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3.2 Solving Application Problems 

D Use t he problem-solvinq 
procedure. 

fJ Set up and ~olve m1mbN 
application problem~ . 

D Sel up and solve 
applic<ltion problem, 
involving money. 

a Set up and ~ofve 
appfication ~ concerning 
percent . 

D Use the Problem-Solving Procedure 

The general problem-so lving procedure given in Section 1.2 can be used to s 1 
typ~s of ve rb;:il problems. Below, we prese nt the five-step problem-solving pr:c v: all 

aga in so you can easil y refer to it. We h ave included some add itional information e Ure 

I I I 2 · · I · · Under 
s cps am , since 111 t 11s sec ti o n wc arc going to emphasize translating appl· . 

. . · 1cat1on 
problems 1111 0 eq ua ti o ns. 

Problem-Solving Procedure for Solving Applications 

I. Understand the problem. Id entify the quantity or quantiti es you a re being asked 

to find . 

2. Translate the problem into mathematical language (express the problem as an 

equation). 

a) Choose a variable to represent one quantity, and write down exactly what it 

represents. Represent any other quantity to be found in terms of this vari able. 

b) Using the information from step a) , write an equation that represents the 

application. 

3. Carry out the mathematical calculations (solve the equation). 

4. Check the answer (using the original application). 

5. Answer the question asked. 

Sometimes we will combine two steps in the problem-solving procedure when it 

helps to clarify the explanation. We may not show the check of a problem to save space. 

Even if we do not show a check, you should check the problem yourself and make sure 

your answer is reasonable and makes sense. 

II Set Up and Solve Number Application Problems 

The examples presented here involve information and data but do not contain percents. 

EXAMPLE 1 An Unknown Number Two subtracted from 4 times a number is , 

10. Find the number. 

Solution Understand To solve this problem, we need to express the statement 

given as an equation. We are asked to find the unknown number. 

Translate Let x = the unknown number. Now write the equation. 

Carry Out 

2 subtraclL'd 
from -1- tilllL'~ 

i~ 1 l1 
~ - l l 
4x - 2 10 

4x = 12 

X = 3 

Check Substitute 3 for the number in the original problem. two subtract ed frol11 4 

times a number is 10. 
4(3 ) - 2 J 10 

10 = 10 litlL' 

Answer Since the solution checks, the unknown number is 3. E ·c ise 7 , 
NowTry xe r '__,.,/ -----
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EXAMPLE 2 Number P bl T h · 
numbe rs ir the hr , . ~(~ em e sum o f two num be rs is 26 . Find the two 

Sol , < gc , numbet is 2 less th a n three t imes the sma ll e r numbe r. 

Ut/On Understand w · 
t im es th• · s,,, ,.,

11 
. c a rc gt.ve n th a t " the la rge r num be r is 2 less th a n three 

" · " C l numbe r " N 1· , I , , · · 
th e sm a ll e r numbe r T l . · __ 0 ice 1_ i c1 t th e la rg~ r num be r 1s expressed in te rm s of 

· le t cfo, l!, we will le t th e va ri able represe n t the sma lle r num be r. 

Trans late Le t 1 = sma ll e r num be r. 

T he n \ 1 
1 = la rge r num be r. 

T he sum o f th e two b , . . · . . . 
num ers 1s 26. Th e re /o re, we wnte the equa ti o n 

:-, 11 1i1 lkr 11u1nhc 1 + hr 11, 1 1111111h, 1 = 26 

' = 26 

Carry Out Now we solve the equ ati o n. 

4x - 2 = 26 

4x = 28 

x =7 

The smaller number is 7. Now we find the larger number. 

larger number = 3x - 2 

= 3(7) - 2 Substitulc: 7 for x . 

= 19 

The larger number is 19. 

Check The sum of the two numbers is 26. 

7 + 19 1= 26 

26 = 26 True 

Answer The two numbers are 7 and 19. 
NowTry Exercise 13 

When reading a word problem, ask yourself, "' How many answers are required?" In Example 

2, the question asked for the two numbers. The answer is 7 and 19. It is important that you 

read the question and identify what you are being asked to find . If the question had asked 

" Find the smaller of the two numbers if the larger number is 2 less than three times the small 

er number," then the answer would have been only the 7. lf the ques tion had asked to fi nd the 

larger of the two numbers, then the answer would have been only 19. Make sure you answer 

the question asked in the problem . 

