—
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b. The number of passengers in 2030 is projected to be N (20) & 146.711¢%046C0) _ .72 ~ 364.49, or
approximately 364.5 million. ‘ '

1 20 364.49 — 160
2/ R()dt ~ —— " ~11.36, 0r
2

¢. The average growth rate from 2012 to 2030 is approximately N T

approximately 11.4 million per year.

5
66. 1 J5 pdr =% J§ (18 =3¢ —6e~/P)ar = L (180 + 37 4 18¢~7) |

= 1 [18(5)+3e710 + 18e7%3 — } — 18] = 14.78, or $14.78,

67. 1 [ 2gx)\Pdx = - ( 2gx)3/2’ = 2./2gh; that is, 2./2gh ft/sec.

68. The average content of oxygen in the pond over the first 10 days is

1 10 12 + 107 + 100 100 [10 10 100
= [ 100 (LA dt=—/ 1- + dt
10—0Jo 12 420t + 100 10 Jo 1410 (r + 10)2

=10f,°[1 = 10 (2 + 10)~" 4 100 (¢ + 10)"] dt.
Using the substitution # = ¢ + 10 for the third integral, we have

= 10[¢ —10In(f + 10) —,ﬂr%]];o =10 [[10 ~101n20 — 170[70] ~[~10In10 — 10]}

=10(10—-101n20 — 5+ 101n 10 + 10) ~ 80.6853, or approximately 80.7%.
69. f:f(x) dx = F (x)|2 = F (a) - F (a) = 0, where F' (x) = f (x).
70. [2 f (x)dx = F () = F(8) = F (@) = ~[F (@) = F (B)] = =F ()l = — J{* £ (x) dx.
71. 13x2dx = %x3‘? =9 % = 23—6 = -—f31x2dx = —%x3|; = —% 4+9= 23—6.

72. f: cf X)dx = xF ) =c[F®)—F@)]= cfabf(x)dx.

73, P25 dx = —x3/2’ =47 - =" and2 [} yrdr=2 (3 3/2)]1 =19

1
74, f0(1+x—e‘)dx—(x+ =X —e)o

- (1+%—e)+1 = 5—e¢and

1
fol dx + jz)l xdx — fol e dx = x|} + (%xz)‘o — (M =01-0)+ (% - 0) = (e — 1) = 3 — ¢, demonstrating
Property 4.

75. f03(1+x3)dx=x+}—‘x4‘0=3+%=913_ and

demonstrating Property 5.
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Using Tethndlogy» page 493
1. The consumer’s surplus is $18,000,000 and the producer’s surplus is $1 1,700,000..
2. The consumer’s surplus is $13,333 and the producer’s surplus is $11,667.
3. The consumer’s surplus is $33,120 and the producer’s surplus is $2880.
4. The consumer’s surplus is $55,104 and the producer’s surplus is $141,669.
5. Investment A will generate a higher net income.

6. Investment B will generate a higher net income.

Concept Review Questions  page 496

Loa Fx)=f®) b. F(x)+C

2.a.cf f(x)dx b. [f(x)dx £ [gx)dx
3. a. unknown b. function

4. g (x)dx, [ f w)du

5. a. fabf(x) dx b. minus

6. a. F (b) ~ F (a), antiderivative b [ f (x)dx

7. a. z—_l_—; fab f ) dx ' b. area, area

8. [, [f ) —g(n)]dx

9.a. [§ D(x)dx —P% b. 5% — [ S (x)dx

10.a. &7 [ R(tye™" dr b [T R@)e " dt
mP 7 1

1. — (7 -1) 12. 2y [ — )] dx

r

Review Exercises  page 496

1. f(x3+2x2—x)dx=%x4+%x3—%x2+c.

2. f(%x3—2x2+8)dx:T1§x4—%x3+8x+C.
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10.

11.

12,

13.

14,

15,

16.

17.

6 REVIEW 379

1 » Xt 1
4_0y3 4 —_— .
/(x x+x2)dx 5 2 x+C

@R =212 p d)dx = 313 = 232 4 4x - C.

[x (222 +x'2)dx = [ (263 +237)dx = Ix* + W92 4 C.

JE2+) (VF=Ddx = [ (2 =x2+x12 = 1)dx = 3x7? = 13 + 5532 —x + C.

