
Math 110 Class14: W ednesday Se p te m be r 2 7 Fall2 000

A ve r age andInstantane ousV elocity

Sup p ose from 8:00 A M to 9:00 A M you travelled7 0 m ilesin the sam e (p ositive)dire ction.W hat
wasyour ave rage velocity for thistrip ?

1.W hatwasyour e xactvelocity at8:10 A M?

2 .Sup p ose you kne w thatfrom 8:09 to 8:15 you travelled4m iles.W hatwouldyou guessyour
e xactvelocity wasat8:10 A M?

3.Sup p ose the data in the following table hadbe e n r e co rded:

Tim e Distance
8:00 0
8:09:00 7
8:09:58 8
8:10:00 8.03
8:15 11
9:00 7 0

4.Using thisdata,w hatwouldyou estim ate the e xactvelocity to be at8:10:00?

Sup p ose the gra p h ofthe distance travelledby a bicylistasa function oftim e lo oksasfollows.

D (ft)
7 0
6 0
50
40
30
2 0
10
0

0 1 2 3 4 5 6 7 8 t(seconds)
5.Estim ate the velocity ofthe bicylistattim e t= 5

6 .Estim ate the slop e ofthe grap h attim e t= 5

7 .During w hich tim e inte rvalsisthe velocity constant?

8.During w hich tim e inte rvalsisthe velocity incre asing?

9.During w hich tim e inte rvalsisthe velocity decre asing?
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A ve r age andInstantane ousV elocity
W e have justhadp ractice estim ating velocity give n a table (anda grap h)ofdistance travelled
ve rsustim e ela p sed.Sup p ose the p osition ofa ca r attim e tse condsisgive n by (the function)
s(t)fe et.

The n the ave rage ve locity ofthe ca r betw e e n t= aandt= bisgive n by,

vave =
s(b)¡ s(a)

b¡a
:

Ifwe conside r the ave rage velocitiesove r successive inte rvals,e ach one with bclose r
to a,w e m ay n̄dthatthese ave rage velocitiesap p ro ach a de n̄ite value v.Ifso,we
callthisvalue v the instantane ousve locity att= aandw rite

v = lim
b! a

s(b)¡ s(a)
b¡a

:

Som e tim esothe r notationsare used. For e xa m p le,if w e let¢ t = b¡ a,the n ¢ t
ap p ro aches0 asba p p roachesaandw e can r e w rite the de n̄ition ofinstantane ous
velocity as

v = lim
¢ t! 0

s(a+ ¢ t)¡ s(a)
¢ t

:

Finding the r ate ofchange ofa line a r function.
In Unit1,the rate of change of a function couldbe calculatedusing a rate e q uation. T he
function itself,how e ve r,w asunknow n.E ule r'sMethodwasusedto ap p roxim ate the gra p h of
thisunknow n function.

In thisunitofthe course,w e willturn thisaround.W e willbe gin with a know n function andtry
to dete rm ine itsrate ofchange.T he w ork w e have justdone to de n̄e ave rage andinstantane ous
velocity willbe the ke y.

T he ave rage rate of change of a function y= f(x )on an inte rval[a;b]isgive n by
the change in the outp utdividedby the change in the inp ut:

¢ y
¢ x

=
change in outp ut
change in inp ut

=
f(b)¡ f(a)

b¡a
:

E xam p le :
W hatisthe ave rage rate ofchange ofthe function f(x )= 3x + 2 on the inte rval[4;10]?

W hatisthe instantane ousrate ofchange ofthe function f(x )= 3 x + 2 atthe p ointx = 4?

For a line a r function,the instantaneousrate ofchange hasthe sam e value asthe ave rage rate
ofchange ; both ar e e q ualto the slop e ofthe line w hich isitsgrap h.


