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FRACTIONS, DECIMALS, AND PERCENT

if wa limited oursalves to whale numbers, some kind. Frachons are essential 1o propeor
much mathematical activity would be manipulation of much of the data available 1o
impossible Any arithmetic or ratlonal number  us, Far these reasons, and others, we embark
thal is not & whole number b5 & fraclionol  upon a study of fractions

DBJECTIVES

Read Ihese objeclives. The objectivas tall you what you will ba able 10 do when you have
successfully completed thia LIFEPAC®

Whan you have flinished this LIFEFAC, you should he able

|
r

Lo,
11.
12.
13.

To
To
To

define a fraction.
define the numerstor and denominator of a fracticon.

identify and work with proper and improper fractions and

mixed oumbers.

To
T

add, subtract, mulriply, and divide freectioms.

use fractioms in preblems invelving measurement, purchasing,

distribution, and other consumer activiries.

To
To
To
To
To
To
To
To

convert fracrtions to decimals.

convert decimals te fractions.

add, subtrect, mulciply, and divide numbers invelving decimals,
solve consumer-relaced problems using decimals.

change decimals and fractions Co percent.

change percents to decimals and fractions.

work base-rate-percentage problems.

solve consumer-related problems with percents.



Survey Ihe LIFEPAC. Ask yoursell some questions about {his study. Wrilte vour guestions nere,
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. FRACTIONS OBJECTIVES

1. To defime a fraction.

2. To defina the numerator and
denominatar of a fraction.

4. To identily and work with
proper -and improper fractions
and mixed numbers,

4. To add. subtract, muitiply and
givide fraciions

8, To use fractions in problams
involving measdrement,
purchasing, distribution, -and
other consumer astivitias,

Tou have no doubt mec fractions before. If vyou are like most people,
vou found the meeting ar least mildly unpleasant. Moat pecple stay away
from fracticns as much as they can, However, fracticna are more or lesa
inevitable. We need to know how to deal wich fractions when we find them.




One of the reasong fractions are inevitable is that things in this
world rarely come out even. You may have ten cookies and rhree people
to digtribute them to, Hardly ever does your mother huy a whole pie ot
cake per person. Activircies don'rC usually last exactly an hour. The
tank of gasoline needs more than five gallons, but less than six. The
dress takes three yards of material and a little bit more. These pieces,
these lefrovers, these divisions arve fractioms. IF an arirhmetic number
ia not a whole number (remember chem?) it is a fracclion.

Another reason rthat fractlions are inevitable 15 that so many of chem
exigt., In fact, for every whole number, an infinite number of fraetionsg
exists. For example, take the whole nmumber 3. Some of the [ractions
invelving 3 are +, *, &, %, #, and s0 en. Since so many fractioneg are
around, we are bound to run into them soomer or later, eo let’s get
on with Learning how to deal with them,
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What is a fraction? You may know what a
fraction looks like, but & formal definition
of what a fraction is sheould help you Lo
understand and use fractions,

DEFINITIONS

A. A fracsion is a symbol consisting of three parts: a horisontal
bhar, 8 whole number above the bar, and a whole number other
than zero helow the bar.

B. ‘The rumerator of a fraction is the number abowve Lhe Lar.

C. The dencminator of a fraction £s the number below the bar,

Z T 8 0 13
HDdE].E.. l!l'ln- E. ]T'Ell }| F' 13
BE. The numerator of f%—is 7.
C. The denominator of J% ig 13.

A fraction can represent several dif-
ferent situationa. Somecimes It represents
a part aof a2 whela. When 1 say that 1 have
of a pie lefit, I mean that the pie was cut
into eight pieces and three of rthem are gone.
Sometimes a fraecrion represenks a dfedision.
The fraction i ean mean 5 divided by 8.
Sometimes a fraction represents a rakio,
If I say the class is + girls, I mean that the
ratio of pirls to people in the class is 5 to
8. That is, for every eight people in the
class, five are girls.




