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The derivative of a function is just the rate of change
at that point 
The unit for f’(x), or the rate of change of f(x), is just
the unit of f(x) divided by the unit for x. 

For example, if we have f(x) in grams and x in seconds
the unit for rate of change f’(x) would be
grams/second. 

4.1 INTERPRETING THE MEANING OF
THE DERIVATIVE IN CONTEXT
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Velocity is the derivative of position 

Acceleration is the derivative of velocity 

If velocity and acceleration have the same sign, the

particle is speeding up

If velocity and acceleration have different signs, the

particle is slowing down. 

If velocity is negative, the particle is moving left. If

velocity is positive, it is moving to the right. If

velocity is 0 the particle is not moving. 

4.2 STRAIGHT LINE MOTION:
POSITION, VELOCITY, ACCELERATION
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4.3 RATES OF CHANGE IN
OTHER CONTEXTS

If something is increasing, its derivative (rate of change) is positive. 
If something is decreasing, its derivative (rate of change) is negative. 
Finding derivatives on your calculator is helpful 
Be careful of functions that are already rates of change. You don’t need
to take the derivative of those since they already told you the derivative. 
The second derivative of a function is just the rate at which the rate of
change is increasing

Represented by (units of f(x))/(units of x)^2
For example, grams/(sec^2)
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If variables are related to each other in an equation. we can find
an equation that relates the rate of change of the variables. 

Done through implicit differentiation
We want to find the rate at which one variable is changing by
relating it to other variables whose rates of change are known. 

4.4 INTRODUCTION TO RELATED
RATES
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To solve a related rates problem, we first have to

make an equation that relates the variables. (e.g.

pythagorean theorem to relate sides of a right

triangle). We then take the derivative to find the

rates of change. Next, substitute for what you

know and you’re done! You might have to look at

the o.g. equation and plug in variables (e.g. plug

in x to find y) to get all the numbers you need

to be able to solve. 

4.5 SOLVING RELATED RATES
PROBLEMS
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We can use the tangent line of a function at a point to approximate values
of the function at other points (use point slope form with f’(x) = slope)
Tangent line approximation is an overestimate if the curve is concave down 
Underestimate if concave up 
Green lines below are tangent line approximations!
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Indeterminate form is when the ratio of two functions
tends to 0/0 or infinity/infinity in the limit
You can use L’Hopital’s on Limits of indeterminate forms
0/0 or infinity/infinity! 

4.7 USING L'HOPITAL'S RULE FOR
DETERMINING LIMITS OF INDETERMINATE

FORMS
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THANK YOU
I hope you can get helpful knowledge
from this presentation. Good luck!
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