Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (NEW) — EXAMINATION - Summer-2025

Subject Code: 4331901

Subject Name: Theory Of Machines And Mechanisms

Time: 02:30 PM TO 05:00 PM

Instructions:
1. Attempt all questions.
Make Suitable assumptions wherever necessary.

Date: 20-05-2025

Total Marks: 70

Use of simple calculators and non-programmable scientific calculators are permitted.

2.
3. Figures to the right indicate full marks.
4.
S.

English version is authentic.

Q1 (a)
(b)
(©)

(©)
Q2 (a)
(b)
(©)

Q2 (a)
(b)
(c)

Define higher pair and lower pair with example.
S1UR UR 2ol 1R UR Gl A1) cuulfd 52U,
Differentiate structure and machine with suitable example.
RSUR Wl UQ(let dell d§ldd Yoy BelEel AL ().
With neat sketch explain the Klien’s construction to find out the velocity of
various links of slider crank chain.
ISR 55 [Uellnsfl €l el [dosell Aol 2Mladl Hi 5A8elsil Wsil
U L5[dUE uHxd),

OR
With neat sketch explain four bar chain mechanism and its velocity diagram.
SR WIR ABel (MEeilpell A1) SIUAM AR wLs[d £13] AHdl
List types of followers and explain any one.
S1611R <l YlE] vleld] slEukL s Yudl.
Differentiate between brake and Dynamometer.
W5 wa SlUAHH]RR Al dslad iUl
A flat face follower is moved with simple harmonic motion by a disc cam.
Follower rise for 30mm during the cam rotation of 120°, remains in the same
position during 30° of cam rotation, follower returns to original position during
further 120° of rotation of cam and then for last 90° of rotation follower remains
stationary. Minimum radius of cam is 25mm and diameter of the circular flat face
of follower is 25mm.Draw the cam profile.
As 3 sAe 3udloll Sl Rud siHilels alldell ueid 8 3Hsil 1200
A22lel LAHAL SIEAIMAR 30 mm WA B.6ilowl 300 A2 e (HAUlA SlAlR
Ra1R ¢ B dal ugdlell 12002211 LAHAL LR Yo ReU(AH] uLe) 241
8.89¢ed 900 122l e(HUlA S1A1AR ReUR & V.34l dgdH (A2l 25 mm
8.l 4106 (A1 Guel]l 31 Ulslee €121 slal2e+1l ASYER A2 FUsil culd
25mm Y12\,

OR
Define term related to cam (i) base circle (ii) pitch point (iii) pressure angle
JHoll AeoHi cAlVALRI $2)(1) Aos u54 (i) Ul U2 (iii) DR vlold
Classification of Dynamometer.
stuar1Hles] adifse 2414,
A knife edge followers moves radially with the motion as shown below. Draw
the appropriate cam profile.
(1) Outward stroke for 90° with SHM.
(i1) Stationary for next 90° in the upper most position.
(iii)Return stroke for 90° with SHM.
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Q.3

Q.3

Q.4

Q4
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(b)
(©)

(@)
(b)
(©)

(@)

(b)
(©)

