M8 - 10.0 - Golden Rule Scale Picture Notes

1= lkg

The Golden Rule: Whatever you do to the right side of the equal sign, do to the left side.

What plus1 =47

Equ Page 1

x 1
x+1=4
-1 -1
4 kg 4 kg
x+1=4
g 1 Take off one from both sides
3 kg 3 kg
x =3
What times 2 = 8?
ad 1111
d 1]1]1f1
2x 8
22
8 kg 8kg
2x =8
X 1J1]1]1 Divide both sides by two
4kg 4 kg



M8 -10.1-"+x + a = b" AlgebranNotes

Solve for x, by subtracting to both sides.

x+5=9
x+5=9
-5 -5
x+p=9
-5 =5
x=9-5

Subtract 5 from both sides

Cross it off

Circle Answer

Answer should say x = ___

Short Forms

Both sides: The Left Hand
Side and the Right Hand
Side of the Equal Sign

x+5=9
-5 -5

5—-5=0
Check Answer
x+5=9
4)+5=9
9=9

Solve for x, by adding to both sides.

x—3=7
x—3=7
+3 +3
x—B=7
+5 +3
x=7+3

Solve for x, by subtracting to both sides.Then Dividing by — 1.

-x+2=5

—xP2=5
- -2
—x =3

x=9-5

Question
Substitute with Brackets
Left Hand Side Must Equal Right Hand Side

Solve for x If you

We are always doing the opposite
operation to both sides of the equation

accidentally get
it equal to zero

x—3=7
-7 =7

Add 3 to both sides

Cross it off

x—10=0 Justkeep going!

+10_+10

Check Answer
x—3=7
(10)-3=7
7=17

Short Forms

Subtract 2 from both sides

Divide both sides by —1.

Cross it off

Check Answer

—x+2=5
—(-3)+2=5
+3+2=5
5=5

Substitute with Brackets!!!

Alternate Solution

-x+2=5

+x + x Add x to both sides

2=5+x
-5 -5 Subtract 5 from both sides
—3=x Divide both sides by —1
Mirror
54+4x=5+4+x Can't add unlike terms!
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M8 -10.2-"ax = b" "%

a

Solve for x, by dividing to both sides.

2x =4

2x 4

22
4
ZE Cross it
4

)

d

Divide both sides by 2

off

Solve for x, by multiplying to both sides.

3X==6x3

R OWIR wIR

3\&—3=6X3

x=6X%X3

Solve for x

> =10
2=

5
4X—-x=10x4
4x

5
—x=10x%x4
5x =40
5x_40
5 5
§§_40
~ 5
40
X=7%

Multiply both sides by 3

Cross it off

3
3

Multiply both sides by 4

Divide both sides by 5

ax
= h" "7 = ¢" Notes |Answer should say x =
Short Forms
Divide both sides by
the coefficient on x. 4
X ==
2
Check Answer @
2x =4 Question
2(2) =4 Substitute
4 =4 Left Must Equal Right
Short Forms
X
3: =6X%X3
Multiply both sides by @
number below the letter
_, 8—,= 6X%x3
- Check Answer =18
X 6
3=
18 p
R
6=6
Short Form
5
4 x Zx =10x%x 4
5x = 40
5 5
5 4
ZM <
Check Answer < =8>
Sy = 10
4"~
> (8)=10
2 =
10 =10
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M8 - 10.3 - "2
X
Solve for x
8
0

8
XX—=4Xx
X

8

\%§;?4Xx
¥
G=o

Solve for x

S|l 00 ®©

24_3
2x

24
7&%5;=3x2x

24 = 6x

24_%
=

Multiply x to both sides

Cross it off

Divide both sides by 4

Multiply 2x to both sides

Divide both sides by 6

= p"Z< = " Notes
bx

Multiply both sides by the
denominator

Check Answer

4

N

BN oR |

Short Form
8
— =4
X
8 —
1= X

Check Answer

24 _3
2x
26 _,
2(4)
24

8
3=3

Short Form

24 _
2x
24 _
23)

3
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ax Cc
" — En :
M8 - 10.4 - "— = =" Cross Multiply Notes
bx d
Solve for x, by multiplying both sides by the opposite denominator.
X _ 4 Short Form
6 3 x 4
A — o7
=L Check Answer 3IXx=4X6
4 = v |4 x
3 ><3x = ;L4x 6 Denominators Multiply to 3 = 3
X = . .
3x 24 Opposite Side Numerator § _ f
373 6 3
Divide both sides by 3 4 _ 4 \/
D 573

)
Q_|O) O
er_cz_.

