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NOTATION

Braces indicate the beginning and end of a set notation; &
when listed, elements or members must be separated b
commas; EXAMPLE: in A ={4, 8, 16} the 4, 8, and 16 are |
called elements or members of the set; sets are finit
{ending, or having a last element) unless otherwise indicated
. Inthe middle of a set indicates continuation of a pattern
EXAMPLE: B={5,10,15, ..., 85, 90}.
. Atthe end of a set indicates an infinite set, that is, a sel
with no last element; EXAMPLE: C={3,6,9,12, ...
Meansis a member of or is an element of, EXAMPLE
if A=1{4,8,12} then 12 &€ A because 12 iz in set A.
Means is not a member of oris not an element of ; EXAMPLE
If B=1{2,4,6,8) then 3 ¢ B because 31s not in set B,
Empty set or null set: a set containing no elements or mem.
bers, but which is a subset of all sets; also writtenas { }.
Means is ¢ subset of; also may be written as < .
Means is rot a subset of ; also may be written as &
AC B Indicates that every element of set A is also an elemen
- of set By EXAMPLE: FA={3,6}andB=1{1,3,5,6,7
9) then AC B because the 3 and 6 which are in set A are
also in set B. :
Isthe rumber of subsets of a sef when r equals thenumber
of elements in that set; EXAMPLE:TEA ={4, 5, 6) then set
A has 8 subsets because A has 3 elements and 2% =8, §

e

OPERATIONS
AUB Indicates the umion of set
A with set By every element of
this set is EITHER an element
. ofset A, OR an element of
...~ set B; that is, to form the union
[ of two sets put all of the elements
] of the two sets together into one
{ set making sure not to write any element more than once;
EXAMPLE: If A=1{2,4,6,8,10, 12} and B = {3,6,9
1 12,15,18} them A\UB=1{2.3,4,6,8,9,10,12, 15, 18}.
| AMB Indicates the intersection A INTERSECTION‘
f set A with set B; every element
of this set is also an element of set
A AND set B; that is, to form the
ntersection of two sets list only
those elements which are foumd in
OTH of the two sets;
EXAMPLE:If A =12,4,6,8,10,
5,18} then AMYB = (6, 12}.
A “Indicates the complement
of set A; that is, all elements in
the universal set which are NOT
inset A; EXAMPLE: [fthe Univer-
sal set is the set of Integers
nd A =1{0,1,2,3,..} then
A={-1,2 3,4

f COMPLEMENT SET

PROPERTIES
= B If all of the elements in set A are also in set B and al
elements in set B are also in set A, although they de
not have to be in the saume order.

EXAMPLE: If A={5,10} and B={10, 5} then A =B.
Rr(A) Indicates the number of elements in set A, i.e., the
cardinal namber of the set,

] EXAMPLE: TTA=1{2,4,6}thenn(A)=

A ~ B Meansis equivalent to; that is, set A and set B have
the same number of elements although the elements
themselves may or may not be the same.
] EXAMPLE: TA={2,4,6}and B=1{6,12, 18} then
S A~ Bbecause n(A)=3andn(B) =3, :
MB = Indicates disjoint sets which have no elements in 3
common. EXYAMPLE: if A= {3,4,5}and B ={7,8,9}
thenA B becansethere are nocommon clements
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CLOSURE
® a - b is areal number; when you add 2 real numbers §
the result is also a real number.
EXAMPLE: 3 and 3 are both real numbers, 3 -+ 5 =
8§ and the sum, 8, i5 also a real number.
®a — b is a real number; when you subiract 2 real
numbers the result is also a real manber,
EXAMPLE: 4 and 11 are both real numbers, 4— 11 =
-7, and the difference, ~7, is also a real number.
* (a){b) is a real number; when you muliiply 2 real
numbers the result is also a real number.
EXAMPLE: 10 and —3 are both real numbers, (10)(-
3) = =30, and the produet, =30, is also a real number.
® a/bis areal number when b # 0; when you divide
2real numbers the resultis also areal number unless
the denominator (divisor) is zero.
EXAMPLE: —20and 5 are both real numbers, -20/5 =
— 4, and the quotient, — 4, is also a real number.

COMMUTATIVE

® a+b =D +a; you can add numbers in either order and
getthe same answer, EXAMPLE: 9+ 15=24 and 15
+9=24 50 9+ 15=15+9,

® (a)(b) = (b){a); you can multiply numbers in either
order and get the same answer. EXAMPLE: {(4)(26) =
104 and (26)(4) = 104 s0 (4)(26) = (26)(4).

® a—h#b~—a; youcannot subtractin any order and get
the same answer, EXAMPLE: 8~2=6,but2—§ =6,
There is no commutative property for subtraction,

» a/b # bfa; youcannot divide in any order and getthe
same answer. EXAMPLE: 8/2=4 , but 2/8=.25 g0
there is no commutative property for division.

