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1 Fundamentals of Algebra

The Real Numbers

Definition 1.1 Narural numbers 1,2,3,.......

Whole numbers

Integers

Rational numbers

Irrational numbers

Real numbers

0,1,2,3, ...
ey =3, —2,~1,0,1,2, ...
g, where p and q are integers and q # ()
numbers whose decimal part does not terminate or
repeat.

all rational and all irrational numbers.

Properties of Operations: For any real numbers a, b, ¢

I. Closure of addition
2. Closure of multiplication

3. Commutative of Addition

a + b is a real number.
a - b is a real number.

a+b=>0+a.

4. Commutative of multiplication a -5 = b 4.

5. Associative of Addition
6. Associative of multiplication
7. ldentity for Addition

8. Identity for multiplication

(a+b)+c=a+(b+c).
alb+c)=a-bda-c
a-+0=aqa.

-1 =q.
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a.

Order of operation:

Perform operations within the innermost grouping symbols according to steps 1-3 below.
1. Perform operations indicated by exponents {(powers).

2. Perform multiplication and division in order from left to right.

3. Perform addition and subtraction in order from left to right.

2°(13 + 5)
Example 1.1 Fvaluate ,_ij_ﬁl

Solution:
22(18) _4(18)
4 4
72
= T 18
18—-2-5+3
Example 1.2 Evaluate Tg??‘,(ji%‘
Solution:
18 —-10+3
15-9
843
6
11
6

Exercises

I. Evaluate (7 — 3%)2 + 4+ 3+ 3.

2. Evaluate i
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3. Evaluate 2[14 — 3(6 — 1)?].
Percent

percent means the number of hundredths or the number of parts out of 100

iti Ol . D
Definition 1.2 p% — 5

e Torewrite a decimal as a percent, move the decimal point two places to the right and
add the percent sign (%).

e Torewrite fraction as a percent, first change the fraction to decimal, then change the
decimal to a percent.

Example 1.3 write the following as a percent value

1. 0.45 = 45%

3

2 =0.75 = 75%
1

3]

= 2.5 = 250%

[N

Remark 1.1 7o rewrite a percent as a decimal, drop the percent symbol and divide the
number that remains by 100,

Example 1.4 Rewrite the following as a decimal or fraction.

85% = —— = (.85
100
3 3 0.7
2 2% .4 075 Tatete
1 7o = s on = 0.0075
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Example 1.5 Afier 2 months on a dier, John's weight dropped from 168 pounds 10 147
pounds. By what percent did john’s weight drop?

Solution:
A tofd ,
percent decrease  — LT OF derease 100%
Original amount
168 — 147
= e 5 100
168 ‘

91
= — x 100%

Tog < 100%
— 12.5%

Example 1.6 A discount of 25% on the price of a pair of shoes, followed by another
discount of 8% on the new price of the shoes , is equivalent to a single discount of what
percent of the original price.

Solution: Suppose the price of shoes cost $100

100 x 25% = 25
price = 100 ~- 25
price = 75
final price = $75 — (8% x $75)
= 756
= $69
Since the final price is $31 less than the original price
—1%16 = 31, the answer is 31%

Example 1.7 In a factory that manufactures light bulbs, 0.04% of the bulbs manufac-
tured are defective. It is expected thar there will be one defective light bulb in what
number of bulbs that are manufactured?

Seolution: )
0.04 4 1

0.04% = .
’ 100~ 10,000 _ 2500

It can be expected that one of every 2500 light bulbs will be defective.



Linear Equations 9

Exercises

1. A high school tennis team is scheduled to play 28 matches. If the team wins 60%
of the first 15 matches, how many additional matches must the team win in order to
finish the season winning 75% of its scheduled matches?

2. 1f25% of z is 12.5, what is 12.5% of 22 9

Linear Equations

A statement of the form 4(z + 2) = 2 — 7 is an example of a linear equation because
the variable = appears only to first power. To solve an equation means to find the real
number z that satisfies the equation. These are called solutions or roots of the equation.

To solve any linear equation collect all terms with the variable on one side of the equa-

tion, and the constant on the other side.

Example 1.8 Solve 4(z +2) =2 — 7.

Solution: The first step is to eliminate the parentheses.

