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THEORY OF MACHINES
Pruffa @ : f7 ) ' (aftra 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70
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Note : Question No. 1 is compulsory, answer any FIVE questions from the remaining.
(ii) A% F7 & GH} 9T %) FHIR @ AT F BHord | :
Solve all parts of a question consecutively together.
(ii) I J97 B} 79 Y8 & IR Fiford |
Start each question on fresh page.
(iv) @1 ITaTan 7 3R g7 @1 Rl B A s @ AT 2

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

1. () ¥ fa=ma 3 Iormo s aners |
Explain the inversion of mechanism. .
(ii) TcepITeTeh oheg sl TR <hIfor |
Define the instantaneous centre.
(iii) mfm:gwimﬁq&mﬁaaﬁﬁﬁ |
Define the coefficient of fluctuation of energy.
(iv) TR % el =i uftafya Hifw |
Define the stability of governor.
(v) g1 =T § fhae % ausns |

Explain the slip in belt drive. (2%5)
: (10f4) | P.T.O.
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o 1 wehfa ws T e TaEel § S OA 60 =36 STy fire <t wehemm wifa & <féqomad
T @ 2 4t e s il

The crank OA is rotating clockwise at 60 RPM in a slider crank mechanism as shown
in figure-1 then determine the following :

(i) T A T &
Velocity and acceleration of slider
(i) FgQ®HanTE @wW
Velocity and acceleration of point Q 12)
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o Ui wef e e B ©: fog s 2 | weles fivg o s 40 firdt e wie @ e
35 foroft. ¥ | e fog 3 8 =AW, Ieit wid 2 srgew gt % ford st 2 |
T H R 95 fr . 2 | nfurers ufd 1 sftEa T 20 m/sec & @ HIe Y AEwES
wIfa T Tfed 1 geamT W hiferd | wife 8 qul Iearee 3% % Hifta 2 |

A punching machine punches 6 six holes in one minute. The diameter of hole is 40
mm and plate thickness is 35 mm. Each hole requires 8 NM energy per sq.mm of
sheared area. The punch has stroke of 95 mm. The mean speed of fly-wheel is
20 m/sec. Determine the power of motor and mass of fly-wheel. Total fluctuation of
speed is limited to 3% of mean speed. (12)

() U Tgwie FE 2000 =5k Wi e W 30 freiiare vk wafta we @ ey waw
T 1700 N Ta =07 TUrieh 0.1 B | IS} 1 STl To ST=aieh =9 s 35 4.1, @
15 9.5, 2t wiel 6 g s Hie |

A multi-plate clutch transmits 30 kw at 2000 rpm. Axial spring pressure is
1700 N and coefficient of friction is 0.1%. The plates have external and internal
diameters. 35 cm and 15 cm respectively. Determine the number of plate.

(i) iR woite feraftn 3 ford wdor o e wife o1 g wiofed $ifed |

Derive the formula of power lost in a thrust collar bearing. (6+6)
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Describe the reasons of vibration, their effects and remedies.

foream gréae e Y el e afa arzmEd ‘|

Explain the working of Wilson Hartnell governor with sketch. (6+6)

ftrehaw wifth T & fordt wegraTers | wid 1 g3 wiowifea it |
Derive the expression of conditions of maximum power transmitted in belt drive.

T V U 1 U 1.6 kg/m B | 319 I T &het 750 it 2, wogsh shior 165°
B | @R HT H07 40° T qH7 orish M = 0.12 B | w2 # ifrenam g wites 9.5
=pe /M2 a3 gr 20 H/A $ fy W srfresan TRiva wife ST AR |

AV belt weighting 1-6.kg/m has an area of cross section of 750 mm?. The angle
of lap is 165° and coefficient of friction is 0.12. The groove angle is 40°. The

maximum permissible stress in belt is 9.5 N/mm?." Determine the maximum
power transmitted by belt at 20 m/sec speed of belt. (6+6)

o & arftresfr firr sjEen i srawen iR 6t 7 ] | 3 9k E R R | e
A 100 =3 9fd fire amared faan # guet 2 | 4t fir B @@ F Y nife wet feam sma it |

Figure shows an epicyclic gear train arrangement. If wheel E if fixed, Arm A
rotates at 100 rpm counter clockwise. Then determine the speed and direction of

gear B and F.
I ] 1
l C=35 1 S
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(i) T wfe ardt ) swriorelt o wfea wweme |

Explain the working of Rope brake dynamometer with diagram.

(8+4)
P.T.O.
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e # | 5 ol ot & w50 3f. g € 1 AR AL B, C F W 4, 7 @

9 kg & @ D WR %1 7 ud 91T Wi 6t wiofn Rafwet SR Red mwe gof
T A @ |

A rotating shaft carries from weight A, B, C, D rotating on radii of 50, 60, 80 and
100 cm respectively. The distance between planes of rotation are 50 cm and A,

B, C have mass 4, 7, and 9 kg respectively. Determine the mass D and angular
position of masses A, B, C and D for complete balance of shaft.

(i) T & o ford STEU T & T Y THIE |

Explain the effect of gyro couple for a ship. (8+4)



