CHAPTER 7 REVIEW EXERCISES, page 534
1. Let u =2x and dv = e™ dx so that du =2 dx and v =-e¢™. Then
j 2xe " dx =uv —J vdu=-2xe " + ZJ e “dx

=—2xe " —2e+C=-2(1+x)e " +C.

2. Letu=xand dv=e" dx, so that du = dx and v= 1e**. Then
4x 4x 4x 4 dx
Jxe dx = xe —%Je dx=4xe"" —f&e™" +C

=L (4x-De* +C.

3. Letu=In5xand dv=dyx, so that du = L dx and v=x. Then
j ln5xdx:xln5xdx—j dx=xIn5x—-x+C=x(In5x-1)+C.

4. Letu=In2x and dv = dx, so that du = L dxand v = x. Then

4 4 4 4
[n2xdv=xmn2d - [dr=4m8-m2-[x/]=4m8-m2-3.
1 1 1

5. Letu=xanddv=e™ dxsothatdu=dxand v=—21e™". Then

1

1 1 1
-2 -2 -2 -2 -2
J.xe Ydx =—Lxe +%J.e Tdx=—1e -t
0 0 0

0

-2

=-—le?—le? +l=1(1-3¢7).

6. Letu=xand dv=e" dx so that du = dx and v = L¢*".

1
2

2
=e'—Let +1=1(1+3e").

2 2x 1 2x 2
, e dx =1xe
0

7. f(x)= _[ f'(x)dx = ln—xdx. To evaluate the integral, we integrate by parts
X

Wlth u-= ln X, dV :x-l/2 dx’ dl/l — %dx and V= 2x1/2 dx. Then
f lnl—/)zcdx =2x"? lnx—I 2x 2 dx =2x" Inx—4x"* + C
X

=2x"(Inx-2)+C=2Jx(Inx-2)+C.
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But /(1) =-2 and this gives 2ﬁ(1n1—2) +C=-2, or C = 2. Therefore,
F(x)=2Jx(Inx-2)+2.

8. f(x)=xe™;
Let u=x, dv=e""dx, du = dx, v=—%e_3x. Then
1 —3x 1 —3x 1 —3x 1 —3x
X)=uv—| vdu=—=xe7"+—| e "dx=——xe ——e " +C.
/™ -[ 3 3-[ 3 9
Since f(0)=0, —é+C:O and C:é' Therefore,
1 —3x 1 —3x 1
X)=——xe " ——e " +—
S(x) 3 5

9. Using Formula 4 with a =3 and b = 2, we obtain

2
Jx—zdx:l[3+2x— ? —61n|3+2x|]+C
(3+2x) 8 3+2x

10. Using Formula 5 with @ = 3 and b = 2, we have

dex— dex 2%(2x 6)V2x+3+C
:E(x—S)\/2x+3+C.

11. Use Formula 24 with a =4 and n = 2, obtaining J x*e* dx=1xe™ —%J xe™ dx.
Use Formula 23 to obtain
J. x’e* dx=1xe™ —%[% (4x - l)e4x] +

=L (8x* —4x+1)e* + C.

12. Use Formula 18 with ¢ = 5. We obtain J dx =— s +C.

x* =25 25Jx2—25
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13. Use Formula 17 with a = 2 obtaining J

X\/X

1

14. First, we make the subtitution # = 2x so that du =2 dx, or dx = 1du.

15.

16.

17.

18.

19.

20.

21.

Then with x =1 u, we have | 8x*In2xdy = [ 8(%)° Inu(}du) =

Then use Formula 27 with n = 3, obtaining

[ w mudu =?—6(4lnu—l)+C.

Therefore, J 8x° In2xdx =

r

[ e dx= lim &dx = Jim (4e™|]

w )
I <

dx

= lim

_2x . b
e " dx=1lim

b—0d0

a—»—x0

b—w

4

L
2

b—xo

(2X)

-2 .
e “dx=lim(—5
b—o

2

%J- w Inudu.

(41In2x-1)+C —lx (4In2x-1)+C.

e—ZX)
0

b

— Hm(i—1
= lim(;—3e
a—>—x0

— 11 _1
= ]Elm( e
—>00

Sa)

—2b

1y — 1
+3)=7.

3.