2 d
./(xz—x+;+5)dx=/x2dx—/xdx+2/-§ﬁ+5/dx=%x3—%x2+21nlxl+5x+c.

. Letu =2x + 1,50 du = 2dx and dx = L du. Then [ /2x + Ldx = % [ul?du= 2 =} (2x + 1)’ + C.

Lletw =3x2 —2x+1,s0du = (6x —2)dx = 2(3x — )dx or Bx — 1)dx = %du. So
[ =1 G2 =2+ 1) Pdx =L [ulBdu =3P +C=3 (32 —20 + 1) 4 C.
Put u = x>+ 2, sodu = 3x?dx and x>dx = ldu. Then

3 2 11
[ x? (x3+2)10dx=%fumdu=%u“—l—C:%+C.

Letw = x2 —2x +5,s0du = 2(x —1)dx and (x — 1)dx = %du. Then
Letu = —2x, 50 du = —2dx. Then f2e“2"a’x =—[e'du=—e"+C=—e"% +C.
Putu = x> +x+1,s0du = 2x+ dx = 2(x+%)dx and (x—i—%)dx = %du. Then

J (x + %) el gy = T etdu=1e"+C= %exz‘”""l +C.

Letu = e +x,s0du = (—e™* +1)dx and (™ —1)dx = —du. Then
-x 1 1
/e ___dxz-.. @:_Jrc: — +C.
(—x+x) ur u e +x

1 Inx)>
Letu:lnx,sodu=;dx.Then/(n—;)—dx=/u5du=%u6+C=%(lnx)6+C.

1 1 1
/___nx dx _2/——nx dx. Now put u = Inx, so du = ;dx. Then
x
1
/—Il—ic—-dx— /udu=u2+C=(lnx)2+C.
Letu=x2+1,sox2:u—1,du=2xa’x,xdx=%du.Then

fx3(x2+1)]0dx=%f(u—l)uloduzlf(u”—ulo)du=%(%u12—ﬁu“)+c
= (Mu—12)+C = 2 (2 + 1) (11x2 = 1) + C.
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18. Letu =x+1,s0du =dx. Thenx =u — 1, s0
fxax+lde = [(u—Du'?du= [ (@?-u"?)du=2u" 232 4 C

=23 CBu=-5+C=40Cx—-2)x+ 12 +C.

19. Putu =x —2,s0du = dx. Thenx = u + 2 and

x u-+2
— X = du = 12 4 9y~ 1/2 a'ur:/ul/za'u+2/u‘]/2a'u:2 32 L a4y 2 4 C
/m v = [ /(u ) 2

=22+ 6)+C=2/x—2(x-2+6)+C =3 (x +4)vx —2+C.

20. Letu—x—i—l sox-—u—landdu—a’x Then

Law=3 [ (2 —u 12 = 3 (3032 — 2022) 4 € = 212 (u = 3) 4+ C
/ f“““x+ / Vi 4 /( ) ( ) u'/'“ (u—3)
=2(x—-2)Vx+1+C.

1

2 ) @260 =3 4 )dx = (Jxt = 4x)| =4-141=1.

2. 243 —0x2 +2x —)dx = (x* =3 422 —x)[L =16 24+ 4—2 = —6.
4=(’—6—1)—(2—2)=1_
1 3 3 3

24, Letu = 2x2 + 1,s0du = 4xdx and x dx = %du. Ifx =0,thenu = landifx = 1, thenu = 3, so
J2ox 2x? + 1) dx =2 [P utdu =5[] =243 — 1 =242,

4
23, [ (x12 4273 dx = (%xm _2)6—1/2)}1 _ (%xw—%)

X

25. Putu = x> —3x%+ 1,50 du = (3x2 — 6x) dx =3 (x2 — 2x) dx and (x? — 2x) dx = L du. Ifx = =1, u = =3 and
1
ifx = 0,u=1,50 [0 12 (2 =2¢) (¥ = 3x2 + 1) dx = (1) (3) [y’ du = 4 (})u?|_ =1-81=-s0.

26. Letu =x —3,s0du =dx.Ifx =4,thenu = 1 and if x = 7, then v = 4, so
4
Jlxv/x=3dx = [} @+3) Judu= [} (@2 +3u) du = (%u5/2+2u3/2)}1

:(ési+16)—( +2)—%.

