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APPENDIXA Basic Mathematics Review

Preview

A1 Symbols and Notation

A2 Proportions: Fractions, Decimals, and Percentag,
A3 Negative Numbers

A4  Basic Algebra; Solving Equations

A5 Exponents and Square Roots

PREVIEW

This appendix reviews some of the basic math skills
that are Decessary for the statistica] calculations
Presented in this book, Many students already will

using the answer key on page 569,

Notice that the test is divided into five sections,
If you miss more thag three questions in any
section of the test, You probably peed help in that
area, Turn to the section of this appendix that
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SKILLS ASSESSMENT PREVIEW EXAM

SECTION 1 6 —2X(—6)=?
(corresponding to Section A.1 of this appendix) 7. -3X5=7
1.342X7="7 8 ~2X(—4)X(~3)=7
2.03+2)X7=1 9,12 +(—3)="1
33+2%2-1=7 10. —18 + (—6) = ?

4 3+2%-1="7 11, —16 + 8 =7

5. 1274+2=17 12, -100 + (—4) = ?

6. 12/4+2) =1

7. 12/(4 + 20 =1 SECTION 4
8.2X@8—-2)=1 (corresponding to Section A.4 of this appendix)
9.2X(8—2>%=7 For each equation, find the value of X.
10, 3 X2+8-1X6=1? LX+6=13
L3XQ2+8)~1X6=" 2X-14=15
1223%x2+@B-1)xX6=1 3.5=X—4
4. 3X =12

SECTION 2 5. 72 =3X
(corresponding to Section A.2 of this appendix) 6 X/5=3
L. The fraction 4 carresponds to a percentage of 7. 10 = X/8

i 8. 3x+5=.'4
2-Em88530%ﬂsaﬁm. . 9. 4=2X+2
. Convert 10 4 docimal, 10. (X + 302 = 14
5 1375+ 025 =7 12 17 = 4% — 11
Titi=? SECTION 5
8 35X04=17 (corresponding to Section A.S of this appendix)
SR T L#=7

10. 3.75/05 = ?

2, J25-9 =2

11, In a group of 80 students, 20% are psychology ma-
jors, How many psychology majors are in this group?

12, A company reparts that two-fifths of its employees
are women. If there are 90 employees, how many are

3. KX=2and ¥ = 3, then X¥* = 7
4 HX=2and Y =3,then (X + ) =7
5.fa=3andb =2 thend® + b* = ?

women? 6. (-3 =1
7. (—4)* =1

SECTION 3 8 JEX4=17
(carresponding to Section A.3 of this appendix) 9. 36/0 =9
L3+(-2)+(-1)+4=1" 10. 9+2)2=17
26—(-2)=1 1. 52+ 22 =1
-2-(-4H=1? 12. fa =3 and b = —1, then ¢%5° = ?
46+(C-1N-3-(-2)—-(-5="1 The answers to the skills assessment exam are at the
5.4X(-3)=2 end of the appendix (pages 569—570).
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SYMBOLS AMND MOTATION

ORDER OF OPERATIONS

TABLE AQ

Table A.1 presents the basic mathematical symbols that you should know. along *
examples of their use. Statistical symbols and notation are introduced and expla:
throughout this book as they are needed. Notation for exponents and square roo
covered separately at the end of this appendix.

Parentheses are a useful notation because they specify and control the order of ¢
putations, Everything inside the parentheses is calculated first, For example,

(5+3)X2=8Xx2=16

Changing the placement of the parentheses also changes the order of calculati
For example,

5S+(3X2)=5+6=11

Often a formula or a mathematical expression will involve several different arithn
operations, such as adding, multiplying, squaring, and so on. When you encou
these situations, you must perform the different operations in the correct seque
Following is a list of mathematical operations, showing the order in which they a
be performed.

1. Any calculation contained within parentheses is done first,
2. Squaring (or raising to other exponents) is done second.

3. Multiplying and/or dividing is done third. A series of multiplication and/or ¢
sion operations should be done in order from left to right.

