Bob Brown, CCBC Essex                      
Math 253 Calculus 3, Chapter 11 Section 2
1

Exercise 1:  Plot the following points on the three-dimensional graph.

	A = (2 , 1 , 3)

B = (-2 , 1 , 3)

C = (3 , -1 , -2)

D = (0 , 3 , 0)
	



Note:  We will generally use the right-hand orientation for the three-dimensional coordinate system, as shown above.  Also, the letters x, y, and z printed on the graph indicate the positive branch of each respective axis.

Exercise 2:  Shade each of the following planes.



the xy-plane


the xz-plane


the yz-plane

Comparisons of Useful Formulas
	Two Dimensions
	Three Dimensions
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	distance between P and Q

	distance between P and Q

	midpoint of the line segment connecting P and Q
	midpoint of the line segment connecting P and Q


	equation of the circle of radius r centered at P

	equation of the sphere of radius r centered at P


Exercise 3:  The endpoints of a diameter of a certain sphere are P1 = (1 , -2 , 3) and
P2 = (-4 , 6 , -7).  What is the equation of the sphere?

Center
=



=


Radius
=



=


Equation:

Vectors in Space
In three-dimensional space, vectors are denoted by ordered triples 
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Zero vector:  
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Standard unit vectors:  
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Standard unit vector notation for 
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Note:  The definitions and properties of vector addition and scalar multiplication in the plane as well as the Triangle Inequality (given on pages 3 and 4 of Handout 11.1) are analogous to and valid for vectors in three-dimensional (and higher dimensional) space.  See page 777 in the text for specifics.  We will review two definitions below.
Def.:  The norm 
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 of the vector 
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Def.:  The unit vector, 
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, in the direction of 
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Parallel Vectors
Def.:  Two nonzero vectors 
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 and 
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 are said to be parallel if there exists a

          such that

Note:  If 
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, then 
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Exercise 4:  Determine whether or not the following points are collinear.


P = (0 , -2 , -5)

Q = (3 , 4 , 4)

R = (2 , 2 , 1)


Note:  P, Q, and R are collinear if
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We see that 
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 the three points
Exercise 5 (Section 11.2 #112):  The guy wire to a 100-foot tower has a tension of 550 pounds.  Using the distances suggested in the figure below, write the component form of the vector, 
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, that represents the tension in the wire.

	Note that the tension vector, 
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, points along the wire—that is, is parallel to the wire.

The magnitude of the tension is
	






We assume that the tension points downward; thus,

So, we can write 
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