
IJ Solve Mixture Problems 

Any problem in which two or more quantities are combined to produce a single quan

tity or a single quantity is separated into two or more quantities may be considered a 

mixture problem. 
Mixture problems in this section will generally be one of two types. In one type. 

we will mix two solids, as illustrated in Figure 3.9a, and be concerned about the value 

or cost of the mixture. In the second type, we will mix two liquids or solutions, as illus

trated in Figure 3.9b, and be concerned about the content or strength of the mixture. 
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the strength of the mixture 

As we did with motion problems involving two rates and with money pro blems. 

we will use a table to help analyze mixture problems. 1 
. ve 

When we construct a table for mixture problems. our table will ge nerally ,al~ 

three rows. One row will be for each of the two individual items being mixed, ao ci t 
1 

third row will be for the mixture of the two items . 



► 

Understanding 
Alge bra 

If we know the tota l weight 
of two items is 10 pounds 
and one item w eighs x 
pounds, then the second item 
weighs (10 - x) pounds. 

Reason : 

item 1 + item 2 = total 

X + (10 - x) = 10 
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Type 1-Mixing Solids 

Wh en working with mixture pro bl ems in vo lving so lids, we ge nerally use the fac t tha t 

th e va lue (or cost) uf one part o r th e mi xture plus th e va lue (or cos t) o f the second part 

of th e mi xture is equal to the to ta l va lu e (o r to ta l cost) o f the mixture. 

When wc are combining two so lid ite ms a nd a re int e rested in the value of the 

mi xture. the fo ll owing ta ble, or a va ri a tio n o f it, is o ft en used . 

Quantity x Price (per un it) = Value of Item 

Item I Quantity Price Value of Item 

Item I 

Item 2 

Mixture 

v;iluc of 11cm I 

va lue of item ~ 

\a im; or mixture 

Whe n we use this table, we generally use the fo llowing formul a to solve the p roble m. 

value of item 1 + value o f ite m 2 = value of mixtu re 

Now let's look at a mixture problem where we discuss the value or cost of the mix ture. 

EXAMPLE 5 Grass Seed Scott 's Family grass seed sells for $2.65 pe r pound, and 

Scott's Spot Filler grass seed sells for $2.30 per pound. How many pounds o f each 

should be mixed to get a 10-pound mixture that sells for $2.40 per pound? 

Solution Understand and Translate We are asked to find the n umbe r of po unds 

of each type of grass seed. 

Let x = number of pounds of Family grass seed . 

Then 10 - x = number of pounds of Spot Fille r grass seed . 

We make a sketch of the situation (Fig. 3.10), then construct a table. 

Fam ilv Spot Filkr \ t1,tur,· 
grass gr:h"i 
seed ~c•ed 

Numhc r c;~ '- trfil ~ o f pounds 

~ + f j 
Price pe r ~--✓ 

( · ~ 

FIGURE 3.10 
po und 1($~ 1~ 2~ ,t ,~ 

The cost or value of the seeds is fo und by mu ltip lying the numbe r o f po unds by the 
price per pound. 

Type of Seed 

Family 

Spot Filler 

Mixture 

Carry Out 

-r 
Number of Pounds Cost per Pound 

X 2.65 

10 - X 2.30 

lO 2.40 

( 
cost of ) (cost of Spot) 

+ = cost o f mi xture 
Family Seed Fi lle r Seed 

2.65x + 2.30(10 - x) = 2.40( 10) 

2.65x + 23.0 - 2.30x = 24.0 

0.35x + 23.0 = 24.0 

0.35x = 1.00 

X ;:::; 2.86 

Cost of Seed 

2.65x 

2.30(10 - x) 

2.40( I 0) 

Answer Thus, a bout 2.86 pounds o f th e Fa mi ly grass seed m ust be mixed with 

lO - x o r 10 - 2.86 = 7.14 po unds o f th e Spo t Filler grass seeds to ma ke a mixture 1 

th a t sells for $2.40 a po und . 