4. Adding and/or subtracting is done fourth.

The following examples demonstrate how this sequence of operations is applie
different situations.
To evaluate the expression

@B+1)y-4x72
first, perform the calculation within parentheses

4> -4x12
Next, square the value as indicated:
16 —4 X 7/2
Symbol Meaning Exarmple
+ Addition 5+7=12
= Subtraction 8—3=35
X, () Multiplication 3% 9=27309) =
+,/ Division 15+3=5,153= 5 L=5
> Greater than : 20> 10
< Less than 7<11

# Not equal to 5#6
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Then perform the multiplication and division:
16 — 14

Finally, do the subtraction:
16— 14 =2

A sequence of operations involving multiplication and division should be performed
in order from left to right. For example, to compute 12/2 X 3, you divide 12 by 2 and
then multiply the result by 3:

122X3=6%3=18

Notice that violating the lefi-to-right sequence ¢an change the result. For this ex-
ample, if you multiply before dividing, you will obtain

122X 3=12/6=2  (This is wrong.)

A sequence of operations involving only addition and subtraction can be performed
in any order. For example, to compute 3 + 8 — 5, you can add 3 and 8 and then
subtract 5:

B+8)-5=11-5=6
or you can subtract 5 from 8 and then add the result to 3:
3+8—-5=3+3=6

A mathematical expression or formula is simply a concise way to write a set of
instructions. When you evaluate an expression by performing the calculation, you
simply follow the instructions. For example, assume you are given these instructions:

1. First, add 3 and 8.

2, Next, square the result,

3. Next, multiply the resulting value by 6.

4. Finally, subtract 50 from the value you have obtained.

You can write these instructions as a mathematical expression,

1. The first step involves addition, Becanse addition is normally done last, use
parentheses to give this operation priarity in the sequence of calculations:

3+9)

2. Theinsu'uctiontosqnareavalueisnotedbyusingtheexponenthesideﬂ:e
value to be squared:

(3 +8)y

3. Because squaring has priority over multiplication, you can simply introduce the
multiplication into the expression:

6X(3+87>
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4. Addition and sui:tracﬁon are done last, 8o simply write in the requeste:
subtraction:
6 X (3 + 8)- 50

To calculate the value of the 'expression, you work through the sequence «
tions in the proper order:

6 X (3 + 8)* — 50 =6 X (1) — 50
=6 X (121) — 50
=726 — 50
= 676
As a final note,'you should realize that the operation of squaring (or raisin,
exponent) applies only to the value that immediately precedes the exponent. For ¢
2x3=2x9=18 (Only the 3 is squared.)

If the instructions require multiplying values and then squaring the prod
must use parentheses to give the multiplication priority over squaring. For exai
multiply 2 times 3 and then square the product, you would write

(2 % 3)* = (6)* = 36

r L{k_ﬁﬁ[[{ﬁ : (ﬁ[{E‘@‘{[ 1. Evaluate each of the following expressions:

a. 4 X 8/22

b. 4 X (8/2)

¢ 100 — 3 X 12/(6 — 4)>
d (4+6)x (3 - 1)

e. (8 — 2)/(9 — 8)?

f. 6+ (4—1)—3x4?
g8 4X(8-3)+8—3

ANSWERS 1.a. 8 h. 64 ¢ O) d.40 e6 f -33 g 25

PROPORTIONS: FRACTIONS, DECIMALS, AND PERCENTAGE.

Aproportionisapartofawholeandcanbeexpressedasafmction, a decima
percentage. For example, in a class of 40 students, only 3 failed the final exam,
The proportion of the class that failed can be expressed as a fraction

P
fmcuon40

or as a decimal value
decimal = 0,075
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Or 88 A percentage
percentage = 7.5%

In a fraction, such as 3, the bottom value (the denominator) indicates the mumber of
equal pieces into which the whole is split. Here the “pie” is split into 4 equal pieces:

D

If the denominator has a larger valne—say, 8—then each piece of the whole pie is

smaller:
A larger denominator indicates a smaller fraction of the whole.
The value on top of the fraction (the numerator) indicates how many pieces of the

whole are being considered. Thus, the fraction § indicates that the whole is split evenly
into 4 pieces and that 3 of them are being used:

D

A fraction is simply a concise way of stating a proportion: “Three out of four” is
equivalent to 3. To convert the fraction to a decimal, you divide the numerator by the
denominator:

I

3 3+4=075
To convert the decimal to a percentage, simply multiply by 100, and place a percent
sign (%) after the answer:

0.75 X 100 = 75%

The U.S. money system is a convenient way of illnstrating the relationship betwe?n
fractions and decimals. “One quarter,” for example, is one-fourth (;',-) of a dollar, and its
decimal equivalent is 0.25. Other familiar eqnivalencies are as follows:

Dime Quarter 50 Cents 75 Cents
Fraction 5 i ) 3
Decimal 0.10 0.25 0.50 0.75

Percentage 10% 25% 50% 75%
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FRACTIONS 1. Finding Equivalent Fractions. The same proporﬁohal value can be expressed
by many equivalent fractions. For example,

24 20 100
To create equivalent fractions, you can multiply the numerator and denominator by
the same value, As long as both the numerator and the denominator of the fraction are
multiplied by the same value, the new fraction will be equivalent to the ariginal. For
example,

because both the numerator and the denominator of the original fraction have been
multiplied by 3. Dividing the numerator and denominator of a fraction by the same value
will also result in an equivalent fraction. Byumngdmmon,youcanreduceaﬁacuonto
a simpler form. For example,

490 _ 2

because both the numerator and the denominator of the original fraction have been
divided by 20.

You can use these rules to find specific equivalent fracnons For example, find the
fraction that has a denominator of 100andmeqmvalentto . That is,

g _ %

—_— em——

4 100

Notice that the denominator of the original fraction must be multiplied by 25 to
pmducethedenommatorofthedesnedﬁ'actlon.Forthetwoﬁ'acnonstobeequnl,both
the numerator and the denominator must be multiplied by the same number. Therefore,
we also multiply the top of the original fraction by 25 and obtain

3%25_ 75
4xX25 100

2. Multiplying Fractions, To multiply two fractions, you first multiply the
numerators and then multiply the denominators, For example,

I3-3%x5_1

3. Dividing Fractions. To divide one fraction by another, you invert the second .
fraction and then muitiply. For example,

4. Adding and Subtracting Fractions. Fractions must have the same denominator
beforeyoueanaddorsubnactﬁlem.lfﬂletwoﬁacuonsa]readyhaveacommon
denominator, you simply add (or sabtract as the case may be) only the values in
the numerators. For example,

2
24
5

WA | =

=3
5
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Suppose you divided a pie into five equal pieces (fifths). If you first ate two-fifth- .::
the pie and then another one-fifth, the total amount eaten would be three-fifths of the :i.-

D+ B-D

If the two fractions do not have the same denominator, you must first {:i.
equivalent fractions with a common denominator before you can add or subtr: .
The product of the two denominators will always work as & common denomin.c:
for equivalent fractions (although it may not be the lowest common denominato:-..

For example,
2. 1
—_— —=
3 10 ¢

Because these two fractions have different denominators, it is necessary i.:
convert each into an equivalent fraction and find a common denominator. We will i:s.
3 X 10 = 30 as the common denominator, Thus, the equivalent fraction of each i-

2_20 1.3
373 ™ 1073

Now the two fractions can be added:
30 30 30

5. Comparing the Size of Fractions, When comparing the size of two fractions
with the same denominator, the larger fraction will have the larger numerator.
For example, ,

>

0o
0 | W

The denominators are the same, so the whole is partitioned into pieces of the same
size, Five of these pieces are more than three of them:

B

When two fractions have different denominators, yon must first convert them to
fractions with a common denominator to determine which is larger. Consider the fol-
lowing fractions:
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If the numerator and denominator of 2 are multiplied by 2, the resulting equivalent
fraction will have a denominator of 16;

8 8x2 16
Now a comparison can be made between the two fractions:

6 7
16 16
Therefore,
3.1
8 16

DECIMALS 1. Converting Decimals to Fractions. Like a fraction, a decimal represents part
of the whole. The first decimal place to the right of the decimal point indicates
how many tenths are used. For example,

1 7 3
= — 7 = — ‘
L 10 O 10

: Thenextdecimalplacerepresents,—&,thenextﬁﬁ.ﬂlenext,—o}ﬁ,andsoon.To
change a decimal to a fraction, just use the number without the decimal point for the
numerator. Use the denominator that the last (on the right) decimal place represents. *
For example, 1 g}
32 5333 5 1 .

