Math 9 Notes - LG 8 [m] 75 [w]
Solving One Step Equations - Addition & Subtraction
Watch: https://youtu.be/Efcmwu0Q03g

[=];:x

"’ An =sign is kind of like a seesaw

N So remember, whatever you do to one side you need to do
to the other.

Solve means we find the value of unknown number (variable)
Opposite operations:

e opposite of addition is
e opposite of subtraction is

X+3=5 g—2=4 10=2+j 5=y-7

We can use the same method with fractions  *remember to use a common denominator*

Review:



https://youtu.be/Efcmwu0QO3g

Name: TA:

LG 8 Adapted - Algebra

Expectation #1: Solve one-step linear equations with rational coefficients.

Algebraic equations are equations that have a letter or symbol that represents an
unknown number. The goal of algebra is to find out what that unknown number
is.

All techniques we use to find the unknown number try to get the letter (variable)
alone. This way we know what one of the variables is worth.

Solving Algebraic equations

Example 1: Adding Example 2: Subtracting
z+5=10 4 y—5 =10

We have a variable added with a We have a variable added with a
number. To get the variable alone, we | number. To get the variable alone, we
can subtract away the number (5). can add 5 to make it zero.

But what we do to one side, we But what we do to one side, we
equally do to the other side. equally do to the other side.

r+5=10 y— o = 10
-5 -5
+ 5

T +
So, this means: y -

So, this means:
T =

y:




Name: TA:

Practice!
1)a)m+4_—_12 b)z—5:9 C)h+4:—2
d—6+c=-3 e2=1+9 3+4=7+12

gld—2=9g-5 hna+3=2647 ,f-6=40-6

Answers:
a)x=8
b)z=14
c)h=-6
d)jc=3
e)i=-7
f)i=-5
glg=17
h)a=30
i)f=40



Name:

(One-Step Equations: Integers)

Add/Sub  Level 1:S1

-
Solve each equation.
1 x+9=12 2)
3) 3=z-11 4)
5) 8=2+q 6)
7) r-2=5 8)
9 p+7=8 10)

\

s-1=10

5+y=7

6=m+6

4+a=13

~
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Add/Sub Level 1:51

Answer Key
- (One-Step Equations: Integers)
Solve each equation.

1) x+9=12 2) s-1=10
x=3 s=11
3) 3=z-11 4 5+4y=7
z=14 y=2
5 8=2+q 6) 6=n-4
q=6 n=10
7) r=2=5 8 6=m+6
r=7 m=0
9 p+7=8 100 44+a=13
p=1 a=9

Printable Worksheets @ www.mathworksheets4kids.com




Name: TA:

2) For these ones, you will need to remember how to add and subtract fractions!
Example:

1 1
Pr+y=3
We subtract % on each side
1
P=—-—
2 L

Make the bottoms the same by multiplying so they are both out of 4. This can be done by
multiplying each side by 2.

a) 2 3 b) 1 7 c) 3 5
L2 s Fg==4+ [ L
K-%=+ 2~ 3 C-3~ 16

4 2 1 e 1 4 9 2 1
o T =73 15 5 31

Z/__ 7 2

s=I(3  g=d(s ,!)“‘J(f /7/{“')(’ 740 T=2(v



One-Step Fraction Equations

Solve the following equations:

a) 1+4 b) —I—l 5 o —I—l 8
i —_ a 2 - — =
TT37% 3732 YT3T%
d)w_ézme)b 2_7f) 1_2
3 6 % 3 "T 4173

o 1 10 m 4 3 0 o2_ . 1
2 ¢ Ay 3 21



a) w_1+4
3 6
x=1
9, 4 _ 10
3 6
w=3
g)l_ 10
2~ 71
e=3

a=2

Yy+ - =
=1

r 1 _
1=
_u
" 12

2 _

3 =m
m=0



Math 9 Notes - LG 8
Solving One Step Equations — Multiplication & Division (& a lil’ 2-step)
Watch: https://youtu.be/Y27XS3dOnzs

Solve means we find the value of unknown number (variable)
Opposite operations:
e opposite of multiplying is
e opposite of dividing is

Remember that fractions are division! g is the same as X+2

5x =15 8=2x

wIlR

=10

N IR
I
(o)

