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Answer A.LL questions.
-PART A —(10 X 2 = 20 marks)
1. - What are the réquirements of an équi‘valént dynamical system?

2. Define the terms coefﬁc1ent of fluctuation of speed’ and coefﬁcmnt of
- fluctuation energy.

3. —When'.is'a system said to Be_ completely balz;mced‘?

" 4. What is ti‘aét‘ive force? |

5. Deﬁne damping facltlor or damping ratio.,- _ N

6. Whatis -ﬁpaﬁf by- logarithmic &ecreﬁ;ent?

7. - Define hlagnjf_lcatiox} factor as abph’ed to forced vibrati‘onsl. ‘

8. ' List out the sources of_e_xcitétion in forced vibration.

9.  Differentiate bétween‘isochronous governors and sensitiveness of _go‘ve'rnors.

r - ~

10. What is meant by reactive gyroscopic couple?
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11, (a) ‘

)

12. (a)

- constant for one revolution, the cycle being repeated thereafter. -

" PART B — (5 x 16 = 80 marks) |

A horizontal steam engine running at 120 rpm has a bore of 250 mm and a.

stroke of 400 mm. the connecting rod is 0.6 m and mass. of the

reciprocating parts is 60 kg. When the crank has turned through an

- angle of 45° from the inner dead centre, the steam pressure on the cover.,

end side is 550 kN/m?2 and that on the crank end side is 70 kN/m? Consn’.lermg .

_ the d1ameter of the Piston rod equal to 50 mm, determme

Q) ‘Turnmg moment on the crankshaft, - e Npal

(ﬁ)_ ’ Thrust on the bearmg, and

(i1i) Acceleration of the flywheel, if the power of the engine is 20 kW,

~ mass of the flywheel 60 kg and rad1ns of gyration 0.6 m. (16)

Or
- N

A shaft fitted with a ﬂywheel rotates at 250 rpm and dr1ves a machme A
‘The torque.of machine varies in a cyclic manner over a period of -

3 revolutions. The torque rises from 750. Nm to 3000 Nm uniformly

" during 1/2 revolution and remains constant for the following revolution.

It then falls uniformly to 760 Nm during:next 1/2 revolufion and remain

-

5 Determine the pnvirer required to drive the machine ‘and 'péfcentage 1_‘
- fluctuation in speed, if the driving torque apphed to the shaft is constant

and the mass of the ﬂywheel e 500 kg with radlus of gyration of 600 mm.
. : ] (16)
A, B, C and D are four masses carried by a rotating shaft at radii- 100
125,- 200 and 150 mm respectively. The planes in which' the masses
revolve are spaced 600 mm apart and the mass of B, C and D are 10 ke,

5 kg and 4kg respectlvely

()

Find the required mass A and the relative angular settings of the four )
masses so that the shaft ahall be in complete ‘balance. ) 1)

Or
A four crank engine has the two outer cranks set at 120° to each other,
and their reciprocating masses are each 400 kg. The distance between .
the planes of rotation of adjacent cranks are 450 mm, 750 mm and
600 mm. if the engine 'is'to'be in complete primary balance, find 'the

reciprocating mass and the relatlve angular posmon for each of the i 1nner.
crank:

-

If the 1ength of each crank is 300 mm’, thé length of each connecting rod.
18 1.2. m and the speed of rotation is 240 rpm what is the maximum

-secondary unbalanced force'? : : o _ (16)
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15.

NC)

(a)

b

@)

(b)

(a)

Sy

(1) Explain the term Whii‘ﬁn'g speed or ‘critical speéd’ of a shaft. Prove
: that the- wh1r]_1ng speed for a rotating 'shaft is the same as the
frequency of natural transverse vibration. ;70 (8)

(ii) = Derive an expréssion for the natural frequency of free transverse -

and 10ng11:uchna1 vibration by equilibrium method. = - . - (8)
A steel shaft ABCD 1.5 m long has flywheel at its ends A and D. the mass
of the flywheel A is 600 kg and has a radius of gyration of 0.6 m. the
‘mass of the flywheel D is 800 kg:and has a radius of gyration of 0.9 m.. |
the connecting shaft has a diameter of 50 mm for the portion AB which is
0.4 m long; and has a diameter of 60 mm for the portion BC which is -
0.5 m long; and has a. dlameter of d mm for the portmn CDh Wthh 18 0.6 m.
long. Determine: .

(1)) The diameter ‘q of the portion CD so that the node of the torsmnal
.7 vibfation of the system will be at the centre of the length BC; and,
(i) The natural frequency of the j:orsion_al,ﬁbrations. .
(iii) The modulus of rigidity for the shaft material is 80 GN/m?. = (16)
A mass of 10 kg is suspended from one end of a helical spring, the other
‘end being fixed.- The stiffness of the spring is- 10N/mm the viscous
“damping causes the amplitude to decrease to one tenth of the initjal
value in four complete oscillations. If a periodic force of 150 Cos 50t N is
applied at the mass in the vertical direction, find the amplitude of the
forced v1brat10ns What is-its value of resonance? w - {18)

- Or - .

(i) Establish an expres‘sion for the amplitude of forced ifibratio'ils.l -(8)
- (i) What do  you ‘understand by vibration isolation and
transmissibility? E’mlaln with su1tab1e examples, T {8)

The radius of rotation of the balls of a Hartnell governor is 80 mm at the
minimum speed of 300" rpm. Neglecting gravity -effect, determine -the

‘ .speed after the sleeve has lifted by 60 mm: also determine the initial

compression of the spring, the governor effort and the power. The
" particular of the governor are given below:

Length of ball arm=150 mm, Length of sleeve arm= 100 mm, mass of each -
‘ball=4 kg, and stiffness of the sprmg-25 N/mm . ) (16)' }

Or . :
The turbine rotor' of a ship has a mass of 3500:kg. It has a radius of
gyration of 0.45 m and a speed of 3000 rpm clockwise when looking from
- stern. Determine the gyroscopic couple and its effect upon the ship: -
(@)~ When the ship is steering to the left on a curve of 100 m radlus at a
speed .of 36 km/h.

(i) When the ship is pltchmg in a 81mple harmomc motion, the bow
falling with its maximuin velocity. The perlod of pitching is
40 seconds and- the total angular displacement between the two
extreme positions of pitching is 12 degrees. - (18)
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