K — Polynomials, Lesson 1, Identifying Solutions (r. 2018)

POLYNOMIALS
Identifying Solutions

Common Core Standard Next Generation Standard

A-REI.10 Understand that the graph of an equation | Al-A.REI.10 Understand that the graph of an equation in
in two variables is the set of all its solutions plotted | two variables is the set of all its solutions plotted in the

in the coordinate plane, eftenforming-a-curve— coordinate plane.

{which-could-be-aline) Note: Graphing linear equations is a fluency recom-
mendation for Algebra I. Students become fluent in

solving characteristic problems involving the analytic
geometry of lines, such as writing down the equation
of a line given a point and a slope. Such fluency can
support them in solving less routine mathematical
problems involving linearity; as well as modeling lin-

ear phenomena.

LEARNING OBJECTIVES

Students will be able to:

1)
Overview of Lesson
Teacher Centered Introduction Student Centered Activities
Overview of Lesson guided practice €Teacher: anticipates, monitors, selects, sequences, and

connects student work
- activate students’ prior knowledge
- developing essential skills
- vocabulary
- Regents exam questions
- learning objective(s)
- formative assessment assignment (exit slip, explain the math, or journal

- big ideas: direct instruction entry)
- modeling
VOCABULARY
balanced equation ordered pair table of values
graph solutions true statement

BIG IDEAS

A solution to an equation is a value or values that satisfy the equation.

e In equations, solutions are those values that make the left expression equal to the right expression. When
both the left and right expressions are equal in value, the equation is said to be balanced and the equation

becomes a true statement.
e Intables of values, solutions appear in the form of ordered pairs that, when substituted into the equation,

will make the equation balance.



e Inagraph, solutions appear as points on the line. The graph of an equation represents the set of all points
that satisfy the equation (make the equation balance). Each and every point on the graph of an equation
represents a ordered pair that can be substituted into the equation to make the equation true. Thus, if a
point is on the graph of the equation, the point is a solution to the equation.

MODELING ESSENTIAL SKILLS

?Solution? Balanced Table Graph
and Equation Equation of Values
Is (2,3) a solution of rress s ponary 0 S 1
23 asolut y= 2yt i
y=Sx+1 3 b | L/
3 3= 2(2)41 2|
(3)=3(2)+ =i —
3 _ i—i_l Xl:e ?.6667
3 No, the table of values | No, the point (2,3) is
9=4+3 shows: when x=2, not on the graph of the
927 the values of y is line
No, the equation does 2.3333.
not balance.
Is (4,-1) a solution of y=—X+3 - -3-\;1- ! 1
yooes (H==(4)+3 | S
1=-4+3 =
~1=-1 e t I
Yes. The equation =0 .
balances. Yes. The table of Yes. The pOInt (4!'1)

values shows that when

X =4, the value of y is
-1.

is on the graph of the
line




DEVELOPING ESSENTIAL SKILLS

Determine if the given ordered pair is a solution to the given equation using three different methods for

identifying solutions.

Graph

ya
A

No, the point (4,5) is
not on the graph of the
line

?Solution? Balanced Table
and Equation Equation of Values
Is (4,5) a solution of y=2x-4 secoer o
y:2X—4’) (5):2(4)_4 % g:
544 L
No. The equation does | x=o
not balance. No. The table of
values shows that when
X =4, the value of y is
also 4.
Is (5,1) a solution of y=x—x+4 S e 1
=x*—X+47? o
Yoo W=y -()+4 |[i |i
1=25-5+4 foa
124 b |5
No. The equation does | B2
not balance. No. The table of

values shows that when
x=5, the value of y is
24.

Is (4,-10) a solution of
y=-X"+x+2?

y=—X+X+2
(-10) = —(4)" +(4)+2
-10=-16+4+2

-10=-10
Yes. The equation
balances.

NORHMAL FLOAT AUTO REAL RADIAN MP n

\i/ ,

No, the point (5,1) is
not on the line.

R OR & Tb 1
X Y1
0 2
1 2
2 ]
3 -y
y -10
5 -18
6 28
? “4@
8 -y
9 70
18 -88
X=0
Yes. The table of

values shows that when
x=4, the value of y is -
10.

NORMAL FLOAT AUTO REAL RADIAN MP _

3
/1)

Yes. The point (4, -
10) is on the line.
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REGENTS EXAM QUESTIONS (through June 2018)

A.REI.10: Identifying Solutions

On the set of axes below, draw the graph of the equation y = —% r+3.

Is the point (3, 2) a solution to the equation? Explain your answer based on the graph drawn.

Which point is not on the graph represented by y = x4 dxn— 67

1) (-6, 12) 3) (2,4)

2) (—4,-2) 4) (3,-6)

The solution of an equation with two variables, x and y, is

1) the set of all x values that make y = 0. 3) the set of all ordered pairs (x,y), that
makes the equation true.

2) thesetofally valuesthatmakex =0.  4) the set of all ordered pairs [z}, where
the graph of the equation crosses the y-
axis

Which ordered pair would not be a solution to y = x - x?
1) (—4,-60)

2) (=3,-24)

3) (—2,-6)

4) (-1,-2)

Which ordered pair below is not a solution to fix) = -3x+4?
1) (0,4

2) (1.5,7.5)

3) (514)

4) (-1,6)

SOLUTIONS

HBIRRE

No, because (3, 2} is not on the graph.
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Strategy #1. Use the y-intercept and the slope to plot the graph of the line, then determine if the point {3, 2} is on
the graph.

