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Chapter 4 - Equations

4.1 Solving Simple Equations



An equation is still true if you apply identical 
operations to both sides

5 = 5

5 + 1 = 5 + 1

5 x 2 = 5 x 2

If I add 1 to each side; both 
sides are still equal

If I multiply both sides by 2; 
both sides are still equal

Part 2: Keeping Equations Balanced

Keeping Equations Balanced

Solve for x (what value of x makes the equation true?)

x + 4 = 12

x + 4 -  4 = 12 - 4

x = 12 - 4

x = 8 

Subtract 4 from the left  because you will be 
left with just x by itself because 4 - 4 = 0. That 
means you will have to subtract 4 from the right 
as well to keep the equation equivalent

when solving an equation, the 
goal is to isolate the variable



Hopefully	
  you	
  are	
  starting	
  to	
  notice	
  that	
  the	
  
trick	
  to	
  isolating	
  a	
  variable	
  is	
  to	
  move	
  
numbers	
  away	
  from	
  the	
  variable	
  by	
  
applying	
  the	
  opposite	
  operation!





Part 4: Two Step Equations

5x + 25 = 500
Isolate variable term first. (you will 
perform BEDMAS in reverse when 
isolating variables)

Step 1: Subtract 25 from both sides

Step 2: Divide both sides by 5

Remember: isolate 
variable term first!



remember to always put 
fraction in lowest terms!



Summary of Key Concepts

· To solve an equation means to find the value of the 
variable that makes the statement true. 

· To solve a one step equation, isolate the variable 
by performing the opposite operation.

· In a two-step equation, isolate the variable term 
first, then isolate the variable.

· You can check a solution by substituting the root 
back in to the equation.



4.2 Solve Multi-Step Equations

Part 1: Do it Now!
Solve the following equation:

-9x + 8 = 23



To solve an equation involving multiple terms:

1) Get rid of any brackets by expanding 

2) Collect variable terms on one side of the equation 
 and constant terms on the other. 

3) Collect like terms

4) Isolate the variable

Don't forget you can check your solutions!

Part 2: Solving Multi-Step Equations

1) 3x + 2 = 2x - 4

Start by moving all the variable terms to one 
side. Collect the variable terms on the left by 
subtracting  2x  from both sides.

Now isolate the variable terms by moving the 
constant terms to the right. Do this by 
subtracting 2 from each side. 



2) 7 - 2x = 8 - 5x Remember: start by collecting variable 
terms on to the left side, then move the 
constant terms to the right. (you can do 
this in one step with more practise)

3) 5 - 3m = -2 - 2m

Try on Your Own



4) 5 (x - 3) - (x - 2) = 19 Start by expanding using the distributive 
property to get rid of the brackets.

Complete the question just like the first 
three examples. Collect the variable 
terms on the left and the constant terms 
on the right. 

Check your answer......



5) 2(x - 3) = -3(x + 5) - 6

6) 5(5x – 13) = 23x – 13

Try on Your Own



The perimeter of the given rectangle is 50cm.  Determine 
the length of each side  of the rectangle.

Part 3: Application 
7)

Practice Practice Practice!!!!!



4.3a Solve Equations Involving Fractions

Part 1: Do it Now
Solve the following equation:

Hint: You can simplify equations involving 
one fraction by multiplying both sides by 
the denominator of the fraction.



1)
Don't distribute the fraction; 
multiply both sides by 3 to get rid 
of the fraction.

Part 2: Solve Equations With One Fraction

You can simplify equations involving one fraction by 
multiplying both sides by the denominator of the fraction.

2)



3)

Part 3: Solve Equations With More Than 1 Fraction
When eliminating more than 1 fraction, find the lowest common denominator of all the 
fractions and then multiply both sides of the equation by this value to eliminate the 
fractions.

Find the lowest common denominator:4)



5)
Find the lowest common denominator:

6)
Find the lowest common denominator:



7a)
Find the lowest common denominator:

Method:

1) Multiply the numerator of the left fraction with the denominator of the right 
fraction. Put the product on either side of the equation.

2) Multiply the numerator of the right fraction with the denominator of the left 
fraction. Put the product on the other side of the equation.

3) Solve for the variable 

Note: Cross-multiplication can only be used if you have two rational expressions 
equal to each other. If you have more than two expressions, you must clear 
denominators using the lowest common denominator.

Part 4: Cross Multiplication

You could have used the method of cross multiplication for #7



7b)
Try solving using cross-multiplication:

Can you use cross multiplication for this 
question?......



8)

9) Make sure 
each term on 
both sides are 
multiplied by 
the LCD



10) Make sure 
each term on 
both sides are 
multiplied by 
the LCD

11) Make sure 
each term on 
both sides are 
multiplied by 
the LCD



Before homework, make sure you can 
solve:

x = 9

a) 

b) 

x = 20



4.3b Solve Equations Involving 
Fractions



1)

2)



3)

4)



4)

5)



6)

6)



7)

8)



   4.4 Modelling With Formulas

Part 1: Do It Now
The relationship between how high you are and how far 
you can see is given by the formula                     , where 
h is your height in metres above the ground, and d is 
your distance in kilometres to the horizon.

Using this information, 

a) How far can you see from the 360 
restaurant?

b) from the Sky Pod the horizon is 75.64 km 
away. How high up is the Sky Pod to the 
nearest meter?

351m

360 restaurant

Sky Pod



a) 

b) 



c) Which was easier to solve? Why?



Part 2: Rearranging Formulas
To	
  rearrange	
  a	
  formula,	
  isolating	
  one	
  variable,	
  think	
  of	
  the	
  other	
  
variables	
  as	
  constants	
  and	
  isolate	
  the	
  variable	
  in	
  the	
  same	
  way	
  
that	
  you	
  would	
  solve	
  an	
  equation.

For	
  each	
  of	
  the	
  following	
  examples,	
  rearrange	
  each	
  formula	
  to	
  
isolate	
  the	
  variable	
  indicated.	
  

1)



2)

3)

4)
First isolate the term 
that contains the 
variable we want to 
isolate, then isolate the 
variable.



5)

6)



7)

Part 3: Application



4.5 Modelling With Algebra







Example 5: Mr. Jensen operates a variety store with his two best friends, Sidney and 
Evgeni. Sidney makes twice as much as Evgeni. Mr. Jensen makes $200 a week 
more than Sidney. The total weekly payroll is $1450. How much does each friend 
make?

Step 1: Let's define our variables:

Worker Expression
Evgeni
Sidney
Mr. Jensen
Total

Step 2: Write an equation that relates these expressions to 
the total payroll

Step 3: Solve the equation



Step 4: Answer the question in context.





4.5 Model With Algebra (Day 2)

Do It Now!

Write an equation for each phrase:

a) triple a number is 18  ________________________

b) 7 more than a number is 11  ________________________

c) half a number is 10  ________________________

d) double a number, less 3 is 7  ________________________

e) 5 less than one third a number is 1 ________________________

f) 2 more than triple a number is 14 ________________________










