Cumulative Review For Chapters 4 to 7

16. iaj The demand function is pix} = 400 —l%%(x —800) = 560—-51-.\'..
{b) The revenue function is Rix; = xpix; = 560x-—%x2. R%x} = 560—%3 =0

when x = 1400. pil400) = 400 -%iGDO) = 280. Thus the price that will maximize

revenue is $280.
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Review and Preview to Chapter 8

REVIEW AND PREVIEW TO CHAPTER 8

EXERCISE 1.

1. (@) (—3)° = —243
(C) :54 61.5

(e) 363 =6

(@ 125° =25

[

. (a) 128=27

(e) (%) =2%

{e) =—— =

@ 42=2"x2"=2
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Review and Preview to Chapter B

logs! =0, so 5°=1
loggs 4 =2 so 85 =4

1 -a 1
log;[ﬁ]r- —4d,. 80 =1

logrv=w, Sso W=y

10° =100 000, so log,,100 000 =5

4

w

LTI

=0.125, so log,0.125 = —=

(3%

rs =1, 50 logpt=—8

log,32 =5
log.8'" =17log,8 =17
loggl =0

l°¢_s‘r "'%

95
3

EXERCISE 2.
1. (a) log.64 =6, so 2° =64 (b)
{c) log,00.01 =—2, so 100" =0.01 (d)
(e) log,512=3, so 8% =512 1)
&) loggb=¢c, soa®=>b (h)
2. (@) 2°=8, solog:8=3 (b)
(c) 107" =0.0001, so log,;0.0001 = —4
i
(d) 81 =9, so logs 9= % (e)
) 6 '=1 1. _
) 6 & s° 10“6 1 ()
(h) 10™=n, so iog;pn=m
3. (8) Joge6* =4logs6 =4 (b)
(c) log.,64=3 (d)
(e) log.,9=1 ()
1
(g) log:,[f.’.] = -3 (h)
Q) 10ge0.25 = —3 )
4. (a) Jog,x =10, so x =2'° ==1024
(b) logsx =4, so x =5"=625
(c) log,o(3x+5)=2, 50 3x +5=10°=100, 3x =95, x=
(d) loga(2—-x)=3, 830 2 —x =27, x= —25
(e) 21'x=3, sol —x=logy3, x=1—log,3
) 32"'1=5, g0 2x — ] ==log; S5, xs-l—-!-—!,g!:é
(@ log,(log;x) =4, s0 log;x =2*=16, x =3'¢ =43 046 721
X )
(h) 10° =3, 50 x =logs(log;o3)
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Review and Preview to Chapter 8

EXERCISE 3.
1. (a) log;x(x—1) =log,x +log,(x —1) (b} 1035[::‘] == logs X — logg 2
(c) log,(AB?) =log, A + 2log. B (d) loge 17 =.141ogﬁ 17
(e) logy(x{y) =logsx + .l,loga v (f) log,(xy)'® =10log,x 4 10log, ¥
2 _
(&) logs xZ 41 -—logstx +1) (h) lozbwi‘-—i -2lo¢bx —logby .—3logbz
yz .
y* _
(i) logie pr =3log,o X +4log,oy —6log,02Z
(J logmh—f—ﬁ = 2log o8 —4log b —%log,oc
2. (a) logsV125 = %1%125 =3 )

(b)

{c)

(d)

(e)

(N

{a)

(b)

(c)

(d)

(e)

)

1og, 112 — log, 7 = log; | 112) = log, 16 =4
log,c2 + log;05 =log, 10 =1
log;o 0.1 = L10g)50.1 = — 1
1084192 — loga 3 = log.{13%] = 10g.64 =3

log;9 + log; 16 = log;, 144 =2

1081012 + L1080 7 — logyo2 = logm[uzﬁ] =108;0(647)
logo A +log. B —21og-C ==log‘[ ]
logg(x? —1) —loge(x — 1) = IW[M“—”] = logs (x + 1),

(x—1)

4lo¢~x—%logz(x +1) + log, (x — 1) =log,|% Ux—1)
Jx +1

1 1 xyi‘
i[loesx +2logsy —3logs 2] - 510‘5[;3_] —10“[szEa]

_ bdc
logab +cloggd —rlogys = logy | =



Exercise 8.1
EXERCISE 8.1

1.

[ 3%}

(a) fix) =6%

fix)
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(b) f(x) = [

x ()

|

o
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(d) h(x) =(1.1)*
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Exercise 8.1

< |r]er

—4 |5.06 |0.32 .

—2 12.25 | 0.56

0 1 1
2 1044 11.78
4 j0.2013.16

4. All functions have domain = the set of all real numbers

(R: Range, HA: Horizontal Asymptote).

(a) f(x) = — 10%, R =(—,0),
HA: y =0

(c) g{x) =2%¥ 5, R =(—5,0),
HA: = .5

@ y =3+, R=(3,)
HA: y=3

(b) f(x)=10"%, R =(0,),

HA: y=0
¥
1
o .
(@) g(x) =2%"5, R =(0,e0),
15.1)
o’T A

) y=4—'2x| R=('_ms4))
HA: y =4

¥
y=4




Exercise 8.1

& y =10%%3, R =(0,),
HA: v =0

4

(—3a.n

() y =2"%, R =(0,e),
HA: y =0

¥4

5. (a)_lim 4% =0, since 4>1

(b)_lim (0.9 =0, since 0.9 <1

m y=—{) R=(—o=,0)
HA: y=0

y i

G y=1+2%%1 R=(1,x),

HA: yv=1
.\1/

3
4‘_")‘"/;”

v
[ | x

) y=1+31-10%), R=(—o,4),
HA: v =4

1

(c)xl_i.mw 102:"'1 =00, since 2X —1 - ag x -~, and 10>1

(d)xl_i_.mm.?fx=0, since —X — — o0 ag X —o0, and 3 >1

1

Lo

(e) lim N 5 %

x -0

(Lot

=0, since ¢ — oo as x—~0%, and §>1

(f) lim 5 =0, since 1 ~ —oc a8 x =0, and §>1

X - 0

e %? .
(g)xlimml() =0, since —X°— —ec a5 X —o, and 10>1
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Exercise B.1

1
(h) lim 4* =1, since 1.0as x =00, and 4° =1
X — 00 X
.. .
. . x+1 __ . X, _ -1t
(i) lim 8 =0, smcex+l f:oasx 17, and 8>1

