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2 . 5 Simplifying

a Multiply a number by 1 to find fraction notation with
a specified denominator.

b Simplify fraction notation.

¢ Use the test for equality to determine whether two
fractions name the same number.

Multiply a number by 1 to find fraction notation with a specified
denominator.

When we multiplya number by 1, we get the same EXAMPLE A Find a number equivalent to> with a
number: denominator of 36.
E:E.lzi.izz_ Solution 9
55 5420 Since 36 + 4 =9, we multiplyby 1, using g :
3 39 39 27
4 49 49 36

Multiply a number by 1 to find fraction notation with a specified

b | Simplify fraction notation.
denominator.

EXAMPLE B Find a number equivalenttoﬂ with a EXAMPLE C Simplify: 1. 28 2. 3 3. 8
denominator of 48. 12 solution 35 24 32
Solution | 1. § 47 i : _ i Removing a factor equal to
35 5.7 57 5 L77=1
-
3 1:3 13 1 Writing 1 allows for pairing
2. — =~ =_.2 == .
24 8.3 g 3 8 of factorsin the numerator
and the denominator.
8 18 18 1
732 4.8 48 4
b | Simplify fraction notation. b | Simplify fraction notation.
EXAMPLED  Simplify: ;l: Canceling
Solution . ] ~To flinc'ljthe 42, we Canceling is a shortcut that you may have used for
- ivided 210 by 5. . . .
210 425 425 _42 e Y removing a factor that equals 1 when working with
245 49.5 49 5 49 To find the 49, we . .
h  divided 245 by 5. fraction notation.

The fraction is not simplified since common factors remain in

the numerator and demominator. Cancellr.‘ng may be done only when. removing common
— —To find the 6, we factors in numerators and denominators.

210_42 _6-7_6 7 6 divided 42 by 7.

7

245 49 7.7 7 7

_ Canceling must be done with care and
~To find the 7, we )
_ _ divided49by7. understanding.
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CAUTION!
The difficulty with canceling is that it is often applied incorrectly in
situations like the following:
2+3 A+l 1 15 1
:3; =—: I a——
A+2 2 f4 4
The correct answers are:
2+3 5, 4+1 5 15 5

2 2 4+2 6 54 18
In each of the incorrect cancellations, the numbers canceled did
not form a factor equal to 1. Factors are parts of products, butin 2

\+3, the numbers 2 and 3 are terms. You cannot cancel terms. /

Use the test for equality to determine whether two fractions
name the same number.
We multiply these two We multiply these two

When denominators are the same, we say that the
numbers: 3 - 4 numbers6 - 2,

fractions have a common denominator. One way to
compare fractions is to find a common denominator ! 3 D 2 f
and compare numerators. 6 9

We call 3 - 4 and 6 - 2 cross products. Since the cross products
arethe same3 -4 =6 - 2 we know that

3.2
6 4
: = = Use the test for equality to determine whether two fractions
Use the test for equality to determine whether two fractions name the same number.
name the same number. _ EXAMPLEF  Use = or # for [ Jto write a true sentence:
EXAMPLEE Use=or# forD to write a true sentence: 3 —27
Solution 1D§ Solution 872
We multiply these two We multiply tghesz two
numbers: 7-9=63. numbers 8 - 8 = 64,
T 8 I
8 9
Because 63 # 64 (read “63 is not equal to 64”),
7 8
8 9

2 6 Multiplying, Simplifying, and
. Applications

a Multiply and simplify using fraction notation.

b Solve applied problems involving multiplication of
fractions.
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a | Multiply and simplify using fraction notation.

a | Multiply and simplify using fraction notation. EXAMPLE A Multiply and simplify: iz
58
To multiply and simplify: Solution 4 7 4.7
. . T Note that4 is a common
a) Write the products in the numerator and the 58 5.8 factorof 4 and 8.
denominator, but do not carry out the products. 4.7
b) Factor the numerator and the denominator. ) Try to go directly to this
c) Factor the fraction to remove a factor of 1. 4 7 step.
d) Carry out the remaining products. 1352
; Removing a factorequal to 1
1. ="
a | Multiply and simplify usingfraction notation. 10 10

EXAMPLE B Multiply and simplify: 12 14

Solution 28 ﬁ b | Solve applied problems involving multiplication of fractions.
EXAMPLE C Catering
Lisa’s Gourmet anticipates 52 couples eating prime rib at
a banquet. Allowing % |b of prime rib per couple, how
many pounds of prime rib should be prepared?
Solution

1. Familiarize. Make a drawing or visualize the situation. 2. Translate.

\’ number of |bs number of . number of bs
@ @ @ @ @ @ > 52 couples . . times
’ of prime r|lb . couples . per couplg
% of a pound for each couple n = 52 Z
3. Solve. 4. Check. We could repeat the calculation. We can
3 5.3 also think about the reasonableness of the answer.
n =52'Z :T Since each couple requires less than 1 pound, it
makes sense that 52 couples require fewer than 52
_4133 4133 _39 pounds. This provides a partial check of the
4.1 4 1 answer,
5. State.
Lisa’s Gourmet should prepare 39 pounds of prime
rih.

