
Solutions: quiz 7, discussion section 3-4

Math 125, Spring 2018, Prof. Mazel-Gee

1. Since f ′(x) measures the rate of increase of f(x), then given the value f(2) = 2, it must be
that f(4) is smallest when f ′(x) is smallest on the interval [2, 4]. If f ′(x) = 3 for all x ∈ [2, 4],
then we have f(4) = f(2) + 3 · (4− 2) = 2 + 3 · 2 = 8.

2. We note first and foremost that the domain of f(x) is R\{0} = (−∞, 0) ∪ (0,+∞).

(a) We use the I/D test. For this, we compute that f ′(x) = 1− 1
x2 = x2−1

x2 . Being a rational
function, this is continuous on its domain, so it can only change value when it equals
zero. Setting f ′(x) = 0 we find that x = ±1. Then, we see that f ′(x) > 0 so that f(x)
is increasing on the intervals (−∞,−1) and (1,+∞), while f ′(x) < 0 so that f(x) is
decreasing on the intervals (−1, 0) and (0, 1).

(b) By Fermat’s theorem, local extrema for f(x) can only happen at critical points. We
have just computed that these occur at x = ±1, and by what we have just seen the 1st
derivative test tells us that f(x) has a local maximum at x = −1 and a local minimum
at x = 1.

(c) We compute that f ′′(x) = 2
x3 . This is negative for all x < 0 and positive for all x > 0.

So f(x) has no inflection points, as by definition these must occur at points where f(x)
is continuous (and in particular is defined). This also means that f(x) is concave down
on the interval (−∞, 0) and concave up on the interval (0,+∞).
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