(@)
(b)
(©

(iv) Stationary for remaining period in the lower most position. Follower stroke
= 50 mm, Radius of base circle = 40mm.cam rotates with uniform speed in
clockwise direction.
A5 ellos UO% SR 5 % ofld UHIEl AAld UL © el 5114 (el
3 53 B detl AloU 3 Uls16d €l
()1GedsS 215 900 Yl A0 wldd aUld A18.(ii) Ueletl 900 Yl SlelaR
GUReil Raufdui (@81 53 8. i) e« 2218, 900 Yl A0 idd dAld U1
Bel &1Slell YHAU SlalR ([A8iH 52 D51l ReA) 1S 50mm B. A Ul
(3oL 40mm 8,51 A s413] al[dlell salsale (el 83 8.
Define Friction and list advantages and Disadvantages of friction.
e Qlef] vl A dell sLael 1 A1AeIAeAL ALEL tleticll,
Draw only neat sketch of single plate clutch with notation.
Ride @2 saed] ollH ({€2lst 1ol s5d w11s(d €130,
In a multi plate clutch the total number of driving and driven plates are 5.
Permissible contact pressure between friction plates is 0.127 N/mm?.Inner and
outer radii of the plate is 75 mm and 125mm respectively. Calculate the power
transmitted by the clutch when the shafts rotate at 600 rpm.Take coefficient of
friction as 0.35 and assume uniform wear.
s YW sqUUi SIB(ddl del [Sdel Hull §6 592l B % 4 (5530l ABA
Weild 8 2 W2l dRs] eIl 0.127 N/mm? &l ddd < €14 dl 600 rpm il
»5SU 2ledHle Udl ulgr el W@es{l sl lRedl dell vies(l (Foil 1eisi 125
mm dell 75 mm 8.4M1R1(5 0.35 V. Y[As1H Asfl Y1281 5.

OR
Define break and list types of break.
AL ARSI RN RAERAEL TRVETRLARITARGL T
State the types of thrust bearing and their applications.
U2 W 33Lell USIR el detl GUALILL UL,
In a multi collar bearing there are 5 collars having internal and external radius is
30 mm and 40 mm respectively. The bearing transmits 10kN axial load. The
coefficient of friction is 0.05.Assuming uniform wear. Find the power lost in
friction. The shaft speed is 600 rpm.

Define term used in gear(i) pitch circle (ii)pitch circle diameter(iii) module
PraMi dudL UE) AluALRld $2).30) Ul 456 (i) Ul 45a stiaHlez diii)
Hlsyd
State Advantages and disadvantages of chain drive.
Aoyt SIPAall 1ALl val AU 1] LAl
Max permissible tension for the belt is 1 kN.Arc of contact of pulley is 170° and
coefficient of friction is 0.25.If the diameter of pulley is 450 mm and it is rotating
at 200 rpm.Find the power transmitted by the belt drive.
Qe HedH Y IHd 2021t 1 kN 8. Y&l U1l 2115 115 Sleese 1700 D dell
eNLiS 0.25 8. 200 rpm &l scfl Yol el %) 450 mm €A d) Aee S
GlRL 2l (M2 Ad) uldr 1.

OR
Classification of gear.
Brate] 451 w1
Explain Epicyclical gear train.
AULAIB(565 PIUR 28t YUl
Two parallel shafts are connected through pair of gears. Shaft A runs with 150
rpm and shaft B runs with 450 rpm.Center distance between the shaft is
approximately 600 mm and gear have 8§ mm module. Calculate (i) Exact center
distance between two shafts (ii) if the gear unit is speed reduction unit. Find the
train value.
o UUIdR QALs2 PR GIRLAISAIML WL B 2L12 A 150 rpm 34 LSS B
450 rpm &l 82 8. A 21152 dRs] WidR 42U 600 mm O dell PlARe1L icll 8

YISy oil & dl
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Q5 (a)
(b)
(©)

Q5 @
(b)
(©)

()i 2ULs2 AR ALSSU iR 20kl
(i) % PIAR Yol 1S setet Y[t €lU dl defl 28l dey QL)
State use of turning moment diagram
2o{[2L H1Ne2 SIUIAMetL GUALL @Ld),
Explain static balancing and dynamic balancing.
(25 el Sl [Hs Ade{lol yuedl.
Explain the function of flywheel. State the different between flywheel and
governor.
seldcSlds] s YHostdl. seides)d e dldelR qAel)l dslad s lid).
OR
Define (i)frequency (ii) resonance (iii)free vibration
e ul AU (i) (S5l (i) lelo A (iii) Y5t dIOHLst
Explain different types vibration with neat sketch.
dloWletell el Yol UsIR 11s(d €13 quend),
List types of governor and Explain working of Hartnell governor with neat
sketch.
dldelRetl UslRefl ALE] Wellcfl sléad dlceire] SI1A uL5(d €13 Y-,
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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.

