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DYNAMICS OF MACyp,
Time : 3 hours Fuy Marks 70
Instructions

(il Th indicated in the righ;.
) e marks are indica . .”9 thang margin,
(ii} There are NINE questions in this pap.,
(i) Attempt FIVE questions in all.
(iv) Question No. 1 is compulsory.

1. Choose the correct answer (any Seven) :
2x7=14
fa) In . a plate cam mechanism with
reciprocating roller follower, the follower

has a constant acceleration in the case
of '

(i} cycloidal motion

(i) simple harmonic motion
(i) parabolic motion

fiv) 3-4-5 polynomial motion

{b) The size of the cam depends op

| (i} pitch circle

fii} prime circle

(iii) pit(:;l curve
.{tﬂ/ base circle
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{ 2)

m
The speed of an engin€ uairies fr?ﬂe
210 rad/s to 190 rad/s- Durfn%' tﬂd to
the change in kinetic ener® . c'1‘1&-.31 in
be 400 Nen, The inertia of the ™
kgm? jg
“ff 0-10
(i} 020
(iii} 0-30
(iv) 0-40

o of 1 m didmeter has two
eccentric masses of 0-5 Kg each at radii
of 50 mm and 60 ™Mm at angular
positions of 0° and 150°, respectively. A
balancing mass of 01 kg is to be used to
balance the rotor. What is the radial
position of the balarncing mass?
(i 50 mm

(i) 120 mm

(i) 150 mm

(i) 280 mm

A rotating dis

e) A system in dynamic balance implies

AK9/167

that
fi) the system is critically damped

(i) there is no critical speed in the

systerm .
fiii} the system is also statically
palanced
fiv) there will be absolutely no wear of
bearings

( Continued )
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(3)

pitchiﬂg of 5 ship ;
When 1€ rOSCOpi By
pic Pwarq,
fl the effect of &Y Couple Acting oy

it will e "
E .
) 10 move ship
star -board
the ship towardg port side

towards

fi) to move
(iii) to raise the bow and lower the grery,

(iv) to raise the Stern and lower the poy,

fg) In a slider-bar mechanism, when does
the connecting rod have 2z€ro angular
Velncity?

() When crank angle = 0°
{ii) When crank angle = q0°
iii} When crank angle = 45°
fiv) Never
(h} A mass m attached to a light spring
oscillates with a period of 2 sec. If the

mass is increased by 2 kg, the peried
increases by 1 sec. The value of m is

fi) 1 ke
(ii) 16 kg
(iii) 2 kg
iv) 2-4 kg

{ Tumn Over )
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(4)

' orted
A machine of 250 kg mass 1S s%pllzﬂjrﬂ-
on springs of total stiffness 10 ajanced
The machine has an unb

rotating force of 350 N at speed of 3600f
r.p.m. Assuming a damping factor °
0'15, the value of transmissibility ratio
is

(i} 0-0531

(i) 0-9922

{iii} 0-0162

(iv) 0-0028
In a spring-mass system, the mass is
0-1 kg and the stiffness of the spring is
1 kN/m. By introducing a damper, the
frequency of oscillation is found to be
90% of the original value. What is the
damping coefficient of the damper?

i) 1-2 N-s/m

(i) 34 N-s/m

(iii) 12:0 N-s/m

(iv) 87 N-s/m

What is the function of a flywheel? How
does it differ from that of a governor?

The turning moment diagram for a multi-
cylinder engine is drawn to a vertical
scale of 1mm=4500 N-m and a
horizontal scale of 1 mm = 2:4°, The
intercepted areas above and below the

[ PP L R I |
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(S

mean tord¥e lines are 342, 23

232, 227 » 149,
303, “‘5’ . ) and 164 mm 2
when the engs jl's mnning at 15!5
o, T the mass of flywhee) i 1000 kg
and the ﬂucl;uatlon of speed dgeg not

exceed 3% of the mean Speed, find the

minimum value of radius of gyraion,

3.A cam, with a minimum radius of 25 mm,

rotating clockwise at & Uniform speed is to be
designed to give a roller follower, at the end
of a valve rod, motion described below :

