Jal Meeting and EXpC

April 5 -8, 2017 an Antonio, Texas

Stephanie

scooperman@c @millburn.org



http://www.corestandards.org/Math/Practice/

*how you could express the problem with equations,
diagrams, or graphs.

*express data and relationships in the problem with
tables, graphs, diagrams, or equations, and check
your result to see if it makes sense.

*decide which tools are most helpful for solving the
problem and why.

*think carefully about the required accuracy of results; is
a number estimate or geometric sketch good enough, or is
a precise value or drawing needed?



Sixth-Grade Math Standards

https://www.ixl.com/standards/common-core/math

6.RP Ratios and Proportional Relationships

6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical

problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams,
double number line diagrams, or equations.

6.RP.A.3a Make tables of equivalent ratios relating quantities with
whole-number measurements, find missing values in the tables, and

plot the pairs of values on the coordinate plane. Use tables to compare
ratios.



6.NS The Number System

6.NS.C.6b Understand signs of numbers in ordered pairs as indicating
locations in quadrants of the coordinate plane; recognize that when two
ordered pairs differ only by signs, the locations of the points are related
by reflections across one or both axes.

6.NS.C.6¢c Find and position integers and other rational numbers on a
horizontal or vertical number line diagram; find and position pairs of
integers and other rational numbers on a coordinate plane.

6.EE Expressions and Equations

6.EE.C Represent and analyze quantitative relationships between dependent
and independent variables.



6.EE Expressions and Equations

6.EE.C Represent and analyze quantitative relationships between dependent and
independent variables.

6.EE.C.9 Use variables to represent two quantities in a real-world problem
that change in relationship to one another; write an equation to express one
quantity, thought of as the dependent variable, in terms of the other
qguantity, thought of as the independent variable. Analyze the relationship
between the dependent and independent variables using graphs and tables,
and relate these to the equation.

Seventh-Grade Math Standards

7.RP Ratios and Proportional Relationships

7.RP.A.2 Recognize and represent proportional relationships between
guantities.



7.RP.A.2a Decide whether two quantities are in a proportional
relationship, e.g., by testing for equivalent ratios in a table or graphing on
a coordinate plane and observing whether the graph is a straight line
through the origin.

7.RP.A.2b Identify the constant of proportionality (unit rate) in tables,
graphs, equations, diagrams, and verbal descriptions of proportional
relationships.

7.RP.A.2c Represent proportional relationships by equations.
7.RP.A.2d Explain what a point (x, y) on the graph of a proportional

relationship means in terms of the situation, with special attention to the
points (0, 0) and (1, r) where r is the unit rate.



Eighth-Grade Math Standards
8.EE Expressions and Equations

8.EE.B Understand the connections between proportional relationships,
lines, and linear equations.

8.EE.B.5 Graph proportional relationships, interpreting the unit rate as
the slope of the graph. Compare two different proportional
relationships represented in different ways.

8.EE.B.6 Use similar triangles to explain why the slope m is the same
between any two distinct points on a non-vertical line in the
coordinate plane; derive the equation y = mx for a line through the
origin and the equation y = mx + b for a line intercepting the vertical
axis at b.



8.F Functions

8.F.A Define, evaluate, and compare functions.

8.F.A.1 Understand that a function is a rule that assigns to each input exactly
one output. The graph of a function is the set of ordered pairs consisting of an
input and the corresponding output.

8.F.A.2 Compare properties of two functions each represented in a different
way (algebraically, graphically, numerically in tables, or by verbal descriptions).

8.F.A.3 Interpret the equation y = mx + b as defining a linear function, whose
graph is a straight line; give examples of functions that are not linear.



8.F.B Use functions to model relationships between quantities.

8.F.B.4 Construct a function to model a linear relationship between two
quantities. Determine the rate of change and initial value of the function
from a description of a relationship or from two (x, y) values, including
reading these from a table or from a graph. Interpret the rate of change and
initial value of a linear function in terms of the situation it models, and in
terms of its graph or a table of values.

8.F.B.5 Describe qualitatively the functional relationship between two
quantities by analyzing a graph (e.g., where the function is increasing or
decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative
features of a function that has been described verbally.



https://www.desmos.com/calculator

Be sure to create an account as soon as you access the calculator!
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http://support.desmos.com/hc/en-us/articles/209686513-Changing-the-Viewing-Window

w desmos

Desmos Calculator Settings Graph Settings Menu

Changing the Viewing Window
Q Team Desmos Follow

Y¥ou can change the viewing window to better fit the data you're looking at. For making easy adjustments while accessing
Desmaos in the browser, you can use the plus and minus signs to Zoom in and out, respectively, on the coordinaie plane. You
can also use the house icon to go back to the default viewing window which is pre-defined depending on the screen size.

