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Section 7.2 — Standard Form

This booklet belongs to: Block:

e This next equation in called: STANDARD FORM
e Thereis no obvious y — intercept or SLOPE
o It looks like this:

Ax+ By =2C

e A > Oandcan’tbea fraction
e Itis still the equation of a STRAIGHT LINE

Solutions of the Line (Are the points in the line)

v" We have a point with an (x, y) coordinate
v' We have an equation with an x and y
v"If we plug in the coordinates and the equation stays equal, the line goes through the point!

Example 1: Does the line  3x — 2y = —6 go through the point (2,6)?

Solution 1:
e In other words:
The is the point (2, 6) a point on the line 3x — 2y = —6?

o So,subin2 for xand 6 fory

3(2) — 2(6) = —6
6—12=—6
—6=—6

Yes, it is a solution; the line goes through the point!

Example 2: Is (1,3) a solutionto x — 3y = 9?

Solution 2: So,subin1 for xand 3 fory

(1)—3(3) =9
1-9=09
—8=9

No, it is not a solution; the line does not go through the point!
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Example 3: Is (4,0) a solution to x = 47?
Solution 3: So, subin 4 for x and since there is no y, sub in nothing

4=4

Yes, it is a solution; the line goes through the point!

Example 4: Is (—2, 5) asolutionto 3x + 2y = 47
Solution 4: So,subin—2 for xand 5 fory

3(=2) + 2(5) = 4
—6+10=4
4=4

Yes, it is a solution; the line goes through the point!

Graphing this Equation

What do we know about (x, y)?
What about when x is 0?

=  When x is 0, we have the y — intercept

(0, b)

o What about when y is 0?

=  Whenyis 0, we have the x — intercept

(a,0)

It's easiest to start by finding these two points!

We can set-up a table of values
o It tells us what x is when we have a particular y
o Orwhat y is when we have a particular x

o You can literally pick any value for x or y and solve for the other!!!
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Example 5: Graphx+y =4

Solution 5: Set yourself up a Table of Values

i)

i)

It reads, whenx is.. yis..

When x is 0 (subin O for x)
0O+y =4
y=4

When y is 0 (subin 0 for y)

x+ 0 =4
x =4

When x is — 4 (sub in x solve for y)
—4+y=4

y=4+4
y=8
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x y
0 4
4 0
—4 8

e For the third point you can pick anything

e | highly suggest you take the value that you got
| when you solved for x, and flip the sign

e If it was positive use the negative of it, and vice
versa

e Inthis case we will take —4

e But remember you can pick any value, strategy
helps though!

........................................................................

So with the completed table of values we can graph it now

We have three points:

x y
(0,4),(4,0),and (—4,8)
0 4
Three points is enough to graph your line and it gives you a chance
to check to see if there is an error, all your points should line up 4 0
-4 8

-10

5 0 (4.0)
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Example 6: Graph 4x — 3y =12

Solution 6: Start by identifying your intercepts

ifx =0 ox |y

4(0) — 3y = 12 0 | —4 (3.0

-3y=12 » y=-4 3 0 -5 0 5

L Ify =0:
;Y 3| -8

4x — 3(0) = 12

4x =12 -» x=3

Pick any point, I'll usex = —3

4(-3) -3y =12

-12-3y =12 - -=-3y=24

Technically not Standard Form
Example 7: Graph the following. sXx+4y =4 yet, the A term is a fraction

Solution 7: This will be a little tricky.

e  Go back to algebra, how do we remove multiple fractions?
e Multiply everything by the LCM, in this case: 3

e Then make your table of values fx=0:

e And graph the results
200+ 12y =12

2 i
3:3x+4y-3=4:3 - 2x+12y=12 ; 12y=12 - y=1
Ify=0:

x Yo 2x +12(0) = 12

N (0,1) ' 0 1 2x=12 - x=6
~— | Pick int, I'll = —6

= 0 ; 6 0 | ick any poin use x
6 5 2(—6) + 12y = 12
~124+12y =12 - 12y =24
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Example 8: Graph the following.

Solution 8:

This will be similar to the previous example.
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e Go back to algebra, how do we remove multiple fractions?

o Multiply everything by the LCM, in this case:

e Then make your table of values
e And graph the results

61 2 6=2-6
2¥ T3 e ”

(0.3)

3x +4y =12

-10 -5 0 (4.0)

1 2
5% + 3V = 2
x y
0 4
4 0
-4 6
fx=0:
3(0) + 4y =12
4y=12 - y=3
Ify=0:
I 3x +4(0) =12

3x=12 - x=4

\ Pick any point, I'llusex = —4

3(—4) + 4y = 12

—12+4+4y=12 - 4y=24

Using Standard Form is really only helpful sometimes.

It gives us the intercepts to be sure, but what if they are not perfect whole number?

It can be cumbersome to use for graphing, so being able to algebraically manipulate it to Slope-

Intercept Form has some significant benefits.

That is where we head next.

