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Subject Code: 4331901

Subject Name: Theory Of Machines And Mechanisms

Time: 10:30 AM TO 01:00 PM

Instructions:
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Total Marks: 70

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.
Marks
Q.1 | (a) | Give difference between Machine & Structure. 03
WSl | () | HRllel el 2254 dAsA] dslad w14l 03
(b) | Describe Lower pair & Higher pair with suitable example. 04
(W) | 142 UR Aol SR UR 419y BeleWL 18 yHwd). oY
(c) | Explain Beam engine & Oldham’s coupling with neat sketch. 07
(5) | 6{lH WoRel w4l 1Y SU[E] 2029 15[ 412 Y1), 09
OR
(c) | Explain types of Constrained Motion with neat sketch. 07
(5) | Y5 Aldetl USIRL 2289 1 15[d 95 qHxd) 09
Q.2 | (a) | Give the detail classification of Follower. 03
UsL2 | () | SlelAR of o520l Ul 1R w1, 03
(b) | Explain Longitudinal Vibration & Transverse Vibration with neat 04
sketch.
(0d) | e eySleld wa 2leud dlAGRUed 269 {15 (d U8 YHoRC. oY
(c) | A cam isto be designed for a knife edge follower with the following 07
data:
1. Cam lift = 40 mm during 90° of rotation with SHM
2. Dwell for next 30°
3. During next 60° of rotation , follower returns to its original
position with uniform velocity
4. Dwell during remaining 180°
Draw the profile of cam when the axis of follower passes through the
axis of the cam shaft. The radius of the base circle of cam is 40 mm.
(5) | ol8s Wy 514142 Hi2 5H (SHLoe oflAs{l Hilsclol MIUR 4 8. | 09
1. 54 (@52 = 40 mm; SHM &l 90° R12Let £ (HRL Lot
2. Ugsletl 30° RaR
3. ugleil 60° A22lel MUl Sl 2N Ad(] Yldls{l Yo
RaufdHiuly 82 8.
4. yglell 180° RUR
WU SIAIMR ol W& FH 2ALs2 ofl et Higll uAIR Ul A RedH
3 Ul5165d €121 Y ol Ao 454 «{l (Fo11 40 mm B,
OR
Q.2 | (a) | Explain Radial Cam with neat sketch. 03
U2 | () | 35144 B 2269 15(c 9 uHodl. 03




(b) | Explain Free Vibration & Forced Vibration. 04

(W) | 8l dlAAQUst vial 51U cLlUD el YHMA). oY

(c) | A cam is to be designed for roller follower with the following data: 07

1. Cam lift = 50 mm during 120° of rotation with uniform velocity
2. Dwell for next 30°
3. During next 90° of rotation , follower returns to its original
position with uniform velocity
4. Dwell during remaining 120°
Draw the profile of cam when the axis of follower passes through the
axis of the cam shaft. The diameter of roller is 20 mm & radius of the
base circle of cam is 25 mm.
(5) | AR 81412 HI2 35U [SP18et oflAef] Hiledltl A1HR 539 8. 09
1. 34 (@82 = 50 mm; 24401 A3 €] 120° AQUet £ (M Lol
2. uglell 30° ReR
3. Uglell 907 122lel e (MU lel SlEl1R 1yl ddyefl Uldls{l Yo
RaufdHiulgy 82 9.
4. Uglell 120° RaRR
AR S1E1R ofl & 3 QU182 oil el Higl UdR LR d ReldHi
3 15166 €121, A6 Re1l Al 20 mm A F4 of | Qb A5e of]
(3211 25 mm .
Q.3 | (a) | Give difference between Brake & Dynamometer. 03
U3 | () | AS wal SIIaAHH]2R dAsA] dsldd (). 03

(b) | Explain working principle of Single plate clutch with neat sketch. 04

() | Ridlg We se «ll siRiegid 2ci269 B415(d U1 Yuoxldl, oY

(c) | Derive expression of frictional torque & power lost in friction 07
considering uniform pressure theory for Flat Pivot Bearing.

(5) | 592 [Udle ATl HIS eNRL 215 W YNRIMI Y el UldRe] 09
U152 Y1514 VR Ul w1HIR dIRd).

OR
Q.3 | (a) | Describe Uniform Pressure & Uniform Wear theories. 03
U3 | () | Yesld YR 34a a5l 1R efluz] yHomdl. 03

(b) | Explain working principle of Centrifugal clutch with neat sketch. 04

() | A28yl s oll Sl Rlegid 2cie9 B15(d U1 YHxx1dl, oY

(c) | Explain working principle of Rope Brake Dynamometer with neat 07
sketch.

