Chapter 14: Integration

AV = 4n(6.5x10"4)2 (10‘5) =(1 .69x]0'”)n: em?

4. (Pra)v+b)=k
P:—k--"‘a

dP = —k(l"i‘b)-zdl’

45. a. We substitute g =40 and p = 20
402 4000

b. We differentiate implicitly with respect to p.

i d 8000
0505 202|200

200 dp p3

From part (a) g = 40 when p = 20. Substituting gives
d 8000
! [2 .40__‘7J _—

200 dp 20°
f{i =25
dp

& g(p+dp)=q(p)+dg=q(p)+q'(p)dp
(19.20) = (20 +(-0.8))
= q(20) +¢'(20)dp
=40+ (-2.5)(-0.8)
=42 units
46. a. Profit=TR-TC = pg-7g

[ 5 3 | _ 2 80,000 A 3 _6s 2+6500q—40.000
P:E-q —66g° +7000g (5004} 7+ 27 7

If =100, then P = l(roof ~65(100)* +6500(100) - 40,000 = 460, 000
' 2

b. We use P(q + dq) = P(q) + dP with g =100 and dg = -2,
P(98) = P(100+(-2))

- P(100)+(%q2—l30q+6500)dq

= 460,000 +E(100)2 ~130(100) + 6500] (-2)
=$443,000
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Principles in Rractice 14,2

L [283dg=28394C
The form of the cog( function is 283¢+C

3
2. [0.12¢% = (112%-+C=0.04:3 +C

The form of the revenue function js
R(1)=0.048 + C .

3. Let 8(1) = the number of subscribers ¢ months
after the competition entered the market, then

480
S'(!) = '—_3‘— .

t

S(t) = j—:}fj—odf =~480 [ ar

-2
=—480{-{—2—J+C’ =240 4 ¢ =-2%]-+c
5 !

The number of subscribers is S = 2—;“)-+ C.

f

4, j(500+3ooJE )dt = f[500+300r1‘|)dt

3

1z 23
=500¢ +—J-+C=500r+5r2 +C
2

1
The population js N(1) = 5001 4-% T+

The amount of money saved is E:Edr ;
t

j(z.lr"- —65.4r+49l.6)dt

A prl
=2 = -65.4 5 +491.6r+C

=073 _337,2 +491 614 C
€ amount of money saved s
50=075 _35.92 +49] 6t +C

~ Probjep 142
l. _ﬁ dr =7y +C

2,

&l L1 I
2x€£\~=3“.}—dr=5|n[x]+c
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1‘8” 1_9
30 J‘-\'Sd\: = .— ~ 4 C—: 2 -+ C
8+1 9
244+
4. _"sz" a!t:SJ-.\cz‘l dr=5.2 +C
2441
25 25
=5'L+C=—)-:—+C
25 5
=T+l
5 J.’J',\ 7d¥-—5'[,t Ty 55 +C
~7+1
‘=5'L—+Cz--»5_4 C
- 6x5
-3 =3+1
Z 1 -3 1 3
6 _‘_dZ:— d":— +C
j 3 3 I 3 -3+1
1 ~2
=“'£'—+C:—_1__§ '
3 - 622
=10+]
—dv =72y mdl X £
jr’” J ~10+1
2577
== iCae R
G 9y
4+] -3
8 = de=7 [yt =7 f__,c__l__”:
+ [ =
7
1 t—?/d-rl (34
9, —dl = f_-i/‘;d!: -C = +C
(774 I T =
4 4
T
3!3"4
7 T -2 g G
10. I—‘Td?::—jx v =_. +C
A 2 41
2x 3
7 4
-—..—.x_-.i__*_c
4 =
14
:_—S—PC
5x4




Chapter 14: Integration

41

1L [(d+0)de = [ddr+ [edr =4r+ﬁ-l~+c

2
=4r+—+C
2

12. j(rj +2r)dr= = +2J.r dr

r3+1 ]_I-z-]

=—42.—+C
3+1 1+1

i‘4

SRS Y
4

13. J'(ys —Sy)dy = Iysdy— fSy dy
541 141

=2 _5.X e
5+1 1+1
6 2 6 2
=t gilogiped 3 o5
6 2 2

14. j(s-zw-ﬁwz)dw
= J’s dw—ZIw dw—sjwzdw
=5w—2-w—2—6-—}£+C
2 3
=5w—w2 —2w3 +C

15, J‘(3:2 —4r+5)dr =3_[tzdt —-4J'r dit + Is dt

P
=3.-3--4-—2-+5r+C=r3—2r2+5:+C

16. J’(1+12+:“+r‘3)d;
2 J'ldr+ jrzdr+ _[r“d:+ _[r" dt

!3 5 t?