Zoom in

Zoom out




= Untitled Graph | Saw

= Untitled Graph | Save
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Name

Partner’s name;

Partner’s name:

Working With The Desmos Graphing Calculator — Activity 1

https://www.desmos.com/calculator

Today, you and your partner (s) will be working on linear graphs with the on-line Desmos
Graphing Calculator. Mrs. Cooperman will demonstrate how to putin the linear equations in the
form vy =mx, y=mx -b, and y = b. You will need to write down the equations you
experimented with and compare and contrast the results of the graphs that are formed.

(You donothave to create an Account at this time.)
Partl:yv=mx

(1)In the rectangular box on the left, type in ¥ = x; vou should see a graph thatis a straight
line passing through (0, 0).
(a) Whatis the constant multiplier (the coefficient of x) for this equation?
(b) We also refer to that number as the “slope™”. Whatis the change in the y valuesas x
increases by 1 unit?

(2)In the second rectangular box, type in y = 2x; another graph should appear. Describe the
characteristics of that graph and then compare it to the first one.

(3)For your third equation, type in ¥ = % x; (vou'll have to “click” out of the denominator!)
Describe the characteristics of that graph and compare it to the others.




{4) For vour fourth equation, tvpe in v = -x; what has happened? Describe the
characteristics:

(3) Now typein v = -3x; what are the characteristics of this graph?

(6) Thelast equation is ¥ =-1/2x (don"t forget to “click out” of the denominator); describe
the charactenstics of this graph:

Pari 1: v = mx + b (Be sure to delete the previous graphs in Part 1 firsi!)

(1) Graph ¥ =2x + 3; describe the graph:

{2V Graph ¥ = 2x - 1; describe this graph and compare it to the one in ex. (1).




What did yvou notice about the lines that have the same slope”

What were the v intercepts?

(3) Graph v =-2x + 3; describe the graph and compareitto ex, (1),

(4) With your partner(s), write two more equations in the form v =mx = b and describe ther
graphs (compare/'contrast!)

Part 3: v = b (Delete all the equations from Part 2)

(1) Graph v =5, v=2.5, v = -6, and ¥ = -1/2; describe the characteristics of these

graphs:

(2) Write towo more equations, one with 2 negative number and one with a positive
number, List them and compare them:

Equation 1;




Part 4: Optional Graphs: you mayv graph the following equations and observe what the graphs

look like. Describe their characteristics on the lines below. (Delete all the equations from Part 3)

M)y=
Q) v
@ y=

(4) y=-x*

6y y==x2-5
(7)y y=2x2

(8) Y=-2x2




Working With The Desmos Graphing Calculator — Activity 2

https://www.desmos.com/calculator

Today, you will be working with “sliders”. These allow youto change the parameters of an
equation so youcan see the animations as the values increase and decrease.

(You should create an Account at this time if you haven’t already done so. When you make
interesting and creative graphs, be sure to SAVE them with a title. Then you cando a
screenshot and send it to Mrs. Cooperman via email!)

(1)In the rectangular box on the left, type in y = mx; you should see a graph that is a straight
line passing through (0, 0).

(2)A “slider” graphic will suddenly appear and you will be asked if you would like to add
one for “m”. (Yes!) The “slider” is the constant multiplier (the coefficient of x) andis
represented by the “m™.

(3) You can move the slider back and forth, changing the multiplier from negative to
positive values. Each time youmove the slider, the graph changes on the coordinate
plane.

(4)Describe what happens with the graphs; be very specific about the positive, zero, and
negative multipliers!

(5)Type in this equation, type in y = 5; another slider graphic will appear. Whatkind of lines
are you working with now?




Describe the charactenistics of these graphs such as the y intercept, as youmove the slider
back and forth:

(6) For your next equation, type in ¥ = 2x + b; what has happened? Now describe the
characteristics of these graphs:

What do you think will happen if you change the 2 to -2? (You will have to eliminate y =

2x +b first otherwise the slider won'tappear.)

(7) The nextequation is ¥y = mx + 4; describe the characteristics of this graph:

Suppose you changed the equationto y = mx — 2; (be sure to eliminate all the other
equations first otherwise the slider won't appear!)

What happens?




http://support.desmos.com/hc/en-us/articles/202528949-Domain-and-Range-Restrictions

Domain and Range Restrictions

Team Desmos

Overview

To limit the domain or range lues of a graph), you can add the restriction to the end of your equation in curty

brackets . For example, y= }would graph the line y=2x for x values between 1 and 3




Domain and Range Restrictions

' Team Desmos
o/

Qverview

To limit the domain or range (x or y values of a graph), you can add the restniction to the end of your equation in curly
brackets {}. For example, y=2x{1<x<3} would graph the line y=2x for x values between 1 and 3.

+- o

N y=2{1<x<3}




Making a Rectangle Using Restricted Domains

You can use “restricted™ domains with the Desmos Graphing Calculator to make geometric

shapes from linear graphs. We will also be using vertical and horizontal lines to make the sides.




We're going to add the braces with the restrictions for x and v next to the original equations: Be

sure to include the braces before and after the values for x and y. (You can make all the
sides red.)