32 = — 333= ———+  0.05= — 0.001= — '

03210 %= 10000 0 %' To00 :

2, Adding and Subtracting Decimals. To add and subtract decimals, the only
rule is that you must keep the decimal points in a straight vertical line. For

e T S SN IR AR S e > = i i T, M beges o = .
R ]
3

example, \
0.27 3.595

+ 1.326 — 0.67 '
1.526 2,925

e " R

3. Multiplying Decimals. To muitiply two decimal values, you first multiply the
two numbers, ignoring the decimal points. Then you position the decimal point
in the answer so that the number of digits to the right of the decimal point is
equal to the total number of decimal places in the two numbers being mmiti-

e

i :‘i ﬁ‘\}(‘rm. .

plied. For example, o]
173 (two decimal places) 025 (two decimal placos) 4
X 0251 (three decimal places) X0.005 (three decimal places)
173 125
865 : 00
346 00

0.43423  (five decimal places) 0.00125 (five decimal places)
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4. Dividing Decimals. Thesimplestp'rocedmefordividingdecimalsisbasedon
: ﬂiefnctﬂlqtdividingtwonumbemisidenﬁealmexplessingthmasaﬁacﬁon:
025 + 1.6 i idemtcal to 22>
Younowcanmulﬁplybothﬁnemxmemtorandthedmominatorofﬂaeﬁacﬁonby10.
100, 1000, or whatever number is necessary to remove the decimal places. Remember
that multiplying both the numerator and the denominator of a fraction by the same
value will create an equivalent fraction. Therefore,

025_025x100_25 _5
16 16X100 100 32

The result is a division problem without any decimal places in the two numbers.

PERCENTAGES 1. Converting a Percentage to a Fraction or a Decimal. To convert a percentage
to a fraction, remove the percent sign, place the number in the numerator, and

use 100 for the denominator. For example,
52 5
52 100 5% 100

To convert a percentage to a decimal, remove the percent sign and divide by 100, or
simply move the decimal point two places to the left. For example,

83% = 83. = 0,83
145% = 14,5 = 0.145
5% = 5.= 0.05
2. Performing Arithmetic Operations with Percentages. There are situations
in which it is best to express percent values as decimals in order to perform
certain arithmetic operations. For example, what is 45% of 60? This question
may be stated as
45% X 60 = ?

The 45% should be converted to decimal form to find the solution to thig question.
Therefore,

0.45 X 60 = 27

1. Convert % to a decimal.

2. Convert % to a percentage.
3. Next to each set of fractions, write “True” if they are equivalent and “False” if

they are not:
3_9 1_-1
& § =3 b.g=1
2.4
€ 7514

5 kb
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4. Compute the following:
nixd bi-f cded ap+
5. Identify the larger fraction of each pair:
al2l p371 2 19
10° 100 412 303
6. Convert the following decimals into fractions:
a. 0.012 b 077 e 0.005
7. 2.59 X 0.015 = ?
8 1.8+002="

9. What is 28% of 457

win

1. 0.12 2. 37.5% 3. a. True b, False ¢. True

4af by cF af saf b3 o2
6aw5=5 b5 cip=z 7003885 8.9 9 126

NEGATIVE NUMBERS

Negative numbers are used to represent values less than zero, Negative numbers may
occur when you are measuring the difference between two scores, For example, a
researcher may want to evaluate the effectiveness of a propaganda film by measuring
people’s attitudes with a test both before and after viewing the film:

Before After Amount of Change

Person A 23 27 +4
Person B 18 15 =3
Person C 2] 16 -5

Notice that the negative sign provides information about the direction of the
difference: A plus sign indicates an increase in value, and a minus sign indicates a
decrease.

Because negative numbers are frequently encountered, you should be comfortable
working with these values, This section reviews basic arithmetic operations using
negative numbers, You should also note that any number without a sign (+ or —) is
assumed to be positive.

1. Adding Negative Numbers, When adding numbers that include negative val-
ues, simply interpret the negative sign as subtraction. For example,

3+4(-2)+5=3-2+5=6

Whenaddingalongstlingofnumbers,itoftenisaasiertoaddallofthepositive’values
toobtainﬂaepositivesumandthentoaddallofﬂlenegaﬁvevahlestoobtainthenegaﬁve
sum, Finally, yon subtract the negative sum from the positive sum. For example,.

~1+3+(=8) + 3 + (~6) + (~2)
positive sum = 6  negative sum = 13

Angwer; 6 — 13 = -7
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2. Subtracting Negative Numbers. To subtract a negative number, change it to g
positive number, and add. For example,

4-(-3)=4+3=7

equivalent to adding a positive number, For example, suppose you are meeting a friend
for lunch. Yon have $7, but you owe your friend $3. Thus, you really have only $4 to

spend for lunch. But your friend forgives (takes away) the $3 debt. The result is that
you now have $7 to spend, Expressed as an equation,

$4 minus a $3 debt = §7
4-(-3)=4+3=7

3. Multiplying and Dividing Negative Numbers, When the two numbers being
multiplied (or divided) have the same sign, the result is a positive number.
When the two numbers have different signs, the result is negative. For example,

3X(-2)=-6 ’
-4 X (~-2)=+8

The first example is easy to explain by thinking of multiplication as repeated addi-
tion. In this case,

3X(-2)=(-2)+ -2)+(-2)= -6
You add three negative 2s, which results in a total of negative 6, In the second ex-
ample, we are multiplying by a negative number, This amounts to repeated subtraction.
That is,
—4X(-2) = —(-2) - (-2) - (-2) - (-2)
=2+2+2+2=8

By using the same rule for both multiplication and division, we ensure that these two
operations are compatible. For example,

—6+3=-2
which is compatible with

3X(—-2)=-6
Also,

8+ (—4)=~2
which is compatible with

—4 X (—2) = +8




APPENDIXA  BASIC MATHEMATICS REVIEW 81

1. Complete the following calculations:
83+ (-8)+5+7+(-1)+(-3)
b. 5=(-9)+2~(-3)-(-1)
€ 3—7~=(-21)+ (-5~ (-9)
d4-(—6)—-3+11-14
e 9+8—-2-1-(-6)
£f.9X(-3)

g —7X (-4

h. —6 X (—2) X (-3)
L 12+ (-3

J. 18 + (—6)

ANSWERS 1, a, 3 b. 20 c 21 d. 4 e 20
f. -27 g 28 h. —36 i4 j-3

BASIC ALGEBRA: SOLVING EQUATIONS

An equation is a mathematical statement that indicates two quantities are identical.
For example,

12=8+4

Often an equation will contain an unknown (or variable) quantity that is identified
with a letter or symbol, rather than a number. For example,

12=8+X

Inthisevent,yomtaskistoﬁndthevalueothhatmakestheequaﬁon“u'ue.”or
balanced, For this example, aanalueof4willmakeatmeequation.Fmdingthevalue
of X is usually called solving the equation,

Tosolveanequaﬁon,thereaxetwopointstokeepinmind:

1, Yom'goalistohavetheunknownvalue(X)isolatedononesideoftheequaﬁon.
Thismeansthatyouneedtoremnveal]ofmeoﬂmrnumbmandsymbolsthat
appear on the same side of the equation as the X,

2, Theequaﬁonremnjnsbalanced,pmvidedthatyoun'eatbothsidesexacﬂythe
same, Far example, you could add 10 points to both sides, and the solution
(the X value) for the equation would be unchanged.

NDING THE SOLUTION We will consider four basic types of equations and the operations needed to solve them, -
FOR AN EQuATION When X Has a Valne Added to It. An example of this type of equation is

X+3=7
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YonrgoalistoisolateXononeaideoftheequaﬁon.Thus.youmustlemoveme
+30nﬂ1e1eft-handaide.'l'heaolutionisobminedbysubuacﬁng3 from borth sides of

the equation:
X+3-3=7-3
X=4

The solution is X = 4, Youshouldalwayscheckyomsoluﬁonbyl’emmingtome
originalequationandreplacinngithd:evalueyouobtainedforthesoluﬁon.Forthis

example,
X+3=7

4+3=17
7=17
2. When X Has a Value Subtracted From It. An example of this type of
equation is
X-8=12
[nthisexample.youunmtmmoveﬂ:e—8ﬁ'omﬂleleft-handside.'l'hus,thesolution
is obteined by adding 8 to both sides of the equation:
X-8+8=12+8
X=20
Check the solution:
X—-8=12
20—-8=12
12=12

3. When X Is Multiplied by a Value. An example of this type of equation is
4X = 24

Inthismstance,itisnecessarymmmovethe4ﬂmismu]ﬁpﬁedbyx.1'hismaybe
accomplishedbydividingboﬂ:sidesoftheeqnaﬁonby4:

X 24

S i,
X=6
Check the solution:

4X =24
46) =24
2%=24

4. When X Is Divided by a Valne. An example of this type of equation is

X_
39
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NowtheXisdividedby3,sothesohltionisobtainedbymultiplyingby&
Multiplying both sides yields .

