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Rates ofchange

Mathematics deals with relationships between interdependent quantities. We describe
these relationships using functions, y = f(x). The vari’a6[,y, is a

finction of the iptn Vi?i1 x.

Calculus is concerned with how rapidly the dependent variable changes when there is
a change in the independent variable. This is called the I6L+e 0
Eg. Given that A rr2, how fast does the area of a circle change as the radius increases?

EG I Sean drives from Waterloo to PaEry Sound, a distance of 300 km. If the trip takes 4
r

hoirs, what is his e ye1cit? ,
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75 km/h

It should be noted that this does nt mean that the car’s speed is 75km/h at every
instant. So, how do we determine the velocity at a particular instant?

1) car ii) other objects ,flc+ .so

EG 2 A ball is dropped from a height of 20 rn and it takes 2 seconds to hit the ground. What
is the velocity when it biL the groun&
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We can approximate the instantaneous velocity by examining a small time interval (such as

t 2 tot = 2.1). Ifs(t) is a function that represents the position of the ball at time t, then
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If we determine a time interval as small as possible, we will have the instantaneous velocit
(i.e. a time interval from t=2 to t=2+h and let h — 0)
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The example above illustrates that given a function y = f(x), the (instantaneous) rate of

change ofy with respect to x when x = a is:
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EG 3 Given s(r) t2 — 2t where s is the position of an object in metres and t is the time in

seconds:

a) find the average velocity in the third second (ie. from t = 2 tot = 3)
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b) find the instantaneous velocity at t =3

—.5 C33
ko h

h’o

h-o


