Math 112 — Exam 1 Name SD\MHUYLD

Spring 2009 — Marian Frazier

Directions: Please answer all of the questions contained within. Make sure your answers are
clearly identified. No books, notes, calculators, or computers are allowed on any portion of this
exam. The exam is worth 90 points; point values for each problem are indicated in parentheses.
You must show all work to receive credit. Good luck!

Error bound formulas:

2 2
’]._L”SKI(b‘a) ‘]—R"‘SEI(b—a)
2n 2n
il 3 _ 3
1-1| s 20 gy |<Falboar
12n 24n
Half-angle formulas:
sin®(x) = %(1 —cos(2x)) cos’(x) = %(1 +cos(2x))
Double-angle formulas:
sin(2x) = 2sin xcos x cos(2x) =2cos* x—1=1-2sin’ x
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1. (10 pts) Prove the reduction formula for sines: (Make sure you show all your work.)
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2. (15 pts) Evaluate the following integrals.

1
a. Iez"eexdx (Note: Simplify your answer as much as possible.)

Lk =0, dk =" dx
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. (10 pts) Find the area of the region bound by the curves y = x> —1 and y=x+1. (Note:

Once you reduce everything to numbers, you need not 51mpl1fy )
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4. (10 pts) Set up an inequality to determine a value of n such that the trapezoid rule

approximates
3

I = |cos(1+x?) dx
1
with error guaranteed to be less than 0.0001. Your final answer should be in the form
n > something , where the something contains only numbers; but you do not need to

simplify beyond that.
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5. (20 pts) Consider the curve x” +2, as seen in the graph below:
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a. (7 pts) Approximate the area under this curve between x = -3 and x = 3 using a
left sum approximation with 6 subintervals.
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b. (5 pts) Find the exact area under the curve between x =-3 and x = 3.
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¢. (3 pts) What was the error committed by the approximation in part (a)?
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d. (5 pts) For any n, will the midpoint sum approximation A, underestimate or
overestimate the area found in part (b)? You do not need to calculate M, but
give a specific reason for your answer.
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6. (10 pts) Evaluate each of the following limits.
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7. (8 pts) Consider the integral
I= [Vax'+4 dx

Interpret / as the length of an appropriate curve.
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8. (10 pts) Find the area of the region bound by the curves x = y*—4 and y=2—x. The

graph below may assist you. (Note: Once you reduce everything to numbers, you need
not simplify.)
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