4z +2) = z-7
de+8 = z-7
4r—z = —T-8 Collect terms with 2 on one side and the constants on the other side
3z = ~15
-15 .. .
To= Divide by the coefficient of 2
z = -5  This is the solution.
We can show that this is the correct solution by substituting = —5 in the original
equation.
4-5+2)=-5-7— —12=—-12.

Example 1.9 Solve 2(z — 3) + 5 = —3(z + 4).

i
/
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Solution:
200 -3)+5 = =3x+4)
20—-6+5 = —3z-—12

20+ 3z = —~1246-—5

~11
r o= e
5
Example 1.10  Solve L(z ~ 4) = Sz —4.
Solution:
To-n = 2oy
5 (2 = 3¢
7 7. 5
5%~ 5(4) = 3% —4
7 5
7 5
5,1 - §T = 144
2 10
2t =
x = 10

Exercises

Solve the following linear equations:

L2(a+1) =11

2.-3a+4) =22 -7

3.5(z+8)=3(22+2)
424+25z—3)=E2+16
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Problem Solving in Linear equations

One of the main reasons for learning mathematics is to be able to use it to solve appli-
cation problems in business and science. In this section we will explore the solution of
problems that are expressed in words. The task will be to translate the English sentences
of a problem into suitable mathematical language and to develop an equation we can

solve.

Example 1.11  Find a number such that two-thirds of the number increased by 3 is 15.

Solution: Let x be the number. The translation of the English statement two-thirds of the
number increased by 3 is 15 will be %r +3 = 15. Now we only need to solve this linear

equation,
2
2
2 12
3t T
12
(%)

Therefore, the number is 18.

Example 1.12 Ahmad has a base salary of $250 per week. In addition, he receives a
commission of 10% of his salary. Last week his total earnings were $560. What were
the total sales for the week?

Solution: Let x represents the total sale for the week. Then

Salary +Commission = Total Earnings
250+ 012 = 560
01z = 560250
0.1z = 310
S 310
ol
T o= $3100

Ahmad’s total sales for the week were $3100.
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Example .13 Muna received $52,000 profit from the sale of aland. She invested part
at 5% interest, and the rest at 4% interest. She earned a total of $2290 interest per year:

How much did she invesr ar 5%7

Solution: Let 2 represents the total amount invested at 5% interest. Then 52,0002 will

be the amount invested at 4% interest rate. Since she earned $2290 interest per year,

then
0.052 + (52000 — 2)0.04
0.052 + 52000(0.04) — 0.04x
0.01z + 2080
0.01z
0.01z
z

Therefore, she invested $21000 at 5% interest.

Exercises

2290 — 2080
210
210

ey
001 ~ 21000

1. Find a number such that two-fifths of the number increased by 4is 18.

2. Salem invests $20,000 received from an insurance settlement in two ways: Some at
6%, and some at 4%. Altogether, he makes $1040 per year interest. How much is

invested at 4%7?

ol

- Maria has $169 in ones, fives, and tens. She has twice as many one-dollar bills as she

has five-dollar bills, and five more ten-dollar bills than five-dollar bills. How many

of each type bill does she have?

Linear Inequalities

An inequality is a statement that has one mathematical expression is greater than or

equal (or less than or equal) another. Inequalities are very important in applications. For

example, a company wants revenue to be greater than costs and must use no more than

the total amount of capital or labor available.
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The following properties are the basic algebraic tools for working with inequalities.
Properties of Inequality

For any numbers o, b, and ¢,
Lifa <bthena+c<b+c

b

Jifa < b, and if e > 0, then ac < be

3.ifa < by and if ¢ < 0, then ac > be.

Throughout this section, definition are given only for <; but they are equally valid for

>, <, or >,

Example 1.14  Solve the following inequalities:

L.3z+3>12
2.4 -3 <7+ 3z

3.-3<5+Tm <10

Solution
1. First add —3 to both sides
324+3-3 > 12-3
3z > 9
Now multiply both sides by 1/3
(1/3)3z > 9(1/3)
r > 3
Hence, the solution is z > 3. In interval notation we can write the solution as (3, 00).

b2

—4z -3 < T4+ 32
—dr -3z < T7+3
—7r < 10
10

P

7
The solution is z > —18. Note that we changed the inequality above after multiply-
ing by the negative number (—1/7).
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Absolute Value

3. The inequality —3 < 5+ 7m < 10 says that 5 + 7m is between —3 and 10.
=3 < 5+Tm <10
-3—-5 < Tm<10-5
-8 < Tm<5
8

7
The solution is —2 < m < 2. In interval notation the solution is 2.9

A

m o< =
{

Exercises

1.3z +7 < 5z — 4.