=td—t—+—+C
3 05 7

17. Since 7 + e is a constant,
_[(7+e)cix=(7+e)x+C.

[(5—2"')dx= J(S—%)dx: J'%dng.wc

18.

o0
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19.

20.

21

22,

23.

26.

ISM: Introductory Mathematical Analysig

J'[—'_;-—%ﬁ]dx = % I.r dx—% J-.t"dx

_[nexdx = th.e‘rdx =ne*+C

 byeldeal (s
?+x 1_-3—Ie + _[xcix

2
=lex+2i'—t—+C
3 2

iy
=2 45l +C
3

J(_r“ -9x8 435 4 3 )dx

9.3 7 -3 -2
=% e g X ¥ e
9.3 7 8 =B

#3 9 |

j(o.7y3+10+2y'3)a3»
-2

4
=07-Ls10p+2.2—+C
4 -2

=O.l75y4+10y—-[—2+c
y

L
"2‘/; - 2 2 ___..x_z_--i'C'
.[ 3 dx —_.[ e L+
P g
=_g.x_.+c=_it—-+c
3 % 9

Idz= Il dz=1-z+C=z+C
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1 [ T
27 dv=—|x 9gyr=— +C
I4§/x—z J 4 —L+1
% 3
4
=1.L+C=.€C_+C
4 3 3
4
—4 —4
B [—sdi= [ [P
(3x) 27x 27
4y
St +C
27 =341
)
~——4—-X——+C= 2 +C
27 -2 27x?
29 ﬁ_.}_ d_] 'Bd. 3 -3
. 73 1—3-_[,\ - _[x dx
I 3+1 3+1
___.x_,..._ f_+c
3 3+1 -3 +1]
1 ‘4 '—2 4
= TS sz_.+_3__.|c
3 4 -2 2 2x2
30. J'[—l-———[qu‘c = l J,r'3dx— Il’_4d):
2° ¥ 2 )
1 572 3
=T
2 -2 3 €
=-__]._+ l +C'
ax?t 3y}
31 iﬁ__.z_ dw—é_[wzdw ZI 24
bR 4 3 5 3 w “dw
=E--"i_g..w_l+c_wj 2
% T T

4
- 4[eSds =4es 4 C
e
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33. .[31‘5_ 4 du =Sl J-(3u - d)du = %(3 ju du—4 Idz:)

34.

35.

36.

37.

38.

no 3 5 4
J——du (+C="4°_2
7 ] & 10” 511+C

I(ue +e"Ydu = Iue du+ |e" du
ue+l ;
+e" +C

e+1

J'
J[3y3 -2y? +e—6—de

= 3_[yjdy— 2 J'yzdy +é _[w"d_'v

4 3
U 1 .
:3-J_4__2.y_.f_g.e) +C
3 4 3 I
=2 +—4C
4 3 6

[(25 -390 ) - j(zxf —3.3}&

' 2
=2__«Y:i__3l-x_+c__‘_1x__12x4+c
4 4 3 5

2 4
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40.

41.

42,

43,

i 1 2
3 2
s DB
5 3 2 1
3
5
3 1
=—3't “Tx243x% 4 C
25

(5o 3

1 end;
= 1¢3du+_[u 2du

J'(.\:z +5)(x—3)dx = J'(:cz' o +5x—15)dt

3 2
==—-3.2 455 _IsricC
3772

E-S

2
=X 2 iseec
4 2

J-.r4 (x3 +8x? +7)dx= I(x7 +8x6 +7x4)dx
=£+8v-’£+7-x—5+(:‘
7 5

8

8 7 5
gl B

3 7 5

Jl\/;(x +3)dx = j(x% + 3.17; )dx

44,

45,

46.

47,

48.
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J'(z-i-?.)zdz = J.(z2 +4z+4)a’z

