Chapter 3:  Solving Linear Equations

Section 3.1:  Writing Equations
SOLs:  None
Objectives:  Students will be able to:  


Translate verbal sentences into equations

Translate equations into verbal sentences

Vocabulary:  

Four step problem solving plan – a method to solve problems
Defining a variable – letting a variable represent one of the unspecified numbers in the problem 
Formula – is an equation that states a rule for the relationship between certain quantities 
Key Concept:      Four Step Problem Solving Plan
· Step 1:  Explore the Problem
· Identify what information is given (the facts)
· Identify what you are asked to find (the question)
· Step 2:  Plan the Solution
· Find an equation the represents the problem
· Let a variable represent what you are looking for
· Step 3:  Solve the Problem
· Plug into the equation you are given and solve for the variable
· Step 4:  Examine the Solution
· Does your answer make sense?
· Does it fit the facts in the problem? 
Examples:

1. Translate this sentence into an equation:  A number b divided by three is equal to six less than c.
2. Jellybeans      A popular jellybean manufacturer produces 1,250,000 jellybeans per hour. How many hours does it take them to produce 10,000,000 jellybeans?  
3. Translate the sentence into a formula:  The perimeter of a square equals four times the length of the side.
4. Translate this equation into a verbal sentence:  a² + 3b = c/6.

5. Translate each equation into a verbal sentence.
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Concept Summary:


Variables are used to represent unknowns when writing equations

Formulas given in sentence form can be written as algebraic equations

Homework:  pg 124:  14-38 even 

Section 3.2:  Solving Equations by Using Addition and Subtraction
SOLs:  The student will

A.1
Solve multistep linear equations and inequalities in one variable, solve literal equations (formulas) for a given variable, and apply these skills to solve practical problems ….
Objectives:  Students will be able to:  


Solve equations by using addition

Solve equations by using subtraction
Vocabulary:  

Equivalent equation – have the same solution
Solve an equation – find all values of the variable that make the equation a true statement
Key Concept:


Addition Property of Equality:  For any numbers a, b, and c, if a = b, then a + c = b + c



You can add the same thing to both sides of an equation without changing it.


Subtraction Property of Equality:  For any numbers a, b, and c, if a = b, then a - c = b - c



You can subtract the same thing from both sides of an equation without changing it.

Examples:
1.  Solve:     h – 12 = -27.       Then check your solution.
2. Solve:      k + 63 = 92.        Then check your solution
3. Solve:      c + 102 = 36.      Then check your solution.
4. Write an equation for the problem.  Then solve the equation and check your solution.
Fourteen more than a number is equal to twenty-seven. Find this number.
5. History:  The Washington Monument in Washington, D.C., was built in two phases.  From 1848–1854, the monument was built to a height of 152 feet.  From 1854 until 1878, no work was done.  Then from 1878 to 1888, the additional construction resulted in its final height of 555 feet.  How much of the monument was added during the second construction phase? 
Concept Summary:


Addition Property of Equality:  For any numbers a, b, and c, if a = b, then a + c = b + c

Subtraction Property of Equality:  For any numbers a, b, and c, if a = b, then a - c = b - c

Homework:  pg 132; 16-64 even

Section 3.3:  Solving Equations using Multiplication and Division
SOLs:  The student will

A.1
Solve multistep linear equations and inequalities in one variable, solve literal equations (formulas) for a given variable, and apply these skills to solve practical problems …. .  
Objectives:  Students will be able to:  


Solve equations by using multiplication

Solve equations by using division

Vocabulary:  

Reciprocal – multiplicative inverses (numbers when multiplied together equal 1)
Key Concept:


Multiplication Property of Equality:  For any numbers a, b, and c, if a = b, then ac = bc



You can multiply both sides of an equation by the same thing without changing it.


Division Property of Equality:  For any numbers a, b, and c with c ≠ 0, if a = b, then a/c = b/c



You can divide both sides of an equation by the same thing without changing it.

Examples:

1. Solve
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2. Solve
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. Then check your solution
3. Solve:  11w = 143 .     Then check your solution
4. Solve:  -8x = 96.  
5. Space Travel:  What would be the weight (198 lbs here on Earth) of Neil Armstrong’s suit and life-support backpack on Mars if three times the Mars weight equals the Earth weight?  

