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_ 2019
THEORY OF MACHINES
Fufia aug . fiF 92) [SAftrenaT 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70

Az () FIFNET HAEGEE 997 3 s ala F 3w AT
Note : Question No. 1 is compulsory, answer any FIVE questions from the remaining.
(i) FIF T & FH} 97T F FHAR TF 19§ Fitrd |
Solve all parts of a question consecutively together.
(i) Heq® Fo7 ! 79 Y8 § IREH Hitord |
Start each question on fresh page.
(iv) @WWﬁ?WW%%@%?WW??W?I

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

1. () 9 fo=ama & sera =t amsngd |
Explain the inversion of mechanism. .
(if) TTcehTTeres Sheg o1 TICATI SHifer |
Define the instantaneous centre.
(iii) ol F=TEEH 0TS ) TRATRE I |
Define the coefficient of fluctuation of energy.
(iv) TaR & wrfyea &) afenfyd S |

Define the stability of govemor.

(v) 9z = § fhuaT - auesd |

Explain the slip in belt drive. (2%5)
(1 of 4) P.T.O.
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2.

farg % weRtia we T e Faracht § 3 OA 60 =3 Ffa fure <61 e nfa & gfkrmed
T R o e e R

The crank OA is rotating clockwise at 60 RPM in a slider crank mechanism as shown
in figure-1 then determine the following :
(i) EH BT AT T @
Velocity and acceleration of slider
(i) femg Q &1 AT UE T
Velocity and acceleration of point Q (12)

s i Y s e § w: fog w1 e fog o s 40 frf ud wie A HeR
35 foft. 2 | e fog 3 8 =g . 3o wfa el syewr derha % ford ST # |
G w1 @ 95 fr . 2 1 e R A sfted T 20 misec B A1 HIGUHT AR
wIfEa T R o1 ZeAT AT IR | e ol S 3% % HifHa € |

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)

() e g g 2000 FF wf fire ® 30 feare wfd weid Hiar 2.s1ef HAe
2 1700 N T8 T U 0.1 & | R 1 el U i sarg A 35 Aol
1585, 2 dr e i we [ A

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) eToR Yo fararfin 3 ford wdor F e wifeh oo g whorfea i |

Derive the formula of power lost in a thrust collar bearing. (6+6)
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5. () ST % IeT B % HIT, Ieh FWIE TH ATV T Seerd shifed |

Describe the reasons of vibration, their effects and remedies.
(i) Torewa gréae framae o srivorelt fux afea wwem |

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

7

6. (i) iftran wife gee % R uggrer # wid ot g wfaafed FifR |
Derive the expression of conditions of maximum power transmitted in belt drive.
(i) T V T2 1 9T 1.6 kg/m ¥ | T FIE F Ger 750 fonf.2, Tk Hhor 1650
2 | @R I 40° TE O 0T M = 0.12 % | 9 § arfreman sRe yiaes 9.5
=g/t o3 grr 20 #/A o ife W srftreem aRfva vt sra it |

A V 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)

7. () fa i sfresha fre s@en €1 oreen veitfa H @ ) o ol E R 1
A 100 =35 e T amemed fasm 8 et @ | & e B g F & nife wg fawm sma iR |

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 Band F.
I ! ]
TP I Fi=30 k
B=20_ N\ o~ Ej=20
s

/
i -—)(
n -
;D—
~1¢
Fra)
!P

= -2\ Fig.2
(i) T wifea AT 61 swriyoned fom afed wrsms |

Explain the working of Rope brake dynamometer with diagram. (8+4)
P.T.0.
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8. (i) U gEdl YR TUEE WE A, B, C, D FH: 59, 60, 80 TA 100 &5, o Hremat
. wem d e gl ae S uer so Bt g E 1 AR A B, CF AR w4, 7 W&
9 kg @ @ D WF w1 WM wE |n it it Fefy Rt e HiR fred e gt
g H R |
A rotating shatt 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) U &S o T2 e | 3 9919 1 GRS |

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