Homework 7

1. y= (2 +29) = ¢ =42 +2%)%(22 +32%) = 4(2?) (1 + 2)%2(2 + 3z) = 42" (z + 1) (32 + 2)

d d . . .
8. d—(l'ﬁy:l=£{ysmm) = ze'y’' +e¥.-1=ycosx+sinz-y = xze¥y —sinz-y =ycosx—e¥ =
x

, ycosxz —e¥

] 7
(ze¥ —sinz)y =ycosz—e¥ = ¢ = -
xe¥ —sinx

d 1
1.y =31 =  —3°B7(n3) d—(:rln.r} = 37122 (1n 3) (:.c =+ Inz- 1) =3 (In3)(1 + Inz)
€T i

5. f(t) = vt +1 = f(t)= %(4t+ )72 4 =204t +1)"? =

Fl(t) =2(—3)(4t +1)7%7 4= —4/(4t +1)* 50 f"(2) = —4/9*/* = —=.

53. :rs-i—yﬁ:l = Gmﬁ-l-ﬁyay":(] = y":—mﬁfya =

0o _y5(5m4] - m5(5y4yr) _ _5-1'4.7,“4 [’y - x(_-rs,“yﬁﬂ _53’4 [{yﬁ + ﬂ’ﬁ)/yﬁ} _ _5_5.‘"4

y = =
{yE}Q ylﬂ yﬁ‘ yll

0. @) P(z) = f(z)g(z) = P'(z)=f(2)d'(z) +o(x) f'(z) =
P'(2) = f(2) @)+ £ ()= (1)($3) + @(52) =@ + @(-1) =2-4=—2

@) g @) F(0) -~ f@)d (@)
'@2) = g@)F(@)-72)d2) @WE=H-Q1)2) _ —6__3
42

lg(2)]2 T 16 8
(© C(x) = f(g(x)) = C'(z) = f(9(x))g'(z) =

C'(2) = (9(2)g'(2) = F'(9)'(2) = (£3) (@) = 3)(2) =6

89. (A y=t—12t+3 = wt)=y' =3t2—-12 = a(t)=2(t) =6t
() v(t) = 3(t* — 4) > 0 when ¢ > 2_so it moves upward when ¢ > 2 and downward when 0 < ¢ < 2.

(c) Distance upward = y(3) —y(2) = -6 — (—13) =17,
Distance downward = y(0) — y(2) = 3 — (—13) = 16. Total distance = 7+ 16 = 23

(d) (e) The particle is speeding up when v and a have the same sipn, that is,

when ¢ > 2. The particle is slowing down when v and a have opposite
signs; that is, when 0 < ¢ < 2.
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Homework 7

8. Absolute minimum at 1, absolute maximum at 5,

30.

41.

§3.

6.

local maximum at 2, local minimum at 4

—_— kW
PR

flx) =2 +62> — 15z = f'(2) =32” + 122 — 15 = 3(2® + 4z — 5) = 3(x + 5) (= — 1).
fl(x) =0 = =z = —5, 1. These are the only critical numbers.

2 2 1
g(f) =46 —tanf = g'(f) =4—sec®f g'()=0 = sec’d=4 = secl==%2 = cosf==%5 =
6 = £+ 2nm, 2 + 2nw, & 4 2nn, and 3F + 2n are critical numbers.

Note: The values of 8 that make g(6) undefined are not in the domain of g.

() = 2cosf +sin’ 6 = f'(8) = —2sin@ + 2sinf cosf. f'(8)=0 = 2sinf(cosfd—1)=0 = sinf=0
orcos =1 = @ = nm[naninteger] or § = 2nm. The solutions § = nm mnclude the solutions § = 2nm, so the critical

numbers are § = nar.
Cflx)=5+54r — 227 0.4 fllz)=54—62" =69 —2?)=6(3+2)(3—x)=0 = =z=-33 f(0)=35,
f(3) =113, and f(4) = 93. So f(3) = 113 is the absolute maximum value and f(0) = 5 is the absolute minimum value.

