§6.1 Ratios 
A ratio is a quotient of two numbers where the divisor isn't zero.  

A ratio is stated as:  a to b

a : b    or   a 
where a & b are whole numbers and b(0



      b

Note:  A ratio does not have units associated with it, because the units in the numerator and the denominator are the same and therefore cancel.

Note 2:  There are 3 ways to write a ratio, as implied by the definition:



a to b,  a:b,    a  
and the most popular is the fractional form.




          b

A ratio is always given in simplest terms, which when it is viewed as a fraction, this means that it has been reduced.  There will be 3 ways that you can look at simplifying a ratio.

Method 1 – Reduced fraction

Step 1  Write as a fraction

Step 2  Divide out all common factors


Example:
Simplify
25 to 45


Example:
Write the ratio of the base to the height in simplified terms




Note:  In any type of application problem, the trick is to write the ratio that you are to create in words before adding the numbers so that you know what the ratio should look like.

Method 2 – Complex Fractions

Step 1:  Write the ratio as a fraction (a complex fraction)

Step 2:  Treat as a division problem

Step 3:  Answer the division problem with an improper fraction in lowest terms


Example:
Simplify
3 ½ to 4


Example:
If there is ½ cup of sugar in a recipe and 2 ¼ cups of flour, what is 

the ratio of sugar to flour in simplest terms?

Method 3 – Removal of Decimals

Step 1:  Place in fractional form

Step 2:  Remove decimals by multiplying the numerator and denominator by the same 

 factor of 10 (the appropriate one to remove all decimals)

Step 3:  Simplify as in method one


Example:
Simplify
10.8 miles to 15.25 miles


Example:
A fish weighs 5.25 lbs. and the man who caught the fish weighs 

157.5 lbs.  What is the ratio of the man’s weight to the fish’s 

weight?

Watch for word problems that have a little extra work to their calculations!  This may be finding an area or perimeter or a total or a difference before you can complete the ratio that is being asked for!


Example:
What is the ratio of the perimeter of the room to its width if the 

room is a rectangle that is 10 feet long and 9 feet wide?


Example:
What is the ratio of women to the total number of people at a 

convention if there are 225 women and 175 men?


Example:
There are 15 people in the room and 7 are women.  What is the 

ratio of men to the total number of people?
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§6.2 Rates

A rate is a ratio of one unit to a differing unit.  Rates can be put into simplest form, just as ratios can be.  This is done using the exact same methods as ratios, but most often rates are seen as what your author calls unit rates.  A unit rate is a rate of one number to 1.  This is achieved by dividing the numerator by the denominator.  Rates, unlike ratios, do have units, because the units of the denominator and numerator are different.  Rates are very helpful in solving many word problems, especially those involving such things as miles per gallon, miles per hour, $ per hour, cost per unit (lbs., oz., inch, etc.).


Example:
Find the unit rate of the following:

a) 275 miles in 25 minutes

b) 327 feet in 5 minutes

c) 290 yards in 3 touchdowns

Note:  Problems that have repeating decimals or non-terminating decimals can be rounded appropriately (decision made by you or indicated by book), identified with bar notation (repeating decimals only) or answered with a mixed number/fraction (if you’re not sure how to appropriately round or an exact answer is needed.)

d) $2.98 for 7 apples

A practical use of unit rates is comparison-shopping.  To compare items that are the same but come in different size packaging, you must find a unit price in order to compare the price of each item.  The item with the lower unit price is the better deal.


Example:
Which is the better deal?





84 oz. of detergent for $8.84





190 oz. of detergent for $19.98
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§6.3 Proportions

A proportion is a mathematical statement that two ratios are equal.


 2   =   4 
is a proportion


 3        6

It is read as:
2 is to 3 as 4 is to 6
The numbers on the diagonal from left to right, 2 and 6, are called the extremes

The numbers on the diagonal from right to left, 4 and 3, are called the means

If we have a true proportion, then the product of the means equals the product of the extremes.

These are also called the cross products and finding the product of the means and extremes is called cross multiplying.
Example:
Find the cross products of the following to show that this is a true 

proportion



 27   =   3 




 72
 8

The idea that in a true proportion, the cross products are equal is used to solve for unknowns!  

Finding a Missing Term in a Proportion

Step 1:  Find the cross products

Step 2:  Set the cross products equal to one another

Step 3:  Solve the resulting algebraic equation

Example:  
  a    =    12  



 25
  10

Example:
  x  +  1    =    2  




2x  +  3          3


Example:
  3    =      x  





  4           16

Note:  This problem could be solved as if we were building a higher term (refer to §4.1), but it is best to continue to solve each problem in the same manner, using cross products, so that you do not become confused.


Example:
  2 ½    =    1/3  





  5/3             x
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§6.4 Proportions and Problems Solving

Truly, the most useful thing about ratios and proportions are their usefulness in word problems.

The key is to set up equal ratios of one thing to another

Example:  The ratio of the weight of an object on Earth to the weight 

       of the same object on Pluto is 100 to 3.  If an elephant 

       weighs 4100 pounds on Earth, find the elephant’s weight 

       on Pluto.

1)  Set up words

2)  Fill in with numbers

3)  Solve for missing

Example:
There are 110 calories per 28 2/5 grams of Crispy Rice 

cereal.  Find how many calories are in 42 3/5 grams of this 

     
cereal.

1)  Set up words

2)  Fill in with numbers

3)  Solve for missing

Example:
Miss Rocky’s new Miata gets 35 miles per gallon.  Find 

    
how far she can drive if the tank contains 13.5 gallons of 

gas.

1)  Set up words

2)  Fill in with numbers

3)  Solve for missing

Example:
If Sam Abney can travel 343 miles in 7 hours, find how far 

he can travel if he maintains the same speed for 5 hours.

1)  Set up words

2)  Fill in with numbers

3)  Solve for missing


Example:
Mr. Lin’s contract states that he will be paid $153 per 8 

hour day to teach mathematics.  Find how much he earns 

per hour, rounded to the nearest cent.


Example:
If it costs 25 cents per square foot to paint a room and you have a 

room that is 15 by 20, how much will it cost you to paint the room?
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§6.5  Similar Triangles and Problem Solving

Similar Triangles are triangles that have proportional side lengths and the same measure in angles



A
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C









AB  :  DE
  as
  BC  :  EF

If we don't know the length of a side of a triangle and we know that the triangles are similar, then we can use proportions to solve the problem.  The same is true with any figures that are said to be similar.


Example:
What is the ratio of sides in these similar triangles?






Example:
Find the missing side






Example:
A toy maker wishes to make a triangular sail for a toy sailboat that 

will be the same shape as a real sailboat’s.  Use the following 

picture to find the missing lengths.









Example:
I am 5 feet tall and cast a 3 foot shadow.  I am wondering how tall 

the building next door is.  At the same time that Inotice my shadow 

I notice that the building’s shadow is 27 feet long.  How tall is the 

building?
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