Concept Summary:


Multiplication Property of Equality:  For any numbers a, b, and c, if a = b, then ac = bc

Division Property of Equality:  For any numbers a, b, and c with c ≠ 0, if a = b, then a/c = b/c

Homework:  pg 138; 14-40 even
Section 3.4:  Solving Multi-Step Equations
SOLs:  The student will

A.1
Solve multistep linear equations and inequalities in one variable, solve literal equations (formulas) for a given variable, and apply these skills to solve practical problems.  Graphing calculators will be used to confirm algebraic solutions.
Objectives:  Students will be able to:  


Solve problems by working backward

Solve equations involving more than one operation

Vocabulary:  

Work backward – undoing operations of equations
Multi-step equations – equations involving more than one operation
Consecutive integers – integers in counting order
Number theory – the study of numbers and the relationships between them
Key Concept:


Multi-step equations can be solved by undoing the operations in reverse of the order of operations
Examples:

1.  Danny took some rope with him on his camping trip.  He used 32 feet of rope to tie his canoe to a log on the shore.   The next night, he used half of the remaining rope to secure his tent during a thunderstorm.  On the last day, he used 7 feet as a fish stringer to keep the fish that he caught.  After the camping trip, he had 9 feet left.  How much rope did he have at the beginning of the camping trip? 
2. Solve
5q - 13 = 37.       Then check your solution.
3. Solve
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4. Write an equation for the problem and solve:  Eight more than five times a number is negative 62.
5. Number Theory:  Write an equation for the problem below; solve the equation and answer the problem:  Find three consecutive odd integers whose sum is 57.
Concept Summary:


Multi-step equations can be solved by undoing the operations in reverse of the order of operations

Homework:  pg 145-6; 16-46 even
Section 3.5:  Solving Equations with the Variable on Each Side
SOLs:  The student will

A.1
Solve multistep linear equations and inequalities in one variable, solve literal equations (formulas) for a given variable, and apply these skills to solve practical problems.  Graphing calculators will be used to confirm algebraic solutions.
Objectives:  Students will be able to:  


Solve equations with the variable on each side

Solve equations involving grouping symbols

Vocabulary:  

Identity – an equation that is true for every value of the variable
Key Concept:

Steps for Solving Equations
Step 1:  Use the Distributive Property to remove the grouping symbols, () or []
Step 2:  Simplify the expressions on each side of the equal sign “=” by combining like terms (variable and #’s)

Step 3:  Use the Addition and /or Subtraction Properties of Equality to get the variables on one side of the equal sign and the numbers without variables on the other side of the equals sign

Step 4:  Simplify the expressions on each side of the equals sign by combining like terms

Step 5:  Use the Multiplication and/or Division Properties of Equalities to solve for the variable
Examples:

1. Solve 8 + 5s = 7s – 2
2. Solve ⅓(18 + 12q) = 6(2q – 7)
3. Solve 8(5c – 2) = 10(32 + 4c)
4. Solve 
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5. Solve the following multiple choice problems for the variable:
A.  8(b + 1) + 4 = 3(2b – 8) – 16 

A  13                    B  –13                           C  26                 D  –26


B.  5(d – 12) – 3 = 2( -4d + 94) + 87

A  32                    B  –32                           C  26                 D  –26

Concept Summary:


Combine like terms; separate variables and numbers to different sides of “=”, and solve
Homework:  pg 152-3; 16-42 even
Section 3.6:  Ratios and Proportions
SOLs:  The student will

A.1
Solve multistep linear equations and inequalities in one variable, solve literal equations (formulas) for a given variable, and apply these skills to solve practical problems.  Graphing calculators will be used to confirm algebraic solutions.
Objectives:  Students will be able to:  


Determine whether two ratios form a proportion

Solve proportions
Vocabulary:  

Ratio – a comparison of two numbers by division
Proportion – an equation stating that two ratios are equal
Extremes – the large and small numbers in a proportion
Means – the middle numbers in a proportion
Rate – ration of two measurements with different units of measure
Scale – ratio or rate using in modeling
Key Concept:  A proportion can be solved by finding the cross products    
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Examples:

1.  Determine whether the ratios 
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form a proportion. 
2. Use cross products to determine whether the pair of ratios below forms a proportion 
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3. Solve the proportion 
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4. Bicycling:  The gear on a bicycle is 8:5. This means that for every eight turns of the pedals, the wheel turns five times. Suppose the bicycle wheel turns about 2435 times during a trip. How many times would you have to turn the pedals during the trip?
5. The scale on a map of the United States is 1 and 3/8 inches = 750 miles.  The distance, on the map, between Los Angeles and Washington, D.C., is about 3 and 7/8 inches.  What is the distance in miles between the two locations?
Concept Summary:


A ratio is a comparison of two numbers by division

A proportion is an equation stating that two ratios are equal


A proportion can be solved by finding the cross products        
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Homework:  pg 158:  12-32 even
Section 3.7:  Percent of Change
SOLs:  The student will