23 22
=—+4-— 4z 4+ C
-3 2 e
3

=‘%+222 +4z4C

[Gu+2)du < @1 +54u% + 360 + 8y

4 3 2
=271 454.5 1362 L purc
4 3 2

.-u—?u“ +183 +18u2 +- 8y + C

El 4
-5 -5
=4-)'T—4-)'T'+ x+C
5 5
ES
5
= 20; =5x3+x+C

Jll_z (2114 +3? )73 )du

. j(z# +3—2v_5)dv

3 <4
=22 432V o
3 4

2
=g1—+3v+—-IT+C
3 2y
L7
I[Ge” e (JEH)]du = J[Ge" —u? —HSJW
9
3 4
2
et
5 4
')
7 4
2
bet 21 ¥
9 4
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4 w3 4 3
49, J-:—: +10z dz:—]- z_+IOz oo
2:° 29422 ;2
Egf 5
25.'.(2 +102)d.;
3 2
S E B
2{ 3 2
3 e 2
=—+——4C
6 2
oty 1, 2
50, J. '2 dy =— [.\’ -5+—]dr
5x X
3
=1 S —sxt2hd |+
503
X 2x x 2x
SIS |8 g
e.T e.\' e.\'
= j(H»e")dx
=x+e' +C
)% x4 ‘
52. der_ [—a
= [(* + 254 7 2yax
o -
=—+2 4y C
5 2 -1
5
=—x—+.w;2 —l+C'
5 X
53. No, F(y) - G(x) might be a nonzero constant.
54 ; d x x x X
. A, F(A)=—(xe )=_re ter(=e'(x+1)
dx
b.  There is only one.
55

b Becagse an antiderivative of the derivative of a
function is the function itself, we have

d 1 |
e L P +C.
‘&[\/xz +1J . 241

Section 14.3

Principles in Practice 14.3

. N(@)= j‘;—]fdi': j(800+200e')dz

=800¢ + 200 + C
Since N(5) = 40,000, we have

40,000 = 800(5) +200¢° -+ C, so
C = 40,000 (4000 + 20095)

=36,000-200¢° ~ 6317.37
N(t) =800 +200¢' +6317.37

. Since y" = ;-i(y') =84r+24

2
= [(84¢ + 24yt = 34[%J +2414C

=426% 4 2414 C
Since y'(8)=289] , we have

2891=42(8) + 24(8) + C; = 2880 + G, so
Ci =2891-2880 =11, and 3 =4d2:2 4 2dr 411
o= [ydr= | (42;2 +241 41 l)dt

f3 [2
=42 '3— +24 ? 'I'I“'l'Cz

=140 4120 111+

Since y(2) = 1835, we have
185=14(2)° +12(2)% +11(2) + 0
=182+Cy,50 C; =185-182 =3

YO =142 4122 £ 110+ 3




Chapter 14: integration

Problems 14.3

1. .@:3}?—4
dx

— 3 —-4x+C
y= j(3x—4)dx—*2—

13
Using y(=1) =7 Brves

B3 4 e

2 2
E:E.{.C
2 2 )
Thus C= 1,50 y=——4x+1.
2. Q=x2—x
dx
e I .
2 _x)de="———+
y=j(x —,x)dt— Ty
3 42
19 . I9_§__3__+C
Usingy(3)=?g1ves Cll
E=%+C
? &2
Thus, C=5, so y=——3————2-+5.
5 il
.y . |
2
= j_5~dx= js_»;‘i‘dx=5."—+C=mJE+c
y= I
Vx ;
¥(9) = 50 implies 50=10/9+C, 50=30+C,
C=20.

'I'hus y:]O‘\j;“i"zO-
y(16)=10-4+20=60

4. y' = —x2 +2x
3
i

l
8 BT
y(2)= 1 lmplies 1=—§+4+C,SU C= 3

3 1
X 2
Thus y= ——3““*‘ X

3

] +l—i—l
_V(])z'_g 3 3
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5, y" = —3x2 +4x

2
y'= _[(—33:2 +dx)dy = -2 + 257+ G

y'(1)=2 implies 2=-1+2+Cj, so C| =1.
A 2 x{L-&-sz +x+C
y=f(—x +2x +l)dx=——:1- 3 y

. |
y(1) = 3 implies 3=—Z+€+|+Cz. 50

19 < -:~2x3 -
C2 :E. Thus J’="‘T 3 ]2

6. y"=x+|

2
X
V= J(x+l)cir=—2—-+.r+C]
Y'(0)=0 implies 0=0+0+C),s0 C; =0.

2 -_3 x2
y= J‘|ix—+x:Idx=l6~'?T+Cz-
2

y(0) =5 implies 5=0+0+C;,s0 C; =5. Thus

3 2
X X
=—4—+35,
=6 2
7. y'" =2x

y"=I2x de=x* +G
y"(-1) =13 implies that 3=1+C;,s0 € =2.
3
e 2 '=3—+21+C2
¥ -—-I(,L +2)d.1 3 ]
¥'(3) =10 implies 10=9+6+C;,s0 C3 ==3.
4
= £+2\:—5 de=2-+x?-5x+C5.
YT 12
y(0) = 13 implies that 13=0+0-0+C3,50

