
MATH 155A FALL 13
EXAMPLES SECTION 3.3.

Question. Find the intervals where f is concave up and down. f(x) = 2x4 + 4x3 − 72x2 +
24x+ 24.

Solution.

Compute

f ′(x) = 8x3 + 12x2 − 144x+ 24,

and

f ′′(x) = 24x2 + 24x− 144 = 24(x2 + x− 6),

or

f ′′(x) = 24(x− 2)(x+ 3).

Setting f ′′(x) > 0 we have

x− 2 > 0 and x+ 3 > 0,

or

x− 2 < 0 and x+ 3 < 0,

so that x > 2 or x < −3.
Analogously, setting f ′′(x) < 0 we have

x− 2 < 0 and x+ 3 > 0,

or

x− 2 > 0 and x+ 3 < 0,

so that −3 < x < 2. Hence f is concave up on (−∞,−3) ∪ (2,∞) and concave down on
(−3, 2).
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