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Please Note*?**
Please do not disregard this message.

1. The Math Referenctl document is not to be distributed and is strictly for personal and
referral use.

2. Certain math problems and/or examples may have steps missed or cut from the full
problem; also, certain examples are taken from other sources not cited therefore contents
of this package is simply an organization of examples and lessons.

3. Allinformation covered in this package is not professionally edited therefore be aware
that there is not 100% accurate information in this package.

4. Please refrain from misuse of this pagksand only use it for its intended purpose.

For any comments or suggestions, please contact Rustom Patel by email:
Rustom.Patel@hotmail.com. Also, visit/w.rustompatel.confor other projects done by Rustom

Patd. Thank you.
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1 Ctrl +Shift Highlight words
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Basics
Symbols
Symbol Term
Addition operator: plus, add, sum
Subtraction operator: minus, subtract, difference
Multiplication operator: multiplyproduct,sum
t Bullet operator: multiply; notations: variable or constant to bracket or variable
Division operator: divide, quotient
Slash operator: divide; notations: fractional
Equals: Total of equation
Almost equal or approximately
Less than: requires constants or variables
Less than or equal: requirgsconstants or variables
Greater than: requireg constants or variables
Greater than or equal: requiresconstants or variables
v Plus minus: positive tnegative; Minus Plus: negative to positive
H Infinity
J Degree(c @)1t
y Increment Change inDelta;or triangle
Decline
Piconstantc® T pu wW¢ QL OCUL YWY
B Phi constant/golden ratiogp® p Y T 0 0 W W
n Square root operator; negaticio square
6ov Exponent operator: to the power of, multiply; Exponent operator
0y . Subscript: Used to array variables
p Percentage: expressexs a fraction when ovgy 1t ar decimal when less thap
A CHOUGZ2NRIFTY Ydzf GALX AS& £t GSN¥Y& FNRBRY
[] Isolated term
Brackets: alternate between square and curyato interval notation
Right Anglew tdegrees
Angle
, Measured Angle
- Spherical angle
Z Right angle with arc
2 Right triangle
A Equal and parallel to
U Perpendicular to
N Does not divide
) Parallel
D Ratio: comparing, or more values
N Element of: relations
A Real Number
¢ Becausesince
C Therefore
‘ Union: orinclusive
P Theta: objective angle to find
) Alpha: variable notation
H End

WWW.RUSTOMPATEL.COM
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Equations

Name
Mixed Number

Fraction Exponent

Multiplying Exponents
Dividing Exponents

Bracket Exponent

Distributive Property Exponent
Distributive Property

Length Line Segment
Midpoint Line Segment

Line Substitution

Circle Formula

Circle Centroid

Sum of Interior Angles
Factoring Trinomial

Quadratic Function

Expanded Quadratic Function
Square Quadratic Function
Quadratic Formula
Trigonometry Functions

Sine Law

Reverse Sine Law
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Cosine Law @ © @ codidd
W O W W A 160
Reverse Cosine Law SO ¢ T ¢ N 09
A10O ,
COW _
A160 =
. W,
SO ¢ N ¢ T
A 1060 =
COW
Arithmetic Sequence .
0O W € pQ
Arithmetic Series £ .
Y E w O
Alternative Arithmetic Series " € .
Y E Cw € pQ
GeometricSequence
0
GeometricSeries . Wi P -
Yo, e
Compound Interest 5 Op O
Present Value . A
0 op Q
Ordinary Annuity . Yp Q p
0 0
Present Ordinary Annuity . Yp p Q
v Q
Power Function .
W O W 0w o 8 ®
First Difference Y
W WEA

Polynomial Families N N T .
W Qu W W W W W 8 w W
Difference of Cubes

v 5

Sum of Cubes v 7 v v
O WO 00w

S

&
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Physics
Name
Density

Motion

Average Velocitand
Acceleration

Uniform Motion with Constant
Acceleration

bSgiG2yQa {S02y
Gravity

Momentum

Work and Power

Energy

StaticElectricity

Current Electricity

Energy Transfer
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General

Terms

1 Expressiona mathematical sentence without an equal sign.(The only way to solve an
expressionis throughsubstitution

1 Equation a mathematical sentence with an equal sign (

1 Anequationis a math statement that statesexpressionsare equal

Example: o 0 CO (

1 Asolutionis the value of thevariablethat makes arequation

Example: o 0 CO ¢
o CW C O
LW
— _
w p

1 A formula describes aalgebraicrelationship betweerg or morevariables
1 Q.E.D. means that what you have set out to prove has been proven true

Global Variables

1 0:Area
 0: Perimeter

1 o Volume

1 & Length

1 0:Width

1 "QHeigh

f @ Base

1 a&: Sope

1 0: \Velocity

1 Q Distance

T o Tme

1 "Olnterest

1 "QImaginary number
1 1 Rinciple

1 1i:Rateor hypotenuse
1 @« Horizontal axis

M « Vertical axis

WWW.RUSTOMPATEL.COM 6




Adding

Adding in sequence itinear

Example: QL OX ©®¢

Adding with multiple values ifinear

Example: CL UL YwTWUL

1 Whenaddingwith decimabk, align decimals up then solve

WWW.RUSTOMPATEL.COM
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Subtracting

Subtracting in sequence ilinear

Example: PTMTCU XU

Subtractingwith multiple values inlinear

Example: PTMTMCUL VT QU

Whensubtractingin professionalgreater number goes on top

You can onlgubtract¢ values at a time

If the greater value iBIOTfirst or on top, the value of the digits will be negative
Whensubtractingwith decimals align aldecimalsup and solve

