CHAPTER 6 REVIEW EXERCISES, page 490

1.

[\S}

[98)

J (x* +2x° —x)dxz%)c4 +%X3 —%xz +C.

J (%x3—2x2 —i—8)a’x:%x4 —%x3+8x+C

X

J (x4—2x3+i2) dxzx—5—1x4—l+C
X 5 2

J (xm—x”z+4)dx=%x4/3—%x3/2+4x+C

J x(2x* +x1/2)dx=J (2x° +x3/2)dx=%x4+%x5/2 +C.

J (x* +l)(\/;—l)dx='[ (=" +x" =dx =2x"7 -1+ —x+C.

J (xz—x+%+5)dx='[ xzdx—'[ xdx+2j %+5J dx

Z%xS —%xz +21n|x|+5x+ C.

Let u=2x + 1 so that du = 2 dx or dx = % du. So
J \/2x+1dx:%_[ u'? a’u:%pﬁ/2 Z%(2x+1)3/2+C.

Let u=3x> = 2x + 1 so that du = (6x — 2) dx =2(3x — 1) dx or (3x— 1) dx= L du.
So [ Gx-D@x*-2x+D)"dx =4[ udu=3u"’+C=3C3x" —2x+ 1) +C.

10. Putu=x"+ 2 so that du = 3x* dx or x> dx = % du. Then

3 11
(x”+2) N
33

j x2(x +2)" dx :%J. u' du :3—13u“ +C= C.
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11. Letu=x2—2x+5sothatdu=2(x—1)dx0r(x—l)dx=%du.
sz;ldle @=11n|u|+(:=lln(x2—2x+5)+c.
x°—=2x+5 29 u 2 2
12. Letu =—2x so that du = —2 dx. Then

j 2 dx = —j e'du=—e"+C=-e""+C.

13. Putu=x"+x+1sothatdu=(2x+1)dx=2(x+ 1) dvand (x+1)dr=1du.

2 2
'[ (x+1)e" dx =%f du=Lte"+C=Le" ™ 1+ C.

14. Letu=e " +xsothatdu=(—e "+ 1)dxor(e” —1)dx=—du. So

J : _l—dxz— ﬂ=l+cz 1 +C.

(e +x)° woou e +x

15. Letu =Inx so that du = % dx. Then

5
J (Inx) dx:J‘ usdu:lu6+czl(lnx)6+c.
X 6 6

2
16. J Inx dx=2f ln—xdx. Now, put u = In x so that du = %dx.
X X

2
ThenJ‘ Inx dy =2 udu=u"+C=(Inx)* +C.

X

17. Letu=x"+ 1 so that du = 2x dx or x dx = % du. Then
[ 2+ dx=1] -Du'" du o =u-1)
=%J (" —u'"")du z%(%um —1—11u11)+C

= s (1u—12)+C = 5 (x> + D" (11x* =) + C.
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18.

19.

20.

21.

22.

23.

24.

25.

Let u =x + 1 so that du = dx. Thenx =u — 1. So
J. xVx+1dx:j (u—"1u"”? du:_[ (" —u"?) du
=2u"” - 20"+ C=4u Bu-5)+C
=& GBx-2)(x+)"* +C.

Put u = x — 2 so that du = dx. Then x = u + 2 and

J T = ”+2du=j(u”2+2u-”2)du=ju“zdu+2ju-“2du

x—2 \/Z

= 207 +4u"” + C=2u" (u+6)+ C=3Jx-2(x-2+6)+C

=2 (x+4)x-2+C.

Letu=x + 1 so that du = dx. Furthermore, x=u — 1, so
3x
| —=—=dx=3 j du 3[ @ —u"ydu=3Gu" -2u")+C
Vx+1 3

= 2u”2(u—3)+C:2(x—2)«/x+1 +C.

1 1
IO(ZXS —3x° +1)a’x:%x4 —x3-|-x|0 :%_14_1:%_

2 2
45 —9x* +2x—Ddx=x"-3x+x*—x| =16-24+4-2=—6.
0 0

4

4 1/2 -3/2 3/2 -1/2 N 3/2 2
J-l(x +x )dx:%x -2x ‘l:lx - :(?6 1)- (2 2):?7
1

(98]

Let u =2x> + 1 so that du = 4x dx or x dx = %du. Also, ifx=0,
thenu=1andifx=1, thenu = 3. So

2 3
jolzox(zx2 +1)*dx = Tofu“ du=1u’| =243-1=242.
1

Put u =x> — 3x* + 1 so that du = (3x> — 6x) dx = 3(x* — 2x) dx or
(= 2x) dx= Ltdu. Thenif x=~1,u=-3,and if x=0,u = 1,
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26.

27.

28.

29.

30.

31.

1
ji 12(x? = 2x)(x* = 3x% +1)° dx = (12)(3) Lbﬁ du=4(y'| 3
—1—81=-80.

