Math 22
Test 1
Sections 12.1-13.3
Name ______________________________

Always show enough work to show how you arrived at your answer.  If work is not shown, you may not earn full credit for the problem.  The point value of each problem is given on the right.

1.
Consider the points 
[image: image1.wmf](1,1,2)

P

=-

 and 
[image: image2.wmf](2,1,0)

Q

=-

.  Find the equation of the sphere if 


one of the diameters has endpoints P and Q.
(8 points)

2.  
Let v = 
[image: image3.wmf]1, 3, 2

, and let w = 
[image: image4.wmf]1,0,1

.  Find each of the following quantities:
(4 pts.each)


a.
2v + 3w

b.
a vector in the opposite direction of v, with length 3.


c.
the cosine of the angle between v and w.


d.
the vector projection of v onto w (
[image: image5.wmf]proj

w

v

).


e.
a vector that is orthogonal to both v and w.

3.
Suppose that 
[image: image6.wmf]u

 and 
[image: image7.wmf]v

 are non-zero vectors such that 
[image: image8.wmf]proj23
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v

uij

. Find the following. Clearly justify your answers either graphically or symbolically.
(3 points each)


a.

[image: image9.wmf]proj2
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b.

[image: image10.wmf]2
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4.
Sketch the cylinder 
[image: image11.wmf]2
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.
(6 points)

5.
 Let 
[image: image12.wmf]22
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. 


a.
Sketch the traces (if they exist) on the planes 
[image: image13.wmf]0,0,2
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.
(8 points)
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b.
Describe the surface.
(4 points)

6.
Let 
[image: image14.wmf](1,2,1)

A
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, and let 
[image: image15.wmf]l

 the graph of 
[image: image16.wmf]()(2)(12)2
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. Find:


a.
the distance from 
[image: image17.wmf]A

 to l.
(10 points)


b.
an equation of the plane that contains both 
[image: image18.wmf]A

 and l.
(8 points)

7.
Sketch the curve with the vector equation 
[image: image19.wmf]()cos,cos(2)
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 for 
[image: image20.wmf]0
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.  Draw the position vectors for 
[image: image21.wmf](0)
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, 
[image: image22.wmf]3
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, and 
[image: image23.wmf]3
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.  Include units on the axes.
(8 points)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


8.
Let 
[image: image24.wmf]C

 be the graph of 
[image: image25.wmf]()3sin(2)5cos(2)4sin(2)
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.


a.
Find parametric equations for the line tangent to 
[image: image26.wmf]C

 at the point where 
[image: image27.wmf]0
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.
(8 pts.)


b.
SET UP the integral that gives the arc length of the portion of 
[image: image28.wmf]C

 from 
[image: image29.wmf]0

t
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 to 
[image: image30.wmf]/4
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.
(8 points)

9.
Find the curvature of the graph of 
[image: image31.wmf]2
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 at the point where 
[image: image32.wmf]1
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(10 pts.)
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