= =4 =4 =4

Example: CwPMTMMT XU

WWW.RUSTOMPATEL.COM 8




Multiplying
Multiplying in sequence in linear
Example: ¢ UT PTT

Multiplying multiple values inlinear

Example: ¢ ¢ Y oc¢

Math Referencel

1 Whenmultiplying with multiple values irprofessional , every new value, in the result, insert a
1 Whenmultiplying with decimals aligndecimalsup, solve the question withoutecimals then,
for every digit before thelecimal is how manylecimalplaces are in the result

Multiplication Chart ( 12 X12)

p C o T
C T o v
c 9 O pg
T U pC PO
v PTT pPULU CT
® PG pY gt
X PT Cp QU
Yy pe CT O¢
w pY ¢X 0O
P ¢mM OGT TT
PP GG OO TT
PC CT 0@ T Y

WWW.RUSTOMPATEL.COM
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Dividing
Dividing in sequence itinear

Example: VTT ¢ CU

Dividing multiple values idinear
Example: VTt ¢ UL U
1 Divideonly¢ values at a time
1 In professional, smaller number goes outside and the greater number goes inside leaving the

value for the top
1 Whendividing with decimals convert all the number to wholeumbers, then divide

WWW.RUSTOMPATEL.COM 10
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Integers

Adding integers

1 When the negativéntegeris next to a positive symbol addition operator, change it to a
negative operator

Example: v X v X G

1 When there are; negativeintegers subtractthe two values together angou will end up with a
negative result

Example: o T o T X
1 When given several differeimitegers do it in order
Example: C T U ¢ T UL pp

Subtracting integers

1 When a negativeperator is next to a negativateger, the integer and operator both become

positive

Example: v o v o Y

Example: 1) o /e) v

Example: v T v UL T LV @ T
Number Line

Effective way tadd and subtract integers

A

QA
N
©

=
o

N

Q

—~

c
oV

€ A
€
>
S
(e}
~-
Q
Fal
°
oV

WWW.RUSTOMPATEL.COM 11
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Multiplying and dividing integers

1 Whenmultiplying or dividing integers there is a very simple rule to determine if the result will
be negative or positive

I O

1 The chart above shows that whemultiplying ¢ positiveintegersor ¢ negativeintegers the
result is positive; while a positive and a negaiivieger have a negative result

Example: p Tl G ¢
Example: p T C v
Example: p Tt U C

WWW.RUSTOMPATEL.COM 12
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Fractions

Using Fractions

1
1

Thenumeratoris thenumber on top andlenominatoris the number on the bottom
Thenumeratoris always the amount of the whole that is being taken up whiledgxeominator
tells you what the whole is out of

Formula' MA 01 o
' $ATTTETAOIO

Fractionsare can be solved intdecimalby dividing the numerator over denominator
Example irprofessional: -

Example idinear: c¢Au
Examplén decimal: Lt

If the denominatorisp and the numerator is a whole number, then tfraction in lowest terms
is thenumerator

Example: - 1

When you are trying to convert thfeaction into lowest terms, be sure that whatever is done to
the numerator is done to thedenominator. Remember that aumerator or denominatorO I y Q {i
be a decimal, they must be whole numbers

Example: - — -

If you ever require to convert a whole number ifraction, remember how to identify a whole
number

Example: o -

WWW.RUSTOMPATEL.COM 13
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Reciprocals

1 Reciprocalsan be used on eithdractionsor numbers by using the opposite case

1 If you want to find theeciprocalof a whole number, put the number over(since a whole
number, whenexpressedas afraction is on top ofp, flip the¢ values, therefore the whole
number becomes theenominator)

Example: v - -
1 If you want to find theeciprocalof afraction, flip thenumerator anddenominator
Example: - -

Adding Fractions

1 Find thelowest commondenominator (LCD}efore multiplying all values in fraction by a set
digit, then the otherfraction by a different digit

Example: - —

1 To solve, you must firghultiply the firstfraction by 2;numeratoranddenominator. Then you
willget— — — — thensimplyaddthe numeratorsup to get —

You always want to have commdenominatorswhen adding

Onlyaddthe numeratorsand not thedenominators

Remember to always expresslawest terms by dividing the whole fraction by a set value
Another way of getting th& CDis by usingprime factoring, which means by finding the values
of denominatorsthroughmultiplying prime numbers Start withfactors of the first number
then add any missindactorsfrom the other number

=A =4 =4 =

Example: AT Ah T#®n

® ¢ oW ¢ ¢ ¢
LCD ¢ o ¢ ¢ ¢t

Subtracting Fractions

1 Find a commomenominator before multiplying all values in draction by a set digit, then the
other fraction by a different digit. Thesubtractnumerators

1 You always want to have commdenominatorswhen subtracting

1 Only subtract theaumeratorsand not thedenominators

Example: - - - = = = = =

WWW.RUSTOMPATEL.COM
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Multiplying Fractiors

1 Simplymultiply the numerator to the numerator anddenominator to denominatorregardless
of the values

Example: - - =
1 Remember to always placelimwest terms by dividing all values by a set digit.
Example: - -

1 You can also simplify your question by converting oppasiteeratorsanddenominatorsinto
lowest common numbers

Example: - - - - -

Dividing Fractions

1 Leave the firsfraction along and then convert the secoffidction to its reciprocal then
multiply

Example: - - - - = =

1 You can also simplify your question by converting oppasiteeratorsanddenominatorsinto
lowest common numberafter the reciprocalis done

