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Fifth Semester B.E. Degree Examination, Aug./Sept.2020
Dynamics of Machihery
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Time: 3 hrs. ,.,.M*.Marks: 100

Note: Answer any FIVE full questions, choffibia.$ ONE full question from:each module.
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I a. State the conditions for the equilibrMof the following systeps.
i) Two force member

ii| Member with two force$-dnd a torque. a,. ,' (06 Marks)

b. In the slider crank mec[pairiin'shown in Fig.Q.l(b]r$.h_.e value of force applied to slider 4 is
2kN the dimensions q-f&various links are AB * mrr! BC:240mm, 0 :60o. Determine
the forces on various Iiftks and the driving torque T2.' (14 Marks)

g

2a.
b.

3a.
b.

(06 Marks)" '---' -'-rr;,-'Ilr-'
under the actip.ntltexternal force is shbwn in Fig.Q.2(b). Determinep.n

on CD, AB = 200mm, AD : 2l5nl
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Explain briefly static and dynamic balancing of rotating masses.

A, B, C and D,,,ffitsses carried by a rotating shaft at radius 100, 125,200 and l50mm
respectively. TliE:,,planes in which the masses revolving are spaced 600mm apart and the

masses B, C eiid D are 10, 5, 4kg respectively. Find the required mass A and the relative
angular positions of the masses to keep the shaft in balance.
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crank and connecting rods of a 4 cylinder inline engine riiffi'g at l800rpm are 60mm and

240mm respectively and the cylinders are spacq,{.''[flpfu apart. If the cylinders are

numbered 1 to 4 in sequence from one end. The crdn(ls,appear at intervals of 90o in an view

in the order l-4-2-;. Reciprocating mass -o,Orrqsponding to each cylinder is 1'5kg'

Determine:
Unbalanced primary and secondary forces^,'*''u:"::'';"r

Unbalanced primary and secondary co"p,16 reference to central plarte of the .Liti".ur,
a.

b.

5a.
b.

Derive an expression for the speed of a porter',iloYernor. (06 Marks)

The arms of a porter governOg-iri each 300mm long and are hinged on the axis of rotation.

The mass of each Uatt is S\g and mass of the sleeve.is 15kg. The radius of rotation of the
. , l1""...'.:^F

ball is 200mm when th!'.fu$vernor begins to lift.d,Hd'::250mm when the governor is at the

maximum speed.
,i ... ,t'

ing the sleeve frictipn"'i) Range of
,if the frictional force atthe sleeve is 30N.

li

(14 Marks)

'::..t',, ORk
6 a, With ug'iiq$;tations and diagram..fl_glive an expression for the gyroscopic couple produced

by q,la,$ati C disc: ,**."' ., 1= (06 Marks)

b. a .uii-&gi"e automobile is tr d-----------.Iling along a track of t OOm mean radius ea-ch of the four

road wheels has a mass q-oment of inertia Z-t<e-m] an$_gffectlve diaimpter of 600mm. The

rotating parts of the enginj! ve a moment of iE'e a'oi 1kg-m2. Tffi.,,9,..ngi1e axles parallel to

the rare axle. When try;irant shaft rotates;nki- slmg TT:-ut tht'road wheels, the gear

ratio of engine to bacll'liie is 3:1. The vphii,lgweighs 15000N and has its centre of gravity

500mm ubou" G r"fa i.*1- Determine lUi limitlrig speed, e vehicle around the curve

for all4-wheels..tgft,raintain contact with the road surface if this is not cambered. (14 Marks)
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7 a. Define thefollowing:

ii) Amplitude
iii) FrequencY (06 Marks)

b. A body is subjecte{ to two harmonic motioni as given below:
- tls

'xr : 15sin (wt + 30o)

x2 : Scos (w1+00'1 c.s*

Add the two nic motions and.Check it graphically. (14 Marks)

""'Y' 
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8 a. A spring mass system hqsi,hpring stiffness of K N/m and a mass of M kg. It has a natural

frequency of vibrationsi\l0Hz. An extra 3 kg mass is coupled to M and the natural

frequency reduces by,.3Hf.. Find the value of M and spring constant K. (05 Marks)
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(15 Marks)

D Frequency of longitudinal vibration
ii) Frequency of torsional vibration
iiD Frequency of transverse vibration.

i1l ,'

=6ooKt

,.Wxu,tl*

:,, .,*"?

..! slirlliri Y

i:, '"::::' "
:::::::1,, ::

ModuIo.l5!t=,,
9 a. Derive an expressiAn for logarithmic decibni€nt for an under damped case. (10 Marks)

b. Determine:

D Ciltipal damping coefficient r:," 
-'

ii) Dgmping factor .' 
" "*

iii) Natural frequency of darnped vibrations * ,

iv) Logarithmic decrement :v) Ratio of two conse-atfiye amplitudes of a vibraiing system whiCh cbnsists of a mass of
25kg, a spring of stiffness l5kN/m and a damper. The damping provided is only l5%
of the critical value. . l:,,.5*': (10 Marks)

OR
l0 a. Derive for trdiomfiissibility ratio due.tot!ffmonic excitation. (10 Marks)

b. A mass of -l00kg been mounte("$ spring dashpot System having spring stiffness of
19,600N/q 6nd damping coeffe,[gnt of 100N-s/ryf,1ffi mass is acted upon by a harmonic
force o"f 91tI at the undampp&natural frequency &ffid system. Determine:
i) Amplitude of vibragioq of the mass. i
ii) Phaie difference*,trudWJbn the force a.,{r.itdiiplacement.

,,,1D Forced transmissibflity ratio. *,;=.",, (10 Marks)
I
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