04
(i) kinetics vs Kinematics
(i) structure vs Mechanism
(S) | «llAetl uel defl dslaid 41Ul oY
(i) 5181(25¥ vs sloaAR 25y
(i) V&R vs M5l
OR
(d) | With neat sketch explain relative velocity method to find velocity of 04
four bar chain mechanism.
(S) | SRWIR Avel HIBefld Ui Aldel dat llddlef] Yeed]l M1s(d «{l Heeel | ow
U4,
Q3 | (a) | State advantages & disadvantages of the friction. 03
USL 3 | () | eNQlell slAel el AR§IUEL WKL), 03
OR
(@) Derive the equation of friction power loss in single collar bearing with 03
uniform pressure theory.
) | Rl Sl ARaL HIR YleislH IR eflu?l iRl 1521t UldR dldef YA | o3
dlRdl.
(b) | Explain multi plate clutch with neat sketch. 03
() | YUS ¥BU 18 Hedl We sy yudl. 03
OR
(b) | Explain the compound gear train with neat sketch. 03
() | 29 AI5[d d3"sHULGeS AU 286t "o} SIAL UM, 03
(©) Prove that for maximum power transmission, centrifugal tension 04
should be 1/3 of maximum tension in the belt.
() | Ml 520 3 HedH Alsd ARG Sl HI ALYl 2oRlel HedH oY
2ol 1/3 %26 €lg 1A,
OR
(0) Draw the turning moment diagram for four stroke |.C. engine 04
(5) | UR sesldlonl WLE Al Aleagel HIR 2[o121 o2 SIUIAM R, oY
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(d)

List the various types of thrust bearings and state their applications..

04

S

el el USReil U AR3Aell ollH U] M dHstl GUALL QlLd).

oy

OR

(d)

Describe working of rope brake dynamometer with neat sketch.

04

S

AU s SiIAHIH2R 29 w15 £13] UHdl.

oy

Q.4

(a)

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

03

UH. ¥

()

WLRIHIMLEE HI2 €S53 [PLUR ll5¥e) SI1H YES 25U U1 AHoxd).

o3

OR

Prove the equation of centrifugal tension in the belt is Tc = mv?

03

(H)

Uzl Sl dlle] HH1SWL Te = mv? 8 d Alledd 2.

X

(b)

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

04

(M)

W2 SISaul Reua ualRld 5 A REus{l 2420 AHxd),

oy

OR

(b)

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 axial load. The coefficient of friction is 0.05. Assuming uniform wear.
find the power lost in friction. the shaft speed is 600 rpm.

04

(M)

4] s1dR WRalel 5 582 S1ER & Bell w{erell W WEReAl Uld 30 mm
sl 40 mm HeisH 8, 10 KN 1eflud g2 dlsa 251 WU 8. 321+l
AUl gNeR1Ls 0.05 8. YleAslH Aell 212d Hila 2Nl AlEd QM.
2LLs2sil 1S 600 rpm 8.

oy

(@]

Draw the cam profile operating a knife-edge follower with the following
data.

Least radius of a cam = 30 mm

Lift of the follower = 42 mm

The cam lifts the follower for 1500 with SHM followed by dwell period
of 30°% Then follower lowers down during 90° of cam rotation with
uniform velocity followed by a remaining dwell period. Cam rotates
clockwise.

07

(5)

A5 o185 W sldluel JRULS[EaL aLd 21udl Ui H1Ud (ddld M4 IR
SUe) Ulslod elR).

S4o{l @gdy (AL = 30 mm

slAlAR4A] (@82 = 42 mm

34ell 1500 URMHRL (MUl 3H sl (e slHlfeds Hleleell
GUSIU B, AURMIE 300 e(HUlel G 2Ad RaU[dH] € . AURULE 90°
URMYL e(Mulet YAsld Adlelell «1A w1d 8. FHdl wlsleil
URMHEL eMAUled S1E1RAR Uldlell aoul ReR & 8. 34 dlsulnsil
sielefl (el 82 9.

09

Q5

(a)

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

Scale-1 cm = 20 N.m for turning moment

Scale -1 cm = 159 for crank rotation

Area related to fluctuation of energy = 4 cm?

04
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Fluctuation of speed = 1.5 % of mean speed
Mean speed = 1200 rpm.
From the given details find the moment of inertia of the flywheel.

Us. U

()

A5 W18 HL W [osetell 2101 HlRNe2 SIAIAIM il (A1) «{1A HYoxud
wNd] 8.

B, 1 cm = 20 N.m 2[=21 {12 H[2

¥4,1 cm = 1555 [Su@yde2 HI

sIIQL(5AH A queea Hoifdd ARAUL = 4 cm?

(A Ad) 3§12 U1 Aldetl 1.5 %

ARA12L3U[d = 1200 rpm.

04 [Aold Gue]l s61Y csldell HINe2 s 8ol (201 2Nt

oy

(b)

What is vibration? State causes of vibration & measures to reduce
vibrations.

04

(A1)

Alenelel 2024 2)? deil $I1RQI w4 [elaiallell GUIRLL % LLdl.

oy

(@]

Define the following term related to vibration.
(i) Period (ii) Cycle (iii) Frequency

03

(5)

Qtol uiltd «{lAsil 2A6ela ARl S2.
(i) MHALON (ii) U (iii) Blcdel

o3

(d)

Explain the balancing of several masses rotating in the same plane by

any one method.

03

S

S1SURL 1S Ueg[d eat i1 s % W@aAH] §cll Wl HElo] Aol quodl

X
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