Math 60

.- Objectives:

7.8 Models Involving Rational Equations (Word Problems)

1) Ratio and proportion
Ratio is a fraction. Proportion is an equation setting two ratios equal

a)
b)

©)

Check set-up
Solve by cross-multiply

2) Conversions can be solved using proportions

a)
b)

One fraction is the known conversion rate .
One fraction contains the known quantity and the unknown desired

3) Similar triangles can be solved by proportions

a)
b)

Identify corresponding sides and corresponding angles
Write ratios of corresponding sides

4) Work rates
Assume everyone works at a constant rate no matter the circumstance

a)
b)

c)

. . 1
Fraction of work done in one hour = ————
total time

Add fractions alone = fraction together

5) Uniform Motion

D = RT used when distance given [Math 45, chapter 2]

a)
i)  Equal distances: R, =R,T,
ii)  Sum of distances: R,T, + R,T, = sum (traveling in opposite directions)
iii)  Difference of times: R,T} — R,T, = difference (traveling in same direction)
b) —=T (divide formula by R) is used when time given
i)  Equal times: D = D,
1 ‘R2
D D,

— = Sum

i)  Sum of times: — +
Rl

[ )

D
L D difference

iii)  Difference of times:
R, R,

-

13

c) g = R (divide formula by T) is used when rate given
D _D

i Equal rates: =
) q 7T,

D _D, _ différence
1 T2 :

ii)  Difference of rates:



Examples and Practice

1

2)

3)

4)

5)

6)

7

8)

9

n_ 56
Solve — = —

Laura spend 86 € (euros) on a vase. $1 US equals 0.75013 €. To the nearest cent, how much did the
vase cost in US dollars?

A 1300-square-foot house in a particular neighborhood sold for $310,000. For how much should the
agent price a 1700-square-foot house in the same neighborhood? Round to the nearest thousand dollars.

AABC is similar to ADEF, with AB=35, AC=14, DF=10 and DE=x. Find x.

A student is finding the height of a tree, by measuring the tree’s shadow, then immediately measuring
the shadow of a yardstick. The tree’s shadow is 24 feet and the shadow of the yardstick is 2 feet. Find
the height of the tree.

Dan, an experienced horticulturalist, can plant 1800 seedlings in 4 hours and Hala, a student assistant,
takes 6 hours to plan 1800 seedlings. To the nearest tenth of an hour, how long would it take Dan and
Hala working together to plant 1800 seedlings? ' :

Bob can paint a 1500-square-foot apartment in 20 hours. If his son Mark, a college student, helps him,
they can paint a 1500-square foot apartment in 12 hours. How long does it take Mark to paint the
apartment alone?

Barbara is canoeing in a river with a 1 mph current. After traveling 12 miles downstream, she turns
around and goes upstream 10 miles in the same amount of time it took her to go downstream. How fast
does Barbara paddle in still water?

Every weekend, you ride your bicycle on a forest path 15 miles long, ending at a waterfall. Your
cycling speed downhill from the waterfall is 2 miles per hour faster than your cycling speed uphill. If
the round trip takes 8 hours, find the average cycling speed coming back from the waterfall.
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