.C
d
=Cx\)
d

Cross Multiply!

Q
b

X

d

C
=Cxb

Cross Multiply

|

Q
b
Q

Q

@
J

O o0

Multiply Both Sides

Equivalent Fractions Algebra Cross Multiplication
x x x
7= 2 2
x 4 x 4 \x;(b
21 2 1 271
x 4x2 x 4 I1Xx=4X%X2
Ezl > 2X-2-=IX2 1x = 8

X
x 8 f—iXZ @
— }Xﬁ_l \l/
o = ix2
v <= x4
w 2 1
X Ix=4x%x2
5= x T
: o8 %E%%Z
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M8-10.5-"#ax + b =c,Z+ b = c" Notes

Solve for x
6x +8 =50
6x A8 =50

— -8
6x =42
6x_42
6 6
x_42

6

_42
*=%

Solve for x

Subtract 8 from both sides

Divide both sides by 6

Cross it off

Add 8 to both sides

Check Answer

6x + 8 = 50
6(7) + 8 = 50
42 +8 =50

50 =50

Multiply both sides by 3

Check Answer
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Short Form

6x +8 =150
6x =50—-8
6x = 42

Wl xR

Short Form

|
R W RW| R ®©

I I
I I
w W
+
co

I
=oul
Ul




M8 -10.6-"a(x + b) = c,ﬁ = ¢" Distribution Notes

Solve for x, by Distributing a into x + b.

—4(x—3)=-8
A~ >
—4(x—3)=-8
—4x + 12 = -8
—4x N2 = -8
— —-12
—4x = —-20
X —-20
Y —4
=20
-

=50

Divide 1st
—4(x—3)=-8
Distribute OR
— ~<4(x—-3) -8
Distribution = -
A~
—4(x—3)=—4x+ 12 x—3=2

Multiply the number in front

of the brackets into both

numbers inside the brackets.

x—/f3=2
3 +3

Check Answer

—4(x—3)=-8
—4(5-3)=-8
—4(2) = -8
—8=-8

G-

Solve for x, by Distributing a into x + b.

~
1
E(x+4)=6
x+4_6
2 2
Xi2=6
> =
2 =2
x_
5=
X
—=4X2

OR

Distribute

Short Forms

—4(x—3)=-8
x—3=2

4x =20
—4(x—3)=-8
—4x + 12 =-8

_4f =:—20

Multiply 1st

1
E(x+4)=6

Check Answer
1( +4)=6
2o
E(8+4)=6
1(12)—6
> =
6=6

\2\%&+4)=6x2

x-lzi=i24

Solve for x, by multiplying to both sides by x + b.

14 _5
x—3
14 .
(x—3)><x_3=2><(x—3) Multi
14 ST
(x= ——=2X(x—-3) Cross
14=2x—-6 Distri
+6 + 6
20 = 2x
20 2x
2 x
10 =x

Short Forms

ply x — 3 to both sides
it off
Check Answer
bute
14 _
x—3
14 _
10-3
14 _
- =
2=2 \/

1
E(X+4):6
x+4=12
1
—-(x+4)=6
2
Ti2=6
> =
T4
5=
Short Form
14 _
x—3
14 =2(x —3)
14=2x—6
20 = 2x
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M8 -10.7 - LCD "X + 2 = &v Notes
a C e

