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O) For the static equilibrium of the mechanism shown in the figure, (15)
determine the required input torque. The dimensions of the various
links are AB : 150 mm, BC : AD = 500 mm, DC : 300 mm,
CE = 100 mm and EF = 450 mm.

250 N

D
OR

(a) What is meant by shaking force? Explain.

O) The crank and connecting rod of a pehol engine running at 1800 rpm
are 50 mm and 200 mm respectively. The diameter of the piston is
80 mm and the mass of the reciprocating parts is 1 kg. At a point
during power shoke the pressure on the piston is 0.7 N/mm2, when it
has moved l0 mm from the IDC. Find (D Net load on the gudgeon pin
(ii) Thrust in the connecting rod (iii) Reaction between friction and
cylinder (iv) The engine speed at which the above values become zero.

(a) What are the tftree types of movements of ship? Explain.

(b) A single cylinder double acting steam engine develops 130 KW at a
mean speed of 78 r.p.m. The coefficient of fluctuation of energy is 0.1

and the fluctuation of speed is t2% of mean speed. If the mean
diameter of the flywheel rim is 1.8 metre and the hub and spokes
provide 6Yo of rotation inertia of the flywheel, find the mass and cross-
sectional area of the flywheel rim. The density of the cast iron flywheel
rim is 7200 kg/*'.

OR
(a) Explain with neat sketch the turning moment diagram of a four stoke IC

. engine.

(b) The engine and propeller has a mass of 500 kg and the radius of
glration 450 mm. The propeller of the engine rotates at 3000 r.p.m.
in clockwise direction when viewed from the rear. If the aeroplane
turns towards left and makes quarter of a circle of radius 90 m while
flying at240 km/hr.

(D Determine the g5noscopic couple on the aircraft and state its
'effect.

(ii) In what way is the effect changed when,

(a) The aeroplane turns towards right,

(b) The engine rotates clockwise when viewed fiom the nose

end and the aeroplane turns left.

II. (s)

(ls)

(5)

(15)

(6)

( l4)

ilI.

rv.

(P.T.O.)



2

V. ' (a) Explain the term 'static balancing' and 'dynamic balancing''

(b) A shaft carries four massesa'.e' C and D'of magnitude 200 kg' 300 kg'

400 kg #;0G,"G"tir6f' and revolving at radii 80 mm, 70 mm'

60 mm and 80 mm in planes "i"*-tJft"* 
i 

"t 
3o0 mm' 400 mm and

700 mm. The angles between,rJ"*"r.t measured.anticlockwise are A

to B 45o, B to C 70" und C to t-fiO".--ine balancins masses are to be

ptaced in;;"; X and v. rnJaiJtr"ce between the"planes A and X is

roo ,orn,'f"fi!"* >i""iv i, +oo-*t" and between I *d D is 200 mm'

If the balancing masses t"f:il;'u *Ai"t of 100 mm' find their

magnitudes and angular Positions'O*

VI. (a) Whit are the effects of partial balancing of locomotives?

(b)Thereciprocatingmasspercylinderina60oV.twinengineisl.5kg.
Thestrokeisl00**ro"iutttcylinder'lf'theenginerunsat
1800 r'p'm, determine th" ;;tt;; and minimum values of the

pri*"o?;;;;;JilJ out the corresponding crank position'

VII. (a) Explain the terms: vibration isolation and transmissibility'

(b)Abodyofmassof50kg.is-supportedbyanelasticstructufeofstiffrress
l0 kll/m. The motion "f 

td"b'ory1r oon*orr"d by a dashpot such that

the amplitude of variation i""iJir. * on"t"oth of its original value

after two oompletes cyctes oi-variation' Determine (i) the damping

forceatlmls(ii)thea"'p*g'Jiotliuthenaturalfrequencyof
vibration' 

OR

vtII.(a)Explaintheworkingprincipleofseismometerandaccelerometer.
(b) Calculate the whirling speed of a shaft 25 mm diameter and 0'7 m long

carryrns a mass or I fe ; i" ;;;oin1 
"m3 

densitv of the shaft

material is 40000 kdm" ";;:;io'cNl*'' 
Assume the shaft to be

freelY suPPorted'

IX. (a) Explain the Rayleigh's method in determining the frequency for

transverse vibration s'

(b)ThemomentsofinertiaofthreerotorsA,BandCarerespectively0.3,
O.O ana 0'18 kgn2' fn"-Ji-'t*"" between I *d B is 1'5 m and

between B and C is 1 m' d;il; it i9 q*i1 diameter and modulus

otngffiro'it'" 'nanmaterial 
is 84 GN/m'' Find:

O The frequency of torsional vibrations

Position of nodes
OR
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in the figure. Deterrnlne
: 100 N/m, Irlt : 2 kg,

(20)

X. ConsidertwopendulumsoflengthLasshown
the natural frequency of each pendulum, if k

trt2: 5 kg, L* 0'2 t[' & = 0'1 m
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