4
X 2 _5¢+13.
)= —t X
Cy =13 . Therefore } 12

8. y'":ex-i-l
Y= j(e"+1)dx=e"+x+£’|

=0.
»"(0) =1 implies 1=1+0+Cj, 50 G

el wsfieme e

C =l'¢
1'(0)=2 implies 2=1+0+C3,50 &2

3
2 X C
X BN gL 3
y= J-I:e'r +—2—+l:|dr_e 3 6

o
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¥(0) =3 implies that 3 = | + 0+0+Cy, s0

3
Cy =2. Thus y:e"+%+x+2.

r=[0.7dg =0.74+C

If g =0, r must be 0, so 0=0+C, C=0. Thus
r=0.7g. Since r = Pq, we have

=19 _ 0.7. The demand function is
q

10. —=10-—gq

1 1 5
= 1 10~—gldg=107-_" +C
r J‘[ lﬁqu q 324
When g =0, then r=0,50 C=0and

Fi= IOq—3—[2~q2. Since r = pg, then

p= £ IO~——]-q - The demand function is
q 32

[
=10-—gq.
p 324

1, 275-¢-0.342
dq

Thus r = J'(275—q-0.3q2)dq

=275g-0.5¢° -, lg° +C . When q =0, r must
be 0,50 C=0and » = 275q-0.5¢% ~0.14°,
Since r=pq, then p e 275-0.5¢ —O.qu ;
Thus the demand functiin is

P=275-050-0.14°.

12

e

W 3000-3(2¢ + 243 ), 50

7= J(5000- 6 - 647

4

= 5090(] —3q2 hiq_..,. '
W 2

hEﬂ q :0' then r=

-

0,50 C=0and

= 39
4 50009‘“‘34'2 ——g—. Since r = pg, then
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3
P =—=5000-3q - 3—;]-_ Therefore the demand

. = 3
function is p = 5000 -3q —-3;]—.

i3, 2 1.35
dgq

= [1.35dg =135+

When g =0, then ¢ = 200, 50 200 =0 + C, or
C=200. Thus ¢ = 1.35¢ + 200,

14, g-c—‘z 29‘\"75
dq

c= I(Zq +75)dg = q2 +75¢+C
‘ When g =0, then ¢ = 2000, so C = 2000. Thus
the cost function is ¢ = qz +75¢+2000 .

15, 22 0.084% ~1.69+6.5
dgq

o= j(o.oezqz ~1.69+ 6.5)dq

.0
_OTqua “U-St]z +6.5¢+C. If g =0, then

¢ = 8000, from which € = 8000. Hence

¢ =0—'??§g3 -0.8¢% + 6.54 + 8000, If g =25,

substituting gives c(25) = 8079% or $8079.17,

ig, 22 0.0002044° - 0.0464 + 6

17.

dg
c= [(0.00020442 ~0.046q + 6)dg

=0.000068¢” -0.023¢% + 64 + ¢

When g =0, thep ¢ = 15,000, from which
C'=15,000. The cost function i

¢ =0.000068¢° - 0.023¢° + 64 + 15,000, When
¢ = 200, substitution gives c(200) = 15,824,

2
CG= -—P—+2 dP-—.~£—+2P+C
25 30

When P = 10, then G = 38,5038=_247p +C,
from which C = 20, Thus

G=——LP2+2P+20.
50
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Section
18. Lo 15-x Thus T4
dx 7(965.335245)~ (965 335245)
2 = 6 .
e I(wl.S —x)dt =—1.5% __:12_+ c [(965.335245) +2(965.335245) _ 2(965.335’)45) +G]
@ = < = 2 -

When x = 1, then y = 57.3, s0 -[(~

9 6
= 3,598, 280,000 65.335245)" 4 2(—965.335245)3 —2(-965 3352485 + ¢ )
' 2

573=-15-0.5+C,or C=59.3. Thus y =-1.5x-0.5x>+59.3. _
Prineiples in Practice 14.4

; _ P2
19. 1»=‘[--(P]_Pz)"d’r=—(ﬁ A) +C

2In 4ln 1. Using the valyes given, _41: ~0.5(70 60)o~0-5¢
(P ~F )Rz (R “Fi)Rz 4t - e =5 HOS
Since v =0 when r = R, then U=~*—l--?——-—+C,sn =1 Thus T(r).—.jﬂdf_ s
4l 4in o —I—Se Mdt 10705
22
(A-R)* (R-R)R> _(R-R)(#*-7) 2. The numb
V= + = i mber of words memorized |
aly 4l 4l W)= (23 S (o).
d —fmdf=351n]:+1]+c_
E P o g
!\ 20, E‘; =100 3q Prﬂblenls »