I dx 11m21nx| —11m(21nb 21In3) = oo,

OO ! =1 g -3/2 T il
J mdx = }%I_EEJ'Z (x+2)"dx _%1_1;2_2()6—}-2) ‘2

=lim 2 —+1[=1
bl (b+2)

Jw dx
2 (1+2x) b—>°°

I 3¢ dx =lim | 3¢' dx = lim—3¢'™
1 b—0 V1 b—w

_b-a _3-1_1._. _
M—TQ—T—jaxo—l X

b

1

lm(_ L ]L
s 2(1+2b)  2(5)) 10

617

j(1+2x) dx =lim (1)(=1)(1+2x)" \

1 —hm( -3¢ +3)=3.

7 Additional Topics in Integration



22.

23.

24.

Trapezoidal Rule:

3
dx ;[1 2 2 2 1}
a2y + + + ~0.8421.
£1+\/§ 202 14415 1442 14425 1443

Simpson's Rule

3

dc L1 4 2 4 1

— ==+ + + + ~ 0.8404.
£1+\/} 3[2 14415 1442 14425 1+\/§}

Al

1., _ _1 _2 _3 —
% =0, 5=, 0=, 5=7,X=
Trapezoidal Rule:

1 2 1 2 2 2
[ ar= %[1 #2602 12609 12607 1 ¢ x 1491
Simpson's Rule:

2 l 2 2 2
[er dx= 21 ae 0 126097 1460 o]~ 1464

_1=CD 1. __1 _ _1 _
Ax = 4)_j,xo——l,xl——j,xz—O,x3—7,x4—l.
Trapezoidal Rule:

J:llx/1+x4 dx ~ %'\/5+21/1+(—0.5)4 12421+ (05)" ++2]

Simpson's Rule:

[RESEE 037 /2 4 41+ (<05)* +2+ 41+ (05)* ++2]

3
~ 2.1791.

Herea=1,b=3,n=4and Ax=0.5,x0=1,x1=1.5,x0=2,x3=2.5, and x4 = 3.

Trapezoidal Rule:
e 0.5( L 2e” 287 2 e3]
e + + +

L5 2 25 3

—dx~—
X 2

~
~
~
~

8.1310.
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~ 2.2379.

0.25(2.7182818 + 5.9755854 + 7.389056 + 9.7459952 + 6.695179)



Simpson's Rule:
et 0.5[ L 4e” 287 4% e3j
e + + +

1.5 2 25 3

1 X

Q

0.1666667(2.7182818 + 11.951171 + 7.389056 + 19.49199
+6.695179)
8.041.

Q

25. The producer's surplus is given by PS = px — K s(x)dx, where x is found by
solving the equation 2425+ x> =13. Then v25+x” =13,25+x” =169,and
x=112. So ¥=12. Therefore, PS = (26)(12)~2[ " (25+x*)" dx.

Using Formula 7 with @ = 5, we obtain
PS=(26)(12)-2[ " (25+2%)"* dx
=312-2(3(25+x")"” + Znfx + (25+x™)"|

=312-2[6(13)+ Z1In(12 +13) — Zn5] ~ 115.76405,
or $1,157,641.

12
0

26. Letu=rtand dv=e"""so0that du= 1 and v = -20¢"", and integrate by parts
obtaining

S(t) — _20te—0.051 +J. 206—04051‘ dt — _20te—0.05[ _ 4006—0.05[ + C

= —20te” %" — 400e"%" + C = —20e " (£ +20) + C.
The initial condition implies S(0) = 0 giving -20(20) + C =0, or C =400.
Therefore, S(¢) = -20e%'(¢ + 20) + 400.

By the end of the first year, the number of units sold is given by
S(12) = -20e"%(32) + 400 = 48.761, or 48,761 cartridges.

27. If p=30, we have 2+/325—x* =30, ¥325—x* =15, or 325 - x> =225, x* = 100,
or x = *10. So the equilibrium point is (10, 30).

CcS = j;°2«/325 — % dx —(30)(10).

To evaluate the integral using Simpson's Rule with » = 10, we have
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Ax =1050=1; xp=0,x1=1,1,=2, ..., x10= 10.

10 5
2j0 325-x7 dx
~2[325+44/325-1+24/325-4 + -+ +44/325-81+/325-100]
Therefore, CS~ 341.0-300~ 41.1, or $41,100.

28.  Trapezoidal Rule:
A=19070+ 480 + 520 + 600 + 680 + 680 + 800 + 680 + 600 + 440 + 0]

= 274,000, or 274,000 sq ft.

Simpson's Rule:

A=180 10+ 960 + 520 + 1200 + 680 + 1360 + 800 + 1360 + 600 + 880 + 0]

= 278,667, or 278,667 sq ft.

29. We want the present value of a perpetuity with m =1, P = 10,000, and » = 0.09.

We find PV:wz 111,111 or approximately $111,111.
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