


Part I: Working Toward Success

Terms:

Square The results when a number is multiplied by itself: 2 x 2 = 4; 3 x 3 = 9. Examples of
squares are 1, 4, 9, 16, 25, 36, . . .

Cube The results when a number is multiplied by itself twice: 2 x 2 x2=8;3 x3 x 3 =27

Examples of cubes are 1, 8, 27, 64 . ..

Math Formulas

Triangle Perimeter =5, + 5, + 55
Area = % bh
Square Perimeter = 4s
Area=sXxs, or §*
Rectangle Perimeter = 2(b + h), or 2b + 2h

Area = bh, or w

Parallelogram

Perimeter = 2( + w), or 2/ + 2w

Area = bh
Trapezoid Perimeter =b, + b, + 5, + 5,

Area= 1 (b +b,), or h (%)
Circle Circumference = 27, or nd

Area =1/’
Cube Volume=s-5s-s=5

Surface area=s-s- 6

Rectangular Prism

Volume=/-w-h

Surface area = 2(w) + 2(h) + 2(wh)

Pythagorean theorem (a” + b* = ¢°):

hypotenuse.

The sum of the square of the legs of a right triangle equals the square of the

Important Equivalents
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o =1=.10=10%
%:%:.zz.zozzo%
2=3=30=30%
%:%:.4:.40:40%
3 =15 =.5=.50=50%



Math Words and Phrases

Words that signal an operation:
Addition

= Sum

= Total

m Plus

m Increase
m More than

m  Greater than
Multiplication

m Of

m Product

m Times

m At (sometimes)

m Total (sometimes)

3= 8= 6=.60=60%
T =1=.70=70%
2=1=8=80=80%
£5=9=.90=90%
%:%:25:25%
%:%;75:75%
I=33t=33la
=665 =663 %
s=125=121=121%
3-375=371=371%
2=625=.624=621 %
L=875=871=871%
%: 16%:16%%
S-g3i=83ta

1 = 1.00 = 100%

2 =2.00 = 200%

3% =3.5=3.50 = 350%

A Quick Review of Mathematics
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Part I: Working Toward Success

Subtraction

m Difference
m [ess

m Decreased
m Reduced
= Fewer

m Have left

Division
m  Quotient
m  Divisor
m Dividend
m Ratio

m Parts

Mathematical Properties

Some Properties (Axioms) of Addition

Commutative means that the order does not make any difference.
2+3=3+2
a+b=b+a
Note: The commutative property does not hold for subtraction.
3-1#1-3

a-b#b-a

Associative means that the grouping does not make any difference.
2+3)+4=2+3+4)
(a+b)+c=a+b+0)

The grouping has changed (parentheses moved), but the sides are still equal.

Note: The associative property does not hold for subtraction.
4-3-DH=#4-3)-1

a-(b-c)#(a-b)-c

The identity element for addition is 0. Any number added to 0 gives the original number.
3+0=3

a+0=a
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A Quick Review of Mathematics

The additive inverse is the opposite (negative) of the number. Any number plus its additive inverse equals 0 (the
identity).
3 + (=3) = 0; therefore, 3 and —3 are inverses.

-2 + 2 = 0; therefore, —2 and 2 are inverses.

a + (-a) = 0; therefore, a and —a are inverses.
Some Properties (Axioms) of Multiplication

Commutative means that the order does not make any difference.
2x3=3x2
axb=bxa

Note: The commutative property does not hold for division.

2+4#4+2

Associative means that the grouping does not make any difference.
2x3)x4=2x3x4)
(axb)yxc=ax(bxc)
The grouping has changed (parentheses moved), but the sides are still equal.
Note: The associative property does not hold for division.

8+4)+228+(4+2)

The identity element for multiplication is 1. Any number multiplied by 1 gives the original number.
3x1=3

axl=a
The multiplicative inverse is the reciprocal of the number. Any number multiplied by its reciprocal equals 1.

2 = 1; therefore, 2 and % are inverses.

1
)
a X é = 1; therefore, a and % are inverses.

A Property of Two Operations

The distributive property is the process of distributing the number on the outside of a set of parentheses to each

number on the inside.
23 +4)=23) +24)

a(b + ¢) = a(b) + a(c)
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Part I: Working Toward Success

Note: You cannot use the distributive property with only one operation.
3(4x5x%x6)#3(4)x3(5)x3(6)

a(bed) # a(b) X a(c) X a(d) or (ab)(ac)(ad)

Arithmetic Diagnostic Test (Including Number Sense,
Probability, Statistics and Graphs)

Questions

1. 28 x 39 is approximately:
?
2. 6= 7

3. Change 5% to an improper fraction.

4. Change % to a whole number or mixed number in lowest terms.

10.
1.

12.

_1l:

13. sl

3
7
14. 07+12+ 471 =
15. 45-.003 =

16. $78.24 —$31.68 =
17. 5x.5=

18. 8.001 x2.3 =

19. .7).147 =

20. .002)12 =
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

A Quick Review of Mathematics

1 of $7.20 =

Circle the larger number: 7.9 or 4.35.

39 out of 100 means:

Change 4% to a decimal.

46% of 58 =

Change .009 to a percent.

Change 12.5% to a fraction.

Change % to a percent.

Is 93 prime?

What is the percent increase in a rise in temperature from 80° to 100°?
—6+8=

—“Tx-9=

-91=

8 =

3¥x3=

The square root of 30 is approximately equal to:

37,000,000 written in scientific notation is:

What is the probability of tossing a coin and getting heads twice in a row?
‘What is the median of the numbers 4, 3,5, 7,9, and 1?

Based on the following circle graph, how much time does Timmy spend doing homework?

Sleeping
22%

Eating
12.5%

How Timmy Spends His 24-Hour Day
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Answers
1. 1,200
24

N
W

o v & W N

(V)]

~

goxlw
o
_ =
W

W|—

N

~
oY B~ vk

10. 5~

209 17
4—8 or 4 4_8

1
12. 6

68 33
13. E or IE

14. 1.741
15. 447

16. $46.56

17. 25

18. 18.4023

19. 21

20. 6,000

21. $2.40

22. 7.9

23. 39% or 7o
24. 04

25. 26.68

26. 9% or —%

10

125 1
1000 °' 8

28. 37.5% or 375 %
29. No.

30. 25%

31. 2

32. 63

33. 9

11.

27.
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34. 64
35. 37

1
36. 55 oor 55

37. 3.7x 10’

1
38. 7

1
39. 47 or 4.5

40. 3 hours
Arithmetic Review

Place Value

Each position in any number has place value. For instance, in the number 485, 4 is in the hundreds place, 8 is in the
tens place, and 5 is in the ones place. Thus, place value is as follows:

billions ———— 3 w

hundred millions ——— 3 ©

ten millions ——— = ©

millions ———————— 3 19

ten thousands —— 3

thousands ——— 3

hundreds —— 3

tens ——————

ones ——— = O

tenths ————— &

hundredths ——— =

thousandths ——— > o

ten-thousandths ——— 3 1o

hundred-thousandths —— > ©

millionths ——— 3

ten-millionths —— 3 ©

hundred-millionths —— 3 1o
and so on

hundred thousands —— 3

Rounding Off

To round off any number:

1. Underline the place value to which you’re rounding off.
2. Look to the immediate right (one place) of your underlined place value.