Cross Multiplication - use when two fractions are equal to each other (equivalent fractions)

1_4 5_50
2 8 6 60
x _4 25 _20 1 _x
3 6 T ox 12 60
ONE STEP — CROSS MULTIPLY & DIVIDE
1__ _ .5 1.5 1_5
2 10 2 10 2 " 10
You
try: 2 4
! 3 % 5= =4
3 6 5



https://youtu.be/Y2ZXS3dOnzs

Name:

Example 3: Multiplying

6r = 18

Remember, when a number is directly
next to a number, it means multiply.
To get the variable alone, we can
divide 6x by 6. This will give us 1x.

But what we do to one side, we
equally do to the other side.

6x = 18
=06 —6

e ]

So, this means:

e =]

TA:

Example 4: Dividing
Yy

4

Remember, when a number is directly
next to a number, it means multiply.
To get the variable alone, we can
divide 6x by 6. This will give us 1x.

But what we do to one side, we
equally do to the other side.

Y

4
x4

So, this means:

y=L_]

Practice!
a) 2 — 8 b) L _4 c) Tg—=42
Divide each side by 2. 4
Multiply each side by 4,
d) ¢_ W T _ 4 f) 11i = 55
4 4
S=MF 0 s 1 (2 pr=m(p 9<k (2 721=X(9  p=x(w

S s HFM< uV’
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\_

(One-Step Equations: Integers)

Mul/Div_ Level 1: S1

Solve each equation.

1)

7)

3x=36

5p=25

Ko}
Il

2)

6)

8)

10)

24 = 6cC

8u =40

7z=7
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Answer Key
e (One-Step Equations: Integer.@ MellDly Lowel st
Solve each equation.
1) 3x=36 2) %: 3
x=12 y= 27
3) 5p=25 4 14= %
P=5 a=28
5 =4 6) 24=6c
8
r=32 c=4
N ogp= 8 8u=40
q= 11 u=>5
9 10=3% 10 7z=7
w =30 z=1
N J
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\ Mixed Operations Level 1: 51

- (One-Step Equations: Integers )

Solve each equation.

1) 10=z+6 2) 8y=48
3) q-12=1 4 18=2
2
5) §=7 6) 11=m-4
7)) t-19=2 8 1+s=3
9 24=4c 10) %:9
\ J
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Answer Key
p (one_s.tep EquationS: Integers) Mixed Operations Level 1:51\
Solve each equation.
1) 10=z+6 2) 8y=48
z=4 y=6
3) q-12=1 4) 18=321
q=13 a=36
r = = -
5) 3 =7 6) 11=m-4
r=21 m=15
7) t-19=2 8 14s=3
t=21 s=2
9) 24=4c 10) %=9
c=6 v=45
\ J
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Math 9 Notes - LG 8
Solving Two Step Equations — Whole Numbers
Watch: https://youtu.be/njfnZLgyRvk

Opposite of addition is & the opposite of subtraction is

Opposite multiplication is & the opposite of division is

When doing an inverse (opposite) operation we do it in the OPPOSITE order of BEDMAS! This

means we do before
+ - then X +
Goal: to solve for x  (will look like x = )
4x -2 =10 5=-3-2x 2_|_£=17 9=X_5
3 3

Examples with the variable as the denominator (on the bottom):

14 12
1_5=3 — =7 24+—=8
X y X



https://youtu.be/njfnZLqyRvk

Name: TA:

Side skill: turning whole numbers into fractions

You can turn any number into a fraction by putting it over 1.

Example and Practice:

3 6 mp
3#1

32#1 14 mp

— 901 mp
55 mp 1

12345 mp

58 mp

If the letter is on the bottom of a fraction:

Cross multiply! But how?
Example:

20

€T

Step 1: Turn the 5 into a fraction (make it over 1)




Name: TA:

Step 2: Multiply each bottom by the top on the other side of the
equals sign. The answer to the multiply goes in the top spot.

My,
%
%5 : 20 5
£ T
For the one with “x”, imagine there is an invisible “1” in front of it.
W\@\ﬂ

20

m) 20=>5z

Solve the rest normally:

20 = bz

=5




Name: TA:

Practice:
55
L <y R
g VA

Step 1: turn 4 into a fraction over 1.
Step 2: divide each side by 4.

e) 30_5 f) 7—-8
3y a

Warning, answer may be a fraction.

