* Mathworks MATH EXPLORATIONS Part 2

RATES, RATIOS AND PROPORTIONS
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Big Idea: How do we use proportional thinking to solve problems? Fiw [ ia

EXPLORATION 1

When you look at a map of Texas, you know that the actual state is much larger than the map. For

example, one inch can represent 50 miles according to a scale designation on the map legend. That means

that the ratio of the map distance to the actual distance is 1 inch to 50 miles. This ratio is written 1:50 or
1

'5_0 .
Using this information, what actual distance does 2 inches represent? This time, writing the information as

a ratio of actual distance to the map distance, the fraction is 5 where xis the actual distance in miles,

represented by 2 inches on the map. Combine the two ratios in the equation x.m|les = 50.m||es
2 inches Tinch
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EXAMPLE 1
Four water bottles cost $6. How much will it cost to buy 10 of the same water bottles?

a. Set up a proportion using x, the cost to buy 10 bottles, that would allow you to solve this problem:

3’@ ) x

e -

4 pottles (0 bottles

b. Write two other ways to set up this proportion:

$x o bottles d boHles _ 10 bottles
Tf — ’—L1 Lo?"ﬂ»‘é o % & x
$C . A bothles
Sl o botles

c. Solve for x using any of your proportions. Does it matter which proportion you use if it is set up

correctly?
el T+ doesr not nailer
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EXAMPLE 2 L’ '

Set up the following problem using a proportion. Three bags of chips cost $2.79. How much do 7 bags of
chips cost? Write the four different proportions that are possible and solve one of them

Shags $2 74 et 2
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EXAMPLE 3

Marla estimates her party guests will consume an average of a pint of punch each, so she will need 28
pints of punch. She has a family recipe that makes one gallon of punch. How many gallons of punch does
she need for the party?

Tabular Method:

;/\‘)/4
94”0/\5
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Unit Rate Method:
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Proportion Method:
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EXAMPLE 4

A colony of leafcutter ants cuts up 4 leaves in 7 minutes. How many leaves does the colony cut in an hour?

Tabular Method:

’ = leaves n 27 s
28 16

35 2.0

42 A

49 28

56 =

63 4

Unit Rate Method: | hou- =60 M,'Avn(cs

4 leaves L{
Ants et Sk

L2 Z»{O :f/\ an hou~

Proportion Method:

4 leaves ,
veés éo A
60 A e/ﬂ <7 "~ AM'}‘cj>
40 mmm

. 24O leaves

x leaves 5

252



[ o
TEXAS Mathworks MATH EXPLORATIONS Part 2

EXAMPLE 5

Leo runs 7 of a mile in 3 minutes. Assuming he continues to run at the same rate, how many miles will he

run in 45 minutes? Solve using both tabular and proportions method.

Tabular Method:

Time (in minutes) | Distance (in miles)
0 0
' —
3 Y 0.2
6 $:0.5
: - |
15 l %{ £ /25/ 45 w\.'/wu‘LeJ
{
30 1/2 2.9
45 oy FAe
4s ;
Jles = 45 miles
Proportion Method: 5 -
1
% M|(.Q/S = ; M-P(—e—/i___'> “/{Mv‘/] - q/
5 min éﬁm> 'éfi:m % =J i2

¥ miles = (—— 1 /4{5 M/(zS X:S%
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EXAMPLE 6 ( 3’1_7 M.Lz;i i S piautes

Lucinda is studying prairie dog populations in Colorado. She captures and tags 15 prairie dogs and then
releases them back into the wild. Two weeks later she captures 35 prairie dogs and discovers 3 are tagged.
What is the approximate population of prairie dogs in the region? Solve using proportions.
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EXPLORATION 2
From Math Explorer, December 1999, vol. 2.3

A globe is approximately 30 cm in diameter. Using that measurement, calculate the scaled size for the
measurements indicated in the table.

‘ Object | Actual size (mites)LScaled size (cm)
Earth diameter | 8,000 30 %g;.% e ?_
Top of the atmosphere 100 |loe '&2‘:’322 ’M
Space shuttle orbit height 200 |2°0.00375 =
Height of satellite 18,000 [ig,0000.00375 * /_@
Moon diameter 2,100 (21000 )p375 = Eﬁﬁj
Distance from Earth to Moon 240,000 [249,209°0.00375 - @Qj
PRACTICE EXERCISES

i Solve the following equations:
g =l —— g i & 2
2 6 L @
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2 Dried cherries are sold at $70 for 5 Ibs.

a. Atthis price, how much does 3 Ibs. cost? Set up a proportion to solve.

$70> $ x > 3 lbs

S (s —— % Iz

5 lbs/ (3 lbs
§210 _ ¢ x
s - b 3 lbs cost [$42

b. What is the unit price per pound?

$ 70 ) _fx,_ .
5‘ “:_/5 ( (Q 0"”—— FOMAJ i$ /‘7‘-
g/“f e OM'\J j
g/L/ £ $ X [ f F
.1 Thomas is studying Mexican free-tail bats in caves. He catches and tags 80 bats from a cave

near Austin, Texas. After a month he catches another 150 and discovers 6 are tagged. What is
the approximate population of bats in the cave?

P iats bl | /15D tobal \ o *ﬁji“é

gt 80 4agged 6 Amgyt
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SUMMARY (What | learned today)
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