X
3(;) = 9(3)

X=127
For the check,

SOLUTIONS FOR MORE More complex equations can be solved by using a combination of the preceding simple
COMPLEX EQUATIONS operations. Remember that at each stage you are trying to isolate X on one side of the

equation. For example,
3X+7=22 _

X+7-7=22-17 (Remove +7 by subtracting 7 from both sides,)
3X=15
X _15
i 3 3
X=5
Tocheckmissohnainmmunnwthemiginalequaﬁon,mdsubsﬁmteSinphceofX:

X+7=22

(Remove 3 by dividing both sides by 3.)

) +7=22
15+7=22
2=22

Following is another type of complex equation frequently encountered in statistics:

X+3_
4

First, remove the 4 by multiplying both sides by 4:
X+3
4——=j=2
( 4 ) &

X+3=8
Now remove the +3 by subtracting 3 from both sides:
X+3—-3=8-3
X=35

2
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ANSWERS

To check this solution, return to the ariginal equation, and substitute 5 in place of X;

X+3

—_—2

1. Solve for X, and check the solutions;
a 3X =18 b.X+7=9 e X—4=18 d 5X—-8=12
X +1

e.§=5 3 =4 g X+2=-5 h.§=—5
. 2X 6. (e
i. 3—12 13 1=3

L aX=6 b.X=2 e X=22 dX=4 e X=45
f£.X=23 gX=-7 hX=-25 iLX=18 §X=6

&

EXPONENTS AND SQUARE ROOTS

EXPONENTIAL
NOTATION

A simplified notation is used whenever a number is being multiplied by itself. The
notation consists of placing a value, called an exponent, on the right-hand side of
and raised above another mumber, called a base. For example,

73¢—€xponent

i

base

The exponent indicates how many times the base is used as a factor in mmltiplication.
Following are some examples;

7 = 7(7(T) : (Read “7 cubed” or “7 raised tothe third power”)
5% = 5(5) (Read “5 squared™)
2° = 2(2)(2)(2)(2) (Read “2 raised to the fifth power”)

Thereamafewbaslcrulesaboutexponentsthatyouwﬂlneedtoknowforthls
course, They are outlined here,

1. Numbers Raised to One or Zero. Anynumberralsedtotheﬁrstpowerequals
itself, For example, :

6'=6
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Any number (except zero) raised to the zero power equals 1. For example,
=1
2, Exponents for Multiple Terms. The exponent applies only to the base that is
just in front of it. For example,
XY? = XyY
&Y = aabbb
3. Negative Bases Raised to an Exponent. If a negative number is raised to a
power, then the result will be positive for exponents that are even and negatwe
for exponents that are odd, For example,
(—4° = ~4(—4)~4)
= 16(—4)
= —64

(—3)* = —3(=3)(—3)(—3)
=9(—3)(—3)
= 9(9)
= 81
Note: The parentheses are used to ensure that the exponent applies to the entire
negative number, including the sign. Without the parentheses there is some ambiguity

as to how the exponent should be applied. For example, the expression —32 could have
two interpretations;

~F=(-3)(-3)=9 o —F=-3)3)=-
4. Exponents and Parenthieses. If an exponent is present outside of parentheses,

then the computations within the parentheses are done first, and the exponential
computation is done last:

3+5P=8" =64

Notice that the meaning of the expression is changed when each term in the paren-
theses is raised to the exponent individually:

3*+52=9+25=34
Therefore,
X+ P+ V>
5. Fractions Raised to a Power. If the nnmerator and denominator of a fraction

are each raised to the same exponent, then the entire fraction can be raised to
that exponent, That is,

a® _ (aV
(9

{
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SQUARE ROOTS The square root of a value equals a number that, when multiplied by itself, yields the
original value. For example, the square root of 16 equals 4, because 4 times 4 equals
16. The symbol for the square root is called a radical, . The square root is taken for
the number under the radical. For example,