3. Identify the number (the one to the right). If it is 5 or higher, round your underlined place value up 1. If the num-
ber (the one to the right) is 4 or less, leave your underlined place value as it is and change all the other numbers to
its right to zeros. For example:

Round to the nearest thousand:
345,678 becomes 346,000
928,499 becomes 928,000

This works with decimals as well. Round to the nearest hundredth:
3.4678 becomes 3.47

298,435.083 becomes 298,435.08
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Part I: Working Toward Success

Estimating Sums, Differences, Products and Quotients

Knowing how to approximate or estimate not only saves you time but can also help you check your answer to see
whether it is reasonable.

Estimating Sums

Use rounded numbers to estimate sums. For example, give an estimate for the sum 3,741 + 5,021 rounded to the nearest
thousand.

3,741 + 5,021
) \J
4,000 + 5,000 = 9,000
So 3,741 + 5,021 = 9,000

Note: The symbol = means is approximately equal to.

Estimating Differences

Use rounded numbers to estimate differences. For example, give an estimate for the difference 317,753 — 115,522
rounded to the nearest hundred thousand.

317,753 - 115,522

\! \!
300,000 — 100,000 = 200,000
So 317,753 - 115,522 = 200,000

Estimating Products

Use rounded numbers to estimate products. For example, estimate the product of 722 x 489 by rounding to the nearest
hundred.

722 x 489
VRN
700 x 500 = 350,000
So 722 x 489 = 350,000

If both multipliers end in 50 or are halfway numbers, then rounding one number up and one number down gives a better
estimate of the product. For example, estimate the product of 650 x 350 by rounding to the nearest hundred.

650 x 350
Ll
Round one number up and one down. 700 x 300 = 210,000
So 650 %x 300 = 210,000

You can also round the first number down and the second number up and get this estimate:

650 x 350
Lol
600 x 400 = 240,000
So 650 x 350 =~ 240,000

In either case, this approximation is closer than if you round both numbers up, which is the standard rule.

94



A Quick Review of Mathematics

Estimating Quotients

Use rounded numbers to estimate quotients. For example, estimate the quotient of 891 + 288 by rounding to the nearest
hundred.

891 + 288
Lol
900 + 300 = 3
So 891 +288 =3

Fractions

Fractions consist of two numbers: a numerator (which is above the line) and a denominator (which is below the line).

numerator

1 - or numerator y denominator
2 denominator 2

The denominator indicates the number of equal parts into which something is divided. The numerator indicates how
many of these equal parts are contained in the fraction. Thus, if the fraction is % of a pie, then the denominator, 5,

indicates that the pie has been divided into 5 equal parts, of which 3 (the numerator) are in the fraction.

3 also

Sometimes it helps to think of the dividing line (in the middle of a fraction) as meaning out of. In other words, 5

means 3 out of 5 equal pieces from the whole pie.

Common Fractions and Improper Fractions

A fraction like %, where the numerator is smaller than the denominator, is less than one. This kind of fraction is called a

common fraction.
Sometimes a fraction represents more than one. This is when the numerator is larger than the denominator. Thus, % is

more than one. This is called an improper fraction.

Mixed Numbers

or %), it is called a mixed

AN

When a term contains both a whole number (such as 3, 8 or 25) and a fraction (such as %,

number. For example, 5% and 290% are both mixed numbers.

To change an improper fraction to a mixed number, divide the denominator into the numerator. For example:

18 _
5 =3

([
(V)]
|>—A>—a
WL cow

To change a mixed number to an improper fraction, multiply the denominator by the whole number, add the numerator
and put the total over the original denominator. For example:

4 2x4+1=9

o

1
2
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Reducing Fractions

A fraction must be reduced to lowest terms. This is done by dividing both the numerator and the denominator by the
largest number that divides evenly into both. For example, % is reduced by dividing both terms by 2, giving %
Likewise, % is reduced to % by dividing both the numerator and denominator by 5.

Adding Fractions

To add fractions, first change all denominators to their lowest common denominator (LCD)—the lowest number that
can be divided evenly by all the denominators in the problem. When all the denominators are the same, add fractions by
simply adding the numerators (the denominator remains the same). For example:

3.3 1.3
58 one-half is 42 . ;:han_ge both
——*—{ "3 {
z 7
8 12

In the first example, we changed the % to % because 8 is the LCD, and then we added the numerators 3 and 4 to get %

In the second example, we had to change both fractions to get the LCD of 12, and then we added the numerators to

get l. Of course, if the denominators are already the same, just add the numerators. For example:

12

6 ,3_9
mti.1

Adding Mixed Numbers

To add mixed numbers, the same rule (find the LCD) applies, but always add the whole number to get your final answer.
For example:

) change one-half
22 =27 {to two-fourths

+3ly =3,
5%
L remember to add
the whole numbers

Subtracting Fractions

To subtract fractions, the same rule (find the LCD) applies, except subtract the numerators. For example:

A— ool

00| |oo|to ool

96



A Quick Review of Mathematics

Subtracting Mixed Numbers

When you subtract mixed numbers, sometimes you have to borrow from the whole number, just like you sometimes
borrow from the next column when subtracting ordinary numbers. For example:

37%

411
651 AV
- 129 - 2%

522 1% =114
you borrowed 1 you borrowed one in
from the 10's the form 6/6 from
column the 1's column

To subtract a mixed number from a whole number, you have to borrow from the whole number. For example:

borrow one in the form of

_ &5
6 =5/ <— {5/5 from the 6

-3l5 =315
245
& {remember to subtract the

remaining whole numbers

Multiplying Fractions

Simply multiply the numerators, and then multiply the denominators. Reduce to lowest terms if necessary. For example:

5 _10 10

_10 10 .5
X 2= 36 reduce 36 to 18

[SS11\8)

This answer had to be reduced because it wasn’t in lowest terms.

Canceling When Multiplying Fractions

You could have canceled first. Canceling eliminates the need to reduce your answer. To cancel, find a number that divides
evenly into one numerator and one denominator. In this case, 2 divides evenly into 2 in the numerator (it goes in one time)
and 12 in the denominator (it goes in 6 times). Thus:

Z s
JLA— X [
372,
Now that you’ve canceled, you can multiply as before.
1
z 5
3

5
“V 718
You can cancel only when multiplying fractions.

Multiplying Mixed Numbers

To multiply mixed numbers, first change any mixed number to an improper fraction. Then multiply as previously
shown. To change mixed numbers to improper fractions:

1. Multiply the whole number by the denominator of the fraction.

2. Add this to the numerator of the fraction.
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3. This is now your numerator.

4. The denominator remains the same.

—_

_10 -9 _
_3>< = =7

12

6
2

ENN=)

=7

_.
| —

Then, change the answer, if it is in improper form, back to a mixed number and reduce if necessary.

Dividing Fractions

To divide fractions, invert (turn upside down) the second fraction and multiply. Then, reduce if necessary. For example:

—|tn
A\
—t

N\~
wn|—
N\~
N\~
Q| —
QN —
D —

Simplifying Fractions

If either numerator or denominator consists of several numbers, these numbers must be combined into one number.
Then, reduce if necessary. For example:

28+ 14 _ 42

26+17 43

1,1 1,2 3

4% _4%4 4 _3.12.36_9_,2
1, 1-4_ 3°7 477 27 7
374 12 12 12

Decimals

Fractions can also be written in decimal form by using a symbol called a decimal point. All numbers to the left of the

decimal point are whole numbers. All numbers to the right of the decimal point are fractions with denominators of only
10, 100, 1,000, 10,000, and so on, as follows:

Adding and Subtracting Decimals

To add or subtract decimals, just line up the decimal points and then add or subtract in the same manner as when adding
or subtracting regular numbers. For example:

23.6 + 1.75 + 300.002 = 23.6
1.75
300.002
325.352

Adding zeros can make the problem easier to work:
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23.600
1.750
300.002
325.352

and 54.26
5426-1.1= -1.10
53.16

8
and 7890
78.9-37.43 = ~37.43
4147

Whole numbers can have decimal points to their right. For example:

6 9
17-843 = 17.90
-8.43
8.57

Multiplying Decimals

To multiply decimals, multiply as usual. Then, count the total number of digits above the line that are to the right of all
decimal points. Place the decimal point in the answer so that the number of digits to the right of the decimal is the same
as it is above the line. For example:

40.012 —«— 3 digits {total of 4 digits above the line that

. 3.1 <—1digit |are to the right of the decimal point

40012
_ 120036 decimal point placed so there is
124.0372 —«— 4 digits < same number of digits to the right
of the decimal point

Dividing Decimals

Dividing decimals is the same as dividing other numbers, except that when the divisor (the number you’re dividing by)
has a decimal, move it to the right as many places as necessary until it is a whole number. Then move the decimal point
in the dividend (the number being divided into) the same number of places. Sometimes you have to add zeros to the
dividend (the number inside the division sign).

4.
1.25)5. = 125)500.

or
13000

0.002 )26. =2 )26000.
Conversions

Changing Decimals to Percents

To change decimals to percents:

1. Move the decimal point two places to the right.

2. Insert a percent sign.
75 =75%
05=5%
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Changing Percents to Decimals

To change percents to decimals:

1. Eliminate the percent sign.
2. Move the decimal point two places to the left. (Sometimes adding zeros is necessary.)

75% = .75
5% = .05
23% = .23
2% = .002
Changing Fractions to Percents
To change a fraction to a percent:
1. Multiply by 100.
2. Insert a percent sign.
=< )xlooz%:m%

Changing Percents to Fractions
To change percents to fractions:
1. Divide the percent by 100.

2. Eliminate the percent sign.

3. Reduce if necessary.

w

_60 _3 _ 13
60% =100 = 5 13% =160

Changing Fractions to Decimals

To change a fraction to a decimal, simply do what the operation says. In other words, 2% means 13 divided by 20. So,
do just that. (Insert decimal points and zeros accordingly.)

.65 5 .625
20)13.00 = .65 3= 8)5.000 = .625
Changing Decimals to Fractions
To change a decimal to a fraction:
1. Move the decimal point two places to the right.
2. Put that number over 100.
3. Reduce if necessary.
_65 _13
65=100 = 20
-5 _1
05=100 = 20
15 _3
73=100 = 4
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Read it: .8

.8
Write it: 10
Reduce it: %

Using Percents

Finding the Percent of a Number

To determine the percent of a number, change the percent to a fraction or decimal (whichever is easier for you) and
multiply. The word of means multiply.

For example:
1. What is 20% of 80?

20 1600 _ _ _
(m> x80="1000 =16 or 20x80=16.00= 16

2. Whatis 12% of 50?

12 _ 600 _ o
<m>><50—100—6or.12><50—6.00—6
3, Whatis%%of18?
1
2 (1 _18 9 _
mms_( 00>><18—200—100 or .005 X 18 = .09

Other Applications of Percent

Turn the question (word for word) into an equation. For what substitute the letter x; for is substitute an equal sign; for
of substitute a multiplication sign. Change percents to decimals or fractions, whichever you find easier. Then solve the
equation.

For example:

1. 18 is what percent of 90?

2. 10is 50% of what number?

3. Whatis 15% of 60?

or .15(60)=9
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Percentage Increase or Decrease

To find the percentage change (increase or decrease), use this formula:

change

Starting point x 100 = percentage change

For example:

1. What is the percentage decrease of a $500 item on sale for $400?

Change: 500 — 400 = 100

x 100 = % x 100 = % x 100 = 20% decrease

change
starting point

2. What is the percentage increase of Jon’s salary if it goes from $150 a month to $200 a month?

Change: 200 — 150 = 50

change _ 50 1 Caaly
Starting point X100 = 755 * 100 = 3 X 100 =333 % increase

Signed Numbers (Positive Numbers and Negative Numbers)

On a number line, numbers to the right of 0 are positive. Numbers to the left of O are negative, as follows:

..-3 2 - 0 +1 +2 +3...

Given any two numbers on a number line, the one on the right is always larger, regardless of its sign (positive or negative).

Adding Signed Numbers

When adding two numbers with the same sign (either both positive or both negative), add the numbers and keep the
same sign. For example:

+5 -8
++7 +-3
+12 -11

When adding two numbers with different signs (one positive and one negative), subtract the numbers and keep the sign
from the larger one. For example:

+5 -59
+-17 ++72
-2 +13

102



A Quick Review of Mathematics

Subtracting Signed Numbers

To subtract positive and/or negative numbers, just change the sign of the number being subtracted and add. For example:

+12 +12 -19 -19
R
+8 =25
-14 -14 +20  +20
e
-10 +23

Multiplying and Dividing Signed Numbers

To multiply or divide signed numbers, treat them just like regular numbers but remember this rule: An odd number of
negative signs produces a negative answer; an even number of negative signs produces a positive answer. For example:

(=3)(+8)(~3)(~ 1)(~2) =+ 240

Absolute Value

The numerical value when direction or sign is not considered is called the absolute value. The value of a number is writ-
ten |3| =3 and |—4| = 4. The absolute value of a number is always positive except when the number is 0. For example:

-8]=8
3-9]=|-6[=6
3-]-6|=3-6= -3

Note: Absolute values must be taken first, or the work must be done first within the absolute value signs.

Powers and Exponents

An exponent is a positive or negative number placed above and to the right of a quantity. It expresses the power to
which the quantity is to be raised or lowered. In 4°, 3 is the exponent. It shows that 4 is to be used as a factor three
times. 4 X 4 x 4 (multiplied by itself twice). 4° is read four to the third power (or four cubed). For example:

2*=2x2%x2x2=16
32=3x%x3=9

Remember that x' = x and x° = 1 when x is any number (other than 0). For example:

2'=2
2°=1
3'=3
=1

Negative Exponents

If an exponent is negative, such as 37, then the number and exponent can be dropped under the number 1 in a fraction
to remove the negative sign. The number can be simplified as follows:
-1 _

-2
37=3=

O|—
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Operations with Powers and Exponents

To multiply two numbers with exponents, if the base numbers are the same, simply keep the base number and add the
exponents. For example:

2'x2° =2} [(2X2X2)X(2X2X2xXx2x2)=2% 209 =29
7*x7'=7°
To divide two numbers with exponents, if the base numbers are the same, simply keep the base number and subtract the
second exponent from the first. For example:
3432232 [3(4—2):32]
6
%:96+92:94 [9(6—2):94]
Three Notes:

m [f the base numbers are different in multiplication or division, simplify each number with an exponent first, and
then perform the operation.

m To add or subtract numbers with exponents, whether the base is the same or different, simplify each number with
an exponent first, and then perform the indicated operation.

® If a number with an exponent is taken to another power (4°)*, simply keep the original base number and multiply
the exponents. For example:

(42)3 - 46 [4(2 x 3) - 46]
(34)2 — 38

Squares and Square Roots

To square a number, just multiply it by itself. For example, 6 squared (written 6%) is 6 x 6, or 36. Thirty-six is called a
perfect square (the square of a whole number).

Following is a list of some perfect squares:

1’=1
22=4
3’=9
4’=16
5°=25
6°=36
7" =49
82 =64
9° =81
10> = 100
11°=121
122=144 . ..

Square roots of nonperfect squares can be approximated. Two approximations to remember are:

‘/Ezl.ét
J3=17
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To find the square root of a number, find some number that when multiplied by itself gives you the original number. In
other words, to find the square root of 25, find the number that when multiplied by itself gives you 25. The square root
of 25, then, is 5. The symbol for square root is /_ . Following is a list of perfect (whole number) square roots:

<,

1=1

J4=2

®

In
O o0 9 N W B

eEERRE

¢v100 =10

Square Root Rules

Two numbers multiplied under a radical (square root) sign equal the product of the two square roots. For example:

J(4)(25) = /4 x/25=2%5=10 or /100 = 10
Likewise with division:

64 _ /64 _ 38
/;:72724 01‘/%24

Addition and subtraction, however, are different. The numbers must be combined under the radical before any computa-
tion of square roots is done. For example:

J10+6=,/16=4 /1046 does not equal [#]/ﬁ+/€
J93-12=,/81=9

Approximating Square Roots

To find a square root that is not a whole number, you should approximate. For example:
Approximate ‘/ﬁ .

Since ‘/ﬁ is between /4_9 and /@, it falls somewhere between 7 and 8. And because 57 is just about halfway between

49 and 64, ‘/ﬁ is approximately 7 %

Approximate /@
9 10
/81</83</100

Since /@ is slightly more than /ﬁ (whose square root is 9), /@ is a little more than 9. Because 83 is only two steps
up from the nearest perfect square (81) and 17 steps to the next perfect square (100), 83 is % of the way to 100.

Therefore, \/8> ~9.1.
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Simplifying Square Roots
To simplify numbers under a radical (square root sign):

1. Factor the number to two numbers, one (or more) of which is a perfect square.
2. Take the square root of the perfect square(s).
3. Leave the other factors under the f .

Simplify 4/75.

J75=/25x3=,/25%x,/3=5/3

Simplify 4/200.

/200 = /1002 = /100 x /2 = 10 /2

Simplify 4/900.

/900 = /100 x 9 = /100 x /9 = 10x 3 = 30

Scientific Notation

Very large or very small numbers are sometimes written in scientific notation. A number written in scientific notation is
a number equal to or greater than 1, but less than 10 and multiplied by a power of 10. For example:

1. 2,100,000 written in scientific notation is 2.1 x 10°.

Simply place the decimal point to get a number between 1 and 10, and then count the digits to the right of the
decimal to get the power of 10.

2 100 000 moved 6 digits to the left
NAAAAA

2. .0000004 written in scientific notation is 4 x 107".

Simply place the decimal point to get a number between 1 and 10, and then count the digits from the original dec-
imal point to the new one.

0000004, moved 7 digits to the right

Whole numbers have positive exponents, and fractions have negative exponents.
To change from scientific notation, simply move the decimal point according to the exponent of 10. For example:

4 _ . .
1. 3.2x10"=3.2000 = 32,000 In this case 4 places to the right.

2. 2.6x 107 =002.6 =.0026 In this case 3 places to the left.

Parentheses

Parentheses are used to group numbers. Everything inside a set of parentheses must be done before any other opera-
tions. For example:

6-(3+a-2b+c)=
6+(H3-a+2b-c)=
6+3-a+2b-c=9-a+2b-c
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Order of Operations

If addition, multiplication, division, powers, parentheses and so on are all contained in one problem, the order of opera-
tions is as follows:

1. parentheses
2. exponents

3. multiplication

o whichever comes first, left to right
4. division

5. addition

6. subtraction } whichever comes first, left to right

For example:

10-3x6+10°+(6+1)x4=
10— 3 x 6 + 10 + (7) x 4 = (parentheses first)
10 -3 x 6 + 100 + (7) X 4 = (exponents next)
10 — 18 X 100 + 28 = (multiplication)
—8 + 100 + 28 = (addition/subtraction, left to right)
92 +28 =120

An easy way to remember the order of operations after parentheses is: Please Excuse My Dear Aunt Sally, or PEMDAS
(Parentheses, Exponents, Multiplication, Division, Addition, Subtraction).

Some Basic Probability and Statistics

Probability

Probability is the numerical measure of the chance of an outcome or event occurring. When all outcomes are equally
likely to occur, the probability of the occurrence of a given outcome can be found by using the following formula:

number of favorable outcomes

Probability= number of possible outcomes

For example:

1. Using the equally divided spinner shown in the following figure, what is the probability of spinning a 6 in one spin?

Because there is only one 6 on the spinner out of 10 numbers and all the numbers are equally spaced, the

probability is 1 out of 10 or %
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2. Again, using the spinner shown previously, what is the probability of spinning a 3 or a 5 in one spin?
Because there are 2 favorable outcomes out of 10 possible outcomes, the probability is 2 out of 10 or %, or %

When two events are independent of each other, multiply to find the favorable and/or possible outcomes.

3. What is the probability of tossing heads three consecutive times with a two-sided fair coin?

Since each toss is independent and the odds are % for each toss, the probability is:

X

1
5 X

=
N|—
0| —

4. Three green marbles, two blue marbles, and five yellow marbles are placed in a jar. What is the probability of
selecting at random, a green marble on the first draw?

Since there are 10 marbles (total possible outcomes) and 3 green marbles (favorable outcomes), the probability

. 3
is 3 out of 10, or 10

Statistics

The study of numerical data and its distribution is called statistics.

The three basic measures indicating the center of a distribution are: mean, median and mode.

Mean, Arithmetic Mean or Average

To find the average of a group of numbers:

1. Add them up.
2. Divide by the number of items you added.

For example:

1. What is the average of 10, 20, 35, 40 and 45?

10+20+35+40+45=150
150 +5=30

The average is 30.

2. What is the average of 0, 12, 18, 20, 31 and 45?

0+12+18+20+31+45=126
126 + 6 =21

The average is 21.

3. What is the average of 25, 27, 27 and 27?

25+27+27+27 =106
106 +4=267
The average is 26%.
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Median

A median is simply the middle number in a list of numbers that have been written in numerical order.

For example, in the following list—3, 4, 6, 9, 21, 24, 56—the number 9 is the median. If the list contains an even number
of items, average the two middle numbers to get the median.

For example, in the following list—S5, 6, 7, 8, 9, 10—the median is 7 % Because there is an even number of items, the

average of the middle two, 7 and 8, gives the median. The list has to be in numerical order (or put in numerical order)
first. The median is easy to calculate and is not influenced by extreme measures.

Mode

A mode is simply the number most frequently listed in a group of numbers.

For example, in the following group—35, 9,7, 3,9, 4, 6,9, 7, 9, 2—the mode is 9 because it appears more often than
any other number. There can be more than one mode. If there are two modes, the group is called bimodal.

Graphs

Information can be displayed in many ways. The three basic types of graphs you should know about are bar graphs, line
graphs and circle graphs (or pie charts). You should also know the scatter plot, which is similar to a coordinate graph.

When answering questions related to a graph:

m  Examine the entire graph—notice labels and headings.

m Focus on the information given.

m  Look for major changes—high points, low points, trends.

m Do not memorize the graph; refer to it.

m  Pay special attention to which part of the graph the question is referring to.

m Reread the headings and labels if you don’t understand.

Bar Graphs

Bar graphs convert the information in a chart into separate bars or columns. Some graphs list numbers along one edge
and places, dates, people, or things (individual categories) along the other edge. Always try to determine the relation-
ship between the columns in a graph or chart.

For example:

1. The following bar graph indicates that City W has approximately how many more billboards than City Y?

City W |
City X
Gyvy [ ]
Ctyz [ 1

| | | | |
0 100 200 300 400 500
Billboards
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The graph shows the number of billboards in each city, with the numbers given along the bottom of the graph in
increases of 100. The names are listed along the left side. City W has approximately 500 billboards. The bar
graph for City Y stops about halfway between 100 and 200. Consider that halfway between 100 and 200 is 150.
So City W (500) has approximately 350 more billboards than City Y (150).

500 - 150 = 350

Based on the following bar graph, answer these questions:

A. The number of books sold by Mystery Mystery from 1990 to 1992 exceeded the number of those sold by
All Sports by approximately how many?

B. From 1991 to 1992, the percent increase in number of books sold by All Sports exceeded the percent
increase in number of books sold by Mystery Mystery by approximately how much?

C. What caused the 1992 decline in Reference Unlimited’s number of books sold?

3.5 —

3.0 —

2.5 —

20 ]
1.5 —

Number of Books in Millions

S
I

[9,]
IIII|IIII

1990 1991 1992 1990 1991 1992 1990 1991 1992

Mystery Reference All Sports
Mystery Unlimited

The graph contains multiple bars representing each publisher. Each single bar stands for the number of books sold
in a single year. You might be tempted to write out the numbers as you do your arithmetic (3.5 million = 3,500,000).
Writing out the numbers is unnecessary, as it often is with graphs that use large numbers. Since all measurements
are in millions, adding zeros does not add precision to the numbers.

Referring to the Mystery Mystery bars, the number of books sold per year is as follows:

1990 =2.5
1991 =25
1992 =34
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Use a piece of paper as a straightedge to determine this last number. Totaling the number of books sold for all
three years gives 8.4.

Referring to the All Sports bars, the number of books sold per year is as follows:

1990 =1
1991 =2.1
1992 =3

Again, use a piece of paper as a straightedge, but don’t designate numbers beyond the nearest 10th because the graph
numbers prescribe no greater accuracy than this. Totaling the number of books sold for all three years gives 6.1.

So, the number of books sold by Mystery Mystery exceeded the number of books sold by All Sports by 2.3 million.

. Graph and chart questions might ask you to calculate percent increase or percent decrease. The formula for
figuring either of these is the same.

change

starting pownt = percent change

In this case, the percent increase in number of books sold by Mystery Mystery can be calculated first.

Number of books sold in 1991 =2.5
Number of books sold in 1992 = 3.4
Change = .9

The 1991 amount is the starting point, so:

change 9

starting point _ 2.5 _ 36%

The percent increase in number of books sold by All Sports can be calculated as follows:

Number of books sold in 1991 = 2.1
Number of books sold in 1992 =3
Change = .9

change _9 _ _
starting point ~ 2.1~ 4.28 =~ 43%

So the percent increase of All Sports exceeded that of Mystery Mystery by 7%:

43% — 36% = 1%

. This question cannot be answered based on the information in the graph. Never assume information that is not
given. In this case, the multiple factors that could cause a decline in the number of books sold are not represented
by the graph.

Line Graphs

Line graphs convert data into points on a grid. These points are then connected to show a relationship among items,
dates, times and so on. Notice the slopes of the lines connecting the points. These lines show increases and decreases—
the sharper the slope upward, the greater the increase, the sharper the slope downward, the greater the decrease. Line
graphs can show trends, or changes, in data over a period of time.
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For example:

1. Based on the following line graph, answer these questions:

A. In what year was the property value of Moose Lake Resort about $500,000?
B. In which 10-year period was there the greatest decrease in the property value of Moose Lake Resort?

$800,000
$700,000
$600,000
$500,000
$400,000
$300,000
$200,000
$100,000]

Total Value

1 1 1 1 1 1 1 1
1920 1930 1940 1950 1960 1970 1980 1990
Years

A. The information along the left side of the graph shows the property value of Moose Lake Resort in increments of
$100,000. The bottom of the graph shows the years from 1920 to 1990. In 1970, the property value was about
$500,000. Using a sheet of paper as a straightedge helps to see that the dot in the 1970 column lines up with
$500,000 on the left.

B. Since the slope of the line goes down from 1920 to 1930, there must have been a decrease in property value. If
you read the actual numbers, you notice a decrease from $300,000 to about $250,000.

2. According to the following line graph, the tomato plant grew the most between which two weeks?

100 4
90
80
70
60
50
40

Centimeters

30
20

1 2 3 4 5 6 7 8
Weeks

The numbers at the bottom of the graph give the weeks of growth of the plant. The numbers on the left give the
height of the plant in centimeters. The sharpest upward slope occurs between week 3 and week 4, when the plant
grew from 40 centimeters to 80 centimeters, a total of 40 centimeters growth.

Circle Graphs or Pie Charts

A circle graph, or pie chart, shows the relationship between the whole circle (100%) and the various slices that represent
portions of that 100%—the larger the slice, the higher the percentage.
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For example:

1. Based on the following circle graph:

A. If Smithville Community Theater has $1,000 to spend this month, how much is spent on set construction?

B. What is the ratio of the amount of money spent on advertising to the amount of money spent on set
construction?

Smithville Community Theater
Expenditures

20%
set 25%

construction staff

salaries

20%
costumes
and props

15%
advertising

A. The theater spends 20% of its money on set construction. Twenty percent of $1,000 is $200, so $200 is spent on
set construction.

B. To answer this question, you must use the information in the graph to make a ratio.

advertising _ 15% of 1000 _ 150 _3
set construction 20% of 1000 ~— 200 ~ 4

ég% reduces to %

Notice that

2. Based on the following circle graph:

A. If the Bell Canyon PTA spends the same percentage on dances every year, how much do they spend on
dances in a year in which the total amount spent is $15,000?

B. The amount of money spent on field trips in 1995 was approximately what percent of the total amount
spent?

$2,900
field trips

$1,400
student
awards

$2,400

student
store

supplies

$2,200
dances

$10,000 Total Expenditures

A. To answer this question, must find a percent, and then apply this percent to a new total. In 1995, the PTA spent
$2,200 on dances. This can be calculated as 22% of the total spent in 1995 by the following method:

2,200 22
10,000 ~ 100 ~ 22%
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Multiplying 22% by the new total amount spent ($15,000) gives the right answer.

22% = .22
.22 % 15,000 = 3,300 or $3,300

You could use another common-sense method. If $2,200 out of $10,000 is spent for dances, $1,100 out of every
$5,000 is spent for dances. Since $15,000 is 3 x $5,000, 3 x $1,100 is $3,300.

B. By carefully reading the information in the graph, you find that $2,900 was spent on field trips. The information
describing the graph explains that the total expenditures were $10,000. Because $2,900 is approximately $3,000,
the approximate percentage is worked out as follows:

3,000 _ 30 _
10,000 ~ 100 ~ 0%

Scatter Plot

A scatter plot is a graph representing a set of data and showing a relationship or connection between the two quantities
given. The graph is typically placed in one part of a coordinate plane (the upper right quarter, called Quadrant I). When
the data is placed on the scatter plot, usually a relationship can be seen. If the points appear to form a line, a linear
relationship is suggested.