Now Try Exercise 41 
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Type 2 - Mixing So lut ion5 

We gc nc r ;lll y so lve 111 i x1u rc r ro h lc m <; in vo lv ing <;o l ut io ns h y using the fact th 
:11110u 111 u f u nc p ;11 I of I li e m ix l urc r lus th e :,m o unt o f the second pa rt o f the m ix~t th_~ 
c q 11 ;i l I P Ili c l \l t n l ;1111 ou 111 o f lhc mi x ture. ure ,s 

\ ,\/ li en w n r k in g wi t It su lut ion o.; , w e use th e: fc, Jlow ing for m ula: amoun1 ofHtbst 
11 1 rh c ,l'() /11 riu 11 r111 r1 11rit v o{ so /11tio 11 / strength of so lu rinn (in percent written ance 
d, •,·i111 u l) . 'W il en w e ; i r e 111i x i ng two q u;111 tit ics c1 nd a rc in tc r c<; ted in the cumpo~iti as u 
til e 111 ix1u rl·. Wl' gc 11 c r ; tll y use lh c fn ll o wi ng tahle u r a vari at io n o f the table. on ()r 

Solution 

So luti on I 

So luti l)n 2 

Mi x ture 

Quant ity x Strength 

Quantity Strength 

Amount of Substance 

Amount of Substance 

,1rnc,t1 .. 111 uh I incc, 1 ,,, ,l1 , 1 

ilmounl 11t ,uh,1,incc: 111 ,()lu111,n) 

arn11unl ,,! ,uh,tancl: 111 m1\·ure 

Whe n using this table, we genera lly use the fo llo wing form ula to so lve th e problem. 

(
amo_unl of s_ubstance) + (amount o f wbstancc) = ( i:lmo .. rnt of <iub~tance I 

m solution l m solution 2 111 mixture , 

Let us now look at an example of a mixture problem where two solutions are combined. 

EXAMPLE 6 Mixing Acid Solutions Mr. Dave Lumsford needs a 10% acetic acid 
solution for a chemistry experiment. After checking the store room, he finds that there 
are only 5% and 20% acetic acid solutions available. Mr. Lumsford decides to make the 
10% solution by combining the 5% and 20% solutions. How many liters of the 5% solu
tion must he add to 8 liters of the 20% solution to get a solution that is 10% acetic acid~ 

Solution Understand and Translate We are asked to find the number of liters 
of the 5% acetic acid solution to mix with 8 liters of the 20% ace tic acid solution. 

Let x = number of liters of 5% acetic acid solution. 

Let 's draw a sketch of the problem (Fig. 3.11). 

t\li,tlll l' 

Volume X + 8 \ I- 8 

FIGURE 3.11 
Strength 5% . >: ~ 20 ~ 10% ' . 

. . . . I . h ber of li ters 
The amount of acid in a given solution 1s fo und by mult1p ymg t e num 

by the percent strength. 

- Amount of Acetic Acid 
Solution Liters Strength 

5% X 0.05 O.OSx 

20% 8 0.20 0.20(8) 

Mix ture X + 8 0.10 0.lO(x + 8) 



Carry Out 

Section 3.4 Motion, Money, and Mixture Problems 

(
:'.11u,u11l of acid) 

1 
111 5% -; ululio11 

l).(15r 

(
amount of acid) = ( amount of acid) 

in 21J% s;o luti on in ID% mi xture 

0.21J(H) (J.10 (.x + X) 

O.O:Sx + 1.6 u. J O.x + n.8 
0.05.x + 0.8 - 0. I 0.x 

0.8 = 0.05.x 

0.8 -- = X 
0.05 

16 = X 
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Answe r Sixteen lite rs of 5% acetic acid soluti on must be added to the 8 liters of 

20'¼) acdic acid solution to get a 10% acetic acid solutio n. The total number of liters 

that will be obtained is 16 + 8 or 24. 
NowTry Exe rcise 55 ) 

EXAMPLE 7 Nicole Pappas, a medical researcher, has 40% and 5% solutions of 

phenobarbital. How much of each solution must she mix to get 0.6 liter of a 20% 

phenobarbital solution? 

Solution Understand and Translate We are asked to find how much of the 40% 

and 5% phenobarbital solutions must be mixed to get 0.6 liter of a 20% solution. We 

can choose to let x be the amount of either the 40% or the 5% solution. We will 

choose as follows: 

Let x = number of liters of the 40% solution. 

Then 0.6 - x = number of liters of the 5% solution. 

Remember from Section 3.1 that if a total of 0.6 liter is divided in two, if one part is 

x, the other part is 0.6 - x. 
Let's draw a sketch of the problem (Fig. 3.U). 