Example: - - - - - - =

WWW.RUSTOMPATEL.COM 15
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Mixed Numbers

1 Amixednumberoccurs when theaumeratoris greater than thelenominator

Example: —

1 To solve this, see how many times thenominator goes into thenumerator, write the result
before thefraction and kavethe remainder where th@umerator waswith the same
denominator

Example: — T-

1 To convert anixed numberinto afraction, multiply the denominator by the whole number and
add thenumerator

Formula: a- wa w
Example: - —
Decimals

1 Adecimalless thamp can become #action. Given that irpercent, a number less thap is only
out of p 11, thus, anydecimalgiven overp T | afraction. Then express in lowest terms

Example: ™ — -
1 To get adecimalfrom a fracion, divide the numerator by thedenominator

Example: L

Fractions, Decimals, Percents Conversions Chart

Fractions Decimals Percents Fractions Decimals Percents
P8t pmmp [(0) ™ @ p@P

T ™ vTh prY ™ q U PR b

T ™™ o@® b pip T L) pTh

x ] U cub cfo 1) o@®P

T ] ¢mbp oft ™ U Xub

—
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Percent

Fractionsand Percentagesire very similar. To find gercentageof somethingmultiply the percent to
the number andlivide by p 1t 1t

Example: cub Enm
OMTMGU PTTYXU

1 You can also convert theercentageinto percentby making it less than one or dividing that
value byp Tt Tt

Example: pubkh Eum
CUTITP LV O R

1 Inapie chart, you may want to find th@ercentof a section. When given thangle youdivide
it by o @ andmultiply by p 1t 11

Example: wnJoemnJpmnmngub

WWW.RUSTOMPATEL.COM 17



9\? Math Referencel

Ratios
Ratiosare when you are comparimgthing to another

Example: p D¢

91 Inthis example, it is for everyone item, there;igherefore theratio isp to ¢
1 You always want to express in lowest terms

Example: T1DpDp ¢ ¢ DoDy

1 In some cases, a question may give you a seitads and another with a missing value or
values. Simply find what the alternative number vasltiplied or divided by

Example: T1DpDy ¢ DeDr
T ¢
¢c cﬂc
1 All that is required is one relation to be full
Example: eDuDpm vDeDu T
v
pm L vRu v CO P
CpDuDpm vDgubDu T
I Ratios can also be expressed as fractipnsearranging theatio; numerator anddenominator
Example: obp - -
1 Ratiosare also used fgprobability by comparing the likeliness of something against the total

Example: T Do

WWW.RUSTOMPATEL.COM 18
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Exponents
Exponentscan beexpressedas a number to th@power of or square(s)

Formula: who " ABA %@bi 1 AT O
Example: q
1 The example isxpressing; to the power of g, there for, ¢ ismultiplied by ¢ three times.
Example irprofessional: C ¢ ¢ ¢ Y
Example idinear: ¢o

1 When you have a negatilmse there are two simple ways to solve

A Write it in expandedform

A If the exponentis even, the number is positive and vigersa
9 Ensure that the negativexponentis inbrackets

Example: o o o o C X
o c 0 O ¢ X

Example: T CLUOQ
T V0]

1 When we have a negativexponent we use theeciprocalof the number converting it into a
denominator bringing theexponentwith us, and making it positive

Example: T — TWpLECUL

1 Express as power of
Example: Express as a power pfrip mmm p 1

Example: Express as a powergf p ¢ Y ¢

WWW.RUSTOMPATEL.COM 19
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Exponentswith Fractional Bases

1 Simply write inexpandedform

Example: - - - - —

9 Bracketsare necessary for otherwise tlexponentonly applies to either theumerator or
denominator, not the wholefraction or base

Formula: - —
1 Negativefractionsusually apply tahe numerator

Example: - — -

Multiplying and dividing exponents

1  Whenmultiplying exponents we simply add thexponentstogether ONLY if the bases are

equivalent
Formula: O O ()
Example: U U v VU OpguU

1  Whendividing exponents we simplysubtractthe exponentstogether ONLY if the bases are

equivalent
Formula: w © )
Example: C C C C T

Brackets andexponents

1 When we have aexponentinside abracketand anexponentoutside thebracket, we multiply
the ¢ exponents

Formula: » A

Example: T T T TTMwe

WWW.RUSTOMPATEL.COM 20




Distributive property with exponents

1 When there are; values inside aracket, both withexponentsand anexponentoutside the
bracket, the exponentoutside, ismultiplied to all.