When vou read a fraction, you usually say
s th after the name of the denominatar.
For example, 4 iz read threa-sighthe; o is
read [eup-aleventhe. This methed is correct,
byt ecen get awkward when the denominator is
large. We usually use the word cver for frac-
tione with large denominacors. For sxample,
r i8 usually read threes oper one hundred
FETEM.,

B write definitions for the following words.

L.1 fraction
1.2 numerator .
1:2 denppminator

— e ————

_ On the blanks, write three items a fraectiom can represent.

1.4

e —ge L

1.5

1.b

If the denominator of a fraecriom fs lar=-
EeT than the numerator, Chen the fraction iz
less then L. For example, + and + are less
than 1. (Remember that one meaning of ¥ 1s
that we had eight pieces, and three are gone).
This type of fraction Ls called & proper fraction.

DEFINITION

Fractions that are less tham 1 are called proper fraciizng.

If rhe denominator of 2 fraction is
amaller than the numerator, then *he
Eraction is preacer than 1. For example,
=5 ix greater than 1. (Remembar that one
thing a fraccion can represent is a division.
16 divided by 7 is more than 1). Thig Lype
of fraction is called an <mproper froctiom.



An improper fraction can be written as a
mized number. The improper fraction 4 can he
written as 2% WNorice that 2% Las a whole
number part (2) and a fraction part (4.

DEFINTITIONS

An improper fracticon 18 a Eraction that is greater than 1.

A mized number conbtalns a whole number part and & fraction part.

cuppose the numerator and the denominetor
of a fraction are equal. What kind of fraction

do we have? This kind of fraction is %FEt
another way to write 1. For example, =, 1+,

4+, PiE are all ways to write 1.

. On the blanks identify the fractions as propsr, improper, or
mized. LE the fraction is a way to write 1, put 1 in the blank,

3

3 1
1.7 a 1.10 18

2 18
L.5 jg L1143
. 17
S - i 13

Anather definition related to fractions
describes equivalent fraceions.

DEFINITION

Foguivalant fraeticoms are fractions that have the same numerlcal wvalue.

Model 1: We saw that +, +& and el
all have the same vslue: They

are all equal to 1. Therefore,
they are equivalent fractioms.

Model 2: HNotice that & is equivalent te 4.
Model 3: HNotice that + is eguivalent to %,
We flnd [ractions equivalent to any given
fraction by multiplying or dividing the numer-
ator and the denominator of the fraetion by
the same number.

Model &; +§ %

[

15

ﬂéi.ﬁ -_-rE
5

3
s d} '

b
5

o=
i

If we divide 15 by 5, we
get 3, If we divide 20
by 3, we get 4. Therefore,

+ is equivalent Lo <+,




Model 5: 4 1f we multiply 3 by 60, we
get 1B0. 1If we multiply 8 by
60, we get 4B0. Therefore,
4§+ 18 equivalent to

Each fraction has many equivalents.

Bl Fd oo fractions equivalent to esch given fraction and write

them in the blarks.

1.13 —; a. b
1.14 %% & . b.
1.15 3 a b,
1.16 320 a b,
117 {5 = h.
1.18 5 b

If the numerator and the denominator of
a fraction can both be divided evenly by a
certain number, we call this number a ecommon
faesor. If the numerator and denominaror
have a common factor, the fraction can be
reduced by dividing both numerator and de-
nominarar by the common factor. For example,
= can be teduced te + by dividing both
numerator and denominactor by 3. HNote that

the new fraction is equivalent to the original.

When the only common factor is 1, rhe fraction
ig zaid to bhe reduced to lowesr terma.

DEFINITIONG

A& sommen feelop is a number that divides evenly into both the
numerator and the dencminator of & fraction.

4 fraccion is reduczed to lowsgl terme when the only common factor
of the numerator and the denominator of the fractionm is 1.

N Reduce the following fractiona to lowest terms.

Some ma

already

be in lowest terms. 1If so, write them in the blank as they are.