A.1
Solve multistep linear equations and inequalities in one variable, solve literal equations (formulas) for a given variable, and apply these skills to solve practical problems.  Graphing calculators will be used to confirm algebraic solutions.
Objectives:  Students will be able to:  


Find the percents of increase and decrease

Solve problems involving percents of change

Vocabulary:  

Percent of change – is an increase or decrease expressed as a percentage
Percent of increase – (when the new number is greater than the old) the new – original divided by original

Percent of decrease – (when the new number is less than the old) the original – new divided by original
Key Concept:

Examples:

1.  State whether the percent of change is a percent of increase or a percent of decrease. Then find the percent of change.  Old:  32 and New:  40
2. The price a used-book store pays to buy a book is $5. The store sells the book for 28% above the price that it pays for the book.  What is the selling price of the $5 book?
3. Sales Tax:  A meal for two at a restaurant costs 32.75.  If the sales tax is 5%, what is the total price of the meal?
4. Discount:  A dog toy is on sale for 20% off the original price. If the original price of the toy is $3.80, what is the discounted price?
Concept Summary:


If the value gets less, then the change is a decrease; but if the value gets larger, then the change is an increase

The proportion 
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is used to find the percents of change
Homework:  none
Section 3.8:  Solving Equations and Formulas
SOLs:  The student will

A.1
Solve multistep linear equations and inequalities in one variable, solve literal equations (formulas) for a given variable, and apply these skills to solve practical problems.  Graphing calculators will be used to confirm algebraic solutions.
Objectives:  Students will be able to:  


Solve equations for given variables

Use formulas to solve real-world problems

Vocabulary:  

Dimensional analysis – process of carrying units throughout a computation
Literal equation – an equation that consists mostly of variables (formulas are literal equations)

Key Concept:

Examples:

1. Solve 5b + 12c = 9 for b.
2. Solve 7x – 2z = 4 – xy for x.
3. Fuel Economy:  A car’s fuel economy E (miles per gallon) is given by the formula 
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 where m is the number of miles driven and g is the number of gallons of fuel used.  Solve the formula for m. 
4. Geometry:  The formula for the volume of a cylinder is V=πr²h, where r is the radius of the cylinder and h is the height.  Solve the formula for h.
5. Geometry:  What is the height of a cylindrical swimming pool that has a radius of 12 feet and a volume of 1810 cubic feet?
Concept Summary:


For equations with more than one variable, you can solve for one of the variables by using the same steps as solving equations with one variable
Homework:  pg 168:  14-30 even

Section 3.9:  Weighted Averages

SOLs:  The student will
A.3
Justify steps used in simplifying expressions and solving equations and inequalities.  Justifications will include the use of concrete objects; pictorial representations; and the properties of real numbers, equality, and inequality.
Objectives:  Students will be able to:  


Solve mixture problems

Solve uniform motion problems

Vocabulary:  

Weighted average – sum of the product of the number of units and the value per unit divided by the sum of the number of units
Mixture problems – problems in which two or more parts are combined into a whole
Uniform motion problems – problems where an object moves at certain speed or rate
Key Concept:

Examples:

1. Pets:  Jeri likes to feed her cat gourmet cat food that costs $1.75 per pound. However, food at that price is too expensive so she combines it with cheaper cat food that costs $0.50 per pound. How many pounds of cheaper food should Jeri buy to go with 5 pounds of gourmet food, if she wants the price to be $1.00 per pound?
2. Auto Maintenance:  To provide protection against freezing, a car’s radiator should contain a solution of 50% antifreeze. Darryl has 2 gallons of a 35% antifreeze solution. How many gallons of 100% antifreeze should Darryl add to his solution to produce a solution of 50% antifreeze?
3. Air Travel:  Mirasol took a non-stop flight from Newark to Austin to visit her grandmother. The 1500-mile trip took three hours and 45 minutes. Because of bad weather, the return trip took four hours and 45 minutes. What was her average speed for the round trip? 
4. Rescue:  A railroad switching operator has discovered that two trains are heading toward each other on the same track. Currently, the trains are 53 miles apart. One train is traveling at 75 miles per hour and the other train is traveling at 40 miles per hour. The faster train will require 5 miles to stop safely, and the slower train will require 3 miles to stop safely. About how many minutes does the operator have to warn the train engineers to stop their trains?
Concept Summary:


The weighted average of a set of data is the sum of the product of each number in the set and its weight divided by the sum of all the weights

The formula d = rt (distance = rate of change (velocity) ( time) is used to solve uniform motion problems

Homework:  none
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