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THEORY OF MACHINES & MECHANISMS
Fuffa e . 3] [Tt 37 : 60
Time allowed : 3 Hours] [Maximum Marks : 60
A () IH-EAATETY Aogatd

Note :

(i)

(ifi)

(v)

)

(vi)

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

GFT-T 4 J97 GG 1 % T 10 977 % 3778 DT | 990 57 T 37 %7 2
7q G 10 97T FGIAE THR F T & 3 |

Answer all the 10 parts of the question No. 1 in Section A. Each part
carries one mark and all 10 parts have objective type questions.

AT~ % 8 T 4 @ 135767 6 Fo1 & I BT | I T7 3 3 T & v
F7HT1 5 T / 50 Feg] 4 3% e |

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.

BRI % 6 57771 5 @ 76T 4 397 & I 7T | I T97 8 37 FT & v
FTHT 15 ST / 150 Feg] 4 3o o |

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.

NI QI & GHY 971 1 FHAR U T §T T |

Solve all the questions of a section consecutively together.
g1 91371 4 37 517 B1 R 7 37 sgae S = 8

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

(10f8) P.T.O.
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Section — A

1. ﬁ)t@%ﬁwﬁmwﬁﬁﬁmﬁﬁmm%awm%mmﬁﬁwﬁwﬁé

(i1)

(a) TR (b) YU HIT

(c) SMUR B (d) TEHY

The angle between the direction of follower motion and a normal to the pitch
curve of a cam is called

(a) Pitch angle (b) Prime angle
(¢c) Baseangle (d) Pressure angle
aﬁﬁhm@ﬁmﬁ@@ﬁm@WWWQm%
L2l T ’ T, +T,+2T,
(a) e (b) T Al e
Tiiba2Ts el
Rl s T s
Initial tension in belt drive considering centrifugal tension is
T{ + Ty 5T, Ty £ L +0T,
(2) 2 (b) 2
5 R H I 2 e
i @ e
= = IR —

(iii) ﬁmﬁ%aﬁﬁarﬁﬁaﬁaﬁa‘sﬁﬁ%ﬂm@aﬁmé

(a) TS (b) fesenm

(c) RIHH TETs (d) grdr H wers

Radial distance of a gear tooth from pitch circle to bottom of the tooth is called
(a) Addendum (b) Dedendum

(¢) Working depth (d) Tooth thickness

(iv) oIl 1 IAR-=1gTa TuTieh &

(@) ST Aferehan IAR-=gra /il sk Ream e
(b) ﬁw%mwwﬁ/ﬁw%m—m
(c) 3fEa il /R =1 sfrepan saR-werg
(@) i 1 Afreram San-TeE /sieq iy

Coefficient of fluctuation of energy is

(a) maximum fluctuation of energy / work done per cycle.
(b)  work done per cycle / maximum fluctuation of energy.
(c) average speed / maximum fluctuation of speed.

(d) maximum fluctuation of speed / average speed.
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TS i ha ITITREe 1 SHars suet Bt} (N ==.9.fi1.)
8.95 89.
(a) N meter (b) ‘N—ZS meter
895
(c) N2 meter (d) 8;520 meter

Height of a watt governor is equal to (N = r.p.m.)

8.95 89.5

(a) N meter (b) N meter
895 8950

(©) N2 meter (d) N meter

(vi) T8 § S 91 qREv ST TR @ 7

(a) STErErsh! ReATd OBRERICE R

(c) WU T wichATd (d) T S wRkEATh

Which is not a transrﬁission dynamometer ?

(a) Epicyclic dynamometer (b) Belt transmission dynamometer
(c) = Torsion dynamometer (d) Rope brake dynamometer

(vii) ek Ve ST I EyoT SATEQO =& A YR 6 STl 8

(a) =udl fUae forfan (b) =ut wier fe=fan
(c) THcTFTHR WP fUae fofan (d) v fuee fe=fan
The friction torque transmitted by a cone clutch is same as
(a) Flat pivot bearing

(b) Flat collar bearing

(c) Trapezoidal conical pivot bearing

(d) Conical pivot bearing

(viii) o8 TwE =t Fges siTe i <l g e 8

(a) EHY FHAA (b) I

(c) = (d) 3Im™

It is the time period after which the motion is repeated itself
(a) Time period (b) Frequency

(c) Cycle (d) Amplitude

P.T.O.



MP4003

(@ of 8) 2066

(ix) TH 3 b =1 gl gemE 200 fA. B W wwar ¥ w9E e W

400 ==, <A1 W U T8 Tferd geaH 1 A B
(@) 3w (b) 6 fomm
(¢c) 1.5 fwm (d 1.2 fFm

A 3 kg unbalance mass rotate at 200 mm radius. Find the value of unbalance
mass rotating at 400 mm radius in same plane.