DEFINITIONS
& NATURAL or Counting NUMBERS:
{1,2,3,4,5, .., 11,12, ..}
* WHOLE NUMBERS: {0,1,2,3,.., 10, [1, 12, 13,.
¢ INTEGERS: |... -432101234 ! :
* RATTONAL NUMBERS: {p/q|pand q are integers, &
q#0};the sets of Natural numbers, Whole numbers, &
and Integers, as well as numbers which can beg
writterr ag proper or improper fractions, are allg
subsels of the set of Rational Numbers. 3
* TRRATTONAL NUMBERS: {xl x is a real number
but is not a Rational number}; the sets of Rational 2
numbers and Irrational numbers have no elements in %
common and are therefore digjoint sets. "
® REAL NUMBERS: {x | x js the cocrdinate of a point on d%
number line}; the union of the set of Rational numbers with £
the set of Trrational numbers equals the set of Real Numbers,
. I'MAGINARY NUMBERS {ai | a isa 1cal number :_

S5

scts of Real numbers and Imaginary numbf:rs havc no &
elements in common and are therefore disjoint sets. &
* COMPLEX NUMBERS: {2 + bi | a and b are real
numbers and 1 is the number whose square is -1}; the &
sct of Real numbers and the set of [maginary numbers &
are both subsets of the set of Complex numbers.
EXAMPLES: 4+ 7i and 3 - 2{ are complex numbers

® (ab)c=a(be); you can group numbers in any arrangement

[l * The associative property does not work for subtraction or

ASSOCIATIVE

®(a+Db)+c=a+(b+ ) you can group numbers in any
arrangement when adding and get the same answer.
EXAMPLE: (2+35)+9 = 74+9 = 16 and
24+(549) =2+14 =16 50245 +9=2+(5+9).

when multiplying and get the same answer.
EXAMPLE: (4x5)8=(20)8=160 and 4{5x8)=4(40)=160
50 (4x5)8 = 4(5%8).

division. EXAMPLES: (10-4)=72 = 6 -2 = 4, but 10
—(4-2) = 10-2 = 8 for division (12/6}/2 = (2}/2 =1,
but TM(6/2) = 12/3=4. Notice that these answers are not the same.

IDENTITIES

* a + 0 = a; zero Is the identity for addition because adding
zero does not change the original number.
EXAMPLE: 940 =9 and 0+9 = 9.
*®a{l) = a; one is the identity for multiplication because
multiplying by cne does not change the original number.
EXAMPLE; 23 (1)=23 and (1) 23 = 23.
® Identities for subtraction and division become a problem.
Itis true that 45— 0 =45, but 0 — 45 =—43 not 45. This is
alse the case for division because 4/1 = 4, but /4 =.25
so the identities donothold when the numbers are reversed.

INVERSES

® a + (—a) = &; a number plus its additive inverse (the aumber

with the opposite sign) will always equal zero.
EXAMPLE: 5+(=5) =0 and (-5)+5 =0,
The excepticn is zero because 0 + 0 = 0 dlready.

e a(1/a) = 1; a2 opumber times its multiplicalive inverse or
reciprocal (the number written as a fraction and flipped) will
always equal one. EXAMPLE: 5(1/5)=1. The exceptionis
zero because zero cannol be multiplied by any number and
result in a product of one.

DISTRIBUTIVE PROPERTY

* a(b +¢) = ab +acor a(b - ¢} =ab— ac; each term in the paren-
theses mustbe multiplied by the term in frontof the parentheses.
EXAMPLE: 454+ ) =4(5)+ H7) =20+ 28 =48,
This is a simple example and the distributive property is not
requiredinorderte find the answer. When the probleminvolves
a variable however, the distrihutive property is a necessity,
EXAMPLE: 4(5a +7) = 4{3a) + 4(7) = 20a + 28.

PROPERTIES OF CQUALITY
¢ REFLEXIVE : a = a; both sides of the equation are identical. |
EXAMPLE: 5+k=5+k.

§ » SYMMETRIC : It a=b then b=x. This property allows

you toexchange the two sides of an equation. EXAMPLE: 4a
—7=9-T7a+15becomes 9 —7a+ [5=4a—7.

* TRANSITIVE : If a=h and b=c then a=c. This
property allows you Lo connect statermnents which are each
equal to the same common statement.

EXAMPLE: 5a-6 = 9k and 9k = a+2 then you can
eliminate the common term 9k and connect the following
into one equation: Sa—6 = a+ 2,

« ADDITION PROPERTY OF EQUALITY:
Ifa=hthena+c=b+c. This property allows you to add
any nwmber or algebraic term te any equation as long as you
add it to both sides to keep the equation true.