X—-1

61 linb_zcs‘:t-ﬂ, gince cect -« — oo as t =0, and 2 >1

—

6. (a) I X (b) f(x)=x" and g(x)=2%

4] 0 1

1)1 2 g

2| 4 4

3 9 8

4 16 16

S 25 32

6 36 64

71 49 128

8 64 256 x
9 81 512

10} 100 1024
15] 225 32 768
20| 400 1 048 576

R h

i — . x+h X X 4nht 4
7. LHS. = EIB =T puy fx) m10% 50 LHS. <1007 107 10710 =10

h
Factoring, we obtain L.LH.S., = lox[m'—h*l] = R.H.S.

xl Ix|

8. (a) y=1i0 (b) y =10




Exercise 8.2

EXERCISE 8.2

1 (a) =5 =2¢% (b} (e¥)" =X
-
(C) el—xe3x=ef—‘.x+l (d) exe-x=eo=.1
-, - Sx
(€) e-X(l —5e3%X) =esX _ 5% 1) & _ged%
e3::
h
2. (a) y=5% | (b} h §h;1
¥ 0.k | 1.746 189

0.01 | 1.622 459

0.001 | 1.610 734
A 0.0001 | 1.609 567
q 1 Slope of secant line.

L]

h
(©) lim 2—=1.-1.61
h—-0 h

—

(d) 1t is the siope of the tangent line to the curve y = 5% at the point (0,1).

~~h h
3. (a) Lim 2/ _=1_-099 (b) lim =8_=1_.1 03
h—-0o h - h
4. (a) y=2e* soy' = —2¢%

®) y=x'eX soy =dxie* +xte* —x3*(4 +x)

(¢) y =e¥sin3x so y’ = 2e2¥sin3x + 3e-XcosIx = e* (2sin3x + 3cos 3x)
¥ : ..
d) y= eﬁ soy' = ;ﬁ (e) y=e®"¥ g5 y' = (gecx)et?NX

. x X x
(f) y=tan(e®) soy’ =(e*)sec?(e¥) (g) y=% soy’#'—*ﬁ—;:i#i-f(x—l)

X % Ix o x Xey 4 22X *
eX , e (1 —e*®) 4+ 2e~"e e (1 4+ e“™)
(h) y= 3 S0 Yy’ = — = =
1 —eX (1 — &%) (1 — %)
sin(x%)

I s
G) y —eSin(x) o vy =2xcos(x%)e

(j) y =xeSOt¥X g v’ = o0t 4X _ 4 (cactix) eSOt 4X L oSO Xy _ 4y cectdx)

&) v=(1 +5e 10x)‘ S0
3
v =401 +5e 10%) (_50e-10%) _ 500~ 10%(; 4 50-10%)

| z 1-x?
) yv= x+e1'x 80 y'::l_T_g&._._.
' 2\]1:'.+1'.91"’t
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Exercise 8.2

5. y=1 +xe2x = y’(x)-=2xe2x+ezx==e2x(2x+l) =» y(0)=e°(0+1)=1 and

y(0) =1, so the tangent is y —1 =1(x —0) whichis x—y +1=0.

Xy xy]. dx L dx dy 2—ye™
6. e >x+y € [xdy +y] +dy * & xEXY —1
7. f(x) = elx - (%) _2°2x w  [H(x) _402:( - - = (%) —6492x =
(0} =64

8. f=x'e* = fx)=2xe ¥ —x"e *=xe ¥(2—x). Note: e* >0 for all x.
So f'{x) >0 when x >0'end x <2 (i.e.,, 0'<x <2) BF] X <0 and x > 2 (empty set), so f

increases on (0,2). f decreases on ( — =o,0) and (2,ev).

-
gy

: X % x b 4
9. f(x)*gf. X>0 = f(x)=Xe _—e _ ¢ (x:—l_) > 0 when x> 1.

X
[ increases on (1,oc}; [ decreases on (0,1); thus absolute minimum =1(1) =e.

10 f(x)=xe* = f(x)=e*+xeX=e¥(1+x)>0 when x> —1.
(a) f incresses on (—1,c); [ decreases on (—eo, —1); thus the absolute
minimum = {{—1) == —é
) fx)=e*+e*U +x) =X +x)
CU: M™(x)>0o0n (—2,=) CD: £(x)<0 on {—eo, —2)
(c) f(—2)m —e% so the inflection point is (— 2, —e%)'

11. (a)xl_i.m&e'x=0. since — X~ —o0 ag X —~o00, and.e >0
(b)xgl-nme'x =00, SinCe —X — <o BS X — —o0, and ¢ >0

(c)} Lim otant =0, since tant — —oc ag t—--?, and e >0
P

t-2
12. () y =e¥ b) (i) ym=meX (i) y=1—e*
rr L cet




Exercise 8.2

13.
C.
D.
E.
F.
G.

2
(a) |y =xe* | A. Domsin: R; B. Intercepts: both 0

Symmetry: f(—x)= —f(x) = the function is odd, symmetric about the origin
z

2
Asymptotes: No V.A,, xligam__’xex = o0 and lem_ooxex = —oo = No H.A.

Inc/Dec: y’ —e* (1 +2x% = f increases on {— eo, o)

No Maxima or Minima;
Concavity: y* =2xex‘(3+2x2) = CU on (0,0), CD on { — ,0);

Inflection point: (0,0).

H.

C.

D.

E.

F.

G.

H.

4.

4

(b) ly=¢e""| A. Domain: (—o0,0)LI{0,oc) B. No Intercepts

Symmetry: f{—x)=f(x) = the function is even, symmetric about the y-axis

o=

F,-f"
[

Asymptotes: lim e = =» x=0is V.A, lim e =e’ =1 = y=1is H.A.

x =0 _ X — 400

val=

Inc/Dec: y' = _2;” = f increases on {—oc,0), I decreases on (0,ec)

X

No Maxima or Minima
1

Concavity: y” = ““2,'?, 3x* +2) = CU on (—oo,0)i1{0,o0); No Inflection point.
X

¥4
l ———
0] | x
() y=—x—1 and y=e* (b) eX+x+1=0 I f(x)=e*4+x+1,
Xn
1
fx) =e* +1 and X, =% —— 2o t!
N X)=e and X, ;=X ey
: / Xo=~—1
B\/I : X, = —1.268 941
= T 32*—1.278455 _
\\ . X, %= —1.278 465  xgu= —1.278 465
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Exercise 8.2

i

15. (a) ly =e *| A. Domain: (— ec,0)U(0,o0)

B. No Intercepts; C. No Symmetry

1

D. Asymptotes: lim e “mec and im e
x =0 % -0V

i

=0 »X=0is V.A.,, lim e " =1 =
X = 400

&

y=1is H.A.;

