Math 140, Section 5
Quiz #7

March 1, 2001

SOLUTIONS

203 + 922+ 122 forz <0
fl@)=9 .
sin x forx >0

1. Find the critical points of f(x).

For x < 0 we have f’(z) = 62 + 182 + 12 = 6(x + 1)(x + 2) so there are
critical points at x = —1, —2.

For x > 0 we have f/(x) = cosz so there are critical points at x =
w/2,31/2,.. ..

There is also a critical point at z = 0, because f’(0) is undefined. This
is because the left-hand and right-hand derivatives of f(z) at x = 0 are
unequal, namely 622 + 187 + 12|,—0 = 12 and cos z|,—¢ = 1.

2. Find the intervals on which f(z) is increasing or decreasing. Find the
local maxima and local minima of f(x).

On the interval z < =2, f/(x) > 0 so f(x) is increasing. On the interval
-2 <z < -1, f/(x) < 0so f(x) is decreasing. On the interval —1 < z < 0,
f'(z) > 0so f(x) is increasing.

For z > 0, f(x) = sinz is increasing on the intervals 0 < z < m/2,
3m/2 < x < 5m/2, etc, and decreasing on the intervals /2 < z < 37/2,
5m/2 <z < Tm/2, ete.

There are local maxima at x = —2 and at « = 7/2,57/2,.... There are
local minima at x = —1 and at © = 37/2,77/2,....

3. Find the intervals on which f(z) is concave up or concave down. Find the
inflection points of f(z).
For z > 0 we have f”(z) = —sinz. Thus f(z) is concave down in the
intervals 0 < = < m, 27w < x < 3m, etc, and concave up in the intervals
T < x < 2m 3m < x < 4m, etc. Hence there are inflection points at
T =m2m3m,. ...
For x < 0 we have f”(z) = 122 + 18 = 6(2z + 3). Thus there is an
inflection point at * = —3/2. On the interval z < —3/2, f”(x) < 0 so
f(z) is concave down. On the interval —3/2 < = < 0, f”(z) > 0 so f(x)
is concave up.

There is also an inflection point at z = 0.

4. Use the above information to sketch the graph of f(z).

We have f(0) =0, f(—-1) = —249-12= =5, f(—2) = —164+36—24 = —4.
The graph looks like this:



