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3.4 Motion, Money, and Mixture Problems ----d Solve motion pro b le m \ 
in vo lvi n g two ra te ~ 

fJ So lve money proble m s 

p Solve m ixt ure p ro b le m, . 

Understanding 
Algeb ra 

ll-1ot1on problems invo lve 
rotes . Units of rates incl~e 
miles per hour (mph), feet 
per second (ft. s) and meters 
oer second (m,'s). 
' The formula we use in 
motion problems is : 

distance = rate '< time 

or d = r · r. 

~ ,&_~ ~ 

• 4 mph 
~ .. ~ ------
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-..:.-4. _ 2 mph -
, 4 mph 

-:;:),, ~- -
,_ 5 mi les - 1 

(b) After t hours 

FIGURE 3.7 

\,\ ·.._, 11 U\\ di scu,~ three ;1ddili(lll .i l tyr e-. o f applica ti on<; : motion, money, and mixture 
pr11hlc1m. These pruhlcrns ;ire grouped in th e s;am c secti on beca use, as you will learn 
sht)r ll y. yt1 u use lli c s;11m.: gc 11 cr,il rnu llipli c;i tinn procedur e: lo solve them. We begin by 
disc ussing 111111i o11 pruhl c rn s. 

D Solve Motion Problems Involving Two Rates 
A motion prohlcm is 011 c in which c1 n obj ect is moving a t a specific rate fo r a spec ific 
period \ll' time. l::x amples of moti on prob lems include a car traveling at a constant 
speed or a pe rson wa lking at a constant speed or a boat being rowed at a constant 
speed . In thi s secti on, we wi ll discuss motion problems that involve two rates, such as 
l\\'1..1 trains traveling at different speeds. We will use the distance formul a, 
di stance = ra te x time, and construct tables like the following one to organize the in ­
fo rmation. The formu la at the top of the table shows how the distance in the last col ­
umn is calcu lated. 

Rate X Time = Distance 
---,-

Item Rate Time Distance 

Item 1 distance I 

Item 2 di~tJncc ~ 

Examples 1 and 2 illustrate the procedure used. 

EXAMPLE 1 Camping Trip Maryanne and Paul Justinger and their son D anny 
are on a canoe trip on the Erie Canal. Danny is in one canoe and Paul and Maryanne 
are in a second canoe. Both canoes start at the same time from the same point and 
travel in the same direction. The parents paddle their canoe at 2 miles per hom and 

\ their son paddles his canoe at 4 miles per hour. In how many hours will the two ca­
noes be 5 miles apart? 

Solution Understand and Translate We are asked to find the time it ta kes fo r 
the canoes to become separated by 5 miles. We construct a table to a id us in se tting 
up the problem . 

Lett = time when canoes are 5 miles apart. 

Draw a sketch to help visualize the problem (Fig. 3.7) . When the two canoes are 
5 miles apart, each has trave led for the same number of hours, c. 

Canoe 

Parents 

Son 

Rate 

2 

4 

Time Distance 

21 

41 

Since the canoes are traveling in the same direction , the distance between the m is 
found by subtracting the d istance trave led by the slower canoe from the distance 
traveled by the faster canoe. 

Carry Out 

Answer 

(
distance traveled) 
by fa~ter canoe 

4t 

(
distance traveled) 

= 5 mil es by slower canoe 

2t = S 

21 = ) 

r = 2.5 

Afte r 2.5 ho urs the two canoes will be 5 miles apart. 
NowTry Exercise 7 
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:o mik, 

FIGURE 3.8 

Unde rstanding 
Algebra 

Notice that in Example 2, the 

rate, r, is measured in miles 
(of road) per day. 

Understanding 
Algebra 

Reminder: 

interest = principal x rate 
x time 

Understanding -­
Algebra 

/ 

In money problems, "rate" 
applies to rate of interest and 

1 

is expressed as a decimal. 

In context, it is easily 

distinguished from rate used 

in motion problems. 

11 I 

EXAMPLE 2 Pnving Roach, Two highwa~ r av ing crews are 20 miles apart work-

. . 1 , . . 1 111 · r O ne crew p ,WC'- 0.4 m ile of road per day more th an th e oth e 
111 ~ lt iw ;11 l L .I L 1 o c • . .· . h. h r 

J I , t .,•cw" m cc l ;ifl c r 10 cfay<;. r ind th e ra te c1t w 1c each crew pave • 
LTC\V. ,111 I l L \V il L S 

1 il L' roa d . 

Solution Undcrst.:ind and Translate W e are ask ed to f ind the two rates. We are 

tt> ld th at liuth L" I L'\VS work fo r 10 tlii ys. 

Le i r = rate o f slower crew. 

Then r + U.4 = rate of faster crew. 

We 111 ;i l-. c a skc.:tc h (Fig. 3.8) and se t up a table of values. 

Crew 

Slower 

Fas ter 

Rate 

r 

r + 0.4 

Tim e 

10 

10 

Distance 

lOr 

lO (r + 0.4 ) 

The total distance covered by both crews is 20 miles. Since the crews are moving in 

oppos ite directions, the distance between them is found by adding the two distances. 

Carry Out 

(
distance covered) + (distance covered) = 20 miles 

by slower crew by faster crew 

10r + 10(r + 0.4) = 20 

10r + 10r + 4 = 20 

20r + 4 = 20 

20r = 16 

20r 16 

20 20 

r = 0.8 

Answer The slower crew paves 0.8 mile of road per day and the faster crew paves 

r + 0.4 or 0.8 + 0.4 = 1.2 miles of road per day. 
Now Try Exerc ise 23 

When working with two different moving items, if the items are moving in the same direction. 

the solution will involve subtracting the smaller distance from the larger distance as in Exam­

ple 1. If the items are moving in opposite directions, the solut ion will involve adding the dis­

tances together as in Example 2. 

fJ Solve Money Problems 

One type of money problem involves simple interest. When working with simple intci · 

est problems involving two amounts, we can use a table lik e the one be low. 

Principal X Rate X Time = Interest 

Account l Principal Rate Tim e Interest 

Account 1 11 ' 

Account 2 1111, r,, 

EXAMPLE 3 Investments Carmine De Santo has $15,00U to inves t. He 1-i con~iJ· 

ering two investments. One is a loan he can make to another part y that pay"> him W'.J 

simple interest fo r a year. A second inves tment is a ! -yea r ce rtificate of J epo~it th '
11 

pays 5%. Carmine decides tha t he wants to place some money in each in ve-,tni <.!nt. 

and he wants to earn a total of $1125 interest in I year from the two in vl!~ tmcnt'• 

How much money should Carmine put in each in vestment'? 
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Solution Understand and Trans late 

Le t x = amo unt to be in ves ted at 5%. 

Th e n 1.'i,000 x - amo unt to be in vested a t 8%. 

205 

We use th e s i11111lc · 1 1 f I · 
111 c rcs ormu a, inte res t = principa l· ra te · time, to so lve this 

pn)hlcm . 

/\ccount 

("I) 

Loan 

Principal 

X 

I ."i, 000 .r 

Rate 

0.05 

0.08 

Ti me 

t--

Interes t 

O.OSx 

1 0.08( 15,(){)() - X) 

Since th e sum o f th e inte res t fro m th e two inves tm ents is $1125 , we writ e th e 

equal ion 

Carry Out 

(
inte res t from) + ( interest from) _ . 

5% CD 8% 
. - to tal inte rest 

o o mvestment 

0.05x + 0.08(15,000 - x) = 1125 

0.05x + 0.08(15,000) - 0.08(x) = 1125 

0.05x + 1200 - 0.08x = 1125 

-0.03x + 1200 = 1125 

-0.03x = -75 

-75 
X = -- = 2500 

-0.03 

Check and Answer Thus, $2500 should be invested at 5% interest. The amount to 

be invested at 8% is 

15,000 - X = 15,000 - 2500 = 12,500 

The total amount invested is $2500 + $12,500 = $15,000, which checks with the in­

formation given. 
Now Try Exercise 33 

In Example 3, we let x represent the amount invested at 5% . If we had let x rep­

resent the amount invested at 8%, the answer would not have changed. Rework Exam­

ple 3 now, letting x represent the amount invested at 8%. 

In other types of problems involving two amounts of money, we generally set up 

similar tables, as illustrated in the next example. 

EXAMPLE 4 Rocking Chairs Johnson's Patio Furniture Store sells two types of " 

rocking chairs. The single-person rocking chair sells for $130 each and the two-pe rson 

rocking chair sells for $240 each. On a given day 10 rocking chairs were sold for a total 

of $1740. Determine the number of single-person and the number of two-pe rson 

rocking chairs that were sold. 

Solution Understand and Translate We are asked to find the number of each 

type of rocking chair sold. 

Let x = number of single-person rocking chairs sold. 

Then 10 - x = number of two-person rocking chairs sold. 

The income received from the sale of the single-person rocking chairs is found by 

multiplying the number o~ single-pers~n rocking chairs sold by the cost of a sin~le­

person rocking chair. The 1~come received from the sale of th~ two-~erson rockmg 

chairs is found by multiplymg the number of two-person rockmg chaus sold by the 

cost of a two-person rocking chair. 
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( 
Number of } ( Cost of ) _ ( Income from ) 

Rocking chairs x Rocking chairs - Rocking chairs 

R· l \ ktn>; Cl lrlll 

~1111' k 

Niunlwr of l' cvl<.111g r h,11rs Co',t Income from Rocking Chairs 

110 DOx 

l),,11hk 

C-1 1 ry Out 

I() 

( 

j II l ' I 111 h .: f rt l I 11 ) 

si 1q.!, I_L' p1,; rs{_111 
n1ck111 µ cl1111rs 

I JO., 

I JO.r 

24() 240( 10 x) 

( 

i IH.:U lll l.,; I rom ) 
I 1 wo-r cr-;on tol a I i ncomc 

rockin g chai r~ 

240 ( 10 x) - 1740 

2400 240x - 1740 

I !Ox 1- 2400 = 1740 

I !Ox - - 660 

- 660 
x ---= 6 

- 110 

Check and Answer Six single-person rocking cha irs and IO - 6 or 4 two-pcr~on 

rocking cha irs we re sold. 

Check income from 6 single-person rocking cha irs = 780 

income from 4 two-pe rson rocking cha irs = 960 

total = 1740 rruc 

Now Try Exercise 43 

IJ Solve Mixture Problems 
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