E- Inc/Dec: yl =Q_ - 0 = f INCreases on (—W,O) lnd (0,-@).
F. No Maxima: or=Minima - - -
G. Concavity: y* =%7(1~2x) = CU on (—,0) and (0,1), CD on (4,

b
; e, {101
Inflection point: |z, =|.
e

H.
l y=1
b

16. f(x)=xe* = f(x)=e"* —xe ¥ . =e X(1 —x)
- fx) = —e" ¥ — (¥ —xe %) —-e *¥(x —2)

» £(x) = 20X 4 ("X —xe”%) —e ¥(3 %

= x) e —3e* —(e X —xe*) e X(x—4)

w1 000000k ) o ™ X (x — 1000000)



Exercise 8.3
EXERCISE 8.3

l. vy= Inx and y =log;sX

2. (@) f(x)=log;{x —4); Domein: (4,=<) (b) f(x)= —log,nx; Domain: (0,)
Range: R, Asymplote: x =4 Range: R, Asymptote: x=0

L]

., -

(c) g(x) =log( —x)% Domain: (— oo,0) (d) g(x)=In(x +2); Domain: {—2,)

Range: R, Asymptote: x =0 Range: R, Asymptote: x=—2
il
\
._I x
(e) y =2 +log:x; Domain: (0,e0) (f) y=log.(x —1)—2; Domain: (1,ec)
Range: R, Asymptote: x =0 Range: R, Asymptote: x=1
» 111

) vy =1-—inx; Domain: (0,cc) (h) y=1 +1n{—x) Domain: {(—2c,0)

Range: R, Asymptote: x =0 Range: R, Asymptote: x=0




Exercise 8.3

(i) y =linxl; Domain: (0,s) (j) y=In|xl; Domain: (- 0,0)U(0,)
Range: {0,o) Asymptote: x =0 Range: R, Asymptote: x =0
il
\ 1 /
] [I x
3. (@ "5 () Ine’ =2 _
(c) 2ine =2 (d) &M .3 .
(e) Inve=1 () 2423 —1n18 =102 —in1 w0
4. (8) e* =4, so x =Ind {b) Inx =6, so x=e"

(c}] mx—1)=1, 80 2x —1 =e, x=-=%(e+l)

(d) e3**5-10, s0 3x+5 =1Inl0, x=%(ln!0—5)
(=) ln(e3'x)=8. 560 3—x =8, x=—5

(f) Inx=In4 +In7, so Inx =1n28, '_x=28

(@) In(lnx) =2, s$0 Inx =e’, x=e®
o .

(h) e® =5, m0 e =|In5, X = In(ln5)

5. (8) In(x+1)=3, sox+1=e’, x=e’—1 19085 537

so —x=Inl, x= -lnr.l‘ =0.693 147
-

(b) e x = is

bt

) X*3 _10, 50 5x +3=1Inl0, x=§(1n10—3)a-o.139 483

(@ 2X523 gox—5=log3, x =10g,3+5 =183 4 5 m6.584 963

6. (a) %lnx+2ln(3x—5)—lnaﬁ+ln(3x—5)2—1n[3ﬁ(3x-;5)2]
(b) 21nx—%1ncx2—1)+3tn(x2+1)z-lnx=—1an=~x-+1n(x=+1)°
—in [:i:2 (x* +1)°
wlx"'-—l

7. (a) f(x)==log,p(2 +5x): 2 +5x>0, Dom;jn,.g(_%'m)r
(6) f(x) =10g,(10 —3x): 10 —3x >0, Domain =(—oo,1})
(c) g(x)=logy(x* —1): x*—1>0, Domain = (- oo, —1) U(1,0)
(@) gx)=In(x —x7: (x>0)N(1 —x>0) or (x <O)N(l ~x <0), Dpmain =(0.1)
(e) hix)=lnx4+In(2 —x): (x>0)N(2—~x>0), Domain =(0,2)
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Exercise B.3

() hix)=VJx —2—1n(10 —x): (x—220 N0 —x>0), Domain=[(2,10)

8. fix)=I1nx*: x>0, Ix|>0, Domain ={—o0,0)'J(0,e)

g(x) =2Ilnx: x >0, Domain =(0,0)

9. (&) Iim In{x 4+-4) = —oo, since (x +4)=0% as x - —at
X~

(b) lim In({x +4)=0o, since {(x +4}—-vasx—x
N — 00

{c) lim log,,{x° —x)= — ~, since (x° —x) 0% as x 1%
x—1 ‘
{d) . !irgr_ln(sin t) = — =, since sint -0t as t 7
e M =" I ’_n_: =
10. (a) log-7= s 2.807 355 {(b) log;2 ins ¢.430 677
) =ln11ﬁ-. -~ Yol _Q-,__ln92_;_-, )
(c) log;11 i3 2.182 658 (8} log.92 = In6 ==2.523 658

11. L.H.S —loge —~ log,;@ -lln_“l% ""IF'ITD —R.H.S.

Lh
—
=
B |

7 _In

/ . =1L... IR L LIPS L LI -
12. (log.5)(logs7) o3 “Ing —in3 log.7
13. (a) P(t)=M~—Ce'kt (b) Isolate t in P=M—Ce'kt:
Cekt oM —P
. M—P
y-C ——kt==ln[ C ]
[+] ) [}
1ialM =P
Sot= —Elﬂ[ © ]

14. Let y =1log,17 and x =logs24. Therefore 3° =17 and 5* =24. But 4° <17, so
y>2, and 5 >24, so x <2. We have x <2<y, so X<V, and logs24 <log,17.

291



B

Exercise 8.3

15. (a) f(x) =log,(log,o X): Domain of log,ox == (0,0), so Domain of

log. (log,; x) ={1,20)
{b) Inverse of y =log.{log,ax} is x =log.llog,.y) = 2* =log,cy = 102 =y,

%
so the inverse Tunction is ™ (x) =102 -

16. (a) in{n(in x)): Domain of Inx is (0,%) = Domain of In(lnx) is (1,00) = Domain

of In(In(lnx)) is (e, ).

