Math 150 Section 52 
Calculus I Spring 2006 
Exam 4 Review—Sample Problems
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1.
The graph of y = f(x) is shown on the right, tell whether of the following definite integrals are positive (+), negative (–), or zero (0):

a) 
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2.
Express the area, A, bounded by y = f(x) and the x-axis from x = 0 to x = 7 using definite integral(s). Do not evaluate it.


A = 

3. 
Evaluate the following indefinite integrals:

a) 
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b) 
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c)
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( 4. a) Verify 
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b) Evaluate 
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( 5. Evaluate 
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using u-substitution in the following two ways: 


a) Without changing the limits
b) By changing the limits 
6.
Application of definite integrals.
a)
Find the area of the region bounded between the function f(x) = x2 – 4x + 3 and the x-axis from x = 0 to x = 2.

b)
Find the area of the region bounded between the function f(x) = 2x and g(x) = x2 + 2 from x = 1 to x = 3
( c) Find the area of the region bounded between the function f(x) = 2x and g(x) = x2 – 3.
d)  
Consider the region bounded by f(x) = 
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and the x-axis from x = 0 to 8. If this region is revolving around the x-axis, what is the volume of the solid generated by this revolution?
( e) Consider the region bounded by f(x) = x2 + 4 and g(x) = x3 from x = 0 to x = 2. If this region is revolving around the x-axis, what is the volume of the solid generated by this revolution?

7.
Optimization problems.
a)
A rectangle has its four vertices each at (or on) the origin, the positive x-axis, the positive y-axis, and the parabola y = –x2 + 2x + 7. What is the maximum area of this rectangle? What is the maximum perimeter?
( b) Find the point on the line 3x + 4y = 12 that is closest to (4, 3). What is this distance? Must use calculus concepts! 

If the (shortest) distance from a point (x0, y0) to the line Ax + By = C can be given by 
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, verify your answer obtained from calculus method is the same as using this formula.

8. 
Approximation methods.


Consider the region bounded by ex(sin x and the x-axis between x = 0 and x = 3 (the graph is shown in 3 of the 4 methods mentioned below)

a) 
Approximate the area of the region using the left-endpoint method with n = 3. Draw the rectangles accordingly and find the area of each rectangle as well as the total area of the rectangles (rounded to 4 decimal places).
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b) 
Approximate the area of the region using the right-endpoint method with n = 3. Draw the rectangles accordingly and find the area of each rectangle as well as the total area of the rectangles (rounded to 4 decimal places).

c) 
Approximate the area of the region using the midpoint rule with n = 3. Draw the rectangles accordingly and find the area of each rectangle as well as the total area of the rectangles (rounded to 4 decimal places).

d) 
Base on the answer obtained in parts (a) and (b), approximate the area of the region using the average method. 
e) 
If the exact area of the region is 11.8595, which of the above 4 methods is the most accurate and which is the least accurate?


The most accurate is _________________ method/rule, the least accurate is _______________ method/rule.
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