Q1 ()

(b)

(©

(©

Q2 ()

(b)

©

Q.2 ()

Marks
Define kinematic link and kinematic chain 03

519125 (A5 via 519025 A8et VAR 53,

Differentiate structure and machine with suitable example. 04
RSUR Wl HR(led dRell d§ldd YoYU Bl AL ().

With neat sketch explain the Klien’s construction to find out the velocity 07
of various links of slider crank chain.

AITR 55 [He{lnell el el (Gosell Aol 2Mludl HI2 5A8elsl
st HLS[dUE AU,

OR
With neat sketch explain four bar chain mechanism and its velocity 07
diagram.
SIR GR A6l MBe{lnHedl  AQlRAIE] SAM AR ALs(d IR
yHox1d).

Define cam and state the function of cam. 03
3Yef] vl A detl 51T L),

Differentiate between brake and Dynamometer. 04
A5 Wl SIAH 122 dAsA] dslad W),

A flat face follower is moved with simple harmonic motion by a disc 07
cam. Follower rise for 30mm during the cam rotation of 120°, remains

in the same position during 30° of cam rotation, follower returns to
original position during further 120° of rotation of cam and then for last

90° of rotation follower remains stationary. Minimum radius of cam is

25mm and diameter of the circular flat face of follower is 25mm.Draw

the cam profile.

NS 3H sA2 3udlol Sl4l4a g sidifels olldell udid 8341l
1200 AUl MUl 5141 30 mm WA B.udlast 300 A22Uet
eMAUld Sl ReR & 8 dal uglell 1200 A2l eA(HUL
S1E 42 Yo (Re1[dui uLes) 2119 8.89¢d 900 2122lel e (HYlel sl
ReR 2& B.5Us(l dgdH (A2l 25 mm B.dl wWINd [dad Gurell 34

Uls16d €120 51120l ASYER 542 Fell cUly 25mm HIR).
OR

Define term related to cam (i) base circle (ii) pitch point (iii) pressure 03
angle



Q3

Q3

(b)

(o)

(@)

(b)

©

(@

(b)

©

3ol Aee{Hi culvAlRld (1) A US4 (i) UlU UlSe? (iii) VAR
ARG

Classification of Dynamometer.

stuAr1Hles] a5l w1,

Roller follower rises with uniform acceleration and retardation and the
return motion is also having a same motion pattern. Draw the required
cam profile for following details.

(1) Follower rises for 25mm during 90° of cam rotation

(i1) For next 30°, follower remains steady.

(ii1)For the final period of rotation of cam for 120°, the follower remains
steady. Roller diameter=30mm, minimum radius for cam= 25 mm.

A5 AR slelxRell A8 dal sld e(HALeted] Alld uUN UddL dell
Uldudore]l el @ du 3H Uldlell 43l Gu selsalss (el
wWUYN QI ol 82 B, 1A Il Yol dAld HA d Hleell 3
wlstee Y1 Hiuell el

(1) Lel W1 S1A1R SHell 900 URMHEL £ (MLl WA B.(ii) Ueleil
300 A2t AHAA slAlHR R € B.(ii) SHell 1200 A2l
eMULe 519132 Yo RaufdHi UL wid BR16R slalR siHleR
30 mm 8.54eil dgjdH (3Rl 25 mm 8.

Define Friction and list advantages and Disadvantages of friction.
Lol cful W] dell slael w1 Ag1Ae121e] ALE] wletidll,
Draw only neat sketch of single plate clutch with notation.

