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MP4003 ROINo: 5L it
MAY 2023 (Semester)
THEORY OF MACHINES & MECHANISMS

fReifa s : 352 [STRa™ 37 : 60
Time allowed : 3 Hours] [Maximum Marks : 60
FAe: () FH-TAR AT AT H G/

Note : There are THREE sections in the paper A, B and C.

(ii) QAT T 97 G 1 S @4 10 970 & IR T | IF 97T Uk 3 FT 8
T @4 10 97 TEGAE THR S T & 8 1

Answer all the 10 parts of the question Ne. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) QFIA A 3 8 Fv7) 7 @ 5T 6 Fo1 & FTH T | Yedb I97 3 3% HT 8 TG
FTHT 5 A / 50 951 4 IR g |

Answer any 6 questions out of the 8 questions in Section B. Each question

carries 3 marks and to be answered within 5 lines / 50 words.

(iv) QA 6 Fo1 9 @ b5 4 971 & IR o0 | T Y97 8 3% BT 8 T
$77 15 157 / 150 91531 A 37 ifora |

Answer any 4 questions out of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

(v) TP QI & @Ht T Bl HHIR Tk G 5T BT |

Solve all the questions of a section consecutively together.
(vi) g1 Y13 B 37 517 % 1R @ 318 gare S A= 8 1

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

% (1 0f8) P.T.O.
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(i1)

(iii)

(iv)

(2 of 8)
YA - T
Section — A
U T AR ST HIT 1 g HEwar 3
(a) HAHg (b) 3@ fog
(¢ TEfog (d) Il
The point on the Cam with maximum pressure angle is called
(@) Cam centre (b) Trace point
(c) Pitch point (d) None
=] s¥eh et & SuRliT Eren @
(a) A TS (b) U wEH
(c) Mawsh (d) IS Wgs T
Rope brake dynamometer uses :
(a) Oil lubricant (b) Water lubricant
(c) Grease lubricant (d) No lubricant
o1 o1 = ST Tt <hl T ST 3T haeTdl B
(@) = (b) TIERE
(c) = U= (d) wiga
The ratio of number of teeth and pitch circle diameter is called
(a) Pitch (b) Circular pitch
(¢) Diametral Pitch (d) Module
TTfer =ITeteh afean e e s 2
ON
a — ON
(a) ” (b)
5t 5°N
hodec) ) S
© N @ e
The fly wheel controls mathematically
N
— b) ON
(a) 5t (b)
8t 8°N
© — @ —

SN 5t2
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(v) 3fe srferfrerses 61 7igh 6 wsft st w wm i 8 < a5 waemar

(a) TR (b) GHHITH
(c) gufean d) orrh
If the balls of a governor have same speed for all radii
(a) Stable (b) Isochronous
(c) Sensitiveness (d) unstable
(vi) Alreran wifda TETor & o a1 B H el g B &
(a) U5 A BT G (b)  3TIehe! TS BT e
(c)  ITUh] T T e (d) 3Tkl TTE T foETs

For maximum power transmitted the effective tension on tight side is
(a) twice the centrifugal tension ~ (b) thrice the centrifugal tension

(¢) half of the centrifugal tension (d) one third of the centrifugal tension
(vii) E T | SThfeh P 6 3T a8

R 1|z
@ e ® 5oV

(©) 2n\ﬁ @ 2n.B
g I

Frequency of natural vibration in a simple pendulum is

1 ]I 1. /g
R by —  [&
(@) 2\ g ®) 2n \ [

(c) 2n \/Z (d 2n £
g /

(vii) T 9 kg T G 50 cm 1 BISaT W AR TR EHRET ST R | qF TgeH & o
30 cm 1 Bren W foufia @R ST aTen dqed TR g

(a 15kg (b) 12kg

(© 9kg (d o6kg

A mass of 9 kg is attached to a shaft at a radius of 50 cm. A balance mass at a
radius of 30 cm for complete balance attached opposite will be

(a) 15kg (b)y 12kg

(¢) 9kg (d) o6kg
P.T.O.
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(ix) eRTRR hHicren foafan & wfed &2 =udt foafn S gemm 1

