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Ratios, Proportions & Percents 

 
 

 
 
 

 
 
 
 
 

 
Links to Useful Websites & Videos: 

 
o Ratios (Website) 

o Proportions (Website)  

o Percents (Website) 

o Percent of Increase/Decrease (Website) 

o Practice with Percents 

o Practice with Ratios 

o Practice with Proportions 

o Video: Ratios & Proportions 

o Video: Converting Rates 

o Video: Solving Multistep Proportions 

o Video: Solving Proportions Using Cross Products 

o Video: Comparing Unit Rates 

o Video: Percent of Increase 

o Video: Percent of Degrease 

 

Topics of Study: 
 

o Ratios 
o Proportions 
o Percents 

 Percent of Increase 
 Percent of Decrease 
 Discount 

http://www.regentsprep.org/Regents/math/ALGEBRA/AO3/Lratio.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO3/Lprop.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO3/Lpercent.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO3/Lpercent2.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO3/pracPer.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO3/pracRatio.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO3/pracProp.htm
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=ate&wcsuffix=0304
http://www.phschool.com/atschool/academy123/english/academy123_content/wl-book-demo/ph-165s.html
http://www.phschool.com/atschool/academy123/english/academy123_content/wl-book-demo/ph-167s.html
http://www.phschool.com/atschool/academy123/english/academy123_content/wl-book-demo/ph-167s.html
http://www.phschool.com/atschool/academy123/english/academy123_content/wl-book-demo/ph-891s.html
http://www.phschool.com/atschool/academy123/english/academy123_content/wl-book-demo/ph-060s.html
http://www.phschool.com/atschool/academy123/english/academy123_content/wl-book-demo/ph-061s.html


Ratios: 
Information You Need To Know 

A ratio is a comparison of two quantities.  

A ratio of one number to another number 

 is the quotient of the first number divided by the second number. 
(Where the second number is not zero.) 

Ratios are most 

commonly written 

 as a fraction. 
 

It's a fraction! 
 

 

 

 

  

A ratio can be written in a variety of ways: 

 
 

Since a ratio can be written as a fraction, it can also be written in any form that is 

equivalent to that fraction.  All of the following are equivalent: 

 

 

Terms used with ratios: 
 

Continued Ratio: 
(the comparison for more than two quantities)  

Equivalent Ratios: 
(all reduce to the same value) 

 

 

 Hint: 

 

When working with ratios such as 

2 : 3 : 5, use 2x, 3x, and 5x  

to write an equation! 
 

 



Ratios: 
Practice Problems 

 
# Question Your Work Final 

Answer 

S
A
M
P
L
E 

A teacher graded 180 bonus quizzes during 

the school year. The number of quizzes 

receiving A's, B's, and C's were in the ratio of 

5 : 3 : 1, respectively. Find the number of 

bonus quizzes that received a grade of A 

for the school year. 

 

Represent the number of 

each grade as 5x, 3x and 

1x.Since there were 180 

bonus quizzes in total, we 

have: 

5x + 3x + x = 180 

9x = 180 

x = 20 

Since the 5x represents the 

number of A's, substitute 

to find the final answer. 

5(20) = 100 

 

 

 

100 

bonus 

quizzes 

received 

an A 
 

1 In a senior class, there are b boys and g girls.  

Express the ratio of the number of boys to the 

total number in the class. 

  

2 
 
 
 
 

A soccer team played 25 games and won 17. 

a.  What is the ratio of the number of wins to 

the number of loses? 

b.  What is the ratio of the number of games 

played to the number of games won? 

 

 

 
 
 
 
 
 
 

 

3 Mr. Smith and Mr. Kelly are business 

partners.  They agreed to divide the profits in 

the ratio of 3 : 2.  The profit amounted to 

$24,000.  How much did each person 

receive? 

 

  



4 The measures of the angles of a triangle are in 

the ratio of 2 : 3 : 4.  Find the number of 

degrees in the smallest angle of the triangle. 

 

  

5 Hannah took a trip to visit her cousin.  She 

drove 120 miles to reach her cousin's house 

and the same distance back home. 

