Review Unit — Solving Algebraic Equations
R.1 SOLVING ALGEBRAIC EQUATIONS

Variables are letters or symbols that represent numbers we do not know or that can change. We can use
algebra to find the exact value of the variable.

There are two keys to solving equations:
1) To get rid of a number, you do its opposite (for example, if it was addition, use subtraction).
2) Whatever you do to one side, you do the same to the other side.

Let’s look at 5 different levels.
Level 1: Variable on one side with only addition or subtraction

Get rid of the addition or subtraction by doing the opposite on both sides.
Ex: Solve for x.

a) x+2=3 b) x—4=8 c) 4x=20 d ==
<2 -1 +q +Y =9 =¢ Allo x Lo
K - l ’K :17\ Xzi K:SO

Practice Questions

\g
1) Solve for x: /
45 = 5x Z

a) x—6=10 b) -8—x=11 c)




Review Unit — Solving Algebraic Equations

Level 2: Variable on one side with addition or subtraction and multiplication.

Get rid of the addition or subtraction first, then get rid of the multiplication or division.

Ex: Solve for x.
a) 3x+9=12

b) 4+ 2x =10

-7 -1 _d -y
3’?& = 3 dx : b
3 =3 -1 22
'A = I X = 3
<) 2—25=75 d) —7+§=20
+ 25 £3d5 43 +4
l = [Db X L‘lq
> B
x 3 xS
* 5 ,(5)
- R
A =300 ’)(:135
Practice Questions )
2) Solve for x: /
a) 4x—6=6 b) 8+3 =43
) 15=-5+471 d 33=10x+3




Review Unit — Solving Algebraic Equations
Level 3: Variables and addition or subtraction on both sides

Get rid of the variable on one side, then get rid of the addition or subtraction on the other side.

Ex: Solve for x.
a) 3x+3=13-2x

-3 -5
37( =10 -1 x
+rax +dx
S5« = IO

=5 =5

X £ -

c) 28x—15=8x+65
+ 19 115

Afx = By +%0
- % -y

I ——

aO’X = %O
= 90 - 0
-

b) 4—4x =18 —6x

-4 -9
-Ux = Y- LK
+lx bl
Ax =M
! -2
= 7

d) 150 + 2x =300 — x
_\CJLJ —\60

2% = (90 - X

> £ x
A% -15°
A= 2°

Practice Questions
3) Solve for x:

a) 2x—6=8-5x

c) 15—2x=-5+4+2x

b) 8+ 7x =3x+28

d) 20x + 60 = —10x + 120

7




Review Unit — Solving Algebraic Equations
Level 4: Brackets on one or both sides

Get rid of the brackets by expanding and then solve like in Level 3.

Ex: Solve for x.

a) 6(x—2)=15+3x b) 3(4+3x)=4(2+x)
by-1L =19+5x [L+9gmx = g+d A
P12 +12 9 -1
b % =23 +3x G = 4 +47%
1% -3 44 -4L

e
Ty =27 5¢ = Y
NEY =3 -5 =3
A= 7 Y e
o
= -0-8

c) 2(7—8x)=502x—-4)
Iy _Jbq = 10X ~X°

1y -
lbx = 10x =34
o4 — 10 %
~bx = -39
-__/,l(' ;,'1(1
— 1%,
1= /3
ol
X=1.35047

Practice Questions
4) Solve for x:

a) 2(x+3)=10-2x b) 7(2x +3) =3(4x —2)

7

c) 3(2-5x)=5(4-6x)
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Level 5: Division (fractions) on one or both sides

Cross multiply then solve like Level 4.

Ex: Solve for x.
a) 3x+2 _ 2-6x
4 s

o(3xea) e (2-bx)

b)

4-x _ 5-2x
3 2

3 (d-n) = 3(5-47)

c) >

8x+3

=24 3x

g+ D= 2 (Q*'?)X\

l%')(-#lo: %_ QL{?( (&_11 :\6~(D/K 8,7(4,?) = L{+G’X
—-1o ~'° 9 - % -y =3
_o_ -2y —
v 24 % rad % - o —bA
LL A +LX e
6?’){ = '?\. L{ _ T,L ;1/)( = I
~49 <1 _L{”‘ L 1 =2
/ - -
£ -/
- _ 3 X 2
o (& o
o pE—
- = . /)(: 0-5
. —0.6913 A=1.35
Practice Questions \g
5) Solve for x: /
a) 2+4x _ 3x—-1 b) 2x+7 _ 4—-6Xx o) 8x+3=12’;_5
3 2 2 4
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Practice Questions

6) x+3=5 7) 2x+4=x+12
8) 3(x+4)=2(5-2x) 9) 2x—3 _ 2+x

4
10) 3x—-6=18 11) x+1=4(2+ 4x)

18x+3 — 2 =
X3 _ o 13) 4x—3 =13
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R.2 LINEAR EQUATIONS

Linear equations are generally written in the formy = ax + b
a is the slope (or rate of change)
b is the y-intercept (or initial value)

Identify the slope and y-intercept in the following equations

Ex: Find the slope and y-intercept of the following lines.