2.7

Division and Applications

a Find the reciprocal of a number.
b Divide and simplify using fraction notation.

c Solve equations ofthetype a-x=bandx-a=5b
where a and b may be fractions.

d Solve applied problems involving division of fractions.
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If the product of two numbers is 1, we say that they are
reciprocals of each other. To find the reciprocal of a
fraction, interchange the numerator and denominator.

e

Number 35 4 Reciprocal
4 3

a

Find the reciprocal of a number.

EXAMPLE A Find the reciprocal: 1. 8 2.3 3.1 4.8
i 9 9 4 9
Solution 6. 7
1. The reciprocal of = is —.
7 6
5
2. The reciprocal of 3 is
3. The reciprocal of % is
4. The reciprocal of g is

\

The number 0, or 9 has no reciprocal.
1

(Recall thatg is not defined.)

b | Divide and simplify usingfraction notation.

3.5

EXAMPLE B Divide and simplify: Z+E
Solution 3 5 3 16  Multiplybythe reciprocal

416 4 5  ofthedivisor

3-4-4  Factoring and identifyinga

4.5 common factor
:iﬁ Removinga factor equal to
4 5 1
12
5

Solve equations of thetype a-x=bandx-a=bwhereaandb
may be fractions.

EXAMPLE D Solve: §x=¥

Solution 4 14
5

d ) Solve applied problems involving division of fractions.

EXAMPLE F  Sofo’s Market pre-packages mozzarella
cheese in % pound packages. How many

packages can be made from a 30-Ib block of

cheese?
Solution

Familiarize. Make a drawing. Repeated subtraction
or division, will work here.

{1@ 22322 2
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To divide fractions, multiply the dividend by the
reciprocal of the divisor.
2 3 24 2.4 8

5

5

5:3 15

L
W |

]

Multiply by the reciprocal
of the divisor.

b ) Divide and simplify using fraction notation.
EXAMPLE C  Divide and simplify: %_%
Solution

Solve equations of thetypea-x=bandx-a=>5 whereaandb
may be fractions.

EXAMPLE E  Solve: gx=20.

Solution %x - 20

Translate. The problem can be translated to the
following equation.

3

—-n=30
4
Solve. E.n::;o
4
43,2230
34
_2.2.2.3.5
3
3 2.2.2-5



N u.v.;.u.’.,‘:,v... ?U”t ”m.c. s g » T %2023
301binal|{®@®@@@ @ A E—

3 2.2.2.5
n==--

(continued) 3 1
n=40

n packages in all

Check. If each of the 40 packages took % pound of
cheese, we would know that:
§_40:3-4-10 _ 34.10 _
4 4 A

Our answer checks.

30

State. Sofo’s Market can fill 40 packages with
cheese,.
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CHAPTER 3 PRETEST BAME
CLARS  SOCORE  GRADE
I. Find the LCM of 24 and X0 [3.1a] ANSWERS

2. Use <or= for [] to write 2 tree sentence. [3.3b]

7 4
7 O 5 2
3
Add or sabtract, and simplify.
25 5 7
7 S, 1 . 7 4.
33T [3.24] 4 =+3 [32a]
4 3 T 5
5 Z-=L 33 6 ——= [33 i
AT [3.3a] T o [3.3a]
&
7. Soive: xso=tl g
g s
8. Conver to fraction nofation: T%. [3.4a] .
9. Coover toa mixed numeral: I—j [3.4a] g,

Perform the indicated calculation. Write 3 mited numeral for the answer | 10-
where appropriate.

33 .
0. 12037 (248 1. 4 psg
g 2.
. 8 13
2 3. 3342 3 |
23 B 5. 34 (36l
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CHAPTER 3 PRETEST

20.

2L

25

M

ANSWERS

Perform the indicated caloubation. 'Wirite 2 mized nomeral for the

amswer where appropriate.
2.1 1
14. 63-31 [3.6a0] 15. '-'.JE.+3—3 [3.6h]
5 1
I8 3—+3- [34b
1T 4 [3.66]
Salve.
17, At Happy Hodlow Camp, the cook bowaghit [0 b of potatoes and

used 'J'E% Ib. How many pouands were keft over? [1.5c)

18. The weight of waber is Eﬂé It per cubic foot. How many cabsc
feet would be oocwpied 1}3.'_54]!] I of water? [3.6¢]

1
19, A courier drove Eliﬁ mi one day and I_’-E% mi the mext
Hiova: far did she travel inall? [3.5c]

1
A cake recipe calls for '_% cups of flour. How much flour woubd

be used 1o make & cakes? [3.6¢]
Estimate each of the folkewing as 0, % or 1. [3.7h]

u n 2
1]

2L

o ﬁ
Estimate each of the folkraing by estimating each mived nwmeral 55 3
whole mamber or as a0 mized nemeral where the fractional part is % and

by estimating each fraction as D.%.m’ 1. [3.78]

. 33%+za%-a%+

B

.
E 40-13= —
1 10
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