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Want a formula for a linear function S ft dtmf
so that

When 4 0 5 942.5 m b 942 g
linearmode

When t 8 5 384.7

m s slope 8 384830942T 555 69.725

a S ft 942.5 69.725 t units
Y

o b number of CDs sold in 2000 in millionsofCDs

m s amount sales change each year in millions ofCDs

per year

c Model predicts that when t iz we have

S F iz 942.5 69.725 12

millions of CDs



Roc lo flat
s 8Average rate of change b a

of a function Y f x over the interval a b

equals the slope of the line segment connecting the

two points a fCal and b fld the secant line

ROC
Y f x

Lip

a flall

I 1
a b

Note When a b aren't too far apart this line segment
seems to approximate thegraph pretty well

This observation will be the basis for essentially
all of calculus



concavity

concave upward I f

concave downward

Linear functions y f x to tmx m always

Average rate of change always the same sm



Ey The population of a city in thousands

is shown across several years
z ta t

t Year 19971994 200502012

P Pop 193 215 275 292

22 60 417
OP

Average rate of change E

1992 1994

8 44,543g E
population was increasing by 11,000 people per year
on average between

1992 and 1994

1994 2005
84 275 215

2005 1994
I 5.45

population was increasing by I 5,450 people per year
on average between 1994

and 2005



2005 2012 0
s 3 5300 I 2.43

population was increasing by 2,430 people per year
on average between

2005 and 2012

no data appears to be
concave downward

É



Applications to business economics

common functions we will analyze

cost function cost of producing q units
C Cla

revenue function revenue from selling q units

R Req Sometimes in the presence of a demand

curve

profit function profit from selling q units

TI TI q Req Cla

i



Typical picture
break evenpoints

to
variable

f
J

costs

fixed
costs

promo 94 9
profit o

TI
Ti a so

TI Ez O



supply demand curves

supply curve determines the quantity q

supplied when theprice is p
demand curve determines the quantity q

demanded when the price is p

equilibrium price quantity
the values of p q where

the supply demand curves

meet



Typical picture typically increasing

p I TS

p
D

typicallydecreasing

I

qt q



Ex The cost of producing widgets is 10 unit

S No one will producethem at cost but for each 1

above 10 an additional 30 units will besupplied
permonth

When the price is 10 the quantity demanded is

D 600 units and for each 1 increase in price the
demoing reduced by 20 units permonth

What is the equilibrium price quantity p qt

S q o when p 10 0,10 point
i

04 37 30 m
Eo Po

Y Yo s m x Xo

q go m p po

q 0 30 p lo

9 309 300



D 9 600 When p 10 600,10

Cain

04 4 20 n

q q n p pi

q 600 20 p lo

q 600 20 p lo

600 204 200

q 800 20g

40 7

S 9 309 300

D 9 800
209

I
800



S q 309 300

D q 800 209

Equilibrium Intersection

30p 300 800 209

50 p
1100

p 22

q 30 22 300 660 300 360

q 800 20622 800 440 3660

qt p 360,22


