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 Prfiftrwa : Vo u )  [arftraw 3 : 30
~ Time allowed : %2 Hour] [Maximum Marks : 30

T (i) mﬁmaﬁw&cfammz dwad |
" Note : All Questions are compulsory and each question is-of 1 mark.

(ii) . ﬂ#wﬁ#mﬁ##ﬁaﬁrﬁaﬁmﬁw?/ S |
Only English version is valid in case of difference in both the languages.

1. ﬂﬁlﬁm?ﬁﬁaﬂmﬁ'ﬂLﬁféﬁEﬁ If 1 is no. of binary joints and L is no.
won § @ Pew e e of links in kinetnatic chain, then the
TR u’rrrr , equation of constraint chain is

A . 3

(a) ’J=§L—-2 .(a) I= 2L -2

(b) J=%L+2 ®) J=2L+2 |

@ 1=3L+2 © J=5L+2

@ 1=3L-2 @ J=-§-L—2

I mmﬁmaﬁwﬁm mechanismcanbeobtmnedbyﬁxmg_

aﬁm‘aﬁ%? ~ which part of an IC engine ?
. (@) fe (a) - Piston

()] WW - (b) Connecting rod
. () w® (c) Crank

@ fﬂﬁﬂm . (d) Cylinder

P.T.O.
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. A mechanism has 6 links with all

binary pairs, then no. of instantaneous

- centres will be

(@ 15
() 21
() 18
@ 20

The magnitude of the Coriolli’s

component of acceleration of a slider

moving with velocity V on a link
rotating with angular speed of o is
@ Vi@ '
Vo
®) 5
© 2Vo
@ 2

A Flywheel controls
(a) ON2

ON2
(b) 5t2

© %l"j‘
(d) SN

In case of flywheel the maximum
fluctuations of energy is the

- (3), sum of maximum and minimum

energies

(b) difference of maximum and
minimum energies

maximum  and
minimum energy

(d)' ratio of minimum and
maximum energy '
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7. . The crank effort diagram of an engine

during a cycle is showing areas above
and below the mean line in Joule,
what is maximum fluctuation of
energy ? -

@ 20F. »
®) 30J
v (c) S0J
@ 557

The product of circular pitch and
diametric pitch is equal'to
@ 1
uv T s o LT ,
® 3
© =
@ 2r

Inreverted gear train -
(a) one gear is always ﬂxed

(b) the axis of ﬁ:st gear and last
gear are parallel “

(c) at Jeast one of geay axis is in
motion ' :

(@ the axis of first gear and last
gear are coaxial -

P.T.O.
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The maximum permissible velocity in
belt, considering centrifugal tension is

(@) proportional to cube root of

11.

12.

13.

14,

max. ténsjon ,
(b) proportional to the maximum
tension
(c) inversely  proportional to
. maximum tension
(d) proportional to. square root of
- max. tension
The creep in a belt drive is due to the

(@) Weak materials of pulleys

(b) Weak material of belt

(c) Unequal size of pulleys

(d) Unequal tensions on two sides
of pulleys

The flat collar bearing are provided
with-multiple collar to
(a) Increase ' the

~ pressure
(b) Increase frictional resistance
(c) Distribute frictional load

intensity  of

(d) Distribute axial load

The torque transmitted by single plate
clutch with axial spring load 1 kN

- and outer and inner radii of plate are

15.¢m and 10 cm respectively and
friction coefficient p = 0.5 with
uniform wear

(a) 62.5Nm

(b), 125 Nm

(¢} 3125Nm

(d 250 Nm

Pick odd one out

(a) Ball bearing

(b) Roller bearing

(c) - Double row ball bearing
(d) Journal bearing -
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16,

17.
~ the condition for self locking is

18.

Radius of friction circle is
(a) gR

®) m

© Rsing

@ R/sind

In which of the foliowmg a fly wheel
is generally employed T

" (a) Lathe
() Electric motor

() Gearbox o
(d) Punching machine

For the band brake shown.in fig. 2.,

Fig. 2

o

@ =—<eH® for clbckv&iée”totati@n

) 2 < & for anticlockwise
" rotation

©) %Se“e_ for clockwise rotation

o o

-}

@ % < e for anticlockwise
" rotation |

Rope brake dynamometer

lubricant as

(a) Oil

(b) Water

uses

. (¢) Orease

(d) No lubricant
P.T.O.
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22.
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Which of the following brake is
generally used in railway train ?