7 3
L1 .21 3
. &
.26 3 1.2z 38
a
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Since fractionms are arichmecic num-
bers, we need to learn how to perform arith-
matic operations with them. First, let's
tellk shout how to add and subftracr, Mul
tiplicarion and division come nexr.

ADDITION

If the fracrions we want ro add (or
subctract) have the same denominator, what
wa do i3 gdd (or subtract) the numerators
and put the result over the deneminacor,

. o o okl o
MOdeLa ! T ¥ TI 5
i, 1 1+ 2
3 1 T |
7 A L A T
I TRar T I = 3
[P SRS e SRS |
] 4 ) o
. fdd or subtract the following fractions and write the answer o
the Line,
. 2 8 1
1.13 I - I = i e 12? E - E - il R —
1.24 - ST 128 4 o+ 2 -
1 3 . 14 E:
1.25 |_| -+ ﬁ = 1.29 T + E =
2 '_r‘ s .'.-"!.' - i — L =
L8 e 1o —_— S ¢ 13

Juppase, however, that we want to add two
fractions that do mes have equal denorinators.
For example, suppose we want ro add + and +.
We need co change these fractions in some way
S0 that we can add cthem. What we do is chanpe
them so that they have the same denominator,
and then we can add chem as we did before.
Mow. the question iz, how do we change + and +
£0 chat trey have rthe sume denominator?

Remepber how to find a fraction eguivalent
~to 37 We can find an equivalent fraction
by multiplying both numerator and denominator
by the game_number. Suppose we use 5. We
find that +f is equivalent to 2, the first
Iraction we want cto add. Mow consider 4
the second fraction we want to add  If we
mulciply both numerartor and denominacor by 4,
we find that % is eguivelent to + MNow we
con add 4 and % and gar 2§



How do we deteérmine what to multiply by
to make the denominacors the same? We find
8 apmmon denaminalor,

DEFINITICK

A pommon denomineior of two fracrions is a number that hoth denomina-
tors will divide into evenly, with no remainder,

In our example with ¢ and + we find a
number that berth 4 and 5 will divide into ewven-
ly. That number, 20, becomes rhe denominator
of our answer., Then we find rhe equivalent
form of each fraction that has chat number for
a2 denominator.

Let's look at annther example, Try to add
7 wad +. What number will both 7 and & divide
into evenly?! Right, 28. So 28 becomes the
depnominacor of our answer. How do we find an
equivalent of + that has 28 for a denominalor?
We multiply both pumerator and denominator by
4. This step gives ++. How do we ger an
egilvalent for & that has 28 azs a denominacor?
We multiply EI_? This step gives +%. Now we

4+ 0= x

can add: T+ oy o=

1 i ] 14

- i _—= = 4 == = —

Hodels: AR T R

] o} a3 5

S g R G2 g A

4 a4 A A 2]

1 G I hti) [

TS & R T Y Rl v

Note that for any piven pair of fraccions
many common denominators exist., Both & and 7
divide evenly into 56, or 280, or 2 .800, How-
ever, we always try o Ifind the Tzazi oomsoe
devemingtar, Thar 1z, we try to Find the
smallest number that both denominators will
divide intLo evenly, because we prefer to wark
with the smallest numbers possible.

DEFIRITION

Thea Leco? commswn denomiraior 1% the smallest pumber inte whiech the
denominators will divide evenly.

When you finish an addition problem, always
check the answer to see if it is reduced to
lawaat terms



Find a common denominator for the following Eractioens. Try to
find Lthe least common denominator.

I S 135 3,1 =

132 3, 2 L3 4y

13y & - 137 %3

1.34 %, -‘; 1.38 %‘ L

.l e eguivalent Le the given fractiom with the new denominatoer.

139 3= 35 143 143

140 3 - Lah =33

L.l 3 =37 145 f.

1.42 % -+ 146 3=+

B .44 :he following fractions. BReduce answers to lowest terms.
Show your work and clrele your answer.

