Problem 1 .
(a) (4 points) State Pappus’s Theorem.

(b) (6 points) Use the Fundamental Theorem of Integral Calculus to show
that

/ sin z sin 2zdzx = 0.
0

(Hint: Recall thatsin 2z = 2sinz cosx. Whose derivative is then sin z sin 2z %)
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(b) We have
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Problem 2 .

(a) (5 points) Use substitution to calculate

/m(:c2 + 1)%0% g,

(b) (5. points) Use substitution to compute

1/3

/ 2 sin(z?)dz.
0
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: Problem 3 .

(a) (5 points) Suppose that f is continuous on [0, 1] and fol flz)dx ="1/2.
Prove that there is at least one number ¢ € (0, 1) such that f(c) = c.
Hint: Apply the Mean Value Theorem for Integrals to the function

g(z) = f(z) — =

(b) (5 points) Compute the area of the region enclosed by the parabolae
z+y?=1land y>2—z=0.
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