EXAMPLE: 5 =5 and if you add 3 to one side and not the
other the equation becomes 8 = 5 which is false, but if you
add 3 tc both sides you geta true equation & = 8. Also, 5a
+4 =14 becomes 5a + 4 + (—4) = 14 +{—4) it you add%tn
both sides. This results in the equation 5a = 10.

¢ MULTIPLICATION PROPERTY OF EQUALITY:
Ifa =b then ac = be when ez 0. This property aliows you
to multiply both sides of an equation by any nonzero value.

EXAMPLE: If 40 =24, then (4a)(.25)=(—24)(.25) and then
a=—h. No j ere multiplied by .25.
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VOCABULARY

TOTAL or SUM is the answer (0 an addition problem.
The numbers which are added are called addends.
EXAMPLE: In5+9 =14, the 5 and 9 are addends and the
14 is the total or sum.

DIFFERENCE is the answer to a subtraction problem.
The number thatis subtractedis called thesubtrahend. The
number from which the subtrahend is subtracted is called
the minuend, EXAMPLE: Tn 25 - 8 = 17, the 25 is the
minuend, the 8 is the subtrahend, and the 17 is the difference
PRODUCT is the answer t0 a multiplication problem
The numbers that are multiplied are each called a factor
EXAMPLE: In 15 x 6 =90, the 15 and the 6 are factors and
the 90 is the product.

QUOTIENT is the answer to a division problem. The
number which is being divided is calied thedividend. The
number that you are dividing by is called the divisor. If
there is a number remaining after the division process has
been completed, that number is called the remainder
EXAMPLE: Tn 45 + 5 =9, which may alzo be written as
5W or 45/5, the 45 is the dividend, the 5 is the divisor
and the 9 ig the quotient.

An EXPONENT indicates the number of times the base
is multiplied by itself; thatis, used as a factor. EXAMPLE:
Tn 57 the 5 is the base and the 3 is the exponent or power
and 33 = (53(3)(5) = 125 | notice that the base, 5, was
multiplied by itself 3 times.

PRIME NUMBERS are natural numbers greater than 1
that have exactly two factors, itself and one. EXAMPLES: 7
is prime because the only two natural numbers that nultiply
wequal 7 are 7 and 1; 13 is prime because the only two
natural numbers that multiply to equal 13 are 13 and 1.
COMPOSITE NUMBERS are natural numbers thathave
more than two factors, EXAMPLES: 15 i3 a composile
number because 1, 3, 5, and 15 all multiply in some
combination to equal 15; 91s composite because 1, 3, and
9 all multiply in scme combination (o equal 9.

The GREATEST COMMONFACTOR (GCEF) or greates|
common divisor (GCD) of a set of numbers is the larges
natural number that is a factor of each of the numbers in the
sel; that is, the largest natural number that will divide into al
of the numbers in the set without lsaving a remainder,
EXAMPLE: The greatest common factor (GCF)of12,30and
42 is 6 because 6 divides evenly into 12, into 30, and into 42
without leaving remainders. '
The LEAST COMMON MULTIPLE (LCM) of a seto
numbers is the smallest natural number that can be divided
(without remainders) by each of the numbers in the set
EXAMPLE: The least commaon multiple of 2,3, and 4 is 12

DECIMAL NUMBERS
¢ The PLACE VALUE of each digit in a base ten number i
determined by its position with respect to the decima
point. Each position represents multiplication by a powe
of ten. EXAMPLE: In 324, the 3 means 300 becanuse it 1
3 times 102 (102 =100). The 2 means 20 because itis
fimes 10! (10! = 103, and the 4 means 4 timess one becaus

point to the right of the 4, In 5,82, the 5 means 5 times on.
because itis 5 times 10¢ (107 =]), the 8 means 8 times on.
tenth because itis 8 times 107! { 10-) = .1 = 1/10), and th
2 means 2 times one hundredth because it is 2 times 10-
(102 = .01 = 1/100}.

WRITING DECIMAL
NUMBERS AS FRACTIONS

& Write the digits that are behind the decimal point as the
numerator (top) of the fraction.

® Write the place value of the last digit as the denominator
(bottom) of the fraction. Any digits in front of the decimal
point are whole numbers.
EXAMPLE: In 4.068, the last digit behind the decimal
point is the 8 and it is in the 1000ths place therefore,
4,068 becomes 41y

® Notice the number of zeros in the denominator is equal to the

nmimber of digits behind the decimal point in the original number.

ADDITION

* Write the decimal numbers in a vertical form with the
decimal points lined vp one under the other so digits of
equal place value are under each other.

* ADD

becanse although 2, 3, and 4 divide evenly into many EXAMPLE: 23.045 + 7.5 + 143 + .034 would become
numbers including 48, 36, 24, and 12, the smallest is 12 23.045
The DENOMEINATOR of a fraction is the number in th 7.5

bottom; that is, the divisor of the indicated division of th
fraction. EXAMPLE: In 5/8,the 8§ is the denominator an
also the divisor in the indicated division.

