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1. (15 pts) Find ¢ so that the area between
the curves y = 2° and y = cx for 0 <z < 1is y=e
c
minimized (see the graph).
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3. (20 pts) Compute the following integrals.

V2
(a) / V4 — 2% dr  (Hint: Interpret the integral as area.)
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4. (20 pts) In the following parts, write but DO NOT
SOLVE integrals computing the volume given by rotating >Q

the region between y = 2%(2 — ) and y = 2 — z around the

following: R
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(b) the y-axis.
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(c) the line z = —1.
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(d) the line y = 3.
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5. (15 pts) This problem has two unrelated parts.

(a) F(z) = / rf(z‘) dt and f(t) = /t u® tanu du.
Find F”(:v).. : t
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(b)An object moves along a straight line with velocity given U(t>
by the graph to the right. I N A
(i) What is the change in position at time ¢ = 37 1 1 2\3/4/5
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(ii)What is the total distance traveled at time ¢ = 57  (Hint: It is not 0.)
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6. (10 pts) Let f be a nonlinear function, twice-differentiable on [0, 2] with f(0) = 0, f(1) = 2,
and f(2) = 4.

(a) Show that f’(x) = 2 for at least two different values of z between 0 and 2.
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(b) Show that f”(z) = 0 somewhere between 0 and 2.
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