3B 46 <3x+2 <25

What do the numbers —4 and 4 have in common? Obviously, they are different numbers
and are the coordinates of two distinct points on the number line. However, they are
both the same distance from 0, the origin, on the number line.

In another words, —4 is as far to the left of 0 as +4 is to the right of 0. We show this fact

by using absolute value notation:

Definition 1.3 For any real number a,

o ¢ fa>{
=
—a Hfa<{



Absolute Value

Example 115 Solve for |5 — 2| = 1.

Solution:
5-x = 1 or —(b-z)=1
—r = -4 or —b+zx=1
r = 4 or z=6
Check: [5 ~4[ =[1]=1; [5-6]=|-1=1

Example 1.16  Solve for |32 — 5| = 4.

Solution:
Ju—5 = 4 or ~(8x—5)=4
3r = 9§ or —3z+5=4
r = 3 or — 3z = —1
1
r = 3 o= =
x or x 3
Example 1.17 |2 +7 >3
Solution:
r+7 > 3 or —(z4+7)>3
z > —4 or —z—7>3
r > —4 or —x> 10
r > -4 or r < —10

Example 1.18 Solve |z — 5] > 2

15
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Solution:
-2 > z-5>2
—24+5 > x—-54+5>24+5
3 > z>7
r & 13,7

Exercises

Solve the following inequalities:

Iz —12] > 6.

b

jz — 8] < —4.

3.7z 4 4] < 18.

s

J%Q*%f > 4.

Integral Exponents

Much of mathematical notation can be viewed as efficient abbreviations of lengthier
statements. For example:

20=2x2x2x2x2x2
This illustration make use of a positive integral exponent. In this section we shall explore

the use of integrals as exponents.

Definition L4 [f o is a real number and n is a natural number, then o™ = o X a ¥
G X a, nfimes.



Integral Exponents

Definition 1.5 [f a is nonzero, then o = 1. If n a natural number, then a™" = -

Here are some illustrations of the definition:

o= b
(a+b)? = a®+b*+2ab
(=3)° = (=3)(=3)(-3)(~3)(-3) = —243

Properties of Exponents

Let ¢ and b nonzero real numbers. Let m and n be integers.

1. Product of Powers (a)™(a)"™ = o™,
2. Quotient of Powers -Cf—'— =a"m,

3. Power of Power (™" = g™,

4. Power of Product (ab)™ = o™b™
5. Power of Quotient (3)" = %~

Example 1.19  Simplify each term.

1. 322y 2(—223y~1).

Solution:
(’3)< 9) 2+3>( “2'&*(»«11))
—62°y "
62
Y0
2 (Y '
2312?/3
Solution:
N ( 4
*?;I‘ - ?}1
22 !’”Zj - igylu?}%}i
28 B :{}28
1{}348?}122 o 1&»4@ 12

i6
i
Y

a’t

17
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100-
BD-_:
0
0]
2a~_:
08 E A4 2 2 478 8w

This curve is called a parabola, and every quadratic function has a parabola as its shape.

Example 2.23  Graph f(2) = —22 + 3z + 4

Take some value for x and then find the corresponding values for y

z |y
-2 1 —6
-1/0

0 |4

1 |6

2 16

Connect these poinis we get the following graph -
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Lo
¥au)
.—.I
=

From these two examples, we can conclude the following fact about quadratic functions.

e If f is a quadratic function defined by f(z) = ax? 4 bx + z, then the graph of f(z)
is a parabola having its vertex at (A, k)with h = -2 and k = f(h).

2a)
a.If a > 0, the parabola opens upward.
b.If a < 0, the parabola open downward.

Exercises

1. Sketch the graph of f(z) = —22% + 3z + 5.
2. Sketch the graph of g(z) = 22 + 4.
Quadratic Equations

An equations that can be put in the form

(L:z;2+b$+1::(),
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where a, b, and ¢ are real numbers with « # 0, is called a quadratic equation. for

example, each of

20 43z -4 = 0
—22 4726 = 0
322 4 dn = 7

2 = -2

is a quadratic equation. A solution of an equation that is a real number is said to be a
real solution of the equation.

