Chapter 2: Linear Equations Name

Section 1: Using Graphs & Tables Date
Linear Equations: Using Graphs & Tables Student Worksheet
Overview

The Overview introduces the topics covered in Observations and Activities. Scroll through the
Overview using ] ([{] to review, if necessary). Read each screen carefully. Look for new terms,
definitions, and concepts.

Observations

The Observations illustrate linear equation concepts relating to graphs and tables. Scroll through
the Observations using [»] (({] to review, if necessary). Read each screen carefully. When you
come to a Write an Observation screen, stop and write the answers to the questions on your
worksheet.

WEITE AN DESERYATION . Observation 1
USING A TRELE

FIND THE =aLUTION Using a table, find the solution of -x-6 = -3.5.

“x-B="%E

HSE VIR HIRKZHEET & First, find the solution by hand, making a table with at least five x

and y values. You can start with any x value you want. Show your
work.

Next, graph your solution on a number line. Be sure to label all points
on the number line.

N\
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Section 1: Using Graphs & Tables Date

Activities

The Activities help you practice graphs and tables. You can select from two activities—Beam
Dale Up or Worksheet Activity. Follow these steps to play the activity and complete your
worksheet.

1. Make sure you are in the Activities for this section.

2. Highlight an activity using [4] or [~], and press [ENTER].

SELECT AN ACTIVITY Beam Dale Up
%- EEAH DALE EUF"
2 ||FInD THE soLuTIOn 1. Look at the problem on the space ship and determine how to
HIZ SHIF. solve the equation for x from the four choices given. The

SELECT & PRESS [ENTER] values are ordered as they are on a number line.
Scoring: You get two 2. Press [« and [»] to move Dale the Martian over the correct x
attempts to solve each value, and then press [ENTER]. If the x value you pick is correct,
problem. You earn 2 Dale is beamed up to his ship! If the answer is incorrect on the

points for a correct

answer on the first try, 1 second attempt, the correct answer is displayed; press any key to
point for a correct answer resume play. As you play the activity, solve each equation in the
on the second try. space below. Show all steps and work.

You can earn up to 10
points.

3. What was your score?

FELECTRIUALTIVITY Worksheet Activity
1
8 |
R 1. Look at the table of values of equations Y1=2X+4.5 and Y2=7.

NOKE RCTINITIEZ.

& il ' 1] Ve
[ 4.5 7
£ LK 7
Note: Press [{] or 1] to ic 5e 2
leave this screen. %_5 E:E ;
E 105 7
YiB2k+d. S

2. When is 2X+4.5=7 (or, when is Y1=Y2)? Look at the table
carefully. The solution is between which two X values?
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Chapter 2: Linear Equations
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Date

Try-1t!™ on Your TI-83 Plus or TI-73

Use the table feature on your graphing calculator to search for the solution (when Y1=Y2).

To Do This Press Display (TI-83 Plus shown)
1. Exit the Topics in Algebra 1 [QuIT]
application and clear the Home (EXIT) [CLEAR
screen.
2. First, enter 2X+4.5 as Y1 and 7 as Y2 in CLEAR E}ogzgotj pﬁmz
— 1 +d,
Note: See [ Tlp™ 3: Graphing a Function in the (+] [CLEAR tﬁi;
Standard Window for more information. 7 ‘xﬁ L=
R
Note: On the TI-73, use (x] rather than [X.T.6.1). o
3. Change the table settings to those [TBLSET] TRELE SETUFP
used in the Worksheet Activity. 0 ThlStart=n
Indrnt.: H=k
E] 5 Derend: A=k
(] [ENTER
[+ [ENTER
4. Display the table. [TABLE] A | e
[ |f
1 a8.k 7
1.5 -] 7
c B.E 7
.k a.c 7
K] 1.5 7
Y1B2E+4. 5
5. Change the table settings to focus on [TBLSET] TAELE SETUF
the range you found in the Worksheet | 4 Hﬁ*gf"“tﬂ
Activity. Begin the table at the lower 5.1 Indent.: |;|u+..-5 Az k
value and make the increments . Derend: GRS Ask
smaller.
6. Display the table with the new [TABLE] B | Ve
settings. |2
iz 6.9 7
1.z e § 7
1.4 ] T
1.5 7,k 7
1.8 s 7
w=1

7. The table still does not display the exact solution. What table settings would you choose in

order to display the exact solution?

TbiStart=

ATbl=

What is the solution (when is Y1=Y2)?

How do you know this is the solution?
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Date

Try-1t!™ on Your TI-83 Plus or TI-73 (continued)

Solution Search Using X-Y Graphs: Find the solution for the equation X+3=1.7. First, use your

number sense to estimate the solution for X+3=1.7. Record your estimate here.

Use the table feature on your graphing calculator to search for the solution (when Y1=Y2).