The NUMERATOR of a fraction is the number in the top
that is, the dividend of the indicated division of th
i’rracuon EXAMPLE: In 3/4,the 3 I the nurnerator and alsc

143.0  because there is an invisible decimal point
.034  behind the 143.

173.579

SUBTRACTION

o Write the decimal numbers in a vertical form with the
decimal peints lined up one under the other.

& Write additional zeros after the last digit behind the decimal
point in the minuend (number cn top) if neaded (both the
minuend and the subtrahend should have an equal number
of digits behind the decimal point).

* EXAMPLE: In340.06—27.3057, the 340.06 cnly has 2 digits

behind the decimal point so it needs 2 more zeros because the

27.3057 has 4 digits behind the decimai point; therefore, the

problem become: 340.0600 - 27.3057

FUNDAMENTAL THEOREM
OF ARITHMET!C

he Fundamental Theorm of Arithmetic states thatevery

omposite number can be expressed as a unigue product o

rimenumbers. EXAMPLES: 15 =(3)(5) where [51s composit

nd both 3 and 5 are prime;72 = (2)(2)(2)(3)(3) where 72 is

omposite and both 2 and 3 are prime, notice that 72 als

quals (8)(9) but this does net demonstrate the theorem
T 8§

MULTIPLICATION

* Multiply

® Couai the number of digits behind the decimal points in all
factors,

® Couni the number of digits behind the decimal point in th

ORDER OF OPERATIONS
DESCRIPTION: The order in which addition, subtraction
multiplication, and division are performed determines the answer,
ORDER

1. Parentheses: Any operations contained in parenthese
are done first, if there are any. This also applies to thes
enclosure symbols { }and [ ]

Exponents: Exponent expressions are simplified second
if there are any.
3. Mubtiplication and Division: These operations are donenex
inthe order in which they are found going left to right; that
i division comes fIrst going Teft to right then it is done first
4, Addition and Subtraction: These operations are done nexti
the order in which they are found going left to right; that is
subtraction comes first, going leftto right, then it is done first

bebind the decimal point as there are digits behind th
decimal points in all of the factors. It is not necessary to lin
the decimal points up in multiplication. EXAMPLE: I
{3.05)(.007), multiply the numbers and count the 5 digits thal
are behind the decimal points in the problem so you can put
5 digits behind the decimal point in the product (answer)
therefore, (3.05)(.007)=.02]135 This process works becaus
3 times .2 can be written as fractions, 3/10 times 2/10, whick
equals 6/100 which equals .06 as a decimal number — tw
digits behind the decimal points in the problem and two digit
behind the decimal point in the answer.

it is 4 times 109 (100 = 1). There is an invisible decimal |

angwer. The answer must have the same number of digits 3

ABSOLUTE VALUE ~

® Definition: 1x1=x if x> 00rx=0 and
%= —x if x<{;thatis, the absolute value
of a number is always the positive value of that &
number. EXAMPLES IG[ Gand 0= 6, thes

e

ADDITION
o If the signs of the numbers are the same,

ADD. The answer has the same sign as the &
numbers. b4

é

2

EXAMPLES: (—4) + (-9)=—13 and 5+ 11 = 16. &
# If the signs of the numbers are different,
SUBTRACT. The answer has the sign of the
larger number (ignoring the signs or taking &
the absolute value of the numbers to determine %
the larger number). 2
EXAMPLES: (—4)+(9)

and (H+(-9) =—5. &

"SUBTRACTION

¢ Change subtraction to addition of the
oppogite number;a-b=a+(-b); thatis,
change the subtracllon sign to addition
and also change the sign of the number ;
directly behind the subtraction sign to
the opposite of what it is. Then follow the
addition rules above.
EXAMPLES: (8)—(12)=(8)+(-12)=—4 and
(—8)—(12) = (-8)+ (-12) = —20 and (-8)
—{—12) = (= 8)+(12) = 4. Naotice the slgn of §
the number in front of the subtraction sign
never changes.

ﬁ
|
0
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MULTIPLICATION
AND DIVISION

ultiply or divide, then follow these rules to <.
ctermine the sign of the answer. i
If the numbers have the same signs the 3
answer is POSITIVE.

If the numbers have different signs the
answer is NEGATIVE.

It makes no difference which number is
larger when you are trying to determine
the sign of the answer.