Z=¥(F TAo gedf r-cr(> S22(1 g2-h(»
‘o‘ﬂuuy
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Whole Numbers Over 1 and Cross Multiply
Make these numbers into fractions.

a) 5 b) 13 Q 2

d) 134 e) 1013 f) 1302031

Solve the following with cross multiplication.

) b
T T T
d f
(] T 3
g) 3 9 h) 5_10 i) 2—6
4 a 6 ¢ 6c



Name:

Answers

Make these numbers into fractions.

a) 5 b) 13
5 13
1 1
d) 134 e) 1013
134 1013
1 1
Solve the following with cross multiplication.
a) 8 b) 12
— =2 —_ =
T xr
X=4 X=4
d) ) 21
6B 9 L, A
€T
X=3 =3
& 3 _9 nm 5 10
4 a 6 ¢
a=12 c=12

TA:
c) 2
2
1
f) 1302031
1302031
1
T2 0
T
X=2
i 6 2
3
X=9
i) 72
— —6
6c



Name: TA:

Checking your answer:

Two students are given the question:

12H = 48

Bill thinks the answer is 2. Anisa thinks the answer is 4. Check their
answers to see who is right.

Solution: Replace the variable (H) with each of their numbers (Bill’s
number and then Anisa’s number) to check if it makes sense.

12(2) = 24 )

12 = 48
| X 48
— 48
Does this make sense? No! 0

Does this make sense? Yes! @&

1) Determine if the following answers make sense for each equation

=20,z = 1
a) |3+« , T 7 b) i:12,f=32
4
o [5y =235 y=06 d|p 1_1 o 8
3 2’ 6
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2)Solve the following and check your answer.

a) 4+5=10 b) 16 =2 —5
4
e) 1 3 fy 27
2 _ 2 Zl_9g
1 7977 d
£=p(7 F<Fo zsew(p A2 ITIN(7 S=X(y

I Sedvg ub/
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Expectation #2: Solve two-step linear equations with rational coefficients.

Two step equations are simply questions that require two steps. This often
combines the skills you have learned.

When solving each question, use your skills in the opposite order of operations.

Example:

22 +3 =11

Step 1: Start by using your adding/subtract skills before using your multiply/divide
skills. So, let’s subtract away the 3!

2 +3 =11
-3 -3

2 + pon

So,

2r =

Step 2: Now, let’s use our multiply/divide skills!
2x = 8
=2 =2




Name: TA:

Practice:

N op_2—¢ b g+ 92 =12

Step 1: Add 2 to both sides

Step 2: divide each side by 2

9 3g—5=19 d 18 =5e+ 3
e) X ) d

Step 1: Add 2 to both sides

Step 2: multiply each side by 4

e 5.5=1.5+2r N 2d43.5=10.5

Step 1: subtract 1.5 from each side
Step 2: divide each side by 2

SEAY XE yep(z zev(e £2(r 8542 YV ki (v
i &/aﬂ‘uy
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(-

- ( Two-5tep Equations: Whole Numbers)

Sheet 1

Solve each equation.

) 9¢+1=10

3) 8=3a-4

5 13+4+7x=27

7)

9 42+5t=8¢

.

2)

10)

6y-5=7

17-¢=6

1+2r=35

4p-3=17

\
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Sheet 1

Answer Key
- (Two-Step Equations: Whole Numbers)
Solve each equation.
1 9¢+1=10 2) 6y-5=7
c=1 y=2
3) 8=3a-4 9 E+9=11
a=4 m=10
5 13+7x=27 6) 17-g=6
xX=2 q=11
7 2231 8 1+2r=35
n=39 r=17
9) 42+5¢=8t 10) 4p-3=17
t=14 p=5

\-
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(1)

(4)

(7)

(10)

(13)

“3x+20=-10

| v

[a—
ot

“8x + 61 =-35

"63 + 9x = 27

Solving Two-Step Equations

Multiplication & Division - Negative Coefficients

(2) 25+ 10x = -55

(5) =-6- 2x
(8) 17=%+6
(11) 1+%=-3
(14) %-5=-u

Date:

(3)

(6)

(9)

(12)

(15)

"33 =75+ 12x

> +8=25

“6x - 21 = 27

10=7+2

-5x + 18 = -42

Copyright ©2015 WorksheetWorks.com



Solving Two-Step Equations
Werkg-com

Multiplication & Division - Negative Coefficients

ANSWER KEY
l@ Solve the equations.

