50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fifth Semester B.E. Degree Exammatlon, June/July 2023

Dynamics of Machmery

Time: 3 hrs. _'Max. Marks: 80

1

a.

Note: Answer any FIVE full questwns, chﬁ’asmg ONE full question fram each module.

£ oﬂule—l

State the condition for static equili rium of a body subjected to a qystem of, (1) Two forces
(ii) Three forces (iii) Member ‘with two forces and a torque. (06 Marks)
In the slider crank mechanism shown in Fig. Q1 (b) the value of force applied to slider 4 is
2 KN. The dimensions of'the various links are AB =80 mm, BC = 240 mm, 0=60".
Determine the forces on various links and the driving torque Tb.

Flg Q1 (b) Ry’ (10 Marks)
2 OR . % :
A slider crank mechanism of a single cylinder dlCSCl engme shown in Fi 1g Q2 is subjected to
a gas force of 18000 N33‘3'The crank rotates counter clockwise at'a constant speed of
1850 rpm. Determine "+
(i) Force Fi4 and Eip and the torque. b2, 'Ej('erted by the c‘rankshaﬁ on the crank for
equilibrium. .

(i) Magnitude and direction of the She_lkmg force and its locatlon from pomt 0.
Take m; = 2.5kg, m3= 3.7 kg, m4 = 3kg, I, = 0.0055 kg-m’, Iy = 0.041 kg-m

- 0,B =80mm

B
g { BC =280 mm
185v P 6, ; 0,G, =55mm
FpnAA2 3 BG; =120 mm
60‘ ) :Q,‘ . = Qf‘:)f ’t
- : -_'_: — - Bt} '. ", v‘!‘ &
% TITTTTIIT
(16 Marks)
Briefly explam the static and dynarmc balancing. (04 Marks)

A shaft carries four masses in parallel planes A, B, C and D in this order along its length.
The masses at B and C are 18 kg and 12.5 kg respectively and each has an eccentricity of

& -‘"‘-ﬁand D have an eccentricity of 80 mm. The angle between the
masses at B and C is.100° and that between the masses at B and A is 190", both being
measured in the same dn‘ect:on the axial distance between the planes A and B is 100 mm

(i) The magmtude of the masses at A and D.
(ii) The distance between planes A and D
(iii) The angular position of the mass at D. (12 Marks)
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OR 2 .
Crank and connecting rods of a 4-cylinder inline el;gmemnnmg at 1800 rpm are 60 mm and
240 mm each respectively and the cylinders are spaced 150 mm apart. If the cylinders are
numbered 1 to 4 in sequence from one end, the' c?:;anks appear at intervals of 90" in an view
in the order 1-4-2-3. Remprocatmg mass corresi)oxfdmg to each cylmder is'1.5 kg. Determine
(i) Unbalanced pmnary and secondary forees.
(i) Unbalanced primary and secondary couples with reference to central plane of the

engine. { g (16 Marks)
: ___‘Mi)dule-‘.’o
Define the following terms with respect to Governors :
(i) Sensitiveness (i) StabLhLy (iii) Isochronism * (iv) Hunting (04 Marks)

A porter govemor has equal arms each 300 mm long-and pivoted on the axis of rotation.
Each ball has a mass Qf 5, kg and the mass of the slgew is 15 kg. The radius of rotation of
the ball is 200 mm. when the governor begins to llﬂ and 250 mm when the govemnor is at
maximum speed. Find the range of speed

(i)  When the friction at the sleeve is neglected.

(11) When the friction at the sleeve is‘equivalent to 30 N. (12 Marks)

OR
Derive an expre551on for gyroscop&ﬂf??bﬁple (06 Marks)
A rear engine automobile is travelﬁ%g along a track of Iﬁﬂm mean radius. Each of four road
wheels has a moment of mertla of 2 kg-m and eﬁ‘ectlve dla of 600 mm _The rotating parts _

.....

back axle is 3 : 1. The vehlele weight 15,000° b{ and has its centre of gravity 500 mm above

the road level. Determine the limiting speed of the vehicle around the curve for all four
wheels to maintain contact with the road sul_'_face if this is not cambered. (10 Marks)

Define the following terms : =
(1) - Simple Harmonic motlg)n
(if) - Resonance o bf
()" Degrees of Freedor’n
(iv)  Natural frequency
“(v)  Time period *
(vi)  Phase dlﬁference ” (06 Marks)

A body subjected to.two harmonic motlons as given below :

X, = lSsm(wt+30 ) x, =8cos
Add the two harmonic motions and-check it graphically. (10 Marks)

OR

Derive the differential eéiﬁa”tion for undamped free vibrations (Newton’s method). (06 Marks)
Determine the natural‘frequency of a spring mass system where the mass of it also to be
taken into account. (10 Marks)
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Module-5
9 a. Explain the following :
(i)  Critical damping
(i)  Damping ratio %ﬁw
(ii) Logarithmic decrement L (06 Marks)
b. Determine " %’

(i) Critical damping co-efficient i) Damping factor
(iii) Natural frequency (iv) Logarithmic decrement
(v) Ratio of two consecutive ampi of a librating system which consists of a mass of

25 kg, a spring of stiffness and a damper. The g provided is only 15%
of the critical value. (10 Marks)
&
¢ OR ;
10 a. Define magnification r,'vibration isolation and/transmissibility ratio. (06 Marks)

b. A mass of 100 kg beer~mounted on a spring dashpot system having spring stiffness of
19,600 N/m and ¢ rﬁgmg coefficient of 100 S%’l, The mass is acted upon by a harmonic
force 0f 39 N at'the undamped natural ﬁ'ecla iey-of the system. Determine

(i)  Amplitude of vibration of the m@ 4
(i) Phasg difference between the f'o and displacement.
ii1) ~*Forced transmissibility ra%. (10 Marks)
* ¥ ¥ % L.- -

",

PN 30f3



