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What Should Be Review

At this point in your mathematical careers I am sure you have seen the
symbols

>, <, ≥, and ≤

Which of the following are true and which are false?

1 27 < 72

2 −27 < 72

3 −27 ≤ −72

4 27 ≤ 27
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What Does ≤ Mean?

Less than or equal to

Given two real numbers, a and b, we know that a ≤ b if a is equal to b or
lies to the left of b on the real number line.

Consider −27 ≤ −72

We all know that −72 is a greater negative number than −27, but that
isn’t what ≤ means!

−27 ≤ −72 is telling us that on the real number line −27 is to the left or
equal to −72 which clearly isn’t the case.

Instead we should have −72 ≤ −27
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Basic Properties

There are eight basic properties for ≤ and their names are in brackets on
the right. For all the properties x ,y ,z , and r are real numbers.

(1) x ≤ x (reflective)

(2) If x ≤ y and y ≤ x , then x = y (antisymmetric)

(3) If x ≤ y and y ≤ z , then x ≤ z (transitive)

(4) One of the following three holds: (trochotomy)
x < y , y < x , or x = y

(5) If x ≤ y , then x + r ≤ y + r

(6) If x ≤ y and 0 ≤ r , then rx ≤ ry

(7) If x ≤ y and r ≤ 0, then ry ≤ rx (rx ≥ ry)

(8) 0 ≤ x2
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Solving Linear Inequalities (Single Variable)

Solving linear inequalities is much like solving linear equalities with one
exception.

What’s the exception?
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The Exception

Remember the Property (7)

If x ≤ y and r ≤ 0, then ry ≤ rx (rx ≥ ry)

What does this mean to multiply an inequality by a negative number?

It means that if you are reflecting your values about zero on the number
line and for the inequality to still hold the values need to be flip.
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The Exception

For solving inequalities, Property (7) requires us to flip the inequality if we
multiply or divide both the left and the right hand sides by a negative
number.

Example

Solve 3x < 16x − 52

3x < 16x − 52

3x − 16x < −52

− 13x < −52 ← divide both sides by −13 and flip the inequality

−13x

−13
>
−52

−13

x > 4

Is there a way to do this without multiplying or dividing by a negative?
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Solving Linear Inequalities (Single Variable)

Solve the inequality: −1

5
x +

5

6
≤ 5− x

2

We clear the fractions by multiplying the LHS and the RHS by 30. We use
30 because it is the lowest common multiple.

30(
−x
5

+
5

6
) ≤ 30(5− x

2
)

−6x + 25 ≤ 150− 15x

−6x + 15x ≤ 150− 25

9x ≤ 125

9x

9
≤ 125

9

x ≤ 125

9

Therefore x ≤ 125

9
satisfies the inequality.
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Proving Property (7)

We would prove it algebraically.

Proof.

Let’s start with x ≤ y . From that we know 0 ≤ (y − x).
Using property 6 we can multiply both sides by t, where t ≥ 0

t(0) ≤ t(y − x)

0 ≤ ty − tx

Using property 5 we can add −ty to both sides of the inequality.

0 + (−ty) ≤ ty − tx + (−ty)

−ty ≤ ty − ty︸ ︷︷ ︸
0

−tx

−ty ≤ −tx
Since t ≥ 0, we know that −t ≤ 0. Let r = −t.
Therefore ry ≤ rx where r ≤ 0.
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Word Problems (Applications)

Word Problem Solving Strategies

• Read through the entire problem

• Highlight the important information and key words that you need to
solve the problem

• Identify your variables

• Write the equation or inequality

• Solve

• Write your answer in a complete sentence

• Check or justify your answer
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Word Problems (Applications)

Sandy and Mandy play in the same soccer team. Last Saturday, Sandy
scored 6 more goals than Mandy, but together they scored less than 16
goals. What are the possible number of goals Sandy scored?

Assign Letters:
• the number of goals Sandy scored: S
• the number of goals Mandy scored: M
We know that Sandy scored 6 more goals than Mandy did, so: S = M + 6
And we know that together they scored less than 16 goals: S + M < 16
We are being asked for how many goals Sandy might have scored: S
SOLVE: Start with: M + S < 16, S = M + 6,
so: M + (M + 6) < 16
Simplify: 2M + 6 < 16
Subtract 4 from both sides: 2M < 16− 6
Simplify: 2M < 10
Divide both sides by 2: M < 5
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Word Problems (Applications)

Mandy scored less than 5 goals, which means that Mandy could have
scored 0, 1,2, 3 or 4 goals.
Sandy scored 6 more goals than Mandy did, so Sandy could have scored 6,
7, 8, 9, or 10 goals.
Check:
• When M = 0, then S = 6 and S + M = 6, and 6 < 16 is correct
• When M = 1, then S = 7 and S + M = 8, and 8 < 16 is correct
• When M = 2, then S = 8 and S + M = 10, and 10 < 16 is correct
• When M = 3, then S = 9 and S + M = 12, and 12 < 16 is correct
• When M = 4, then S = 10 and S + M = 14, and 14 < 16 is correct
• (But when M = 5, then S = 11 and S + M = 16, and 16 < 16 is
incorrect)
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Thank you!
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