3.0 Ratio
[image: image1.png]A ratio is a pair of numbers that compares two quantities or describes
a rate. A ratio can be written in three ways:

Using the wordto 3 to 4
Using a colon 3:4 These are all read 3 10 4.
Writing a fraction %

When a ratio is used to compare two different kinds of quantities,
such as miles to gallons, it is called a rate.

Equal ratios make the same comparison. To find equal ratios, multi-
ply or divide each term of the given ratio by the same number.




Examples/Models

[image: image2.png]1. In a basket, there are 7 apples and 12 oranges. In three different ways,
write the ratio of:

a. apples to oranges b. oranges to apples
c. apples to pieces of fruit

Solution
a. apples to oranges 7to 12 7:12 %
b. oranges to apples 12to 7 12:7 %
c. apples to pieces of fruit 7to19  7:19 %
2. Find three ratios equal to %
Solution
% ig = % % %is the lowest terms fraction for this ratio.
10 _10x2 _ 20
127 12%x27 24
10 _ 10X5 _ 50
12~ 12X5 7 60




Sample Questions

[image: image3.png]1. Which ratio is different from the 2. Inaroom, there are 9 boys and 12 girls.

others? The ratio of girls to boys is
A. 8to 15 A. 9to 12 B. 12to 21
B. 15:8 C. 12:9 D. 21:9
C. 8:15 .
s 3. In the word BALLOONS, the ratio of
D. 15 vowels to consonants is
A2 B. 3t08
C. 53 p. &

5




3.1 Proportion

[image: image4.png]A proportion is a statement that two ratios are equal. A proportion
shows that the numbers in two different ratios compare to each other
in the same way.

The proportion%=%is read 2 is to 3as 10is to 15.

In a proportion, the cross products are equal.

3 and 10 are the means, or the terms in the middle of the proportion.

2 and 15 are the extremes, or the terms at the beginning and end of
the proportion.

2x15=3x 10

30 = 30 If the product of the means equals the product of
the extremes, then you have a proportion.

To solve a proportion with an unknown term represented by a vari-
able, set the cross products equal to each other. Then solve the resulting
equation using division.




[image: image5.png]A useful application of proportions is unit pricing. The unit price of an
item is the price per unit of measure. The unit could be an ounce, quart,
pound, or some other unit.

To find the unit price of an item, set up and solve the proportion:

price paid unit price
quantity bought in units ~— 1 unit

Since the denominator of the second ratio is 1, the proportion
price paid

becomes: -
quantity

= unit price.




Examples

[image: image6.png]1. Tell whether the statement is a proportion: g ? 8

1z
Solution Determine if the cross products are equal.
6,8
912

9x8=72 product of the means
6 x 12 =172 product of the extremes
72 =172 The product of the means = the product of the ex-
tremes, so % = %

Answer The statement is a proportion.

2. Tell whether the statement is a proportion: 12 ,

7 ? 2'
Solution Determine if the cross products are equal.
12,9
7 "2

7 x9 =63 product of the means
12 x 2 =24 product of the extremes
63 = 24 The product of the means does not equal the product
12 = 9
7 2
Answer The statement is not a proportion.

of the extremes, so




[image: image7.png]3. Solve the proportion % = %
Solution Set the cross products equal and solve for n.
18 x 20 = n X 45
360 = 45n

34;‘50 = 4;’5" Divide both sides by 45 to solve the equation.

8=mn

8 _20

18 — 45

4. Gleamo toothpaste commercials claim that 9 out of 10 people prefer it.
If this is true, how many people out of 250 should prefer Gleamo?

Solution Letnn = number of people out of 250 who prefer Gleamo. Set
up a proportion and solve for n.

Answer

9 _ _n_
10 — 250
10 - n =9 . 250
10n = 2,250 Divide both sides by 10.
10n _ 2,250
10 — " 10
n = 225

Answer 225 out of 250 people should prefer Gleamo.




3.2 In-class assignment/Homework

[image: image8.png]L. For every 5 m you run. Jill runs 6 m.
a. If you have run 30 m. then how far has Jill run?

b. If Jill has run 54 m. then how far have you run?

2. 570 people die from smoking related discases every day.
a. How many people dic from smoking related discases every hour?

b. How many people dic from smoking related discases every week?

<. How many people dic from smoking related discases every year?
(Hint: There are 365 days in a year.)

3. You type 200 words in 5§ minutes. Brenda types 240 words in 6 minutes.
a. How many words you type in 1 minute?

b. How many words docs Brenda type in a minute?

¢. Who types the fastest?

4. The width to length ratio of the rectangles is 3 to 5. Fill in the missing lengths.
(Hint: The width is the shorter side: the length is the longer side.)