If the line goes up to the right, that is, one quantity increases as another increases, then the relationship is called a positive
correlation. For example:

v 100 :
8= 90 .
:8_ [ ]

go & "

g?g 70 o

gg 60 J

e 50

12 3 45 6 7

Number of hours studying

If the line goes down to the right, that is, one quantity decreases as another increases, then the relationship is called a
negative correlation. For example:

40—

20
1.0 *

Grade point average

4 8 12 16 20

Days absent from school
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If the data does not appear to show any line or any relationship between the quantities, the scatter plot is said to show
no correlation. For example:

100

O
o
.

[e5}
o

Math test score
(percent right)
3

(e
o

30 60 90 120 150 180 210

Time spent listening to music
(minutes)

Algebra Diagnostic Test

Questions
1. The sum of a number and 9 can be written:
2. Evaluate: 3x* + 5y + 7if x=—2and y = 3.
3. Solveforx:x+5=17.
4. Solve for x: 4x + 9 =21.
5. Solve forx: 5x+7=3x-09.
6. Solve for x: |x|—4=38.
7. Solve forx: mx—-n=y.

8. Solve for x:

~[t

9. Solve for y:

[ x|w
ool<

10. Simplify 8xy’ + 3xy + 4xy’ — 2xy.
11. Simplify 6x*(4x’y).

12. x°=

13. Simplify (5x + 2z) + 3x — 4z).
14. Simplify (4x —77) — 3x — 42).
15. Factor ab + ac.

16. Factor x’ — 5x — 14.

17. Solve x* + 7x = —10.

18. Solve for x: 2x +3 < 11.
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19. Solve for x: 3x + 4 = 5x — 8.
20. Solve for x: |x—3|<6.
21. Solve forx: 2|x|+4 =>8.

22. Solve this system for x and y:
8x+2y=7
3x—4y=5

23. Graph x + y = 6 on the following graph:

51
i
31
.l

14
24
34
4+
5+

24. What is the slope and the y-intercept of the equation y = 6x + 2?

25. What is the equation of the line passing through the points (3,6) and (2,-3)?

Answers

1. n+9o0r9+n

2. 34

o u W
=
I
w

x=12o0or-12

10. 12xy" + xy
11. 24x°y
12. =
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13. 8x-2z

14. x-3z

15. a(b +c¢)

16. (x—7)(x +2)
17. x=-2orx=-5
18. x<4

19. x<6

20. -3 <x <9 could also be written x > -3 and x <9

21. x>2o0rx<-2

22, x=1,y= -1

2
23.

y

5
4 -
3
2
1+

A Quick Review of Mathematics

24. Slope = 6, y-intercept =2
25. y=9x-21

Algebra Review

5 43210

-2
-3
—4
—5 1

=

Variables and Algebraic Expressions

A variable is a symbol used to denote any element of a given set—often a letter used to stand for a number. Variables
are used to change verbal expressions into algebraic expressions. For example:

Give the algebraic expression:

Verbal Expression

Algebraic Expression

(@) the sum of a number and 7

n+7o0r7+n

(b) the number diminished by 10 n-10
(0 seven times a number 7n
(d) x divided by 4 x/4

(e) five more than the product of 2 and n

2n+5o0r5+2n
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These words can be helpful in making algebraic expressions.

Key Words Denoting Addition

sum larger than enlarge
plus gain rise
more than increase grow

greater than

Key Words Denoting Subtraction

difference smaller than lower
minus fewer than diminish
lose decrease reduced
less than drop

Key Words Denoting Multiplication

product times of

multiplied by twice

Key Words Denoting Division

quotient ratio

divided by half

Evaluating Expressions

To evaluate an expression, insert the value for the unknowns and do the arithmetic.
For example:

Evaluate each of the following.

1. ab+cifa=5b=4andc=3

5(4)+3 =
20+3=23
2. 2 +3y+6ifx=2andy=9
22 +3(9) + 6=
2(4)+27 + 6=
8+27+6=41
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Equations

An equation is a relationship between numbers and/or symbols. It helps to remember that an equation is like a balance
scale, with the equal sign (=) being the fulcrum, or center. Thus, if you do the same thing to both sides of the equal sign
(say, add 5 to each side), the equation is still balanced. To solve an equation, first you must get the variable you are
looking for on one side of the equal sign and everything else on the other side.

For example:

1. Solve forx: x - 5=23

To solve the equation x — 5 = 23, get x by itself on one side; therefore, add 5 to both sides:

x—5=23
+5 +5
X =28

In the same manner, subtract, multiply, or divide both sides of an equation by the same (nonzero) number, and the equa-
tion does not change. Sometimes you have to use more than one step to solve for an unknown.

For example:

2. Solve forx:3x+4=19

Subtract 4 from both sides to get the 3x by itself on one side:

3x+4=19
-4 -4
3x =15
Then divide both sides by 3 to get x:
3 _15
3 3
x=5
3. Solveforx: 6x+3=4x+5
Add -3 to each side:
6x+3=4x+5
-3 -3
6x =4x+2
Add —4x to each side:
6x =4x+2
—4x —4x
2x = 2
Divide each side by 2:
22
2 2
x=1

Remember: Solving an equation requires using opposite operations until the variable is on one side by itself
(for addition, subtract; for multiplication, divide; and so on).
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Solving Equations Containing Absolute Value

To solve an equation containing absolute value, isolate the absolute value on one side of the equation. Then, set its
contents equal to both + and — the other side of the equation and solve both equations.

For example:

1. Solve for x: |x|+2=5

Isolate the absolute value

|x|+2=5
-2 =2
x| =3

Set the contents of the absolute value portion equal to +3 and 3.

x=3
x=-3
Answer: 3, -3
2. Solve forx: 3|x—1|-1=11
Isolate the absolute value.
3lx=1-1=11
+1 +1
3lx=1] =12
3lx—1
Divide by 3. % Z%
|x—1| =4

Set the contents of the absolute value portion equal to +4 and —4.

Solving for x,

x—1=4 x—1=-4
+1 +1 +1  +1
X = X =-3

Answer: 5, -3

Understood Multiplying

When two or more variables, or a number and variables, are written next to each other, they are understood to be
multiplied. Thus, 8x means 8 times x, ab means a times b, and 18ab means 18 times a times b.

Parentheses also represent multiplication. Thus, (a)b means a times b. A raised dot also means multiplication. Thus, 6 - 5
means 6 times 5.
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Literal Equations

Literal equations have no numbers, only symbols (variables). For example:

Solve for Q: QP -X=Y

First add X to both sides:

Then divide both sides by P:

Again opposite operations were used to isolate Q.

Cross Multiplying

Solve for x: % = g

To solve this equation quickly, cross multiply. To cross multiply:

1. Bring the denominators up next to the numerators on the opposite side.

2. Multiply.
b_p
X q
bg = px
Then, divide both sides by p to get x alone:
bg _px
p P
bq _ bq
7 =X 0or x= 7

Cross multiplying can be used only when the format is two fractions separated by an equal sign.

Proportions
Proportions are written as two fractions equal to each other.

Solve this proportion for x: g = %

This is read “p is to g as x is to y.” Cross multiply and solve:

py=xq

Dy _xq
q q

A Quick Review of Mathematics
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Monomials and Polynomials

A monomial is an algebraic expression that consists of only one term. For instance, 9x, 4a”, and 3mpxz’ are all monomials.

A polynomial consists of two or more terms; x + v, y° — x*, and x° + 3x + 5y” are all polynomials.