EXAMPLE 3 2008 Summer Olympics In the 2008 Olympics in Beijing. C hina . 

the Unite d States wo n the most medals and C hina won the second grea tes t num be r 

of medals. The United States won 90 less than twice the number of meda ls wo n by 

China. If the differe nce betwee n the number of med als won by the U nited Sta tes and 

China was 10, de termine the number of meda ls won by the U nited Sta tes. 

Solution Understand The word difference i~- the proble m indica tes that th is 

proble m will involve subtraction. We are asked to fmd the num?e r o f med~Js ~ o n ~y 

the United Sta tes. Since the numbe r of medals won by the U nited Sta tes 1s give n m 

te rms o f the numbe r of meda ls won by C hina , we will le t the va riable represent 

m ed als won by C hin a . We will use the va ri able c. 

Translate 
Le t c = medals won by C hina. 

The n 2c - 90 = meda ls wo n by the U ni ted Sta tes . 
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S111 cc we ; ir-c d cal ing w i th po, i t i vc amount<;, we mu -; t -; uht ract t he sm aller quanf 
r, n ,11 1 he h rgc , . Since th e J iffc rc nce in m ed als he tween th e U nited States and Ch_lly 
. . I f 11 . . 1% Is 10. WL' wri te 1 1c <1 n w 111 g cqu ;1[1 on . 

nu111hc 1 o f 111 c J als won hy l J. S. number of m eJ ah won by <21 in ~ == 10 

C 21· l )() 

Cdny Out 2c lJ() < · = I () 

c - 9 () = I() 

C = 1 ()() 

Check dnd An~w er Rcmem lx:r c represents the numbe r o f medals won by Chin
We :ire as ked lo find th e numbe r of mcda ls wo n by the United Sta tes, which we h· a. . ave 
rcpn;sc nl cd as 2c - 90. Now, we substitute the kn own va lue of 100 for c in the e 

X-
prcssion 2c - 90: 2( I 00) - 90 = 110. The answer is that the United Statev wr.m 1 /() 
111erla /s . Notice that the difference in the numbe r of medals won by the United State\ 
and C hina is 110 - 100 = 10, so the a nswer checks. 

NowTry Exerci,;e 27 

EXAMPLE 4 Bicycles The Chain Wheel Drive Bicycle Company presentl y 
manufactures 800 bicycles a month. Each month after this month the company plans 
to increase production by 150 bicycles a month until its monthly production reaches 
1700 bicycles. How long will it take the company to reach its production goal? 

Solution Understand We are asked to find the number of m onths that it will 
take for the company's production to reach 1700 bicycles a month . Next month its 
production will increase by 150 bicycles. In two months, its production will increase 
by 2(150) over the present month's production. In n months, its production will 
increase by n(150) or 150n. We will use this information when we write the equation 
to solve the problem. 

Translate Let n = number of months. 

Then 150n = increase in production over n months. 

(
increased production) f . 

(present production) + h = uture productrnn 
over n mont s 

Carry Out 

800 + 150n = 1700 

150n = 900 

900 
n= -

150 

n = 6 months 
I 

Check and Answer As a check, le t's list the number of bicycles produced this 

month and for the next 6 months. 

Presently Next month Month 2 Month 3 Month 4 Month 5 Month 6 

1 
800 950 1100 1250 1400 1550 1700 

Thus, in 6 months the company will produce 1700 bicycles per month . 
e 23 NowTry Exerc1s --

IJ Set Up and Solve Application Problems Involving Money 
that aII the 

When setting up an equation that involves money, yo u muSt make sure aII cents. 
• h · th a ll do llars or 

monetary units entered into the equation are t e same, ei er lly convert 
When pieces of information are give n in bo th do llars and cents, we gen~ra when rent-

. · 1 t unt of dollars For examp e, ·0o. 
the amount give n m ce nts to an eqwva en amo . · . . the equatJ 
ing a truck the cost m ay be $50 a day plus 90 cents a mile. When wntmg 
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we would write th e 90 cents a mile as $0.90 a mil e. TI1e cost of traveling x miles at 
90 cents a mile woulc.l be written $0.90x. 