X
(b) Inverse of y =In(in(Inx)) is x =In(n(lny)) = eX =In{iny) = €® =Iny =
eex : ex.

e ==y, 50 the inverse function is ["'(x) = e

17. 4X —2¥*h_3 g0 23X _2¥¥l_3_0, (2% 41)(2* 3] =0,

2X = — | (not possible) OR 2* =3, x =log; ::3 = 1.584 963
18. log-x -+ log.x +logex =11 = |og.}x+ +l°g" =11
B ) log og
logox|1 + 11— + L _l=11 - logx(1+1 +1==li -
: fog: 4 log:B 2 3
‘ﬁ:x[%] 1 e dog:x =11 [161] = log:X=6 = x=2°=64



Exercise 8.4

EXERCISE 8.4

1.

fa) f(x)=x’Inx = f4x)=2xlnx+x =-xClnx+1)

) i) =Ylnx = fAx)=—1L @ gx)=In(x>+41) = g - X
2x\Inx "“1
(@ g =In5x) = gx)=23 (e) y=sin(nx) = y'=:1—ccos(in‘x)
_ - - COSX _ ) :
() y =In(sinx) vy’ sinx cotx
® y=1—“§5 - Y,___é(x’)—‘a;x:(lnx)zl_:,:lnx
X X ’ X

() y=(x+Inx)’ = y =3G+x)0+3

-~

@ y=In2x+1j = yl:ﬁxtl-l

+1 s_x=—1l_ x—1—x-1 2
() y=1In|> = % =1
vy [ 1] V=371 x—1y < —1

(k} y=1In Iﬁ = {lnx - in(2x +3)] =
yo = ML __2 12x +3—2x| _ 3
AF  Xx 43 2] x{2x 4+ 3) 2x02x + 3)

= Inx — %ln{x;’-e-l) =

I

1 i[ 2 ] 1 X ql
* X~ +1 x(x 4+1)

sec x tanx + sec’x
secx + tanx

(W y=tanlinQ —30)] = y-= =3seclinll =30

= S5ecX

(m) y=In(secx+tanx) = y' =

(a) f(x)=In(lnx) = f'(")“" "‘!lt xllnx

(b) Domain of f ==(1,%); Domam of xlnx =(0,1) U(l,00).
but Domain of £/ Z Domain of f so Domain of I’ =(1,)

2x

(x* +1)in2
(b) g(x) =xlog,(x = g’(x)——logmx-i-h’lm

(@) f(x)=log-(x*+1) = f(x)=

P T T
(€} F(x)=logs(3x —8) = FIx) =gz

@ G =1F2BeX



Exercise 8.4

9.

B.

—1 —log;x _1—m3—(n3jlogsx _ 1 —Inx -—ln3

Gi(x) = X180 ln 3
G'(x) x? (In 3)x* {In3)x°

8) y=x"4+3% = y'==3xz+3xln3
() ym2X X o y'-uxs—nunz)zx"x
© y=x5% = y'="2:l“_55r s¥x 5 N-ln5+")

@) y=10t07% . =x[secfwx]1nlo[1ot‘“ 7x]

(a) v=In{x—1), (20) = y' = " 1_ i s° y(2) =.1: the tangent is
y—-0=1l(x—-2}) or x~y—2=0.

(b) y=x’Inx, (1,0) = y’ =2xlnx+x so y{l)=1; the tangent is
y—0=1(x—1) or x—y—1=0,

(c) y=10% (1,10) = vy’ =10%In10 so y’(1) =10(in10); the tangent is
y—10=10In10(x —1) or 10{In10)x —y —10(ln10—1) =0.

(d) y =log,ox%, (100,2) = y’thilo so y’(100)=i-60—(%m-5; the tangent is
y—2=——d __(x—100) or x —100(In10)y +100(2In10 — 1) =0.

100(In 10)
N Y S T

(@) fix)=xInx = f(x)=Inx+1 so f increases on (1 5 ) and [ decreases
on (0, -—), so f(l)-= - % is the absclute minimum.

(b) f(x)= § so f is concave upward on (0,cc).

(8) F(x)=x(lnx)" = £4x)=(nx) +2x(1n.x) =(lnx)[ln:\ + 2 I so [ increases
on (0,e ) U({1,) and  decreases on (e %1). Thus, f(e ") = -iz is a local
maximum and f(1)==0 is a local minimum. ©

{(b) f(x) -=% +2(lnx) 2(ll'lx +1) so f is concave upward on (e
f is concave downward on (0,e"'). Thus, {é’ %) is the inflection point.

}ec) and

(@) {y=In(3 —x%)| A. Domain: (—3,3)
intercepts: y-intercept =In9, x-intercepts == + D\E‘

C. Symmetry: {(—x)={f(x) = the function is even, symmetric about the y-axis

D.

Asymptotes: lim In(9 — x®) = — e and lim3 In(9 —x*) = —o0 =» x=—3 and
x—-3 X =3

x=3 are V.A.,, No H.A.
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E. Inc/Dec: y' = —‘2::0 = { increases on (— 3,0), [ decreases on (0,3)
— x-

F. {0} = 1n9 is an absolute maximum

z e ¢
—18 42" +2x(—2%0)_ =2+ _ o on (—3,3;
9 —x) 8 —x°)

G. Concavity: y”' =

No inflection point.

™

———

(b) A. Domein: (0,e)

B. Intercepts: No y-intercept, (x-intercept = 0.967 143 by Newton's method)
C. No Symmetry

D. Asymptotes: lim (X +Inx}= —o = x=0is V.A,, xlimw(x +Inx) = o
x—=0 -

= No H.A.

1

E. Inc/Dec: y' =1 +5 = [ increases on {0,=<}

F. No maxima or minima

G. Concavity: y”’=—x %<0 = CD on (0,o); No Inf lection point.

v
|

(c) A. Domain: (0,00)

B. Intercepts: No y-intercept, x-intercept = 1

_\"

C. No Symmetry

D. Asymptotes: lim (Inx’ =e = x =0 is T\/.A.,":I_i.n'l‘m:’(inx)2 =oc = No H.A.
x—-0

E. Inc/Dec: y’ =%!ux = [ increases on (1,oc), { decreases on (0,1)

F. £(1) =0 is an absolute minimum



Exercise 8.4

G. Concavily: y” =—2x2Inx +2x? -=—2§(1 —1inx) = CU on (0,e), CD on (e,=);
x

(e,1) is the Inflection point.
H.

y Y
Dl| . x

(@) |y =In{cosx}| A. Domain: {xi (—4—'—1—-—:—1—)1 < X

—

< E—'Li;—l-ll, where n €1}

B. Intercepts: y-intercept =0, x-intercepts = 2n¥, n<|
C. Symmetry: f(—x)=1(x) = the function is even, symmetric about the y-axis:

period 27

D. Asymptotes: lim In{cosx) = -- 2, and lim _Infcosx) = —© =
x o @n-pr? x.@ntl)y

x =(i'3—-;—ll'—1 and x “M’ n<l are V.A., No H.A.