147 7 +3 -

1.48 5+ 2 =

1.49 §+$-

1.50 ? + % =

1.51 % + j =

1.52 :I + IH::]= I o

153 2+~ R

1.54 % + % =

SUBTRACTION

Subtracting two fractions with dencmi-

nators that are not the same is very slmilar
Lo adding such fractions. You must first
find a comoon denominator, then write bBoth
fractions in terms of the new denominator,
and then subtract.



Model :

B sobiract the following fraccions.

Lo 2
8 12

Find a4 common denominator.
Both 8B and 12 will divide

evenly into 96, or &8, but
24 is the least common de-

nominator.

A Ry |
a 1r 24

Lec's use 24&.
L

2h

11

24

Reduce answers

Show your work and circle your angwer.

1.55 2 -
1.56 %—
1.57 Lll—
Lsa 2 -
1.59 7=
1.60 -
1.61 %—
1.62 %—

D e it B e B e B e

Mixed numbers may be added in two dif-

ferent ways,

One way is to add the whole
numbers, then add the fractions, finding

a comnon denominator if necessary, and

then combine the partcs

ATiEWeEeT .

Modal:

1 2
Fa I S
SR

of the sum for the

Flrst, add the whole numbers:

find a com-

mon denominator for the [ractions:
one common denominator is 20:

T+ &= A + .
fractions: 35 + %
comhine the parts to the sum for

2+ 3= 5,

the answer:

Then,

LA
5;';‘-

Hext, add the

10

.

Finally,

to lowestc Terms



Another way to add wmixed numbess is o
chenge them to inproper fractivns Then a
common denominztor is found (1T necessary),
and addition or subtrection proceeds as Lor
any other improper fractions,

- 1 3
Model EJ + 33

First, change 24 to an improp-
er fraction with a denominztor
of 3: 2 is % anc 4 more g +.
New, change 34 to an improper
fraction with & denominacor of
8: 3 is % and § more is &t
Now, add + and <3'. A common
denominator is 4.

] 2% b B _ 037

ERR T Y T ¥

B  dd or sublract the following mixed numbers using the firse
method. Add the whole numbers; add the fractions; combine the
parts of the sum for the answer. Be sure your answers are re-
duced to lowest terms. Show your work and circle your answer.

1.63 2%+ 4y = B .
Leh 1y + 37 = .

1.65 33+ 2p = -
1.66 53 - 37 = ) .

1.6 23— 1z = ]

1,65 42— 25 = }

L Add or subtract the following mixed numbers. First change each
mixed number to an equivalent improper fractlon. Then find a
common denominator, and proceed as Defore. Be sure your answers
are reduced to lowest terms. Show your work and circle your
HOEWET |,

1.69 1;;+3i-

7 — g
170 3 4 61 -

1.71 5 1 2-3: = N 2

1.7z 31l - ]

173 j-2- ) i -
174 4 - S

11



MULTIPLICATION

Multiplying fracrions is easier than add-
Ln% or subfracting To mulciply two fractions,
meltiply the numerators fo pel Lhe new numer-
ator, and mulciply the denominalors Lo get
the new denominator. Always be sure Lo check
the answer Lo fee if it can be reduced to low-

est terms,
: | NI (N e, |
Models - 5 % 3 k= &
f % = et which reduces to =
7 IE B4 7T B
- dultioly cthe following fractlons. Reduce wour amswer to lowest
terms. Show vour work and ecircle your answer.
- 3 2
L35 ===
’ BRF T e
- 1 l
7 TR
L.76 X3 .
e &
17 = — -
1 B TR
1 1 _
1L.78 E H i =
5 1 _
1.789 ET = .-}_ =
1.80 2xd-
¥ e
DIVISION

To divide one fraction into another, in-
vert the second fraction and multiply, Bv
inpert, we mean te Interchange the numeratcr
and devominator; co pul the numerator where
the denominaror was znod the denominacor
where the numerator was.

DEFINLTZION

To inverr: g frectior Is te write the pumerator where the denominator
was anc the denooloartor whers the numerator Was.