2 3
r=_[(]00—-3q )dq:lODq—q N L Lot umx+5 dy = 1 = g

j(.r+5)7[a{1- s fary, Wb (x+5)8
] fu du_?+cz__?)_+c,

When g =0, then =0, s0 C=0and r=100g-¢’. Since r=pg, then p="—=100-¢°.
g

£ 2
N S 2, e
" gg 2¢ 242 ﬁS(—H-?) ‘if=l5f(-\?+2)4[dr]=]5,(-"+2)5
7

5 TC=3x+2P 4+

' 5 3 3 i
g Wh =5,thenp=75,50 N=—-—=——. - Let w=yx? 4 e F
enqg P 7 2(25) 2 J. ( 53_‘:')51'”__2" dl‘
2x x2+3) dy _I 2 3 6
SPAT+F3) 2y =[5, U
21. £:0.003q2—0.4q+40 ( ) ] fu du-_—ﬁ_ﬁ-c
dq

)

s j(0.0(qu —~0.4¢q +40)dq =0.001¢° -0.2¢% +40g+C AT

When g = 0, then ¢ = 5000, so

5000=0-0+0+C, or C=5000. Thus ¢ =0.00 lq3 —~0.2q2 +40g +5000 . When ¢ = 100, then ¢ = 8000. Since

‘I. Avg. Cost =E=M ot , when g = 100, we have ¢ = LAY
Quantity g 100

when g = 50 is not relevant to the problem.)

4 Let y=y3 5.2
5" 16 =gy = (3% 4 10x) ey,

f(3x2 +1 Dx) (xJ +5x% 4 6) dx

= [P 4s502 +6)|[(3.\'2+10_x-)m—]

:fu du:%?__',c

dc
= $80 . (Observe that knowing 5 27.50

22, f"(x)=30x" +12x
flx) = j(aox“ +12x)dx = 61° +6x° +C|
f'y=10, s0 10=6+6+C; and C} =-2,
S(x)=6x" +6x% -2
f(x)= [(6x° +6x% -2)dr =" +227 - 23+ G

=

[P
\T——ﬂx-c
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5. Let u =y3 +3y2 +1 :du:(?:yz +6y)d;,
I(3y2+6y)(y3+3y2+1)%afy
- J'(y3+3y2+l)% [(3y2+6y)dy:|

&
I
jsdu-iw

|..||...

3(y +32+1) +C
5
6. [se® 60415 -3 +0)! e
= fsr* =3¢ 4071015 ~61 + ]

(582 =32 +1)'8
T’

+C

7. Let u=3x-1=>du=3dx

] e O

Gx-1)° (Bx-1)

= -:5; jla du =-§- Iﬂ_Bd"
u

-2
—E ) 6

9 letu=2x—-1=du=2dx.
1
I\/Ex—ld\‘ = _[(Zx-—l)zdx
1
=lj(2x—1)z[z dx]
2
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10, Letu=x-5=du=dx

|
| e = [(x=5) 2 [dx]
de=|(x-35) 2|
el
172
Iu_llzdze=uT+C o
2

L
W L) TN, oo
=T

2

11. Let u=Tx—-6=du =7 dx

j(7x_6)4dx =717-_[(7x-6)4[7 dx]

12. [x? (3x3 + 7)3 dr =é j(3x3 ¥ T)3 [9.&1:]
(3x3 + 7)4
—t

1 +C
9
(3x +7)

13. Let v=5u% -9 =>dv=10udu

] 2_gyl4 10w du)
jza(su2—9)“‘du=]~aj(5u N

15

15 (5u2_9) C
l 14 _L."_+C=—-——"+ ¢
_Ojv d"”lg 15 150

1
14, [oxyl+2x7dx =% j(l +2x2)’ [4x di]

(I +2x2)%
A’ 4C

_9-
=2 %
3
_7.(14»2):2)2

552
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IS, Let w=274,5 = du =5y

[axt (27+x5)1ldr=§f(27+x )’l[sﬁdr]

16. Letu=4_ 5x = du = ~5y.
fta-5)%ax = “51 fta- 5:{)9[—5 ol

17. Let N=3Yr=dy=3 gy
f3e3”"dx= jeB‘r[B dx]
= |e"du = " +C =M +C

18. f5e3’+7dt=§fe3”7[3dr]—£e3”7 c

19. Let u=¢24, = du = (2t + )dyr

[@r+ne g - Je™ 1 11y an

2
=Ie“du=e"+C=e’ s

20, -"_3“,28-;&&,“, = f e [—3w2dw] =g +C

21, Let 4= 7x2 = du = 14y dy

1 7x? 1 u

14y dv]=— dl
1 e [ 1 i fe te
=— gt $C= 7x?

