Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-IV « EXAMINATION - WINTER - 2016

Subject Code: 3341903 Date: 22-11-2016
Subject Name: Theory of Machines
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Q.1

Q.2
Yal. R

ocoakrwhE

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 only simple calculator is permitted in Mathematics.
English version is authentic.
Answer any seven out of ten. €20l SlEUBRL Ulctotl scllol AU, 14
L Explain difference between Machine and Mechanism
1. HAlot wal MEe{losd Al dslald ALl
2. Explain in brief the difference between kinetics and Kinematics.
2. SRS Ua sITANRSU AR dAsleld AHAl.
3. List the Inversions of a double slider crank mechanism
3. SOA AT bos HEo{losHell Soaoatoll aLEl wlotlall.
4.  Define cam and state the function of cam.
¥, SHo{l cautvall AU A GUADL LU
5.  State the laws of friction
W uyelell (@l weual.
6. State advantages of Gear drive
s.  oflar slefctell BURAL QU
7. Define the following terms.(1) Lower pair (2) Higher pair
9. ollAetl UElell catvaul
(1) AR UR (2) &lAR UR
8.  Explain Damped vibration in brief.
¢.  3us Alylet (A yMesal.
9.  State function of fly wheel in Automotive application.
¢, WRHEAHHL sl c8led ol GU0L QU
10.

Give name of any four types of follower.

0.  Sl&URL AR YslRall SlAlaell oltH AW,

(@) Define linear and angular velocity. State relation between them 03
() vl Aot Aa slellal Qotell cautvarl W, daul HR A oAl Aoid 03
ogRILcll.
OR
(@) Give Classification of Kinematic pair 03

1/5



(A1)
(b)

()

(b)
(A1)
(©)

(8)

(©)

(8)

(d)

(S)

(d)

sISAURS Ve co(ls0L AU,
Explain Constant Acceleration and retardation motion of the follower.

ARl g0 YAl wal yld ydoll ol uHstal,

OR
Explain Different types of Cam with neat sketch.

29 AlglA ofl Heedll (ALY YslRetl 31 UM,

In a four bar linkage ABCD, AD = 160 mm is fixed link., driving link AB =

60 mm, driven link CD = 75 mm. and link BC = 100 mm. Angle BAD = 90°.
Link AB rotates at 10 rad/s in clockwise direction, determine
(1) Angular velocity of link BC

As 512 wlk lod ABCD Ui AD = 160 mm. el los 8., AB = 60
mm gteSlot Ales Mol CD=75 mm gletot dlos 313 dal dlos BC = 100
mm ¥l YRl BAD = 90° 8. cllos AB 10 radis &l ulSaunat siatsll
Raumi 52 & Al o{lAstioll (St 0.

(i) los BC ol s1Qla QoL

OR
In a steam engine, the crank and connecting rod are 300mm and 1500 mm
long respectively. Draw the velocity diagram when crank has rotated in clock
wise direction for 50%rom 1.D.C. Find the engine speed when the velocity of
piston is 4.9 m/s.

A5 WA WAool Ul 55 ol 5a152[01 Asall dolleS WofsN 300 mm Aa
1500 mm 8. 55 2R dldaneil sietsll Rouni 1.D.c.al 50° ol WA $2
el RA[Q Yoro AARAZL stauouH Rl 2R [Lrestell AdL 4.9 m/s
8l AR AeBotoll BsU .

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

Least radius of a cam = 25 mm.

Lift of the follower = 50 mm.

The cam lifts the follower for 150° with SHM followed by a dwell period of
30°% Then follower lowers down during 120° of cam rotation with uniform
velocity followed by a remaining dwell period. Assume clockwise rotation of
a cam.

As allefs - Ay SlAMRA AU olcl vual W2 A (Aot
AR Il WsSA ERL. SHoll Ay Bl = 25 {1l |, SlAuRe{l
lse =50 H{lHl. 3ol 150° ol URHEL £R12lel 3H SRR Ruiucd
sllllels Matstell Qlusta 8. RURGILE 30° £R12llel GslAc RAAUL 23
8. URGE 120° UReMEl eiulel YA ARl (A wa &
URAE Mol olslal gHRl €Ul JAMR Wdlell Y s2uA

RAR 28 B, 3 ullan ol (Rouri 52 ®

OR
Draw the profile of the cam that gives a lift of 40 mm to a roller follower,
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dia.15 mm. The axis of the follower passes through the center of the cam. The
cam rotates in clockwise direction. The minimum radius of the cam is 30 mm.
The follower is to be lifted with simple harmonic motion during 120° of cam
rotation, dwells for 30° of the cam rotation in the lifted position, returns to
initial position during 90° of cam rotation with uniform velocity motion, and
dwells for remaining degree of cam rotation

15 {lHl el AR AR 40 HlHl dlse wudl SHall WssA
ERL SlAMRl Ul 3ol Fosriell uAR waa &, ¥ ullan o
Reuni $2 8. 3uoll Ay Boan 30 . B, 120%1 uReHel
gdlol 3 SlARMR YAs Ac(ldlell Gusia 8§, uURME 30°
gllel GBAA RAAUL W@ B, RURALE 90° UReHBel £32Ulel
AR YES ARl wel 52 B dal duell wislell euul
g12lol AR Wdlloll Y oA RAR W B.

