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PART B — (5 x 16 = 80 marks)

11. (a) The length of crank and connecting rod of a horizontal reciprdgatin

engine are 200 mm and 1.0 m respectively. The crank@ rota at

bore is 0.4 m, then calculate : (i) Inertia (i1
(iii) Piston effort (iv) Thrust on the sides of cylin

the connecting rod.

Or

(b)

12. (a)

Or

short notes on :

Balancing of machines and Balancing of linkages. (8)

(ii) Derive the expression for unbalanced reciprocating primary
and secondary forces in a single cylinder engine, with usual

notations. (8)
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13. (a) A mass of 7.5 kg, hangs from a spring and makes damped oscillations.
The time for 60 oscillations is 35 seconds and the ratio of the first and
seventh displacement is 2.5. Find (i) the stiffness of the spring and
(ii) the damping resistance in N/m/s. If the oscillations are critically
damped, what is the damping resistance required in N/m/s? <>

Or

(b) The flywheel of an engine driving a dynamo has a mass of 180 kg an

radius of gyration of 30 mm. The shaft at the fly wheel end has an
effective length of 250 mm and is 50 mm diameter. The armature m@ass
120 kg and its radius of gyration is 22.5 mm. The dynamo shaft is

diameter and 200 mm effective length. Calculate the position/of node a
frequency of torsional oscillation. C = 83 kN/mm?. <>

14. (a) A machine of mass 75 kg is mounted on springs of stiffn 00 kN/m
and with an assumed damping factor of 0.2. A pisto in the machine

of mass 2 kg has a reciprocating motion with a

speed of 3000 cycles/min. Assuming the motion to-be s e harmonic
Find

(i) The amplitude of motion of the machin

(i) The phase angle with respect to

(iii) The force transmitted to the fj ation;

(iv) The phase angle of transmit force with respect to the exciting
force.

with simple harmonic motion. Neglecting
bined stiffness of the springs so that the
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15.

(a)

(b)

The mass of each ball in a Wilson-Hartnell type of governor is 2.5 kg.
The length of ball arm of each bell-crank lever is 100 mm where as the
length of the sleeve arm of bell-crank lever is 80 mm. The minimu

equilibrium speed is 200 rpm. When radius of rotation is 100 m@Whe

the sleeve is lifted by 8mm, the equilibrium speed is 212 rpm!
stiffness of each of the springs connected to the balls is 200 N/m. Th

lever for the auxiliary spring is pivoted at the midpo ind th@
stiffness of the auxiliary spring.

Or
A ship is propelled by a turbine rotor which has a s and a
speed of 2100 rpm. The rotor has a radius of gyratio nd rotates
in a clockwise direction when viewed from t S gyroscopic
effects in the following conditions : The ship sa1 of 30 km/hr

and steers to the left in a curve having 60 he ship pitches
6 degree above and 6 degree below the hdrizontal position. The bow is
descending with its maximum velocity. The motion due to pitching is
simple harmonic and the periodic time i

when viewed from stern. Deter
acceleration during pitching. Explai
gyroscopic effect is determitied i
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