- ]

E. Inc/Dec: y' = “;3;“,3‘ = —tanx = f increases on [“—"——Z—lﬂ. Bnr], f decreases on
ol

L

each interval [2n1.', M], nzl,

F. fCnr) =0, n €] are maxims
G. Concavity: yu ________sec.”:x = f igs CD on [(4“ —.’ 1)1"(411 '!: l)‘!’];
No Inflection points.
H. ¥4 iw
LI\ ’
! t
10. (@) y=2—x and y=Inx b Inx+x—2=0; I f(x)=Inx+x —2,

fx) =141 and
x“+1*xa__hl3Eal+Xn—2
x—-+l

*1 W‘l-s

X, == 1.556 721

Xq w=1.557 146 x4 3« 1.557 146




Exercise 8.4

Inx

Inb (change of base formuia) and take the derivative of

11. We start with: logbx =

both sides, using fglnx =% (formula 1). This gives:
1
X 1

a d =
e — ax°Bb* = inb

dx

logbx = {formula 4).

3 3

1 3 3
12. hm (1 4+3%% Lett=3x = lim(1 4+t butt—0as -0 so lim (1 +t)t

5 3
1
= | lim (1 + Y =¢*
1 -0 _
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Exercise 8.5
EXERCISE 8.5

1. f(0) =y, = 1000, f(2) =10 000
@ M) =yseX! = att=2 10000 =1000e¥ = 10=e’ = k=1inio

1n10)t :
Thus, r(t) =1000e(‘ n10) = f(t) =(1000)10° after t hours.

s
(b) f(5) = (1000)10” == 316 228 bacteria after 5 h.

tn10)t In10
() f(t) =(1000)e(‘ n10) 1n10) = 145) =500(m10)e=(g n )é354 on

bacteria/h after Sh.
(1 In IO)t )lnls

(d) 15 000 = (1000)e - = 15 ={} In10)t = t=2IniS 216 —2-35 b, or about

2 h 21 min when the population reaches 15 000.

£(0) = y,, = 400, £(1) = 1200
@ () =yoek! = att=1, 1200=400eK =~ 3=eF = k=1In3
Thus, f(t) =400e0n 3t = (400)3! after t hours.

bJ
L

~
I‘J

=063 h, or about 27.5 min when the

=
w

® 2=eI _ o a3t = t=l0
population doubles. :
3. f{0) =y =500, doubling time =20 min =} h.
1k
(@ 2=e" = I2=ik = k=32 = £(t)=(5000e3"Dt _(500)23¢ arter ¢

hours.
(b) F(8) =(500)2%* =8.389 X 10° bacteria after 8 h.

(c) 6000 =(500)2%% » 12=23t o t=! 1<:>;;212=3l 2-=119h, or about

1 h 11 min for the population to reach 6000 bacteria.

4. (1) = 5000, f(1) =40 000
(a) Population increases by a factor of 4—-“;—-0?—60 =8, in 1 —%=2h. If it has
doubled three times in I h, its doubling time must be ! h. Since (1) =5000, f(0), the
initial size of the culture, must be equal to 2500.
() f()myoek! = at t=1, 40 000 =2500eKk = 16=meX o k=1n16=4In2

Thas, £(t) = 25006412t _ (5500)16t after t hours.

in2
© 11t =2500e4 D100y o prty = 25006 M PP D410y 213 863

bacteria/h after 15 min.
(d) 150 000 = (2500)e41P Dt o ANt | e Gt = t = 1060
=148 h, or about 1 h 28 min for the populstion to reac.h 150 000 bacteria.
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5. rate of growth —4% per annum, f(1980) =y, =275 000 = f(t) =y,(1.08)" =

£(t) =275 000(1.04)
(a) 1(5) =275 000(1.04)° =334 580 people in 1985.
(b) £(20) =275 000(1.04)%0 = 602 559 people in 2000.

6. £(1987) =y, =5 - 10% doubling time —35a. = 2=e>K = In2=35k =

2 o (ZIn2)t 5t
k=12 o =610 F T =(5x1092%
14

(@) (i} f(14) =(5 = 10% 27 =6.6 % 10° people in 2001.

-
—
ial

4

(i) f(113) =(5 % 10°)2F =4.7 = 10*° people-in 2100.
L - 1G .
(b) 2% =55 ll(l)f =10 = t =35%’—;—l—5—,—) =116 a. The population will reach 50
x i

billion in the year 2103.

7. U-238 has half-life of 4.5 x 10? years

N
[0) =y, =100; %= (4.5 X107k k= ——In2
® 0=y, ==€ = 4.5 X 10°

-In2

b 4€ -3
o () =00e*sX ) o ) =qo0) 2 F X

after t vears.

[

® 1010 000) = (100 20 * =7 **) 99,999 846 mg arter 10 000 a.
[ -tn2 ],

(e) £(t) = (100)et*s X1 [T?‘:L?'i%i] -

[- 10 oooln:.’]
2 .
£(10 000) ~ (100} et + X1° [zg-—:%l%g] = —1.540 X10°° mg/a,

after 10 000 a.

8. 2*Na half-life =15h, f(0) =y, = 2g.

ol

-=t
-.._-—-e15k = k=—l—n-2 = f{t)=Q2)e *

(a) 1

(210

. |
= f(1)=(2)2 '° after t hours.

S
5

- 2
(b) £(5)=(2)2 '® = 2 31,587 g remaining after Sh.
: n2 .&m2 .
(@) () =0Q)e *° t[—’—;‘_g - [(5) =(2)e 1° {—‘;—5] = —0.073g/h after 5 h.
t

) 0.4=(227° = t=(—-15)1;'—:§—2 - lf—l:;-'s-au.sn, or sbout 34 h, 49 min Tor

the sample to decc;mpose to s« mass of 0.4¢g.
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9. U-234 half-life is 2.5 > 10%

10.

11.

12.

(8) f(0)=y,=10; ! o258 K107k

—In2

T 25x10°

~ln2

-t
5 t [“—':;3]
= f(t) “—'(IO)eL £ 1&_5] = () =(10) 2V § X 10

[ -:ow ]
£(20 000} = (10) 2°° “**J L 9.972 mg after 1000 o.