(1) “3x+20=-10 (2) 25+ 10x = -55 (3) "33=75+ 12x
“3x = -30 {0x = -80 -108 = [2x
x=10 x= "8 -9 =x
(4) 5= _ (5) =-6- 2x (6) £+8=25
llx 4= -2x 3x
= “7T=x = =
6 /] 3 17
66 = x x =5/
(7) -8x+ 61 = -35 8) 17=>+6 (9) -6x-21=27
-Bx = -96 5 -6x = 48
Xx= 12 II:L x= -8
5
55 = x
X X X
(10) g +]1=-2 1y 1+ 10 3 (12) 10—5 + 2
X X X
A 0 - =5
X =24 x =40 40 = x
(13) 63 + 9x = 27 (14) X =-12 (15) ~Sx + 18 = -42
Ix = 90 4 -5x = -60
x= /0 X -5 x= 12
q.
x = -28

Copyright ©2015 WorksheetWorks.com



Math 9 Notes - LG 8
Solving Two Step Equations — Distributive Property
Watch: https://www.youtube.com/watch?v=bonzMy 1vGs&t=2s

Review:  2(x+3) (5 x)(6) > (x-4)

Use distributive property 1°t and then solve. Remember to use the opposite order of operations.

Distribute then + = then X +

2(x+1) = 8 3(2x + 4) =18 20 = 4(2x-5)



https://www.youtube.com/watch?v=bonzMy_1vGs&t=2s

Name;:

Expectation #3:
(using the distributive law).

TA:

Solve multi-step linear equations with rational coefficients

Recall distributive property/law: when you have a number outside of the
brackets, it means multiply the number into each term inside the brackets.

Below are two methods to solve a question that uses distributive law.

3(x+4) =18

Example:

Method 1
Step 1: Multiply the number into each
term in the brackets.

(3) (z) = 32
(3) (4) = 12

So, we end up with:

+_ |=18
Step 2: Solve the rest with regular

algebrarules
Subtraction:

3z +12 =18

—-12 -—-12
3xr —
Divide:

3r = 6
- =3

Method 2

*only use when the variable “x” is
inside the brackets

Step 1: Divide each side by the number
outside the brackets

S\(z +4) =18
=3 =3

x + 4 =

Step 2: solve the rest with regular
algebra rules
Subtraction:

x+4 = 6
-2 =2
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Practice:

A 2(x+4)=16 b 5(y—2)=25

Step 1: multiply 5 by “y” and 2
Step 2: add 10 to both sides
Step 3: divide each side by 5

Step 1: divide each side by 2
Step 2: subtract 4 from both sides

9 30 =5(z — 3) 4 32 =4(2k +2)

© 4(2z+3)=12 N 3(2h—90)=3

1 h
? ZBz+9)=8 | Bt =5

Step 1: multiply each side by 3
Step 2: subtract 9 from both sides

Step 3:?

L:<(7 }75X<h

g.z}’“yl/‘t_

2=41y V(6 s=yr o=x(2 V(P b2y (



Distributive Property Algebra

Solve the following equations:

3 x=2(34+4) b 20=2(z+5) o 6=3(y—3)

d 12=4(z—7) © 24=3(u+5)  22=2(r+4)

g 30=15(e—1) N 4(d+3)=36 ) 5(x—1)=0

) 3(2x+4)=36 k 6(2z—3)=6 1) 5(2c—20)=0



Solve the following equations:

a) r=2(3+4) b 20=2(z+5) o 6=3(y—3)

x=14 x=5 y=5

d 12=4(2-7) © 24=3(u+5) i 22=2(r+4)

z=10 u=3 r=7

g 30=15(e—1) h 4(d+3)=36 ) 5(z—-1)=0

x=1

I
w

€ d=6

) 3(2z+4)=36 K 6(2c —3)=6 ) 5(2z—20)=0

x=4 x=2 x=10