EXAMPLES: (—2)(—5)=10 and (~7)(3) =—21

S
J
-

DOUBLE NEGATIVE

»—{—a) = a that is, the sign in front of the
parentheses changes the sign of the contents &
of the parentheses. EXAMPLES: —(—3) = 13 &

or —(3) = -3; also, (5a—6)=-5a+6

DIVISION

® Rule: Always divide by a whole number.
® If the divisor is a whole number simply divide
and bring the decimal pomtupmto the quotient

{answer).
04
Exampre: 41116

& If the divisor is a decimal number, move the
deeimal peint behind the last digit and move
the decimal point in the dividend the same
numberof places. Divide and bring the decimal
point up into the quotient (answer).

3

EXAMPLE: 33 3.\53

# This process works because both the divisor
and the dividend are actually multiplied by a
power of ten, that is 10, 100, 1000, or 10000
1o move the decimal point.

3.5 x 100 _ 350

0sxT00- 5 =70

EXAMPLE:




& IMPROPCR
FRACTIONS

e e e

% REDUCING

g ® Divide numerator (top) and denominator |
* (bottom) by the same number thereby |

renaming ittoan equivalent fraction in lower

terms. This process may be repeated.

Eximpre 20 +4 S

Y

S

® Definition. Comparison between
B two quantities.
¢ Forms: 3to5, 3:5, 3/5,

® Definition: Statementofequality §
B between two ratios or fractions.
#e Forms: 3isto 5asQisto 15, 3

SRR i

i

GENERAL COMMENTS

Deseription of mixed numbers:Whole num- §
bers followed by fractions; that is, a whole §
number added to a fraction.

EXAMELE: 4% means 4+"12“

PROPORTIONS

PERCENTS

* Definition: Percent means
§ “out of 1007 or “per 100.”
§® Percents and equivalent fractions J

T R e B R e

e S

z @ Improper fractions are fractions thathave a | & ) S
; % ADDITION numerator (top number) larger than the o i.]l‘;'erc;:nt;; catrll be erEteu as f%%uon; @ lls Change the fractions to 8
& a,.b_a+h ., . i ety ' Dy placing the number over and 4 B equivalent fractions with g

4 *Ch e ]“he['e €70 . %?]fﬁﬁ?é%l;(bottom pber) simplifying or reducing, 1B cgmmon denominators, set f

. ange tod equahvatem gﬁﬁ%zgwagh | 1 Mixed number to improper fraction: multiply | EXAMPLES: 309% — 130':) 3 tumerators (tops) equal to each §

% common2 elllom;na or. o | the denominator (bottom) by the whole number g _45_ 45 9 other, and solve the re-sulting §

| cian S g o et e i e B | NG e | R

: ?1 Find the least common denommator by improper fraction is the same as the denominator § 2.];ract’1gtr.lsn(_ﬁbe ch’_at?lgzd)to percents g § Z %Soe[(lz(ini%s% 2 -

& determining the smallest number which can be in the mixed number, E n}% m,lqh em “,' el Onlllmamlfs o E g
divided evenly {no remainders) by all of the % =Y o " %m%‘}?;tfjpfﬁ, en the @ ¢ _n_%; = -i% becomes 1T 3 — 5 B
numbers in the denominators (bottoms). & * percent number ! 7
EXAMPLE: 3, 4, and 6 divide evenly into 12 1 EXAMPLE: 52 3%3%2 _ 17 3_3XW_60 _gyq  QH, o onti=sandn=d

2.Multiply the numerator and denominator of ‘@93 3 3 57520 " 100 { ° Cross multiply and solve the §

resulting equation. NOTE:
cross multiplication is used
to solve proportions only and §
may NOT be used in fraction
multiplication. Cross multi- §
phication may be described as §
the product of the means is §
equal to the product of the §
extremes. EXAMPLES:

Nwz3 -
7}{3. 51’1—21,
n=21+5, n=41

* Percents and decimal numbers §
§ 1. To change a perecent to a decimal §f B
@ number move the decimal point 2 § R
places to the lett because percentmesn B B
“out of 100" and decimal numbers with § &
two digils behind the decimal point 'y 8
also mean “out of 100" EXAMPLE:
45% = 45 ; 125% =1.25;
6%= 06 ; 3.5%=.035

because the 5 was already behind the
decimal point and is not counted as one
4 of the digits in the “move two places”
# 2.To change a decimal number to a
percentmove the decimal point two
places to the right. EXAMPLES:

o] .47= 47%; 32=320%; 205=20:3%

each fraction so the fraction value has not
changed but the common denominator has been
obtained, EXAMPLE:
2x4 Ix3 sz 8 N 3 %10
IxdtIxT 6X2 T VO v
3.Add the numerators and keep the same :
g denominator because addition of fractions is
% counting equal parts.

;ﬁEXAMPLE.%+3 +40 21 =12 -

2.improper fraction fo mixed number: divide §
the denominator into the numerator and yrite §
the remainder over the divisor {the divisoristhe &
same number as the denominatorinthe improper
fraction). 32

ExampLE T means 517
5 15

2

@?&*’%m R

ADDITION

* Add the whole numbers. .
* Add the fractions by following the steps for 2
addition of fractions in the fraction section
of this study guide, _
¢ If'the answer has an improper fraction change it §
to a mixed number and add the resulting whole &
number to the whole number in the answer.

