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LEARNING OBJECTIVES

Fractions

—

Changing an improper fraction to a mixed number
 materials 2 Changing a mixed number to an improper fraction

w

Changing a fraction to an equivalent fraction with the lowest
common denominator

4 Changing a mixed number to an equivalent fraction with the
lowest common denominator

5 Adding fractions having the same denominator, having
unlike denominators, or involving whole numbers and unlike
denominators

6 Subtracting fractions having the same denominator, having
unlike denominators, or involving whole numbers and unlike
denominators

Multiplying fractions and mixed numbers
Dividing fractions and mixed numbers
Reducing a complex fraction

O v o

Reducing a complex fraction involving mixed numbers

Study the introductory material for fractions. The processes for the calculation of

fraction problems are listed in steps. Memorize the steps for each type of calcula-

tion before beginning the work sheet. Complete the work sheer at the end of this

chapter, which provides extensive practice in the manipulation of fractions. Check

your answers. If you have difficulties, go back and review the steps for that type of
calculation. When you feel ready to evaluate your learning, take the first posttest. Check your

_— answers. An acceptable score (number of answers correct) as indicated on the posttest signifies
that vou are ready for the next chapter. An unacceprable score signifies a need for further study
before vou take the second posttest.
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A fraction indicates the number of equal parts of a whole. For example, ¥4 means three of
four equal parts.

The denominator indicates the number of parts into which a whole has been divided. The
denominator is the number below the fraction line. The numerator designates the number of parts
that you have of a divided whole. It is the number above the fraction line. The line also indicates
division to be performed and can be read as “divided by.” The example ¥4, or three fourths, can
therefore be read as “three divided by four.” In other words the numerator is “divided by” the
denominator. The numerator is the dividend, and the denominator is the divisor. When numbers
are multiplied, the answer is the product. When numbers are divided, the answer is the quotient.

A fraction can often be expressed in smaller numbers without any change in its real value.
This is what is meant by the direction *Reduce to lowest terms.” The reduction is accomplished
by dividing both numerator and denominator by the same number.

EXAMPLE1: %% EXAMPLE 2: 34 EXAMPLE 3: Yo
a. 6+2=3 a. 3+3=1 a. 4+2=2
b. § +2=4 b. 9+3=3 b. 10+2=3
6 3 301 4 2
. === & =3 & =z
“ % 3 9 3 TR

There are several different types of fractions. A proper fraction is one in which the numera-
tor is smaller than the denominator. A proper fraction is sometimes called a common or simple
fraction.

EXAMPLES: 25, A, Y12

An improper fraction is a fraction in which the numerator is larger than or equal to the
denominator.

EXAMPLES: %, %, %

A complex fraction is one that contains a fraction in its numerator, its denominator, or both.
EXAMPLES: 2V3/3, 2/\2, /%

Sometimes a fraction is seen in conjunction with a whole number. This combination is called
a mixed number.

EXAMPLES: 23%, 4!5, 62
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IMPROPER FRACTIONS

Changing an Improper Fraction to a Mixed Number

1. Divide the numerator by the denominator.

2. Place any remainder over the denominator and write this proper fraction beside the whole

number found in step 1.

EXAMPLE1: 4 EXAMPLE 2:
2
1 remainder 2 = lg
~ 3)5 Y
3
b. '): b

2

3 remainder 1= 3l

= 2
2y

6

1

When an improper fraction is reduced, it will aliways result in a mixed number or a whole
number.

Changing a Mixed Number to an Improper Fraction

1. Multiply the denominator of the fraction by the whole number.
2. Add the product to the numerator of the fraction.
3. Place the sum over the denominator.

EXAMPLE1: 34 EXAMPLE 2: 1% EXAMPLE3: 270
a. 4xX3=12 a. 8§ xX1=38 a. 10x2=20
b. 12+1=13 b. 8+3=11 b. 20+ 7 =27
P A 18 ]3 11 ?? 27
€ 3—=— B lz="— & 2—=—
4 4 § 8 10 10
e ALERT
If fractions are to be added or subtracted, it is necessary for their
denominators to be the same.
Computations are facilitated when the lowest common denominator is used. The term lowest
common denominator is defined as the smallest whole number that can be divided evenly by all
denominators within the problem.

When trying to determine the lowest common denominator, first observe whether one of the
denominators in the problem is evenly divisible by each of the other denominators. If so, this
will be the lowest common denominator for the problem.

EXAMPLE1: 24 and %12

You find that 12 is evenly divisible by 3; therefore 12 is the lowest common
denominator.

