Engineering Science.
Work, Energy & Power More Examples.

1. A train and Locomotive have a total mass of 400 tonne.  Calculate the power needed when the train is travelling at a constant speed of 72km/h against a constant resistance of 100N/tonne.			                               [800kW]



2. A motor car of mass 1000kg is being driven up an incline of 1 in 10 measured along the slope. If the engine develops an output power of 35kW, 40 % of which is lost through the transmission to the wheels, and there is a constant frictional resistance of 420N.  Calculate :
a. The constant speed which the car can maintain up the incline.
b. The speed with which the car would travel along a level road if friction effects and the power available at the road wheels remains unchanged. 				          [ 54km/h, 180 km/h]
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a.
Engine Power loses 40% through the transmission:




Consider forces down the slope:


In order to maintain a constant speed up the hill, the power must overcome 1401N of force:
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3. The fuel conveyor system at a power station consists of a number of trucks, each of which has a mass of 4240kg when fully laden.  The fuel is conveyed in the trucks up an inclined railway with a gradient of 1 in 2.5 measured along the slope.  There is a constant friction resistance to motion of 250N per truck, and the maximum haulage power available is 136kW.  Calculate:
a. The maximum number of fully laden trucks that can be hauled up the incline at a constant speed of 2 m/s.
b. The power needed to haul this number of trucks along a level part of the track at a constant speed of 2m/s.                             [4, 2kW]               
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a.
Considering forces down the slope for one truck:


How much force does the power develop?


So to find how many trucks the power is capable of towing:

 (
v = 2m/s
)
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Force for 4 trucks on the level:





4. A road vehicle has a mass of 1600kg and is uniformly accelerated from rest to a speed of 60km/h in a distance of 48m on a level surface against a tractive resistance of 0.18 N/kg.  Determine:
a. The propulsive force of the vehicle.
b. The change in momentum.                           	               [ 4917.63N, 26720kgm/s]

a.


b. Change in Momentum:






5.  Crates of machined components are allowed to slide down a delivery chute 10m long inclined at 1 in 5 measured along the slope.  Each full crate has a mass of 25kg and the velocity at the bottom of the chute is 6 m/s.  Calculate the energy absorbed in overcoming friction.		             			 [40.5J]
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      Therefore energy absorbed in overcoming friction:

      PE @ Top- KE @ Bottom=

6.  In a milling operation the tangential cutting force was 2 kN at a speed of 126rev/min.  If the diameter of the milling cutter was 120mm and the overall power transmission efficiency was 75 %, calculate the power absorbed in cutting.							    				      [396W]

     
    Taking into account in efficiencies: 1.584x0.25=396W absorbed in cutting process.

7. A flywheel of the titanic of mass 8 tonnes has a radius of gyration of 1.6m.  Determine the kinetic energy in the flywheel when it is rotating at 90 rev/min.  If the speed of the flywheel is reduced to 80 rev/min, what will be the change in kinetic energy.						                [ 904.8kJ, 182.3kJ]

	

8. The rotating parts of an engine may be considered to have a mass of 3.5kg acting at a radius of gyration of 0.1m.  If the mass of the engine itself is 80kg, determine the total kinetic energy of the engine when it is propelling the vehicle at 40km/h while rotating at 2100rev/min.		                                                      [5.78kJ] 
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