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1. {a) Sinee () = Don (1 5}, f1sinereasing on this interval. Sinee (*{x) < Oon (0, L) and (5,6}, {15 decreasing on these

mtervals,

(b) Since ((#) = 0Oate — land /' ¢

ranges from negative to positive there, f changes from decreasing to increasing and has

L] _ reon . . '] - . . . .
a local minimum at & — L. Since ") = Oate — 5and [ changes from positive to negative there, [ changes from

mereasing to decreasing and has a local maximum at = = 5. ¥

(c) Since [{0} = 0, start at the origin. Draw a decreasing function on (00, 1} with a

loeal mimimum at & = 1. Now draw an inereasing function on {1, 5} and the

steepest slope should oceur at o — 3 since that's where the largest value of 7 1

oceurs. Lastly, draw a decreasing function on (5. 6) making sure you have a local
maximum at = = 5.
2. (a) /(=) = Dand [ 1smereasing on (0, 1) and (3, 5). /" (x) < Oand [1s (c) *4
decreasing on (1, 3} and (5, 6.
l 2 S . I it ‘I S L S 5 S f
(b} Since () = Oate = Land = = 5 and /" changes from positive to negative at
L L L I
L] T T LI
both values. [ changes from mereasing to decreasing and has local maxima at 0 1 'IE 3 }' 5 %

= land » = 5. Since (#) =0ate = 3and [ &

wanges from negative to

positive there, [ changes from decreasing to increasing and has a local

minimum at o — 3.

4. (a) 7 ih) ’

() In part (a), the graph of ¥ = €™ 13 a curve whose slope 13 always positive and mmereasing. In part (b), the graph of & = Inwr

15 a curve whose slope 1s always positive and decreasing,

5. If £3{{) is the size of the deficit as a function of time, then at the time of the speech £(¢) = 0, but £"{i) = 0 because

Iy = (7)) 18 the rate of change of 171,
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6. (a) The rate of increase of the population 1s mitially very small, then gets larger until it reaches a maximum at about

¢ = % hours, and decreases toward 0 as the population begins to level off.

(b} The rate of increase has its maximum value at ¢ — 8 hours.
{¢) The population function is concave upward on (0. #) and concave downward on (8, 18],

(d) Ati = &, the population 15 about 3500, so the mflection point 1s about (2, 350,

1. {a) The rate of increase of the population 1s mitially very small, then F 4
mereases rapidly until about 1932 when 1t starts decreasing. The 14
rate becommes negative by 1936, peaks in magnitude in 1937, and ot
approaches 0 m 1940, 3

(b) Inflection points (IP) appear to he at (1932, 2.5) and (1937, 4.3). .l
The rate of change of population density starts to decrease in 1932 4

and starts to merease in 1937, The rates of population inerease and

1927 1550 1992 1934 1986 1958 1940 1

decrease have their maxmmuwm values at those points.

8. (a) If the position function 1s increasing, then the particle 1s moving toward the right. This occurs on i-intervals (0. 2} and

eft —that1s, on (2. 4).

(4. 6). Ifthe function 1s decreasing, then the particle 15 moving toward the

(1) The acceleration 1s the second derivative and 15 positive where the curve is concave upward. This occurs on (3. 6). The

acceleration 1s negative where the curve 1s concave downward —that is, on (0. 3).

12 (a) [ is increasing where [ 1s positive, on (1. 6) and (8. 20}, and decreasing where (7 15 negative, on {0, 1) and {6, 8).

ib) f has a local maximum where [ changes from positive to negative. at r — 6. (e ¥t
and local minima where ' changes from negative to positive. at = — 1 and
at o = &,
ic) [ is concave upward where /7 is increasing, that is, on (0. 2), (3.5), and (7. ~a),
7 of /3 & ¢ =

and coneave downward where /7 1s decreasing, that 15, on (2, 3) and (5, 7).

(d) There are points of mflection where [ changes its direction of concavity, at

r=2r=3%r=58andx="T.

170 790) = /(2) = ff{4) =0 = honzontal tangents at » = 0, 2, 4. pf |
ey =0ifr <0or2 < <4 = [isincreasing on (—oc,0) and {2.4).
ey =0f0 < o< 2are >4 = [isdecreasing on (0, 2) and (4, mo).
FMay =0ifl < » <3 = [ isconcave upward on (1, 3).
ey =0ife < Lore >3 = fisconcave downward on (oo, 1)

and (3. oa). There are inflection poants when # = Land 3.
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#y . v . ¥ : . ¥y T - r -
0 ey =00 e 2 2 = Msmereasing on (2,2 Flr) < Oaf @] = 2 SO U X
* r ‘ . o ~ = .
decreasing on (—oo, —2) and (2, oc). ({2} = 0, so f has a horizontal tangent (and local L
. e : : o . 32 0
maximuim| at 20 lim fx) =1 » g = lisahonzontal asymptote. f(—x) Tl -
S ) L i d |
= s an odd function (its graph 1s symmetric about the ongin). Finally, ({2} < 01f
0<x<3and &) =0ifx =3 s0 f1sCDon (0, 3) and CU on (3, o0).
27. The graph of ¥ will have a mimimum at 0 and a maximum at 2, since /' — I goes ¥
from negative to positive at @ — {1, and from positive to negative at = — 2,
F
a 2 x
28. The position function 1s the antidenvative of the velocity fumetion, so its graph has o
to be honzontal where the veloeity function 1s equal to 0.
0 )
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