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CH 48 — MORE FRACTIONS

O Introduction

n this chapter we tie up some loose ends.

First, we split a single fraction into two
fractions, followed by performing our
standard math operations on positive and
negative fractions. Then we solve equations
and number problems which contain
fractions.

O Splitting Up a Fraction

Before this course is over we will see the need to “split up” a fraction in
a couple of ways, one using multiplication and the other using addition.

EXAMPLE 1.

A. Express X a5 the product of two quantities:

2
Solution:  The easiest way to see this process is to just do

it and then check that it’s right. Here’s the claim:

Tx _ 71
2 ~ 2%

and here’s the reason:

_x__.____

V.7 x _"Tx _Tx g
2 21 2-1 2
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B. Express 7x5+ 9 as the sum of two fractions.

Solution: What two fractions have a sum of %? The

5 tells us that we could use fractions each with a
denominator of 5. Since the numerator is 7x + 9, we can
make one of the numerators 7x and the other one 9. Thus,

% = %’)C + g (check by adding the two fractions)
C. Combine the ideas of parts A and B to split up @
Solution:
8x—5 _ 8 5_8, 5
7 7T 7 7 7
D. Express 8“:1—216 as the sum of two quantities.
Solution:
8x+16 _ 8x 16 _ x _1
=ox, 16 _x 1 -1y41
16 16 16 2~ 2"
Homework

1. Express each fraction as the product of two quantities,
using part A of Example 1 as a guide:

9x 17x 3y —33a on
a. = b. 9 T d. 17 e oo
3% —6x 22m 5 Hx =89z
L% & 2 R TR £ I Th2
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Express each fraction as the sum or difference of two

guantities, using parts C and D of Example 1 as a guide:

3x+8

—9x +18 y—1 3n+15
a. 1 b. 5 c. g d. =
—3w —24 45x =75 33x +44 —31x —17
© T E =05 & "5 b =200
U Signed Fractions
Adding and Subtracting
2. 1_ 4 3__7
3 2 6 6 6
é_(_z _4,2_12.10 _ 22
5 3 5 3 15 15 15
2_7 = g_@ = _ﬂ
9 9 9 9
Multiplying and Dividing
3-8
3)\ 7 21
4. 9 _4,.1_4 _2
7 7T 2 14 7
DR N [ [ g ) R B
2)\ 3)L 4)U 5 120
8 __8,3 - _
1 1><1 24
3
_9
_4 = _2+_2 = _gx_l = 2
-2 4 4 2 8
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Powers and Square Roots

An exponent still means what it always has, so these next

examples should be clear.

9) _ _9

4 4

0

123) _
(12) =1

8
111111111
2 22 2 2 2 2 2

As for the square root sign, we still ask the question: What number
(that’s not negative) times itself gives the number in the radical sign?

2
9 _3 " 3 = 9
55 5 This 1s true because (5) 55
fL - 1 (o 1.1 -1
144 19 This 1s because 12><12 T4
_4i9 does not exist, because —f 1s a negative number, and

square roots of negative numbers don’t exist in this course.
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/_T49 does exist, because the fraction is actually a positive

number:; =4 _ |4 _ 2

—49 49 7

Homework

Perform the indicated operation:

21 4 21 (.1 2 (_5
3 a =575 b =3 (3) “ 3 (6)
4.2 _4 1.2
d 5+8 e. 9 5 f 1 3
3 _ 2 1 2
g 3 5 h. 3 (-1) 1 o
_1)_5 _2)(3 5. _6
oo ( 2)( 6) b ( 3)(2) “ 76 75
2. 3 1. ._3
d 3779 e. 5 9 f 1
_2 4 _ 4
_3 5 D
g 1 h. o 1. 5
9 8
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6. a. 100 b. 64 C. 4

121 £ 25

[

d 144 ' 81

—256 14 (14 o 0
g | 5ao 29 h. \/ 17 (17) 1. +(abc)

©

U Equations and Word Problems

EXAMPLE 2: Solve for x: -

oo
8
|
Il
oo

00 |

Solution: To isolate the x, we will first add % to each side of the
equation:

Left side: — 2141 = _2

eft side X 8+8 3x

Richt side: 5,1 _— 514,13/ -20,3 _ 23

181t s1ae 6" 6l2|78l3| " 24724 T 24
TheLCDis 24

So now the equation reads

The last step is to divide each side of the equation by —% (in
order to isolate the x):

2. 23
3¥ _ 24
2 2
3 3
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% *
= 3 =-23(_3 (multiply by the reciprocal)
2 24 2

3

= x = 23 —E (factor and cross-cancel)
3.8 2

= _23

= X 16

EXAMPLE 3: I’'m thinking of a number. If % is added to 3
times the number, the result is % Find the

number.

Solution:  We've seen this type of word problem before. The
only new issue is what to do with those fractions. Suppose we let
n represent the unknown number. The equation which results
from the wording of the problem is

sn+l =3

2 4

We could subtract + from each side of the equation and then
divide by 3, or we could try a different technique, and here it is.

Determine the LCD of all the fractions in the problem. Noting
that the denominator of the first term 3n is 1, we calculate the
LCD of 1, 2 and 4 to be 4.

Now multiply each side of the equation by the LCD, 4:

4[3%%} = 4[3}

4[3n]+4H = 4[%}

Distribute:
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10.

And simplify:

12n+2 = 3

Solving for n gives the result n = 1

12
Therefore, the number I was thinking of is

Homework

Solve each equation: (You should solve some of them using
the method of Example 3, and some with Example 4.)

1 - _ 2, 1 _1 2,,1_1
a. 2x+2 5 b. 3x 5 5 C 3n+2 3

3, 1 _ 1 2,1 _ 1 1, 2 _1
d. 4t A 1 e 3n+2 5 f. 92 3 3

1,.3__6 2.1 _ 1 2,1 _
g. 2x+4 S h. 50L+2 10 1 3y 1 12

I'm thinking of a number. If % 1s added to 4 times the number,

the result 1s % Find the number.

I'm thinking of a number. If % is subtracted from 3 times the

number, the result is —1. Find the number.

I'm thinking of a number. If % 1s added to twice the number, the

result 1s —% . Find the number.
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12.

13.

14.

15.

16.

17.

18.
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I'm thinking of a number. If 2 s subtracted from 5 times the

number, the result 1s —%. Find the number.

If 5 times a number is increased by %, the result is —1. What is

the number?

If -3 times a number is decreased by %, the result is % What is

the number?

If 4 times a number is increased by %, the result is —%. What is

the number?

If -6 times a number is decreased by %, the result is 5. What is

the number?

Review
Problems
Express —18) s a product.
20
Express 6x_—211 as the sum of two quantities.

Evaluate each expression:

1.4 1. (1 9 2.1
a. 2+5 b. 3 (3) c. 12 13 d. 379
2
-2 0 2
_1)(_1 "3 19 1
e(z)(fsjf_l g.(40) h(:sj
4
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3
- (.3 19 _ 125 9
b ( 4) S \144 k64 L\ 16

19. Solve each equation:

a. X+

W |bo

Do [
o=

20. DI'm thinking of a number. If % 1s added to 7 times the number,
1

the result 1s 5 Find the number.

21. If 8 times a number is decreased by %, the result 1s -9. What is

the number?

1. a 2x b, LTy c iy d -334
4 2 16 17
_5 1 2
e 53" f 5% g. 3x h. 3m
3 . _3
Loopx j. 12
3 _3 1,1 _3,_
2. a 4x+2 b. x+3 c. gY-g d =1 3
_3,,_ _ 3,4 31, .17
e 5w 12 f  3x-5 g X+ h 50 %50
_13 3 _2 41
3. a 10 b. 0 . g d 15 e. 3
_5 _1 1 . _15
-3 & 3 B 3 bTog

Ch 48 — More Fractions



5 _ 4
4. a 19 b 1 c. 1 d. 9 e.
_28 1 . _32
£ g & 6 e
4 1 1
5. a 9 b. 3 c 31 d. 1 e.
1 64 _
f. 1 g. 39 h 799 1 1
9 3 1 1
6. a. 10 b. 4 C. 5 d. 3 e.
f.  Does not exist g. i—7 h. 0 1.
_ 3 1 2
7. a 14 b. 5 C. 4 d. 3 e.
_ _ _3 . 147
f 9 g 3 h. 5 1. 3
2 -9
8 4n + 3 10
-9 _ 2 _27_ 20 - 7
= 4 =9073 730730 " 30
e
S =30 = 7T .4 =1 1_ 7T
= An =g == T 374 T 551 T 120

18

14
19

445

Alternate (and easier) Method: Multiply each side of the equation by the

LCD, 30.
9. 3n—% = 1=n-= —% 10. —%
12. -2 13. -2 14. -2
16. —=y 17. —3x+l
18. a % b. 0 c % d _%
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27

8
f. = o1 h.
3 g 64

O =
(=

k. —% 1. Does not exist
1 35 _
19. a. 4 b. 94 c. 9

l‘ = _i _Z = — ° = _4_3
o n 12 21. 8n 5 9 n 40

“You can know the name of a bird in
all the languages of the world, but when
you're finished, you'll know absolutely
nothing whatever about the bird... So let's
look at the bird and see what it's doing --
that's what counts. I learned very early
the difference between knowing the name

of something and knowing something.”

Richard
Feynman
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