1 _2—1_ (e+1)(=—1)

f{x}:m—l—l,[ﬁ_léi]_ flle)=1- == =0 < =z ==+1 butz= —1isnotinthe given
x x

2 x?
interval, [0.2, 4] f'(z) does not exist when = = 0_ but 0 is not in the given interval, so 1 is the only critical nuumber.

F(0.2) =52, f(1) =2, and f(4) = 4.25. So f(0.2) = 5.2 is the absolute maximum value and f(1) = 2 is the absolute

minimum value.
(@) f'(x) > 0 and f 1s increasing on (0, 1) and (3,5). f'(x) < 0and f is decreasing on (1, 3) and (5, 6).
(b) Since f'(x) = 0atx = 1 and x = 5 and f changes from positive to negative at both values, f changes from mcreasing to

decreasing and has local maxima at = 1 and x = 5. Since f'(x) = 0 at x = 3 and f' changes from negative to positive
there, f changes from decreasing to imncreasing and has a local minimum at = = 3.
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Homework 7

10.

15.

. At first the depth increases slowly because the base of the mug is wide.

. (a) f is increasing on the intervals where () > 0, namely, (2, 4) and (6,9).
2 .

(b) f has a local maximum where it changes from increasing to decreasing, that is, where f’ changes from positive to negative
(at = = 4). Similarly, where f' changes from negative to positive, f has a local minimum (at = 2 and at x = €).

(c) When f' is increasing, its derivative "' is positive and hence_ f is concave upward. This happens on (1, 3), (5,7), and
(8,9). Similarly, f is concave downward when f* is decreasing—that is, on (0, 1), (3, 5), and (7, 8).

(d) F has inflection points at x = 1, 3, 5, 7, and 8§, since the direction of concavity changes at each of these values.
@) flz) =42 + 32> —6x+1 = f(x) =122" +6x — €6 = 6(22” + = — 1) = 6(2z — 1)(x + 1). Thus,
fllz)>0 & z<—lorz>zandf(x) <0 & —1<az< 3 So fisincreasing on (—oo,—1) and {%,oc) and
f 1s decreasing on (—1, 1).
(b) f changes from increasing to decreasing at x = —1 and from decreasing to increasing at x = % Thus, f(—1) =€1isa

local maximum value and f {%} =— i is a local minimum value.

@© f'(x) =24c+6=6(4z+1). f'(z)>0 & =z>-tandf'(z)<0 = =z < —3% Thus, fisconcaveupward

on (—1, oo) and concave downward on (—oo, —2)- There is an inflection point at (—%_, f(—l—lt]} = (—%? 2).

(@ flz) =+ = fl(z)=2e"—e* fz)>0 = 2¥>e® = 7> % = 3r > ln% =
x>3(lnl—In2) < z>-3m2 [=—-023] and f(z) <0ifx < —3In2. So f is increasing on (—3 In 2, o)
and f is decreasing on (—oo, —% In2).

(b) f changes from decreasing to increasing at x = —% In2. Thus,
f(—%an) _ f(ln m) — 2N _|_E_1n?,-‘1jz — V1A _|_e|n$’:f!' Sy 33— 923 4 9l/3 [~ 1.89]
1s a local minimum value.

(©) f(z) = 4e®® + ™™ > 0 [the sum of two positive terms]. Thus, f is concave upward on (—oc, oc) and there is no
point of inflection.

depth of coffee

But as the mug narrows, the coffee rises more quickly. Thus, the depth ,,"rﬂff,’;"

d mncreases at an increasing rate and its graph is concave upward. The
rate of increase of d has a maximum where the mug 1s narrowest; that 1s,

when the mug 1s half full. It 1s there that the inflection pont (IP) occurs.

Then the rate of increase of d starts to decrease as the mug widens and timeto |
fill mug

the graph becomes concave down.
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Homework 7

68. f(x) = axe®™ = fllz)=a [:.-:.-:Im:t Dbz + % 1} = aebmz(%acz + 1). For f(2) = 1 to be a maximum value, we

musthave f(2) =0. f(2) =1 = 1=2ae®andf(2)=0 = 0= (8b+1)ae*® So8b+1=0 [a£0] =

—1/2

b= —% and now 1 = 2ae = a= \-—""Ea'lz-
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