JVié =4

Finding the square root is the inverse of raising a number to the second power
(squaring). Thus,

Vo' =a
For example,

V¥ =0=3
Also,

(V&) =5

For example,
(V6] =87 =t

Computations under the same radical are performed before the square root is taken.
For example,

B+ 16=4/35=5
Note that with addition (or subtraction), separate radicals yield a different result:
VO +V16=3+4=7 |
Therefor,
VX + ¥ #VX+7Y
VX —J¥#X -7
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Ifthenummwranddenommatorofaﬁ'acumeachhaveamdwaLthentheenure
fraction can be placed under a single radical;

V16 _ [16
va V4
4
— =44
2J‘
2=2
Therefore,
yX_[x
Y Vy

Also, if the square root of one number is multiplied by the square root of another
number,thenthesameresmtwouldbeobtamedbytalnngthesqum'erootoftheproduct
of both numbers. For example,

VOXxJ16 =9 X 16

3 X 4=4144
12=12

Therefore,
Ja x\b=-ab

V{40 (SCCLY 1. Perform the following computations:
a. (—6)

b. (3 + 7)°

c. aP’whena=2andb = -5

d d'Pwhena=2andb=3

e. (XY’whenX=3andY=35

£ X*+PwhenX=3and¥=5
g X+ Y’whenX=3and¥=5
h. J5+4

i (vo)°

S
ANSWERS 1 2. —216 b, 100 e 200 d.432 e 225
' £, 34 g.64 h3 i9 j. 2

-icd
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PROBLEMS FOR APPENDIX A Basic Mathematics Review

1. 50/(10-8) =17

2. (2+3°%=1

3.20/10%X3=17

4. 12~-4%X2+63=1

5 24/(12—-4)+2X(6+3)=17

6. Convert 5 to a decimal.

7. Bxpress 35 as a percentage.

8. Convert 0.91 to a fraction,

9. Express 0.0031 as a fraction.

10, Next to each set of fractions, write “True” if they are

equivalent and “False” if they are not:
Y e '
1000 100

5_ 52

b.6 2

l=—7...

8 5§

11. Perform the following calculations:
4,2 _ 1.2_
a.sx3 7 h 9% 3 ?
3.1 5 1
“8ts G

12, 2.51 X 0,017 = ?

13. 3.88 X 0.0002 = ?

14. 3.17 + 17.0132 = ?

15. 5.55 + 10.7 + 0.711 + 3.33 + 0.031 = ?

SKILLS ASSESSMENT FINAL EXAM
SECTION 1 _

1. 4+8/4=12 2. (4+8M4=1
3.4%x3*=17 4 4x32 =17
5 105%x2=17 6. 10/(5%2) =19
7. 40— 10X 42 =9 8. 5—-1)¥2=17
9.3X6—3=12 10. 2% (6 —3)*=?

1.4X3-1+8X2=17
124X (3-1+8)%X2=7

SECTION 2
1. Express 33 as a decimal.

2. Convert £ to a percentage.

16. 204 +02=7

17. 036 + 04 = ?

18.5+3-6-4+3=7
19.9-(-1)-17+3-(-4)+5=17 .

2 5+3-(-8)—(-1D)+(-3)-4+10=17
2. 8 X (—3)=17

22, -22+(-2)="?

23, -2(-4)_(-3)=17

2.8+ (—4)="7

Solve the equations in problems 25—32 for X.

25, X—7=-2 26, 9=X+3
27.’2‘=11 28, —3=§

20 X+3_, 30, -X;—l=,—s
3L.6x—-1=11 32, 2X+3=-11
33, (-5 =17 34, (-50="1

35. fa=4andb=3,thenc® + b* = 7
36. Ifa = —1and b =4, then (@ + b)* = 7
37. fa=—landb =S5, thengh? = ?

8

38 — =2
/)

39. ‘/E=?
5

3. Convert 18% to a fraction.

4. ix3=1 5.5%+3=1
6F+3=17 7.5-3=1
8. 611x022=7

9. 018 +09 =7

10. 8.742 + 0.76 = ?

11. In a statistics class of 72 students, three-eighths of
the students received a B on the first test, How many
Bs were earned?