Models: inverraed is

T U [
afn L

inverted ig

12



After the

verted, mulciply the

Modeis:

dueead
1,81 r?z%
1. 82 %f
1.83 %%
N
1.85 -.?—: i‘

serond

ool o
[
E

(] .

- Ix3
Bl

Perficm the following diviszions.
to lowest rerms.

fraction has heen in-
fractions to divide.

Be gure all ansvers are re-

Show your work and cirele your answer,

Mulriplication and division of fractions
follow the same rules whether the fractions

are proper or

improper.

However, just as in

addition &nd subtraction, mizxed numbers must
be changed to improper fragiions before we
can use them in multiplieation or divisien.

Model 1:

Model 2.

1 3
3“4-}[1E
_13 11
_L_ KT
_ Lixl3 _ 169
& xR 2
1 5
Eﬁ lﬁ
-3, 11
[ [
g [
5 *n
e X & 86
4 ® 11 iy

Aleo note that in the csse of division by
a4 whole number, we write the whole number zs
a Traction with a denominacer of 1 before we
itvert and mulciply,

Model 3-:

._
]
o= =t

13



B rocor the following multiplications and divisions. Be sure
danswers are reduced o lowest terms.  Show vour work and cirele
your answer.

1.86 ;% l3= i

147, 1p &7 = R s

1.88 zf:i= SRS

188 HE e ST
1.90 &5 ¢ 1 e o s

1.91 ﬁ% 1.% B B

wwrwww COMNSLUMER APPLICATIONS Forvwr o e i e T T e e e ey

How we come to Ehe polnt where we are
ready to deal with real-life problems. Each
of the following situvations i./wvolves frac-
tions in one way or another., Beeg how many
you can selve.

The problems have bheen grouped according
to the operacicon involved in each onme. You
should i{ry (o analvze che probless and see
why rhe operation we have chosen is che
right one. On the rescs that follow, the
problems will not be grouped by operation.
You will need ce decide whether to ase
gddition, subtraction, multiplication, or
divisionr.

The first set of consumer application
prochlems requires addition. Fetice how
numeroes fraecionzs are in evervday edltua-
cioing .

- Add.  Show wour work and circle vour answer.

1.92 Joe pracciced his crumpet ¢ hour on Monday and 7% hour oz Tuesday,
How leng did he practice altopether?

B | Beth needs I+ cups of supgar to make a cake and 2% cups Lu make
a pla. How much sugar does she need ce make both?

14



1.94

1,85

Good Haven Church had 12+ dozen boxes of offering envelopes.
They ordered 144 dozen more. How many dozen do chey have now?

You are decorating the church for the Chriscmas Fﬂrti_ So fsr,
{au have used 12% yards of silver rope. You have 3b% yards
eft. How much did you have to start with?

Barbara's club has gachered some food for needy families. Bar-
bara distributes + of the food to one family and + to ancther
family. How much of the food has she distribured?

Fractioms to be subtracted are just as
common 28 fractlons Lo be added, As you
work these problems, think of times you have
used fractions to solve problems.

I
1.97

1.09%

1.599

Ssubtract. ©Show your work and circle your answer.

Jim needs 3+ vards of burlap to cover his bullecin board. His
brother gives him l4- yards, How much more deoes Jim need co pur-
chase?

Susan began a trip with 18+ pallons of gas in the pae cank of
her car. 1If she uned 174 galloms on che trip, how many gallons
did she have left when she finished the trip?

The canister contained &7 cups of flour when Mary started msking
cookies. Mary used 2+ cups. How many cups were lefr in the
canlscer?

15



Remewbar chat eumltiplying fraciions s
easier Lhan adding or sobtraccing. Thesze
problems involwve mulrtiplication.

|
L.100

1.101

1,102

1 143

1.1835

Multinly. Show yvour work and circle your answer.

Find the numher of bushels of wheat to B¢ horvested from 124
acres 1f each acre vields 316 bushels.

Sarah glves cach of five friends + of a ple. How much of the
pie does she give them altogether?

