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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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
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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
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. 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