27. Letu = x> + 1,50 du = 2xdx and xdx = 1du. If x = 0, thenu = 1, and if x = 2, then u = S, s0

2 5
X 1 du 1 5 1
Ax2+ldx=§ . —;l—: flnu! :jlnS

28, Letu=5—2x,sodu:—2a’x,ordx:—%du. Ifx =0,theny = 5andifx = 1, then v = 3, so
1 ,' 3 1\ du 3
-2 _ 1 -1 1 11
A(S—2x) dx:/5 (“5)72—7" ys—a—m—'rs-

29, Letu = 1+ 2x2%, s0 du = 4xdx and x dx = %du. fx =0,thenu = landifx = 2,thenu = 9, so

2
172)9 -
=t /1/2 mifl=20-n=4
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31.
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34,
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36.

37.

38.

39.
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Letu = —-%x sodu = —xdxandxdx = —du. If x = 0,thenu = 0 and ifx = 2, then ¥ = —2, so
_ 1

fozxe““"z/2 dx =—[; Zetdy = —e”lo_2 =—e24l=1- =

Letu = 14+ e, s0dy = —e ¥dx and e dx = —du. Then

2 1 e—1

1
e 2 14e 2(1+e)

/0 e~ dr — /2 du_ 1

~1(1+ e—x)2 liet? u
dx

Let # = Inx, so du = - Ifx = I,thenuy = 0,and if x = e, theny = Ine = 1, so

¢Inx 1 1
/—dx-/ud 2| =14
10X 0 0

fey=[f)dx=[(B3x*—4x+1)dx =3 [x?dx —4 [xdx + [dx = x> —2x? + x + C. The given
condition implies that f (1) = 1,50 1 —2 4+ 14 C = 1, and thus C = 1. Therefore, the required function is
Fx)y=x>=2x24+x+1.

x
x) = "(x dx:/———-dx. Letu = x2+ 1,s0du = 2xdx and x dx = 1 gu. Then
f@) = %—\/——}—C V32414 C. Now f£(0) = 1 implies +/0 + 1+ C = 1,50 C = 0. Thus,
f(X)=v + 1.

fE)=[fxdx=[(1-e*)dx=x+e*+C.Now f (0) =2 implies 0 + 1+ C = 2,50 C = 1 and the
required functionis f (x) =x +e¢™* + 1.

1
f(x):/f’(x)dx:/—r;dx.Letu=lnx,sodu:%E.Thenf(x):fuduz%uz—%C:%(lnx)z—}—C.

f (1) =0+ C = —2 implies that C = —2, so the required function is f (x) = % (lnx)2 -2,

a. The integral fOT [ S —g (t)] dt represents the distance in feet between Car 4 and Car B attime 7. If Car A4 is
ahead, the integral is positive and if Car B is ahead, it is negative.

b. The distance is greatest at 7 = 10, at which point Car B’s velocity exceeds that of Car 4 and Car B starts
catching up. At that instant, the distance between the cars is fow [f @) —g®]ar

a. The integral fOT [f () — g ()] dr represents the difference in the total revenues of Branch A and Branch B at
time 7. If Branch A4 has greater revenues, the integral is positive, and if Branch B has greater revenues, it is

negative.

b. The difference is greatest at 1 = 10, at which point Branch B’s revenues begin growing faster than those of
Branch 4. At that instant, the difference in revenues is folo [f @) —g®]adr

Ax = 2-1 _

= Z,X5 = %. The Riemann sum is

S o
1(-1

wion

s

[T
N U\Ioo
K)l

S DA+ 4 fx5) A

88—-292-412-548—-7)=-4.28.
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40.

41.

42.

43.

44.

45.

46.

47,

48.

49.

The percentage of mobile phone users with smartphones is P (f) = [ R (r)dt = [10.8dr = 10.8¢ + C. To find C,
we use the condition P (0) = 38.5, obtaining C = 38.5. Thus, P (¢) = 10.8¢ + 38.5. The projected percentage of
mobile phone users with smartphones in October 2013 is P (2) = 10.8 (2) + 38.5 = 60.1, or 60.1%.

V)= [V'(r)dt =3800 [ (r—10)dr = 1900 (t — 10)?> 4 C. The initial condition implies that
¥ (0) = 200,000, that is, 190,000 + C = 200,000, and so C = 10,000. Therefore, ¥ (£) = 1900 ( — 10)? + 10,000.
The resale value of the computer after 6 years is given by ¥ (6) = 1900 (—4) 2 + 10,000 = 40,400, or $40,400.

