Math 125 

Name:


Final Exam Chapter 5-7
Show all relevant work on this test to receive partial credit.  No work, no credit.  Make sure that you write out all your steps so I can see what you are doing.  If I am confused by what you are doing, then I will not give full credit.  If no answer line is given, make sure to box or circle your answer.  Good Luck.  

1.  [6 pts]   If a particle has velocity given by 
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a)  Determine the total distance traveled between 
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b)  Determine the total displacement between 
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2.  [8 pts]  Use Riemann sums to evaluate the following integral:  
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3. [6 pts]  Let 
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a. 
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b. 
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c. Is 
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 increasing or decreasing?  Explain.
4.  [10 pts]   A tank containing 1000 L of pure water.  At the top of the tank are two faucets:  one of them pours a brine which contains 0.05 kg of salt per liter of water into the tank at a rate of 8 liters per minute;  the other pours a brine which contains 0.04 kg of salt per liter of water into the tank at a rate of 5 liters per minute.  The fluid is well mixed and exits the tank at a rate of 13 liters per minute.  
a) Find an equation which represents the amount of salt in the tank at time t, with t measured in minutes.  
b) Determine exactly how much salt is in the tank after 10 minutes. 
c) How much water is left in the tank as 
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5.  [12 pts]  Write the following answers in complete sentences.

a)  When do we use integration with shells?

b) When do we use integration with discs?

c) What is a first-order differential equation, and what will the solution be?

d) What is an orthogonal trajectory?

e) What does 
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f) In the Fundamental Theorem of Calculus, 
[image: image13.wmf](

)

(

)

ò

=

x

z

dt

t

f

x

g

.  Why does 
[image: image14.wmf](

)

(

)

x

f

x

g

=

¢

?
6.  [8 pts]  Consider the following 3 dimensional shape:  the base is the region bounded by 
[image: image15.wmf]3

x

y

=

, 
[image: image16.wmf]0

=

y

, and 
[image: image17.wmf]2

=

x

.  Cross sections, when sliced parallel to the y-axis form semi-circles.  What is the volume of this shape? 
7.  [5 pts]  The widths (in meters) of a kidney shaped swimming pool were measured at 3 meter intervals as indicated in the figure.  Use Simpson’s rule to estimate the area of the pool.
8. [7 pts] Find the center of mass of the region bounded by the x-axis and the curve 
[image: image18.wmf](

)

1

3

2

+

-

-

=

x

y

.
9. [16 pts] Find the following integrals:
a)  
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b)  
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c)  
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d)  
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10. [15 pts]  Answer the questions for the region bounded by 
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a) Find the volume when the region is rotated around the x-axis.

b) Find the volume when the region is rotated about the line 
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c) Find the volume when the region is rotated about the line 
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Extra Credit [2 pts]  What will you remember from this class, honestly?

Extra Credit [2 pts]  Evaluate:  
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