5.3 Improper Integrals: Define the improper integral:
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Example. The marginal profit for selling x thousand gallons of Poopsi is

P'(x) = in hu 0 u

for x>1

What is the profit for selling the 99 thousand gallons after the first 1000 gallons

thatissales 1 < x < 100
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The profit in the limit as more and more gallons are sold is (after the first 1000)
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at (2,10

f'(x) = 3x2 - 2(2x) + 5 =3 x"2 -4x +5

f'(2) =3272-4(2)+5=9
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R(x) = 2x

C(x) = 0.01x~2 +0.6 x +30

Maximize profit

Profit i P(x) = R(x) - C(x) = 2x -(0.01 x~2 +0.6x+30)

T

=-30+1.4x-0.01 x"2

P'(x) =1.4 -0.02 x

Set P'(x) =0 14-002x=00r14=0.02x 1.4

=x—X=7/0—"—
0.02

That is the only critical point because P'(x) is defined everywhere.

Check whether x=70 corresponds to a relative max or min.

Second Derivative Test P"(x) = -0.02<0 and so x=70 is a relative max.

So its an absolute max
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Can sell 20 bicycles per week at $400 each and for each $10 reduction in

A A -

price = p =400 -10 x

sales 20+2x (number of bikes sold)

R(x) = (20+2x)(400-10x)

C(x) = (20+2x)200

P(x) = R(x) - C(x)
= (20+2x)(400-10x) -(20+2x) 200

(20+2x) (400-10x -200)

(20+2x)(200-10x) >
= 4000 +200x -20x"2 ~

P'(x) = 200 -40x
Critical Points: P'(x) =0 200-40x =0 s0200=40x 5=x

P'(0) = 200>0 Incr

P'(10) = 200 - 400 = -200 <0 Decr

x=5is a relative max. Since it is the only critical point it

e n——abhenliE A
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The profit is P(5) = 4000 +200(5) -20(5)"2

=4500 dollars.




