Math 110 SS 2007
Lecture #2. Linear Equations and Inequalities. P1,1.2,1.7 (PART I)

e Linear Equation or first-deqgree
equation in one variable.

e Definition. A linear or first-degree
equation (LE) in one variable x
IS an equation that can be written in the
standard form

ax+hb=0,

where a and b are real numbers and a=0

Examples:
X=-1 Xx-2=6, 3Xx+5=0, -5x+7=3

Strategy for solving Linear Equations.
Isolate variable terms on one side and
constant terms on the other side.

Problem #1. Solve the following Linear
Equations.

a) X—2=6 Db)3x+5=0 c)-5x+7=3
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Remember, to generate equivalents
equations you can use the following
operations.

1.Simplify an expression by removing
grouping symbols and combining like
terms.

2.Add /subtract the same real
number/expression on both sides of the
equation.

3.Multiply/divide on both sides of the
equation by the same nonzero quantity

4.Interchange two sides of the equation.

Problem #2. Solve the following linear
equation.

3[2-5(2x—4)]|-5x=1-3x



Math 110 SS 2007
Lecture #2. Linear Equations and Inequalities. P1,1.2,1.7 (PART I)

e Equations that can be transformed
Into Linear Equations.

Equations with fractions.
To solve an equation with fractions we
clear fractions first, means, multiply both
on sides of the equation by LCD of all
fractions and then reduce common factors
In each fraction. The resulting equation
does not contain fractions.

Problem #3.

I S S
3 2 X+ 7 X+ 7

a)E
X

Remember, when solving equations with
fractions you have to make special assumptions
to prevent the occurrence of ZERQOS in the
denominators. “Check” is MANDATORY for
the equations which have unknown variable in
denominators.
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Linear inequalities.
ax+b<c, ax+b<c, ax+b>c,
ax+b>c.
To solve Linear Inequalities we use the
same basic techniques used in solving
Linear Equations.

Remember, when both sides of an
Inequality are multiplied/divided by a
negative number, the direction of the
Inequality symbol is reversed.

We will write solutions for inequalities
using the interval notation.

Problem #4.

Solve the following Linear Inequalities.
Write your answers using the interval
notation.

a) 2-3x>5 b) —3<1-2x<5
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e Absolute Value of a real number. Definition.
The absolute value of a real number a. denoted by \a| is the distance from 0

to a on the number line.

The algebraic definition of the real number x (without reference to a number
line):

[x if x=0
]—.\‘ if x<0
Example I. Fvaluating Absolute Value.

-

e Properties of Absolute Value.

For all real numbers a and A.
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Jistance between points on a Real Number Line.
‘or any two real numbers ¢ and b, the distance between corresponding points
m a number line is ‘a—h|.
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If a=7, b=2. then the distance on the number line between corresponding
points d =|7-2|=|3] .
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e Linear Equations involving an Absolute Value.

Simplest Linear Equation containing an Absolute Value is |x|=a, a > 0.

To solve such equation means to find all real numbers x with the distance from
the origin equal to a.

Example 3. The equation |x|=3 has two solutions. x=-3 and x =3, because
there are two points on the number line whose distance from the origin

cquals 3.

e Linear inequalities involving an Absolute Value.

Simplest Linear Inequalities containing an Absolute Value are
‘X‘ >,

xl Zd, IJ.‘ <a, ‘x| Sa

Example 4.

a) Solve the mequality |xi24. According to the definition of Absolute Value
we need to find all points on a number line with the distance from the origin
greater than 4 or equal to 4. Such points belong to the intervals
(-0, - 4] and [4, ). Answer: (—=, — 4] U [4. ).

b) Solve the inequality |x|<3. According to the definition of Absolute Value
we need to find all points on a number line with the distance from the origin
is less then 3. Such points belong to the interval (-3, 3).

¢) Solve the inequality |x|< —2. This inequality has no solutions (&) because
Absolute Value (distance) cannot be negative.

d) Solve the inequality |x|> 1. All real numbers satisfy this condition
(each nonnegative number is greater than any negative one).
Solution set is ( —=. «).

e Practice.
1. Solve the following equations.
a) [x|=0.5 b) [x|=7 ¢) [x|=1000 d) [x|=-0.1 e) |2x|=3
2. Solve the following inequalities. Use the interval notation for your answers.
a) [x[<3 b) [x|> -3 o)|x|<101d)|x[>\/3 e)|x|>0.01.

Note: If in the given equation or inequality
an absolute value is not 1solated, then isolate it
first.