Ridolg @ sesfl oty [eEelel clof] 55d u15(d €12,

In a multi plate clutch the total number of driving and driven plates are
5. Permissible contact pressure between friction plates is 0.127
N/mm?.Inner and outer radii of the plate is 75 mm and 125mm
respectively. Calculate the power transmitted by the clutch when the
shafts rotate at 600 rpm.Take coefficient of friction as 0.35 and assume
uniform wear.

ws U@ seyUi SIe(dal del (Sdel Hull 6 5W@2] & % 4 (550l
UFH Wetld B 21 @2l Ao £64181 0.127 N/mm? &l dtiq o1 €Y d)
600 rpm =il »SU 2leHle Udl uldR e Wesl weRel dal
u{e20{] (FoRIl ef 5 125 mm dell 75 mm 8.4M[RliS 0.35 B.Y (A8l

de{| Y1201l S,
OR

Define break and list types of break.

G Seil caluel A UL W G Seil UslRel ALEL odetldl.
State the types of thrust bearing and their applications.

22 W [R21o11 USIR e dell GUASLL wLLcl.

In a multi collar bearing there are 6 collars having internal and external
radius is 80 mm and 100 mm respectively. The bearing transmits 20kN
axial load. The coefficient of friction is 0.06.Assuming uniform wear.
Find the power lost in friction. The shaft speed is 600 rpm.

HEZ] 516 R 6 S1ER O Beil B{eel] el W&lRell UM 80 mm
el 100 mm wosi 8.4 20 kN Aeflud €ls 2l-uile 52 8. anlulis
0.06 D.Y[FASH Aefl wiREIL 530 NIl 2Al5d 2Mlel.2Lsea wdls
600 AHRYIAU 8.
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©
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©
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(b)

©

Define term used in gear(i) pitch circle (ii)pitch circle diameter(iii)
module

BrRIHL dUUdl Uel AlvAllRld s Ul dsd (i) Uy us4
stdler (iii) Hlsye

State Advantages and disadvantages of chain drive.

A8el SISl SIUEL ol ARSIALIBL] FLLdl.

Max permissible tension for the belt is 1 kN.Arc of contact of pulley is
170° and coefficient of friction is 0.25.If the diameter of pulley is 450
mm and it is rotating at 200 rpm.Find the power transmitted by the belt
drive.

QAe2o] HedH HAIHd 2020 1 kN 8. Y&l Ul 15 vils Sle2se
1700 8 dell &N LS 0.25 8. 200 rpm &l §2d] Ydleil a1y %) 450
mm &4 dl Qe 185 g1 2l 12 Ad) UldR 208

OR
Classification of gear.
BlatRe] 45201 A4 1Y),
Explain Epicyclic gear train.
AU (sas PIIR 280 4Hd).

Two parallel shafts are connected through pair of gears. Shaft A runs
with 150 rpm and shaft B runs with 450 rpm.Center distance between
the shaft is approximately 600 mm and gear have 8 mm module.
Calculate (i) Exact center distance between two shafts (ii) if the gear
unit is speed reduction unit. Find the train value.

o AHidR L& PlUR glL A1SaHi Wicdl B 2LLS2 A 150 rpm 3a
21L& B 450 rpm &l 83 8. A 21152 dRsj {2 @A 600 mm & dell
[Plaell tidl 8 HISYE «il & dl

()¢l QU152 dRAe] UL S5 B2 LUl

(i) %) PIAR Yle12 1S seiet Y[l €1U dl defl 28+l ARy 2114,

State use of turning moment diagram

2ei[oL HINe2 SIAIAHeAL GUALDN 2sLic).
Explain static balancing and dynamic balancing.
(25 viad S [Hs A@e{]oL YHomdl.

Explain the function of flywheel. State the different between flywheel
and governor.

selldeSlds] s1 yHom). seldes]d wa dldelR dAe] dsldd R lldl,

OR

Define (i)frequency (ii) resonance (iii)free vibration
e[l AU (i) [55ced] (ii) Lo (iii) Y5 dloB el

Explain different types vibration with neat sketch.

dlewleletell el el UsIR wLs[d €131 qHdl.
List types of governor and Explain working of Hartnell governor with
neat sketch.