At B¢ per pound of scring beans, how much does 7 pounds cost?

The Owens Chemical Co. made a shipmentc of 450 cartons. Each
carten weighed + pound., What was the cotal weight af the ship-
ment?

A tizhe is <&y If Mr FHenry's salary iz S600 per month, what
s nis monthly tithe?

The Southside Band marches 13- miles ir an hour in & parade., How
far can they mwarch In 5 hours?

16



1.106

The carton of milk in the refrigerator has + of & quare lefr.
John drinks 4 of thia milk. How much does he drink?

Divisiom problems in real life often
involve equal pileces or parts, distances,
time periods, or other measurements. Frac-
tions come in handy to help solve these prob-

lems .

1. 107

1.108

L. 1909

1.11¢

Divide. Show vour work and circle your answer.

If the Southside Band can march 1t miles per hour, how long
will it take them to parade along a f-mile roure?

A Bunday school teacher purchased 18 wards of ribbon. She cur
the ribbon into several pieces, each E-yard long. How many
pieces did she get?

Mr. James has & board thatr ies 11+ feet long. He wants to give
an equal piece to each of 7 boys. How long will each piece be?

Mr. George owns &25 acres of land. If he divides the land into

+-acre plots, how many plots will he have?

Review the material in this section in preparation for the Self Test, The Self Test will
check your mastery of this parlicular section. The iterms missed on this Sell Test will
tndicate specific areas where restudy is needed for mastery

17



SELF TEST 1

Perform the indicated operations. Reduce answers Lo lowest terms. Show
your work and circle your answer (each answer, 3 polnts}.

1.01 83 x 3.12.,

1,02 Tl; st

1.03 f;u 2=

1.04 %_.%n

1.05 ﬁ% : 2% -

1.06 %xz;_:

1.07 14 x%_

1.98 %‘f}‘

1.0 g.%_ 1.1!.6 =

1010 g% 3=

1.011 -}+ %_

1.012 % ¥ ?% =

1.013 %Jf%:

1,014 13,3.-5_ -
1.015 %_%-

1,015 ﬁ+f=

VBT i_?ﬁ'_liﬁﬂ - -

1.01L8 .55 £ i - e
1.019 3% _2%-

1.020 ﬁ+%= B

1.021 %4.%_ B
1. 022 '1% i I _ T
1.023 lx* }1:=

1.024 3% - T% . ]

1.025 %"'1'4‘1=

1.026 %+1%,. B —

18



Solve the following problems. Redure answers to lowest terms. Show
yout work and circle your answer (each answer, § points).

L. 0dy

(=

.28

1.029

1.030

1.031

1,032

1.033

Jerry owns 640 acres of land. If he divides rhe land into +-acre
plots, how many plots will he have?

A jar in the refrigerator contains 24 gquarts of orange julce.
Alice drinks 4 of this juice. How much does she drink?

If you have 10+# dozen rubber bands. and you order 6+ dozen more,
how many dozen do you have in all?

At 8¢ per pound of lima beans, how much does 5 pounde cost?

Lf 8 car averages 530+ miles per hour, how many hours will it take
to go 474 miles?

Sugan baby-sat 3 hours on Friday and 2+ hours on Saturday. How
long did she baby-sic altogether?

If 1 scart wich 12+ vards of material and use 3+, how much do 1
have lefre?

19



L.034

1.035

How mach is § of %7

1f & board thar is 16# feet long is divided inco 9 equal pieces,

how long is each pilece?

On the blank, write a definition for each of the following words (each
answer, 31 pointe),

1. 036

1.037

L.038

1.039

1. 040

1.04]

1.0&d

1. 043

1.044

fraction

R e

oumerator

denominator

proper fractiom

Improper fraction

mixed number

equivalent fraction

common denaminator

—— e L

lnvert

20




On the blank lines, write three items that a fraction ecan represent
(each answer, 1 point).

1. 045 a.

b.

.

—_—

F Score o

Teacher check

Initial Dl

21