EXAMPLE2: Y5 and %

You find that 8 is evenly divisible by 2; therefore 8 is the lowest common
denominator.
- EXAMPLE 3: %7 and %14 and 28

You find that 28 is evenly divisible by 7 and 14; therefore 28 is the lowest
common denominator.
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Changing a Fraction to an Equivalent Fraction with the Lowest Common
Denominator

1. Divide the lowest common denominator by the denominator of the fraction to be changed.

2. Multiply the quotient by the numerator of the fraction to be changed.
3. Place the product over the lowest common denominator.

EXAMPLET: %5 = %12 EXAMPLE2: A =%
a. 12+ 3 =4 a. 8+-2=4

b. 4x2=38 b 4] =

. 2.8 . 1.4

3 12 2 8

EXAMPLE 3:

Changing a Mixed Number to an Equivalent Fraction with the Lowest

Common Denominator
1. Change the mixed number to an improper fraction.

2. Divide the lowest common denominator by the denominator of the fraction.

3. Multiply the quotient by the numerator of the improper fraction.
4. Place the product over the lowest common denominator.

EXAMPLE 1: 1% and 2 EXAMPLE 2: 325 and ¥

3 2 22
a. 11_6 da. J_;_g
4X1=4 I3IX3=9
4+3=7 94+2=11
Z7 B 1 2
b. —=— b. —=-—
4 12 3 2
12+4=3 9-3=3
i 3R =2 c. 3X11=233
s S| 2 33
do ﬁ:; d. I —=—
14 12 33' 9

[f one of the denominators in the problem is not the lowest common denominator for all,
you must look further. One suggestion is to multiply two of the denominators together and if

possible use that number as the lowest common denominator.
EXAMPLE: 3%2 and %
Multiply the two denominators: 2 X 3 = 6

-§ ¢ 2 2
- 33%% ol -
IX 3=6 b. 6-=3=2
6+1=7 c. 2X2=4
i § ) 2
b5y
.6+2=3
4 3%7 =31
o al 2l
2 6

CHAPTER 1 Fractions
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' resulting number can be used as a common denominator.
EXAMPLE: % and Y and %2
Multiply the denominator 8 by 3: 8 X 3 =24
3 ? | ? 5 ?
a. —= e o a, —=
4 24 8 24 12 24
b. 24 -4 =6 b. 24+ 8= b. 24 + 12
€. 63 F=18 € 3H]1=3 e 2 XS =
3 18 1 3 5
g a2t g L_05 g > 10
4 24 8 24 12 24
ADDITION OF FRACTIONS
Addition of Fractions Having the Same Denominator
1. Add the numerators.
2. Place the sum over the common denominator.
3. Reduce to lowest terms.
EXAMPLE1: V5 + 245 = EXAMPLE 2: & + 34 =
1 3
an === 8 =toS
7 7 8 8
1+2 1+3
B b. =
7 8
o—
3 4 1
€ = €. ===
7 8 2
Addition of Fractions with Unlike Denominators
1. Change the fractions to equivalent fractions with the lowest common denominator.
2. Add the numerators.
3. Place the sum over the lowest common denominator,
4. Reduce to lowest terms.
EXAMPLE1: 25 + 5 =
To find the lowest common denominator, multiply the two denominators together.
3IX5=135
Change each fraction to an equivalent fraction with 135 as the denominator.
2 ¢ . 2
a' —_——= i _——=
3 15 5 0s
15+3=35 15+-5=3
S 2=10 ¥ 1=:3
2_10 3
3 15 5 15
L 10,3
15 15
F
10+3 _ 13
=18 15
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Another method is to multiply one of the denominators by 2, 3, or 4. Determine whether the

10
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EXAMPLE2: Yo+ Va+ 5=

To find a common denominator, try multiplying two of the denominators together and check
to see whether that number is divisible by the other denominator.

4x3=12
Is 12 divisible by the other denominator, 62 The answer is YES.
1 @ 1 2 1 2
i 1 o4 3 12
12 +6=2 12+4=3 12+3=4
2X1=2 3xXx1=3 4X1=4
1_2 13 1_4
6 12 4 12 3 12
) 3 <
b. ;+_‘_.+i:
12 12 12
2+3+4 9
C. = —
12 12
g 3
d. — =" (reduced to lowest terms)
12 4

Addition of Fractions Involving Whole Numbers and Unlike Denominators

1. Change the fractions to equivalent fractions with the lowest common denominator. .
2. Add the numerators.

3. Place the sum over the lowest common denominator.

4. Reduce to lowest terms.

5. Write the reduced fraction next to the sum of the whole numbers.

EXAMPLET: 15 + 2W =

To find the lowest common denominator, multiply the two denominators together.