     

 

a.  It took her 1.2 hours to get halfway to her 

cousin's house.  What was her average speed, 

in miles per hour, for the first 1.2 hours of her 

trip? 

b.  Hannah's average speed for the remainder 

of the trip to her cousin's house was 40 miles 

per hour.  How long, in hours, did it take her 

to drive the remaining distance?  

c.  Traveling home along the same route, 

Hannah drove at an average rate of 55 miles 

per hour.  After 2 hours her car broke down.  

How many miles was she from home? 

 

  

 

Answers:  

1. b/(b+g) 

2. a. 17:8    

b. 25:17 

3. Smith $14,400; Kelly $9,600 

4. 40 degrees 

5. a. 50mph 

b. 1.5 hours 

c. 10 miles 



Proportions: 
Information You Need To Know 

A proportion is a comparison of ratios. 

A proportion is an equation that states 

that two ratios are equal, such as 

 
 

Proportions 

always have an 

EQUAL sign! 

 

 

 

  

A proportion can be written in two ways: 

 
Both are read "4 is to 8 as 1 is to 2".  

 

In each proportion the first and last terms (4 and 2) are called the extremes.  

The second and third terms (8 and 1) are called the means. 
 

  

You can tell if a simple proportion is true by just 

examining the fractions.  If the fractions both reduce 

to the same value, the proportion is true.  
This is a true proportion, since both 

fractions reduce to 1/3. 

You can often use this same approach when solving 

for a missing part of a simple proportion.  

Remember that both fractions must represent the 

same value.  Notice how we solve this problem by 

getting a common denominator for the two 

fractions.   

                  

To change the denominator of 3 to 15 

requires multiplying by 5.  The SAME 

must be done to the top to keep the 

fractions equal.  

Answer:  x = 5 

   



This simple approach may not be sufficient 

when working with more complex proportions. 

You need a rule: 

 

Some people call 

this rule 

Cross 

Multiply!! 

 

 

A more precise statement of the rule is:  
RULE:  In a true proportion, 

the product of the means equals 

the product of the extremes. 
 

Proportions can also be solved by multiplying each side of the proportion by 

the common denominator for both fractions. 

 Example 1: 

Solve for x algebraically in this proportion: 

 

Solution:  

Method 1: 
Appling the rule that the "in a true proportion, the 

product of the means equals the product of the 

extremes". 

 
5x = (25)(2) 

5x = 50 

               x = 10  Answer 

 Method 2: 
Multiplying by the common 

denominator, 2x. 

 
2•25 = 5•x 

50 = 5x 

10 = x Answer 

  

 

 

 



Ratios: 
Practice Problems 

# Question Your Work Final 
Answer 

S
A
M
P
L
E 

The length of a stadium is 100 yards 

and its width is 75 yards.  If 1 inch 

represents 25 yards, what would be 

the dimensions of the stadium drawn 

on a sheet of paper? 

 

Length: 

 

25x = 100 

x = 4 

inches 

Width: 

 

25y = 75 

y = 3 inches  

  
 

 

 

 
3 inches 
wide by 
4 inches 

long 

1 Solve for x: 

 

  

2 
 
 
 
 

Solve for x: 

 

 

 
 

 

 

 
 
 

 

3 Solve for x: 

 

  

4 Solve for x: 

 

  

5 Maria is making pancakes for the 

annual pancake breakfast.  She needs 

two cups of batter to make eight 7-

inch pancakes.  If Maria needs to 

make one thousand two hundred 7-

inch pancakes, how many cups of 

batter does she need? 

  

Answers:     1. 28        2. 4             3. x=2rn/m         4. -8               5. 300 cups 



Percents: 
Information You Need To Know 

Percents are used to describe parts of a whole base amount.  When one of the parts of 

the relationship is unknown, we can solve an algebraic equation for the unknown 

quantity. 

(The solution methods shown on this page are of an algebraic, sentence translation nature. 

Of course, other methods of solution are also possible.) 

There are two main types of problems dealing with percents: 

1.  

In the first type of problem, the percent is given. 

In these problems, you will change the percent to a decimal.  
 

To change a percent to a decimal, divide the number by 100. 

This will move the decimal point two places to the left. 

Example: Find 7% of 250.  
(This can also be read "What number is 7% of 250?")  