Let’s put another rectangle around the first one. Look at the four new equations that determine
theblue rectangle. (Each side of the larger rectangle was originally in four different colors.
Change all of those sides to the color blue.)

Stephanie « l & ﬂ




Extra Practice: Making a triangle with restricted domains on x.

Stephanie ~ B B 0 G




Using the Desmos Graphing Calculator to Make a House

=

@ Q66 &

When I open the folder called “Door”; all the equations that form the door are
listed inside that folder! Using folders helps to save space on the equation

column.




http://support.desmos.com/hc/en-us/articles/208156426-

Adding to the Graph (Add Item Menu)
Team Desmos

Adding-to-the-Graph-Add-Item-Menu-

Follow

You can use the Add ltem menu fo add an expression, note, table, folder, or image to your graph. To start, click on the "plus
sign” and then choose the type of item you'd like to add to your graph. An example of each is below:

+ i

Q r=2+3

fix) expression

Hi there!
ki 33 note

= table
o 147 1
- folder 293

M image

349 305

(w) » Keep Organized
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Lower Left Window

x=-3{-4<y<-3}
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Note: Use the + Kkey to add a folder which vou’'ll need to title. After you write
vour equations, vou can click on the white area around the colored icons of
each equation and drag them on top of the folder. If it went into the folder
properly, vou’ll see alight gray line on the left of the equation. Click on the
folder to close it and all vour equations will disappear from the colimn. Click
on the folder to open it and all vour equations will be listed again underneath!

You can make a folder for each window: two above the door and two more
next to the door on each side.

How about a chimney? Is the fireplace going?

A nice green lawn? Or is it snow-covered?

How about a picket fence?




coO N oo o A W N B

. Press Ctrl + Switch Window; the screenshot will be taken.
. When the popup says “screenshot taken”, click on it;
. Then, drag to “My Drive” on the left.

. Go to Google Drive:

. Click “Make a Folder”’; name it “Desmos”.

. G0 to “Recent” and then click on the screenshot(s).

. Click the three dots and click “Move to”:

. Move it to the folder, “Desmos”.
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r=4{lzyv=-15}
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= Castle | Saw Stephanie v | &

Sun and Clouds.jpg

b Main Castle
b Left Wing

b Right Wing

b Flags

» Moat and Drawbridge

Alligator Image.jpg




http://support.desmos.com/hc/en-us/articles/203291245-Add-Image-to-Graph

Add Image to Graph
L"} Team Desmos Eollow

Add images to your graph to use as a template for your graph, add text labels, or for a little pop of exira color! To add an
image to your graph, start by opening the Add ltem menu and choose Image. Clicking and dragging the image into the
expression list is also supported in many browsers.

Kristin = = = [7]

mavin-ticket.prg

To Move the image, click on the center point and drag the image to where you'd like to place it. Or, you can manually change
the coordinate of the center point in the expr on list. This will automatically move the image so that its center is at that new
coordinate point. To Resize the image, click and drag any one of the outer poinis surmounding the image and drag outwards
to make larger and inwards to make smaller.
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= Stargazer Lily.01

g ‘e B «

‘ Desmos Flower Image.jpg I

= Untitled Graph

Delete All o

Desmos Flower Image.ipg

8 veve

= Untitled Graph

-+~ o

Desmos Flower Image.jpg




= Stargazer Lily.01

+- b

Desmos Flower Image.jpg

= Stargazer Lily 01

Duplicate or Rename Save This Graph
(ctrl+shift+s)
Title:

Desmos Flower Image.jpg Stargazer Lily 02| X

@ Duplicate This Graph m







http://support.desmos.com/hc/en-us/articles/205841709-Connecting-Coordinate-Points

Q desmos

Desmos Graphing Features Features

Connecting Coordinate Points

Team Desmos
Follaw

There are multiple ways to connect points in a line depending on the style and substance you're looking for.
1.) Using a Table to Connect Coordinate Points

When creating a table in Desmos, points can be connected by clicking and long-holding the icon next to the dependent
column header. Choose from two different styles. This is also a great way to graph shapes in the calculator.

+- o
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1.) Using a Table to Connect Coordinate Poinis

When creating a table in Desmos, poinis can be connected by clicking and long-holding the icon next to the dependent

column header. Choose from two different styles. This is also a great way to graph shapes in the calculator.




2.) Using Linear Regression to Connect Points

Points that display a linear pattern can be connected with an extended line by running a linear regression on the table data.

2.) Using Linear Regression to Connect Points

Points that display a linear pattern can be connected with an extended line by running a linear regression on the table data.

Yis~Mmx,+b

€, phal

333 b= 14167
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Chair Unrestricted
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Create Account

Chair Restricted
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= Window with Restrictions Create Account | or Signln @ ®

window.jpg

p Top Window Pane

=) ) Bottom Window Pane

P Shutters

Projector Mode

' Axis Numbers
" Minor Gridlines

Arrows

W' X-Axis add a label










Grading Rubric Ing attributes:

dnotograph has vertical and horizontal i
Blines with positive and negative slopes

ation

*Use of folder
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