10

=)
() 7=(10) 277 -t (2.5 :.107)n (0'7)-'='=~128'-°643‘a f'or.the sample

7 In2
to decay to a mass of 7 g.

Bi-210 decayed to 33% of original mass in 8 d. o 23
. —1t
(@ 033=e o k=100 pyy gkt L 1 _ U9 L

[Lad

[3

—1n2 ='—%-—3—3t -t J-‘-IEE‘-&—‘;?‘-’-’ =5.00d. The half-life of bi-210 is = S d.

1z

(b) f(12) =(1.00)(0.33)7 =0.19 = approximately 19% of the original mass

remains after 12 d.

P =8%1000, r =0.16, t =2

(a) annually (n=1): A{2) =1000(1 + 0.16)* = $1345.60
(b) quarterly (n=4): A(2) =1000(1 - 0.04)° = $1368.57
(c) monthly (n=12): A(2) =1000(1 + 224’2 = $1374.22
(d) weekly (n=52): A(2)=1000(1 + 324> = $1376.45
() daily (n=365): A(2) =1000(1 + %187 = $1377.03

) continuously:nl_i.mwA(.’-‘) ?limQIOOO(l +‘?'n—‘°}2" can be rewritten:

1 0.32
. _ . n _ 0.3z
f le&A(.?) = 1000 LITO(I +n) ] =1000e = $1377.13

P =310 000, r =0.10, t =4
(2) annually (n=1): A(4) =10 000(1 + 0.10)* = $14 641.00

(b) semianually (n=2): A(4) =10 000(1 4 0.05)° = $14 774.55
(c) monthly (n=12); A(4)==10 000(1 + %1% - $14 893.54

(d) daily (n=365): A(4) =10 000(1 + 238" **° i §14 917.43

() hourly (n==8 760): A(4) =10 000(1 + 212)°6° . 14 918.21
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(f) continuously: A(4) = lim 10 000(1 +9%~‘—')4“ can be rewritten:

1 0.40
A(4) =10 000 [ lim (1 + n)ﬁJ = 10 000e°'® = $14 918.25

—

13. A(t) = P,(1.046 25)°t —P,(1.094 639 063)! or
Alt) =P, (e)u‘ogt =P,(1.094 174 28)t, therefore, 9}%. compounded semiannually is

the better investment.

14. A0 =Py % doubles when 2 = X085t o ¢ _ 02 .51554, or about

g€ a, 56 d to doubdle.

- d[N:0.] _ | dy
15. ——3— =0.0005[N.0s]. Let [N.0:]=y, let —0.0005=k = ax =Ky =
y =yoekt= y =cekt
{a) [Nzﬂs](t) ﬂCe'D'OODSt after t seconds.
i~ a-0.0005¢ _ . Ny oo . =In2 4 -
(b) :C=Ce = 0.0005t =1in(3) t=—F0608 — 20001n2

= 1386 s for the initial concentration to be reduced by half.

16. *“C half-life is 5570 vears: ! e 0K 125570k = k =_lgl§'.’70

nz
: =t {(In2)t . (—~5570)(In0.77) .
J— so0d —_— b — 4 =2 .
Thus 0.77=e = In0.77 = —5570 = t= Tn3 =2100 8

The parchment is epproximately 2100 years old.
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EXERCISE 86

1. {a) y={ +1(x*+x+1°>0for all xXER =
- S z Ly _2@x)  30x+1)
Iny =2n{x" 1)+ 3in{x~+x +1) Y e 1 T x gl
v (x4 1F (65 +x + 13|22 4 83
X“+1 x“4x-+41
) vy=(x—-1"Cx+33°x*—2x+3° = lyj=x—1"2x+3Fx*-2x+3° =

Iniyl =4Inix —1{+5In2x +3{ = 3Inix* —2x +3| =

v 410 . 6x—1)
Tﬁx+3+x""-—2x+3

Y x-1
= vy = -102x+3 " ~2x +3)”.°[ 4

+ 10 + 6x —6
TR FITE k43

(€) Iyl=1eX x’(x°+8)* = sy;=e"‘:x|3(x'-+s)‘ - .
3 Bx

Injyi=x"+3Inixi +4In(x* +8) = %=2x+ +—="— =
x4+ 8
¥y =X X +8)° [2:: +3+ —ﬂ—]
x“+8
(x +1)° Ix +1f°

(d) yoa=—o ly ) == * -

YT &1 Y T X2 +3

- - 2 — : y__3 __ 5 __71_
Inlyl=3Inix+1|-5lnix4+2|-7lnix+3| = Y =5 1 543 x+3
v = (x+1® T3 5 7

(x+2Px+3|x+1 x+2 x+3

jxi
xyx 4] (Domain: (—1,00)) = |y}= lx.«l.x+_l

(x +2(x* +1) | x4+ + 1D

{e) y=

Inlyl=lnix|+iln(x+1) —ln(x +2) —In(x> +1) =

Y . 1+ 1 _ 3
v Ty ey S

v - xyx +1

+ 1 3x"‘
(x + 23 + )X 2(x+1) Tx+2 ¥ 41

) y= 2 +1>0forallx€R - lny-:‘ln(x +)—lin(x®+4) =

+4
Z.'-—-—x —_— X = y'— X2+1 ______x — X
Y %41 x*+4 x2+4[_x2+1 x*+4

2. (8] y-xxz- lny—lnxx2- iny=x’Ilnx = ¥—2xlnx+x = y‘—x’.‘zmxlnx-}-x)
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{b) y=x\I§ = lny=lnx\r§ = ]ny_—_ﬁ]nx =

X X-:
lﬂx —z——- " ’=x—— -l-l -J-I = ¢ ll '—Ll
,‘.r_ r r(-lnx-}-l] =y ﬁ(z nx+1)=x Glnx + 1)

(€) y=xF% o lny=1nx°"%*% = Iny =(cosx)inx =

I

%"""‘(51]1)()[!13-1— SX o Y‘=x°°sx[—(smx)lnx+°°§x]

d) y=(cosx = Iny=In{cosx)* = Iny =xInlcosx) =

YYI =In(cosx) + :clo%i'_x = y’=(cosx)*[In{cosx) —xtan x]

(@) y=Unx)* = lny=Inlax)* = lny=xtin{nx) = y lnx =

! — (1)K 1 |
v =(nx) [ln(lnm.}..-}-lnx]

1)) y=(c-.osx)5i"x = lnyﬂln(cosx)smx = Iny =(sinx)Inlcosx) =

’

y
Yy

=(cosx)In(cosx) + ZSMX - v —(cosx)5"" X[{cos x)In(cos x) — (sinx) tanx]

'

3. y=x%, 4) = iny=Inx* = lIny=xInx = %—#lnx+1 =y =x*(Inx+1) =
Y@ =2(n2+1)=4In2+4 = the tangentis y —4 =(4in2 +4){x —2) =
(4ln2 +4)x —y —4QIn2 +1) =0

4. @) f =x"% o jnf) =Inx" "% o ) = (el ¥y Inx _ - Unx)*

. - &Y .2
-inx _ lim e (inx)" _ lim&e"\ (since Inx - —2c as x~07) =0

lim x =
x -0t x —-0%
- . _ A2 -
Since — X~ — — o> 8§ X — 20; Iim x ll““=lim e (lns.)‘= lim e
X — 00 . — X —-oC

(since Inx - oc as X — o) =0 since —x° — —cc as x ~e.