\ !1, lur..: 

Volume X + .6 -. 0.6 

FIGURE 3.12 
Strength 40% 5% 20% 

The amount of phenobarbital in a given solution is found by multiplying the numbe r 

of liters by the percent strength . 

...,...--

Solution Liters I Strength Amount of Phenobarbital 

40% X 0.40 0.40x 

5% 0.6 - X 0.05 0.05(0.6 - x ) 

Mixture 0.6 0.20 O.b( 0.20) 

(
amount of phen~barbital) + (amount ~f phenobarb ital) = ( amo unt_ of phenobarbital) 

in 40% solut10n rn :>% soluti on in m1.\ture 

0.40x + 0.05(0.6 - .r ) = (0.6)( 0.20 ) 
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ca rry 011l 

~ 
0.4() r I ().(11 ().().'ix (l. 12 

() _ , c; r -I- ().( )1 - (J.12 

0. \ ) X 0.09 

"( - o.2n 

/\n~w c r Since I he ,111swe r w: 1s lcs::, lforn 0.6 litc r, I he cinswe r is rea-;onabl t. About 0_2fi 

litl·t n l Ill e -1()' 1/, , ~<) lu1iu11 111ust he 1111 xed with abou t 0.6 x - 0.60 - 0.26 - ru4 l"t 
· 1- I 2 ()"1 · 1 er 

l1 f til e _'i ",, sp l111i o 11 In gc l O.(J lite r o I le 10 mixture. 

In 1:x,11nplc 7. we chose lo le i x = numbe r of lit e rs o f th e 40% soluti on We c 
- b · · 1· 1 · · 1· h ~ S ()/ · I · . c JU Id h:ivc se lec ted _t l1_ let .1 ~ num 

0
e1 _o 1te rs o t e - m so ut1 o n. Th en 0.6 - x would he 

1hc numbe r o t lite rs o l th e 40 1/o so lull on. Had you work ed th e problem out like t' . 

>'OU wou ld have found th a t x was approx im a te ly 0.34 lite r. Try rewo rkin g Exam t1
~ 

now letting .1 = number of liters of th e 5% solution. p e 

EXAMPLE 8 An orange punch conta ins 4 % orange juice. If 5 o un ces of wate r is 
added to 8 ounces of the punch , determine the perce nt o f orange juice in the mixture. 

Solution Understand and Translate We are asked to find the percent of oranoe 
::, 

juice in the mixture. 

Let x = percent of orange juice in the mixture. 

We will again set up a table. 

Sol ution 

Punch 

Water 

Mixture 

Ounces 

8 

5 

13 

(
am~unt of juice) + 

in punch 

8(0.04) + 
Carry Out 

Percent of Ju ice 

0.04 

0.00 

X 

Amount of Ju ice 

8(0.0-l) 

5(0.00) 

l3x 

(
am~unt of juice) 

m wate r (
am_oun~ of juice ) 

111 mixture 

5(0.00 ) 13x 

0.32 + 0.00 = 13x 

0.32 13x 

0 .025 ~ X 

Answer Therefore, the pe rcent of juice in the mixture is abo ut 2.5%. 
Now Try Exerc ise 59 

EXERCISE SET 3.4 Math-XI' MyMath~ 
MathXL • MyMath lab 

Warm-Up Exercises 

Fill in the blanks with the appropriate word, phrase, or symbo/(s) fi-orn the follo wing /i.1·r. 

d = r· t 

i = p • r • I 

adding 

8 - X 

subtract ing 

the perce nt 

multiplying 

1. Solving a motion problem when the two items are traveling 
in th e same direction usually involves ______ _ 
the distances. 

2. In a mixture problem, if there is a total of 8 liters and th e 
amount of one unknown is x, then th e amount of th e other 
unknown is ______ _ 

3. A formula important in th e solution of motion problems is 

. I I rn1ulJ 
4. Solving a money problem may include u,1ng l ll" 11 

. , tr-i i c:1111~ 
5. Solving a moti on problem when the mn item'> ar1.; ' 

in differe nt direc tions u~u all) ill\uh e~ -----
the distances. 1

11 . we n1u 
6. To fi nd the amou nt or alcohol 111 c1n 8-lttcr -,olution. ofaJc11· 

ply the quantit y or ~olu tion time-. ---- -~ 
hol in the so lution. 

I 
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