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70. (a) y = —995.57t + 11,018.10
¥y = 53.39/2 — 1262.54s + 11,196.07

14,000
“N\\

]

(b) The slope represents the rate of decrease in value of
the car.

(c) InV=-0.1178 + 9.325

V = e—ﬁ_|1?8r+9,325 —_ ]1‘215_58-0.”?8:

7. f(x) = &2, £(0) = 1

!

1) = 307250 = 3

10 = 3570 =

_—

> + 1L, P((0) =1

P =1+ 3= 0)

1 1
PG) =3P 0) = 3

P,"x) =

(d) Horizontal asymptote: V = 0

As t— oo, the value of the car approaches 0.

dv
£y = 1321201178
(e) 7 1321.2¢
Fort =1, % =~ —1174.38 dollars/yr.
For t = 5,% = —733.11 dollars/yr.

Py P
& y/ 8

+§+ 1, P,0) =1

The values of f, P, P, and their first derivatives agree at x = 0. The values of the second derivatives of f and P,

agree atx = 0.

72. f(x) =e%/2,£(0) =1
fx) = —xe= 2, f(0) =0
Flx) = 32702 — o78/2 = p=¥/2(x2 — 1), 10) = —1
P(x) =1+ 0(x — 0) = 1, P,(0) = 1
P,(x) = 0, P,"(0) = 0

x

Pi&) = 1+ 0 = 0) = 3 = 0F = 1 =X p0) =

P,(x) = —x,P,"0) = 0
P,(x) = —1,P,10) = —1

-3

XL,
\

1

The values of f, P,, P, and their first derivatives agree at x = 0. The values of the second derivatives of

fand P, agree at x = 0.
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73. (@) y=e ® y=e

= + 2
y=iLta y2=l+x+(£—)

¥ 5,
-2 ] 2 Y. /

-2

74. n® term is x"/n! in polynomial:

N A aE
y4—1+x+5+-§?+z

2
Conjecture: &* = 1 +x+%+§+---

75. Let u = 5x,du = 5 dx. 76. Letu = —x*, du = —4x3 dx.

Jes" Sdy=é&"+ C j e ~a)dr=e" + C

77. Letu = —2x,du = —2dx.

1 1
fe'z‘dx= —1f e =(=2) dx
0 2 (1]
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78. Letu=1—x,du= —dx
2 * 2 -1
J-e"*‘dx = —j e ¥—1)dx = [—e"‘] =1-¢'1=¢
1 1 1 e

79. Letu=1+ e %, du= —e*dx.

E__ = = [ = —tnfl + e¥) + C=Tn[—2—) + €=
T [ o ="In e =lnl =77 C=x—Infe+ 1)+ C

80. Letu = 1 + €%, du = 2e¥dx. .

e 1 2e% 1 :
P SN TP e 2%
Jl 2 dx ZJ-I eudx 2ln{l + e }+C

3 3
81. Letu = 7 du = _x-idx'

3 a/x 3 3
¢ = 3/x(~i) :[_l /x] _ €2 _
l[xzdx 3Le 5)dx=| -3¢ | =5 - 1)
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82. Letu = %,du = —xdx.

83. Letu=1— e, du= —e*dx.

Fwﬁf?¢=—JU—ﬂm&amwhéu—ﬂm+c

84. Letu = & + e, du = (&° — e ¥)dx. 85. Letu = ¢ — e %, du = (e* + e ) dx.
gd—gm® & + e7*
= In(e* + ¢) + = -] +
fex”_xdx In(e* + &) + C Lueﬂdr Infe* — e=*| + C

86. Letu = e* + ¢, du = (&° — e %) dx. 87.

~J

JS e—he‘ dx = J.Se""‘dx = J‘e"‘ dx

M = 4 —xy—2 — T, "
(e*+e“)’dx_2J.(e R ~ah = —%e“’-*+e"+c
= _—_2_ + C
e.t + e X
Vi + + . .
88. J% dx = J- (ef+ 2+ e ¥)dx 89. fes‘“ ™ cos mx dx = —:;J’e‘"’ ™ (71 cos x) dx
=e+uh—e*+C I
T
90. Je"”'"*’*“sec2 2 dx = %Je'““ 2¥(2 sec? 2x) dx 91. je‘x tan(e™¥)dx = —I [tan(e™*)](—e~*) dx
= %emﬂu +C = Infcos(e™)| + C
92, J'ln(el"")dx = j (2x = 1)dx 93. Let u = ax*, du = 2axdx. (Assume a # 0)
=xX-x+C .\’=Jxe“"2dx
= 1 e (2ax) dx = le“"'z G
2a 2a
9, y= J-(e" — e *)2dx . 95. flx) = J’%(e‘ + e ¥)dx = %(e’ =) Gy
:J‘{el‘—2+e_2“)dx o =c =0
- ) =z 1 —X = 1 =
1 1 f{x)—J.zie* e_)dx—z(e*-l-e ) +iCy

