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THEORY OF MACHINES
fruifa awa - fiA =) - [m 3% : 70
Time allowed : Three Hours| [Maximum Marks : 70

Pz ) wumyeT arhard 8, 9 4 8 fe wle % 3w e
Note : Question No. 1 is compulsory, answer any FI VE questions from the remaining.
(i) 5% 9T F @} STl ) FAAR T 1§ Hd |
Solve all parts of « question consecutively together.
(iii) Y% T ) 73 78 & IR Ffd |
Start each question on fresh page.
(iv) 2 ISR ot 813 #1 Ry & 3t sgane € =T 8

Only English version is validl in case of difference in both the languages.

1. () et afonfya Hife |
Define mechanism.
i) e v i afvrfya HiR |
Define crank effort.
(i) TirR % nvee = Tionfya $itd |
Define module of gear.
(iv) T R A S T A R ?
What do you meant by hunting of governor ?
v) ,mwﬁmm%mm@ |

Explain rolling friction with suitable example. (2x5)

(1 of 4) P.T.O.
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for 1 % fe@m 1 =g :qve dree % R I s 9 © @ve AB. CD ® AT @

FE 3 1 hivitg 3 7@ FRR | FF 0. A, 100 A I WA R

Draw the velocity polygon for the four bar mechanism shown in Fig. 1 and determine

the velocity of bar AB. CD and angular velocity of the link 3. Crank O. A is rotating at
100 rad/sec. (12)

(1)

(i)

O|03 =65 mm, O]A = 28 mm, OEB =49 mm. AB = 44 mm.

AC =25 mm, BC =30 mm
fo= 1 /Fig~1

ﬁﬁawﬁmﬁaﬁﬁﬁlﬁﬁﬂmaﬁ%mmnﬁﬁagp@m
et Fif |

Detfine Kinematic pair. Classity the Kinematic pairs based on the different
considerations.

Th G e Fore foreehl 3 wad vt 8, %1 w1 vd sl sare A
3ﬂ0_ﬁﬁ.@2ooﬁm%aam%m%%msﬁﬁgmyﬁaﬁnmfﬂam

10° g, & siftes 78 @ | wdor 1unies 0.3 R 1 2500 3R R.wA. W I g
Hita WfE 1 0 Wa SR |

A single plate clutch with both side effective has outer and inner diameters
300 mm and 200 mm respectively. The maximum intensity of pressure at any
point in the contact surface is not to exceed 105 N/m2. The coefficient of friction
is 0.3. Determine the power transmitted by the clutch at a speed of 2500 rpm. (6+6)
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4.v (i) P % gay 4 fae =) gaeEd

Explain following with respect to vibration :

(a) Yo HUA
Free \"ibralion
(by @ H=

Forced vibration
(c) JTEHfed wPH

Damped vibration

(d) gk

Frequency
(e)

Time period
() 7]

Resonance

(ii) ﬁmmmﬁﬂ%ﬁﬁt%@mﬁﬁﬁa% HTATH 88 V=L @ 45° % HIV
=) fRufa o g w1 firees oyt g 2.5 9w R 1 Taforost @1 s 75 &t @ fiea
%1 &6 50 9. R | TERh g i o 100 9. 2 | AfE 9 350 Imdh . W
fd R @1 8 TE Sen Wt W7 geEEe 200 R g, @ thes wee WX g e
Wa Hifsd |

When the crank is 45° from the inner dead centre on a down stroke, the effective
steam pressure on the piston of a vertical steam engine is 2.5 bar. The diameter
of cylinder is 75 ¢m and stroke of the piston is 50 cm. Length of the connecting
rod is 100 cm. Determine the torque on the crank shaft. If the engine runs at 350
rpm and the mass of reciprocating parts is 200 kg. (6+6)

(i) T P SR SR 2 7 TR A & sRTae @ s afis aueed |

What 1s the tunction of speed governor ? Explain the construction and working
of Hartnell governor with diagram.

(i) SRAEMAE H1 7= HE 2 ? T 3% AEHE F g9[Ee v wEyvre i
TR |

What the function of dynamometer ? Explain the construction and working of
rope brake dynamometer with diagram. (6+6)

6. (i) vt e weqet anffeco qwsmed |
Explain the complete classification of gears.

(ii) S FHHTI R HiE AT gI, 40 A, wE 60 W) =ura R gferat @ & § | =fera
wwe <t ol feen &t get awe g faufta R | sae T o o oo s A
formsnawmm g v a7, AF I R 2 MRIF Hz 6 M. PR fR@g |
Two parallel shafts are connected by a cross belt have the diameters of pulleys
40 ¢m and 60 cm. The direction of rotation of the driven shaft is requires to be

reversed by an open belt drive. State it the same belt can be used ? If not, what is
the remedy ? The centre distance between the shaft is fixed at 6 m. (6+6)

P.T.O.

Ln
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7.

(i) T S fovea & a gt gaen foes w P grof san gemm e €
o F5 & 262.5 firfl. g T T Fgea geEmE w1 o T Fofa Ry T
$fr | 3l = 250 s A.wa. wogw @ A, ot Ryvee W o @ srwgfea we ff
Ta R |

A circular disc rotating around a vertical spindle has the masses as shown in
tollowing table. Determine the magnitude and angular position of the balance
mass that should be placed at 262.5 mm from the centre of rotation. Also,
determine the unbalanced force on the spindle, if the disc is rotating at 250 rpm.

Position of masses
Mass Angle with Distance from Magnitude of
respect to Y-Y .
(degree) centre (mm) mass (kg)
0 260 2.5
B 60 300 35
150 225 5.0

(i) TR % g it THITR | TR I I @ 39w anwa € 2

Explain the principle of gyroscope. What do you meant by gyroscopic couple ? (6+6)

ol ffm e wftm Rewafori forflgd @ o
Write short notes on any three :
(i) iferarer i v nfy famrs 6 g
Comparison of flywheel and speed govemor
BRI ELRCIEEICTI
Quick return mechanism
(i) SreamTHt $9 1 IS WrAfirs Ggea
Partial primary balancing of reciprocating engine -

(iv) firr 2t = ffeon

Classification of gear trains (4x3)
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