Let x = the answer 

x = 7% • 250 

x = 0.07 • 250   changing 7% to a decimal 

x = 17.5   

 

 

   

Remember that the 

word "of " means to 

multiply! 
 

Example: 30 is 15% of what number?  

Let n = the answer ("what number") 

30 = 15% • n 

30 = 0.15 • n   changing 15% to a decimal 

30/0.15 = n  dividing both sides by 0.15 

200 = n 

n = 200 

Remember that the 

word "of " means to 

multiply! 
 

  

 



2.  

In the second type of problem, you are looking for the percent. 

In these problems, you will represent the % as a fraction.  
 

  

Example: 3 is what percent of 12?  

Let x% = the percent. 

Writing this problem literally we would get: 

 
The answer is 25%. 

 

   

To change a percent to a 

fraction, divide the 

percent value by 100. 

   

  

  

  

   

 

   

Application Problem  
 

Example: 

 

If 120 million roses were sold on Valentine's Day, and 75% of the roses 

were red, how many red roses were sold on Valentine's Day? 

Let x = the number of red roses sold 

x = 75% of 120 

x = 0.75 • 120 

x = 90 million red roses sold 

 

 

 



Percent of Change: 
Information You Need To Know 

There are many situations that involve increasing or decreasing an amount by a 

certain percent.  Check out the following examples: 

1.  

You normally work at the mall over the spring break for $450.  This year the boss tells you 

that you will be receiving a 7% raise.  How much of an increase will you be receiving?  

How much will you be earning in total this year? 
 

Solution: Your raise is 7% of your old salary.  

Let r = your raise 

r = 7% • 450 

r = 0.07 • 450   changing 7% to a decimal 

r = 31.5  

Your raise will be $31.50. 

Your total earnings will be $450 + $31.50  

which equals $481.50. 

  

 

 

  

2.  

Your dream CD player is on sale for 20% off the original price.  If the original price is 

$270, what is the sale price? 
 

Solution: First, we will find the amount of the discount.  

The discount = 20% of original price. 

Let x = the discount. 

x = 20% • 270 

x = 0.20 • 270 

x = 54 

The discount is $54. 

Now, the sale price will be $270 - $54 

which equals $216 for the sale price. 

 

   

 

   



3. 

The enrollment at a local elementary school had 560 students last year.  This year the 

enrollment has decreased by 48 students.  What is the percent of decrease to the nearest 

tenth of a percent? 
 

Solution: The enrollment decrease =  the percent of decrease of 560. 

 

Let x = percent of decrease 

 
Answer to nearest tenth of a percent:  8.6% 

  

Percents: 
Practice Problems 

 
# Question Your Work Final 

Answer 

S
A
M
P
L
E 

Juan missed 6 out of 92 questions on 

a test.  To the nearest percent, what 

percent of the questions did he solve 

correctly? 

 

If he missed 6 questions, he got 86 

questions correct.  Re-word the 

question to be "86 is what percent 

of 92"? 

  
 
 

 
To the 

nearest 

percent, 

he got 

93% 

correct. 



1 Find 2.5% of 600 

 

  

2 
 
 
 
 

In a magazine, 30 pages of the 80 

pages are devoted to sports.  What 

percent of the magazine is devoted to 

sports? 

 

 

 
 
 
 

 
 

3 After Mary lost 20% of her 

investment, she had $2000 left.  How 

much did she invest originally? 

  

4 Three investors own a sport shop.  

One partner owns 1/3 of the shop, 

while the second partner owns 1/4.  

To the nearest percent, what percent 

of the shop does the third partner 

own? 

  

5 Joshua's normal body temperature is 

98.5ºF.  Due to a cold, his 

temperature went up 3ºF.  To the 

nearest percent, what was the percent 

of increase in his body temperature? 

  

6 A real estate company pays 

commissions to their sales people for 

selling property.  A well known 

company paid 6% commissions last 

year to their sales staff, totaling 

$480,000.  What was the dollar value 

of the real estate sold by the 

company that year? 

  

 

Answers: 

1. 15 

2. 37.5% 

3. $2500 

4. 42% 

5. 3% 

6. $8,000,000 