12, What is 15% of 647



SECTION 3

.3-1-3+5-2+6=7
2, 8—-(—6)=1?
32-(-7N-3+(C-11)—-20=17
4. 8-3-(-1)—-2-1=7

5. 8(—-2)=1?

7. =3(-2)(—5) =1
9. ~24+(—4)=17

11, =56/7 =17

SECTION 4

Solve for X.
LX+5=12
3.10=X+4

X
5.2 15

6. —~7(—7) =12

8 -3(5)(—3)=1?
10. 36 + (—6) = ?
12, -(-1)=17

2.X—-11=3
44X =20
6. 18=9X

8.2X+8=4

ANSWER KEY Skills Assessment Exams

PREVIEW EXAM
SECTION“I
1 17 2. 35
4. 24 55
1
7. 3 8.8
10. 8 - 11. 24
SECTION 2 30
l. 75% 0 100’
10
.4. 13 5. 1.625
19
7. 2 8 14
10. 7.5 11 16
SECTION 3
14 2,8
4,9 5. —-12
7. —15 8. —24
10. 3 11. -2

32

6. 12
9, —4
12, 25
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X+1

.=~ =6

nX+3__4

SECTION 5
1.5=19
3. (-2°=17

10, 4X + 3= —13

12.23=2X—5

2. (-4’ =1
4, (—2)5=12

5. fa=4and b= 2, thenah® = ?
6. fa=4andb =2, then(a + b)* = ?
7. ¥a=4andb =2, thend® + b* = 9

8 (11+42 =1

9, V7*=1

10, fa =36and b = 64,thenVa + b = 9
25

ILE=?—?

12. fa= —1and b = 2, then g°b* = ?

FINAL EXAM

SECTION 1
L6

4, 144

7. 20

10, 18

SECTION 2
L 0.175

6 2

55

2
7.9

10. 9.502

SECTION 3 .
138

4. —13

7. —30

10. -6

2.3
5.4
88

11, 27

2, 4%

5-'—

8. 1.3442

11. 27

2, -2
5. —16
8 45

11, -8

3. 36
6. 1
99
12. 80

18 .9
100° " 50

2 17

6- a)" OIE

9. 0.2

12, 9.6

3, -25
6. 49
9.6
12, 7

hia g e

ST LR PO - R TE S g
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PREVIEW EXAM FINAL EXAM
SECTION 4 ' SECTION 4
1L.X=7 2.X=29 3.X=9 LX=7 2.X=14 3.X=6
4.X=4 5. X=24 6.X=15 4.X=5 5. X=30 6. X=2
7. X = 80 8 X=-3 9, X=11 7. X =175 8 X=-2 9, X=17
10. X = 25 1. X=11 12. X=7 10. X=-4 1L X=-24 12.X=14
SECTION 5 SECTION 5 _
1. 64 2,4 3. 54 1. 125 2. —64 3. —-32
4, 25 5. 13 6. —27 4, 64 5. 16 6. 216
7. 256 8. 8 9, 12 7. 20 8. 225 9, 7
10, 121 11. 33 12. -9 10. 10 11. 5 12, —16

SOLUTIONS TO SELECTED PROBLEMS FOR APPENDIX A Basic Mathematics Review

1. 25 3.6 17. 0.9 19. 5

5. 21 6. 0.35 21. 24 ; 22, 11

7. 36% 9, ———103;00 25. X=5 8. X=-9
10. b. Falﬂe ’ 30- X= —25 31. x = 2

* ™ 1s ° 18 40 37. —25 39. 2

12, 0.04267 14. 20.1832 '
SUGGESTED REVIEW BOOKS
There are many basic mathematics books available if Lial, M. L., Salzman, S.A., & Hestwood, D.L. (2010).
you need a more extensive review than this appendix Basic College Mathematics (8th ed). Reading MA:
can provide. Several are probably available in your Addison-Wesley.
library. The following books are but a few of the many McKeague, C. P. (2010). Basic College Mathematics: A
that you may find helpful: Text/Workbook. (7th ed.). Belmont, CA: Brooks/Cole.

Gustafson, R. D., Karr, R., & Massey, M. (2011).
Beginning Algebra (Sth ed.). Belmont, CA:
Brooks/Cole.