IxX8=24
Change the fractions '3 and % to equivalent fractions with 24 as their denominators.
1 2 3_2
= e =
324 e
24 = 3 =18 24 +8 =3
8xXx1=8 3X3=9
1. '8 3_9
3 24 8 4
J L)
b 1D4at-
24 “24
c li
24
oL
24 s
17
d. 3
24
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EXAMPLE 2: 5% + 3%0 =

Because 10 is evenly divisible by 2, 10 is the lowest common denominator. Therefore 12
needs to be changed to an equivalent fraction with 10 as the denominator.
1 2

™ 3 g
10+-2=35
§X1=35
1_5
2710 <,
B S—F =
10 10
=
£, S
10
3
+3—
10
b 4
d. HE = S_i (reduced to lowest terms)

SUBTRACTION OF FRACTIONS

Subtraction of Fractions Having the Same Denominator

1. Subtract the numerator of the subtrahend (the number being subtracted) from the numerator
of the minuend (the number from which another number is subtracted).

2. Place the difference over the common denominator,

3. Reduce to lowest terms.

EXAMPLE 1: &% — 44 = EXAMPLE2: 712 — V12 =

4 7 1

a. ———= a. ———=
8 8 12 12
6—4 7-1

b ———= b. =

8 12

2 1, _ 6 1

c. —=—(reduced to lowest terms) c. — = —(reduced to lowest terms)
g 4 12 2

Subtraction of Fractions with Unlike Denominators

1. Change the fractions to equivalent fractions with the lowest common denominator.
2. Subrract the numerator of the subtrahend from that of the minuend.

3. Place the difference over the lowest common denominator.

4. Reduce to lowest terms.

EXAMPLET: 25 — Vs =

The lowest common denominator is 6, because 6 is evenly divisible by 3. Therefore the frac-
tion % needs to be changed to an equivalent fraction with 6 as the denominator.

2 2 4 1
- b, ——==
3 6 6 6
6+3=2 -1
C —_——
2x2=4 6
7 s 3.1
ey i d. l = — (reduced to lowest terms)
3 G 6 2
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EXAMPLE2: 70 — 5 = -~

The lowest common denominator is 10, because 10 is evenly divisible by 5. Therefore the
fraction ¥ needs to be changed to an equivalent fraction with 10 as the denominator.
bl

3 : F 6
S L.
5710 0 10

10+5=2

C. 7—-6 |
2x3=6 =—
10 10
.‘}.:-(l
510

Subtraction of Fractions Involving Whole Numbers and Unlike

Denominators

1. Change the fractions to equivalent fractions with the lowest common denominator.

2. Subtract the numerator of the subtrahend from that of the minuend, borrowing 1 from the
whole number if necessary.

3. Place the difference over the lowest common denominator.

4. Reduce to lowest terms.

5. Write the reduced fraction next to the difference of the whole numbers.

EXAMPLET: 325 — 14 =

The lowest common denominator is 12 (determined by multiplying 3 X 4). Each fraction
needs to be changed to an equivalent fraction with 12 as the common denominator.

2 ; ] ?

* 3 0 2% 12 -
12+3=4 12 44=3
4%x2=8 3x1=3
2_8 1. .3
3 12 ¢ 4 12

i B R ;=
b 37710
.8
C S
12
3
5
3 Bleacill
d'“u

EXAMPLE2: 82— 347 =

The lowest common denominator is 14 (determined by multiplying 2 % 7). Each fraction
needs to be changed to an equivalent fraction with 14 as the common denominator.

1.0 00
2 14 *7 4
14+-2=7 [4+7=2
?Xl=? 2}(438
Lo & 4.8 5 |
2 14 = ; 7 1
b' XL_Jiz
14 14
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To perform the subtraction, it is necessary to borrow | from the whole number. “One”
: : b o - AN | .
for this problem can be expressed as ;. Therefore 8,3~ 714+ Now the mathematics may be
complerted.

5
c. 81 d. 7:—]
14 [ 4

__;i - _3_}_;_

14 14

RE

14

MULTIPLICATION OF FRACTIONS

1. Multiply the numerators.
2. Multiply the denominators.
3. Place the product of the numerators over the product of the denominators.
4. Reduce to lowest terms.
EXAMPLET: %5 X 35 = EXAMPLE2: ¥ X 45 =
2.3 4 4
—_— = —_— i
3 5 9 5
a. 2X3 6 a. 4x4 16
b. 3xs = T b. 9x3 = — (reduced to lowest
X35 5 X5 45 terms)
6 2
c. — = —=(reduced to lowest terms)
IS O

The process of multiplying fractions may be shortened by canceling. In other words, num-
bers common to the numerators and denominators may be divided or canceled out.