Solve for x by multiplying each term by the LCD

1 Short Form
x—1= E LCD =2 1
1 Check Answer x—1= 2
2X(x—1) :éﬂ Multiply both sides by 2 1 2-1) =1
2y — 7 = Distribute x—1=3 2x -2 =
/4(5 +2 Add 2 to both sides E_l_l 2x =
x 3 2 2
9 Divide both sides by 2 E_E _ l
"33
Algebra Add Fractions
. 1 c 4 1-1_ 1x2 2
x—1=3 Z Tl [Beand == 72
OR | 1.
—_ + —_
f 2 LCD=2
Solve for x by multiplying each term by the LCD
1 1 Short Form
) LCD =4 1 1
f? e 1 X—7255
_Z)\=Z 4 2
4x|x 4) ) X Multiply both sides by 4 1 1
4 4 Distribute (x 4 E) x4
dx —— == _
4 _ 2 Check Answer dx—1=2
dx —1=2 Add 1 to both sides 4x =3
+1 +1 11
= 3 11
4x = 3 Divide both sides by 4 —— ===
4 4 4 4 2
2 1
4 2 Instead of actually multiplying
1_1/ by the LCD we are going to
2 2 multiply and simplify at the
same time.
Solve for x by multiplying each term by the LCD
; % = % LCD = 12 Check Answer Fractions + + Short Form
x 1 1 x 1 1 1 x 1 1
—+-==]x12 i —+-== = 4 ==
(2 1 3) Multiply t173 || & L i1 (2 2 3) x12
12x 12 12 both sides by 12 (1) L1 2 112 43 6x +3 =4
— tT=3 Distribute 6/, 2_2 1+2 — 12 6x = 1
6x+3 =4 2 4 3 6 12 12
-3 —3 Simplify l+1=1 lxl i e
6x = 12 4 3 6 2 12
1 1 1 1
Algebra —==JI| = Z
3 3 12 3
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M8 - 10.8 - Combining Like Terms Notes

Combine the like terms: Add/Subtract like Terms

x+x=@ x+2x=@ 2x+4x= 6x—4x=@ 2x—5x=@ x—x=@

Solve for x
x=1+2 o opine (TXZ % | CheckAnswer | 3x+3x=4+8 Check Answer
@ Like x+x=4 bx =12 3x+3x=4+8
Terms 2+2=4 32)+3(2)=4+8
4 =4 \/ 6+6=12
12=12/
Solve for x,by combining like terms by adding and subtracting to both sides
2x =4 +x Work on the Short Form 2x =4+ x
complicated side! Check Answer 2x =4+ x -4 -4
2x =4+ 2x =4 + x x =4 2x—4=x
—x — Subtract x from both sides 2(4) = 4 + (4) —2x — 2x
8=8 —4=—x
\V 4 —4 X
-1 -1
Solve for x,by combining like terms Not Optimaltl!
3x+2=2x+6
Short Form
3x+2=2x+6 _
-2 -2 Subtract 2 from both sides Check Answer 3xt2=2x+6
3x =2x+4 3x+2=2x+6
—2x —2x Subtract 2x from both sides |3(4) +2 =2(4)+ 6
124+2=8+6
14=14/
Solve for x,by combining like terms
3x—1+4x=x+11 Short Form
3x—1+4x=x+11
3x+4x—-1=x+11 Rearrange Order of Terms (Signs!!!) 6x = 12
7x—1=x+11 Combine Like Terms
+1 +1
7x =x+ 12
—x —x Check Answer
Algebra
6x=g 3x —1+4x =x+11
6x _12 3(2) - 1+4(2) = (2) + 11
6__6 6-1+8=2+11
13=13/
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M8 - 10.9 - Creating/Solving Equations Notes

Pick a Number.

Let x = the number ILet Statementsl Sum, More, Add, Increased

Expressions

Three more
than a
number

than a
number

x+3 x—8

Eight less

A number
less than
four

4 —x

Create and Solve the

Five more than a number is 8. What is the number?

Let x = the #

x+5=8

x+5=8
-5 -5

The numberis 3

Three less than twice
What is the number?

Letx = #
2x—3=7
2x—3=7

+3 +3
2x =10
2x_10
2 2

The numberis 5

ik

following:

. Words Problems
Word Meaning
+ Let Statements
Difference, Less, Subtract, — Equation
Decreased, Take away Isolate
Solve (Algebra)
Product, Times, Multiplied X Answer!
Quotient, Divide, Split = Check Answer!
Five times| A third |Eight divided| Twice the sum | A nhumber plus
anumber | ofa by a number | of a number | four "ALL"
number and three divided by two
5x 8
1. - 2(x +3) x+4
3 2

Twice the "SUM" of a number and three is 12.

Let Statements

Create Equation

Check Answer
x+5=8
Solve (3)+5=8
g=8\/

Answer the question

a humberis 7.

Check Answer

2x—3=7
2(5)—3=7
10-3=7
7=7

What is the number?

Let x = the number

2(x+3) =12

2(x+3) =12

2x+6=12
-6 -6
2x =
2x_6
2 2

Check Answer

2(x+3) = 12
2((3) +3) = 12
206) =12/

@ The numberis 3

Five times a number plus three "ALL" divided by two

equals triple the number. What is the number?

