Math 1A Fall 2001; Section 2.10 Solutions

2 (a) f'(z) > 0 and f is increasing on (0, 1) and (3,5). f'(z) <Oand fis © 4 \ 4 (a ”}
decreasing on (1, 3) and (5, 6).
(b) Since f'(z) =0atz = land z = 5 and f' changes from positive to . .r/—\ o
negative at both values, f changes from increasing to decreasing and has = " A I, >
L I
local maxima at z = 1and z = 5. Since f'(z) = Oatz = 3 and f’ ¢ : v 3
changes from negative to positive there, f changes from decreasingto. = e
_ increasing and has a local minimum at z = 3. /\:., ‘ T ‘ o ,
8. (a) If the position function is increasing, then the particle is moving toward the right. This occurs on t-intervals
(0,2) and (4, 6). If the function is decreasing, then the particle is moving toward the left—that is, on (2,4).
(b) The acceleration is the second derivative and is positive where the curve is concave upward. This occurs on é
(3, 6). The acceleration is negative where the curve is concave downward——tkat is, oni(ioi’ 3)_ . x
10. At first the depth increases slowly because the base of the mﬁg Hie -7 = -
. s (¢) In part (a), the T
is wide. But as the mug narrows, the coffee rises more quickly. » (e graph of y = e s a curve
Thus, the depth d increases at an increasing rate and its graph is ~ ofr _ ° _SloP ¢ is always positive and
concave upward. The rate of increase of d has a maximum Sing. In part (b), the gr: aphofy = Ing
where the mug is narrowest; that is, when the mug is half full. It r rve whose slope is always positive
is there that the inflection point (IP) occurs. Then the rate of &irea;lfg; _ S
increase of d starts to decrease as the mug widens and the graph . j ——
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12. (a) f is increasin TR e s R — — e
g where f' is positive, on (1, 6) and
s 8 ¥ p -
and (6, 8). +6) and (8, 00), and decreasing where f' is negative, on?(ff)‘
(b) f hasa local maximum
where f’ changes from positi .
positive to n = .
changes from negative to positive, at z = 1 and at z — 8 Baiive, at = = 6, and local minima where /"
(©) fisco .. )
f o ncave upward where f' is increasing, that is, on (0,2), (3,5) © y
and (7, co), and concave downward wh ‘s »{9,9), AT
ere f'is d i ; - -
(2,3) and (5, 7). 18 decreasing, thatis, on - ]
/ R
(d) There are points of i T - s %
o p ln of ;nﬂectonn where f changes its direction of / ]'
'_ﬂ_\\ty’atz=,2‘¥‘?=3"‘zi=5and:t E A % R W 5 X
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2. () fa) = tim LEER =@ _ o [+ M =22t BT - (@0 -22T) oy =
e h "o h 16. f"(z) < Oon ( 0,2) and (2. o0). <
) ' ) n (—
- lm (z* + 42°h + 62h? + 4zh® + h* — 22% — dzh — 2%) — (z* — 22?) of £ is CD o 2) and (2, 00), so the graph
h=0 ; 7 g on these intervals. Since S isnot
- 4z3h + 6z%h2 + 4zh® + h* — 4zh — 2R? ifferentiable at 2, f could be discontinuous at 2
h=0 h or have a cusp or corner at 2.

= lim (42° +62°h + 4zh? + h® — 4z — 2h) = 42° — 4z

F(z) = lim flat+h) = (=) _ [4(z + h)® — 4(z + h)] — (42® — 42) < \/
h—0 h h—0 h
o’
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_ i (42° +120%h + 120h% + 48° — 4z — 4h) — (42° — 4a) —

h—0 h : .

2 mh2 3

— lim 1922k 1L 10mh2 1 AR _ 4R 2. ThePOSitio ST

lim - el 1 function jg ghe anti,
— lim (1222 + 12h + 4h% — 4) = 1207 — 4 hori 1ty function, g, its derivative of the

h—s0 Orizonta] wher, &raph will haye 1,

a © the velocity funcr,
n Is €qua]

’
®) f(z)>0 & 42°—42>0 & 4:1:(:1:2 - 1) >0 & 4dz(z+1)(z-1) > 0,so0 f is increasing on
(—1,0) and (1, 00) and f is decreasing on (—oo, —1) and (0, 1).
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©Ff(@)>0 & 12°-4>0 & 122°>4 & *>} @ |o|>/LsofisCUom

(«/-“I.oo\ and f is CD on (—1/;. 1/-—.1,-\