EXAMPLE: s
43 +7—-11@2@;125

I|* SUBTRACT THE FRACTIONS FIRST.,
| 1.1 the fraction of'the larper number is larger than
¢ the fraction of the smaller number then following
the steps of subtracting fractions in the fraction
section of this study guide and then subtract the
whele numbers.

5 4l_g4_¢g2
EXAMPLE: 73 26—56—53

I 2.Ifthatis not the case, then borrow ONE from the 8
whole number and add it to the fraction (must §
have cenimon denominators) befere subtracting.

oI55

SUBTRACTION

h_a-b
c T ¢ where c#0
® Change to equalivalent fractions with a
commion denominator.
* 1. Find the least common denominator b)’
determining the smallest number which can be
divided eveuly by all of the numbers In the
denominators {bottoms).

EXAMPLE: 1.1

2. Muttiply the nunderator and denominator by the
sames number so the fraction value has not
changed but the common denominator has been’

obtained.
X
EXAMPLE: I- iX% = l*%
3.Subtract the numerators and keep the same:
denominator because subtraction of fractions is}
tinding the difference between equal parts.

PERIMETH 1 4
all side lerigths. . i : : : k
REA: The arza, A of iwo cns;onal shape is'the numbar of Squarc:
unirs that can be put in-the region enclosed by the sides. NOTE: Arca is
obtained through some combination of multiplying heights and bases,
which always form @0° angles with each other, exceptIn circles .
YOLUME: The volume, V, of a three-dimensional shape is the number of
cubic units thai can be putin the region enclosed byall the sides.

Rectangular Prism Volume,,
V=Iwh; =12,

:
g EXAMPLE;
. LA

%&w’w&& R

S

Rectangle Area: A= hb, ép
fh=4andb=12
then: A =(4) (12}
A = 48 square unirs”

s
g

e e e

§ MULTIPLICATION

| ‘55 lngﬂig Whereciﬂandd¢0

s

s

‘6":\

5 5
EXAMPLE: —35= -3

l Multiply the numerators (tops) and multipl 3 7 3
the denominators {bottoms) then reduce th
angwer to Jowest terims.

2 6 .12%12_1
EXAMPLE: 3 "]“_“2“ 26+ 12 3

denommamr (botlum) and then mulnply thy
numerators and multiply the denominators.

Parallelogram Area: Az
Ifh=6 and b=9
then: A={6)(D)
A .

SHORT CUT FOR BORROWING: Reduce
the whole nuumber by one, replace the numerator
by the sum {add) of the numerator and 2
denominator of the fraction and keep the same
denominator.

riangular Prism Yolume, .
= (afea of triangle) h
A\ has anarza
qual o fpCX12} then: |
=30handif h= 8 then:
= {30)(8) V=240 cubi

EXAMPLE:

Circle Area: A=nr2
[fr=3.14andr=5
then: A=(3.14)(5)2,

a.b_a, d axd
i i ch CXb where ¢ £0; d=0; b#]‘@
*Common denominators nre NOT needed.
1.Change division to multiplication by the%
rectprocal; that is, flip the fraction in back of %
the division sign and change the divisionsign to od
8 nmluphcauon sign.

EXAMPLE: i +l becomes %X%

2.MNow follow the steps for multiplication of
fractions as indicated gbove.

2
EXAMPLE: & ¥ _ 2

g Ay 3

Circumference: C=2qr
(

"MULTIPLICATION
AND DIVISION

Change each mixed number to an improper
: fraction and (ollow the steps for multiplying
j and dividing fractions.

phereg Volume, V=4t

! If radius, 1, =3, s 3
V= 4051805

3
523.3 cubic unifs

=
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3 NOTICE TO STUDENT [hlS LUUH:.'K.S‘ 7oy ®chartis a handy annotated guide to basic math courses. Itis designedto give you fastaccess ﬁ
to a wealth of information during classroom discussions, while doing hemework and as amemory refresher just prior to exams. lt'sa take
anywhere, color-keyed study aid that is both inexpensive and durable! Dueto its condensed format however, itshould he used anly
and powerful reference source and not as a sub%tltutc for comprehensive course studies. © 1996 BarCharts, Tnc. Boca Raton, FL ”
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. amount of i mcredse .
100 ariginal value:
“(original va]ue) X (% lncrease) amount of i mcreas