‘(a) Internal expanding brake

(b) Band brake
(c) Block or shoe brake
(d) None of the above

At a particular rotational speed the

unbalanced: force due to revolving

masses

(@) varies both in magnitude and

- direction.

(b) is constant in magmtude and
direction.

(c) varies in magnitude but is

- constant in direction.

(d) is constant in magnitude but
varies iti direction.

Which one of the following can
completely balance several masses
revolvmg in different planes on a

 shaft?’

(8 A single mass in differerit
planes.. :

(b) A single mass in one of the
planes of revolving masses.

(¢) Two masses in two d1fferent
planes. :

(d) Two equal masses in any -two
planes.

The secondary unbalanced force due

to reciprocating masses is

mw?rcos26 = mw2rcos @

mw? r cos 20 mw? r cos 9
© T @ ~ 2n
Where n = %

¢
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(@) ¥R
(b) o W A AR

(© fRrwE

(d) et ¥ aed T=E B

o T, fraer P K 8, W @

wﬁﬁmm%’mﬁgﬁm

-ﬂmasrﬁwaiasm

@ 5

b) 2K o ’
) 4K

@ 5

e 3 Rt o R 5 4+ 36mr =0
tﬂ‘rwﬁwfda?mqﬁ?ﬁﬁl

(a) 3Hz o
) 6Hz
© S5Hz
(d 12Hz

e

@‘wanz aﬁ:ﬁuwaﬁ 9.81 aqw
m%ﬂn&nﬁrﬂvﬁ "

~ (a) 9.81 rad/sec

(b) 0.981 rad/sec

. (¢) 10 rad/sec

(d) 1rad/sec

Y

23.

26.

2079
The. effect of Hammer blow is
counter acted by -
(a) Balance weight
(b) Dead weight of an engine
(c) Fish plate
(d) Side pressure of wheels

A spring of stiffness K is cut in two
equal parts. The stiffness of each cut
sprmg will be

® 2K

© 4K

® %

e e gt LG
e - Frie .
A S P

The equation of motion:in‘a system.is

¥ + 362 = 0, Its natural frequency is

@ 3Hz T
(b) 6Hz

() SHz

(d 12Hz

The speéd of a sitnple' watt’s
governor for a height of 9.81 cm is
equal to

(a) 9.81 rad/sec
(b) 0.981 rad/sec
(c) 10rad/sec
(d) 1rad/sec
P.T.O.
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The lift of sleeve for Hartnell

governor is expressed as

(a) x=(r,;r2)g
® x=(r1—r2)%
© x=-..(r1+r2)§’

@ x=@+r)f

Where : a = Vertical arm and |
b = Horizontal arm of bell
crank lever

A governor for which speed of
rotation’ ‘remains same for every
radius of rotation is called

(a) stable

(b) Isechronous

(c) Unstable

(d) Sensitiveness

The = gyroscopic couple will be
introduced with ref to fig. 3, when

=1 |Stern

. Bow

Pott
Fig. 3

(@) Ship is rolling |

(b) _ Ship is pitching
(¢) " in both case of (a) and (b)
(d) in no case of (a) and (b)

. Thg rotot of an aeroplane is rotating

clockwise when looking from front. It

makes right turn. The gyroscopic

effect will be

(@) tend to raise the nose and
depress the tail

(b) tend to depress the nose and

.. raise the tail
(c)  not effect the tail or nose
(d) none of above
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M : (i) I aFEr g oy F @ e e g iRt 1

Note : Question No, 1 is compulsory answer any ﬁve questions fmm the remainmg

(i) mmimﬁwwwwmw#ﬁq/

Solve all parts of a question consecutively together.

