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Agenda

Homework  #1 Review
Lecture Limits

Tangent Line

Groupwork

MAT 151 Calculus 1

Prof. Porter

151d3
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What is Math?

What is precalculus?

What is Calculus?

What are the rates of change?
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Lecture:
What is Math?  Language

What is precalculus? Functions

What is Calculus? Study of Change

What are the rates of change?
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What is math?

What is Precalculus?

What is Calculus?

Language

The Study of 

   Functions

The Study of 

   Change
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What is Average Rate of Change? 

   How many points are involved?

What is the instantaneous Rate of Change?

    How many point(s) are involved/

What mathematics was invented to take two points to one?
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Precise Definition of Limit
εδ epsilon-delta definition

The epsilon-delta definition of limits says that the limit 
of f(x) at x=c is L if for any ε>0 there's a δ>0 such that 
if the distance of x from c is less than δ, then the 
distance of f(x) from L is less than ε. This is a 
formulation of the intuitive notion that we can get as 
close as we want to L.
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Limits at Infinity
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a   f(x)     L| f(x)  L |<ε

EX:

| 1 + x/2 - 2.5| < ε

| x/2 - 1.5| < ε

(1/2) | x - 3| < ε

| x - 3| < 2ε = δ
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EX:      Given epsilon = .03  and f(x) = 2x -5  and x approaches 12.

lim 2x-5  = 19   find δ.
x>12 | f(x)   L  |  <  epsilon

| 2x  5  19  | <  .03

| 2x 24 |  < .03

2 | x  12|  < .03

|x  12 |  < .03/2   =  .015  = δ 
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Tangent Line
slope of the tangent line

is the derivative 

is the instantaneous rate of change 

is the velocity

is dy/dx

can be represented as a value or a function
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f(x) = 2x2-5x+7

Function(x) Value (3)

f(3)=2*9-5*2+7=15

m(x)= 4x - 5 m(3) = 4*3-5 = 7

Sometimes refer to 'a' as a value, not a variable.

m(x) is the function that will tell you the slope of the 
tangent line at a specific point x=a.   So m(a) is that value.

In this example, we have both the point on the graph (3,15) 

and the slope of the tangent line m=7

EX:
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How to find equation of tangent line using the definition:

m(x)=

f(x+h) = 2(x+h)2-5(x+h)+7
           =2x2+4xh+2h2-5x-5h+7
- f(x)   =-2x2                     +5x     -7

f(x+h)-f(x)
h

=  4x +2h -5

lim  4x +2h -5   = 4x - 5
h>0

m(3) = 7

f(3) = 15

Point (3,15) Slope 7

Point Slope Formula of line:

y - y0  = m (x - x0)

y - 15 = 7 ( x - 3)

*Don't do this unless asked to. There are easier ways!
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To find m(3) = 7 on calculator:

2nd  Trace  6 3

To find m(3) = 7 on DESMOS

dy/dx

or d/dx are derivatives
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To find tangent on calculator: To find m(3) = 7 on DESMOS

graph   Draw   5:Tangent 3

draw is 2nd Prgm
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EX: Find the derivative   for  f(x) = 1/ (x-3)
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Tangent Line on Data Regression

Data Regression Tangent Line
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Groupwork : Limits
Find four limits at a point of Interests 'a'
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As progress to the third quarter, revue is 
expected $41.157 million

As we look back to the third quarter, 
revenue is expected to be 45.4 mil

$41mil $45mil

45
41

End Behavior Limits
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Try This yourself
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434,000cases

368,000 cases
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Age75

End Behavior Limits
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Could make the function continuous (optional)

y1=regression 1

y2=regression 2

y1

y2

NEW y2=regression 2  difference y2(a)y1(a)

a
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According to the split regression 
as we approach 250,000 in 
property costs, the number of 
available homes is 5.3402

According to the continuous 
regression, as we approach 
250,000 in property costs, the 
number of available homes is 
5.3402
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=14574.46...

What is f(11) = 
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According to the continuous regression above, as we approach 1990, we expect world populatioin to be 5.3 billion
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Reminders....

1. Go to Blackboard

2. Post your Limit Groupwork on Discussion Forum

3. Set up Connect by opening an assignment

You must complete a Connect assignment in first two 
weeks or you will be dropped from class

STOP
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