Solving Quadratic Equation
alfz? =aanda > 0, then = Va orz = —/a.

b.a® — % = (a +b)(a — b).

Example 2.24 Solve 422 + 13 = 253.

Solution:
422413 = 253 subtrarct 13 from each side
4a? = 240 divide each side by 4
2 = 60 take the square root of each side
x = +V60

Example 2.25 Solve 9(zx - 2)? = 121.

Solution:
9(z-2)? = 121
, 121 . .
(x—2)" = 5 Divide each side by 9

/121
(x—2) = 44— Take the square root of each side

9
1121
r = 2&\'%“
13 9

T o= — Oor T e

3
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Quadratic formula:

Definition 2.11  [fa2® + bz + cand a # 0, then the solutions,or roots are

Example 2.26  Use the quadratic formula to Jfind the roots of the following:

Da?4+52-14=0

solution:
In 2%+ 5z — 14

T

2) Solve 422 =8 — 3z

solution:

42° + 32 -8 =

X =

r =

0

0 a=1b=5ande=~14

—b+ VB2 ~ dac

2a

~b 4+ /b2 — dac

2a

+ /52 Z4(1)(~14)

~5 4 /81
Tr——— O

2

2

or

2(1)

z=-7

—b+ /b? — dac
2a
~3+ /3= 4(4)(=8)

=3+ V137
e O

1.1

8

2(4)

or

z o~ —1.8

~3 — /137

8
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Example 2.27  Solve 92° + 30x = —95.

Solution: Rewrite the equation in standard form as 922 + 302 +25 =0
-30 £ /(30)2 — (4)(9)(25)
2(9)
—30 = /900 — 900

18
~30+0

18

5
3
Therefore, the given equation has only one solution.

Example 2.28 Solvez? +2+2=0

Solution:
=1+ /1-4(1)(2)
2(1)
~14++/~7
2
Since /7 is not a real number, then this equation has no real solution.

Exercises

1. Use the quadratic formula to solve:

a2’ +92—-2=-16
b. —22% + 4z = ~2
c.52° 22 -3=0

d.222 +32+4=0
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3 Rational functions

Rational Functions

A rational function is a function whose rule is the quotient of two polynomial such as
3
fe) =
x? — 22— 4
b — 22 4 g’

9(x)

Thus a rational function is one whose rule can be written in the form
flaw) = £
T = y
Q(z)
where P(z), and Q(z) are polynomials with Q(z) # 0.

7

4
Example 3.1 Evaluate e

Solution: When two rational polynomials have the same denominator, subtract by sub-

tracting the numerators and keeping the common denominator.
4 7T 47 7

5k 5k 5k 5k

73 4
. aluate — — —— 4 ——,
Example 3.2  Evaluate pol + .

Solution: These three denominators are different. First we must find a common denom-
inator, one that can be divided by z, 2z, and 3z. A common denominator here is 6.
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Rewrite each rational function, using the common denominator 6z

T3 4 2 9 08
z 2 3z = 6z 6z @6z
429438
- 6z
_a
6z
Example 3.3  Evaluate 3 + >
ple > “ 222 -3 22—z-6

Solution: The denominators (¢ — 2z — 3) = (v — 3)(z + 1), and (22 — = — 6) =
(z — 3)(= + 2) have (z ~ 3)(z + 1)(z + 2) as a common denominator. Rewrite each
rational expression using the common denominator (z — 3)(z + (z+2)

3
51:2~—2x~—3+3:2“x“6
B 3 n 5
(=3 z+1) (z-3)(z+2)
3(z+2) 5(z+1)
(z=3)(z+1)(z+2) (z =3)(z+1)(x +2)
3z+2)+5(x+1)  3x+6+5z+5
(=3)z+1)(z+2) (z=3)(z+1)(z+2)
8z +11

(z=3)(z+1)(z+2)

Exercises

+3m+2
m—-1 m=1"

1. Evaluate

3 2 3
. Eval - .
2. Evaluate -1 (o= +4(9:——1)

3 _ Tx
22 -3z —-10 22—z 20

3. Evaluate

Rational Equations
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r-+7 D
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Solution: Multiply both sides of the equation by the least common denominator 5(x+7)

3z 8

5(z + 7 -2
“£+)(m+7 5)
5(3x) — (x +7)8
152 — 8z — 56
Tx

x

5(z+7)0
0

0

56

8

To check if z = 8 is a solution, substitute this value in the original equation.