(i) To raise the valve through 50 mm
during 120° rotation of the cam

{ii) To keep the valve fully raised through
next 30°

(iii) To lower the valve during next 60°

(iv) To keep the valve closed during rest of
the revolution, i.e., 150*

The diameter of the roller is 20 mm and the
diameter of the cam shaft is 25 mm, Draw the
profile of the cam when (a] the line of stroke
of the valve rod passes through the axis of
the cam shaft, and (b) the line of the stroke-is
offset 15 mm from the axis of the cam shaft.
The displacement of the valve, while being

lowered, is to take place with

raised and l :
simple harmonic ,motion. Determine the

{ Turn Quver )

http:/fwww.akubihar.com

10

woy regignye aam/dny

o ey e sy sdanyg

http:/fwww.akubihar.com
(6 )

Maximum, acceleration of the valve rod when
the cam shag rotates at 100 r.p.m. Draw
displacement, the velocity and the
acceleration diagrams for one complete
revolution of the cam.

(@) Draw the displacement, velocity and
acceleration diagrams for a follower
when it moves with  uniform
acceleration and retardation. Derive the
EXpression for velocity and acceleration

during out-stroke and return-stroke of
the follower.

(b} A cam has straight working faces which
are tangential to a base circle of
diameter 90 mm. The follower is a roller
of diameter 40 mm and the centre of
roller moves along a straight line
passing through the centre line of the
cam shaft. The angle between the
tangential faces of the cam is 90° and
the faces are joined by a nose circle of
10 mm radius. The speed of rotation of
ﬂ.l& cam is 120 revolutions per min.
Find the acceleration of the roller centre
() when during the lift, the roller is just
about to.leave the ‘straight flank and

(if) when the roller is at the outer end of-
its lift," )
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L) What is

(b)

(b)
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Eyroscopic couple?

o _ What ;

st:I:.t, of gyroscopic couple ﬂris tél;
lity of 4 fuunwheeler

T
'rfrll*;; :ll;e:t}s of & motorcycle have a

inertia 68 kg m2
Parts have a moment of inertia of
34 kgm?. The axis of rotation of the
engine crankshaft is parailel to that of
the road wheels. If the gear ratio is 5 t©
1, the dianieter of the road wheels is
65 cm and the motor cycle rounds a
curve of 30'5 m radijus at 60 km/hour,
find the magnitude and direction of the
gyToscopic couple,

and engine

What are in-line engines? How are they
balanced? Is it possible to balance them
completely?

A four-cylinder marine oil engine has
the cranks arranged at angular
intervals of 90°. The inner cranks are
12m apart and are placed
symmetrically between the outer
cranks, which are 3m apart. Each
crank is 45-7 cm long, the engine runs
at 90 r.p.m., and the weight of the
reciprocating parts for each cylinder is
8006 N. In which order should the
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cranks be arrang.ed for the best balance
of the reciprocating masses, ang what
will then be the magnitude of the
unbalanced primary couple?

7. A five-cylinder inline engine running a¢ 500

r.p-m. has successive cranks at 1440 apart,
The distance between the cylinder lines is
300 mm. Piston stroke is 240 mm, length of
connecting rod is 480 mm. Examine the
engine for balance of primary and secondary
forces and couples. Fing the maximum value
of these and position of centra] crank at
which these maximum vajyes occur. The

reciprocatin :
ISOPN* £ mass for each cylinder is

8-/ - . .
& (@) Classify different types of vibration and

d_erive. an equation for the transverse
vibration of a uniformly loaded shaft

{b) T.he following data are given for
vibrating system with viscous damping :
Mass = 2'5 kg
Spring constant = 3 N/mm

Amplitude decreases to 025 of the

initial value after five consecutive cycles

Determine the damping coefficient of

the damper in the system. 7
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(9)

9. (a) i
D&I‘WE an expression for
torsiona) vibr,
One eng and
Other,

. th
ation for a ghay f;ec{mai

carrying a heav_y disc at the

i . 7
(b} Consider 4 stepped shaft with tye giscs

as shown in the figure given below
0:5m

________________

0-015 kg-m2

The following shaft dimensions are to be

taken
Lb=05m, I,=0-3m, l3=0:2m,
d, =0-015m, dy =0-012m,
ds =0-01m

Take the modulus of ﬁgidity of the shaft
as 0-8x1011N/m. Discs have polar

mass moment of inertia as
T g

Ip, =0.015 kg-m2~
and Ip, =0-01 kg-m*>~
Obtain natural frequencies, mode

shapes, and the location of the node. 7

* %k

. 13
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