Math Referencel

Formula: 0w 0w
Example: 0 Q0 &)
Example:

1 Anything raised to the power atisp

Formula: W p
Example: v p

1 Keep in mindxponent Laws

Example: _
o0 ®
o O®
()
Example:
PP w
=
CO W

WWW.RUSTOMPATEL.COM
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Exponent Law

Law

Equation
Multiplication O ®0w W
Division ®» O 0
Power Law w w
Power ofa product YA

Power of a quotient
Zero exponent X h

Negative exponent

WWW.RUSTOMPATEL.COM
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Square Roots
Asquare rootis areal numberwhich issquaredto make its result

Formula: Mo

Example: g v
v ¢uClcu v

1 Square rootsare the opposites asquaresbut when transferred, it carries both positive and
negative operations

Formula: Vo
Example: ow T OC
. TO0C
w —
o
® Wptrt
®w pd Opc¢
9 Square rootswith variableswith exponents to solve,square rootany constantand eliminate
the exponent
Example: Mo b

Squares and Square Roots

° ) Ve ° ° Ve
p p w gp o
T P8 p T UL QU v
w P& O ¢ p T pPTTTT p
PO q 2(8 pTT X TUX
Gu oo pIt PTp @ p7C

—

WWW.RUSTOMPATEL.COM
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1 To break assquareroot, for factoring purposes, find; terms that multiply to create the original
square root

Example: W

1 When given a negativeerm within the square root the result will always be inadmissible or
rejected

Example: Mcnt)l AAT EOOAAT Ah OAEAAOAA

WWW.RUSTOMPATEL.COM 24
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Rational Exponents
Rational exponentsre a combination okquareroots and exponents

I Arational numbercan be written in draction

Formula: mo i 1 OE T OOAEBRATALDI T AT O
M There areg forms

Example: mo ©2AAEAAT A&l Ol

Example: w ©°%gbi 1 AT O A& ol

1 Thesec forms will result in the same value
1 Remember that a blank notation onsguareroot still has theexponentvalue ofg

Example: Nw o

o

Example: TS

g C
Example: Mp @ ¢
PO ¢
9 Basic conversion fromadicalform to exponentform
Formula: Mo © o~
1  Working with negativdractional exponentsrequiresconversion into positive to solve
Example: X - VX

1 To solve aadical the numerator must always b@

Example: v ° - - - - —

Example: 020 - Vw
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9 Algebraandrational exponentswork similar to the formula
9 Denominatorsfor on theindex of the radicaland thenumeratoris carried with theadicand

Example: o WNd

1 Reciprocathe baseto get a positive number in thexponent
Example: — — _ — - —

1 Attempt to simplify when possible

Example: — -

Example: W o v U UL

Example: Mocu WMpcu pcu u
Example: Vp®© p cO ¢f ) 0T Vot ¢
Example: PP~ 0O

1 When simplifying, fist match theaseswhen working with more thap polynomial
1 If the basesare the same, eliminatbasesand solve for theexponent

Example: o Wp
o o
W o T
W T O
® p
Example: p Tt pPTTTT
pm pm
Cw p o
Cw ¢
w p
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1 Remember law oéxponents

Example: - ®

Example: g

Example: W

Example: Mt

Example: st

WWW.RUSTOMPATEL.COM
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Exponential Equations
Equationsin which thevariablesare exponentsIn order to solve, théasesmust be the same for all
polynomials

1 Expandthe equationto solve
1 Where thebasesare the same, thexponentsare equal

Formula: 0 oMl &y phip

Example: C T

C q

C q

ow T T PT
W pT

Example: W ¢ X
o o
o o
W ¢ ww @
]
po

1 Rememler to follow law ofexponents

Example: CT p
st P
C C
P
'l' —
< C
C ¢ G
w T p
. v
w —
C
Example: o o
W W W ¢
W W w ¢ T
W ow ¢ T
W ¢ wp T
Co chw p
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1 Commonfactor when necessary

Example: C G pTTU @

¢ ¢ G pTMUQ
C C G pPTMUQ
C 99 pTMLY

C 99 pTULO

¢ 0
S pPo
O Y
Example: o o ptuy
c O c O pTuLY

Example: C C Yy

WWW.RUSTOMPATEL.COM
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Rational Expressions
Expressionghat includevariableswithin polynomialsand arerational (fraction).

Restrictionsare numbers that thevariable cannot equal
Arestriction is made so that an answer will not equmal

Math Referencel

Look for therestriction in the factoring step of theexpressionand thedenominator
Solve and state theestriction

Example:

Example:

Example:

Example:

P CW P QW
gtw p
P CW P Cw

CCW p Cw p
P QW
Cw p
Co =h

NI
Yal el

WWW.RUSTOMPATEL.COM
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1 Watch fordifferenceof squaresandtrinomial factoring

1

Example:

e e
c|Q

e ele
Qcl|c

Example:
ow ¢ CW O
CwW 0 TW O
ow ¢
W

Cw

qQ

Faliie!
¢
-1 Q

Example:
a € ca ¢
ca ot ch ¢

Always watch focommon factors

Example:
COTW LW
TW
TW LW
Cw
Co m

WWW.RUSTOMPATEL.COM
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Multiplying and dividing rational expressions

Math Referencel

T Common factorcross multiply reduce and thenmultiply

Example:

Example:

Example:

O TOOUWWCMD O (W oW EW
W oDOUWWPEW O WO TOW Yw
W TO LWL T OO (W o0V (W
W 0w LWW 00 WO (W TOWw (W

W W W TW

W 0w W W

WWW.RUSTOMPATEL.COM
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Adding and subtracting rational expressions

1 Find thelowest commondenominator, thenadd or subtract, andcommonfactor if possible

T

Example:

Example:

Example:

TW QW
w p
p ™
® p
H6é0p Y
P O e PR PR wd
. . PV
PG P@
puy

CW 0 UV CW
o T®
CW 0 U CWw
0O TW
C
g TW

Alwayscommon factorandthen find the lowest common denominator

Example:

Example:

