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section in separate answer book'

Q.r
(A)
(B)

TIME: 3 HRS

Instructions: (1) This Question paper has two sections, Attempt each
(2) Figures on right indicate full m-arks'
(3) Assume suitable data if necessary'

sEc'tI9Ni I
Attempt Followings.
Describe the classifications of synthesis problem'

A pinion having 20 involute teeth of module pitch 6 mm

k\lffo ^ gear wheel having 50 teeth' The addendum on

interference in involute gear teeth when it meshes with wheel.

(B) A four bar mechanism is reqilired such that ihe input anc cutput angles are coordinated as (06)

given in table. Synthesize the four bar mechanisrn'

(04)
rotates at 200 r.p.m. and hansmits 1.5 (06)

both the wheels is 114 of the circular

pitch. The angle of obliquiry is 20". Find :

(i) The length of the path of approach;

(ii) The length of the arc of approach; 
\

(iii) The normal force between the teeth at an instant where there is only pair of teeth in contact'

OR

Q. I AttemPt Followings.

iil #il"##;;iifn"'r", the minimum number of teeth required on the pinion in order to avoid (04)

Q.2 AttemPt Followings
(A) What is static'force?nalysis? Explain method for equilibrium of two & three force members' (04)

(B) The ffank and connecting rod of a reciprocating engine are.,2!! mm and 700 mm (06)

respectively. The crank is rJtating in clockwise direction it na radls. Find with the help of

Klein's construction:
(i) Velocity and acceleration of the piston'

(ii) velocity unJ u.r.trration of the midpoint of the.connecting rod, and

(iii) Angular velocity and angular accefuration of the connecting rod' at the instant when

the crank is at 30o to I.D'C' (inner dead centre)'

Attempt Followings. -

Wt,ut i, dynamic foice analysis? Explain D' Alembert principle for equilibrium'

A four link mechanism with the foltowing dimensionsis acted upon by a force 80 N at i50o on

link DC. AD = 50 mm, AB :40 mm BC = 100 mm, DC :75 mm, DE = 35 mm Deterrnine the

Q.2
(A)
(B)

(04)
(06)

input torque T on the link AB for the static equilibrium of mechanism for the given in Fig' r'

F ig .1.
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Q.4
(A)
(B)

Q.3 AttemPt Followings
(A) Explain dynamic analysis of slider crank mechanism'

(B) Define following terms:'"' 

-iil 
iJooJ., iit g*klash, (iii) circular pitch, (iv) Addendum, (v) Angle of obliquity.

sEcrIQI{: II
Attempt Followings
Derive an expression for the height of the Proell Governor.

The arms of the porter govemor are 350 mm long' The upper arms are pivoted on the axis of

rotation. The lower u'i, u." attached to a sieeie at a distance of 40 mm from the axis of

rotation. The mass of the load on the sleeve is 75 Kg and the mass of each ball is 8 Kg'

betermine the equilibrium speed when the radius of rotation of the ball is 250 mm'
OR

Q.4 Attempt Followings.
(A) Define the following terms :- 7...\  ̂

( i )S tab legovemor , ( i i )Hun t i ngo fCoverno r , ( i i i )Sens i t i v i t yo fgove rno r ' ( i v )Uns tab le
governor, and (v) Isochronous ofgovernor'

(B) In a Proell gou.r"ol. which has eq-ual arms each 240 mm and pivoted on the axis of rotation'

determine tf,. *ini*um speed. The mass of each ball is 5 Kg and central rnass on the sleeve

is 25 Kg. The extensiqn arms of the lower links are each 50 mm long and parallelto the axis

when thi minimum radius of the ball is 100 m'

Q.s
(A)
(B)

END OF PAPER

Q.5 AttemPt Followings
(A) Explain fofroting iitft suitable.sketch: - 

--,^-^ ,,:::\ c-r- ^vao 
(05)

(i) Gyroscopic aies and plane (ii) Precession axes and plane (iii) Spin axes and plane'

(B) The turbine rotorof u rhip is of mass 3500 Kg. Ithas a radius of gyration of 0'45 m and a (05)

speed of 3000 rpm, clockwise *h.n lookin{ from .stern end. Determine the gyroscopic

couple and its effect upon the shipr(i) when rhe ship is steering to the left on a curye of 100

m radius at a speed of lO ntfffoui tiil Whtl thl ship is pitching in.a simple harmonic

"tr,lrt 
,rt" bow falling with its max.'velocity' The period of pitching is^40 Sec and the total

" angular displacemsnt b-etween the two extreme positions of pitching is l2 degree'
OR

Atternpt Foll-owings' 
, "on veccer (05)

Discusi the effect of gytottopic couple on sea vessel'

An aero plane maker"l ,o*pt*e haif circle of 50 m radius, towards left, when flying at 200 (05)

Km/Hour. The rotary enginl and the piopeller of r!r9 plane. have a mass of 400 Kg and a

radius of gyration ofb.g i-,. fn. engine roiates at2400 rpm clockwise when viewed from the

rear end. Find the gyroscopic .oupli of the aircraft and state its effect on it'

(0s)
(0s)

(0s)
(0s)

(0s)

(0s)

e.6 Attempt Any TWo ., , , t-t--^rrr^^r-:- i^ia. 
(10)

(A) what is u Hoot 'r joint? with a sketch, describe the working of Hook's joint'

(B) Calculate the vertical distance or vertical height of a watt governor when it rotates at 90 rpm'

Also find the change in ve*ical height when its speed increased I 10 rpm'

(c) The angle between"the axes of two"shafts connected by Hook's joint is l8'' Determine the
' 

angle turned through by the driving shaft when the velocity ratio is maximum and unity'
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