C(x) = [C'(x)dx = [ (0.00003x> — 0.03x + 20) dx = 0.00001x> — 0.015x2 + 20x + k. C (0) = k = 500, so
the required total cost function is C (x) = 0.00001x> — 0.015x% + 20x + 500. The total cost of producing the first
400 coffeemakers per day is C (400) = 0.00001 (400) * — 0.015 (400)2 -+ 20 (400) -+ 500 = 6740, or $6740.

a. R(x) = [R (x)dx = [(—0.03x 4+ 60)dx = —0.015x% + 60x + C. R (0) = 0 implies that C = 0, so
R (x) = —0.015x2 4 60x.

b. From R (x) = px, we have —0.015x2 4 60x = px, and so p = —0.015x + 60.

a, We have the initial-value problem T’ (f) = 0.15¢2 — 3.6¢ 4+ 14.4 with T (0) = 24. Integrating, we find
T (@)= [T (Hdt = [(0.15 —3.61 + 14.4) dr = 0.05> — 1.8 + 14.4¢ + C. Using the initial condition, we
find 7 (0) = 24 = 0 + C, so C = 24. Therefore, T (¢) = 0.05¢> — 1.8¢% + 14.41 + 24,

b. The temperature at 10 a.m. was 7' (4) = 0.05 (4)* — 1.8 (4)? + 14.4 (4) + 24 = 56, or 56°F.

a. The total number of DVDs sold as of year ¢ is .
T ()= [R({t)dt = [(—0.03:2 +0.218s — 0.032) dr = —0.017> 4 0.109/2 — 0.032¢ + C. Using the condition
T (0) = 0.1, we find T (0) = C = 0.1, Therefore, T (t) = —0.01¢> 4 0.109¢2 — 0.032¢ + 0.1.

b. The total number of DVDs sold in 2003 is 7' (4) = —0.01 (4)> + 0.109 (4)? — 0.032 (4) 4+ 0.1 = 1.076, or
1.076 billion.

C(t) = [C'(t) dt = [(0.003¢% +0.06¢ +0.1) dt = 0.0017> + 0.0372 + 0.1 + k. But C (0) = 2, so
C (0) = k = 2. Therefore, C (f) = 0.001¢> + 0.037%2 4+ 0.1¢ + 2. The pollution five years from now will be
C (5) = 0.001 (5)* 4+ 0.03 (5)? + 0.1 (5) + 2 = 3.375, or 3.375 parts per million.

Cx)= fC’ x)dx = f (0.00003x2 - 0.03x + 10) dx = 0.00001x3 — 0.015x% + 10x + k. Now C (0) = 600
implies that & = 600, so C (x) = 0.00001x3 — 0.015x? + 10x + 600. The total cost incurred in producing the first
500 corn poppers is C (500) = 0.00001 (S00)* — 0.015 (500)2 -+ 10 (500) + 600 = 3100, or $3100,

The number is
10 (0.00933/3 +0.019r2 — 0.108337 + 1.3467) dr = (0.0023325¢4 + 0.00633337% — 0.054165:2 + 1.34671) " = 37.7,
or approximately 37.7 million Americans.

Using the substitution ¥ = 1 + 0.4¢, we find that

N () = [3000 (1 + 040712 dr = 3P .2 (1 + 0.4/ + C = 15,0005/T+0.47 + C. N (0) = 100,000 implies
15,000 4+ C = 100,000, so C = 85,000. Therefore, N (¢) = 15,0004/ + 0.4 + 85,000. The number using the
subway six months from now will be N (6) = 15,000/T + 2.4 + 85,000 ~ 112,659.
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Let w = 5 —x, s0du = —xdx. Then
240 ) 1 240
p )= G )2dx=240 (5—x)"2dx=240[ (—u~ )du—240u +C_§———+C Next, the
—x
condition p (2) = 50 gives == + C = 80 4+ C = 50, so C = —30. Therefore, p (x) = —— —30.
—-Xx
a. The online retail sales will be

S =[R({) dt=1582[e 0178 gt = L §2 =0.1761 | o — 89 8920176 4
$ (0) = 116 implies that —89.89 + C = 116, so C = 205.89. Therefore, S (r) = 205.89 — 89.89¢~0-176",

b. The sales will be S (4) = 205.89 — 89.89¢~0-176() ~ 161.43, or $161.43 billion.