— — —MW60pu ¢
p8 pT YacE
pua ¢

— — pé60pm ¢

() o p
CCW ¢ Oow ¢ P
ow @ @O ¢
A

0w @ @O G
0w ¢
o P Y

Pw ¢

ww ¢ W o
PO ¢ @ ¢

WWW.RUSTOMPATEL.COM
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Example: — —Mé&0 ® ¢ » ¢
COW ¢ oW (
W C W C
Cw TW 0w @
W C W C
vw  CW
W C W C

Example: M60 co p o p @ p

Gw p Cw p

Cw p w p ow p W p

GW p OW P GCW P GW P
Cw p oW p W P

W W p TO TW P

Cw p OW p W P
P oW

Cw p oW p W p

Example: _— — —
ws e
W ¢ W o
w q o
W C W O W C W o
W LW @ W PG
W ¢ W o
w w pyY
W ¢ W o
Example:
ow p W ¢ W ow T
ow p W T W W C
0w p W ¢ W T WP
ow p W T W ¢ w p
W p
W p
Co 2R Tigh pfp
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Entire and mixed radicals

I Entire radicalsareradicalsthat are irrational

1 Mixed radicalsare radicalsthat sum to arentire radical
1 Simplifyradicalsby findingterms that sum to theentire radical
1 Thetermsmust beperfect squares
Example: Mt m
Vit Mp Tt
cWp m
Example: —
NG 1t
Mw
Vit v
o
0
o

WWW.RUSTOMPATEL.COM
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1 Keep in mindike terms

Example: Nuvip Tt
Mo 1t
NcUC v
g

Example: Mo XWX
Wic p
Example: cUx oI
Vi @
OUIT g
@ XVig
T ¢ic

[

Example:
¢ u uvlu
pII
v W
C

1 When you have aegative radical the answer is indeterminable; however, mathematically
expressed is thenaginarynumber. This is notated b
1 Ensure thatomplexnumbersare being used

Example: N ym
10
Example: )
Q
Example: Qo
o

WWW.RUSTOMPATEL.COM
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Operating Radicals
Simplifyingradicalsby use offactoring and findinglike terms. Also known asomplex numbers

1 Addingandsubtracting radicalsan be done through gatheriridke terms
91 In this caselike termsaretermsthat have a commonoot in the polynomial
1 Keeproots the same

Example: Mo XV T uMp ¢ tWu
Mo X¢Wu vgWo t
Mo ptu p o WL
p W oMo

1  Whenmultiplying radicals use distributive property andhultiply the roots separately

Example: XVu olic  TIQ
CHpL CWpT

1 Always simplify when you can

Example: Vo Mp p Vg
cWio o cMp
cio o ¢ oWg
Vo 0 ol

Example: Vo ¢ Vo clC
Vw Tt
oy
v
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1 You will have teationalizethe denominatorin fractions because it is improper to have an
irrational denominator

1 Rationalizingneans making a valuational

1 To do somultiply the irrational denominator to araction where both thenumerator and
denominatorare equal This is also known asnjugating

Formula: o VQAT W i

| ’I !IJQ
are always rational numbers.Tipeoduct of conjugatingis alwaygational

1 Multiply accordingly and eliminateots usingconjugates

Example: e

Example:

WWW.RUSTOMPATEL.COM 38
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1 When givert polynomialsin the denominator, beingirrational, invert the operator given and
solve

Example: —
mown

T Qg o
K
¢ VIc Wi
ou¢ TUL
¢ VIc Wi
XC G
¢ VIc Wi
TS
T @i ¢l
1po
o gl
PO

1 Solve for thevariable by putting instandard form

Example: w o U
® o W
W o C
W o C T
W W w ¢ T
W QW X T

1 When working withroots larger thang, always simplify theoot by finding perfectoots

Example: W(p
%S
473

Example: Vp @ Wu T

Mg Vi wig
¢ ol
NS
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Statistics
Mean, Median andMode, otherwise known aaverage, middle number armbmmon value

Term Definition and formula Example
Mean _ .
(average) Mean = sum of values/number of values ¢ T @ pg 0 1
. Middle number (in order), if betweeq R
Median numbers, then adjust value accordingly pTR T TIRL T p TEY
Mode Number that appears most often thohfwhphply

The difference between the greatest anc

Range . .
9 smallest number in the series

1 Anoutlier is a measurement that differs significantly from the rest of the data

Example:  pltithip @ o ofp clgu &
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Prime Numbers
Numbers that can only be divisible pyand themselves

1 Aprime numberis a whole number with onlg factors: itself andp
Examples: HZX 0X pZ TX MMZ MOZ MTX
Example: o o0 p

9 Afactoris a number or array of numbers that are between the highest and lowest number

Prime Numbers Chart ( 1-100)

Grey: Prime Number
2 3 T ) (0] X )] w p
pCq po pT pu PO P X Py p w ¢m
¢q ¢o T cu cCo ¢ X cu Cw om
0 ¢ (oe) 0T ouv (o0 o X oy 0w T
T ¢ T0 TT TU TQ T X TY T W U Tt
U ¢ Vo U T UL V0] L X vy VW QT
¢C Uy ¢t (ORY ¢ o X oy 0w XTn
XQ X0 XT XVv Xo X X Xy X W g
NS Yo Pt Yo v P X b Y w W
W ¢ wo wTt wu wae WX WY ww p T
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Primefactoring

1 When you are trying to find theowest common multiple (LCM), you userime factoring. By
breaking down a numbento the smallesprime digits

