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Fifth Semester B.E. Degree Examination, Jan./Feb .2023
Dynamics of Machinery
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Max. Marks: 100

(14 Marks)

(04 Marks)

Note: Answer any FIVE full questions, cho:'osing ONE full qaestiontiom each module.
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Module-1
State the condition fbr static equilibrium of a body subjected to a system for (i) 'l'wo forccs
(ii) Three forces (iii) Membe,r,wilh two tbrce and torque. (08 Marks)
For the 4 bar mechanism shown in Fig. Ql (b), find the required torque -fz and various P in
forces on the links for the equilibrium of the system.
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OR
Explain D'Alembert's principle and dfscuss on its significance.

(12 Marks)

(06 Marks)
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The crank &nd.:',11r. connecting r.gd,of'a vertical single cylinder gas engine running at

1800 rpm are 60 and240 mm re$pebtively. The dianreter of the piston is 80 mm and the
mass of ro,ciprocating parts is l.2kg. At a point durjg'the power stroke when the piston ha"s

moved 20 mm from the top dead center position, the pressure on the piston is 800 kN/m'.
determine the

(i) Net force on the piston
I (ii) Thrust in the connecting rod.

(iii) Thrust on the sides of cylinder walls
(iv) Engine speed at which the above values are zero.

Module-2
Briefly expla,in the static and dynamic balancing.
A shaft carries 4 rotating m4sses A, B, C and D in this order along the axis. The mass A may
be assumed to be concdfiffdted at 160 mm radius, B at 180 mm, C at 200 mm and D at

120 mm radius. The masses B, C and D arc 4A,30 and 50 kg respectively. The planes

containing B and C are 300 mm apart. The angular spacings of C and D are 90" and

210'respectivellrwithrespectto B measured inthe same direction. If the shaft and masses

are to be in corrrpiete dynamic balance determine (i) Mass and angular position of A

I of'3

(ii) Position of planes A and D. (16 Marks)
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':"""''OR
4 a. What do you mean by primary and secondary unbalanc.e inieciprocating engines?10+ Marks)

b. T'hecranksandconnectingrod of a4 cylinderinLineenginerunningat 1800rpmandare
50 mm, 250 mm each respectively and the cylinder are spaced 150 mm apart. If the

cylinders are numbered I to 4 in sequence from one end and the cranks appear at intervals of
90" in an end view in the order I - 4 - 2 - 3. The reciprocating mass corresponding to each

cylinder is 1.5 kg. Determine
(D Unbalanced primary and secondary forces if any.

(i, Unbalanced primary and secqndary couples-

with reference to central plane of engine.

5a.

b.

6a.

b.

7a.
Module-4

Define the following terms :

(i) Periodic motion.
(ii) Amplitude , ',, :

{iii) Natural frequen-y
(iv) Resonance

, (v) Degreed of &eedom
Add the following'harmonic motions analytically and

X, =2cos(rrlt+0.5).-l __-,\___ _-_/

Xz =5sin(cot+1.0)

OR
8 a. Explain the energy method and Rayleigh's method

mass system.

(16 Marks)

(12 Marks)

(10 Marks)

check the solution graphically,

(10 Marks)

of finding natural frequency of spring
(12 Marks)

:,Module-3
Derive the expression for speed,of a porter governor with usual notations taking friction into

account (08 Marks)

A Porter governor has equal arms each 250 mm lon$ and pivoted on the axis of rotation.

Each ball has a mass of 5 kg and the mass of the central load on the sleeve is 25 kg. The

radius of rotation of the ball is 150 mm when the governer begins to lift and 200 mm when

the governor is at maximum speed. Find the range of speed, sleeve lift, governor effort and

power of the governor in the following cas€s :

(D When the friction at the sleeve is neglected.

(iD When the friction at the sleeve is equivalent to 10 N.

OR.:::,
Explain''the effect of Gyroscopic'couple of a ship,uhder, (i) Steering (ii) Pitching
(iii) Rolling. ,,,,, ,,, ,,,,.,,,, , (08 Marks)

An aeroplane make a co[qplete half circle ofi;$&'m radius tow,ard-s,.left whenflying.at
175 kn/hr. The mass of the rotary engine and proieller is 400 kg with the radius of gyration

300 mm. The engine runs at 2500 rpm cloOkwise when viewed from rear. Find the

gyroscopic couple on the aircraft. What will be the effect if theraeroplane turn towards right
instead of left. (12 Marks)

b.
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b. Find the natural frequency of a system shown in Fig. Q8 (b).

l7MB52

(08 Marks)

," ':" (10 Marks)

(10 Marks)
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Fie Q8 (b)

Module-5
Set up a differential eqrihtion for a spring mass damper system and obtain complete solution

(12 Marks)

i$'is 7.5 kg makes 24 free oscillation in 14 secs,

9a.

b.

10 a.

b.

gle degree damped vibrafii,iE is 7 .5 kg makes 24 free oscillation in 14 secs,

from its equilibrium pff$ilton. The amplitude of vibration reduces 0.25 ofwhen distri
its initia after 5 oscillations. Determine :

of spring (i, Logarithmic decrement ,.-,{iii) Damping factor. (08 Marks)

',," OR
.,,+""ra a

Defrne Magnification factsr ffi explain its signifiCanie.
A machine, of total mass*-l i kg is mounted on spiings having stiffiress K : 11000 N/cm.
A piston within the rrhrebihe has a mass o,f 2.,kg has a reciprocating motion with strokc

7.5 cmand speed 6000 rpm. Assuming the. mofion to be S.H.M, determine
(i) Amplitude of machine
(ii) Transmitting.
(iii) FoicP,iransmitted to the groutid or foundation,'

Take ( =.0.2..'t
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