(b) y=x"mx = Ilny=Inx" ~lax lny--—(!nx)lnx-——(inx)' =’Ina
__Y?=-2xinx = y ==y h'IX(x-l)( ﬁln!&)""—“x-l lnx(lnx) = ""'d"x x (IHX)

(¢) f(x) increases on (0,1) and f(x) decreases on (1,).
(d) f(1)=1 is the absolute maximum, by the f irst derivative test done in (c).

2x7ln : .
(&) y = 2% [2(lnx)‘+inx—1] = X Cinx —inx +1% y” >0 if
x*
0<x <é orif x>+e and y” <0if %<x<ﬁ. Therefore, the graph is CU on
(0,%) and {Je,o>) and CD on (%..ﬁ). The inflection points are (é, !1—:) and (Ve, “Ye).

() flx)=x"1n%
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8.7 REVIEW EXERCISE

1. {a) y=1+42%

)

(b) Yy "-=10830(X -1

{f) vy=—log:x

) v=1 ¥
0.. X

. i -+ 2% = i St e ] 0 =
. (a)xlgglw(l 2™ =1 +x_l_n_nm- 14+-0=1

(b) lim logo(x —1) = —oc (c) xl_i.mmln(x"f: +x+1)=co

(d)'xi;nt e:_‘r’ =0, since . 2 as x — —1°
X-~-1" X +
(e) | li@r_eta"x == o0, since tanx —oc 8§ X —-::,‘-'.
) xl-i.tnE In(10 —x) = —oc
x- 10"
3. (a) y=1+4In(x+2) Domein: (—2,o) Range: R; Asympiote: x = —2
(b) y=1 +3¢2x; Domain: R; Range: (1,20); Asymptote: y =1 ,
{c) y=10—e"%; Domain: R; Range: (—5,10); Asymptote: y =10
(d) y=In(l —2x); Domain: {(-—oo,]); Renge: R; Asymptote: X ]}
4. (a) Inl=0 (0 1030
() M2 2.8 (d) ln[%]-: -1

‘7304
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3.

(a}
(b)
(c)
(d)

{a)
(b)

(a)
(b)

(c)

(d)

(e}
(n

(g)
th)

)

()

)

(a)

(b)

[T

Inx=! = x=e°=1ye=1.648 721

eX=7 = x=In7=1.945 910

e =2 = 5-3x=In2 = x=§&5——1n.)=1435618
Inx +N=4 = dx+7T=e' = x=1u"—7)=11.899 538

2Inx +3In{l +x)—41ln@C+x)=lax" +In(l +xP° —1n(2 + x)* =In

[xz(l +x)3]-
o

Q+x¢

linx —2In(x° 1) =1 — ‘4 x ? = | —————
pinx nix” +x+1) nfi In(x*+x +1) n[(x*+x+i)2
f(x) =ln(x" +1) = F(x)m~ ._JX
x* 41
fix)=eX = fi(x)=3x"e¥
x e x_ e
fix) ={xe® = ["x)=1=+{xe" = 2x)
= 2{x
Larly ™y . .
r(x)=m¥ - f’(x)=k"‘) :xlnx=1___'3-mh
X" X %
y=x"—4% = y' =dax* ~4*m1
inaleX 3 1y s
y=In % = :in(2x +3) — Z1n{d4x —5) =
o= L2 —11
XX+3 x-S (Ox +3X4x —5)
y=sin(ezx) = y’=2e" cos (ezx)
y=elsinx = y’=(2cosx)e?'smx
=1 a—x+x9) f = 3x* — 1
y =1%o =Y In10)(1 —x + x7)

x
y=e*lnx = y =e*lnx+% =e*(nx +,1-5)

-

2 z 2
X X ok
F_2X'e 2xe =..e3 (x2 —1)

y={l+nx = y'=—20nx" (1) __ 20nx)

241 +Unx)” x4l +{inx)*

y =2%, (o, 1.) = y' =2%(n2) = y%0)=in2 = the tangent is

y—1=0Un2)x—0) whichis (In2)x -y +1=
X (1,00 = y* —!“: +___1—lnx = y'(l)-—l = the tangent is

V=5

X x“
y —0 =1(x — 1) which is x—y—l =0

:
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9. fix)=e"%cos2x = %)= —e *cos2x — e *gin2x =e *(—cos2x — 2sinx)
£(x) = e” *Xcos2x + 2e” *sin2x + 2¢” Xsin 2x — 4e” *cos 2x =e X(4sin2x — 3cos2x)

r(0) = 1[40) —3(1)] = -3

10. {(8) YIw:x-e"‘-J'; —x+1 = lnjyj=Inx{® lnex+]an:—x+1

2x—1

= lniy5=51nixl+x+f:.ln.(_x:—x+l.) = yv=%+l+,’(x: X+

PR xl I 2x—1
= y XTeT X x+1["+l+’z(xz—x4—l)]
(b) y=vYx* = Iny=In¥{x* = Iny =xIn{x=ixlnx =

’ o =K
-53’,—=_ +iinx =i(Inx +1) = y’=£\;—(lnx +1)

1. fix)=2x" —lnx = l“(x)walx—__%‘:r-o when 4x° >1 e x" > = f incresses on

(l,=); I decreases on (0,%).

12, gl =e¥—x = g'x)=e*—1>0 whene*>1 = g increases on (0,>) and

g decreases on (—oc,0) = g(0) =1 is an absolute minimum.

