Power of Your Car

Your car (represented below) has a mass of 2 Mg and an engine running efficiency of e=0.63.  As it moves forward, the wind creates a drag resistance on the car of FD=1.2v2 N, where v is the velocity in m/s.  If the car is traveling at a constant speed of 50 m/s, determine the maximum power supplied by the engine.  

In order to solve this problem we must first draw a Free-Body Diagram.\
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From the diagram you can see that the frictional force Fc and the normal force Nc represent the resultant force of all four wheel.  The frictional force drives the car forward.  This is created by the rotating rear tires on the pavement and developed by the power of the engine.

Solving:

We must sum the forces in the x-direction.  *Note:  We do not need to in the y-direction because there is no motion in that direction.
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Now since the car is traveling at a constant velocity the acceleration is 0, leaving us with v=50 m/s.

Fc = 1.2(50 m/s)2 = 3000 N

Now that we have the power we can go and use our equation for power which is, P = Fc * v:
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This is the power supplied by the engine of the car so therefore it is our power output.  In order to find our power input we must rearrange the efficiency equation and substituting the proper parts and solving for power input we get the power input to be:
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