(5) | AU Als StuAHHl2R ol 51 R Id 269 wLS[d 118 UHosdl. 09

Q.4 | (a) | Write down advantages of Chain drive. 03
U4 | () | AT S16d il slAel U, 03

(b) | A compound gear train consist of six gear A, B, C, D, E and F having 04
teeth 20, 50, 25, 75, 26 and 65 respectively. If the speed of gear A is
975 rpm then find out speed of gear F & speed ratio.

() | W8 $1UIGeS AR 261U 56 9 |UR A, B, C, D, E, ¥4l F1dd| oY
8.9(A A, B, C, D, E, %ol F GUR el 3 20, 50, 25, 75, 26 ¥4\ 65
eidluLdal 8. o) U A ol 14lS 975 rpm €l dl R F+il Als
ugal 115 (11 2l

(c) | Define Slip & Creep. Also Explain Stepped pulley drive and Fast & 07
Loose pulley drive for belt drive with sketch.

(5) | U ¥a §1U of] vl AU 24 Y&l S5 3a §12 & G5 Ydl 09




sLed 2 15(d A8l yHxd).

OR

Q.4

(@)

Write down types of rope with its application.

03

U4

)

AUetl UsIRL Uil deil GUALLL UL qudl.

03

(b)

Find the power transmitted by a belt running over a pulley of 600 mm
diameter at 200 rpm. The coefficient of friction between belt & pulley
is 0.25, angle of lap 160° and maximum tension in the belt is 2500 N.

04

()

600 mm <1 H2lddl Y&l uefl tle2 200 rpm ol UdR 1A 8 AR
Ae2 glrl 2lqHle ed) uldR QM) e wa Y&l gstl gyg) «f)
JUBLLS 0.25, w216 w15 QY 160° v A&2ef HedH 2R+l 2500 N .

oY

(©)

Describe Epicyclic Gear Train & Reverted Gear Train with neat
sketch.

07

€))

AU SHLS w125 YR 2ol 2269 w15 (dd A8 4H2d).

Q5

(@)

Give comparison between Flywheel & Governor.

03

U5

)

sA 1A e Aclet? o] YRUIHE 52

03

(b)

Four masses A, B, C and D are 200 kg, 300 kg, 240 kg and 260 kg
respectively revolve in the same plane. The corresponding radii of
rotation are 0.2 m, 0.15m, 0.25 m and 0.3 m respectively. The angular
position of mass B, C and D are 45°, 120° and 255° from the mass A.
Find the position and magnitude of the balance mass required by
analytical method if radius of rotation is 0.2 m.

04

()

UR VI A, B, C el D i 53 200 kg, 300 kg, 240 kg and 260 kg
25 % UUAE Ui 53] a1 B, AUsil ALlet oil (AL Mai51 0.2 m,
0.15m, 0.25 m and 0.3 m 8. £01 B, C and D <il S18{14 (R21(d £» A 2l
UsisH 45°, 120° ol 255° 8. % AdsA £ of] A2LUst o{l (A1 0.2
mlélu dl defl s16{ly Reufd ua £0 of Y& Wai 16l 2156 sl Hee
JIENCN

oY

(©)

Explain working principle of Watt Governor with neat sketch.

07

€))

dle dldef? ol SIARLid 2cley w415(d 118 UHostdl.

09

OR

Q5

()

Draw turning moment diagram for four stroke cycle I.C. engine.

03

U35

)

512 2215 ULASY W1 ool HI2eA] 2ol HlNo2 SIAIAM E1R).

03

(b)

Four masses A, B, C and D are 200 kg, 300 kg, 240 kg and 260 kg
respectively. The corresponding radii of rotation are 0.2 m, 0.15m,
0.25 m and 0.3 m respectively. The angular position of mass B, C and
D are 45°, 120° and 255° from the mass A. Find the position and
magnitude of the balance mass required by graphical method if radius
of rotation is 0.2 m.

04

(“)

UR LU A, B, C el D e $H 200 kg, 300 kg, 240 kg and 260 kg
A5 % UUAE Ui §3] 2611 B, dUstl A2let «il (A2 W51 0.2 m,
0.15m, 0.25 m and 0.3 m 8. £01 B, C and D =il S18{14 [Ra1(d £»1 A 2l
a5t 45°, 120° Bl 255° B.. % WAQeY £ of] A22Ust o{l (A241 0.2
m}@{l ol defl 519014 Retfd wa eo o Y& AL(554 defl Hee o]
20,

oY

(©)

Explain working principle of Hartnell Governor with neat sketch.

07

€))

Slead el o] s1[hedid 269 w15 [ L8l YHo1C).