EXAMPLE1: 25 X ¥ = EXAMPLE 2: ?l/m ><l Vs X N4 =
I
2.4 Ixil 2 7 2 3
755 1%x5 5 267574
1 10 2
IX1x3 3
10X5x2 100
EXAMPLE3: 2% X 3% =
1 1
gxg 1%1 1
£ A 2x2 4
2 2

Multiplication of Mixed Numbers

Change each mixed number to an improper fraction.

Multiply the numerators.

Multiply the denominators.

. Place the product of the numerators over the product of the denominators.
Reduce to lowest terms.

vawN s
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e ALERT

*Remember the denominator of a whole number is always 1.

c
6= 2
I
iz
1
EXAMPLET: 112 X 24 = EXAMPLE 2:
3.9
a Zx—= a.
b. 2 4
3X9 27 .3,
g =i (reduced to
2X4 8 8 lowest terms) b
L.
DIVISION OF FRACTIONS
1. Invert (or turn upside down) the divisor.
2. Multiply the two fractions.
3. Reduce to lowest terms.
EXAMPLET: 25 + % = EXAMPLE 2:
2 6
3°8
2_8
A XR== a.
3 6
1
b. 2 8 _1%8 1§ b.
c. 3 B 3x3 9 c.
3
Division of Mixed Numbers
1. Change each mixed number to an improper fraction.
2. Invert (or turn upside down) the divisor.
3. Multiply the two fractions.
4. Reduce to lowest terms.
EXAMPLE1: 134 + 215 = EXAMPLE 2:
7 .17
R
48 =
2 b.
b. 7, 8 _7x2 _14 c.
C A 17 1X17 17
1

CHAPTER 1 Fractions

= = ?—3— (reduced to
y 2 lowest terms)

%/l =~ 84 =

O | oo

| L

i oo NS
X
oo | o
Il

-
8%}
~J

o )
4x8

I

L
(5]

]| -
i |

Jd| -
X
]| -
~
X
~]
.
O
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Rewrite the complex fraction as a division problem.
Invert (or turn upside down) the divisor.
Multiply the two fractions.

Reduce to lowest terms.
EXAMPLE1: 3%/ V4 = EXAMPLE 2:
3 1
a. —+—= -
8 4 a
3 4
b. X—= :
S 1 9
1 ¢
& x é il B 14 (reduced to
}; I 2x1 2 lowest terms)

REDUCTION OF A COMPLEX FRACTION

Va /%

\‘!i‘.:
I

~1| b

o —

X

o | —
o |~

X
~l

|97
X
1S
o

Reduction of a Complex Fraction with Mixed Numbers

L
1.
2
3:
4.
N
2.
3
4.
5.
-
~™

Rewrite the complex fraction as a division problem.
Change the mixed numbers to improper fractions.
Invert (or turn upside down) the divisor.

Multiply the two fractions.

Reduce to lowest terms.

EXAMPLE1: 2'/2/'] s = EXAMPLE 2: 37
1 |

I _=l—=

a. 25 13 a
5 4

b 5“5* b
5.3

C. — X—= C;
2 4
Ax%3 1S5 7

d. 5 = — = |— (reduced to
2x4 8 lowest terms) d.

Cogymght © 2012 Moshy, Inc, an affiiate of Elsewier, Inc, All rights reserved

1

3
15X 8 4

= 1% (reduced to

lowest terms)

1
=—= 1—9 (reduced to
=2 lowest terms)

Fractions CHAPTER1



CHAPTER |
Fractions

DIRECTIONS: Change the following improper fractions to mixed numbers.

1. % = 2. %= 3. 105 = N
5' I\_/I[} i 6' q’(& = 7. “!"{‘1 = 80
9. 2l = 10. 4 = 11. = 12.

DIRECTIONS: Change the following mixed numbers to improper fractions.

1. 114 = 2. 3= 3. 225 = 4,
5. 134 = 6. 35 = 1. 446 = 8.
9. 2% = 10. 6% = 1. 135 = 12.