13. (a) ywex-{-e'zx A. Domain: R

B. Intercepts: y-intercept is 2, no x-intercept
C. No Symmetry

D. Asymptotes: No V.A,, lim ex-i-e’:xuoc = No H.A.
X— 4

E. Inc/Dec: y’' =e¥ — Bl y decreases on {—oc !—%—:-"), y. increases on (_l—';-‘-",&-") :

F. fGIn2) ="wﬁ J— =’ wr 1s sn absolute minimum
G. Concavity: y*” =—e* +4e >0 = CUon{—oo,) No Inflection point.

(b) |y =In(1 +x°)] A. Domain: R
B. Intercepts: (0,0) .
C. Symmetry: f(—x)=f(x) = y is even, symmetric about the y-axis

D. Asymptotes: No V.A. lim Ia(l +x?)=oc = No H.A.
. . X =~ ioo .
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8.7 Review Exercise

7 :x - = y decreases on { —0,0), y increases on (0,<c)
+ x°
F. fi0)=0 is an absolute minimum

E. Inc/Dec: y' =

=1 +x7) --3x (2x)32(1 '_\-) > 0 when x*<1 = fis CUon
(1 +x7) (134 x7)
(—1,1), CD on (—oc, —1) and (1,0} -+ 1,ln2) are Inflection points.

~|

—'l Ol i x

G. Concsvity: y” =

H.

13. (a) log-93.5 =1n93:5 _ ¢ 546 g04

In2
: log; b
(b) lnh:logeb=ﬂg leta=>b = Inb= p_ 1
logg e logbe .logbe

i Y == 'l = 'l —_— ..]L
ax%8b* = inp A=) ® log, e
logb e]

15. £(0) =y, =800, f(4)} = 7200

@ 1V =y,ek' = att=4, 7200=800e%* = k=1 _lino=im3
Gin 3)t i
f(t) =800e - = 800(3)° after t hours.

(b) f£(6) =800(3)° =21 600 bacteria after 6 h.
ln 3t
() f()=800e-  ~ (In3) = £16)=800e"31" Iiin 3) =11 865
bacteria/hour after 6 h. . '
(.‘!‘ in 3)t >inls N .
(d} 20 000 =3800e - = t="l—n_;'—é5.8(> h, or about 5 h 51 min for the

population to reach 20 000 bacteris.

16. £(0) =y, —1g, 110) =1.2g
(Alnl.2)t

@ ) =y.ek' = att=10, 12=e!0% o k=112 = fW)=e
= f(t) ---=(1.2)1-':5 after t hours.

(b) f(24) =(1.2)"" =1.549g after 24 h.

c) 2 =eé tnl.c - t=1CIn2_ 3g h; the doubling time is abou£ 38 h.

T Inl2
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8.7 Review Exercise

17. Pb-214 half-life is 26.8 min, f(0) =y, =15¢ mzy -t
(8) f)=y,ek! = 1Bk _=Rs o 1) — 15673 =157 after t

minutes.

- nd

(b) f(60) =15!2)%"°=3.178¢ after 1 h.

o2t 22(60)
(c) f1t) =15e™° [‘:;é"sz] = /(60)=15¢°° [,3“82] —0.082 193 \g/min

sfter 1 h.
;—';“-ﬁt ~
d) 1 =15e"*" = t= ——6—-81(1':———12 105 min, or sbout 1 h 45 min for the
sample to decompose to 1 g.

18. (a) P =35000, r =0.08, t =3
(i) annually (n =1} A(3)=5000(1 -~ 0.08)° = $6298.56
(ii) semiannually (n =2): A(3) = 5000(1 + 0.04)° = $6326.60
(iii) dsily (n =365); A(3) =5000(1 +%3)'"™ =$6356.08

(iv) continuously: lim A(3) = _lim 50001 ~§—1:'—,1§-‘5'}3n can be rewritten:
N o= fl -0
1 0.24
“l_i.mwA(3) = 5000 [ lim (1 + n)ﬁ] =5000e"~* = $6356.25

(b} .‘.it)lZlOeu‘s't =8000 = {= % =59 3 for the investment to reach

3B000 if the interest is compounded continuously.



8.8 Chapter 8 test

8.8 CHAPTER 8 TEST

y =6 —e %; Domain: Real;
Range: (—oc,8); Asymptote: y =6

to

1. f(x)=e* and g(x)=Inx

y=e 4

Fy*é

1 Ar )
\ OVI X -
I o -

3. {a) l-im+ln(x-—8)=—a‘., since x —8 -0 as x —8%
X'*S -
(b) lim e ¥ =0, since —X" = —ox a5 X —=
X _

"y

4. e-:[ﬂ-g =eln3“=3-.’

AD b=

5. e1'2x=5 = 1=2x=In§ = 3=§(1_1"S)

€. @ y=x"In(x*+2x—~1) = y’=§-:—£¥—")+2xln(x‘;+2x—-1)
X X —
(b) y= L Y’=4e4x(xz+1)“:“4x—-———2°4x (2x* —x +2)
X +1 (x* + 1) x+1 T
{c) y=etanﬁ = y’—_-_‘l (Seciﬁ)etan\rx-
Nx
@ y=2" = B257°
x.’

=3CInx +x° = y=x¥*2@Inx +1)

<'q

() y=x% = Iny=x’lnx =

7. £(0) =y, = 1000, £(1) = 7000 _
(@ f(=yoek! = att=1, 7000 =1000e¥ = k=In7 = f(t)=1000e
= (1) =1000(7)" after t hours.
(b) £(3) =1000¢7)* =343 000 bacteria after 3h.
(&) (1) =1000(N Un7) = £4(3)=1000(7 (n7) =667 447 bacteria’h
after 3 h.
(d) 10 000 =1000(7)¢ = 10=7' = t=l—l‘;—l.7qél.18 h, or about 1 h, 11 min for

(In7)t

the populstion to reach 10 000 bacteria.
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8.8 Chapter 8 test

8. A =Pelt a. 2 t°0.09t -t -:%1‘-6—:;; =7.7 a for the investment to double.

9. (a). [y = n(9 —x:)] () Domain: (—3,3)

(b) Intercepts: y-intercept is 2In3, x-intercepts are ;EL’E

(c) Symmetry: f(—x)=1(x) = vy is even, symmetric about the y-axis

(d) Asymptotes: lims_ln(S — x7) =lim +'ln(9 —X) = —oc = x=43are V.A,

X = —_
No H.A. x—~-3
{a) Inc/Dec: y’' = —=X y decresses on (0,3}, y increases on { — 3,0)

-

9 —x-
(F} 1:0}=21n3 is an sbsolute moximum

- M9 —x7) - 2x (= 2x). -—2(.\':4—9}-
v — == T— ""333;
9 —xr =y = Pon(=33

(g) Concavity: y’ ==
No Inflection points.

thl

1N
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