..................................................................................................................................
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Converting from Standard to Slope-Intercept

» Now, there will come a time where you would like to have SLOPE-INTERCEPT FORM or

STANDARD FORM but you have the opposite.
» The good news is that you can always use ALGEBRA to manipulate the equation you have into

the equation you want.

Example: Change the equation from Standard to Slope-Intercept Form
3x -4y =6 e Weneedy=mx+b
3x=3x—-4y=6—3x e Subtract 3x from both sides
—4y=-3x+6 e Rearrange the equation
—4y —3x 6
—4  —4 + —4 e Divide everything by —4
3 3
Y=3*"2 e  Simplify all the fractions
Example: Change the equation from Standard to Slope-Intercept Form
2 1
—§x+Zy=7 e Weneedy=mx+b

2 1 ’
12 =gx4gy-12=7-12 ¢ Multiply by the LCM to remove |
fractions :

—8x + 3y =84 ¢ Simplify the equation

—8x +8x + 3y =84+ 8x .
e Add 8x to both sides

3y =8x + 84 ]
e Rearrange the equation

3y 8x 84
3 3 3 e Divided everything by 3

o Simplify all the fractions
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...............................................................................................................................................

Example Change the equation from Standard to Slope-Intercept Form
5 1
§x—§y=—2 e Weneedy =mx+b
6'—x—-y-6=-2-6
X 2 y e  Multiply by the LCM to remove
fractions

e Simplify the equation
10x—10x — 3y = —12 — 10x
e Subtract 10x from both sides
=3y =—-10x— 12
e Rearrange the equation
-3y _ —10x 12

-3 -3 -3

e Divided everything by 3

10
y= ?x +4
e Simplify all the fractions
Example: Change the equation from Standard to Slope-Intercept Form
x+y —
=_7 e Weneedy =mx+b
x+y
4- R =74 e Multiply by the LCM to remove
fractions
x+y=-28

e Simplify the equation
e Subtract x from both sides

e Simplify the equation

We can also change from Slope-Intercept Form to Standard Form.

It doesn’t have the same benefits for Graphing, but will come in handy in the years ahead.
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Example: Change the equation from Slope-Intercept to Standard Form
2
y=§x—4 e WeneedAx+By=_C
2 :
3-y=3- §x—4-3 e  Multiply by the LCM to remove
fractions
3y=2x—12 e Simplify the equation

3y—3y=2x—-3y—12 e Subtract 3y from both sides

0=2x—-3y—12 e Rearrange the equation
124+0=2x—-3y—12+12 e Add12to bothsides
12 =2x — 3y e Rearrange the equation
2x—3y =12 e Make sure 4 is a natural number
Example Change the equation from Slope-Intercept to Standard Form
2
y=5x+§ e WeneedAx + By =C
2
3-y=3-5x+ 3 3 e  Multiply by the LCM to remove
fractions
3y=15x+2 e Simplify the equation

3y—3y=15x—3y+ 2 e Subtract 3y from both sides
0=15x—-3y+2 e Rearrange the equation
0—2=15x—3y+2—2 e Subtract 2 from both sides
—2=15x -3y e Rearrange the equation

15x — 3y = -2 e Make sure A is a natural number

......................................................................................................................................................
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Example: Change the equation from Slope-Intercept to Standard Form
3 2
y=—2x+§ e WeneedAx + By =C
3 2 .
12-y=—=x-12+=-12 e Multiply by the LCM to remove
4 3 fractions
12y = —-9x + 8 e Simplify the equation
12y — 12y = —9x — 12y +8 e Subtract 12y from both sides
0=-9x—-12y+8 e Rearrange the equation
0—-8=—-9x—12y+8—8 e Subtract8from both sides
—8=-9x — 12y e Rearrange the equation
—9x — 12y = -8 e RewriteasAx + By =C
9x+12y =8 e Multiply everything by —1 to
make sure A is a natural number
Example: Change the equation from Slope-Intercept to Standard Form
2
y=§x+6 e WeneedAx + By =C
3-y=3- Ex+ 6-3 e Multiply by the LCM to remove
3 fractions
3y =2x+ 18 e Simplify the equation

3y—3y=2x—-3y+18 e Subtract 3y from both sides

0=2x—3y+18 Rearrange the equation

0—18=2x—3y+18—18 * Subtract 18 from both sides

—18 = 2x — 3y

2x—3y=-18

Rearrange the equation

Make sure A is a natural number

______________________________________________________________________________________________________________________________________________________
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Matching Equations to Graphs
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When the equations are in Standard Form it’s a little different

e You can’t look at the SLOPE, Standard Form doesn’t have it

e You need to look at the points you can get

o Namely: the x and y intercepts

e Remember:

= thatto find the x — intercept we sety to 0

= That to find the y — intercept we set x to 0

10

X y
0 < y — intercept
0 .
x — intercept
Example: Which graph matches the equation? x+y=1
9 q : g 5
g 8 8
7 7 7
L B N : : ]
5 g, c.
A‘ 4 a
2 {‘ >
. TN L : »
S g 4 1 NG b g 'X g 4 -3 » N 3 4 ] 'X D 3 4 o 4 5
-2 5 -2
-3 A 3 R 3
4 4 4
c. |~ .
B 6 B
7 7 7
q 5 g




