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The derivative of a function f atanumber a, denoted by f'(a) is,
oy flath)=f(a)
(o) = tim L= 10)

provided that this limit exists. This is the instantaneous rate of change at a particular number a.

0*123#$23*1)81#!4567$2)8)1!#6;!<=3#>54
The derivative of a function f atany number X, denoted by f'(X) is
f(x+h)" f(x)
h o h
provided that this limit exists. This allows us to think of the ferivative as a function itself. It gives a formula for finding the rate
of change at any x-value.

1. Use the definition of a derivative to find f '(x) for f(x) =2x! x°.

2. Use the definition of a derivative to find f' for f(x)= . State the domain of f and f'.

1
Vx+2



2! "H$961&'1()$*+ §1,-.1111/96*10*123#$23* 1#+1#14567$2)6
!

3.  What can you say about the slope of each line shown? ?
Line 3
Line 1 &
A
- .
Line 2 Line 4 —_—
<€ >
v
Line 5
€ >
4. Use the given graph of f to "#$%&#the value of each derivative.
a. f'(-3 3
b. f'('2)
2
¢ f(-1) \.
d. f'(0)
e. f'(1)
£ (2
g (3

Then +?*$7%!$%*! @ 1#A%f)8Helow:
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5. Use the definition of a derivative to find f' for f(x)=|x+ 3|.Is there anywhere where f' doesn't exist for f(x)=|x+3?
Is f(x)=|x+3| 7)6$265)5+?

6. Compare the graphs of f and f' for f (x) =|x+3|.
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A function is C288*1*6$2#Bat a if f'(a) exists. Itis differentiable on an open interval (a,b) or (a,o0) or (—e,a) or (—eo,o0) if
it is differentiable at every number in the interval.

)*+&, *&*-. HHS(, <& MO 1$--121 #$&0/1345

A function f is not differentiable wherever f' is undefined. (The limit of the slope of the secant lines doesn’t exist.) This will

happen if a graph has
e Any “corners” or “kinks” (where the graph changes direction abruptly). The function would not be differentiable at
the “corners” or “kinks”
¢ Any discontinuity (removable, jump, or infinite). The function would not be differentiable at that discontinuous
point.
e Avertical tangent. The function is not differentiable where the vertical tangent occurs.

7. Given the graph of f, sketch the graph of f'. Whereis f not differentiable? Where is f discontinuous?
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If f isa differentiable function, then its derivative f' is also a function, so it may have a derivative itself, denoted (f ) =f".
This new function is called the second derivative of f because it is the derivative of the derivative of f . This process can be
continued by differentiating n times. For example, (f")'= f" is the third derivative of f, (f")'= f* is the fourth

derivative of f,and f isthe ,#6%lerivative of f.

For a function that describes the position (distance) s(t) of an object at time t, the first derivative of s(¢) or s'(#) = v(¢) is the
velocity of the object at time t. The second derivative of S(t) or s"(¢) =v'(¢) = a(¢) is the acceleration of the object at time ¢.

8. If f(x)=2! 3x*, use the definition of a derivative to find f' and f".Then graph f and f'and f" onacommon grid
and check to see if your answers are reasonable.

©
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If we use the traditional notation y = f (x) to indicate that the independent variable is x and the dependent variable is y,

then some common alternative notations for the derivative are:

. ,dy df d
F)=y=2=Y L ()= prw)=D.s(x)
dx dx dx
The symbols are called differentiation operators because they indicate the operation of differentiation.

If we want to indicate the value of a derivative ? (this is called 7$!0,$#&otation) at a specific number a, we use the
X

notation:

d
fi(a)=">

x=a

9. Ifarockisthrown upward on the planet Mars with a velocity of 10m/s, it's height (in meters) after t seconds is given by
H =10t —1.86t.

a. Find %—T . What does this expression represent?

d’H

2

b. Find What does this expression represent?