= —plv _ -__—1\'_!_
2e 2x 2e C

fO=1+C=1=C=0

£ = 3lex + &)
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96. f'(x) = J(sinx + e dx = —cosx + %eu + C, 97. (a)

FO) = —1+3+€ =

3 = C, =1

b | =

fix) = —cosx + %ez" + 1

f(—cosx + %el‘ + ])dx

; 1
—sinx + Zek +x+C,

f(x)
(b} _J = 28—1,.-'2 {0 l)
dx

J’Ze“‘“’z dx = —4J‘e‘-'“(—%dx)

= —4e ¥ 4+ C

b
Il

1 1
f(0)=Z+Cz=Z=>C2=0

. 1 .
f() =x —sinx + ;e 0,1:1=-4"+C=-4+C=C=5
y=—4e_"’xz+5

& _ 0o ( _E)
98. (a) ¥ (b) e . 10, >

1
—-04

b
Il

J‘xe‘o'z“J dx = fe"“'l'” (—0.4x) dx

1 020 —0.2¢
= - . _ = ¥ L LX™ +
04°¢ FEIE 2.5e &

(0.—%): —%= -25%+C=-25+C= C=1

y="—25e"92" 4 |

5 5
99, j e“dx = [e"] =& — 1= 147413
(1]

2

0

V2
101. J. xe W2y = [_e-{xzm]ﬁ
/]

0

2
102. J' (72 + 2)dx = [—-% + Zx]

0

= —p ! ==
e ] 0.-632_ =-%e—4+4+%=4491

1 R 2

-2
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65. y = 3+ l:?e—ﬂ.(){ﬂi\t

(3) 100

o 100
"]

(b) If x = 2 (2000 egg masses), y = 16.67 = 16.7%.

66. (a) 12000

1] 40
+]

(b) Limiting size: 10,000 fish

10,000
© PO= T g
, e (19
P = T3 o7y ?)“0‘000)
38,000 /5

(1 + 19e-73)
p’(1) = 113.5 fish/month
p(10) = 403.2 fish/month

67. (a) y = (271.92)(1.096)* = (271.92)¢"0918x

1000

ol

o

(b) y = —254.08 + 41841 Inx

1000

(c) If y = 66.67%, then x =~ 38.8 or 38,800 egg masses,
(d) y=300(3 + 17e 0:0625x)~1

i 3]8_?58--01}6253'
= (3 + 17¢-0065y2

L, 19.921875¢-00625x (17¢-00625¢ _ 3)
y= (3 + 17¢ 00625x)3

17700625 — 3 = 0 = x = 27.8 or 27,800 egg masses.

o 38,000, _m[ 1 — 19¢~4/5 ]_
@ P = -5 53 19e 75 | ~
196745 = 1
t
s=In19

t=5In19 = 14.72

(c) The exponential model is better.

(d) Exponential model:

% = (2171.92)(0.0918)( 0218020

= 157

et LB Lo
Logarithmic model: 2 = (418.41) = 209

Logarithmic model would be better.
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68. (a) y, = 6.65x + 43.31 (c) The slope 6.65 is the annual rate of change in the

475 + 46.19 In amount given to philanthropy.
Y5 T . x

d) y,’ = 6.65
ys = (52.97)(1.07)* @ v,
. 46.19
vy = (34.31)(x%51) n=-1= 3.85
by & vy’ = (52.97) In(1.07)(1.07)"2 = 7.54

v, = (3431)(0.51)(12)05' ! = 5.18

The third model is increasing most rapidly.

0 14
o

The y, model seems best.