Example: S ¢ pt ¢ ¢ X

1 Factortrees are how a number can be broken down iptome factors

Example:
LpC
¢ Lo
¢ ¢ pQyY
¢ ¢ ¢ o1
¢ ¢ ¢ ¢ og¢
¢ ¢ ¢ ¢ ¢ po
¢ ¢ ¢ ¢ ¢ ¢y
¢ ¢ ¢ ¢ ¢ ¢ ¢ T
¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
C

Example:

PG o

Composite numbers

1 Acompositenumberis a whole number with more thaqfactors, opposite rules oprime

numbers
Examples:  thphyiudp 1p tp ©
Example: © O ¢
¢ ¢ p
The numberl

1 The numbelp is neither gorime or compositenumber
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Rational Numbers
Arational numberis a number that can be written asgaotient (division question) of integers where
the divisoris nottt

1 Areal number is also referred to asaional number
Exampls: -Ng 0 p-N o

1 There are many equivalentional numbers
Example: p- - - - PR

9 Order ofrational numbers(greatest to leasbr vice versa)

Example: oh ¢® b p-hdh-d
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Order of Operation
The easietsway to remember the order of operations is through using an acronym

BEDMAS Brackets

Exponents n
Divisionand Multiplication
Addition and Subtraction

1 Ina questionwe solve using BEDMASft to right

Example:

WWW.RUSTOMPATEL.COM 44




90

Math Referencel

Counter Example
Acounterexampleis when a question believes that the information is true by displaying it through an
example where the condition is true.cdunter exampleis an example that disprovebd belief of the
guestion and shows clearly a false condition

1 Aconjectureis a general conclusion derived from apparent factsosjecturemay not be true
1 Aninferenceis a conclusion based on reasoning and data
1 Acounterexamplecan disprove @onjectureor hypothesis
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System International (S.1.)

The system international is how we measure things metrically

Quantity
Length
Mass
Volume
Time

Base Unit
Meter
Gram
Litre/Cubic Meter
Second

Math Referencel

Symbol

I/m3

1 Units can balivided or multiplied into multiples of p 1to give larger or smaller subunits

9 Prefixes are used to indicate smaller or larger subunits

Common units used with the International System

Units of Measurement
Metre
Hectare
Tonne
Kilogram
Nautical mile
Knot
Liter
Second
Hertz
Candela
Degree Celsius
Degree Fahrenheit
Kelvin
Pascal
Joule
Newton
Watt
Ampere
Volt
Ohm
Coulomb

WWW.RUSTOMPATEL.COM

Abbreviation
m
ha
t
kg
M
kn
L
S

T
N

03<»s2zoJx"®g

Relation
Length
G
Mass
Mass
Distance (navigation)
Speed (navigation)
Volume or capacity
Time
Frequency
Luminous intensity
Temperature
Temperature
Thermodynamic temperature
Pressure/stress
Energy/work
Force
Power/radiant flux
Electric current
Electric potential
Electrical resistance
Electric charge
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Metric system

Kilometre Hectometre Decametre Metre Decimetre  Centimetre  Millimetre
km hm dam m dm cm mm
prm o Tt o Poe e —Eonpmon
p Tt p Tt pTTT
p Tt p T p Tt p Tt p Tt p Tt

English system

Units of Measurement Abbreviation Relation
1 inch Ay DK €
1 foot ft. p gnches
1 yard yd. o feet
1 mile mi. p X @ards
1 square foot sq. ft. p T $g. inches
1 square yard sg. yd. wsg. feet

T Y tsquare yards

1 acre acre T & om0
1 square mile sg. mi. ¢ T acres
1lton T ¢ T TPOUNAS
1 tablespoon o teaspoons
1 cup c p d¢ablespoons
1 pint pt ¢ cups
1 quart qt ¢ pints
1 gallon gal T quarts
16 ounces 0z p pound
1 pound Ib

Temperatureconversion

Celsius tdFahrenheit Fahrenheitto Celsius
30¢rd p8N oOc¢C t 03¢l o¢ Muuv
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Lengthandarea conversion

Initial Unit
Centimetre
Metre
Kilometre
Metre?
Kilometre

Second Unit
Inch
Foot
Mile
Foof
Mile?

Weightandvolume conversation

Initial Unit
Gram
Kilogram
Tonne
Millilitre
Litre

WWW.RUSTOMPATEL.COM

Second Unit
Ounces
Pound
Ton
Ounces (fluid)
Gallon

(1A 2") Multiply
T® WO X
og Yy
TGPt
PEOQ
™ Y @ p

(1A 2" Multiply
T8touV O
CEmT @
pP TGO
T8t o oY
T QT ¢

(2" A 1%) Multiply
®d T
Tt Y

PH T W
T®BIWC W
B w

(2 A 1°) Multiply
CPu
T Voo
TBOTT X G
¢@®xvu
oX Yu

Math Referencel
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Scientific Notation
Scientificnotation is a method to express extremely large or small numbers

1 Number of digits after thelecimaldetermines theexponent
1 Based orpowers ofp Tt

Example: pconmnmnnl Of AAO
pg 0 pnt OAEAT OE iAo Al DAMEA BAIE
Agpi 1 AT O
1 Thecoefficientmust be greater than or equal pand less thap 1
1 Thebasemust always b@ 1ta common notation for the base is the variable

Example: py AN

1 Decimalplace moves between the first and second digit
When working with smahumbers theexponentbecomes ngative
1 Number of digits before theoefficientdetermines theexponent(negatively)

=

Example: TEU T T T W U
X wLAT AEFBAEAT O
1 Negativeexponentis referred to draction

Example: pmmt  —
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Significant Digits
Digits that are significarwhen placed withmultiple To . Gignificant digits are also known as significant
figures, or Sig. Figs.

