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54. (a) For f(z) =In(2 +Inz), wemusthave 2 +Inz >0 = Inz > -2 = 2 > e °. Thus, the domam of f
is (72, o0).
M y=f(r)=In(2+Inzx) = e =24+Inr = hx=e'-2 = x=esg_2_[nterchangexandy:y=eer_2_

So f~(z) = e 2. The domain of ", as well as the range of f_is R

B2’ +ay+1y’ =3 = 2rx+zy+y- 142 =0 = zy+2yy=-22—-y = Y+ =-"20—y =

—Fp — —2-1 —3
y’=ﬁ Whenz = 1and y = 1, we have ' = =

. —=—=-1 tion of the tangent line 1
P 31 3 , 5o an equation of the tangent line is

y—l=—1l(z—1) or y=—x+2.

& izi: = k(T —20). Lety = T — 20. Thend— = ky, soy(t) = y(0)e*".  y(0) =T(0) —20 =95 —20 =75,

so y(t) = 75e**. When T'(t) = 70, ar _ —1°C/min. Equivalently, % — —1 when y(t) = 50. Thus,

dt

—-1= % ky(t) = 50k and 50 = y(t) = 75e**. The first relation implies k = —1/50, so the second relation says

50 = 75e~*/%% Thus,e™*/** =2 = —¢/50=1In(2) = ¢=—50In(2) ~ 20.27 min.

aVv dh dh dh 3 :
at = 26m E = 3= 25‘}TE = E = —25?1_ m/mm

5. V=mr’h=n(5)h=26nh =

30.y=f(z)=V23+1 A. D=R B. y-intercept: f/(0) = 1; z-intercept: f(z) =0 & 2°+1=0 = z=-1

zZ

C. No symmetry D. Noasympiote E. f'(zx) = 1(z°+1)7>/%(32%) = \/= fllz) = 0ifx < —1,
Y(x® +1)2

—1<x<0,andz > 0,s0 f isincreasingon B F. No local extrema H. ¥
6. f'(z)= (2 +1)*/3(2x) — 2® - (=% +1)7'/%(327)
3 [(Ig + 1)2;3]2 ) {_‘ o
i=1,0) .
oz + 1)V 1) — 227 2z 0 x
- (3 + 1)2/3 - (x3 + 1)5/3

fflz) >0 & z< —lorx>0and f'(z) <0 < —1<z<0s0fis

CU on (—oo, —1) and (0, o0) and CD on (—1.0). TP at (—1,0) and (0, 1)

“-n”i‘:o%(\/g+\/g+“-+\/§)—n;m ‘_1\/_ /\/'_d:c [2I3!2]

25. Let u = x” + 4z. Then du = (2 + 4) dx = 2(z + 2) dx, so

wlm
D

Il
Lol ba

:L'z—l—-l_2 d — f —1f2 __ 1/3+c \/_.|_C Vel +dx+C.
vV
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35. Letw = 1 + secd. Then du = sec# tan # df, so

%cﬁ?:]‘ﬁ{secﬁtanﬂd&]=f%du=ln|u|—|—C’=ln|1+sec5‘|+C.

38. smﬁ—l<ofmugz<1andx/5—1>0fm1<x54,wehave‘ﬁ—1|=—(v’$—1)=1—\/E
forogz<1and|\/5—1|=x/s.7—1fur1<x54_'[hus,

f‘v@—qu:[ (1—ﬁ)dx+[(v’$—1)dx

—(1-3) -0+ (-9 - (G- =}+¥-a+}=c-a=2

|
—
L]
|
wla
]
X
-
b3
[E—

In Exercises 39 and 40, let f(x) denote the integrand and F'() its antiderivative (with C' = 0).

50. (a) We want to choose a so that
@ 41 -11* [-17* 1 11 5 2 8
—dz=| —dz = |—| =|=| = ——+1=—Z4=- = 2= o a=2.
[Iz /.ﬂ:,r:2 |:x]1 |:I:|u -:1+ 4+a 4 a “=5

(b) The area under the curve y = 1/2* from z = ltox =41is 2 [take a = 4 in the first integral in part (a)]. Now the line
y = b must infersect the curve = = 1/, /7 and not the line = = 4, since the area under the line y = 1/4* fromz = 1to
@ = 41is only £ which is less than half of 2. We want to choose b so that the upper area in the diagram is half of the total
area under the curve y = 1/2” from =z = 1 to « = 4. This implies that

LOAG-Da=3-3 = [va-dl=t = 1-2vb+e=1 = i}
b—2vb+ 2 =0 Lettinge = vb, wegetc® —2c+ 2 =0 =
8c* —16c+5 = 0. Thus,c = 105/T0_T00 _ 1 + ¥% Bute=vb<1 = b1
e=1-% = b=c=1+3-2=1(11-4/6) ~01503. '
15. The shell has radius 2 — z, circumference 27(2 — z), and height =*.
V:fJ 27(2 — z)a* dx y ¥ x=2

1+
=2m fu] (22* — 2°) dx

=27 [%xs — l:.rﬁ] 0

[

= 2n[(2 — ) 0] =2n(%) = &n
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43. Use shells:
V=2 fur 2rzvr: —xldx

—27 [/ (r® — )2 (—22) dx

r
— [—271_ . %(T‘g - .’I,‘z)sf'fzjlu

—%?r[(}—'r‘?} = %71‘1’3

e
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