Section 7.7 – Applications of the Dot Product and the Cross Product

Work is defined as the product of the distance an object has been displaced and the component of the force along the line of displacement.

In the following diagram, 
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represents a constant force, 
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, acting on an object at O so that this force moves the object from O to A.  We will call the distance that the object is displaced s, which is a scalar.  We know the following
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· Work = force 
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	Formula for the Calculation of Work
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 where 
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 is the force acting on an object, measured in newtons (N); 
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 is the displacement of the object, measured in metres (m); and W is the work done, measured in joules (J).


Geometric Application of the Cross Product

Suppose we are given the parallelogram ABCD, shown below (diagram on bottom page 410) 
We see that the height of the parallelogram can be given by
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Therefore, the area of the parallelogram

is given by the formula
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On the next page, we will prove that 
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, and therefore that 

	The area of a parallelogram defined by the vectors 
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 and 
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 is given by Area = 
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Proof that 
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:                    (proof given at top p. 411)
Physical Application of the Cross Product:

Torque is the turning effect (twisting effect) of a a force about a point.  (see diagram on page 413).
In the diagram shown, the torque of the force 
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 about the point M is defined to be the vector 
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.  The magnitude of the torque is the product of the magnitude of the force (i.e., 
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), and the distance d.

The force 
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 is measured in newtons, and the distance d is measured in metres, so the unit of magnitude for torque is Newton metres, or joules (J), which is the same unit that work is measured in.

Example 4 from page 414
A 20 N force is applied at the end of a wrench that is 40 cm in length.  The force is applied at an angle of 60º to the wrench.  Calculate the magnitude of the torque about the point of rotation M.
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