To Do This Press Display (Ti-83 Plus shown)

1. Exit the Topics in Algebra 1 [QuIT]
application and clear the Home (EXIT) [CLEAR
screen.

2. Set the window format as shown. [FORMAT] FolarGo

‘% Coorddf
Note: See § Tlp™ 2: Adjusting Your Graphing t i [ﬂ%[?;
Calculator Settings for more information. Screens : 1||
are shown for the TI-83 Plus. There are slight r
differences on the TI-73.

3. Enter both sides of the equation into CLEAR N
the Y= editor as shown. 107 WM EHAS

whE=
Note: See [ Tlp™ 3: Graphing a Function in the (~] [CLEAR =
Standard Window for more information. 3
Note: On the TI-73, use [x] rather than [X.T.6.1).

4. Select ZDecimal to set the viewing TI-83 Plus: MEMOREY
Wlndqvv and automatically graph the Z00M| 4:ZDecimal 3 Eugﬁ In
functions. ZiZoom Out

EHFOecimal
TI-73: 254uare
Z00M| 8:ZDecimal

5. Trace Y1=1.7. TRACE Yi=ir

6. Trace Y2=X+3. [Jor _[E to trace a
Note: The f displ h lef function

ote: The function displays in the upper left corner
of the screen; the X and Y values are displayed on B and B to move oo s
the bottom of the screen. between functions #=-p . . v=lr

7. Find where X+3=1.7. What is the solution?

8. How do you know?

9. Did you notice that the value of X+3 is 1.7 when X=-1.3?

=17 ° -
h=vs . . lrea
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Try-1t!™ on Your TI-83 Plus or TI-73 (continued)

Solution Search: Write the solution and explain how you found the solution using graphs and
tables for each of the problems below.

For each problem:
o Before you start, estimate the solution so you have an idea of where the solution is located.

e Search for the solution of the equation on the graphing calculator using graphs and table.
Note: See [ Tlp™ 4: Creating a Table for additional help with the graphing calculator.

¢ Remember to change your viewing window or your table setting to do your search.
Note: See [ Tlp™ 5: Adjusting the Viewing Window for additional help with the graphing calculator.

o Explain how you found the solution.

Graphing Calculator Fact: The graphing calculator only uses the variables X and Y for graphs and tables. If an equation uses letters
other than X, you will have to enter the letter for the unknown variable as X in the graphing calculator in order to make the graphs and
tables for your solution search.

1. p+3=1

2. 3x—-2=1.6

X +

DO [—
o |Ut

[CBEN

4. 4+05C="7

Graphing Calculator Hint: Use ZStandard to change the graph window so that: =10<X<10 and -10<Y<10.
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Chapter 2: Linear Equations Section 1: Using Graphs & Tables

Linear Equations: Using Graphs & Tables Teacher Notes

Objectives

e Toillustrate how to locate the real number solution of a linear equation using tables.

e To illustrate how to locate the real number solution of a linear equation using a graphical
method on a Cartesian (x-y) graph.

Math Highlights

In the table of values method, students see a table of values for the left and right side of the
equation. They see that the x value, which makes the two sides of the equation equal, is the
solution. They also see that they may need to refine the table of values to search for the solution.

In the x-y graphical method, students graph both sides of the equation and find the intersection
of the lines. If students have not graphed lines, they can first make a table of values and then plot
the points to graph the lines. The x coordinate of the intersection of the lines is the solution.

Common Student Errors

e Using graphs and tables can mislead a student to think that they can always find the exact
solution using these methods. Although they often will find exact solutions using these
methods, using algebra will give exact answers for these equations. Have students try to
search for the solution to x + 2 =~/ 7. The exact answerisx =7 -2 =1.2315377. ..

e At times, introducing the algebraic solution of equations gives students just the mechanics of
doing a problem. Algebraic methods alone usually do not invite the student to reason out the
solution using number sense. The graphs and tables method gives students the opportunity
to see the values of each side of the equation so they can see when the right side and left side
of the equation are equal.

Visual learners benefit by seeing the numbers and graphs first, and then by using these as the
tool to find the solution.

e Some students are able to see the solution to an equation using their number sense and may
have difficulty taking the time to show their work. This may also be an issue in
Chapter 2: Linear Equations, Section 2: Using Algebra. Encourage the use of written
mathematics and drawing graphs and tables as a communication tool. Have students look in
newspapers for graphs and tables of information to show real examples for the need for this
communication skill.
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Chapter 2: Linear Equations Section 1: Using Graphs & Tables

Student Worksheet Notes with Answers

Overview

Tell students:

1. How to find the Overview or tell them to review the instructions on the worksheet.
2. How to navigate the application, if they are not yet familiar with the application.