The total number of systems that Vista may expect to sell # months from the time they are put on the market is given

by f () = 30007 — 50,000 (1 — e~%04). The number is

12
” (3000 — 2000¢~0%%) dir = [ (3000 — 2000¢0%%) dr = (3000¢ — 2re=00%)

0
= 3000 (12) + 50,000e=%48 — 50,000 = 16,939.

The number of speakers sold at the end of 5 years is
SO=[f@d= fos 2000 (3 — 2e™") dr = 2000 [3 (5) — 2¢™>] = 2000 [3 — 2 (1)] = 26,027.

A= 2 3242+ Ddx = (B +x24x)[, = @ +2+2) - [P +1-1]= 14— (-1) =15,
2
— 2,2 =1 _ 1,4
A—foexdx—iez"o—f(e —-1).
31 3 2 1P 1 2
A:/—dx—/ dx=—| =—3+1=3
| %2 ) X, 3 3
The graph of y intersects the x-axisat x = —2andx = 1, so

A =f_12 (—x? —x +2)dx = (—-%x3 —1x +2x)1

:(— +2)—( —4)=

-2

Wi

S1E
N~

+

w3

NIo

ey
ro—

A=LIf @ -g@]dx = fj € = ds = (e = 15?))|
=(?=2)—(1-0)=¢e*-3.

y
8
6
4
2
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59. To find the points of intersection of the two curves, we solve x=x,
obtaining x (x* — 1) = 0, and so x = 0 or 1. Thus,

A==t ds= (b= )| =3 -1 =3

10°

(VAP

60. 4 = fol (** —3x% +2x) dx — f12 (x> —3x2 +2x) dx

e ()
—1+1—[(4——8+4)—(%—1+1)]

_|..

I
FTE

N —

ENE.

61. The amount of additional oil that will be produced over the next ten years is given by
COLR2 (1) = Ry (0)]dr = f° (100098 — 1002957} dr = 100 [ (208" — £005') it

10
= (&%%e&o%r - g%%eO-OSf) ]0 = 1250e%% — 2000¢%> — 1250 + 2000

= 2781.9 — 3297.4 — 1250 4 2000 = 234.5, or 234,500 barrels.

Wi

173 3
4= [ A=t 424197 =
0

3
2416 1/2‘ =1lG5-4=1
3 x2+16 (4 +16) 0 =30 =9=3

63. The average temperature is

12
5 07 (<0058 + 0.4 + 380 +5.6)dr = 5 (=450 + 943 4197 + 5.61)| " =26°F.

125 + 900 + 7920

T 15(Lp (134 > 11 _
64. =1 J5 (h2 +2+44)dr = L (2 +2 +44r)| =1 (B +25+220) = 56

22 49.69, or 49.7 fi/sec.

65. The average rate of growth betweenr =0 and t = 9 is
9
o5 Jo R()de = [ (~0.00397 4 0.0374¢ + 0.0046) df = & (—0.0013¢% + 0.0187¢2 + 0.0046t)‘0

= §[~0.0013 (9%) + 0.0187 (%) + 0.0046 (9)] = 0.0676, or 67,600/yr.

66. Setting p = 8, we have —0.01x% — 0.2x + 23 = 8, —0.01x? —0.2x + 15 = 0, and so
x2 4 20x — 1500 = (x — 30) (x + 50) = 0, giving x = —50 or 30. Thus,

30
CS = [ (=0.01x2 — 0.2 + 23) dx — 8 (30) = (‘%xS —0.1x% + 23") ’0 - 240

= =201 (30)* — 0.1 (900) + 23 (30) — 240 = 270, or $270,000.
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67. To find the equilibrium point, we solve 0.1x2 + 2x + 20 = —0.1x% — x 4 40, obtaining 0.2x% 4 3x — 20 = 0,
x2 4+15x — 100 =0, (x +20) (x — 5) = 0, and so x = 5. Therefore, p = —0.1 (25) — 5 + 40 = 32.5, and

5
CS = Jy (—0.1a% —x +40)dx — (5) (32.5) = (=%Lx — Jx? + 40x )| — 162.5 = 20.833, or $2083. Also,

5
PS=5(32.5) = [§ (0.1x> +2x +20) dx = 162.5 — (4> +x2 + 2Ox)|0 ~ 33.33, or $3333.

1-4000

68. Use Equation (17) with P = 4000, = 0.08, 7 =20, andm = 1 toget 4 = 0.08

(e —1) ~ 197,651.62.
That is, Chi-Tai will have approximately $197,652 in his account after 20 years.