553

24, j“ _hdr:———fe 67 [ 30 :a]

27, Let y=,3

o= jidu = ln]u]+C = ln’l —3x? + 2.\'3I+C

i
29, Let 4=
5 3=3[¢*-6)[2; 2]

-4
::}J.H‘Sd” :3%.'.(]: .._E(...

—-—._._ dy =

J’ Sv=1"[5av]
(Sv-1y*

Section 14.4

1 5
=g Ox +C
30

25. Let u—x+5:>du=dr

fr+5 dx] = Iﬁdz::ln[nl+C=ln'x+5]+C

2
12x° +4x 42

dy
X+ x2 +2,7

—-22——3..[(I +2x 4612 )dx]
X+xT 42y

= 2lnl,r +x2 +2.1'3{+ c
=In[(x+y? + 2.1:3)2 1+C

+xt = du = (3x2 +4x? )dx
3x? +4x

= [ (3.r2 + 4.'c3)dr]
X + ‘l

= f—-a’zr= ln[r.vl+C‘
u

= lnl,r3 +x4l+ C

28, Letu=]-~ 32 +2x0 = dlt = (=65 + 612 )elx.

6x2 -6x

Ty ——dk
1-352 +253

_—;——_[( =6+ 6x7 )y
1=3x" 29

22—6:9 di=2z4-
2 -6ty
4

3 (5v-1)73
w® IW=l)

+C
5 -3

L -3
=——(Sv-) 4o
5( )
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3. de = 4de =4+ C

3 1
: dy=3- ¢
32 szy i .[]J,.g 2]

:%Iﬂll+2y‘+c

Let u =.s‘3 +5=> du=3sds

IS +5 _Is +5[ ]

_.I;du —-é-ln!ztl-:-C:ElnIS +5\+C

33.

) 2 1 1
O 2[-75] (e [-12xa]

=_11n]3—4x3|+c
6

35. Letu=4—2x::>du“—-2a{t
=2 2
4—2x 294-2x

j du--—1n|u|+C"-—-—lnl4 2tt+C

2

7t Lot
-[5;2-6 10 -[5;2—6

=ilnl5t2 —6l+C
10

3
-2

J5 [+ 2dx =32+ C
2

37. jJs_xdx=
2\/— .o
| 1 -6
38. de= |(3x)"[3d]
j(3.\‘)ﬁ 3'[
-5
=l.(3—x)—+C
3 -5

1 -5
=——(03x)" +C
15( )
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39, Let u=x2—4=>du=2xdx
12 5
dx EI(X 4) [2x dx]

40. Letu=1-3x= du=-3dx.
9
dx=-3 —3dx
'[1—3.1‘ '[I— x[ ]
—SJ'—I-du=-~3ln|u|+C=—3ln|1—3x|+C‘
u

41. Let u= y4 +1=du= 4y3dy
Py}eyd Hay=2 Iy3ej'4+1dy
_ 1 | 3
=2 i Ie [4y dy]
s Ie“du = ie“ +C
2 2

=-1-EJ'4+1 +C
2

42. [242x-ldv= _[(Qx—l);_[?.dt]

3
—~1)2?
=_____(2x3 D +C

2
3
=§(2x—1)2 +C

43. Let u=-2v" +1=>du= —6v2dv

J.llze_zv] +]dv _ —l J‘e-2v3+l [—6v2dV:|
6
=- l.[ "du = —leu +C
6 6
- _]_ 27+ o
6
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45, J‘(e"s‘r + Ze'r)dr = fe“j'tdt +2 fe'rd,r
= —%J’ *[-5 dx]+2fexdx

—~-5—e 26t +C

46. _[4 \3/y+ldy = 4!(}r+ I)J_I[aj;]

(y

LiC- 1) 10
3
47, [(8x+10)(7— 2,2 5x) v
=2 J(7—2.t2~5.r)3[(—4x—5)dr]

- 0. 7220 5
I 4
= —-2-(7—2.1‘2 -5t

+C

8. (2,63 gz 5.1 13,7
J‘.Ve d_V-2-EJ‘e3«V [6})5{):]:-1-93)'2+C
3

2
49, I-.__.I +2 d 1 1
X=— 2

ro i 6x 393, 6 [(Bx * 6) dt]

|
= gln’xJ +6x,+C

S0. f(e.r +2e70 &%)l

= [er dx—é—j 3. 3)dx}——je5"[5cir}

=g _,__ge Jx
——e> 1+ C

3 5

51,

1654 |
3=254 442 Y 21;—2_*—[(33 2)ds]

=zin[3_2“_4sz,+c
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52 [(617 +40)( 42 11y 4y
- 3, .3 i
=2+ %1632 1 2y
IPNGRISED
7
2
=—7—(r3+12+r)7+c

+C

dx

53. j_r(z.rzﬂ)_idt:f ;"*'
2‘.

