
Solutions and commentary to problems #11, 19, 23 from Section 4.6

Solution to problem 11:

Notes on justifying the maximum: Although the above solution applies
the First Derivative Test for Absolute Extrema, there are other approaches.

For instance, we could use the fact that on the “real-world” domain for V (b),
where 0 < b ≤

√
1200, the value of V ′′(b) is always negative (check this). Thus,

the Second Derivative Test for Absolute Extrema can be applied, and
the critical number b = 20 is a point of absolute maximum for V (b).

Another acceptable approach applies the thinking of the Closed Interval Method, even
though the domain 0 < b ≤

√
1200 is not closed: the key is that V (b) is still continuous on

its domain, and its value approaches 0 as b approaches 0. So, you’d find the critical number
b = 20 as above, and then simply compare V (b) at b =

√
1200, b = 20, and b → 0. Notice

that the first and third values are 0, so the absolute maximum on this domain is at b = 20.



Solution to problem 19:

Solution tip: The key picture to draw is the one with
the cylinder’s top and bottom hidden from view:

Solution to problem 23:

Notes on justifying the maximum: The argument used above is that since since A′′(x) < 0
for all x, the function A(x) is concave down for all x; and this means that its single critical
point is automatically a maximum — both local and absolute. This is the Second Derivative
Test for Absolute Extrema. (See also Example 1 on pages 300-01, next-to-last paragraph,
for another instance of this justification technique.)

Alternate justification approach: You could instead determine the domain of A(x), which
will be some closed interval. (For example, x ≥ 0; also, the requirement that y ≥ 0 will lead
to an upper bound for x.) Then you could use the Closed Interval Method. However, this
approach turns out to be somewhat messier in this case.