4

a) y=3x+4 b) yzéx_7 ) y=x+10 d y=-:
J

slope: 3 slope: /j slope: | slope: ~ L//3

y-intercept: Y y-intercept: -+ y-intercept: |o y-intercept:

x—12

-l

Sometimes we need to re-arrange the equation to get it in the form y = ax + b before we can identify the

slope and the y-intercept.

Ex: Find the slope and y-intercept of the following lines.

a) 2y=8x+4 b) 4y —5x =12
=1 =2 =4 +9%x +9%
‘ I
L
] o = 5x ¢!
ﬂ = L[ X + 1 B L{j -9 —LI
PR
5 ¥
3 Ea x +3
slope: slope: S/L/
y-intercept: 7., y-intercept: 3

Practice Questions
1) Identify the slope and y-intercept of the following linear equation
a)3x +4y =12 b) -2y —10x+4=0




Review Unit — Linear Equations
Graphing a line

When we are graphing a line:

rise
a = slope = —
run

Positive slope = “rise” up.

Negative slope = “rise” down.

Always run right.

b = y-intercept (where the line crosses the y-axis).

To graph a line:
1) Put a dot on the y-axis at b.
2) Starting from b, use slope to find a second point. Put a dot there.
3) Connect the dots using a ruler.

Remember:

If there is no b,
thenb =0

4) Draw arrows at each end of the line.

Ex: Graph the following lines.

a) y=—§x+4

10 1 2 3 4 5

-

[ Practice Questions O

2) Graph the following lines. /

2a) yzgx b) y=-2x+5
6 I I I I
5 I I N R 5
4 A R S — 4
3 - 3
2 2
1 | 1
10 1 2 3 4 5 1 0 1 2 3 4 5

1 -1
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Sometimes we will have to re-arrange the equations before we can graph them.

Ex: Graph the following lines.

a) x+y=5 b) 2x =3y —3
- - -3y "5
A s 2
\\j:_r)“,_s _3B+Qx=—3
-3 —LF
-2 c - AxX —'5
d,é - = -3
’ _ 2
zj _.-3—)( +|
6 6
5
4 4
3 3
2 2
1
A
) 1 2 3 4 S\ 1 0 12 3 4
-1 -1
Practice Questions \g
3) Graph the following lines /
a) Sx+2y=10 b) x+y=3
5 5
4 4
3 3
2 2
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Sometimes we will have an equation of a line that only has one variable.

If the line only has an x (and not a y), put a dot on the x-axis at the number given and draw a vertical line.

If the line only has a y (and not an x), put a dot on the y-axis at the number given and draw a horizontal line.

Ex: Graph the following lines.

a) x=2 b) y=3
A
6 6
5 5
4 4
3 30 >
2 2
1 1
40 1 f 3 4 5 10 1 2 3 4 5
1 -1
Practice Questions \g
4) Graph the following lines /
a) y=5 b) x=4
6 - 6
5 - 5
4 | 4
3 - 3
2 | 2




Review Unit — Linear Equations

Practice Questions

5) Find the slope and y-intercept of the line: 6) Find the slope and y-intercept of the line:
2 — 7y =
y=x-10 3x—7y =35
3
7) Graphtheline: y=3x-—1 8) Graph theline: 3y +x =15
! 6 ! ! ! ! !
6
5
5
4
4
3
3
2
2
1
1
1 0 1 2 3 4 5
1 0 1 2 3 4 5 1
-1
9) Graph theline: x=1 10) Graphtheline: y =4
6 6
5 5
4 4
3 3
2 2
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R.3 LINEAR SYSTEMS

A linear system is when we have two lines.

The solution is the point (x, y) where the two lines cross each other. We can find the solution to a system of
equations graphically or algebraically (using elimination, comparison, or substitution).

Using a graph to solve:
The find a solution, graph both lines. The solution is the point where the lines cross, written as an ordered
pair (x,y). Remember, you may need to re-arrange the equation before you can graph it.

