Engineering Science.

Work, Energy & Power Examples.

1. The energy expended in lifting an engine of mass 159kg is 6kJ. Calculate the height through which it has been lifted. 
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2. A motor vehicle of mass 1.6kg is travelling on the level at a speed of 72 km/h.  What is its Kinetic Energy?  If the engine is switched off, how far will the vehicle travel before coming to rest if the average resistance to motion is 1kN. 






          [320J, 0.32m]
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3. The inlet valve of a small car engine has a mass of 50g and reaches a maximum acceleration of 8000ms-2 during the operation period in 0.001 s from rest.  Calculate the kinetic energy of the valve at the end of the acceleration. 








  [1.6J]
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4.  The speed of a vehicle of total mass 1.5 tonnes is reduced from 54 km/h to 18km/h by the action of a retarding force of 3kN.  
a. Calculate the change in kinetic energy,

b. Show that the change in kinetic energy is equal to the work done against the retarding force.
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b)
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5. An engine has a mass of 150kg and is suspended from a crane by a sling 4m above the ground.
a. Determine the potential energy of the crane.

[5.8kJ]
b. If the sling were to break and the engine to fall to the ground what would the velocity and the kinetic energy of the engine before just at the point of impact with the ground.




     [8.86m/s. 5.8kJ]
a)
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b)

Just before impact, through the principle of the conservation of energy KE=PE:
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6. The flywheel of a shearing machine has a diameter of 500mm and a mass of 800kg:.
a. Calculate the energy stored in the flywheel when it rotates at 210rev/min.




      [6045.1J]

b. Calculate the energy given up when the speed of the flywheel is reduced to 105 rev/min.

    [4533.8J]
c. If the energy given up is used to shear material of thickness 11mm, calculate the average shearing force in kN.                  [412.165kN]
a)
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c)


[image: image10.wmf]kN

d

WD

F

d

F

WD

165

.

412

011

.

0

75

.

4534

=

=

=

´

=


7. The road wheel brake drum and rotating parts of the wheel assembly of a motor car have a total mass of 20kg and their radius of gyration is 0.23 m. The wheel accelerates uniformly from rest to a 840rev/min in 22s.  Determine:

a. The angular acceleration of the wheel assembly,
b. The number of revolutions made by the wheel assembly,

c. The moment of inertia of the rotating assembly,

d. The kinetic energy stored in the assembly at the end of 22s.

     





[ 4 rad/s2, 154 rev, 1.06kg m2, 4.1 kJ]
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