69. Use Equation (18) with P = 925, m = 12, T = 30, and r = 0.06 to get

P 12-925

PV = mT (1—eT) = 506 (1 —e700630) = 154,419.71. We conclude that the present value of the

purchase price of the house is 154,419.71 + 20,000, or approximately $174,420.

180,000 .
70. Here P = 80,000, m = 1,7 = 10, and r = 0.1, 50 PV = o1 (1- e“l) a2 505,696, or approximately
$505,696.
71. a. y b. £(0.3) = 2 (0.3)? + & (0.3) & 0.1. Thus, 30% of the people
1 receive 10% of the total income,

70.6) = 12(0.6)* + 75 (0.6) ~ 0.37, 50 60% of the people

receive 37% of the total income,

0 i X
¢, The coefficient of inequality for this curve is

1
L =2f01 (x —%xz——llgx)dx = lngol (x —x%)dx = %(%xz—%ﬁ)} = 1 ~0315.

50 ‘
72. The average population will be 1 [ 80,000¢%%% dr = §—°’30—0—0 (ﬁ) 00 ‘o = 320,000 (¢°% — 1) ~ 90,888.

Before Moving On...  page 500

1
1'/(2x3+\/37+%—%)dx=2/x3dx+/x1/2dx+2/;dx—Z/x“/zdx

=Lx* + 2332 4 2In x| - 4x'2 4 C.

2. £ ()= [f(x)dx = [(F +x)dx ="+ 1x2+C. £(0) =2 implies £ (0) =€’ +0+C =2,50C = 1.
Therefore, f (x) = e* + %x2 + 1.

3.Letu = x2+ 1, s0 du = 2xdx or xdx = 3du. Then
11d 1

/“J;—Ifdxzi %zi/uml/zduz%(2”1/2)+C=\/17+C=\/x2+1+c.

%
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4. Letu =2 —x%,s0du=—2xdxand xdx = —%du. Ifx =0,theny = 2 and if x = 1, then ¥ = 1. Therefore,
1 1
fol X2 = x2dx = —% le wdy = —-% (%u3/2)tz = —%u3/2{2 = —% (1- 23/2) = —137 (2\/5— 1).

5, To find the points of intersection, we solve x2 — 1 = 1 — x, obtaining x> +x —2 =0, (x +2) (x — 1) = 0, and so
x = —2 orx = 1. The points of intersection are (-2, 3) and (1, 0). Thus, the required area is

A =f_12[(1—x)— (x* = 1)]ax =f_12 (2-x—x%)dx = (Zx—%xZ—%-x3)ll

=(2-1-4)-(+-2+%) =3

-2

Explore & Discuss

Page 426

F2) =% 8+1)*? =12 Tofind F (2) using the function G, we have to compute G (u), where u = 2> +1 =9,

obtaining G (9) = & - 952 = 12 We use the value 9 for # because # = x> + land whenx =2, u =23 +1 =09,
i3 3

Page 427
1. Let v = ax + b, so that du = adx and dx = %du. Then

ff(ax-i—b)dx:/f(u)%du:%ff(u)du:%F(u)-t—C:%F(ax+b)+C.

2. In order to evaluate [ (2x +3)3dx, we write f(u) = u° so that
F@) = [fwdu= fu5 du = %ué + C. Next, identifying ¢ = 2 and b = 3, we obtain
[ @x +3)3dx = %F(2x +3)0+C= % -%(2):-}-3)6 +C = % (2x +3) %+ C. In order to evaluate
e 2dx, welet f (x) = e*,a=3,and b = —2. Wefind [e3*2dx = ¥ 24 C.
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Observe that for each x in [a, 5], the point (x, — f (x)) is the mirror y
image of the point (x, f (x)) with respect to the x-axis. Therefore,
the graph of the function g = — f is symmetric to that of f with
respect to the x-axis. Therefore, the area of 4 is equal to the area of
B.Butg (x) = —f (x) = 0 forall x in [a, b], so that area is equal

to [g(x)dx = [[—f (x)]dx=— [ f (x)dx, as was to be shown.

