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Math 604:  Chapter 7 – Practice Exam

1. Use the region S bounded by the positive x-axis, the positive y-axis and the curve 
[image: image1.wmf] to answer each of the following questions.

[image: image2.wmf]
a) Compute the area of region S.

b) Compute the volume of rotation when the region S is revolved about the x-axis.

c) Compute the volume of rotation when the region S is revolved about the y-axis.

d) Compute the volume of rotation when the region S is revolved about the line y= 1. (Washer Method or Shell Method)

e) Show the equation you would use to determine the line y= k so that the volume generated by revolving S about y = k is twice the volume generated when revolving S about the x-axis (part a).

f) Compute the perimeter of region S

g) Compute the volume of the solid whose base is S and whose cross-sections perpendicular to the x-axis are rectangles with height 5 times their base.

2. Use the region R bounded by y=1, y = x,  and 
[image: image3.wmf] (in the first quadrant) to answer the following questions.   For each question write the integral that describes the required area or volume.

[image: image4.wmf]
a) Compute the area of R

b) Compute the volume of rotation of the region R about the y-axis (Washer Method)

c) Compute the volume of rotation of the region R about the x-axis (Shell Method)

d) Compute the volume of rotation of the region R about the line x = 2.

e) Compute the volume of rotation of the region R about the line 
[image: image5.wmf].

f) Compute the volume of the region whose base is R and whose cross sections perpendicular to the y-axis form equilateral triangles.

g) Compute the perimeter of the region.

3. The temperature outside of a house during a 24-hour period is given by  
[image: image6.wmf] ,  
[image: image7.wmf] ,  where 
[image: image8.wmf] is measured in degrees Fahrenheit and t is measured in hours.

a) Draw a sketch of F(t) for 
[image: image9.wmf].

b) Find the average temperature to the nearest degree Fahrenheit, between t=6 and t=14.

c) An air conditioner cooled the house whenever the outside temperature was at or above 78 degrees Fahrenheit.  For what values of t was the air conditioner cooling the house.

d) The cost of cooling the house accumulates at a rate of $0.05 per hour for each degree the outside temperature exceeds 78 degrees Fahrenheit.  What was the total cost, to the nearest cent,  to cool the house for this 24-hour period?

4. A particle moves along the y-axis with velocity given by 
[image: image10.wmf] for 
[image: image11.wmf]
a) In which direction (left or right) is the particle moving at time t = 5?  Why?

b) Find the acceleration of the particle at t = 3.  Is the velocity of the particle increasing at t = 3?  Why or why not?

c) Given that y(t) is the position of the particle at time t and that y(0) = 3, find y(5).

d) Find the total distance traveled by the particle from t = 0 to t = 5.
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