1 All counted quantities are exact
1 All measured quantities have some degree of error
! 1O Maced before other digits aneot significant

Example: T8t TL T hasq significant digits
™ @aced between other digits are always significant
Example: ¢ 8t 1t chasu significant digits
1 1o @acedafter other digits are significant only if there islacimalplace

Example: p Tt Burhaso significant digits
p T Thasp significant digit

1 To change the number ofsagnificantdigits for a whole number (like 1 1, monvert it into
scientificnotation

Example: p T Thasp significant digit, but if changed in&cientificnotation it becomes
p8t 1 1 p Ttwhich gives this numbar significantdigits

1 Whenmultiplying and dividing significant digits the result must have the same number of
significantdigits asthe smallest measurement in the calculation

Example: cofrp cOMouvyYarc®o OECTI EXEALD O AECEOO

1 Whenaddingandsubtractingsignificantdigits, the result must have the same number of
significantdigits as the measurement with the least numberdgcimalpoints

Example: GRAT o8tAl pgtdi op di0 cOECT EAEXLHA AECEOO

WWW.RUSTOMPATEL.COM 50




Math Referencel

Rounding

Roundingnumbers is the technique of shortening digit lengths to a easily understandable and realistic

value.

1
T
T

T
T

Placevalueis the classification of where a digit liessimumber
Each classification is named after its base value, the beginning detiralpoint
Digits that appear after thdecimalpoint Sy R 6 A (i K -al0K § yRIZBTANIWY I & 2y S

Example: pLOT
pgda ET OOAT AO
vd( OT AOAAO
og4 AT O
g TAO

Digits that appear before thdecimalpoint Sy R ¢ A (i K -0(KKQ)S | & dRF BAIE NI | G Sy

Example: Oy wo
og4 AT O
od TAO
x4 AT OE
af OT ACAAOGE
ot ET OOAT AOE
Roundingnumbers is based on greatening the value of the higher digite value
Numbers betweentandt are rounded down. Numbers betweenand ware rounded up
When rounded up or down, the place value next tmdreases, remains neutral, or decreases

Example: .01l AAGuv gl OT A O OEA T AAOAOO EOT AOAAO
oA OAT O PEANABREDAITI OA
. Ol AR©Qop i

Example: . O AReypxei OT A OF OEA 1T AAOAOGO EOT AOAAODE
¢c A OEI OOAT ACEODDEAR OAI OA
.01 AR )
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Algebra

Polynomials
A polynomial is a combination obnstantsandvariablesthat are bound bymultiplication anddivision.
There are classifications of polynomials. They ammanomial,binomial,trinomial andpolynomial.
Each indicates whether there g ho or more thano terms.

Type Number of Terms Examples
Monomial P vahodhcaty fodoo & & ¢
Binomial C vw oafcw p o ™ odhd o 7
Trinomial o n f Ak ¢  cko 1TQ xa
Polynomial o OO U TO® G

1 AMonomialis a number, a product of one or movariables or the product of a number and or
more variables Thecoefficientis the number part of amonomial

Example: ol Al AEASAGROEBRAIT AT T I EAI

1 Apolynomialis formed by adding or subtracting momials. Each monomial is a term of the
polynomial. Some polynomials have special names

f  Monomial: gah ow fr couo

f Binomiato® otw Xhpo CcoOw®

 Trinomiatw o dpo OO  COOOQ

1 Polynomialswith more thano terms are called polynomials.

1 Polynomialscan also be classified by the degree of the variable

1 TheDegreeis the highest number of the sum of the exponents

Example: Polynomial Term Name Degree
oW p Monomial p

C p Monomial T
oW XW C Binomial p
LW ® XW ¢ T Polynomial o
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How each are classified are through the numbeteofns used

Aterm is classified bgonstantsandvariablesthat are not bound byddition or subtraction

operators

Example: ¢ pOAOI O FT1T1T1 EAI

Example: ¢ ow ¢OAOI O AET T 1 EAI

Example: ¢ & tw oOAOI O OOET T 1 EAI

Example: CO & vl o 1OAOI O DI 1 UTTIT EAI

Avariableis a letter that represents a value

Examples  GIoduHORCH @I GAEEM N Fe R A i o R hefuho

A coefficient is a numbethat ismultiplied by avariable

Exampls: 0w O oh®©O p
AconstantA & I G SNXY (KI {valaBles@ yuler by ys€ff dzR S
Example: ow LTO v T

Adegreeof a termmearsthe sumof the exponentson thevariablesin aterm
Example: ® O cho® ©th ¢HR° th o °mn

Adegree of a polynomiameans the degree of the highegrm

BExample w ¢O%p

Example: oL ¢ ULVOc¢

WWW.RUSTOMPATEL.COM
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Whengraphingwith variables there areg types ofvariables Independentvariablesand dependant
variables

1
T
T

Independentvariablesare variablesthat are not affected by othevariables wA @ E O
Dependantvariablesare variablesthat can be affected by otherariables WA @ E O
Adependant variables avariableaffected by anothewariable. On agraph the dependant
variableis labelled on theoaxis

Anindependent variables avariablethat affects othewvariables On agraph, theindependent
variableis labelled on thevaxis

WWW.RUSTOMPATEL.COM
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Collecting Like Terms