X7 +1

——f PR

=Zln(2x +l)+C

54. _"(SwS +w? = 2)(6w—y? ——4wﬁ)_4dw
1 4
— i - )3 6
: [6w—u ~4) (6~ 302 = 24,5 Yew]

_ __l. (6w—n’ 411:6)‘3
3 _“_—'_T——-+C

|
=5 [ w —4wSy=3 o

55. I(‘ iy )(r _Lﬁ)—lodx

=_3l (.'(3—_‘(6)_]0[(3:(2-6_\75) d.r]

= __5.——?9__+C= E(.\J —-xﬁ)hg + &

_3 1 2-4 2
*'5-'?2-"‘9 Vv [(2v-4) di

— 3 2—dpg?
106 +C

57. I(E.\'J + xJ(.td + .rz)dr

I o) o 20) ]
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2
58. j(e“) dx = Ieﬁ‘zdt =525+ C . because &2
is a constant.
7+14x

59, [(4—x—x2)5
2.—5
=_7j(4—x-x) [(=1=2x)dx]

7 ("f—-x-.tz)_4

dx
+C
=-}(4—x—x2)_4+c

60. j(ex -eF )2 dx = J‘(ez" -2+ e'z") dx

%jeh[z dx]- [2 dx +( 2] [e -2 d]

—2x—le_2x +C
2

(ezx —e_z“) -2x+C
61, u=4dx> +3x2 -4
du = (12x2 + Gx)dx = 6x(2x + )l
2
jx(2x+1)e“"’+3" 4
" é je“"’”’z ~46x(2x+1)dx]

3,7.2
=lj‘eudu=%eu +C=]ge4_¢ +3x _4+C

6
62, J(uJ eb” 3 Ydu = f 6-3u* [—61 du]
=—1—u4+leﬁ_3" +C
4 6
63. [x (B—-5x2)3dx=—%O-I(S—sz)%[wle dx]
5
=_L.(8_5x2]2 e (8—5.»:2)%+C
10 %

64. je‘%dx =7 je“; [—dex] =77 +C
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65, [[Ji}——\é_;]dc: [V2xds - fjé_;dx

1 L 1 L
= [eX3ae) -~ J'(zx) 'R dx]

3
2

.
e 1@ (?-r) o
"2 2 32 1L e
7z 2
3
ﬁg-{%xi—'\j—z_‘(2+c

67. I(xz + 1)2 dx = J(x4 o +1)dx

5 k)
x> 2x
=t —tx+C

=
]
r—:—t
’—‘—"\

x —16) WY ¥
2x+5

I 2 1o 1
=2 j(xz —16) [2x d] - jm[z dx]
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3
70. [ -
[L—I e Jdr = [t foe- ey

—3lp_yl =D . -
nle~1]+ - —+C= 3ln]x—1]—_.T+C

2
71, {2 5 =
ILLH (4" - 8¢ )(13—x6) str

4
4”![ dx]—-— f(x3- . “3[(3.r2-5.r5)m—]
=—|11’4r+1,—4 (* i i

T o 4G

I
= 5!n]4x+f’+~2—1(.r3 -7
72. j(r3+5)2 dr = j(;-ﬁ+10;-3 +25)dr Tt

73. j{«j:;ﬁ —\_2' de-—f(JxHder <=

(3x-+ ”% 1

!
- 7 2, 22 3 /
3 % 2ln(x 3)+C—§(3x+])2—-ln -’52+3+C

5
7+~2—r4+25r+C

75 =~f(3r+])2[3 d1]~—f——-[2r dv]

X 2

7 |
[3.:245 (3 1)3 J f [ﬁldr]“f(r #1713 a]

infs.? +5[-i.~___(x )
3 ) +C=EIHJ3A¢2+5{+é.(_1-3+])-2+c

L
6

[ L
5‘- zdt:

f“*—dx 2fev [ﬁdLJ

=2 ¢ du=2e"+C*—-2eJ;+C

I
—=clx
2Jx

: 1(95_3e)dr=(€5_3e) ’

¥+C, because e —3¢ j5 4 constant

4e* P e

2x
-l—te_._ a1 1 P
&

; ()

=4 dx]+~ J'e'rd.t

=——pT

1
+_ X
4 4E +C
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Chapter 14: Integration