Foundations of Math 9 www.mrherlaar.weebly.com

Example: Which graph matches the equation? 2x+y =4
O‘. » OAL .
g AVER 8
° ! s :
; / X ?
> ; 2
| 1 1 1
S g 4 -3 :’1; / 3 5 g X 4 4 -‘1’ \ 4 5 g 'X x 8 4 / _:‘; 4 5 8 'x
al/ 3 \ il
£ : N Ll L
Vs B B
L5 ; :
B.s 8 8
When: x = 0; y=4 They —int = (0,4) So, the only graph that matches that is:
When: y=0; x = 2 Thex —int = (2,0) Graph 2
Example: What equation matches the following graph?
g 4
g pTTTTTTe e :
2 i) —2x + 5y = 10 <= When x is 0; yis2
B / """""""""""""""""
. 5 _
4 i) 2x+5y =10
~ = Y \ """""""""""""""" !
P~ When: yis 0; xis5 |
1 B SR iii) —2x+5y=-10 T
¢ -9-8-7-6-54-3-2-], 23458389 >X
7 ~A
-2
:1: Need to Satisfy Both:
3 | When: xis0; yis2
g : yis0; xis5
h 4

11
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Section 7.2 — Practice Questions

1. Are the following points solutions to the given equations? Are they POINTS on the given LINE?

a) (2,4) 2x+3y =16
b) (—6,0) %x+13y= 1
c) (8,-2) x—2y=4%

d) (=3,—4) 4x + 2y = —20

12
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2. Graph the following equations, use the table of values to organize your coordinates.

l) 2x—3y=12 x y
AL’
9
8
7
B
L~
.1
3
2
1
5-9-8-7-6-5-4-3-2-, 34 5 3]':
-2
-3
A.
|
5
-7
a
4

i) —4x + 5y = 40

b
7

=]

= N w pHh 1

-

'
'
<0
'
[l
'
i
N
'
L0
'
'
-
L
N
o
L=
00

'
N -

'
[

O W ~1 M B
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2 —
iiiy 3XTY=2

X y
0l
8
7
B
.
4
2
1
-9-8-7-6-5-4-3-2 - 3.4.8 R
-2
-3
4
.
B
7
, 3 1
iv) —§x+§y=3 x y
-
7
q
8
7
B
.
4
2
1
o i65432, EELREER:
-2
-3
4
|4
B
7

3. How many points are there on a line? Explain your thinking.

14
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4. Using your algebraic logic, manipulate the STANDARD FORM equations in to SLOPE-INTERCEPT
equations and graph them.

Y
14

a) 2x+2y=-4 Y

= N w H 1D g O O

-
P

<o
I
'
L0
—
Lo8]
I
o
0

ENTANS

1
000~

Y
14

3 2
5 3

= N B oy WD

<O
o
-
L
o
LY,
O
00

A
O~ DA B W -

c¢) 12x—-5y =10

R Y = B =

<o
o
gl
N
'
L0
'
Y
L
I
o
00

o ('.J |‘IJ i~

W W - dm

P
N
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b)

<)

d)

1. 2
d) —cx—3y=2 Y

Y
14

= N W pH 1P -y 0 WO

-
b

<o

I
£

o~

Lo%]

[N
o
d=2]
00

5 (‘-J p‘\_) =

1
W W - m

Using your algebraic logic, manipulate the SLOPE-INTERCEPT to STANDARD FORM, remember that
Ax + By = C has NO FRACTIONS and 4 > 0

y=§x+6
y=-7x—4
y=5x—§
—4+3x=y

16
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6. Which graph represents 3x—2y =12 How do you know?

N

N B AR

()]
()]

10 -10 -5 0

10 -10 / 0

|
(4]

S

Explanation Goes Here

7. Which equation matches the graph below:

2x+3y =6
—2x—3y =6
2x—3y =-—6

Explanation Goes Here

17
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Answer Key — Section 7.2
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1. a)Yes b)No c)No d) Yes 2. i)
2x —3y =12
10
-5
10 5 0 & 10
> f_5
ii) iii)
—4x + 5y =40 —
10 - gxm‘ y=2
- -5 -5
-10 -5 0 5 10 10 5 0 5 10
-5 . --5
iv) —4x + 5y = 40 3. Infinte Number of Points on a line
10
Explanations will Vary
5
10 5 0 5 10
-5

18
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4. 2x+2y=—-4 - =—x—2 3,_2,-2 =2 _
a) y y b) x=Zy=5 - y=,x-1
_ 10 10
\\ 5 5 //
10 5 ‘ 5 10 10 o,/ :
\\ - :
N /
c) 12x -5y =10 - y=1—52x—2 d) —%x—gyzz - y:—%x—g
10 10
5 5
-10 5 0/ CNEEE 0 5
//5 phanun
5. a)2x—=5y=-30 b)7x+y=-4 c)15x -3y =2 d)3x—-—y=4

6. Second Graph
7. Third Equation

19
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Extra Work Space
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