Letu=x—3sothatdu=dx. Ifx=4,thenu=1and ifx =7, thenu =4. So

[[ova=3dr =] wr3udu=[ @ +3u")du
4
= 2w = (S +16)-(3+2) =12,

Let u =x" + 1 so that du = 2x dx or x dx = %du. Then, if x =0,

u=1,andifx=2,u=35,so

f fd” Linuf = Lins,
ox +1 2

Letu=5—2xsothatdu=-2dx, ordx= ——du If x =0, then
u=>5and if x = 1, then u = 3. Therefore,

3 3
j‘(5—2x)-2dx=j—ld—§’ 1yl 1 1
0 2w 20 L7610 15

Let u =1+ 2x° so that du = 4x dx or x dx = % du. If x =0, then
u=1andifx=2,thenu=9.
* du

J \/1+2x u”?

=2u ”2\ =2(3-1)=4.
LetuZ-%xzsothata’uz—xdxorxdxz—du.Ifx=0,thenu=0andifx=2,
then u =-2. So

2 _ 2 -2 -2 _ 1
J.O xe VP gy = —J.O e du=-e"

:—€2+1:1——2.
0 e

Letu=1+e¢e " sothatdu=—e " dx and e * dx =— du. Then

2
" dx——f@—l 11 el
1 (1 + eix)2 1+e u2 u

I+e

2 l+e 2(1+e)
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32.

33.

34.

35.

36.

37.

38.

Let # =In x so that du = %dx. Ifx=1,thenu =0, and if x=e¢,

thenu=Ilne=1. So
1

Jln—xdx udu—lu‘ :l.
2 % 2

f(x)z'[ f'(x)dxz'[ (3x2—4x+l)dx=3j xzdx—4j xdx+j dx
=x’-2x"+x+C.

The given condition implies that f(1)=1or1 -2+ 1+ C=1,and C=1.
Therefore, the required function is £ (x) = x> — 2x* + x + 1.

f=] f’(x)dx=j \/ﬁdx. Let u=x+1 so that

du = 2xdx0rxdx—1du So f(x)— \/_ Ju+C=+x*+1+C.

Now f(0) =1 implies v0+1+C =1 or C=0. So f(x) = Vx* +1.

S =] f(xydx=] (1—e*)dr=x+e " +C, f(0)=2 implies 0+ 1+ C=2or
C=1.50 f(x)=x+e " +1.

S =] fr(xydc= f I e Letu=1nx so that du= L dx. Then
X

S0 =[ udu=%u’+C=4(nx)’+C. f(1)=0+C=-2 gives C=-2. So the

required function is f(x) =4 (Inx)* -2

-9

Ax= 2zl =%, x,=1,x=%x,=2, x,=12 The Riemann sum is

1.
5750
FODAx+ -+ f () Ax = {[-2(9) +1]+[-2(3)” +1]+.--+[— A +1]ld)
(—188-292-412-548-7) =—4.28.

1
5

C(x) =] C'(x)dx =] (0.00003x” ~0.03x +20)dx

=0.00001x> —0.015x> +20x + k.
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39.

40.

41.

42.

43.

C(0) =k =500. So the required total cost function is
C(x) = 0.00001x> — 0.015x" + 20x + 500.
The total cost in producing the first 400 coffeemakers per day is
C(400) = 0.00001(400)° — 0.015(400)* + 20(400) + 500 = 6740, or $6740.

a. R(x) = | R'(x)dx =] (-0.03x+60)dx =~0.015¢" + 60x + C.

R(0) = 0 implies that C= 0. So, R(x) = —0.015x> + 60x.
b. From R(x) = px, we have —0.015x” + 60x = px or p=—-0.015x + 60.

V(t)=[ V'(t)dt =3800 (¢-10)dr =1900(t — 10)’ + C. The initial condition

implies that V(0) = 200,000, that is, 190,000 + C = 200,000 or C = 10,000.
Therefore, V(f)=1900(z — 10)* + 10,000. The resale value of the computer after 6
years is given by

V(6) = 1900(—4)* + 10,000 = 40,400, or $40,400.

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(¢) = 3000z —50,000(1—e™*%*").

12

The number is J‘ 012 (3000 — 2000 %) df = (3000t 3 2(())(())(1 eom;j

=3000(12) +50,000e** - 50,000 = 16,939.

0

The number will be

N(@) = j 3000(1+0.41)™"* dt = %2(1 +040)"7 +C  (Letu=1+0.4t)

=15,000v1+047 + C.

N(0) = 100,000 implies 15,000 + C = 100,000, or C = 85,000. Therefore,
N(?) = 15,000 1+ 0.4z +85,000.The number using the subway six months from
now will be N(6) =15,000v/1+2.4 +85,000 = 112,659.

C(x)=[ C'(x)dx = (0.00003x” ~0.03x +10) dx

=0.00001x> —0.015x> +10x + k.
But C(0) = 600 and this implies that £ = 600. Therefore,
C(x) =0.00001x> — 0.015x* + 10x + 600.
The total cost incurred in producing the first 500 corn poppers is
C(500) = 0.00001(500)" — 0.015(500)* + 10(500) + 600
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44,

45.

46.

47.

48.

