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13.3 Areas between Curves )
Example: Suppose X
MR(x) = —x* + 2x + 5 dollars/item |/ h
MC(x) = gx | dollars/item \“ {‘ \ hundred itemi
~where x is in hundreds of items, and ) v |
assume FC = 3 hundred dollars. | \ ,
What do the following represent? ONOTE . - wTrex+S = 2 x
a.Area under MR from O to 2. . Whew X = 7

b.Area under MC from 0 to 2.
c.Area between MR & MC from 0 to 2. . |
2 voR 2 < \ VSRR * -(13-—(05:\\.33
- {a) g e AS dx = - X X A, G (2) 4 (74502 1
) : - ‘o.lﬁf_j'
: D Tl - Trl@ = 1133 heded 8

o

T s N I e Y TN
(5) So {.’ X chx = T X | T H (2 / a' Y
= Tc(z) - Tclo) = > e - dellar
.. \f;._:-—-——‘“ AV P A; LE Cos ™ F‘ﬁ’* .
&/" .

[
Tel(ry = S + FC



THUS/ TE(LB — “ (3'3 \’\Jﬂd‘ﬁJ\ Au“a,j
VC(L> = S' %Jﬂaf‘rﬁ\ d‘g;{m #d

TC— (LB — g + JF:C- =5 + 3 = & L\_UHJ-MJ- cld‘\{a.,)

CC) 2 9. <
2
° . ) 1y
== ‘StenTev T

2 n -
/: S ~ 7<L+2>< +> T g X
| e
.‘ A - . ~ \ (1,)‘1.- (w.) {-S—(LB _
ll\ — __"Lxg_.—i‘x-{—-s)(\ J T

e PR = Thiny — T2
F Ty — ( Velwy + Fe)

T(’L- (\——J H‘\/CJ-(‘L«J _ o

Lo
fa‘n" (54 DETwe 7 o
e oA~

AT




Summary

TRG) = | MR(@)dg

0
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Max profit occurs at the quantity when
MR(q) = MC(q)
Specifically, when MR(q) > MC(q)
switches to MR(q) < MC(q)

And the value of maximum profit is the
net area from 0 to this quantity minus
the fixed cost.



Example:

At time t = 0 minutes, a Red and a Green
balloon are next to each other at a
height of 60 feet. The rate of ascent of
each balloon is given by

R'(t) = —%tz +4t  feet/min
G'(t) = t3/2 feet/min
These graphs intersect at t =4 minutes. _ NN
What do the following represent? L

a. Area under R’(t) from 0 to 4.

b. Area under G’(t) from O to 4.
c. Area between from 0O to 4.
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Summary

R(x) = fo’(t)dt + 60

- Jo |

G(x) = fo’(t)dt + 60
0

xR’(t)dt — f xG’(t)dt
0

R(x)—G(x) = f

0

= f xR’(t) — G'(t) dt
0

Maximum that the red balloon is above
green balloon occurs at the time when
R'(t) = G'(t)
Specifically, when R'(t) > G'(t)
switches to R'(t) < G'(¢t).

And the value of maximum distance
between is the net area from 0 to this
quantity.
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In general: To find area between curves wrmcmc» $ ? .
1. Draw an accurate picture. - Ox +14 = - %7t Bx
Find intersections and identify 2 —W"“-I“‘ o S
" . " ' x — £ Y t 1% =
f(x) = "top function (- (x-6) LA x::?.(‘m

g(x) = "bottom function”
2. Compute:

f:f(x)dx — ng(x)dx = f:f(x) — g(x)dx

It gives change in difference between S LT
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You do: Find the area of the region
bounded by the y-axis and
Yy =14 - 2x
y=2+x.
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If x is in hundreds of items and
y=MR(x)=14—2x  §$/item.
y=MC(x)=2+x $/item.

What does the area you just found

represent? What additional information

would you like to know?
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