Day 36 - Power Rule after.notebook

Questions from Homework

Remember!

00 = Jim,

f(x + h) — f(x)

h
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Remember!

f(x + h) —f(x)

If f(x)=x"+7x find f'(3) F(x) = |

Hint: find the derivative first then substitute
3 into that
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I. Constant Functions

« Sketch the function y =2

What is the slope of the tangent to this graph?

S Recall: slope of the tangent is the derivative
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The derivative of a constant will always be equal to "0", l

5=6  S0-7% =T S(‘x).:iie
S0 SWo Y0 F0

Formal Proof:
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II. Power Functions
We want to come up with a rule to differentiate functions of the form () = X LxeR

Using the definition of a derivative to differentiate /(x) =
would lead to ...

+h) — + h)t — x*

h—0 h h—0 h
_ i )/‘/+ 4x°h + 6x°h* + 4xh® + h* —%
N hl—rn(]) h

. 4x’h + 6x*h? + 4xh’ + h?
- fh—*n}) h

3

= flin;_(4x3 + 6x°h + 4xh’ + h’) = H{X

Other examples we have looked at so far

y 1
fo=x | rm=+r | S0x |§-x

f=2x | roo=3e | $60=% | § &)=
|

Do you see a pattern emerging?

The Power Rule (General Version) If n is any real number, then

n—1

— (x") = nx
dx
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S&)- Sx° 3(x)=\4x
§'60- \0x 56)=4
3= Ix

SG) = Tx =)=

$(0)= B -5 43k =% +3%
5’()(\: \3‘7?”\5)?—& 4x -1



Day 36 - Power Rule after.notebook April 16, 2015

The Power Rule (General Version) If n is any real number, then

Let's practice using the power rule...

Differentiate each of the following functions:

L. f(x)=x" 2 Fx)=x"
‘ M | -6
560 K S ) -5% = *%
-10 V4
3 f0=o =X 4. f0)=Vx = X
_\/a \ \

') = 5‘(70'—
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Constant Multiples

m The following formula says that the
derivative of a constant multiplied by
function is the constant multiplied by
derivative of the function:

The Comstent Multighe Rule If ¢ is a constant and [ is a differentiable function,
then

d il = e ri
Ir X i |'I.'|I X

i

Examples:
. oS % ~?
1. j‘(x)zél.x‘% 2. j(x):x—z = OX
VN 5 | 5
5 X) = 12X S(X)’ ok = {%

6

3. f(x) =527 4. F0) =00 P
QE %v,f - 6x° 560> Jox’
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Recall the derivative of a function is equal to the slope of a
line that is tangent to the function.

de(\ifql\\.\fe of Sl®

Find the g§lope of the tangent line fo the function at the given

"x" coordinate!”

f(x)=3x" atx=4

S ‘60 = 67(

§ (@)= 6@y =4
1

1

l‘m
e)j:w
%
Yy=x
. %
. A% = 3%
Jo 3
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