3x 4—:( 2 2.r 2
X s —-Xx e X = -
69. J3 dx = n3 +.& 70. J‘4 dx Yo d ol 71. j—12 dx [ln 2]—|
1 1
“hzl*” 5]
2In2 In4
0 0 R 1 !
72. f (3* - ¥ dx = f (27 — 25) dx 73. fxs"‘ dx = --Z-J’S_"(—ZX)dx
-2 =2
0 1)s-f
- Lw (2 ns T €
i =—L ) +¢
= [Zx]hz—tl 2In5
2z 1 3— )2
74. f(3 —x) 7 gy _EJ_ZG - x) 7 75. J’]_::_—Z;hdx u=1+3% du=2(In3)3>dx
1
= — 169 +.€ 1 (@m3)3* 1 -
2In7 I T 1 3 dx_2lﬂ3ln(]+3 )+ C

76. jZSi"xcosxdx, u = sin x, du = cos x dx

1 :
—_—snx +
In2 A €

ﬂ— xﬂ( l) i +
77.dx—0.4 A 0,2 v

y= J 04" dx = 3[0,4”3 (% d.r)

3

x/3 4 _ . A3
n04 0.4 C 3(ln 2 5)(0 4) 4=

1 3(1 - 04%) 1
) x/3 — — T 5
y=3In2504)7 + 5~ 325 ==+ -

(o

=3(In25)+ C = C=%—3!n2‘5

B | —
B | —
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(b) % = ¢fin¥ cos x (m,2)

y= Je““’cosxdx= P N o

(m2: 2=+ C=1+C= C=1

y= esinx +1
4
79. (a) I f) dt = 5.67 (c) The functions appear to be equal: f(r) = g(r) = h()

0

4 Analytically,
Jg(.r} dt = 5.67 3\2/3 3\2/3 ) 91/3\s

" 70 =45 = ()T = (%) - 0
J; h(s) de =~ 5.67 h(t) = de=0653886r = 4[,~065%36) = 4(0,52002)"
" 1/3%\s
®) 80 = 4(%-) = 4052002y

No. The definite integrals over a given interval may
be equal when the functions are not equal.

10
81. P= f 2000e~00% gy
0

! _ [ 2000 e-a_w]“’
—-0.06 0
304
~ $15,039.61
20+
104
||
i 1| 107 | 1072 | 107* | 10-¢
(1+x)" | 2| 2504 | 2705 | 2718 | 2.718
8Bl o [ 22 3 4 BTeT o a 2 3 4
y | 1200 | 720 | 432 | .259.20 | 155.52 y | 600 | 630 | 661.50 | 694.58 | 729.30
y = C(¥) y = C(¥)
Whent =0,y = 1200 = C = 1200. Whent =0, y = 600 = C = 600.
y = 1200(k") y = 600(k')
720 432 259.20 155.52 630 661.50 694.58 729.30
= = 0.6, — = 0.6, = 0.6, = (. =% s By = e
1200 ~ 06 730 = 06 T35~ = 06, 35555 = 06 600~ 105 Tg3g = 105, g5 = 105, g ~ 10
Let k = 0.6. Let k = 1.05.

y = 1200(0.6)" y = 600(1.05)"
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85. False. e is an irrational number. 86. True. 87. True.
f(e"*') ’_f(t?”) = In en+1 — Ine* f(g(x)) =2 + eln{,t~1}
=np+1-n =2+x—2=x
=1 g(f(x) =In(2 + ¢ —2)
=Ilne* =x
88. True. 89. True. 90. True.
dy _ draq- i fix) = glx)er =0 =
dx"-Ce‘ dx[e*] e‘anddx[e ] = —e
g(x) = O since e* > 0 for all x.
=yforn=1,2,3,... e = e *whenx = 0.
(e%)(—e"9) = —1
dy _ 8 (2 . ) =
91. o 257\a 7 (0 =1

_dy  _8 1 W <)
MG/4) — 3] 25d‘z’sj (y*"(szct)—y)"’ jzs‘”:
ln)'—ln(%—y)=%r+(,‘

oG =) =5 €

Y _ @/n+C = . e2/5n
G/ -y ° .

= o5 (7)) S S
y0)=1= C, =4 = 4e G/a) =y

= 48(2)’5){% i )') =y = §5el2/5) = 46(2"{5]’)’ +y= (48(2“’5]’ g l}y

5¢@/% 5 1.25
= YT 2@ £ 1 4+ e %% ] + 0.25¢ 04

92, y= xsin.r
Iny =Inx$"* =sinx-Inx
L= sinx(l) +cosx*Inx
¥ X

sin x

yf = [ =
a
n(27),

- T ()

+ cosx- ln.r]




