Math 1312
Section 5.1
Ratios, Rates, and Proportions

Definition:
A ratio isthe quotient % , Where b # Othat provides comparison between the numbers a

and b . Units of measure found in aratio must be convertible to the same unit of measure.
Example 1: The ratio of two numbers (a and b) may be written in a variety of ways.

% a+b atob a:b

In writing the ratio of two numbers, it is usually helpful to expresstheratio (fraction) in
simplest form.

Example 2: 0 _1
100 2

Example 3: Find the best form of each ratio:

Definition:
A rateisaquotient, that compares two quantities that cannot be converted to the same
unit of measure.

60miles 12teaspoons

Example4: ———
3gallons 2quarts
Definition:

An equation that states that two ratios are equal is called aproportion.

a_c

b d
Thefirst and last terms (a and d ) of the proportion are the extr emes.
The second and third terms are the means.



Property 1: (Means - Extremes Property)
In a proportion, the product of the means equals the product of the extremes.

If E:E, b#0 and d #0, then axd =bxc

Example 5: Use the means-extremes property to solve each proportion for x.

a) Z:E
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Property 2: In aproportion, the means or the extremes (or both) may be interchanged.

In a proportion, the product of the means equals the product of the extremes.
a_b d_c and d _ b

if 2=° (a#0,b#0,c#0,and d #0), then ,
d c d b a cC a

Example 6: Use Property 2 to rewrite 8 = ITh



Property 3: If 2=C (b#0and d #0), then 272 =C*d qa-b_c-d
b d b d b d
L 2_ 7
Example 7: Use Property 3 to rewrite 5 = ITh
Definition:
An extended ratio compares more that two quantities and is expressed in aform

a:b:c:d
Example 8: The angles of atriangle are 60°, 90", and 30" . Write the ratio that compares
these measures.
Property 4: Unknown quantitiesintheratioa: b: ¢ : d should be represented by ax, bx,

cx, and dx.

Example 9: The measures of two complementary angles arein theratio 4 : 5. Find the
measure of each angle.



Example 10: A recipe callsfor 4 eggs and 3 cups of milk. To prepare for alarger number
of guests, acook uses 14 eggs. How many cups of milk are needed?