38) 8 24 8 24-24
T

8+7 5 15 5
Therefore, = 8 1s a solution.

2x—5 3
Example 3.5 Solve a e
z+1 x¢ -+
Solution:
2z —5 B 3
c+1 224z
2r—5 3

z+1  a(z+1)

x@+m<?jf“m@in>

z(2z ~5) -3
202 — 5z -3
(22 + 1) (=~ 3)
20+ 1

={.

Oorbz—3=0

1
~3 orx =3
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2 2
Solve P
2 2
r+6 -6
6 6 2 6 6 2
. r e — 3 — £
@+ =65 = @+O)@—6)—r
(z—6)2 = (z+6)2
20 —12 = 2u+412
—12 = 12 (Impossible)
Therefore, I—%E = ;%g has no solution.
x 2
Example 3.6 Solve —2=
x—2 T —2
Solution
z _ 2
z -2 oz -2
-2 (5-2) = (@-z-2
z-2 - —2
r—(2-2)2 = 2
z-2x+4 = 2
- = 2-4
—r = =2
rz = 2.
o . .. . 2 2
Substituting = = 2 in the original equation we get 5= 2= R
2
get that = = 2 is not a solution and hence e 5
T - z -

Exercises

L. Solve each equation

Since % is undefined we

has no solution.
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Rational Inequalities

Inequalities involving quotients of polynomials are called rational inequalities. These
inequalities can be solved in much the same way as polynomial inequalities

-

Example 3.7  Solve the rational inequality ——%-; >1
P

Solution: Begin by putting all nonzero terms on the left side of the inequality and writing
them as a single fraction.

5
-1 >
z+4 2 0
5 *a:+4 -
z+4 z4+4
5—(x+4) > 0
z+4 -
o—x—4 > 0
T+ 4 -
11—z
>
r+4 0

The quotient on the left can change sign only when the denominator is 0 or the numerator
is 0, that is when, = —4 or z = 1. These numbers separate the real line into three

intervals, as shown in the following graph.

- X

On each of these intervals, is either always positive or always negative. Determine

x
its sign in each interval by choosing a number in each interval and evaluating it there

» 1 (-5)
Letz = =5 =00, ~4) 1 e =
et x 5in (—o0, —4) 514 <0
1-0 1
Letz = in{—4,1): e
et x Oin(—4,1) W 4>O
. 1-2 -
Letz = 211’1(1?%): m:‘“é‘l*<0

Therefore, the solution for ;’q —1>0is(~4,1].
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-4 1
I
4
Example 1: Solve > —1
z+1
4 +1 > 0
z+1
4+
—w > 0 Get a common denominator
z+1
5
T > 0 Study the sign of each term
x4+ 1
8+ > Owhenz >5
z+1 > Owhenz>1
5+ .
Therefore, 7 0 whenz € (—o0,1) U (5, 00)
€1
22— 12
Example 2: Solve —ruv™ > ()
-1
22— 12
o 0T s
-1 > 0
(z —4){z+3) > 0

-1 -
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.2 —~12
We have to study -%-j—f—-l—-—- on each of the following intervals:
Letz = —4in(—oc.—3): (”4"_1)(:3*“3):“?«0
Letz = 0in(—3,1): @—ig—)@iﬁlzlbo
2 —4)(2
Letz = 2in(1,4): L—%Lfﬁ:~llg<0
Letz = 5in(4,00): W:§>o.

2

) 2 — 1
Therefore the solution for Ty

2
> 0is [-3,1) U [4,00).

Exercises

1. Solve each inequality
x4+ 5
~4
z—-3 <

a.
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Review Examples

1. If4%7Y = 8, what is the value of 2z + 2y ?

Solution:
4.r+[f <= 8
92(zty) o3
22,1’ 2y 23
ey = '3

2]

F3FT 4 3571 4 371 — (81)¥, what is the value of £2

Solution:

3-3%! = 3%

glie—1 _ a2y
3F = 3%
€ 2y
£ _ 3
v

3. Factor 622 + 11z + 3.

Solution:
622 + 11z + 3 = (3z +1)(2z + 3)

4. Factor 3a% + 11z — 20.

Solution:
32% + 11z — 20 = (3z — 4)(2 + 5)

5.1f (pz + q)* = 922 + ka -+ 16, what is the value of k?
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Solution:

(pz+q)° =

PP’ + 2pgz + ¢

pQ

2

q o=

ko=

922 + kx + 16
922 + kz + 16
9= p=43,

16 = g = +4, and
2pq = k = +24

6. State wether or not the following data represent a function

T
2
3
4
5
6

Y
-3.6
4.2
4.2
10.7
12.1

Solution: For each value of , there is exactly one value of yy. The data represents

a function.