(@) HABAR | (b) SRFHBAR I
(c) smiEfad &t g | (d) I A w1 TE
The power lost in conical pivot bearing compared to flat bearing is
(a) less (b) more
(¢) unchanged (d) None of above
(x) TS IR < O] T[UTh ST BT &
(@ 0.1 (b) 0.2
(c) 03 (d 04
The co-efficient of friction for clutch facing is approximately
(@ 0.1 (b) 0.2
(c) 03 d 04 (1x10)
TR —
Section — B
2. O YR % BIISR 1 aui HIRE |
Describe the different types of follower. €))
3. Y Yl TG T V-9 Ao h goiaT Hifvr |
Compare the flat belt drive and V-belt drive. 3
4, o iR fenedf uter ugt <Y afvme forRgd |
Write down the definition of any five terms of spur gear. 3
5. I ST TNk TS St ST TUlieh i GHeisy |

Explain the co-efficients of fluctuation of speed and energy. 3)
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6.

10.

11.

12.

HIA o BT g9t foiRed |

Write down the harmful effect of vibration. ()]

Frfirfrres & e, gonfyar w6 afenfya e |

Define the stability and sensitiveness of governor. 3

HieR oI T veaTehR shicten feRtan o oy euf ve wife & ot qwesd |

Explain the friction torque and power lost in collar bearing and conical pivot bearing. (3)

sieg we WiferrArdt <Y gor HIR |

Compare between brakes and dynamometer. 3)

A —

Section — C

T ViR shicTeh o w1 wigp whivr 100° 2 | 37afi R 18 kN B | sTer e arriies
s 1 2.5 o0 8 | MR 150 rpm T YU Tt 8 | TE O 0.05 TS T i
300 kPa ® | Tur % wifa &1 5 B |

A conical pivot bearing has cone angle of 100°. Axial load is 18 kN. The external radius
is 2.5 times the internal radius. The shaft rotates at 150 rpm. The co-efficient of friction is

0.05 and intensity of pressure is 300 kPa. Determine the power lost in friction. 3)

AT UL 1o o o1 STTagereh Uge 6l THaTT JTd i ol §31 Tharied shifor |

Derive the formula to determine the length of belts required for open belt drive. 1))
it srfuforre i wriyoed fom wfga Twems |
Explain the working of porter governor with neat sketch. 3

P.T.O.
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13. fom-1 o fewr  firm 37 9, afe Yo R 200 rpm ¢ e fewn # g @ € 3k frm A
100 rpm W ruma fewm # ¥ @1 8 @ frR C W gidl 6t g g sweht Tl fd wE
feom s BT | fer A e B W il 6 den shast: 40 3202 |

As shown in fig.-1 gear trains, If Arm R is rotating with 200 rpm in anticlockwise
direction and gear A is rotating with 100 rpm in clockwise sense. Then find the
number of teeth on gear C and its speed and direction. Gear A and B have number of

teeths 40 and 20 respectively. 3

I
|
|
i
f=-1/Fig-1

14. U YAl MR W IR ¥R A, B, C, D F7: 50, 60, 80 T 100 cm T Hreunatl o o
& | 5ot el % 7 50 cm I Gt B 1 ARG A, B, C % W AW 4, 7T 9 kg 8 dl D WR 1
o7 G =R A o vt Rt iR R vt o Sqem A @ |
A rotating shaft carries four weights A, B, C, D rotating on radii of 50, 60, 80 and 100
cm respectively. The distance between planes of rotations is 50 cm and A, B, C have

masses 4, 7 and 9 kg respectively. Determine the mass of D and angular position of

masses A, B, C and D for complete balance of shatft. 3
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15. Teh A 59 o Ta afcd i SIsR FR ol ud Wi i § Wierd! wd s et 2 | 39

I <6 60° | FFTt @ | 36w o6 20° o v % 2R AT ol ©9 & ger e B |
fe =lesl T I 36 mm B TAT HA H =" BSI1 40 mm 2 | FIASK 318 S F=z
TSR B Al GRIR BIear & ford a Mrget sy |

A cam opens and closes the exhaust valve of an engine to give equal and uniform
acceleration and retardation. Cam rotates with 60° during each opening and closing
operation. The valve remains fully opened during 20° of cam rotation. The lift of
valve is 36 mm and minimum radius of cam is 40 mm. The follower axis passes

through cam centre. Then draw the cam profile for knife edge follower. €]
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