Adding and Subtracting Monomials

To add or subtract monomials, follow the same rules as with regular signed numbers, provided that the terms are alike:

15x% yz
-18x°yz  3x+2x=5x

-3x’yz
Multiplying and Dividing Monomials
To multiply monomials, add the exponents of the same terms:

o =

EXXXX)EXXXXxXX)=x

To divide monomials, subtract the exponents of like terms:

5 4716
y_4:y11 xzy :xzy 3?3612 — _4a3b5

Remember: x is the same as x'.

Working with Negative Exponents

If an exponent is negative, such as x°, then the variable and exponent can be dropped under the number 1 in a fraction
to remove the negative sign, as follows.

Another example:

Adding and Subtracting Polynomials

To add or subtract polynomials, just arrange like terms in columns, and then add or subtract:

Add:
a’+ ab+ b’
Add: 3a’+4ab —2b°
4a’+5ab - b’
Subtract:
a’+b’ a+ b’
Subtract: (—)2a’-b’ +-2a’+ b’
—a’+2b’
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Multiplying Polynomials
To multiply polynomials, multiply each term in one polynomial by each term in the other polynomials. Then simplify if
necessary:

(3x+a)(2x—2a)=
2x—2a 23
+2ax—2a’>  similar to 207
6x’— 6ax 230
6x*—4dax—2a’ 427

Factoring

To factor means to find two or more quantities whose product equals the original quantity.

Factoring Out a Common Factor
Factor 2y’ — 6y.

1. Find the largest common monomial factor of each term.
2. Divide the original polynomial by this factor to obtain the second factor. (The second factor is a polynomial.)

2y’ — 6y =2y(y" - 3)

Another example: X=d+ X=X -4+ 1)

Factoring the Difference Between Two Squares
Factor x* — 144.

1. Find the square root of the first term and the square root of the second term.

2. Express your answer as the product of the sum of the quantities from step 1 times the difference of those quantities.
=144 = (x + 12)(x — 12)
Another example: a-b=(a+b)a-b)

Note: x* + 144 is not factorable.

Factoring Polynomials That Have Three Terms: Ax* + Bx + C

To factor polynomials that have three terms, of the form Ax” + Bx + C:

1. Check to see if you can monomial factor (factor out common terms). Then, if A = 1 (that is, the first term is
simply x°), use double parentheses and factor the first term. Place these factors in the left sides of the parentheses.

For example, (x )(x ).
2. Factor the last term, and place the factors in the right sides of the parentheses.

To decide on the signs of the numbers, do the following:
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sign of the last term is negative:

Find two numbers whose product is the last term and whose difference is the coefficient (number in front) of the
middle term.

Give the larger of these two numbers the sign of the middle term, and give the opposite sign to the other factor.
sign of the last term is positive:

Find two numbers whose product is the last term and whose sum is the coefficient of the middle term.

Give both factors the sign of the middle term.

For example,

1.
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Factor x* — 3x — 10.

First check to see if you can monomial factor (factor out common terms). Because this is not possible, use double
parentheses and factor the first terms as follows: (x )(x ).

Next, factor the last term (10) into 2 times 5. (Using the preceding information, 5 must take the negative sign and
2 must take the positive sign because they then total the coefficient of the middle term, which is —3.) Add the
proper signs, leaving:

x=5x+2)

Multiply the means (inner terms) and extremes (outer terms) to check your work.

(x—Sl(/x+ 2)
—5x

+2x

— 3x (which is the middle term)

To completely check, multiply the factors together.

x=95

X x+2

+ 2x—10
xX2—5x

x*=3x-10

Factor x* + 8x + 15.
x+3)(x+5)

Notice that 3 x5 =15 and 3 + 5 = 8, the coefficient of the middle term. Also, the signs of both factors are +, the
sign of the middle term. To check your work:

(x+ 32_(/x+ 5)
+3x

+ 5x
+ 8x (the middle term)

If, however, A # 1 (that is, the first term has a coefficient—for example, 4x* + 5x + 1), then additional trial and
error is necessary.
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3. Factor 4x* + 5x + 1.

2x+ )(2x+ ) might work for the first term. But when 1’s are used as factors to get the last term—
(2x + 1)(2x + 1)—the middle term comes out as 4x instead of 5x.
2x+ 1D (2x + 1
( \)_(/ )
+2x

+2x
+4x

Therefore, try (4x+ )(x+ ). This time, using 1’s as factors to get the last terms gives (4x + 1)(x + 1).
Checking for the middle term:

Ax+1) (x+1)

N
N
+4x
+ 5x

Therefore, 4x* + 5x + 1 = (4x + D(x + 1).

. Factor 5x° + 6x* + x.

Factoring out an x leaves x(5x” + 6x + 1).
Now, factor as usual giving x(5x + 1)(x + 1).
To check your work:

Gx+1) (x+1)

—/

+ 1x (the middle term
after x was

+5x% factored out)

+ 6x

Solving Quadratic Equations

A quadratic equation is an equation that could be written in the form Ax” + Bx + C = 0. To solve a quadratic equation:

1.

nok Wb

Put all terms on one side of the equal sign, leaving zero on the other side.
Factor.

Set each factor equal to zero.

Solve each of these equations.

Check by inserting your answer in the original equation.

For example,

1.

Solve x* — 6x = 16.
Following the steps, x* — 6x = 16 becomes x* — 6x — 16 = 0.
Factoring, (x — 8)(x-2)=0

x—8=0 or x+2=0

X =8 X =-2
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To check:
82-6(8)=16 or (2-6(-2)=16
64-48=16 or 4+12=16
16=16 or 16 =16

Both values 8 and -2 are solutions to the original equation.

2. Solve y’ = -6y —5.

Setting all terms equal to zero:

V' +6y+5=0

Factoring, (y + 5)(y + 1) =0
Setting each factor to 0:

y+5=0 or y+1=0
y=-5 or y=-1
To check:

(-5°=-6(-5)-5 or (-1)*=-6(-1)-5
25=30-5 or 1=6_5
2525 or 121

A quadratic equation with a term missing is called an incomplete quadratic equation.

3. Solvex’—16=0.
Factoring, (x + 4)(x—4) = 0:

x+4=0 or x-4=0
x=-4 or x=4

To check:

(-4?-16=0 or (4)*-16=0
16-16=0 or 16-16=0
0=0 or 0=0

4. Solve x* + 6x =0.
Factoring, x(x + 6) = 0:

=
1l
o

or x+6=0

Il
o

or x=-6
To check:

0P2+60)=0 or (-6)+6(-6)=0
0+0=0 or 36 +-36=0
0=0 or 0=0
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Inequalities

An inequality is a statement in which the relationships are not equal. Instead of using an equal sign (=), as in an equation,
we use > (greater than) and < (less than), or = (greater than or equal to) and < (less than or equal to).

When working with inequalities, treat them exactly like equations, except, when you multiply or divide both sides by a
negative number, reverse the direction of the sign. For example:

1.

2.

3.

Solve for x: 2x + 4 > 6.
2x+4> 6

-4 -4
2x > 2
2x
7>
X

S

>1

Solve for x: =7x > 14.

Divide by —7 and reverse the sign.

=Tx _ 14
-7 -~ =7
x<-=2

Solve for x: 3x + 2 > 5x - 10.

3x+2= 5x-10

-2 -2

3x 5x =12
—5x —5x

—2x

I\

I\

-12

Divide both sides by —2 and reverse the sign.
-12

-2
6

IN

—2x
-2
X

IA

Solving Inequalities Containing Absolute Value

To solve an inequality containing absolute value, follow the same steps as solving equations with absolute value, except
reverse the direction of the sign when setting the absolute value opposite a negative.