xg)  y=gx)=—fx)

(x, f(X) = f(x)

Page 447

1 1

1
1
1. A formal application of Equation (9) would seem to yield / —dx = —
—-1X

=—=]=1=-2
—1

2. The indicated observation would appear to follow.

3. Because f (x) = 1/x? is not continuous on the interval [—1, 1], the fundamental theorem of calculus is not
applicable. Thus, the result obtained in Exercise 1 is not valid. Furthermore, the fact that this result is suspect is

suggested by the observation made in Exercise 2.
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The graph of the integrand y = f (x) = +/9 — x2 is the upper
semicircle with radius 3 centered at the origin. Interpreting the
given integral as the area under the graph of f we find

Lo =32dx = L (m) (3= 2.
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The required area is
o f@ds = f3 fdx+ [Lf@)dx = fy xdx + [E(1/x)dx = (%x3/2)l; + (Inx)}}

=2+ (n2—-Inl)=3%+n2
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¥ (=%, f(—x)
y=fx) ' t
' y=fx)

(=, f=x) Tox, f0) ; x
E - 0 I\i/ x

— 0 :
* | £ 0, fe)

S iseven fis odd

Suppose f is even, so that f(—x) = f(x). If (x,f(x)) is any point lying on the graph of f, then
(=x, £ (=x)) = (=x, f (x)), and thus the graph of f is symmetric with respect to the y-axis. If f is odd, then

f(=x) = —f(x), and so f is symmetric with respect to the x-axis.  Finally, if f is even, then
J2 fx)dx = fi)a fG)dx + [y f (x)dx.Letu = —x in the first integral on the right-hand side. Then du = —dx, if
X = —a,thenu = aq, and if x = 0, then ¥ = 0. Using Property 2 of the definite integral, we have

S fx)dx = f: f (=) (—du) + [y fx)dx = [y f(u)du+ [§ f(x)dx because f is even. But # is a dummy
variable and can be replaced with x, so the expression is equal to 2 foa f (x)dx. If fis odd, a similar argument gives
SO f@ydx = [ f)dx + f§ f @) dx == [§ £ (—u) (—du) + [§ £ x)dx

=— [0 f@du+ [§ fx)dx =0.
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Exploring with Technology

Page 411
1. Fl(x) = % ( ) —1=1x%—1= f(x), and so F is an antiderivative of f.

3.

N
N

TAR AR
Y

4 -4
-4 2 0 2 4 -4 2 0 2 4

4, The slope of the tangent line is f (2) =4 —1=3.

Page 429
1 : { 2 0 : :
4 -
1+ +
24
0 + } t } + 22 + } + } +
0 5 10 15 0 5 10 15
C’ (12) ~ —0.0312314. C’ (12) = —0.0312314. Because C' is the derivative

of C, we can find C’ (12) either by taking the
derivative of C at ¢t = 12 or by evaluating C’ (¢) at

t=12.
Page 450
1. 10 ——t 2. The two graphs are identical.
st 1
0 ; f
-4 2
Page 459

L. [y x/9+ % dx ~ 32.6666666667.

25
2 2 1 3/2 3/2Y __
2 fidu= 1 Zu /‘9 =1 (2592 —932) =
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Page 474
1. F(x) = f(;‘ [Ri (1) —R(]dt = 20(

X

= (250098 — 400¢%9%)|]

0.08  0.05

e0.0S! e0.051 )

0
= 2502098% _ 400905 4 150.

2. 3. F (5) = 250e%080) — 400¢%956) 4 150 = 9.346.
40T 4. The advantage of this model is that we can easily
find the amount of oil saved by evaluating the
20+ function at the appropriate value of x.
0
0
Page 487

1. With P =2000,7 = 0.05,m = 1,and T = x, we obtain 4 = f (x) = 252 (%05% — 1) = 40,000 (%05 —1).

, . 3. The advantage of the model is that we can compute

2et5 t t t t
' the amount that Marcus will have in his IRA at any
time 7' simply by evaluating the function f at
letS T T x=T.
0 t }

0 10 20 30