% DISCOUNT

FORMULAS: % discount _ amount of discount
original price

{original price) x (% discount) = $ discount

If not given, (§ discount) = (original price) - (new price)

or

for $250 on sale for $150, Find thcl%%rcent discount,
[2

% discount; 00 %ﬁ

= 4{ and the % discount = 40%

o or (total amount) - (prmc1pa1)'+ mtﬂrest
“Ui = interest
L = prineipel; money borrowcd ot ien
CCp= rate; percentrate -

f= time; expressed in the same’ penod
- rate, i.e., if rate is per year; th
L YEATS of part of a year. H rate:i§'pe
“-then time is in monthis:
SEOfyn: bormwed $5000 from the

Ao

BUHION B

gh

EXAMPLE: The Smyth Company put suits that usually sel

O P E N

P

"CRCENT'APPLICATIONS
% COMMISSION

FORMULAS: Jecommission _ $ commission

o § sales
($ sales) x (% commission) =

% DECREASE
Ll L . Todecrease  amount of decrease
ORMULAS: 100 7 original valus  °F
(Grlgmal value) X (% decrease) = amount of decrease
frotgiven, amount of decrease= (original price) - (new value)
SXAMPLE: The Smyth Company had 1200 employees in
9% 4ind 9000.1n. 1994. Find the percent decrease.

bunt ot décrease = 1200 9000 = 3000 :
- 3000 e

12000 T

$ commission
EXAMPLE: Missy earned 4% on a house she sold for
$125000. Find her dolfar commission,

L Scommission
Y6 COMMISSION: =3

TO6 - $125000
or ($125000) x (4%) =

% decrease

g 100

cormimission, so § commission = $5000,

% MARIKUP % EXPENSES OR COSTS

DRMUL AS: % markup b maiikup or FORMULAS: Yoexpenses % expenses
OI'lEIHd price 100 total § income
(orlgmal prlce) x (% markap) = $ markup

or (total $ income) X (% expenses) = $ expenses

EXAMPLE: The Smyth Company had a total income of

{ $250,000 and $7300 profit last month. Find the percent

expenses. $ expenses; = $250,000 - $7,500 = $242,500
e

o n =97 and the % expenses = 97%.

fuot given, ($ markup) = (new price) - (original price)

TXAMPLE: The Smyth Company bought blouses for $20
-each antd 50l them for $44 each. Find the percent markup
$44 $20 $24 %% md.rkup 100

20

_ 24
=2

% PROFIT

. . Joprofit _ § profit
FORMULAS: 100 7 total § income

or {total $ income) X {% profil) = $ profit
if not given, § profit = (fotal § income) - ($expenses).
‘EXAMPLE: The Smyth Company had expenses of
$150,000 and a profit of $10,000. Find the % profit.
total $ income = $1 '50 000 +(f§10 000 = 160,000

0
% profit: 15 = feanoy

or ($160000) X (r2) = $ 10000, In either case the % profit=6.25%.

Sme it are of san be statedWIth percent andithe
>and “of " can be eolved using these forraufas:. )
% "is" number

_RMULAS 106 ~ "of" number .
o of Yof means multiply and “is” means eqilals
XAMPLE 1: What percent of 125 is 50?7~ 100
ik 125 = 50, in either case the percent = 40%
AMPLEZ What number is 125% of 807 }%8 MSEDM
Tl 25) {80} = m. In either case the number = 100,

MULTIPLYING TERMS g

. Defmman 33 = (3D3N3)(3); that is, 3 is called the
base and it is multipliad by itself 5 times because the §
exponent is 5. a® = (a)(aMa)...{a}; that is, the a is
multiplied by itself m times.

® Product Rule for Exponents:

® Variables are letters used to represent numbers.

any variables.

@ acoefficientof 9; x has an invisible coefficient of 1.

* Terms are constants or variable expressions.
: EXAMPLES: 3a; -5c*d; 25mprs; 7 are all terms. :
® Like or similar terms are terms that have the same |

» Constants are specific numbers that are not multiplied by §

@l ® Coefficients are numbers that are multiplied by oneor mere § 4
variables. EXYAMPLES: -4xy has a cocfficient of -4; 9mihas @ 8

variables to the same degree or exponent value. J§

(ADDING OR SUBTRACTING)

e RULE: combine {add or sabtract) only the coefticients of 55
like terms and never change the exponents during addition §

or subtraction. a + a=2a

EXAMPLES: 4xy® and -7y%x are like terms, even though the s
x and y3 are not in the same order, and may be combined in this §
manner 4xy? +-7y3x =-3xy3, notice only the coefficients were
combined and no expenent changed; - 1 5a2be and 3bea’ arenot @
like termis because the exponents of the a are not the same in g

{am }(at ) = g+ 5 that is, when multiplying the same §
base, a in this case, simply add the exponents. [

i * Any terms may be multiplied, not just like terms. [
e RULE: Muliply the coefficients and multiply the

variables (this means you have to add the exponents of
the same variable). [
EXAMPLE: (dadc)(~12a2b3c) = —48a%b3¢c2, :
Notice that 4 times —12 became —48, a? times a2 became §
a®, ¢ times ¢ became ¢, and the b2 was written to indicate 8
multiplication by b, but the exponent did not change on

Coefficients do not matter, they may be equal or not.

bothhave the same variable to the same power or exponent

power of 3 in the other.

an algebraic expression with 3 terms, 25 and 4a2 and 5.

least two terms. EXAMPLES:

Notice that both statements have equal signs in them.

