1. Find the critical numbers and the intervals of increase and de-

crease of the function )
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2. Let A be the region of the first quadrant bounded by the curves
y = cosz and T = m/4. Write the volumes of the following solids as
definite integrals but do not evaluate the integrals.

{1 /J C “’UJT ) (a) The solid formed by rotating A about the line z = 0.
( [ /bc_, i l{QLU‘ (b) The solid formed by rotating A about the line y = —1/2.
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3. Differentiate

( [ & /J o7 ‘? \;() {a) f(z) = tan(} sin(z® + 2z))
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4. (a) In the space just below, write in mathematical symbols the
meaning of “f(z) is continuous at z = @’

X L 7{ x) = T(ff )
A~ &
(b) The meaning of “f{z) is differentiabie at x = a” is that the

limit
1o £2) = 1(@)
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exists. Since the limit of the denominator is zero and the limit of
the quotient exists, the limit of the numerator must also be zero.

Complete the proof that differentiability implies continuity by using
properties of limits to prove that if

lim(f(z) — f(a)) =0

then f(r) is continuous at z = a.
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5. Find the average value of the function

flz) =2zv2x -3
on the interval {2, 6].
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6. Find the radius and height of the right circular cylinder of largest
volume that can be inscribed in a cone whose height is 5 m and base
radius is 2 m.
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7. Show that the following inequaliti% are true.

(iS}achT) | (a) VT — z2<§3§

(Hint: What is the maximum of that function?)
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8. There is a pumber ¢ > 0 such that the area between the curve
y = z* and the line y = cx is 96/10. Find the value of c.
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" 9. The equations below define curves y. For each equation, calculate
the value of the second denvatwe y" when z = 0. -

[f;_/gurvﬂ(}) | (a) | Y= f1t3+1.
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(b) siny = x°
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10. Suppose f(z) is continuous on {1,4] with f(1) = —~5 and also
f(x) > 2 for all z in (1,4).

( ? }}b o "1;1{? ) {a) Prove that there is at most one z in [1,4] such that f(z) =0.

g . : {b) Prove that there does exist z in [1,4] such that f(z) = 0.
(-) g }"? ¢! hdl) (Hint: What can you conclude about f(4) — f(1)?)
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