49.

= 3,100, or $3,100.

The amount of coal produced was

5
[[35¢" a1 = 33 ool _g75(e" _1)~ 194,
0 0.04

0
or approximately 19.4 billion metric tons.

A= (x + 2+ de =+ x4 =[27 427 42)=[(-1) +1-1]
=l4-(-1)=15.

2

(P e g 1| 14 .
A—joe dx=xe 0—2(e 1) sq units.

3
4 =f izdx =I13x_2 dx = =

1 X X

3 2
X

I X
A :J‘_z(—x2 —x+2)dx:—?—?+2x

= Z+—:4—.
6 3 2

A= {1/ (@)~ g(0)]dx
= Jj (e —x)dx

{3
2 0

=(-2)-(1-0)=¢"-3.

2
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50.

51.

52.

53.

54.

To find the points of intersection of the two

4 3 q
curves, we solve x” =x, x(x> — 1) =0 5
giving x = 0 or 1. The region is shown in ‘ \
the figure at the right. : y=x y=%
_ g 1o2 15" 11
A—Io(x—x ydx =5x"—=sx ‘0—7—3 1 -
N . 05— 0.5 1 15"
=55 Sq units. -1

-2

A= J‘Ol(x3 —3x? +2x)a’x—J‘12 (x* =3x> +2x)dx

4 1 4 2 ¥
=x——x3+x2‘ —(x——x3+x2) 3

4 0 4 1 2.5

2

= -1+1-[(4-8+4)— (4 -1+1)] ..
:l—i-l—l 1 y=x3—3x2+21

4T4TD 0.5 .

" NL///144 3

The additional oil that will be produced over the next ten years is given by
[IR.(0) = R(0]dr = [ (100" ~100¢"™)dr =100 (e - &™) di
10

= meo'og’ —meo'os’ =1250e"* —2000e** — 1250+ 2000

008 005 |,
=2781.9 -3297.4 - 1250 + 2000 = 234.5
or 234,500 barrels. (tis expressed in thousands of barrels.)
1 11 :
X
A=—| ———dx=—-—-2(x"+16)"?
3L\/x2+16 32 ‘0
1 T 1
=—(x*+16)"*| ==(5-4)== sq units.
3 ( ) =3 (5-4) s

Setting p = 8, we have —0.01x> — 0.2x +23 =8, —0.01x> —0.2x + 15=0, or
x>+ 20x — 1500 = (x — 30)(x + 50) = 0 , giving x = —50 or 30.

50 ) 001 5 0o oay”
CS = | (-0.01x* —02x+23)dx ~8(30) = - % ~0lx +23x] - 240
0

3
= —w —0.1(900) +23(30) — 240 = 270, or $270,000.
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55.

56.

57.

58.

59.

To find the equilibrium point, we solve 0.1x* + 2x + 20 = —0.1x> — x + 40
0.2x* +3x—20=0, x>+ 15x — 100 =0, (x + 20)(x — 5) =0, or x = 5.
Therefore, p =—0.1(25) — 5 + 40 =32.5.

0.1

5 ) s 1, 5
CS= J.O (—0.1x" —x +40)dx — (5)(32.5) = —?x —Ex +40)c|0 -162.5
=20.833, or $2083.

PS = (5)(32.5) - jj(mxz +2x+20)dx = 162.5 = %1 + x> 420x)]
—33.333, or $3,333.

Use Equation (17) with P =4000, »=0.08, 7' = 20, and m = 1, obtaining

A= w(el'é -1)~197,651.62
0.08

that is, Chi-Tai will have approximately $197,652 in his account after 20

years.

Use Equation (18) with P =925, m =12, T= 30, and » = 0.12, obtaining
py =2y JUDOB) (_ joany _g9975 56,
r (0.12)
and we conclude that the present value of the purchase price of the house is
$89,972.56 + $9000 , or $98,972.56.

Here P =80,000, m=1, T=10, and »=0.1, so

PV = (1)(8(())—’1000)(1 —e ") = 505,696, or approximately $505,696.

a. Ay

1.0
0.8
0.6
0.4+
0.2

02 04 06 08 1.0

b. f(03)= }—25(0.3)2 + %(0.3) ~ 0.1 so that 30 percent of the people receive 10
percent of the total income. f(0.6) = %(0.6)2 +%(0.6) ~ 0.37 so that 60 percent of
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the people receive 37 percent of the total revenue.
c. The coefficient of inequality for this curve is

1 1
=2 e - ortae= e = (4 -4

0
_17 o
=34~0315.

60. The average population will be

%J‘ 80,000~ gy :80,000.( 1 jeo'OSt

5

= -320,000(¢** —1) ~ 70,784.

0

5 | 005

1

3
3dx 7Tl _ r(—=+1)= ZT” cu units.

61. V:;zj =

1

62. Solving the equation x"* = x*, we find that x"*(x** -1)=0 andx=0orx = 1.
Next,

1 1
V= ﬂfo (x—x")dx = (L x? —%xs)‘ =7(3—1%) =3 cu units.
0
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