L

FOR POLYNOMI/-\LS

Be Type 11 alc+d)=ac+ad;
EXAMPLE: 4x3(2xy + y? ) = 8xty + 4x5y2

EXAMPLE: (O +y) (3% - 5y)

opERN

term times inner term, and last term times last (erm.

EXAMPLES: 3m? and 7m? are like terms because they B

value. -15a% and 6afb are like terms, but 2x+ and 6x3 §
are not like terms because aithough they have the same 8 8 o pliminate any fractions by using the Muliplication Property of Bquality (could be tricky if not handled properly);
variable, x, itis to the power of 4 in one term and to the {3 Eliminate any S by nsing 1o iplication Property of Bquality (cou ¥ properly);
. Algebraic expressions are terms that are connected by _.
either addition or subtraction. EXAMPLES: 25 +4&%- 5 is ¥

* Distribute to remove any parenthigkes, if there are any. EXAMPLE: 3(3a+ 5)=4(7a - 5) + 54 becomes %a + 15 = 28a - 20 + 54.

* Algebraic equations arc statements of equalicy between at € fl * Combine any like terms that are on the same side of the equals sign. EXAMPLE: 9a+15=28a- 20+ 54 becomes 9a +15= g

[ : 4z =28 i3 an algebl_'aic .
equation. 3(a-4)+6a=10 - isalsoan algebraic quation. B8 B » Use the addition property of equality 10 add the same terms on both sides of the equals sign. This may be done more than
* Algebraic inequalities are statements that have either > or <
B between are least two torms. EXAMPLES: 50<-2x isan algebraic §
inequality. 3 (2n+7) > -10 is an algebraic inequality. E
S ST R B e Use the multiplication property of equality to make the coafficicnt of the variable a 1; EXAMPLE:

IDISTRIBUTIVE PROPERTY ]

# Check the answer by substituting it for the variable in the original equation to see if it works.

® Type 20 (a+ bi{c+d) = ale+d) + ble+d) = ac + ad + be + bd :_
=2x(3x - 5y) + v(3x - 3y) = §
6x2- 10xy + 3xy - Sy2=6x2 - 7xy - 5¥2. This may also be [
done by using the FOIL Method for Products of j
Binomials (See ALGEBRA I chart). This is a popular
method formultiplying 2 terms by 2terms only. FGIL means @
lirst term times first term, outer term times outer term, inner &

both terms, so they may not be added or subtracted. the b becanse there was enly one b in the problem.

EXAMPLE: 1/2 (3a+ 5) =2/3 (7a - 5) + 9 would be multiplied on both sides of the = sign by the lowest common
denominator of 1/2 and 2/3, which is 6: the result would be 3(3a + 53} = 4(7a - 5) + 54, notice that only the 1/2, the 2/3, |
and the 9 were mulidplied by 6 and not the contents of the parentheses; the parentheses will be handied in the next step g
which is distribution. % :

28a + 34 because the only like terms on the same side of the equals sign were the -20 and the +54.

once. The objective here is to getall terms with the same variable on one side of the equals sign and all constants without the §
variable on the other side of the'equals sign.

EXAMPLE: 9a + 15 =28a + 34 becomes Y9a+ 15-28a-15=28a + 34 - 28a - 15. Netice that both -28a and -15 were added
to both sides of the equals sign at the same time. This results in -19a = 19 after like terms are added or subtracted. B
-19a = 19 would be muitiplied §
on both sides by -1/19 (or divided by -19) to get a 1 in front of the a so the equation would become 1a = 19(-1/19) or simply a = -1, §

e Follow the same steps for solving a first degree equality as described above, execpt for one step in the process. This exception follows:

# Exception: When applying the multiplication property, the inequality sign must turn around if you multiplied by a
negative number.

EXAMPLES: In4m >-48, you need to multiply both sides of the > symbol by 1/4. Therefore, 4m(1/4) > -48(1/4). Thisresults
inm >-12. Notice the > did not turn around because you mulliplied by a positive 1/4. However, in -5x > 63 you need to
nultiply both sides by -1/5. Therefore, -5x(-1/5) < 65{-1/5). Thisresultsin x <-13, Notice the > did turn around and become
< because you multiplied by a negative number, -1/5.

Bl « Check the solution by substituting some numerical values of the variable in the original inequality.




