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Definion of Derivave

The derivave of a funcon f(x) with respect
to the variable x is the funcon f/(x)
whose value at x is given by:

f(x+h)—f(x)

f'(x)=lm-

h—0 h

P prie of X wor b
if the limit exists. (¥, f(x))
(Xkb,‘F(XHQ)
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. . r Rate of
» Y
Derivative .2 Slope 4= Change

The only difference between the derivative in Calculus and the slope in
Algebra is that in Algebra the slope is fixed at a constant value everywhere
in the function whereas in Calculus the slope is ever changing throughout
the domain of the function.

Algebra Calculus

. Al
/ /

-
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Ex1. Use the definition to find the value of

the derivative FIRICTORLY
L) f(x)= “
-P(xi—bb <>(-H,)L
/( %‘;‘Y R 2 _ X /("’1 /fr Qx L+
h=0 ) h h—0
e S < fa <2
h20 h £ (X)=;Z)(
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2.) g(x)=6x> g FHO4Q

Cer)xHesh) e )
> 3
% N 6(x4+h) — (ox
[\‘30 ‘/\ .
=4 C:(X;i—%xzm-3xk?'+l'~1’)“’x-5 _ b “é”&z“*ml"’asf
T e N k=0 "

= h h(1Bx+ (8xh 46h°) _ P (654 Gh+ G5 | -
k"O L\ h>0
(x +h)(X+Q = ()(z+ 2xh -kh")(x.;-h)

= A IhF 32k’
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3) )y = 3‘33 + iI-J’Cz : -P(x%—\)—wc(")
R A

L b W
,(w) Cet W) 4 q(x+®"— (X3+L4x’>
h~>0
jm )f/+3x HSxk +h +%{+Zxk+‘//\ )({}{{
h—0

= o 2 X +3xh+k2+8x+'—!h _ 3X+5X

h=©
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Y —

/

Notation

Y= = flo= -
VL 4 - ) o ¢ r (j‘};
V= J(x)= =
dx
y prime f prime of x The derivative of y with

respect to x
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Ex2. Write the equation of the tangent line
to f(x)=x"+4x? at x=2. (3 24)

()= 3%+ g m= Q8
Qé(x ,-Q>: Y ——24

x=-1 (1, 3) —s<x+1)=7"3
m=-5
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Show ‘\‘L\«F +he dtﬁ\/n-l%\lf 0{‘\
0= = s £G)= =,

X X
— L 32X 2 (x+h)
. Fx +h) = ) = o G xy
L\—>0 ‘ﬂ lq_ao L"
X ~3x-3h - 3h [ =3h_
(x* /(M XX+ _L.’E”OMXL’M
h=>0 -3 23
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Ex3. The average monthly temperature for
Minneapolis, MN is given in the table below.

January 11.8
February 17.9
March 31.0
April 46.4
May 58.5
June 68.2
July 73.6
August 70.5
September 60.5
October 48.8
November 33.2
December 17.9

calculator

a.) Make a scatter plot of this data on your graphing

Sep 18-11:17 AM
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b.) Estimate the derivative of the function for each month by
approximating the rate of change of the temperature.

January | [11.8 ~ 0. |

February 2 |17.9 6. | 11T
March 3 [31.0 I3 (2 7. q>
April Yy |46.4 [5-Y

May s |585 \2Z.\

June ¢ [68.2 05 7

July - |73.6 h- 4

August ¢ |70.5 —3.1

September§  [60.5 - 10

October 0 [48.8 -\\.7

November [l (33.2 — .56

December 11 |17.9 -15.3
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Temp _
20

pencil and paper.

c.) Sketch a graph of the derivative for each month with

2 Montt

Sep 18-11:17 AM
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d.) What is the meaning of the derivative in the
context of this problem?

e.) What is the units of the derivative?

f.) When the derivative is positive, what does that
mean? When the derivative is negative, what does
that mean?

g.) In what month(s) is the temperature changing the
most rapidly?

h.) In what month(s) is the temperature changing the
least rapidly?

Sep 18-11:17 AM
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27,29-30

Homework

og 105 # 1-4, 13-16, 18, 21-23, 26,
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