EXAM PLE 5 Grub Problem Part of Kim Marte ll o 's lawn was destroyed by 
grubs. She decided to purchase new sod to lay down . The cost of the sod is 45 cents 
per square foot plus a delivery charge of $59. If the tota l cost of de li very plus the sod 
was $284, how many square feet or sod was delivered? 

Solution Understand The total cost consists of two parts, a cost of 45 cents per 
s~uare foot of sod, plus a delivery charge of $59. We need to de termine the number 
ot square feel of sod tha t will result in a total cost of $284. 

Translate Let x = number of square feet of sod. 
Then 0.45x = cost of x square feet of sod. 

sod cost + delivery cost = total cost 
0.45x + 59 = 284 \uhtract :'i'J frorn both -.,iJc,. 

Carry Out 0.45x = 225 

0.45x 225 
0.45 0.45 

X = 500 

Check The cost of 500 square feet of sod at 45 cents a square foot is 
500(0.45) = $225. Adding the $225 to the delivery cost of $59 gives $284, so the 
answer checks. 

Answer Five hundred square feet of sod was delivered. 
Now Try Exe rcise 35 j 

EXAMPLE 6 Photo Printer Elsie Newman is going to purchase a photo printer 
to print pictures from her digital camera. She is considering a Hewlett-Packard (HP) 
printer and a Lexmark printer. The HP printer costs $419 and the cost for the ink and 
paper is 14 cents per photo printed. The Lexmark printer costs $299 and the cost for 
the ink and paper is 18 cents per photo. How many photos would need to be printed 
for the total cost of the printers, ink, and paper to be the same? 

Solution Understand The HP printer has a greater initial cost ($419 versus 
$299); however, its cost per photo printed is less (14 cents versus 18 cents) . We are 
asked to find the number of photos printed so that the total cost of the two printers 
will be the same. 

Translate Let n = number of photos. 

Carry Out 

Then 0.14n = cost for printing n photos with the HP printer 
and 0.18n = cost for printing n photos with the Lexmark printe r. 

total cost of HP printer = total cost of Lexmark printer 

c:~::1
) + ( for :;~otos) ~ C:~::1

) + ( for :;s~otos) 
419 + 0.14n = 299 + 0.18n 
120 + 0.14n = 0.18n 2L)l) \vas subtraL·kd lru111 huth, Iv, 

120 = 0.04n O. l..i11 \\cl\ ~uhtr.1ctnl l1 <lill h,,tlt ,,_ L" 

120 0.04n 
0.04 0.04 

3000 = n 

Check a nd Answer The total cost would be the same when 3000 photos were print
ed. We will leave the check of this answer for you. 

Now Try Exercise 39 
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Understanding 
Algebra 

Recall, the word percent 
means per hundred. So, 30% 
of 80 is 0.30 x 80 = 24. 

In application problems 
involving percent, we are 
always taking percents of 
quantities. Remember, "of" 
means multiply. 

IJ Set Up and Solve Applications Concerning Percent 

Now we'll look at some applica ti on problems that involve percent. Remember th 
percent is always c1 percent of somethin g. Thus if the cost o f an item, c, is increase:~ a 
8%, we would represent the new cost as c + 0.08c, and not c + 0.08. See th e Av •d. Y 

o1 in 
Common Errors box on page 178. g 

EXAMPLE 7 Water Bike Rental At a beachfront hotel, the cost for a water bike 
1 . 

rental is $30 per half hour, which includes a 7 2% sales tax. Fmd the cost of th e rental 

before tax. 

Solution Understand We are asked to find the cost of the water bike rental 
before tax. The cost of the rental before tax plus the tax on the water bike must 
equal $30. 

Translate Let x = cost of the rental before tax. 

Then 0.075x = tax on the rental. 

(cost of the water bike rental before tax) + (tax on the rental ) = 30 

X + 0.075x = 30 

Carry Out 1.075x = 30 

30 
t= - -
. 1.075 

X :::0 27.91 
I 

Check and Answer A check will show that if the cost of the rental is $27.91, the cost I 

of the rental including a 7 ½% tax is about $30. 
Now Try Exe , :: ise 47 ) 

EXAMPLE 8 Caloric Intake If the caloric intake for men in the United States 1 increased 10% from 1971 to 2009 and reached 2695 calories in 2009. determine the , 
average caloric intake for men in 1971. 