List advantages and Dis advantages of Friction
Lol SL2LEL el IR SLAEL QU
OR
List various types of thrust bearing and state their application.

ye Aol oll el el Usl? wlcll Anetl vt GuAo0 wRudl.
Define (1) Co efficient of friction (2) Angle of repose (3) Limiting angle
of friction

o{lActl UEL UHAL (1) YRS () Aol 3y AW (3) (AR

Aol s (55900t

OR
Derive the expression for friction torque acting on a conical pivot bearing
assuming uniform pressure with usual notations.

As Al daRlaoll RAA wlla slsd Male Aloletl udil yel
Hze] qHlsR0L AHIeA Redl atudlal Al 5.

Explain Cone clutch with neat Sketch.

2289 WA ofl Heeell slot sEHU AHXLAL
OR

Explain construction and working of single plate clutch.

229 AlglA ol Heeell Rolct WA scuoll Ul WA sl A LA

A Conical pivot bearing supports an axial load of 20KN. The cone angle is
60° and shaft radius is 180 mm. Determine the power lost in friction at 100
rpm. i =0.06. Assume both Uniform pressure and Uniform wear condition.

As slellsdd Qe Aol UR 20 KN oll EAAA AS AL B. Slot
AdlA 50° U Wseoll (AL 180 mm B. | u =0.06 &lal Al 100 rpm
UR ol e Ul waR Al (1) YRS QAR U (R) Yatsll

YU WA UL,
OR
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A multiple clutch is having 3 driving plates and 2 driven plates. The outer and
inner radii of friction surfaces are 130 mm and 80 mm respectively. The
intensity of pressure is not to exceed 0.13 N/mm?. Assume uniform wear
condition. Find the power transmitted by the clutch at 1200 rpm. p =0.3

A HAEElUA (328 sctAHL 3 gSlol WA wa R (Jctot W2 B. (5520t
Aol wslRell wa view{l Bxaul wofsN 130 mm vl 80 mm .
YARell lacl0.13 N/mm2 &l atudl of ASA. %1 UURA Yot B An
YRAMHIMA WA p =0.3 ActHl A Al 1200 rpm UR 2idHle adl
ylaR 20l

What is function of Flywheel? How it differ from that of governor?

sclad cgledoj 512l 9 ®. A alcolRel g dcll A ud 8.

OR
Draw Turning moment diagram for (1) Four stroke cycle engine (2) Multi
cylinder Engine (3) Press machine

2o{lol N2 stAUH E1RL (1) SR WS Aot (2) HESl AlAlos?

WAool (3) YU Helot

Two parallel shafts A and B are to be connected by two spur gear each having
a module of 8 mm. The speed of gear A is 200 rpm and gear B is 600 rpm.
Find the number of teeth on each gears and the exact distance between the
shafts.

8 mm MWSYA YRlclcdl A RUR PlaR ad A UHIAR W A s B
Rlscllall 8. o022 A ol aUd 200 rpm ua 20212 B ol aU(Ad 600 rpm B.
A Alg2 g R 600 mm B. Al €35 PlaRell Eidlell dvau A

dal A AR dARAo] R Wl

OR
A flat belt 150 mm wide and 8 mm thick is used to transmit power from a
motor pully running at 1440 rpm. The diameter of motor pully is 225 mm.
The allowable stress in the belt is not exceed 2 N/mm?. The angle of contact
of belt on the smaller pully is 165° and co efficient of friction for the leather
belt is 0.27. Neglecting the centrifugal tension in the belt. Find the power
transmitted by the belt.

s 150 mm USlOL wal 8 mm Sl $A2 A2 1440 rpm UR gl Hl2R
Yol el war gicuHle sral auria 8. ydlall caud 225 mm 9.
AceHl Geaurl Ul AU 2 N/mm? &l audl of ASA. WeYdl uell
Aol Sloese AWold 165° 8. ol AU Aceell uduls 0.27 8.

Aol 2olotal AR Azl 2lerile adl war 0.

The Turning moment diagram of a multi cylinder petro engine is drawn to the
following scale.

Crank displacement : 1 cm =15°

Turning Moment : 1 cm =500 Nm

The intercepted areas between the output and mean resistance line taken in
order are +5.2, -12, +9.2, -14, +8.5, -7.2 and 10 cm?. If the fluctuation of
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speed is not to exceed 2.5 % of mean speed, which is 360 rpm, Find
(1) Energy to be stored by flywheel in joules.
(2)Mass of flywheel if radius of gyration is 0.6 m

As HAEL RAS? VAR etall 2o{lol HRe2 stAUH o[l Aell B
U elRcl 9.

$o5 SlAMe2 : 1 cm =15°

Turning Moment : 1 cm = 500 Nm

AUBeYe 5d U AU URUAS A Al Fo2? ARS Al
sMs A +5.2, -12, +9.2, -14, +8.5, -7.2 Wl 10 cm® ®. W]
HoH $e5yAAot ARAUI 1lsall 2.5% Fed B. AAAI ULs 360
RPM 8. Hoy cl o{lQe{l (Aot 0.

(1) sl cglet ol doLs Al Aol oyt Hi

(R) %l duaRatet >l 0.6 m &lal dl gl cglete] en

What is balancing? Explain need of balancing?

AQe{loL A2 9j? AQR{dIell a33laucd UMl

Explain the Procedure of balancing several rotating masses in the same
plane.

A5 % AHAAHL $Rcll (AlAu gt Hiolloll UHAotoll T AU
Define vibration. Explain Mechanical system of vibration.

§Uolofl catvall il atsqalell M3ellset ReH ALl

Explain (1) Longitudinal vibration (2) Transverse vibration (3) Torsional
vibration.

(1) A2 Slolcd alefAalet () alodaldl clgalalet (3) 2lelelct
AU UHHA.
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