
                                   MAT1033-Intermediate  Algebra

                       Chapter 2-Linear Equations and Applications

2.1 Linear Equations in One Variable:  Ax B C+ =

I.  Definitions

       A.  An  equation is a statement that two expressions are  equal.;an equation always
contains an equal sign but an expression does not,.

       B.  Solving an equation in one variable is to find all the values of

             the variable that makes the equation true.

       C.  Solution set is the set of all solutions of an equation.  

       D.  Equivalent equations are equations that have the same solution set.  

       E.  Linear equation in one variable:  ax b+ = 0, a  and   b   are  real numbers and a ¹ 0.  1 st °

       F.  Quadratic equation:  ax bx c2 0+ + = ,    a b c, ,   are  real  numbers and a ¹ 0.     2 nd °

       G.  Empty set: if  equation has no solution, denoted by Æ

II.  Equation-Solving Principles

       A.  If a b= ,  then ac bc=     B.  If a b= , then a c b c+ = +       C.  If ab = 0, then a = 0  or  

           A. is the Multiplication Property of Equality      B. is the Addition Property of Equality

      D.  If x k2 = ,  then x k=    or  x k= -     E. If a b= ,  then a bn n= , for any positive integer n

      E.  Steps in Solving a Linear Equation in One Variable

           1.  Clear fractions: by multiplying each side by the least common denominator.

           2. Simplify each side separately:: clear parentheses and combine like terms.

           3. Isolate the variable term on one side:get all terms with variables on one side and all

               numbers/constants on the other side of the equation.

           4. Isolate the variable.

           5. Check: substitute the proposed solution into the original equation and check.
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     F.  Examples:  Solve for  the unknown                                               
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   G.  Different Number of Solutions

         Type of Linear Equation           Number of Solutions      Indicationi When Solving

                  Conditional                                   One                        Final line is x=

                 Contradiction                     None;solution set Æ          Final line is false; 6=10

                    Identity                                    Infinite                     Final line is true; 0=0
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          Example:  Solve each equation and see if it is a conditional equation, an identity, or a
contradiction:

                           1.  - + - = - -2 5 9 3 4 5x x x( )

                           2.  - + - - = - + +2 3 4 3 4 2( ) ( )x x x

                            3.  3 5 4 9 11 15x x x- + + = - +( )

                            4.  5 15 5 4x x- = -( )

                            5.  5 15 5 3x x- = -( )

                             6.  5 9 4 3x x- = -( )
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2.2  Formulas

      I.   Definitions

         A. Formula: a mathematical equation in which variables are used to describe a rrelationship

          B.  Solving for a specified variable = solving a literal equation: treat that variable as if it
were the only one variable and treat all other variables like numbers (constants).                             

               1.  Transform so that all terms cotaining the specified variable are on one side of the
equation and all terms without that variable are on the other side.

               2.  If necessary , use the distributive property to combine the terms with the specified
variable.  The result should be the product of a sum or difference and the variable.

               3. Divide each side by the factor that is the coefficient of the specified variable.

            C.  Examples

                 1.  Given:  P L W= +2 2 ,  Solve L

                                  P W L- =2 2

                                 
P W

L
-

=
2

2

                       Now, try to solve W :

                  2.  Given: I t= Pr

                     a.  Solve for P

                     b.  olve for r

                    c.  Solve for t

             D.  Solving a Percent Problem

                 
amount

total

a

b
= =percent
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           E.  Examples:

                1.  If a basket contains 20 pieces of fruits in it.   Of the 20 pieces of fruits, there are 5
apples.  So, what percentage of the fruits in the basket is composed of apples?

                    
5

20

1

4
025 25= = =. %

                2.  In a dance class of total of 25 students, there are 10 female students.  What percent
of the class is composed of male students?