Letx = #
5x+3
649y,
5x + 3
‘2»\2\ =3x X2
5x + 3 = 6x
—5x —5x

The numberis 3

Equ Page 10

Check Answer

5x+3
> = 3x
5(3)+3 —_303)
18_

—=9
5=0V/




M& - 10.9 - One vs Two Variable Equations Notes

Create and Solve the following:

One number is two more than another and their sum is 12. What are the numbers?

Let x = 1st #

i I
Let x — 2 = 2nd # One Variable!

x+(x—2)=12

XxX+x—-—2=12

2x —2 =12

+2 42

2x =14

2x 14

2 2
2nd#t =x—2

Let x = 1st #
Letx+2=2nd #

x+(x+2)=12
x+x+2=12

2x +2 =12
2=12. OR
2x = 10
2x 10
22
2nd# =x+ 2
D =g+
Qnd# =7

1st# =5

Words Problems

Equation
Solve (Algebra)
Answer!
Check Answer!

Let Statements

One number is two more than another and their sum is 12. What are the numbers?

Words Problems

Let Statements
Equation/s
Isolate
Substitute
Solve (Algebra)
Substitute
Solve

Answer!

Check Answer!

Let x = 1st # .
I
Lety = 2nd # Two Variable! O R
x+y=12 Equation #1 —y = Equation #2
x+y=12 X—y=2
—-X —X y—x=2
y = (12 — x) Isolate a Variable x — (12 —x) =2 o=
y =x
x—124+x=2 Xx—2=
=Yy
(Substitute into 2x—12=2 x+2=y
other Equation) +12 +12 y+2=x
2x =14
2x 14 It Doesn't
Y 5T Matter!
y=12—x (Substitute)
y=12-(7) < Solve
@ Solve Answer
Check Answer
5+2=7 /
5+7=12V
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M8 - 10.9 - 2/3 Number/Consecutive Equations Notes

Create and Solve the following:

The sum of three numbers is 67. The 2nd number one less than is twice the 1st. The 3rd number is
four more than the 1st.

Let x = 1st #
Let2x—1=2nd #
Letx+4=3rd#

x+2x—1+x+4=67 nd# =2x — 1 3rdt =x+ 4

+2x—1+x+4=67 =2(16) =1 dz 16) +4
Xrex—lrxTat= =32-1 Grd# = 20
4x +3 =67
-3 -3

4x = 64
ﬂ — ﬁ 1st # =16 Check Answer
4 4 2nd # = 31

S 8 = 20 16+31+20=67 ./

The sum of three consecutive integers is 24. - -
Consecutive Integers: ie. -2,-1,0,1,2,3,4,5,6

Let x = 1st # Consecutive Even Integers: ie. -2,0,2,4,6
Letx+1=2nd # Consecutive Odd Integers: ie. -1,1,3,5,7

Letx+2=3rd#

x+x+1+x+2=24 nd# = x + 1

) 3rd# =x+2
3x+3 =24
-3 -3
3x =21
3x_21 Check A
3 —3 ec nswer

ETHO )

Find three consecutive odd integers where five less than triple the 2nd is quadruple the 1st.
Letx = 1st #

Letx+2 =2nd #
Letx +4 = 3rd#

3(x+2)—-5=4x 2nd# =x + 2 3rd# =x+5
=(1)+2 =(1)+4

3(x+2)—5=4x

3x+6—5=14x

3x+1=4x
3y _ 3y Check Answer
1=x 3(3) — 5 = 4(1)
9-5=4
Y
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Answer

M8 - 10.9 - Age/Now-Then Equations Notes

Create and Solve the following:

Four years less than triple Mark's age
equals fourteen years more than double

his age. How old is Mark?
Let m = Mark's age

3Im—4=2m+ 14

3m—4=2m+ 14

—2m —2m
m—4=14
+4 +4

Mark is 18
years old

Check Answer

3(18) — 4 = 2(18) + 14/

If Nicole were triple her age she was
three years ago she would be twice her
current age. How old is Nicole now?

Let n = Nicole's age
Let n — 3 = Nicole's age 3 years ago
Let 2n = Twice Nicole's age

3(n—3)=2n
3(n—3)=2n
3n—9=2n
—3n —3n
—9=-n
—9_—n
-1 -1
9=n

Nicole is 9 years old now

Equ Page 13

Check Answer

3(9 —3) = 2(9)
3(6) = 2(9)
18=18 v

Answer