Copyright © 2012 Mashy, Inc. 2n alfiliate of Elsesier, Inc, All rights reserved

3700 =

13 =

2643 =

200 =

WORK SHEET 21




DIRECTIONS: Add and reduce fractions to lowest terms. i

1. 5+ %= 2. Y5+ %= 3. 38+ ¥ =
4,25 + 34 = B. 2Va+ 3% = 6. 143+ 124 =
7. 12+ 3%+ 2% = 8. ¥+ 2= 9, 224+ 374 =
10. 1%0+ 4% + % = M. 3+ 2%+ 2% = 12. 5% + 2% = “
DIRECTIONS: Subtract and reduce fractions to lowest terms.
1. -3 = 2. &R — Y6 = 3. Yis — Y2 =
4. 15 =% = 5. 2h0 — 134 = 6. 5Va— 3%6 =
—

WORK SHEET Copyright © 2012 Masby, Inc, an affiliate of Elsevier, Inc, All rights reserved



7. 5% — 43 = 8. 3Va— 1" = 9. 6\ — 3% =

10. 4% — 234 = M. 5%4-3%= 12. 26— 1% =

DIRECTIONS: Multiply and reduce fractions to lowest terms.

1. X ¥ = 2. AXW= 3. 6 X¥=
4, X 4= 5. 21Ax 33 = 6. 434 X 254 =
7. 2542 X 5V4 = 8. ¥ X234 = 9. KXY xW=

10. Yo X 300 = 1. 32 x 1% = 12, 2% X 134 =

Lopmight © 2012 Masby, Inc, 2n affifiate of Elsener, Iac, Al rights reserved WORK SHEET



DIRECTIONS: Divide and reduce fractions to lowest terms.

2, 5\a+ 2=

1. 125+ 34

Il
W
o

4. 435 + 1% . 318 =

Tu 3 =5%= 8. 645+ 1=
10. 6'4/2% = M. 51/2% =
WORK SHEET

3. 3 h+2In=

6. Yo+ 2s=

9, ﬂ/’H/’fQ =

j 5 23/1/]-’,—"9 =

ANSWERS ON PP. 501-502.
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CHAPTER |

— Fractions
DATE h
ACCEPTABLE SCORE __ 29 DOSTTEST 1
) | | ) 1 |
YOUR SCORE SRR { e 8
DIRECTIONS: Perform the indicated calculations and reduce fractions to lowest terms.
1. %+ % = 2. K+ = 3. 2% + 215 =
4, 2% + 3% = 5. 3% + Yoo = 6. 4% + 3% =
fF
7.4V + 24+ 234 = 8. 13%-%= 9. 21— 1=
10. 34— 1h = 1. 32— 1%e = 12, 24— 124 =
13. 9% —-3% = 14. 2V — H/% = 15, x4 =
’P-

Comymioht © 2012 Masby, Inc, & affiliate of Disevier, Inc, Al rights reserved.
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16. 3 X4 =__

22. 1_.-"4 b 4 3 |/: =

25- [_.'fl¥ == i/_) ==

28- ll/i/sfh =

POSTTEST 1

17.

20.

23.

26.

29.

2y ® 9 =

1012 X< 136 =

) A,
Yo = =3 =

34 / i =

21. 564 X 3=

24, s+ Vso—

27- I/..\'/I/‘ =

30. 3%/2%=___

ANSWERS ON P. 502.
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hi; Fractions

™ y.~===,:“ Ffﬁ‘ == e F= ~ = ~
| 'y h " i | |

— | ny [ | | - \-\' | _,_:] +
A0 N I S N 4

DATE

ACCEPTABLE SCORE _ 29
YOUR SCORE

| s |

DIRECTIONS: Perform the indicated calculations and reduce fractions to lowest terms.

1. Va+ 3% = 2. 2%+ 1= 3. B+ 234~ =
4. 174 + 3% = 5. 1%4+ %+ 2= 6. 102 + 1340 =
IF
7. 13544 + 234, = 8. v-15= 9., 2% — T =
10. 314 - 125 = 1. 3% — 1%6 = 12. 75— 5% =
13. 770 — 3% = 14. 3%5 — 234 = 15. X% =
™ 16, 3% x 1% = 17. 2x % = 18. % x 25 =

Copytight © 2012 Masby, Inc, aa affifiate of Hsevier, Ing, Al rights reserved POSTTEST 2 27




19. Vioo X Yio = 20. 6% X 55 = 21. 2% X 1=

22. 312 X 34

25. 214 + W =

28. 1'5/2% =

evoilve

POSTTEST 2

= e 23. M4 +8%=_ 24. 15+ 185 =
26. 7+ 7= 27. % /15 =
29. 2Va/1Vs = 30. %/% =

ANSWERS ON P. 502.

For additional practice problems, refer to the Mathematics Review
section of Drug Calculations Companion, Version 4, on Evolve.
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