MA216 Name: .o ID.ii

Solution: Quiz 3

1. Consider a function
f(z) = 2% — 322

a) Find the increasing and decreasing intervals.

(a)
(b) Find the relative maximum and minimum.
()
(d) Sketch the graph of f(x)

Find the concavity and inflection point.

Note: f(x) =z — 32?%, f'(z) = 32 — 6z, f"'(z) = 62 — 6,
Solution:

(a) and (b)
fl(z) =32 -6z =3z(z—2)=0 =

x = 0,2 are the only critical numbers.

x € (—00,0) | z€(0,2) | € (2,00)
Sign of f/(z) = 3z(x — 2) + - +
3z(z — 2) (=)(=) () (=) (+H)(+)

- From the table in (iii), we see that
f(z) is increasing (f'(z) > 0) on (—o0,0) U (2,00) and
f(z) is decreasing (f'(z) < 0) on (0, 2).

- The First Derivative Test (from the table above):

f(0) = 0% — 302 = 0 is a relative maximum

f(2) =23 —3(22) = 22(2 — 3) = —4 is a relative minimum.

(c) To find the inflection points, we first solve f”(z) = 0 and see the sign change of f”(z):

f"(z) =6z —6=6(x—1)=0 = z=1.

z € (—o0,1) | x € (1,00)
Sign of f"(z) =6(x — 1) -

Since the sign of f”(z) changes at = = 1, it gives inflection points. Since f(1) = 13 —3(12) = —2
the inflection points is (1, —2).

From the table above, we see that
f(x) is concave up (f”(z) > 0) on (1, 00) and
f(z) is concave down (f”(z) < 0) on (—o0,1).
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