[26) G(1) = 1.1e73-2¢""*!*, The yintercept is G(0) = 1.1e732 ~ 0.045.

The endpoint value is G(5) ~ 1.09. The horizontal asymptote is lim G(1) = 1.1.

The Pl occurs at z = Lnlilz ~ 1.057. G'> 0 = Gis 1. See Figure 26.

(7.7 Review Exercises |
y:10—15:r:=>151:=10—y=>z=£1-g—y=>f—1(3)
2 y=9—2r2,350=>2z2=9-—y=>32=¥=>z=15418—23!

{ Choose the “—” since z < 0} = f~'(z) = —3{18 — 2z
Bl f(z) =62 —8<0for —1<z<1=fis| = f! exists.

10 — z
St

ince — -1 = -1 = 1 — 1 = 1 = _1'
Since f(0) = 5, f~'(5) = 0. D f~'(5) F0B) - F0) —8 8
4 f'(z) = 3¢ + 2¢* > 0 for z >0 = fist = f! exists.
in = — (=2) = 0. D fY(=2) = 1 e o ds wad
Since £(0) 2, f7(=2) =0. D:f(-2) f’(f“(-—2)) 7(0) 5
f2) = lal4 - 527 = 5hnld — 5% = (@) = 5. L. (~152%) = 75”_ -
[6) f(::)=ln|1:2—7|3=3ln|zz—7|=>f’(z)=3-?%7-2z= 6z

2 — 1T

=

f(z) = (1 —=2z)Inl1 —2z| =
2z)(

f(z) = (—1-1—2—) + (=2)Infl — 22| = —-2(1 + Inl1 — 2z|)

f(z) = log[2=32 e = 9= = logl2 — 92| — logl — #7| =
o In|2 — 9z] Inl1 — 22 9 1
) = D’( In10 ~ ~ Ini0 ) (9_—2: =3 T _z_i)l—m

@ f(z) =In (3z+2) alﬁz

=4In(3z + 2) + 3In(6z — 5) — In(8z — 7) =
ey = 12 3 8
f'(z) 3::+§+6x—5_8:c—7

[10] f(2) = ln“lﬁzzﬁ-{-o = %[lnz —In(3z + 5):| =

(z) = 1(1 3
1o = - 5% 5)=4r(3z5+ 5)

1/(22° + 3)|-4z
Mf@) = 34— = ’=="[T*" T n
(2) In(22 + 3) f(2) i (232 + 3) (2:;,-2 + 3)[ln (2:!:2 g o 3):F

@2 /() = A2~ = fi(2) = (€ + 1)(1/2) — (Inz)(2¢*%)

e’ +1 (e +1)?
==~ Bt

sz = 1%_‘-'; = fi(z) = z'(”‘-‘-’)_:f(lnz)-l —

—

all
=)
L]

DEI(:) = cll’l (324-1) = I:2 +1= f'(:r:) = 92
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@ /() = e’ = @ = [(2) = 53

T 2 CF
M0 (2) = In(e** +8) = fi(s) = b4t = AL

\2z+3
@f(:) — 4‘]2:+3 — f’(:c) — (4‘12”_"‘3'“4).5(22 + 3)-1/2(2) - 4 2 +Sln4

2z + 3
M@ f(s) = 10"logz = f(z) = &5 + 10 (In 10)log 2
20 f(z) = 5% + (32)® = f'(z) = 53*(In5)(3) + 5(32)*(3) = (3In5)5°% + 15(32)"

2D f(z) = {nz = (n\®)""" = f(2) = D)™ (& 5k) = 4z llnﬁ

e-1
BB S = (1 + 3)° = () = el + ¥3)~ - pho = LEND)

24z 24z
2B f(2) = 22e7* = fi(2) = PPe " (—22) + ¢ *7(22) = 2z¢7*(1 — 77)
24) f(z) = e o
iz) = (=* + 4)(2'3’)(1n2)( —3) — %% sty (—3)2-“[(;3 + 4)n2 + 7]
(=5 + 4)’ - (2% + 4)?