A O Wk W 8

8

ARSI S NS B

[3v]

Solution: The set of data does not represent a function, because three different
y- values are paired with the same value z.

7. 1f 2b = —3, what is the value of 1 — 457

Solution:
26 = -3

b

I

2
= 14+6=7

divided by 2

—§::>1-4b:1-—4(~§—)

8.1f (y — 3)% = 16, what is the smallest possible value of 27



10.

12.
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Solution:
(y—3)2 = 16
(y—3) = £V16 take the radical of both sides
(y—3) = 44
y = 7 or y=-1
y? = 49 or P =1.

Therefore, the smallest value of y2 is 1.

Ifp? =16 and ¢* = 36, what is the largest possible value of p — ¢?
P

Solution:
p° = 16, and ¢ = 36
= p==4 and q= 46
= the largest value is 4 — (—6) = 10

If eight pencils cost $0.42, how many pencils can be purchased with $2.10 ?

Solution:
210042 = 5
8x5 = 40 pencils

1£25(¥) = 4, what is the value of 100(2)?

Solution:
2L — 4
X
y 4
z 25
z 25
Y T4
1005 = 1002 —g25
Y 4
22+8
Solve |
Solution:
2z 4+ 8 _ :5_
3z—-2 = 4
(22+8)4 = 5(3z—-2)
8z +32 = 15z -10
—Tz = —42
r = §

- A number a is increased by 20% of a results in a number b .When b is decreased

by 335% of b, the result is ¢ .The number ¢ is what percent of a?
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14,

15.

17.

Solution:
a+(20% of a) =

a+02a =
1.2 =
b lb 2b
> == ——f Tz —
‘ 3773
2
¢ = =b=>(1.2a) =0.8a

Hence, c is 80% of a
Simplify ~822 + 5(42% — 6)
Solution:
~827 +202? — 30
1222 — 30
A store offers a 4% discount if a consumer pays cash rather than paying by a credit

card. If the cash price of an item is $84.00, what is the credit-card purchase price of
the same item?

Solution: Let x : credit card price of the item, then the cash price is equal to 0.96z.
Hence,

0.96z = 84
. = S
096

z = 87.5.

Therefore, the credit-card price of the same item is $87.5.

. After a number is increased by % of its value, the result is 24. What was the original

number?

Solution: Let x be the original number. Then,

x -+ 31—1 = 24
%x = 24

_ 24(3)

r = 1
r = 18

f(x) = —2(z +2)? — 3. Evaluate

a. f(—3)
b. f(1+h)

Solution:



f(=3) = —2(-3+2)?2-3
= —2-3=-5
b.
f(I+h) = —200+h+2)?2-2

= —2(h+3)?-2
= —2(h* 4+ 6h+9) -2
= —2h? ~12h - 18~ 2

—2h* —12h — 20
18. Find the domain of f(z) = /5 — 22
Solution:
5—22 >
5 > 2z
0 >
"2‘ = X

Hence, the domain is (oo, 3].

19. Simplify (%—-@;—)“1

20. Solution:

- gr=1s2
= rBs—1g8
T g7
. a2b"3 3 x~2b-1
21. Simphify (az“ly?‘) <a3/2y1/3)
Solution:

a2h=3\3 2—2p—1
T 1y2 a3/2y1/3
B abp=9 2—2p-1
- 230 a3/2y173
a%/2p=10
e
689/233
b}0y19f3'

22. Simplify (22 — 1)3
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Solution: ,
(.7:2 - 1)3 =% — 32 £ 3272 — 1.

23. Find the solution set for 3z + 7 < 2z — 3.

Solution:
3z +7 < 2x-3&
3z -2r < -3-7¢&
z < -10.

Therefore, the solution set is (—oo, ~10]

24. Find the solution set for |5 — 22| < 4.
Solution:
6—-32] < 4«
& —4<b-3r<4
& —9< -3z <-~1

1
3 > > = &
73
1
‘3' < oz <3
Therefore, the solution set is %, 3) :



