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MAT 151 Calculus 1

Prof. Porter

Agenda

Introductions

Lecture 

   What is Calculus?

   Ave Rate of Change

Group work
151d1
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Introductions
Course is in Blackboard and Connect

Go thru Blackboard to get to Connect

Discussions on Blackboard 

All other assignments on Connect 
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LESSONS
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LESSONS
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LESSONS
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DISCUSSIONS
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If Blackboard is down...google my webpage
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Lecture: Average Rate of Change

What is Math?
What is Precalculus?
What is Calculus?

What is the Ave Rate of Change?
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What is math?

What is Precalculus?

What is Calculus?
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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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Rates: 
A rate is the ratio between two related quantities in different units. 
Express as a fraction

The word "per" means divided by,

"Per cent" means divided by 100

"miles per hour" means miles/hours
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Slope

hours

Miles
1000

20

slope =1000mi/20hrs

         =50mph
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tax rate %

revenue

independant variable

-the one you can control

dependant variable

-the one that is controlled

The slope between 

0% and 100% tax rate is 

zero. 
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Price Sales

$    #

50   5

40   8

30   14   

Desmos.com

Price $

sa
le

s 
#

Maybe an exponential 
function?
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Maximum Revenue
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Average Rate of Change is the slope of the secant line

   or line segment between two points on a graph.

Requires two points

Average Rate of Change (ARC)
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f\left(x\right)=x\cdot\left(68.4095e^{.0530245x}\right)
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1000miles

20 hrs

Trip to Florida

slope of secant line is

50 mph...so average 
rate of change is 50 
mph

Not what was on the 
speedometer!

The average rate of change between 

the first hour to the twentieth was 50mph

D
is

ta
nc

e 
time
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Two possibilities for ARC in real life:  

1. use beginning and ending data point

2. use beginning and ending points from 
regression function or graph
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yrs

downloads

ARC from data is slope of green line

ARC from function is slope of black line
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Average Rate of Change: 

    slope of two points

Instantaneous Rate of Change:

    slope at one point???



28

1000miles

20 hrs

The average rate of change between 

the first hour to the twentieth was 50mph

D
is

ta
nc

e 
time

Remember..... But there is a reading 
on your speedometer 
at any one instance. 
How could we find it?

What if we take the 
average rate of change 
closer and closer 
together?
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1000miles

20 hrs

D
is

ta
nc

e 

time

How fast was I travelling 
when pulling into my 
destination?

Look at different colored 
lines, the Blue and purple 
lines have the steepest 
slope, and is closer to the 
actual speed at 20 hours.

If we take the slope of two points infinitely close 
to each other, we should get the speedometer 
speed or the instantaneous rate of change.
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Limits a limit is the value that a function f(x) 
approaches as the input 'x'approaches some 
value 'a.'

slope of the secant line (msec) between 'a' and 'a+h' is

f(a+h)-f(a)
a+h-a

=msec = f(a+h)-f(a)
h

We use limits to find the instantaneous rate of change, 
you'll want your input 'h' value to go to zero. That means 
we will be dividing by zero, which won't be a problem here 
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Group Work
Average Rate of Change 
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Ave Rate of Change

Quartic Regression

Secant line
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Groups: Three or more people of the same major

Will use the same data all semester

It can be your own, will need 5 data points.

JOBS:

Producer creates pictures and graphs

Writer describes situation mathematically

Speaker describes situation in words that could be 
spoken by a computer

ALL posted on Blackboard for credit 
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Producer Writer

Speaker:

According to the quartic regression, the 
average rate of change in Apple stock between 
2016 and 2020 was a drop of 4.8 billion dollars 
per year.
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Calculator or DESMOS

NOTE: Only allowed to use the free version 
of  DESMOS on exams  no calculator, no 
login

  
www.desmos.com/calculator
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stat input data
TO PLOT DATA 2nd  y=

Enter

zoom 9
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stat > calc

y= vars 5 > > 1 
graph

looks like a parabola

(quadratic regression)

y= vars  5  >  >  1  Graph

REGRESSION
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vars > 1 enter    y1

y1(75)=1227....

75  50
7.25 Profit per $

ARC

According to the quadratic regression of the data given, between $50 and $75 
dollars charged, the average rate of change is 7.25 dollars per dollar charged.
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Desmos
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Reminders....
1. Go to Blackboard

2. Post your Selfie on Discussion Forum

3. Set up Connect by opening an assignment

STOP
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