28] f(z) = {7 4 3 o

f(2) = Y5 + 3572363 — 3737 =
BB f(2) = (2 + 1) = " o i) =

T T :
g ’“’I:z,.-. 22+ 2In(s* + 1)] = (" + 1)’”[‘2%‘1 A o 1)]
T I

3(63:’ _ e--3z')

2'183‘ o 8—32

2+ 1
270 f(z) = 10"* = f(z) = (10"*In10)- L = 10'“21:1 10
@8 f(z) = "' = fi(z) = (""*'7). L = Z'_"_'_z.'_ln_?'
29y = " = Iny=Inz(Inz) = (Inz)? = %' - 2(111::)1--%- s off s
Blly = (ln2)"* = lny = (Inz) In(lnz) =
L+ 4 In(ng) = LIGE B (lnx]lns[!_n(i;_)Ll]

31l f(z) = In|tanz — secz| =

fi(z) = %& 2z — secztanz _ S€C z(secz — tan z) _
tanz — secz tanz — secz  _  °°¢%

2In z (" %)
gl )

')
%:lnz

B2] f(z) = IncscNz = f'(z) = cscl = (—csc\z °°t‘ﬁ)'ﬂl'; - _Cgt‘i_r
[33] f(z) = csce*"cot e™2* =
f1(@) = esce™* [ (—cac? e7)(=2¢7%) ] + cot €77 [ (—esc e cot e™%)(—2¢72) ]

= 2¢72% csc 672" (csc? €72 4 cot? ¢~27)
@f(z) o 32 e1:i>ln 2z =

fi(z) = e *7(sec? 22)(2) + 224" 2% = 228N 2% gec? 97 4+ 1)
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[35) f(z) = Incos*4z = 4Incosdz = f'(z) = 4- -(—4sin4z) = —16tan4z

cos 41:

[36] f(z) = gHnae Plz) = (35i" 3%1n3)(3cos3z) = (3In3 cos 37) 351N 37
f(::) e (sin:r)cosz = ecos::lnsinz sk, f’(:r:) -

gasxin Si"”[cosr :?;‘; + (—sin :f:)lnsina::l = (sin 2)°°** (cos z cot z — sin z Insin z)
2sin e=3% cose™3% (—3e73%) 37 cos e 3*F
T = ] e —_—
-f( ) = _"2' _-3: f'l(z) = (sin2 e-az)z sin® e~ -3z

Bl +zy=e?' =22y +y=¢"(2v + y) =

Ty
-1
fome) =g — gy =R )= L

(1l —¢")
@h+y)+7 -2 =12 7451 +¢) +2 -6y =0=

1+y +2c+9) —6'y(z+9) =0=
y[1 -6z +9)]=~-1-2sz+9) =y =
Ey=(z+2)"°z-3)*""=>mhy=24n(z+2) + 2n(z—3) =
vy _ 4 3 5 s 4 4/3,  _ a\3/2
?"3(z+2)+2(z-3)="3’-[3(x+2)+( )](=’+2) (z —3)

[42] y = 3J(3z— 1)y2z + 5 = Iny = iln(3z — 1) + {In(2z + 5) =

22(z + y) + 1
6y°(z + y) — 1

y’_ 3 2 i 1 1
VT3@-1) "6@avo) ! '[3$—1+3(2z+5)]3‘l(sz_1) e+

_ _ I e il iy = i
(a)u—ﬁ,2du_ﬁdz=>J-req_dx 2[ du = —2¢7% + C

4
b I dr = —2[e"[" = —2(e7 - &) w 0.465
o [ —e ! = aet - e
[44)(a) u = —3z+ 2, —3du = dz = Je_aﬂzd:c_ ——Ie du = —1e* + C

1
(b) Jo e 3V gy = —:-li[e_“”]; = —3(e7! — %) ~ 2.340

(a.) u = "321 —%du = zdz = 114"2dz = —%Jf‘du W il E )