3. To scroll through the Overview on the graphing calculator. Point out new terms, definitions,
and concepts, and tell students to look for them as they go through the Overview.

Observations

The Observations help students understand linear equation concepts relating to graphs and
tables.

If necessary, tell students how to find the Observations section for this section.

HRITE AN DEZERVATION ... Observation 1
USING A TRELE

FAND THE SOLUTION Using a table, find the solution of -x-6 = -3.5.

-i-6 = “%.E

HFE VIR HIRKSHEET First, find the solution by hand, making a table with at least five x

and y values. The students can start with any x value they want.
Students show their work.

Next, they graph the solution on a number line. Remind them to label
all points on the number line.

Students make a table by hand on the worksheet to search for the
solution of -x — 6 = =3.5. Then they transfer these x and y values to
a number line. Look for correct labeling.

Students see the table TI0 70U OESERVE ..
and graph screens as

% | #-B]-ZE Ti-B = CLE
ek i YOU CAN
they fInIS.h viewing the = =25 GRAFH THE
observation. l <OLUTION .
M

-
ra—
'
-
=

‘»
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Chapter 2: Linear Equations

Section 1: Using Graphs & Tables

Activities

SELECT AN ACTINITY

FIND THE *OLUTION
TO GET DALE EACE TO
HIS ZHIF.

%- EEAM DALE EUF"
Z

ZELECT % FREZZ [ENTER] €

Scoring: Students get
two attempts to solve
each problem. They earn
2 points for a correct
answer on the first try, 1
point for a correct answer
on the second try.

Students can earn up to
10 points.

SELECT AN ACTINITY

1
% FLERSE ZEE YOUFR

HORKEHEET FOFR
NOKE RCTINITIEZ.

Note: Press (] or [¥] to
leave this screen.

Beam Dale Up

Tell students to:

1. Look at the problem on the space ship and determine how to
solve the equation for x from the four choices given. The
values are ordered as they are on a number line.

2. Press [« and [»] to move Dale the Martian over the correct x
value, and then press [ENTER]. If the x value they pick is
correct, Dale is beamed up to his ship! As they play the
activity, students record the solution to each equation,
showing all steps and work. If the answer is incorrect on the
second attempt, the correct answer is displayed; press any

key to resume play.

3. Record their scores.

Worksheet Activity

Tell students to:

1. Look at the table of values of the expressions, Y1=2X+4.5 and

Y2=7.

2. Answer the questions: When is 2X+4.5=7 (or, when is Y1=Y2)?

The solution is between which two X values?

The solution for 2X+4.5=7 is found between 1 and 1.5.

Students will continue to search for the solution in the (g Try-It!

section.
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Chapter 2: Linear Equations Section 1: Using Graphs & Tables

Try-1t!™ on Your TI-83 Plus or TI-73

Tell students to:

¢ Follow the steps exactly on the graphing calculator, using the table feature to find the
solution. Example screen pictures are displayed on the worksheet for students to compare
with the graphing calculator screen. This keystroke exercise lets students define Y1=2X+4.5

and Y2=7.

¢ Determine what the table settings should be for an exact solution and record them on their
worksheet.

Answer: ATbl=0.25 and TbiStart=1.

T?EIIE’L-SEIUT T N

art=

aThl=. 25 | 55 |G

Indent: [sUGEE Ask He (g% |G

Oerend: [g¥#s A=k £ B.E 7
Fzx | 7
EE B H
®=1.23

¢ Find the solution and record it. Answer: Y1=Y2 when X=1.25.
Solution Search Using X-Y Graphs: Find the solution for the equation X+3=1.7.

Tell students to:
e Estimate the solution and record it on their worksheets.

¢ Follow the steps exactly on the graphing calculator. Example screen pictures are displayed
on the worksheet for students to compare with the graphing calculator screen. This
keystroke exercise lets students find the solution where X+3=1.7.

¢ Record the solution and explain their answers on the worksheet after step 6.
Answers will vary. Student estimates using number sense should be close to the answer
-1.3. They see that the two lines intersect at x="1.3.

Note: See the T/-83 Plus Guidebook, for information on the TI-83 Plus automatic feature “Intersection,” which is not covered in this
section. This feature is not on the TI-73.

Solution Search: Students write the solution and explain how they found the solution using
graphs and tables for each of the problems below.

Tell students to:
e Review how to use the graphing features of the graphing calculator to search for a solution.

¢ Find the intersection of the lines by tracing the graph. Remind students that the viewing
window must be set appropriately to find the intersection, and finding the exact solution is
not guaranteed; they must combine the two methods to find the solutions.

o Use number sense to complete the search.

1. p+3=1 when p = -2 2. 3x—-2=16 whenx=12
1 57 21 _ _
3. 2x+8_8 whenx_z 4. 4+05C=7 whenC=6
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