I 
. I 

So utJOn Understand We represent the 2009 caloric intake in terms of the j 

unknown 1971 caloric intake. We use c to represent the 1971 caloric intake and the \ 
2009 caloric intake can be expressed in terms of c. 

Translate Let c = the 1971 caloric intake. 

Then c + 0.10c = the 2009 caloric intake. 

Since the 2009 caloric intake is 2695 calories, we set up the following eq uation . 

2009 caloric intake is 2695 

! ! ! 
~ 

C + 0.10c 2695 

Carry Out 1.10c 2695 

2695 
C 

1.10 

C 2450 

I -u1 th~ 
· · k . d · 1 is less I 1' 

Check and Answer Since c represents the 1971 ca lon c inta e. an 1 
. 11 \~;is 

971 1 · · 1 ke tor me 
2009 caloric intake, our answer is reasonable. The 1 ca one 111 a 

2450 calories. 49 
Now Try Exercise 
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EXA_MPLE 9 Salary Plans Jean ne Piri e has acce pted a positio n selling medica l I 
sup-pli c_s and equi pme nt. D urin g he r fi rs t yea r, she is given a choice of sala ry plans. 
Pla n I 1s a $450 wee kl y base sa la ry pl us a 3% co mmiss io n of wee kl y sa les. Pl an 2 is a 
st ra ight 10 '¼, commissio n o f wee kl y sa les. Wh a t weekl y amou nt of sales, in do lla rs, 
wo uld result in Jea nn e receivin g th e sa me sa la ry from bot h pl ans? 

Solution Understand We a rc as ked to find th e amount of sales, in do ll a rs, th at 
will r1.:sult in th e sa me to ta l sa la ry from bo th pl ans. To so lve thi s proble m, we write 
e xpressio ns to represent th e sa la ry from each o f th e pl a ns a nd se t the salaries eq ua l 
lo o ne a no the r. 

Translate 

Carry Out 

Le t x = amo unt o f sales in do ll a rs. 

T he n 0.03x = commissio n from pl an 1 sales 

and O. lOx = co mmission fro m pl an 2 sales. 

salary from plan 1 = sa la ry from plan 2 

base sala ry + 3% commission = 10% co mmission 

450 + 0.03x = 0. l0x 

450 = 0.07x 

or 0.07x = 450 

0.07x 450 

0.07 0.07 

X ~ 6428.57 

Check We will leave it up to you to show that sales of $6428.57 result in Jeanne 
receiving the same weekly salary from both plans. 

Answer Jeanne's weekly salary will be the same from both plans if she sells 
$6428.57 worth of medical supplies and equipment. 

Now Try Exerci se 59 

i m tttml iJJm1 
Here are some suggestions if you find you are having some difficulty with application problems. 

t. Instructor-Make an appointment to see your instructor. Make sure you have read the 
material in the book and attempted all the homework problems. Go with specific ques
tions for your instructo r. 

2. Tutoring- If your college learning center offers free tutoring, you may wish to take ad
vantage of tutoring. 

3. Study Group-Form a study group with classmates. Exchange phone numbers and 
e-mail addresses. You may be able to help one another. 

4. Student's Solutions Manual- If you get stuck on an exercise you may want to use the 
Student 's Solutions Manual to help you understand a problem. Do not use the Solutions 
Manual in place of working the exercises. In general, the Solutions Manual should be 
used only to check your work. 

s. MyMathLab-MyMathLab provides exercises correlated to the text. In addit ion, online 
tools such as video lectures, animations, and a multimedia textbook are available to he lp 
you understand the material. 

6. Math XL ®-MathXL is a powerful online homework, tutorial, and assessme nt sys tem 
correlated specifically to this text. You can take chapte r tests in Math XL and rece ive a 
personalized study plan based on your test results. The study plan links di rectly to tutor
ial exercises for the objectives you need to study or retest. 

7. Pearson Tutor Center - Once the program has been initiated by your instructor, you ca n 
get individual tutoring by phone, l'ax, or e-mail. 

It is important that you keep trying! Remember, the more you practice, the be tter you wi ll 
become at solving applica tion prob lems. 
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