Ex: Find the solution to the linear system.

y=2x+landx+y=14 - Jx+] ”7(43:L%
3 X -X

g -t

B(_;\u‘\’\(”\

pao +he SO[U#‘O“ LS (ll 3>

Practice Questions \g
1) Find the solution to the linear systems. /
la)y =3and 2x + 4y = 16 b) y=4xand y=-2x+6
I [ , | | I [ , | |
5 — ‘ - 5
4 [ | | | —
3 3
2 2
1 1
1 0 1 2 3 4 5 1 0 1 2 3 4 5
1 1

12
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The graphing method is not an accurate way to solve linear systems. For example, it is difficult to tell the

different between (2.3,4.6) and (2.2,4.7). Therefore, we will use algebra to solve linear systems.
There are 3 methods we can use: elimination, comparison, and substitution.

Using the elimination method to solve:
e Both lines must be in the form Ax + By = C.
e Multiply the entire first equation by the coefficient of x in the second equation.
e Multiply the entire second equation by the coefficient of x in the first equation, but change the sign.
e Add the two equations.
e Solve for the remaining variable.

e Use the solution in either equation to solve for the other variable. 5 15
A ¢
e Write the solution (x, y). 3' 37
PR
Ex: Find the solution to the linear systems. fi . - a5
=1
a) 2x+5y=16and3x—4y=1 b) 4x -5y =10andy = —2x + 35
4 = x3 = (o7& “\Sy=Y4g e 5/, = J El o
A+ 54=10) B %%A.D_Q (47-5g=19) 73 = 205 25 se
/6"('431“3,(“'1 —__’b/ . B A L‘ . _lyo
263:4(" ’3‘7(1'3’:‘35\)\1—{ = :57&_ 3
R B SRNT
J: A 1‘;: 5_34
-3 . T=
37“'5*‘35H" ‘-{7~53:l° - = - >
I —
17+ 5(2) =k yx -57¢1sY=\°® w =1o
z lb yx-9° =~ e
R 1S +50 +5°
- o - T Lo
g1 =l ke s (5,3 | £ ¥ ° Soluhon s (15, 19)
e K ‘- A =15 Ce
Practice Questions \g
2) Find the solution to the linear systems. /
a) 2x+5y=-4and3x—2y =13 b) 3x+4y=—-6andy=-2x+1

13
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Using the comparison method to solve:

e Both lines must be in the form y = ax + b.

e Take the ax + b pieces from each equation and set them equal to each other ax + b = ax + b.

e Solve for x.

e Use either equation (and the value of x you just found) to solve fory.

e Write the solution (x, y).

Ex: Find the solution to the linear systems.

a) y=2x+1landy =—-15x +4.5

er4_l c —[.S'XJ»L!—S

_1 -1
[ —

Ix = L5« L/!)B
C Lo +L9%
[
3.9% = 3.5
_;,5":) %35
A o= |

a-ﬂ’x-{—l
(j;Q (l\ +
G o=t
Y= 3

° So\u%of\ (l’ KB

p O

b)y=—2x—6and5x +y = -3

_Q,K_Lp:’S?\—j j:_gx—l

+L «L

_gq = -0
.S % +9K

R
Lx =0
=y 553

Practice Questions
3) Find the solution to the linear systems.
a) y=2x+5andy=—-4x+11

b) y=05x+2andy —2x =-1

14
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Using the substitution method to solve:

e This method works best if we already know the value of x or y.

e Use the equation that has both variables and replace the known variable.

e Solve for the missing variable.
e Write the solution as (x, y).

Ex: Find the solution to the linear systems.
a) x=2andy=3x+38

3: Hx+ %

3 = 3 (Q«B ¥ X

a = (a + X

b) y =3 and 3x + 4y = 20

IxHy = 2°
Jx Y [3)= 20
3x ¢\ =2°

-1 A
3x = %

3
'X: /3

o: So\u%of\ > /673; 3>

Practice Questions
4) Find the solution to the linear systems.
a) y=5andy=2x-15

b) x =4and3x + 2y =20

7

15
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Practice Questions

6) Solve the system using graphing:
y=2x—1landy=x+1

8) Solve the system using elimination:
8x —6y = —20and —16x + 7y = 30

7) Solve the system using graphing:
y=-3x+4andy+ 2 =3x

9) Solve the system using elimination:
—4y —11x = 36 and 20 = —10x — 10y

7

16
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10) Solve the system using comparison:
y=x—13andy =—-2x+5

12) Solve the system using substitution:
y =-=5and5x + 4y = -20

\g
11) Solve the system using comparison: /

y=—4x+2andx—y =3

13) Solve the system using substitution:
x=3and4x —y =20

17