Adelell UsRe(l ULl Wetld]l sléad dldele] st uisld €120
AHendl.
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6.  English version is authentic.
Marks
Q1 (@  Define the following terms. (1) Link (2) Lower pair (3) Higher pair 03
sl @) of|Asq] Lol U Ld SR (1) (65 (2) A1HR UR (3) SRR °3
(®  List the inversions of four bar chain mechanism and explain anyone with neat 04
sketch
@) 512 WIR AVl (M ([cHell Hodoisll YR tlelld] WA SISURL As A By °F
AL yHoxstdl
(© A disc cam is used to give motion to a knife edge follower. For first 120° of cam 07

revolution follower moves up 42 mm with simple harmonic motion. For next
60° of cam revolution follower remains at rest. For next 90° of cam revolution
follower comes down with simple harmonic motion. For remaining period of
cam revolution, it remains at rest. Diameter of base circle is 50 mm. Follower
axis is passes through cam axis. Cam rotates in anticlockwise direction. Draw
cam profile.

(8)  AS5 (S 53U ollFsA% USIRe1L SlaldR o UGId & 3Hs{l edldell 1200  ©°
AHEL (MUl SlAldR e slHifes aldell 42 mm GU WA 8. ugleil
6001l HEL (MUl SlAldd 2R @ 8. AURWLE 90° GHBL € (HUled
sldlar Rpug siifts dufdell ldiell o o) Uil 41414 8. wislsil
GHEL e (MUl SlalaR R 28 B oAl 6l 56 ALY 50 mm 8. SldldRedl
A [suA AHsll A[sauuiel] uAR Lt 8. 34 A2lsEls A1 52 8. L UL
EATRNEItICRAR]

OR

(©  Draw the profile of cam operating of knife -edge follower having a lift of 30 07
mm. the cam raises the follower with SHM for 60° of the rotation followed by
the period of dwell for 90°. The follower descends for the next 60° rotation of
the cam with the uniform velocity, again followed by dwell period. The cam
rotates at a uniform velocity of 120 rpm has a least radius of 25 mm.
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©
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)
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(©)
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(@)

1)

A oA1gs Wy slaldR o ARSI AA(d Miudl Hie HINE [Aold M AR
dHell UlsLed €121 3l agri [Hoil 25 mm 8 sldlaRedl (@2 30 mm 8.
sl 60° URGHEL e[l 3 slaldR Rpug sidifes Hl2l-tell Glusid 8
ARGLE 90°. (MUl G YAG] RaUldHi & B AURGILE 60° UR&HYL
e AL Y[AS1H AENANE] 120 rpm &l «{1A w11d B URGALE AUl K186l
URMHUI e MAUlel sldldR Uldleil Yo 20U 1 ReR & 8.

Draw sketch of Elliptical Trammel

(e fesd 2Ndq] By £l

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

SIRUIR A8l (HE[eAxsHoll AL wal UAdlA 2lleal HI2 YasS B 11& kA2l

Ad (2] ueg(d Ul

A flat belt 80 mm wide and 4 mm thick is used in belt drive. The angle of contact
of belt on pulley is 120° and coefficient of friction is 0.3 for it. If density of belt is 1
gm/cm3 and allowable stress is 1.4 N/mm?2, find belt speed for maximum power
transmission.

A5 WeR LA Hi 80 mm USLULl el 4 mm S| §42 e qU Y & &6l Uredl
Qe of] sle2s2 wAd 1200 W eNRL RIS 0.3 B %) Aees] eleldl 1 gm/em3
o Gzl Adl A 1.4 N/mm2, €ld dl HedH UldR 2l (H2lel o Ul
dezef] aufd 2l

Draw sketch of Oldham Coupling.
ules e1H sudlal o 25y 1)

Explain with the help of neat sketch a quick return mechanism using f01r1r bar chain.
Yes BUefl Heed]l 512 WR ATetell GUALL 5o (sas e HIX[Awu

Uuedl,

In a belt drive tight side tension is 2500 N and the ratio of belt tensions is 2.78. if
the linear velocity of belt is 720 m/min. then find the power transmitted by the belt
drive

s W& SIBdU] 2162 WI%e] dll 2500 N el Be2ail dlRl of IRLldR 2.78 & %)
Wezell Y A3l 720 m/min €1 dl Ae2 SId BUR GIRL 2led(H2 adl uldR
20\l

Classify mechanical power transmission.