6 em
30 em:




3.3 Calculating Percent Increase and Decrease
[image: image9.png]When a quantity grows (gets bigger), then we can compute its PERCENT INCREASE:

PERCENT INCREASE _ (2o amount — original amount)
original amount
Some people write this formula with 100% at the end,
to emphasize that since it is percent increase, it should be reported as a percent.

Recall that 100% = 100 75 =1
So, 100% is just the number 1
and multiplying by 1 doesn't change anything except the name of the number!

So, here's an altemate way to give the formula:

PERCENT INCREASE — eV amount — original amount) o

original amount




3.3 Calculating Percent Increase and Decrease
[image: image10.png]When a quantity shrinks (gets smaller), then we can compute its PERCENT DECREASE:

(criginal amount — new amount)

PERCENT DECREASE = —
original amount
OR
(original amount — new amount)
BEHGENIIDEGHEASHEE e S Dic

original amount

Both formulas have the following patten:

change in amount

PERCENT INCREASE/DECREASE = =22
original amount

OR
PERCENT INCREASE/DECREASE — Siange inamount _, 0,
“original amount

Note that when you compute percent increase or decrease,
You always compare how much  quantity has changed to the original amount.

Note also that the numerator in these formulas is always a POSITIVE number
(or zero, if the quantity doesn't change at all).




3.3 Calculating Percent Increase and Decrease
[image: image11.png]EXAMPLES:

Question: A price rose from S5 to $7. What percent increase is this?
Solution: Which is the original price? Answer: $5

This will be the denominator.
% increase = =2 — 2 — 0.40 = 40%
OR

% increase = =2/ . 100% = 2 - 100%

00 = 2. 20% = 40%

Note: No matter which version of the formula you choose fo use,
be sure fo give your answer as a PERCENT.

Question: A quantity decreased from 90 to 75. What percent decrease is this?
Solution: Which is the original quantity? Answer: 90
This will be the denominator

(@0
%

% decrease ~ 0.1667 = 16.67%

Note: In the exercises below, if an answer does not come out exact, then it is rounded to two decimal places.

Question: An item went on sale for $13 from $16. What percent decrease is this?
Solution: Which is the original price? Answer: $16
‘This will be the denominator.

13)

% decrease = =0.1875 = 18.75%





3.3 In-class Assignment (homework)

[image: image12.png]) Percentage Increase & Decrease [ }——————

Fill in the gaps...

Percentage Increase

Original % New Original % New
Amount _increase _Amount Amount _increase _ Amount
)| 56 25% 9| 32 56
2 6 50% 10 24 25% 30
3 5 20% m 15 18
) 8 75% | 14 12 30 33
10 90% 13)| 150 153
6 30 70% 14 120 126
7o 50 2% 15)| 200 202
8 21 | 100% 16 20 50

Percentage Decrease

Original % New Original % New
Amount _decrease _Amount Amount _decrease  Amount
1 50 30% 9 20 19
2| 18 50% 10 14 7
3 25 4% 1 9% 10% 81
4| 60 35% 12 35 21
40 15% 13)| 400 4

6 64 75% | 16 12 50 47
7o 40 45% 15)| 125 115

8 45 60% 16) 150 132





3.4 Percent Word Problems
[image: image13.png]6)

A student earned a grade of 80% on a math test that had
20 problems. How many problems on this test did the
student answer correctly? (round to the nearest whole
number)

There are 36 carpenters in a crew. On a certain day, 29
were present. What percent showed up for work? (round to
the nearest tenth)

A metal bar weighs 8.15 ounces. 93% of the bar is silver.
How many ounces of silver are in the bar? (round to the
nearest thousandth)

A woman put $580 into a savings account for one year. The
rate of interest on the account was 64 %. How much was the
interest for the year in dollars and cents? (Round to the
nearest cent)

A student answered 86 problems on a fest correctly and
received a grade 98%. How many problems were on the test,
if all the problems were worth the same number of points?
(Round to the nearest whole number)

Manuel found a wrecked Trans-Am that he could fix. He
bought the car for 65% of the original price of $7200.
What did he pay for the car? (Round to nearest dollar)




[image: image14.png]10)

11)

12)

Pamela bought an electric drill at 85% of the regular price.
She paid $32.89 for the drill. What was the regular price?
(Round to the nearest cent)

A crew is made up of 8 men; the rest are women. 66%‘/; of

the crew are men. How many people are in the crew?

Ben earns $12,800 a year. About 15% is taken out for taxes.
How much is taken out for taxes?

At a sale, shirts were sold for $15 each. This price was 80%
of their original price. What was the original price?

There are 32 students in a class. Nine of those students are
women. What percent are men? (round to the nearest tenth)

The Royals sof tball team played 75 games and won 55 of
them. What percent of the games did they lose? (round to
the nearest tenth)




