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Warm up:

Use the limit definition to find the derivative:

f(x) = 3x2 + 2x’

lx +2
Can you determine a shortcut for finding the
derivative of this function?
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Discovering Derivative Properties

For each of the following problems, a function f{x) is given. You are to try to discover the
function f'(x) by finding a match for the calculator generated function nDeriv(Y1, X, X).

1. Put the given function f{x) into Y1 of your graphing calculator. (You may want to turn it off by deactivating it.)

2.Let Y2 = nDeriv(Y1,X X).

2
3. Guess the functionthat vousee in Y2 and check vou guess by putting it into Y3. q ¥

4. If it matches, record your answer; if it doesn't, try again!

5. Don't forget, we are looking for patterns and generalizations that we can write as a property.

L 1’4

Property (The Power Rule):

I£ £(x) = 2", then f'(x) = N X"

Property:

If kis a number and f(x) = k+ g(x),
then s/ =_AN X"

Property:

If kis a number and f(x) = k, then f'(x) = O

3x°

Property:

If f(x) = g(x) + k(x), then f'(x) = %'(x) + \L’

Question: Does the Power Rule hold for

other numbers besides whole numbers?
Negative whole numbers? _\Jes
Rational whole numbers? yg S

A
() lfxl"ix
A
r T T, -1
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Do you get the same answer?

f(x)=3x"+2x
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What is a derivative of a constant?

4
Why?

Derivative of a Constant Function

Using the power rule formula, we find that the derivative of a
function that is a constant would be zero.

For any constant o,

which can also be written as
)

_(,5-) =1

afx

Example:

Differentiate the following:
a) fi3)
b) A157)
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d [c]=0 The derivative of a constant =0
dx (slope)

Examples: (sketch a graph)

y=17
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What is a derivative of a variable with a power of 17?

{

X

Why?

Derivative of the function fix) = x

Using the power rule formula, we find that the derivative of the
function Ax) = xwould be one.

The derivative of fix) = x is Ff ' (x)

which can also be written as
b
—(x1=1
dx{ |
Example:
Differentiate Ax) = x

Solutron”

F(x=rx)=1x2=1
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d[x]=1 The derivative of x = 1
dx (slope)

Example:

y=x
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The Constant Multiple Rule

April 30, 2019

The constant multiple rule says that the derivative of a constant
value times a function is the constant times the derivative of the
function.

If ¢ 1is a constant and f is a

differentiable function, then
i cf

—|ef x| =c— Fix

.:fx[f{ 3] dxf(]'

Example:

Differentiate the following:

a) y=2x°
b) y=-x
Solution:

d ¢ d 4 ;
—fext)=2 2t =2ty =84
a)dx( x ) dxx- (4x)

b)%(—ﬂ: %[{—1};:]:—1%;::—1(1) =-1

10
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The Sum Rule

The Sum Rule tells us that the derivative of a sum of functions is
the sum of the derivatives.

If f and g are both differentiable,
then

of ot ot
E[ﬂxﬁg(ﬂ]—aﬂxﬁag{ﬂ

The Sum Rule can be extended to the sum of any number of
functions.

Forexample (f+g+ A =F+g + i
Example:

Differentiate 5x° + dx + 7

Solution:
i[ﬁf +4x+7 |= i{5x2}+i{4x]+i{?} =10x+4+0=10x+4
dx dx dx dx

April 30, 2019
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The Difference Rule

The Difference Rule tells us that the derivative of a difference of
functions is the difference of the derivatives.

If f and g are both differentiable,

then

i i d
E[ﬂﬂ—g(ﬂ] —Eflix]—ag(x]

Example:

Differentiate x° - 5x% + 6x

Solution:
d d d d
E[ *_5x 46x |= E{xﬂ)—a{ﬁfha(ﬁx}: 8x" —10x+6

12
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Examples
a) f(x)=x3 b) y = x100
U2 IDDX‘H
1 i
C) g(x):\/; d) f(x):? -5
\/a -4x
A
\/w\‘/"‘

13
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Original Function

5x°

S(x)= T
7

YT 2

y=4x

stop practice 3-17 off (11-17 do a term at a time)

April 30, 2019

you can pull out
scalars

Simplfy

14
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you can add and subtract derivatives

%[f(x) rg@]= S+ g'®)

@) 8] =110 -2 )

it just means to power rule to each term

a) f(x)=2x3-3x+38

5
X

b.g(x)= o 4x° + 2x

15
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Let's review the first two rules, now using
the power rule.

a) y=2x b) y=3

16
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Example 1

Find the slope of the graph

f(x)= 2x4 -7x2 whenx=-1,x=0, x=1

April 30, 2019

17
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Example 2

Find the equation of the tangent line to

f(x)= 3x2 when x=-1

April 30, 2019

18
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Position Function

s(t) =5gt2+ Vot + s,

Vo = initial velocity S, = initial height

t = time g = gravity
- 32 ft/secz?

or
- 9.8 m/sec?

19
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Average Velocity vs. Instaneous Velocity

Average Velocity

Algebra slope

/SN I P ..-...l....l)

As _ Pposition
At time

pOS.

time

Instaneous Velocity

s '(t)

take the derivative

20
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s(t) = -16t2 + 100

April 30, 2019

a) Find the average velocity from [2, 4]

b) Find the instantaneous velocity att = 2

21
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A penny falling is given by the function
s(t) = -16t2 + 32t + 48
a) When does it hit the ground?

Graph it on your graphing calculator.

b) What is the velocity when it hits the ground?

22
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] extT [§
E TICKET &

In your own words, describe the
difference between average velocity
and instantaneous velocity.

23
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