2In4
e 1 [4-=2|" _ _
(b) I r4 " dr = —5 b 4[4 ]0 = —5 4(

2
[46] (a) u=33+3z,%du=(z2+1)dx=>J-";+31xd =

_ A
1) gy ~ 0.271

n

+ NN

J% du = 3lnju| + C

ol

z +1
(b) Lz‘ n Sxdz = [lnlx + 3::|:| = 1(In14 — In4) = iIn] ~ 0.418

= a: du = zrdz = _[a:t.an:r dr = 3 Itanudu = §ln|cosu| + C
[M8lu=z+ %, du=ds = [cot(z + E)dz = [cotudu = Inlsinu| + C

e+l
e T
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(50 =7 — 5z, —}du = dz = J7 j{)rd:: —%J%dﬂ = —ilnju + C

u:l—lnz,—du:‘i—z:-

1 _ T gy
,[a:— :clnzdz Jz{l o 1,1,,.) ,[" du Injul + C
(52 = Inz, du = % = J'TLIJJ:—J‘I du =Injul + C

1 z 2z
B AL, _.IH"“ =L dz:I(e'2’+2e"+l)da:=

e e23';

—1e?* -2 +2+ C

(2% + e37)2 eie 5z 6z
.(—-—es-x——)d:czj +285£+c d:t:—[(e-"'+2+e’)dz=

T4+ 224+ +C
Using long division,

[ 2
dx—‘f-l_—zdzzJ(z—2+x12)dz=%22—2:;+41n|z+2|+C

Using long division,

[ 22 +1dz—J(z 1+—)dz—-2.1: —z+42lnjz+ 1]+ C

4/52
u=4/2", —Ldu = (1/2%) dz = Jeza = —%Je“du =—ie*+C

1/z
(B8l u = 1/z, —du = (1/2%) dz = Ie:Tdr = —[e'du= —¢e* + C
BYu=2*+1,1du = zdz =

I d':Jl T -_—lj_l. =—-.]'_
.L:“+2z‘*+1x (z5+1)'*’dz 2 2 ' O

[60) u = z* + 1,2 du—zdz=>J 51 d:c:5-;§-[%du=§lnu+()

z

u:l+e”,du=e”dz=>[1+ ,d::-I%du:Inu+C

I(l + 3-33)2 dz = I(l =+ 26-3"' _6’:) dr = 7 — g -3z ée_sz +C

‘[5” e dr = I(5e)’ dz {treat 5e as a constant } = 1(5(85)3) + C
64 v = 2%, }du = zdz = leo(‘"’z’dz = %Im“du = 2}010 10

[68) u = log, du = b ds = Jﬁa; lnIOJ.u_l/zdu= 21047 + C

— T T 3/2
u_1+7,du=(7=1n7)dz=>j7=,]1+7 dz:l—nl_?J lfzdu_23:1¢’7 2ol

U=e¢" —du= e dz=> [ sine " dr = —[sinudy = cosu + C
[68) u = secz, du = secz tan zdz = [tanz %¢% seczdr = Jedu=¢* + C
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T+

4 = sinz — cosz, du = (cosz + sinz)dr =

Jc_osz + sinz ;. _ I% du = Injul + C

, !
69] u = 1 + cotz, —du = csc’zdz = I—C—R—Ldz = —J%du = —Injul+ C

sinz — CO8Z
u = 1 — 2sin2z, —%du = cos2zdzr =

cos 2z — L e
,[1 — 28in2zdx - 4] o du glnlvl + C

v = 3% du = (3°In3)dz = J3'(3 + sin3®) dz = 1%3](3 + sinu)du =

)+ = g™ i 4
M3 u = ¢, du = *dz = Je® tane® dz = [tanudu = —In|cosu| + C

[ u=1/z, —du = (1/2%) dz = J'sec(zl,/z)dz. = —[secudu = —In|secu + tanu| + C
z

[75) u = 3z, {du = dz = [(csc3z + 1)*dz = § [(csc®u + 2cscu + 1) du =
3(—cotu + 2In|cscu — cotu| + u) + C

Jcos2zcsc2::da: = Jﬁ—i‘?ﬁ—g—g dz = [cot2zdz = %lnlsin2z| 4+ C

77) v = 9z, 3du = dz = [(cot9z + csc9z)dz = § [(cot u + cscu)du =

$In|sinu| + }In|cscu — cotu| + C
J’%jz'l dz = [(tanz + secz)dz = —In|cosz| + In|secz + tanz| + C
Ay =-c*>*=22y=§>+C y=2ifz=022=§+C=C=}

