The Cross Product





Name__________________

(A True Story)





Period_____Date_________

The cross product of two vectors is also called the vector product or the outer product, and is defined as follows:
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             The cross product of r and s, written r X s is the vector t so that:


A)  t ( s and t ( r given by the right hand rule,  and


B)  the magnitude of t is the area of the parallelogram formed by r and s.

The right hand rule states that: 

A) if you take your right hand and point it in the direction of the first vector, 

and then 

B) curl your fingers in the direction of the second vector, 

then your thumb will naturally point in the direction of the cross product.

For example: Consider the xyz axes as shown:



     z








i  X j = _________




      y


But j X i = _________








And j X k = __________


 x








While k X j = _________

Let’s review:  i ( k = __________, but i X k = __________, and



  k ( k = _________, but k X k = __________.  And i X ((k) = ______

Do you think finding dot products is commutative?________ …Associative?_______

Why or why not?

Do you think finding cross products is commutative?________ …Associative?_______

Why or why not?

Try finding the following cross products using the distributive property…

1.  (2i + 3j) X (i + 6k) = _____________
2. (2i ( 3j) X (i ( 6k)  = _____________

3.  (4i + 3k) X (i + 2k) = _____________
4. (6i ( 2j) X (i ( 5k)  = _____________

So try this:  <x1, y1, z1> X <x2, y2, z2> =  (show your work….)

 = ____________________________________________________

What is the component in the x direction?_________________

What is the component in the y direction?_________________

What is the component in the z direction?_________________

What does this remind you of…?

So find a quicker way to find <3, 4, 1> X <(3, 1, (2>  = (show your work again…)

= __________________

Applications:

If the cross product of two vectors is perpendicular to two vectors, ….

1.  Write a unit vector orthogonal to <2, (5, 1> and <(2, 0, 3>.

If the magnitude of the cross product is the area of the parallelogram formed…

2.  Find the area of ∆ABC if A = (3, 6, (1), B = ((2, (1, 0) and C = (0, 2, 3).

3.  Find the volume of a parallelepiped determined by <2, 4, 1>, <0, 3, 2> and <1, 1, 5>.







