1.1 Exercises for Chapter 1

1. Use the following vectors to answer the next set of questions:
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a. Draw a 2-dimensional coordinate system.  (Please label the axes.)  

b. Draw the vectors 
[image: image4.wmf], 
[image: image5.wmf], 
[image: image6.wmf] on the coordinate system.

c. Compute the value of 
[image: image7.wmf], and draw 
[image: image8.wmf] on the coordinate system.

d. Compute the value of 
[image: image9.wmf], and draw 
[image: image10.wmf] on the coordinate system.

e. Compute the value of 
[image: image11.wmf], and draw 
[image: image12.wmf] on the coordinate system.

f. Compute the value of 
[image: image13.wmf], and draw 
[image: image14.wmf] on the coordinate system.

g. Compute the value of 
[image: image15.wmf], and draw 
[image: image16.wmf] on the coordinate system.

h. Compute the value of 
[image: image17.wmf], and draw 
[image: image18.wmf] on the coordinate system.

i. Compute the value of 
[image: image19.wmf].  Do 
[image: image20.wmf] and 
[image: image21.wmf] look to be perpendicular?  Are 
[image: image22.wmf] and 
[image: image23.wmf] orthogonal?  How do you know whether 
[image: image24.wmf] and 
[image: image25.wmf] are orthogonal?

j. Compute the value of 
[image: image26.wmf]. Do 
[image: image27.wmf] and 
[image: image28.wmf] look to be perpendicular?  Are 
[image: image29.wmf] and 
[image: image30.wmf] orthogonal?  How do you know whether 
[image: image31.wmf] and 
[image: image32.wmf] are orthogonal? 

k. Compute the lengths of 
[image: image33.wmf], 
[image: image34.wmf], 
[image: image35.wmf].

l. Normalize the vectors 
[image: image36.wmf], 
[image: image37.wmf], 
[image: image38.wmf].  Confirm that the result of normalizing each of these vectors is that each of their lengths is equal to 1.

2. Use the following vectors to answer the next set of questions:




[image: image39.wmf]

[image: image40.wmf]
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a.  Draw a 3-dimensional coordinate system.  (Please label the axes.)  

b. Draw the vectors 
[image: image42.wmf], 
[image: image43.wmf], 
[image: image44.wmf] on the coordinate system.

c. Compute the value of 
[image: image45.wmf], and draw 
[image: image46.wmf] on the coordinate system.

d. Compute the value of 
[image: image47.wmf], and draw 
[image: image48.wmf] on the coordinate system.

e. Compute the value of 
[image: image49.wmf], and draw 
[image: image50.wmf] on the coordinate system.

f. Compute the value of 
[image: image51.wmf].  Do 
[image: image52.wmf] and 
[image: image53.wmf] look to be perpendicular?  Are 
[image: image54.wmf] and 
[image: image55.wmf] orthogonal?  How do you know whether 
[image: image56.wmf] and 
[image: image57.wmf] are orthogonal?

g. Compute the value of 
[image: image58.wmf]. Do 
[image: image59.wmf] and 
[image: image60.wmf] look to be perpendicular?  Are 
[image: image61.wmf] and 
[image: image62.wmf] orthogonal?  How do you know whether 
[image: image63.wmf] and 
[image: image64.wmf] are orthogonal? 

h. Compute the lengths of 
[image: image65.wmf], 
[image: image66.wmf], 
[image: image67.wmf].

i. Normalize the vectors 
[image: image68.wmf], 
[image: image69.wmf], 
[image: image70.wmf].  Confirm that the result of normalizing each of these vectors is that each of their lengths is equal to 1.

3. Use the following vectors to answer the next set of questions:
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a. Compute the value of 
[image: image73.wmf].

b. Compute the value of 
[image: image74.wmf].

c. Compute the value of 
[image: image75.wmf].

d. Compute the value of 
[image: image76.wmf]. Are 
[image: image77.wmf] and 
[image: image78.wmf] orthogonal?  How do you know whether 
[image: image79.wmf] and 
[image: image80.wmf] are orthogonal?

e. Compute the lengths of 
[image: image81.wmf], 
[image: image82.wmf].

f. Normalize the vectors 
[image: image83.wmf], 
[image: image84.wmf].  Confirm that the result of normalizing each of these vectors is that each of their lengths is equal to 1.

4. For each of the following data sets test the null hypotheses indicated below.  Calculate t and F using algebraic method, and also using the geometric method.  With your working of the problem using the geometric method, draw a graph that indicates each of the vectors: 
[image: image85.wmf], 
[image: image86.wmf], 
[image: image87.wmf] (except for problem (e)).  (Use an 
[image: image88.wmf]-level of .05 for all problems.)

a. data = 22,26;




[image: image89.wmf]
b. data = 2,12;




[image: image90.wmf]
c. data = 2,12; 




[image: image91.wmf]
d. data = 2,12, 26;



[image: image92.wmf]
e. data = 2,12, 15, 17, 20, 21, 26;

[image: image93.wmf] 

5. EXTRA CREDIT:  It may have been a surprise that 
[image: image94.wmf], 
[image: image95.wmf], and 
[image: image96.wmf] are 
[image: image97.wmf], 
[image: image98.wmf], and 
[image: image99.wmf], respectively.  Based on the material in this chapter, give a rationale for why this is the case.
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