Chapter 14: integration

Problems 14.3
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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

548

ISM: Introductory Mathematical Analysis

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
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X X
=—4—+35,
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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
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)= —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
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C =l'¢
1'(0)=2 implies 2=1+0+C3,50 &2
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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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Section 14.3

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