(@ 3kg. (b) 6kg
(©) "1.5ke d 1.2kg

() TrR Hren R A vd =t firen e w5t gl sve Tae € 3w 3

(a) et Fre A (b) sTer =k firR are
(c) wTaTor fiRE wren (d) G R wren

The gear train in which axis of rotation of driver and driven gear shaft is same
as called

(@) Reverted gear train (b) Epicyclic gear train
(¢) Simple gear train (d) Compound gear train (1x10)
A — ot
Section — B
2. ISR T arifentor HIRM |
Gives classification of followers. 3)

3. Ugl e b oo @ guemsu |
Explain the slip in belt drives. A3

4. TR o1 il hIRE |

Gives classification of gears. A3

5, aﬁnﬁ%wﬁam&@%&amaﬁw |

Draw the figure of Watt governor and show its various parts. 3)
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6.

10.

S ) gmed fop Hen! W e ® 2

On what factors the capacity of brake depends. 3)
I o THTE i THATET |
Explain effects of vibrations. 3)

T 9 fyere forrfon o1 =@ 200 Al @ | 58w nefiE R 15 kN 2 | 3eH T 1uries

0.1 a1 AR 100 =56 /fie @ 0 T 2 | o1 TN S0l 1 0+ 1 IR | (T e
NEGIRSERE)

A flat pivot bearing has diameter 200 mm. Axial load 15 kN on it. Shaft rotate at 100
r.p.m. and coefficient of friction is 0.1. Determine total frictional torque. (considering
uniform intensity of pressure) A3

TR TR ATt ST AT SIUTd T BT R 7 ey |

What is the velocity ratio of compound gear train ? Explain. | 3)

Qo — &t
Section — C
Teh TR BIAISH % foTT i NhTget 18T | 3ffehe T &
BT T I3 — 40 Tireft, TR Hiear &1 e — 20 ff,
FGTa 10 — 150°, fagrm i — 90°
JAT IV — 120°, ¥ i =gFa Frsem — 30 Tt
BIAISR TTd U IAR % S T A7 & H1 T HLT 8 |
HIAIST T 3781 HH TTHR BT 3787 THM 2 |

Draw the cam profile for a roller follower. Datas are as follows :
Lift of cam — 40 mm. Dia. of roller follower — 20 mm

Angle of rise — 150°, Dwell angle — 90°

Angle of fall — 120°, Minimum radius of cam — 30 mm

Follower moves with uniform velocity during rise and fall. Axis of follower same as
that of axis of cam shaft. ' o

P.T.O.
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1. ¥0H 0 a1t gom ud o B o #

m, =200 kg r, = 0.2 meter
mg =300 kg rg = 0.15 meter
ma =240 kg rc = 0.25 meter
mp =260 kg rp = 0.3 meter

SSH B, C W6 D 1 go9AM A 9 459, 120° T 255° ha: o fRfy & | ot somm
wwm%mélﬁwwwmwﬁwﬂ@ﬁmaﬁﬁﬁﬁw
SO 0.2 HIeT Fsa1 ot oo 3t ] | (s fafs gre a5t s 2)

The rotating masses and rotating radii are as follows :

m, =200 kg r, = 0.2 meter
mg =300 kg rg = 0.15 meter
m. =240 kg I = 0.25 meter
mp =260 kg rp = 0.3 meter

Angular position of masses B, C and D is 45°, 120° and 255° from mass ‘A’
respectively. All masses rotating in same plane. Find the magnitude and -position of

balance mass if radius of rotation of balance mass is 0.2 meter. (solve graphically).  (8)

12, Gem gt =1er < T ug 1 T e ) w1 g it iRE |

Derive the expression for determining the length of open belt drives. )

13. wrtpaTd R 2 ?wémm%mﬁﬁém@%@mwﬁwaﬁaavhaﬁﬁﬁ |

What is dynamometer ? Describe construction and working of rope brake

dynamometer with sketch. 3
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14. U STRrershl R AT 1 Yo R &1 iR A @2 B 8 R efal <51 S shast: 45 997 36

@ | Ffe st FiRR <A” ST ferd R Y a1e W 100 =195 @ eftrorrard feom 3 gmeft 2 ) firw

B ! 7fd STd SHINH |

In an epicyclic gear train, an arm carries two gears A and B having 45 and 36 teeth
respectively. If arm rotate at 100 rpm in clockwise direction about the axis of gear A,
which is fixed, find the speed of gear ‘B’. 8

15. o9 % % T8 7 Tohol Wi ol ohl T Te HRIVUTE S Ty auemsy |

What is the function of clutch ? Explain construction and working of single plate
clutch with sketch. 8
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