MA 123 Spring 2018 3/22/2018

Quiz

Directions: Carefully read each question below and answer to the best of your ability in the space
provided. You MUST show your work to receive full credit!

1. (5 points) Suppose f(x) = 22% — 4z — 5. Find the intervals on which f(z) is increasing and
the intervals on which f(z) is decreasing.

Solution: Remember that a function g is increasing on the interval where ¢’(x) > 0 and
is decreasing on the interval where ¢'(x) < 0. Thus, we need to take a derivative of our
function f(z) first and then find solutions(intervals) for the inequalities f/(z) > 0 and
f(x) < 0. Let us take derivative of f(z) first, that is

f/(l') =4z _47

and now look at the inequalities f'(x) > 0 and f/(z) < 0,

fl(2) >0 <= 4o0-4>0 <+ z>1,
and

f(z)<0 <= 4r-4<0 <= xz<l1.

Thus, our function f(x) is increasing on the interval (1, 4+00) and decreasing on the interval
(_007 1)

2. (5 points) Find the value of z on the interval [~1,4] at which f(z) = 22% — 42 — 5 (same as
above) attains its minimum. Be sure to justify your answer.

Solution: By the work above and the first derivative test, we see that f(z) attains its
minimum at x = 1. Alternatively, using only f’(z) from above, the only critical number of
fisland f(—1) =1, f(1) = =7, and f(4) = 11, so we again conclude that f(x) attains
its minimum at x = 1.
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