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(a) Since f'(x) > 0 on (1,5), f is increasing on this interval Since f'(z) < 0on (0, 1) and (5, €), f is decreasing on these
mntervals.

(b) Since f'(x) = 0atx = 1 and f' changes from negative to positive there,  changes from decreasing to increasing and has
a local minimum at x = 1. Since f'(x) = 0 at z = 5 and f’ changes from positive to negative there, f changes from

increasing to decreasing and has a local maximum at = = 5.

¥
(c) Since f(0) = 0, start at the origin. Draw a decreasing function on (0, 1) with a
local minimum at = = 1. Now draw an increasing function on (1, 5) and the
steepest slope should occur at « = 3 since that’s where the largest value of f’ | 1
occurs. Lastly, draw a decreasing function on (5, 6) making sure you have a local 0__ l
maximum at z = 3.

The derivative f' is increasing when the slopes of the tangent lines of f are becoming larger as x increases. This seems to be
the case on the interval (2, 5). The derivative is decreasing when the slopes of the tangent lines of f are becoming smaller as =
increases, and this seems to be the case on (—oo, 2) and (5, co). So f' is increasing on (2, 5) and decreasing on (—oo, 2)

and (5, 0o).

If D(#) is the size of the deficit as a function of time, then at the tune of the speech D'(t) > 0, but D" (¢) < 0 because
D"(t) = (D")(¢t) is the rate of change of D'(¢).

(a) f is increasing where f’ is positive, that is, on (0, 2), (4, 6), and (8, co); and decreasing where f' is negative, that is, on
(2,4) and (6, 8).

(b) f has local maxima where f' changes from positive to negative, at x = 2 and at » = €, and local minima where f’ changes
from negative to positive, at x = 4 and at z = 8.

(c) f is concave upward (CU) where f' is increasing, that is, on (3, 6) and (6, o0), (e) ¥
and concave downward (CD) where f' is decreasing, that is, on (0, 3).

(d) There 1s a point of inflection where f changes from being CD to being CU,
that is, at z = 3. + t + t

F(0)=f(4)=0 = horizontal tangents at = = 0,4

fl(z) »0ifx <0 = fisincreasing on (—oo,0).

fflz)<0if0<x<dorifx >4 = fisdecreasing on (0,4) and (4, 0co).

f(z) >0if2 <x <4 = fisconcave upwardon (2,4). / | 123 4 \I
f(z) <0ifz <20rz >4 = fisconcave downward on (—oo, 2)

and (4, co). There are inflection points when = = 2 and 4.

. b 1s the antiderivative of f. For small =, f 1s negative, so the graph of its antidervative must be decreasing. But both ¢ and ¢

are mcreasing for small x, so only b can be f’s antiderivative. Also, f 1s positive where b 15 increasing, which supports our

conclusion.
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