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Instructzons to Candldates s

'Attempt any five questions selectmg one question from each
‘unit. All questions carry equal marks. Schematic diagrams must
be shown wherever necessary. Any data you feel missing suitably
be assumed and stated clearly. Units of quantztzes used/ calculated |
must be stated clearly

Use of followmg supportmg matenal is permitted during examlnatlon
(Mentloned in form No. 205) - |

\.___ Graphpaper 2 NL
~UNIT - I

1 (a) Classify governoré in various categorie;s "Derive the
" relationship between helght of the governor and its speed |
for a Proell Governor. '

| 8

(b) 'The arms of a Porter governor are each 300 mm long and
~ pivoted on the governor axis. The mass of each ball is
8 kg and the mass of the central sleeve is 40 kg. The radius

of rotation of the balls is 160 mm when the sleeve begms

to rise and reaches a value of 220 mm for maximum speed.
\Detérmine the ‘spe-ed range of the \governor. If the friction

at the sleeve is equivalent to 25 N of load at the sleeve,
determine how the,s'peed range 1s modified. B

OR |
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(b)
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2 A certain machine requires a torque of (5000 + 500 Sin@) N-m to

relationship between sﬁﬂ'ness-of spring and other parameters.

Define the term sensitiveness, Isochroriism and hunting of
governor. Utilizing controlling force dlagram comment on
the stability of a _governor. |

' 8
Draw a neat sketch of Hartnell governor and deduce the

UNIT - IT

| D1scuss the effect of the gyroscoplc couple on a two wheeled

vehicle takmg a_turn.

. -8
An aeroplane flying w1th the speed of 200 km/hr turns
towards right and completes a quarter circle of 50 m radius.

The man of the rotary engine and the propeller of the plane
amounts to 400 kg with a radius of gyration of 300 mm.

- The engine speed is 1500 rpm. clockwise when viewed from

the front. Determine the gyroscopic couple on the air craft
and state its effect. In what way the effect changed when

the aerOplane turns towards left.

OR

‘ drive it, where 6 is the angle of rotation of shaft measured from
certain datum. The machine is directly coupled to an engine

which produces a torque of | (5000+600 sin 28) N-m. The ﬂYWheel |

and-the other rotating parts attached to the engine has a man of

500 kg at a radius of gyratmn of 0.4 m. If the mean speed is

150 rpm find

(a)
(b)
©
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| ﬂywheel and the corresponding shaft posmon

the ﬂuctuatlon of energy

“the total percentage fluctuation of ‘speed and

the maximum and minimum angular acceleratmn of the

.16
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(b)

~ minimum number of teeth on wheel to avoid interference.

two rear wheels.

~ teeth should be as small as possible.

CUNIT - 1T
With ,the help of a neat sketch™derive the condition for

' . | | 8
A pinion of 32 involute teeth and 4mm module driver a rack.

‘The pressure angle is 20°. The addendum of both pinion and
" rack is the same. Determine the maximum permissible value
of the addendum to avoid interference. Also ﬁnd the number

of pairs of teeth in contact. |
8

OR

~ State the law of gearing and denve the same with the help

of a neat sketch. 8
Two equal involute gear Wheels of 20° pressure angle have
20 teeth each. Calculate length- of arc of contact if the

~ addendum was standard and equal to one module. Pitch of

teeth is 6mm of diameter per tooth. What should be the
addendum if the arc of contact is to be minimum
possible ? What is then the length of arc of contact ?

"UNIT - IV

Explain with neat sketch working of automotive differential.
Using tabular method calculate the dlfference in output at -

| - . "

Explain the working of a sliding mesh gear box. =
ST \ e ar | .

" OR |

 Draw a neat sketch of sun and planet gear arrangement.
- Using tabular method derive the expression for speed of arm

when sun wheel is fixed and when annular wheel is fixed
respectwely |

' 8
Determine a smtable train of wheels to sansfy the
requirements of a clock. The minute hand of which is fixed

to a spindle and the hour hand to a sleeve rotating freely

on the same spindle. The pitch is same for all the wheels
and each wheel has at least 11 teeth. The total number of
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5 A shaft is supported n bearmgs 180 m apart and prOJect

45 cm beyond bearing at each end. The shaft carries three pulleys

one at each end and one at the middle of its length

The end

| pulleys weigh 47 1 N and 196.2 N and thelr centres of grav1ty are
1.5 cm and 1.25 cm respectively from the shaft axis. the central

pulley weighs 549.4 N and its centre of gravity is

"1.5 cm from the shaft axis. If the pulleys are arranged S0 as

~ to give static balance determine
" (a) relative position of the pulleys -

() dynamic forces produced on the beanngs when the shaft

rotates at 400 rpm.

OR

16"

5 (@ Explain the eﬂ'ect of part1al bal.ancing' in 'lOcomotives.

8

(b) The axis of a three cyhnder air compressor are at 120° to
- one another and their connnecting rods are coupled to a

single crank. The length of each connecting rod is

240 mm

.fand the stroke is 160 mm. The reciprocating parts have a
mass of 2.4 kg per cylinder. Determine the primary and

secondary forces if the engme runs at 2000 Ipm.

‘8‘
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