                3.  A 50-L mixture of acid and water contains 10 L of acid.     What is the percentage
of acid in the mixture?

                     
10

50

1

5
020 20= = =. %          

                4.  A 150-mL mixture of acid and water contains 50mL of acid.  What is the percent of 
water in the mixture?

               5.  If a savings account balance of $3550 earns 8% interest in one year, how much
interest is earned?

                     
x

x
3550

08 08 3550 284= ®® = =. . ( )

               6.  If a savings account balance of $5000 earns 6% interestone year, how much interest
is earned in that one year?

              7.  If Johnny used up about 29.17% of his Monday on sleeping, how many hours did he
sleep on Monday?
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2.3  Applications of Linear Equations

       I.  Translate  from words to mathematical expressions

               Verbal Expression                           Mathematical Expression

           sum of a number and 6                                     x+6

          4 more than a number                                       x+4

         3  plus a number                                                 3+x

         20 added to a number                                        x+20

         a number increased by 2                                    x+2

        the sum of two numbers                                     x+y     

______________________________________________________________________________

           2  less than a number                                        x-2

          10 minus a number                                           10-x

         a number decreased by 15                                  x-15

         a number subtracted from 24                             24-x

         difference between two numbers                         x-y

_____________________________________________________________________________

         10 times a number                                               10x

         a number multiplied by 5                                      5x

        
3

4
 of a number                                                         

3

4
x

        twice (2 times) a number                                        2x

       the product of two numbers                                      xy

_____________________________________________________________________________

        quotient or ratio  of 4 and a number                        
4

x

       a number divide by 12                                             
x

12
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          Examples:  1.  The sum of a number and 6 is 28:

                             2.  If twice a number is decreased by 3, the result is 17:

                            3.  The product of anumber and 7 is twice the number plus 12:

                            4.  The quotient of a number and 6, added to twice the number, is 7:

                            5. The quotient of a number and 4, plus the number, is 10:

                            6. Twice a number, decreased by 3, is 42:

                            7. If the product of a number and 12 is decreased by 7, the result is 105:

                            8. The quotient of a number and the number plus 4 is 28:

                II.  Solving an Applied Problem

                     1.  Read the problem carefully

                     2. Assign a variable to represent the unknown value and write down what the
variable represents.  Express any other unknown values in terms of the variable.

                     3. Write an equation using the variable expression

                     4. Solve the equation

                     5. State the answer to the problem.  Does it seem reasonable?

                     6. Check the answer
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             Examples:

                     1.  In 2002 there were 301 long-distance area codes in the United States.  This was
an increase of 250% over the number when the area code plan originated in 1947.  How many
area codes were there in 1947?

                     2. A chemist must mix 8 L of a 40% acid solution with some 70% solution to get a
50% solution.  How much of the 70% solution should be used?

                      3.  The octane rating of gasoline is a measure of its antiknock qualities.  For a
standard fuel, the octane rating is the percent of isooctane.  How many liters of pure isooctane
should be mixed with 200L of 94% isooctane, referred to as 94 octane, to get a mixture that is
98%  isooctane?

                      4.  The sum of a number and -4 is 12.  Find the number

                     5.  If the product of a number and -4 is subtracted from the number, the result is 9
more than the number.  Find the number.

                      6. If the quotient of a number and 6 is added to twice the number, the result is 8
less than the number.  Find the number.

                       7. Jim earned $12000 last year by giving tennis lessons.  He invested part at 3%
simple interest and the rest at 4%.  He earned a total of $440 in interest.  How much did he invest 
at each rate?
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2.4  Further Applications of Linear Equations

      I.  Solving Problems About Different Denominations of Money

          denomination ́ number of monetary units of the same kind= total monetary value

            Ex.:  1.  20 dimes have a monetary value of $0.10(20)=$2.

                     2.  15 five-dollar bills have a value of $5(15)=$75.

                     3. For a bill totaling $5.65, a cashier received 25 coins consisting of nickels and
quarters.  How many of each type of coin did the cashier receive?

        II.  Solving Problems About Uniform Motion:  d rt=     (d =distance, r =rate or speed,

                                                                                                  t =time )

               *Draw a sketch and make a table to summarize the given information

               Ex.: 1.  Two cars leaving the same place at the same time, one going North and the
other heading South.  The northbound car averages 35 mph while the southbound car averages
40mph.  How far apart will these two cars be after 3.5 hours?  How long does it take for the two
cars to be 150 miles apart from one another?

                       2.  Jenny can bike to school in 0.75 hour. By bus, the trip takes 0.25 hour.  If the
bus travels 20mph faster than Jenny rides her bike, how far is it to her workplace?

         III.  Solve Problems Involving the Angles of a Triangle: 

                     sum of three angles of a triangle  =180°

                Ex. One angle in a triangle is 15° larger than a second angle.  The third angle is 25°
larger than twice the second angle.  Find the measure of each angle:
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