Sample Exam                                                                                                            Name __________________________ 


Instructions:

1.  Do all of your work on this sheet.

2.  Show all of your steps in problems for full credit.

3.  Be clear and neat in your work. Any illegible work, or scribbling in the margins, will not be graded.

4.  Place your answers in a box.
5.  If you need more space, you may use the back of the page and write On back in the problem space.

6.  All answers should be exact!

	Column
	Score

	1          13 pts
	

	2          18 pts
	

	3          18 pts
	

	4          16 pts
	

	Total    65 pts
	


1. (9 pts) Answer the following for 
[image: image1.wmf](1,2,0),(1,0,5).
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a. Find 
[image: image2.wmf]uv
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b. Find 
[image: image3.wmf]u×v


c. What is the length of 
[image: image4.wmf]u

?

d. Find the vector projection of 
[image: image5.wmf]v

 along 
[image: image6.wmf].

u


2. (4 pts) Consider the integral 
[image: image7.wmf]12
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a. Sketch the domain of integration

b. Interchange the order of integration.
3. (18 pts) Consider the path: 
[image: image8.wmf]()(sin3,,cos3).
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a. Find the velocity.
b. Find the acceleration.

c. What is the length of the curve from 
[image: image9.wmf]0
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 to 
[image: image10.wmf]?
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d. Determine the tangent vector at the point 
[image: image11.wmf](0,,1).
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e. Determine the normal vector at the point 
[image: image12.wmf](0,,1).
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f. What is the curvature the point 
[image: image13.wmf](0,,1)?
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4. (5 pts) Given the form 
[image: image14.wmf],

dxydyxydz
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 find the pullback for the following:
a. The curve 
[image: image15.wmf]2

()(1,,).

rttt

=


b. For the line segment from 
[image: image16.wmf](1,0,0)

 to 
[image: image17.wmf](0,1,2)

in terms of the standard parameterization.
5. (10 pts) Consider the triangle 
[image: image18.wmf][(1,0,0),(1,2,3),(1,2,3)].
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a. Find the equation of the plane containing this triangle.

b. Determine a parameterization of this oriented triangle.

c. Evaluate 
[image: image19.wmf]23
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on this oriented triangle.

d. Determine 
[image: image20.wmf]23
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without actually doing an integral.
6. (3 pts) Prove that the principal normal vector is perpendicular to the tangent vector.

7. (9 pts) Do the following integrals:

a. 
[image: image21.wmf]2
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over the curve 
[image: image22.wmf]2
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 from 
[image: image23.wmf](0,0)

to 
[image: image24.wmf](1,1).


b. 
[image: image25.wmf]2

C

ydxxdy

+

ò

over the line segment from 
[image: image26.wmf](1,0)

 to 
[image: image27.wmf](0,2).


c. 
[image: image28.wmf]sin
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over the rectangle 
[image: image29.wmf][1,2][0,].
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8. (4 pts) Consider a mass described by the region bounded by 
[image: image30.wmf]2
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and 
[image: image31.wmf].
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If the density of this object is given as 
[image: image32.wmf](,),
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r

=

determine its mass.
10. (3 pts) Using vectors, prove that the diagonals of a parallelogram are perpendicular if and only if all of the sides are the same length.
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