2
2 t
s 3
(o]
. +C
3
2
3
=—i -]-+9J +C
EAN
]
i 2 ¢ du = (2_\’+2)d.1‘
79. Let u—ln(x +2.x):> ] EPTN

j\:;:;r In (x2 + 21) dx

2x+2
= % jln (x2 + 2.\:)[ r;-:-z:c dx:|

2
=_.ju du-?lz- "? Cx%lnz (x2+2x)+C

4 g L
80. Let u=38x4 =2x} = du:;.ﬂdx
[¥x Yrelor' g =3 jz‘ [ de:|——_[ “du

o e +C= 3 ‘/_+C
8

81, y=[(3-2x)’dx= —% [3-2x)(-2 a]

A3
B
2 3

1 3
= e (3-2% +C
6(
11

l = —
¥(0) = 1 implies l=——(27)+C. so C= S

11
Thus y-———(3 2\") +7

1

8. y=3 x21+6 (J:2+6)+C

1 _
y(1) = 0 implies OﬁEln{7)+C,so C—-Eln'f.

Thus y =%[1n(.\-2 +6)—ln 7] ,or

246
7

y=In

83.

84.
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w_ ]
X 2
y'= _[x_zdx " C

l p—
¥'(=2)=3 implies 3—5+C1, s0 C| —5 Thus

o _-1+2

y=-x = ‘
1.5 1, (5

y=J(—x I+EJd.'C=—j';d\+jEd\’

=-1n|x|+%x+C2

5
¥(1) =2 implies that 2=0 +E+ Gy, 50

1
=——, Thus
Cy 5
5 ]—I l it_l
y:—in|.1;]+-2—x-5— nx S
P = (x+1)¥2

3 H
y'= J.(.t*i-l)id,r:%(JHi)2 +C

! % 2+C C—-»ﬁ 50
y(3)=0:>0==g-3 +C =0 = 5"

v 364
l=_ = ]2__
y (x+1) 5
s 64
j[(wl)z }dx
5
3
2 el 64
5 1 5

2
I 64
=i(x+])2 —%.\:+C‘2

4 6
y(J) =0 lmpliES 0=E‘128—?(3)+C2, S0
832
832 4 i _u64 '
Cz =¥ Thus y-—-—-} (x+[)2 -—5 1'1"'—_35
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85. JV([): J‘i{:j[= J'SEO.OSJd[
j”"f" [0.05dr]
005

=160e"9% | ¢
The house cost $350,000 to build, so V(0) = 350,

350=160" + C =160+ C
190=C

V([) = 16080.05[ o [90

12
2t+50
=6In|2r +50[+ C
Since the expected life §pan was 63 years in
1940, 1(0) =
63=61n50/+C
C=63-61n50 = 3953
I(ry=61In[2¢ + 50|+ 39.53
1(58) = 61n166|+39.53 ~ 70.20

The expected life span for people born in 1998
(58 years after 1940) is about 70 years.

dt

dl
86- 1’ = —ﬂdf:
(t) 7 |

87. Note that r > Q.

C: -R_,;.ﬁ d’.= __Rld’,_}_ ‘id}
2K r 2K
2

2!{' z + By In|s |~1 By

. 2
Thus we obtain ¢ = -‘:—;(—-l' B lﬂl"l +5;.

2 l 3, 3
88. S(x)= 83" +2 —3x)dy = — p3x+2 ___-‘2 “C
f( ) 3€ 3 Y

1 : : 13 1
= =2 1 =—p” ——
ft) implies 2 39 = +C, s0

1
C=?_§e Thus
w=twa 3 13 1,

3 2 6 3

l
J@)=—cf g, 3_1

3 6 3

I
=5’ -2 ~23)~ 083 12
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Problems 14,5

6.4,
1. J’_zl"_g"_“_‘dl

w it e gea TP e o L o
__[.\ d 4 4[.; d ZIId\
5
=:‘F_+ix3~21nlxl+c
5 3

3
3 24 —In lr, +C
2z 3

. 191 +5d\~f(3.t+3in"
X

3. J'(3x2+2) 2% 4 dre s 1

_—J-(Z,\ +4\+r) [( )d‘J

:El- (2.1'} 4-;11-4—1)} e
? 3
(2r ;4\+1)3 C
. ; idl_fl ("'2'*) (2 dx]
XT o+
k|
2 .
] L)
- 4
=—32—(r2+l)%+C

5 JJZL}dY=9I(2—3-1')"’ch
—JX
=9[~—'J J@-397"2 34y

1/2
E En 3” e C=—6yT x40