STEP 1. Plot the y-intercept.
Plot (0,3). The given equation is in the slope intercept form of a line, = mx + &, where b is the y-intercpet.
The value of b is 3, so the graph of the equation crosses the y axis at {0, 3.

STEP 2. Use the slope of the line to find and plot a second point on the line. The given equation is in the slope
intercept form of a line, y = mx + &, where m is the slopet. The value of mis _TE so the graph of the equation has
a negative slope that goes down three units and across four units. Starting at the y-intercept, (0, 3}, if you go down
3 and over 4, the graph of the line will pass through the point 4, 0].

STEP 3. Use a straightedge to draw a line that passes through the points (I, 31 and (4, 0}.
STEP 4. Inspect the graph to determine if the point (3,2} is on the line. It is not.

Strategy #2. Input the equation of the line into a graphing calculator, then use the table of values to plot the graph
of the line and to determine if the point (3,2} is on the line.

Flokl Flokz Flakz ] b L
h$1 Be -3sd2n+3 \\\ 1 2.25
wNe= ]

W= I o [ o L8

~NWy= [ _'“'-.,_____\ y ]

~Ve=1 - C i

M= ! B -1k

N i 5 =3

Be sure to explain your answer in terms of the graph and not in terms of the table of values or the function rule.
PTS: 2 NAT: A.REIL.10 TOP: Graphing Linear Functions

ANS: 4

Straegy: Input the equation in a graphing calculator, then use the table of values to eliminate wrong answers.

STEP 1. Input the equation and look at the table view of the function.

Flotl Flakz Flab: T L1 = L

W BT+ IR E| i A |

VL 3|z I |

N IE f— i

:Esfl 0 “B £ £
6= = - F, b=,

STEP 2. Eliminate answers that are on the graph.

The point (-6, 12) is on the graph, so eliminate answer choice a.

The point (-4, -2) is on the graph, so eliminate answer choice b.

The point (2, 4) is on the graph, so eliminate answer choice c.

The point (3, -6) is not on the graph, so answer choice d is the correct answer.
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PTS: 2 NAT: A.REIL.LD.10 TOP: Graphing Quadratic Functions

ANS: 3

1. Understanding: The problem is asking for the definition of solution as it relates to to equations with two
variables.

2. Strategy: Examine each answer choice and eliminate wrong answers.

3. Execution of Strategy:

a) the set of all x-values that make y = 0 is used to find the x-intercepts of an equation.

b) the set of all y-values that make x = 0 is used to find the y-intercepts of an equation.

c) the set of all ordered pairs, (X,y) that makes the equation true is the best answer choice.

d) the set of all ordered pirs, (x,y) where the graph of the equation crosses the y-axis is too limiting.

4. Does it Make Sense? Yes. An equation is true if the left expression equals the right expression. If the
equation has two variables, then the solution to the equation must have values for each variable.

PTS: 2 NAT: A.REILD.11
ANS: 4
Strategy #1: Input the equation into a graphing calculator and inspect the table of values to see which answer

choices are solutions to the equation.
NORMAL FLOAT AUTO REAL RADIAN MP

NORMAL FLOAT AUTO REAL RADIAN HMF n
PRESS + FOR &Thb1

Plotl Plot2z Plot3 _ E“gi
I\Y1BX°-X e B
INYz=1 % 5
ENY 3= 0 0
ENY 4= % 2
ENYs= 3 24

\NYe= y 60
N =t
ENY 5=

X=-4

Note that (—4,-60), (-3,-24), and (-2,—6) appear in the table and are, therefore, solutions to the equation

y=x"—x. The ordered pair (—1,—2) does not appear in the table and is, therefore, not a solution to the equation

y=x3—m
Strategy #2
Substitute each ordered pair into the equation y = x* —x and see if the equation balances.
{(—4,—60) Equation balances. (—2,—6) Equation balances.
y=x-x y=x -z
—fi0 = —4% — (-4) ~fi=-2% (-2
—fil = —64 + 4 —f=—8+1
—ill = — —fi=—f
(=3,-24) Equation balances. —1,-2) Equation does not balance.
y=x-x y=x-x
~24 = -3 - (-3) —2=-1"-(-2)
—24 = -27+73 —I#-l+d
~24=-124 ~2=1
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PTS: 2 NAT: A.REI.D.10 TOP: Identifying Solutions

ANS: 4
Strategy: Use the table of values view in a graphing calculator to find the ordered pair that does not satisfy the

function.
STEP 1. Input ffx) = x* - 3x+4 into a graphing calculator

STEP 2. Set table view to increase by half integers.
STEP 3. Inspect table and eliminate any answer choice that appears in the table.

Flatl ?mz Flots ?E%ELSEIUE b 4
- aFrt= -1 |}
:ﬁlgﬁ St aTbl=. 5 S
W T = Indrhnt.: A=k| % .
WMy = [leFand: A= k| 1 :
g = %5 %fE
“MWE= —
= -1

STEP 4. Select the ordered pair that does not appear in the table of values.
STEP 5. Check: The ordered pair (-1,6) does not appear in the table of values and will not satisfy the function

rule fix) = x° - 3x+4.
A =x*-3x+4
b (—10% —3-1)+4
f=1+3+4
R

PTS: 2 NAT: A.REI.D.10 TOP: Identifying Solutions