(iu) mm#wwﬁmﬁm/

Start each question on a fresh page.

vy Wwﬁ#wﬁ#m#aﬁ#m#mh |
- Only English version is valid in case of difference in both the languages :

1. () i e w ofonfer e h
Define the Kinematic pair.
(i) v.mwaﬁmmwﬁwﬁmhﬁ:& |
Write the advantage of V-belt drive ovet flat belt drive,
(i) P ¥ 3 Pt st v R 1
Write down the name of vg'tjious profile of gear tooth.
(v) G R

Explain turning moment diagram.
(v) P i wem @ o SR | |
* Define the Isochronism of governer. (2x5)
® | ~ PTO.

r

o



MAWM | (10) 2079 .
%w;gfqmm%qu%ﬂﬁmw SR e ot 3 i v R S
735, +7.2, -6.11, +8.81, =531, +4.43, -5.52 cm? ¥ | M@ % R Sl YN 1 em =
3500 Nm et ittt 85 1 cm = 25° ¥ | o & alvwa niftr 240 &% wir five & e fiy
THEEE + 1% ¥ m&nﬁ:&ﬁaﬁmmmwxmw/m% | i &
e w7 e 7.2 gm/em? ¥, Y e i |
The turning moment diagram for a multi cylinder engine has drawn for a cycle to a
horizontal scale. 1 cm = 3500 Nm and Vertical scale 1 cm = 25°. The area below and
above the mean torque line are respectively. -3.5, +7.2, -6.11, +8.81, -5.31, +4.43,
~5.52 cni?. The mean speed of engine is 240 rpm and the coefficient of fluctuation of
speed is + 1 %. If the maximum centnfugal stress in ﬂxwheel is 60 x 105 N/m?,
Density of material is 7.2 gm/cm>. Determine '
() | yEEe ‘

mass of flywheel
@) WAwEw | :
~ Diameter of flywheel B R
) PREEEEw Tt
Areaofcross secuon ofﬂywheel - }, |  ; _ (12)

‘‘‘‘‘

: ﬁqazsﬁwf@m@an@r% |??rmaw§\ﬁﬁ |

The Crank AB is rotating in anticlockwise- dlrectlon w1th ,angular velocity 10.5 rad./

sec. and regular retardation 26 rad. / sec? as shown.in fig.of four bar chain mechanism
then determine T M M

() SRrFrEaTTEEm e
Velocity and acceleration of point F.

(i) FE CD v Hofg A7 T i oo
Angular velocity and angular acceleration of hnk CD

(12)
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4.

(i)

qﬁw&w%&ﬁmm T, =eu°ﬂqarumﬁaaﬂﬁ& |

T,
Denve the formula for tensmn ratio for open belt drive. 7~ T = g8

i

Where
T, = ¥ oR & o

Tension in tlghts1de ‘ "
= e o F o

Tension i in sladfc slde

P e

(ii)

@

Friction coefﬁcxent '
6= wEH N
Angle of contact

ﬁﬁwm%mﬁaﬁmﬁl SO
Explam the dlffarent types of chams ' o (6+6)

Wagqﬁzmm 16ooawuﬁrfqazq180kwmwﬁhaaﬁmrﬁ% @am

- AR W Tar 2500.N.F o w i 0.3 ¥ 1 @ woaw v oty wAw:

| 1sﬁ®loﬁttmmaﬁmmﬁmm#mmw&hﬁl

A mulnplate clutch transmitting 80 kW power at 1600 rpm. The spring pressure

- on plates is 2500-N ‘and coefficient of friction is 0.3. The external and internal

)

6]

(i)

diameters . of platas: ire’:15- em and 10 cm respectwely Assuming uniform

. pressure. condiuon determine the no. of plates.

mmtwmﬁmwﬁmwmm& ]

Denve the formula of power lost in fncuon for collar pivot. ‘ (6+6)

ﬁ!:r%a‘ﬁﬁ'ﬂﬂﬁﬁ?m I

Explain the different termmology of, gear.
e & et vt wrer 3 ol spferr seporeer e o st e i
Determine the frequency natural transverse vibration of beam.

120 kg
|4-—250 mm-

L———_—mm—i

F = 200 GN/m?

OO T S = 40 P,
* Diameter of beam = 40 mm | . - (6+6)

P.T.O.
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7.

8.

@) mm*mmmmm\m |
Explain the partial primary force~balance for reciprocating masses.

| (i) PrewsAe fanes o st fo wfe e

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

(@) oo v WY =% s ) wReT |
. Explain the working of Rope hrake dynamometer. |
(i) m‘iﬁrhﬁwt?wﬁﬁw@wﬁmmm&?m|

‘What is the prmciple of Gyroscope 7 What do you mean by gyroscopic couple ?
Explain , (6+6)



