
Introduction to 
differentiation

1.



2. The graph doesn’t realistically depict changes in speed

Introduction to Differential Calculus

Up to this moment, your experience of speed  and the relationship

with distance and time has been restricted to questions such as those

represented by this travel graph.  

However, there are two problems:

1. We can only find the AVERAGE speed between 2 time points, we

cannot find the actual speed when t = a given time.

Do not go from speed x to zero

instantaneously.
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“If I have seen further it is by 

standing on the shoulders of giants.”

Sir Isaac Newton(1642-1727)

Therefore we will look at methods for finding the instantaneous

Speed or rate of change for a given graph or function.

This is known as Differential Calculus and was developed by 

Sir Isaac Newton and others and is used in many areas of maths.



To Speed or Not To Speed?

A couple of motorists have been 

photographed by a speed camera and charged 

with speeding. The speed limit is under 30m/s 

in the area they were driving.

They claim they were under the speed 

limit.

Use the table below to determine if they broke the law or not. 

The camera flashed at 3 seconds.

Time 0s 1s 2s 3s 4s

Distance 0m 5m 20m 45m 80m



Finding The Average Speed.

Time 0s 1s 2s 3s 4s

Distance 0m 5m 20m 45m 80m

The formula for finding the speed is:

Time

Distance
Speed=

Calculate the average speed between 0 and 3 seconds.
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045

−

−
=Speed = 15m/s

So far so 

good for our 

dastardly 

duo.



So far we have worked out the average speed 

between 0 and 3 seconds as shown below:
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Now repeat for 1 to 3 

seconds.

And 2 to 3 seconds

f=at2



The Instantaneous Speed.
We use these results to complete the table below:

Time Interval 0-3 s 1-3 s 2-3 s

Average Speed 15m/s 20m/s 25m/s

It  is clear that the closer the times are taken together the more 

accurately the speed of the car can be measured at 3 seconds.

How can we get more accurate readings ?

Use d = 5t 2

you snickering fools !!



Using the formula d = 5 t 2 we find the table below:

Time 2.6s 2.7s 2.8s 2.9s 3.0s

Distance

.

Time 

Interval
2.6-3.0 2.7-3.0 2.8-3.0 2.9-3.0

Average 

Speed.

33.8m 36.45m 39.2m 42.04m 45m

28m/s 28.5m/s 29m/s 29.6m/s

Guilty or not guilty ? The verdict is yours !!!



The Tangent To The Curve.

To calculate the average speed we have been calculating the 

gradients of lines as shown below:
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To get the instantaneous speed of the car at three seconds we 

require to calculate the gradient of  the line which is tangential 

to the curve at t = 3seconds.That is to say the line contacts the 

curve at almost a single point at t= 3. The line is shown below:
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The tangent to the curve 

at t = 3 .



The Final Verdict.

To calculate the value of the gradient of the tangent you require 

to consider a time as close to 3 seconds as possible. You might 

consider t= 3 and t= 2.99s or t= 3 and t=2.999s and so on…

Investigate and find out if the car travelled at 30m/s.

Learn your 

calculus numb 

skulls or you’ll 

never catch us !!