For example,

1.

Solve for x: |x = 1| >2.

Isolate the absolute value.

|[x=1]>2

Set the contents of the absolute value portion to both 2 and —2. Be sure to change the direction of the sign when
using —2.
Solve for x.
x—=1> 2 x—1< =2
+1 +1 or +1  +1
x >3 x < -1
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2. Solve for x: 3|x|-2=<1.
Isolate the absolute value.

3x[-2< 1

+2 +2
3|x| =3
3|3x| S%
| x| =1

Set the contents of the absolute value portion to both 1 and —1. Be sure to change the direction of the sign when
using —1.

x<1landx>-1

Solving for Two Unknowns—Systems of Equations

If you solve for two equations with the same two unknowns in each one, you can solve for both unknowns. There are
three common methods for solving: addition/subtraction, substitution and graphing.

Addition/Subtraction Method
To use the addition/subtraction method:

1. Multiply one or both equations by some number to make the number in front of one of the variables (the unknowns)
the same in each equation.
2. Add or subtract the two equations to eliminate one variable.

3. Solve for the other unknown.
4. Insert the value of the first unknown in one of the original equations to solve for the second unknown.

For example:

1. Solve for x and y:
3x+3y=24
2x+ y=13
First multiply the bottom equation by 3. Now the y is preceded by a 3 in each equation.
3x+3y=24 3x+3y=24
3(2x )+ 3(y) =3(13) 6x + 3y =39

Now you can subtract equations, eliminating the y terms.

3x+3y= 24
—-6x+-3y= -39
-3x = -15
=3x _—15
-3 -3
X =5
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Now insert x = 5 in one of the original equations to solve for y.

2x+y=13
2(5)+y=13
10+y=13
-10 -10
y=3

Answer: x=5,y=3

Of course, if the number in front of a variable is already the same in each equation, you do not have to change
either equation. Simply add or subtract.

. Solve for x and y:

x+y=7

x-y=3
x+y= 7
X—y=
2x =10
2 _10
2 2
x =5

Now, inserting 5 for x in the first equation gives:
S5+y=17
-5 -5

y=12

Answer: x=5,y=2

You should note that this method does not work when the two equations are, in fact, the same.
. Solve for a and b:

3a+4b=2

6a+8b=4

The second equation is actually the first equation multiplied by 2. In this instance, the system is unsolvable.
. Solve for p and ¢

3p+4g=9
2p+2g=06
Multiply the second equation by 2.

(2)2p +(2)2g = (2)6

4p +4q =12
Now subtract the equations.
3pt+4g= 9
(—-)4p+4g= 12
p = 3
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Now that you know p = 3, you can plug in 3 for p in either of the two original equations to find g.

3p+4g=9
33)+49g=9
9+4¢g=9
49=0
q=0

Answer: p=3,g=0

Substitution Method

Sometimes a system is more easily solved by the substitution method. This method involves substituting one equation
into another.

For example,

1. Solve for x and y when x =y + 8 and x + 3y = 48.

1. From the first equation, substitute (y + 8) for x in the second equation.

(y+8)+3y=48

2. Now solve for y. Simplify by combining y’s.

4y+8 =48
-8 -8
4y =40
o _40
4 4
y =10

3. Now insert y = 10 in one of the original equations.

x=y+8
x=10+8
x=18

Answer: y=10,x=18

Graphing Method

Another method of solving equations is by graphing each equation on a coordinate graph. The coordinates of the inter-
section are the solution to the system. If you are unfamiliar with coordinate graphing, carefully review the “Basic
Coordinate Geometry” section before attempting this method.

For example, solve the following system by graphing:

x=4+y
x=3y=4

1. First, find three values for x and y that satisfy each equation. (Although only two points are necessary to
determine a straight line, finding a third point is a good way of checking.)
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x=4+y
X 1Y
410
2| -2
501
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Basic Coordinate Geometry

Coordinate Graphs (x-y Graphs)

A coordinate graph is formed by two perpendicular number lines. These lines are called coordinate axes. The horizon-
tal axis is called the x-axis or the abscissa. The vertical line is called the y-axis or the ordinate. The point at which the
two lines intersect is called the origin and is represented by the coordinates (0, 0), often marked simply 0.

3. The point where the two lines cross (4, 0) is the solution of the system.

4. If the lines are parallel, they do not intersect, and there is no solution to the system.

o5 -4 -3 =2 1)
24
-3
4

-5

N 4+
w 4+
g
w +

Each point on a coordinate graph is located by an ordered pair of numbers called coordinates. Notice the placement of
points on the following graph and the coordinates, or ordered pairs, that show their location. Numbers are not usually
written on the x- and y-axes.
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ty
+ « (3,5
(-3,3) - 1
4,2) . 4
4+ .an
- 1 1 1 1 1 +x
T T T T T 0 T T T T T
(-3,-2)+ +
+ < (2-3)
. (-5,-4) +
4 +(1-5)

On the x-axis, the numbers to the right of O are positive and to the left of 0 are negative. On the y-axis, numbers above 0

are positive and numbers below O are negative. The first number in the ordered pair is called the x-coordinate and shows
how far to the right or left of 0 the point is. The second number is called the y-coordinate and shows how far up or down
the point is from 0. The coordinates, or ordered pairs, are shown as (x, y). The order of these numbers is very important,

as the point (3, 2) is different from the point (2, 3). Also, don’t combine the ordered pair of numbers, because they refer

to different directions.

The coordinate graph is divided into four quarters called quadrants. These quadrants are labeled as follows.

y
Quadrant Quadrant
Il I
X
Quadrant Quadrant
i v

m In quadrant [, x is always positive and y is always positive.
m In quadrant II, x is always negative and y is always positive.

m In quadrant III, x is always negative and y is always negative.

In quadrant IV, x is always positive and y is always negative.

Graphing Equations on the Coordinate Plane

To graph an equation on the coordinate plane, find the solutions by giving a value to one variable and solving the result-
ing equation for the other variable. Repeat this process to find other solutions. (When giving a value for one variable,
start with O; then try 1, and so forth.) Then, graph the solutions.
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For example:

1. Graph the equation x + y = 6.
If xis O, then y is 6.

O +y=6
y=6
Ifxis 1, thenyis5.
(1) +y=6
-1 -1
y=5
If x is 2, then y is 4.
(2)+y=6
-2 -2
y=4
Using a simple chart is helpful.
x|y
0] 6
1|5
2 | 4

Now, plot these coordinates as shown in the following figure.

These solutions, when plotted, form a straight line. Equations whose graphs of their solution sets form a straight line
are called linear equations. Equations that have a variable raised to a power, show division by a variable, involve vari-
ables with square roots, or have variables multiplied together do not form a straight line when their solutions are
graphed. These are called nonlinear equations.
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2. Graph the equation y = x* + 4.
If x is O, then y is 4.

y=(0)Y+4
y=0+4
y=4
Ifxis 1, then yis 5.
y=(1)Y+4
y=1+4
y=5
If x is 2, then y is 8.
y=02y+4
y=4+4
y=8
Use a simple chart.
X | Y
0 4
1 5
2 8

Now, plot these coordinates as shown in the following figure.

These solutions, when plotted, give a curved line (nonlinear). The more points plotted, the easier it is to see the curve
and describe the solution set.
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