Y =3 +3>y= -3 +3z4+C

y=—1ifz=0=>—%+C=—1=>C= —g.
() ¢'(Y) = q(t) ksin2xt. Since ¢(f) > 0 Vi and k > 0, the sign of ¢'(?) is determined
by the sign of sin27t. sin27t > 0if 0 < 27t < 7, 27 < 271 < 3, etc.
Thus, ¢'({) > 0 on (n, n + 1) and ¢'({) < O on (n + 3,n+ 1), where nis a
nonnegative integer. Hence, ¢(?) increases during spring and summer

(t = 0 to t = 3) and decreases during fall and winter (¢ = } to ¢ = 1).

L w
(b) q;((t)) = ksin27t = Ing(?) = —2Lcos2:rt +c= q(f) = 46, 5 O0aE J
£ "
q(0) = ee f_%:;’e_qoef i k
cos 2xt E o
o) = qoeye T o 9032'( coszu)-

Bla(t) = ¢/? = o(t) = 2/ + C. w0) =6 = C = 4 and ot) = 2677 4 4.
Since () > 0, the distance traveled from t = 0 to t = 4 is

4 4
5(4) — s(0) = L u(t) dt = [4.;" 2 41]0 = 4¢? + 12 ~ 41.56 cm.
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[82] f(z) = #*Inz = f'(z) = (1 + 2In2). Y
fiiz) = 0= z=¢""? x0.607.
f'(z) =3+ 2z fr(eH=2>0= il
f(e?) = —1/(2¢) ~ —0.184 is a LMIN.

| i
fr(z) =0 = z= 3/ x .223.

e b
f"(z) < 0 on (0, ¢ >’?) and fis CD. P g
f"(z) > 0 on (e7°/%, 0) and fis CU. Platz = ¢ >/ Figure 82
y=2e/" 4 Inl2 — 2l = ¢ = 2" (=3/2%) + 70 — 2_23_?'2

Atz=1,¢y=-3e+e—2=-201+ e¢). Tangent line at P(1, e):
y — e = —2(1 + e)(z — 1), or approximately, y = —7.44z + 10.15.

)d:: = [1 2 —1lln(s* + 1)](1) =
J(e? —In2 — 1) ~ 2.848.

-2
[85] Using disks, V = rJ (e**)? dz = w[é 8=] = = E(e™1% — %) ~ 4.42 x 1078,
=g -

From (7.33), N(t) = 651e%°%,
t = 20 corresponds to the year 2000. N(20) = 651¢%* ~ 971.2 million.
N'(1) = 651(0.02)e™°%". N'(20) = 13.02¢™* ~ 19.4 million/yr.
[87] ¢(t) = Ae®. A half-life of 5 days = e o8 = 3 = 2 = (.‘,)1/5
Thus, ¢(f) = AQ)"". () = 1%4 = 0.014 = 4)"° = )* = L =

_ 5In(1/100) _
= _I.HW ~ 33.2 da.ys.

(a) T = —8310Inz. 7(0.04) = —8310In(0.04) ~ 26,749 yr, or about 27,000 yr.
(b) dT = —8310- -} dz = —8310- 545 (+0.005) = +1038.75 ~ + 1040 yr.
The rate at which sugar does not dissolve is also directly proportional to the amount

c2z>

1
z 0,1:A=J -
1on[ ] o(e z+1

that does not dissolve. Thus, ¢(1) = ge°*, where ¢ represents the amount of sugar

that remains undissolved. ¢(0) = 10 = ¢, = 10.

() =302 =1 = Q) 5 1) = 100"
(a) If 2 more pounds dissolve, 3 pounds will remain.
3In(3/10
qt) =3 => (5)‘/3 =g>i= n((1;2)) & 5.2 or 2.2 additional hr.

(b) t = 7 for 8:00 P.M. 10 — o(7) = 10 — 10(})"/ = 10[1 — (§)"/*] w 8.016 Ib.
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