Math 155 Section 02 
Calculus II

Exam 2—Sample Only
I.
Simpson’ Rule
1.
A calculator is programmed to evaluate (or approximate) a definite integral
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 using Simpson’s rule with an error of no more than 1 millionth, with the following instructions: 
· If K, the least upper bound for |f (4)(x)| on [a, b], is 0, then the calculator will evaluate the integral using 2 sections; 
· If K can’t be found (because it’s unbounded), then the calculator will evaluate the integral using 1000 sections; and 
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If K is a real number between 0 and (, then the calculator will evaluate the integral using n 
sections, where n is the least positive even integer that satisfies the error requirement.

a)
If the calculator is going to evaluate the following three integrals, determine n, the number 
of sections needed for each integral (but do not evaluate the integrals, at least not yet).
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b)
For the integral that requires only 2 sections, show that Simpson’s rule will yield an 
answer no different than the actual evaluation of the integral, i.e., Simpson’s rule will 
yield the exact answer of the integral.
2.
a) Use the Simpson’s rule to approximate the area of the geographical region on the right. 

b) Assume K = 10, what is the maximum error made by your approximation?
II.
Improper Integrals  

1. 
Set up each of the following integrals in terms of limits but only evaluate one of them. If the integral diverges, say so.

a) 
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2.
Identify which of the following integrals are proper (indicate them with P) and which ones are improper (indicate them with I). Set up each of the improper integrals in terms of limits, but only evaluate one of them. If the integral diverges, say so.
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III. Center of Mass
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1.
Find the center of mass of one of the regions  shown on the right without using integrals. 

a)
b)
c)
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2.
Find the center of mass of one of the regions 
f(x) = (x2 + 2x
f(x) = x sin x

by using integrals for one (or both) coordinates 
of the center of mass. 
IV. Arc Length
1.
Set up the integral that can be used to find the arc length of the following curves from P1 to P2. 


a) f(x) = 2x2 + 3x + 4; P1(1, 9), P2(2, 18)
b) g(y) = 2y3/2 + 4; P1(6, 1), P2(20, 4)


c) f(x) = 2/3x3/2 ( 1/2x1/2; P1(1, 1/6), P2(4, 13/4)
d) g(y) = 1/3y3 + 1/4y(1; P1(67/24, 2), P2(109/12, 3)

2.
Evaluate one of the above integrals you have set up.

IV. Surface Area
1.
Set up the integral that can be used to find the surface area of region revolving the curve (y = f(x) or x = g(y)) from P1 to P2 around x-axis.

a) f(x) = x3 + 2; P1(1, 3), P2(2, 10)
b) g(y) = 2y3/2 + 4; P1(6, 1), P2(20, 4)



c) f(x) = 2/3x3/2 ( 1/2x1/2; P1(1, 1/6), P2(4, 13/4)
d) g(y) = 1/3y3 + 1/4y(1; P1(67/24, 2), P2(109/12, 3)
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 2.
Evaluate one of the above integrals you have set up.

V.
Area
1.
Set up the integrals in both ways (i.e., ([ ]dx and ([ ]dy) that 
can be used to find the area of the region shown on the right. 

VI.
Volume Revolving Around an Axis
1.
Set up the integrals in both ways (i.e., ([ ]dx and ([ ]dy) that can be used to 
find the volume of the region revolving around the y-axis (or the x-axis) . 

VII.
Volume Revolving Around a Vertical Line or a Horizontal Line Other Than the Axes
1.
Set up the integrals in both ways (i.e., ([ ]dx and ([ ]dy) that can be used to find the volume of the region revolving around the line x = 1 (or y = 1).
VIII.
Extra Credit

Only choose one option:

Option 1: Evaluate any two of the integrals you have set up (but haven’t evaluated) in Part IV, or

Option 2: Both integrals in part V, or

Option 3: Both integrals in Part VI, or

Option 4: Both integrals in Part VII.
Exam 2 will be on Monday, June 26 at 5:45 PM sharp. Good luck.
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