U35 UldR 2l [Hlets] ao([sL 52,
State advantages and disadvantages of gear drive.

OR

[l siesdstl slael e As1Ael dldl,
Derive formula for torque and power lost in friction for flat collar bearing.

542 516 AR 112 eNRIHI o2 8Ad 215 A UldR HI2 sli[dl o),
OR

List types of gear train and draw neat sketch of any one

PIAR Setotl UsIR1AL ALEL tlatld] wal S1ESURL A sei] YIS WY £1R]
Explain construction and working of Cone Clutch with neat sketch.
YELS YU U8 Slot Set o] olitisIH el S1A qHxd),

Derive expression for friction torque in foot step bearing also equation for same
assuming uniform pressure

§2 U AR2L ol (5531 215 ltclley YA dRal. Y51 VR eflui] 1.

Differentiate between Brake and Dynamometer.

W5 via SIIAHIH2R dA dsldd 5.
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Explain construction and working of Rope Brake Dynamometer with neat
sketch.

AU Qs Sl Witsid vial s1 Yers 33U Ad Yuestdl

A compound gear train consist of 6 gear A,B,C,D,E and F. Gear A, B, C, D ,and
E have 80,40,50,25 and 50 teeth respectively. If the gear A and F have speed of
40 rpm and 400 rpm respectively. Find the number of teeth of gear F and draw
neat sketch of the gear train.

s 51UIGS PR 2olUi 4 &9 A,B,C,D,E ol F 341dd 8 3142 A,B,C,D,E ¥al
F GUR AsisH 80 40 50 25 el 50 &lcll UlSE 8 %) PlUR A dell PR F ol
1S a5t 40 Wicl Wld (Mleie 24 400 wicl wld (M2 el d)l PluR Feil

eldl ol Aual 08l dedl PR Seisfl 29 1 15(d £1R)
OR

What are the different types of friction clutches? Draw neat sketch the of cone
clutch.

Nl s6Uell (dldy UsiR) ) B2 2is sauell s ByU 12,
Explain with neat sketch the construction and working of Differential Band
Brake.

[S8(R1A4 QoS B Sef wits1H W 512 YeLS 35U A 18 Yuextd).

Two parallel shafts A & B are connected by spur gear. Shaft A rotates at 120
rpm and shaft B rotates at 480 rpm. Approximate distance between two shafts is
about 500 mm and each gear is of module 8. Find the numbers of teeth on each
gear and the exact distance between two shafts.

o U {dR ALse WR AR GIL WLSAMi Al B LSS A 120 rpm A4 AULSS B
480 rpm. &l 63 B & 2UL§2 Ao Wid GIAML 500 mm B dell PlURell eldl 416
H1sYdell 8 dl ool BlAReAL tidl ofl Aual AU 6 Ug2 dRAe] ALs5YH vidR l]
State use of turning moment diagram.

221 1A SIAAMeAl GUALI i),

Explain Turning Moment Diagram for a single cylinder double acting steam
engine with neat sketch.

ARE By AU Ridd Ri[Ae52 seid W[5 1 Aleosel UIR [l Ml

SIALAH YHCLl.
Explain the construction and working of Hartnell Governor with neat sketch.

S1eAE dlclelo] wits1H WA SI1A YeS Y A1 M4l
OR

Define terms: (1) Frequency (2) Resonance (3) Free vibrations

UL Rld 52): (1) Blddst (2) USE (3) Y Wigsil
Compare Flywheel and Governor.

SAIACE]E el AdlofRefl A MG 51,
Describe balancing of single rotating mass by a single mass rotating in the same
plane with formula.

Y UL UMl AHAEH] scll 15 % £01 GIRL A5 % Sl Lol Aol
dRle 531,
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