Like termsis a way of simplifying a question by itads terms with similawariables

T

In order tocollect like terms thetermsthat are being collected must have the same
variablg/letter and the sameexponent

Addor subtractterms from each other

Rewrite in greatest to leaseérm and in alphabetical order

Bxample: oW LW YW
Example: CwW 0 O @ CW 0w 0 @ LW ®
Example: CO X®W 0w T U CO Ow P OW OW CW TA& CX X U

P Yw @ po
Example: o0 COW PO W 0 @ 0 CW W 0 W PpW 0 W W O

When there arevariableswith different exponents only group samexponentvariables
together, not allvariables

Example: VW 0 CW CW ® @ LW (W (W W @ 0 oW 0 W
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Add polynomials

T

Removebracketsandcollectlike terms
Example: N o cQ 1 Mo cQt1 0@ Qo 1t 1TQp

Example: P oW UL X0 O P @G OW L XW 0w PT
X0 @O 0w 0w LU PTT PO PU

Example: h o ¢ch p o ¢ p A ¢ o p n T

Subtractpolynomials

T
T
1

Addopposite, operbracketsthen collect like terms

Switch opposite for evemninus signbefore abracket

When there is a negative sign outsidéracket think of it as negative 1 and ussstlibutive
property to get the opposite

Example: g0 U X0 p g0 U X0 p g0 U XO p GO XO
L p pT T

Example: cQ Q¢ vQ ey cQ @Q y VQ  PQ Y
CQ ¢Q ¢ VQ ¢Q Y ¢ VO eQ 90 Y Y oQ
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Multiply polynomials

1 Multiplying monomials

Removebrackets

Multiply coefficients

Whenmultiplying variables collect like termsof the similarvariableand pervariable, add an
additionalexponent

1 collect like terms

= =4 =4

Example: w 0w ¢ W
Example: o 0O QPO O o TPwa

1 Multiplying Binomials
1 Similar tomultiplying monomialsbut there is a specific order

Formula: FOIL: First term, outside term, inside term, last term
Example: W o w X

w

w X

c

o X

W X ow ¢p

W Tw C¢p
Example: W 0 W X

PQWTQ® O ¢p

PRW OO TQ Cp
Example: pow T ® X

pow C@ TW QY

pow Cw QY

pow @ CO® OCY

PG pua poy

Simplify: U OTw O LW ( oW L CW U
Y oCm Yb pB @ Yo PO P QU
Y o¢mD (O ¢ O (O QU
Y o¢m O C® 0O W CW QUL
Y o 0@ pY ed GO QU
e® TwWW OU
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Squaring Binomials

1 Multiply the bracketterm by how ever mangxponentsthere are

Example: W q
W C W C
W W Cw T
W Tw T
Example: W Cw

W W W CwW

O COWCOW TW

W TOWITW
Example: o TW

P TW O TW

O CWWCWWP @

o® THWpP@
Example: 0w QW

0o CW 0W CW

W W LW TW

W PO TW

WWW.RUSTOMPATEL.COM
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Theproduct of sum differencecan be solved ways
Simplify
Example: W W w
0w
Example: o TW oW TW
Ww PEOPEWEY
P

Watch for theoperators

S

Formula; O OO O O

Formula; OO N OO
Formula; OO N i O
Simplify
Example: U CW VW CW

vw W

COw TW

Example: pP® ¢ W
TO LW TW LW

Look forcommon factorsfirst

Example: p¢gp Yw

Cuw TW

C oW CW 0w CW
Example: - -

®w p
¢ O

Nlg
alo

Example: oCw O CO T CO T
OCWw O Cw O T po
CT P W T PO
PR Oo® (X T® po
w o@ TO
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Perfect squardrinomials

9 First and lasterms are perfectsquares
1 Middleterm is twice theproduct of the squareroots of the first and lasterms

Formula:

Formula:

9 Perfect squaregan be determined through a second method

Example:

1 Simplify

Example:

Example:

Example:

Example:

Example:

Example:

Example:

T P
Cc Ml p g

Q W W
W o
W pm CUL
W v

W PO TW
0w CW

W pP ww
w® p@ Yp
0w W

oQ Y
gt p
gcw p qw p

Wy  ew p
wd p
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@

@

Math Referencel

60



90

Example:

Theareaof asquareis represented by
O ww ¢ W p ffordbeing a positive number. Fird

0 o T

0 o T O O
o0 T T

own T

v T
w j—
(o)

o T

Perfect squaregan also be found in othgrolynomials
Watch forexponentsand perfect squares

Example:

w Yp
O W
® WWw o wWw o

Thevariablemay have more thap answer

Example:

Simplify

Example:

Example:

O () o
C Xw 0 T
C W Qew o T

WCw p OCW p T

W oCw p T

Co ow =

@ q T
W ¢ T
W G

WWW.RUSTOMPATEL.COM
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Divide polynomials

i Removebrackets

1 Dividecoefficients

1 Whendividing variablescollect like termsof the similarvariableand pervariable, subtractan
additionalexponent

1 collect like terms

Example: — pW &

1 Expandandsimplify; ¢ methods
1 Second method involvedividing the ¢ simplified terms

Example: W 0 LWW X
o pdP Lvw 0B W pPX

Second Method

P p o

VW O W PX

WWW.RUSTOMPATEL.COM
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Difference of Squares

Math Referencel

1 A simple way ofommonfactoring
1 Only applies to difference

Formula:

Example:

WWW.RUSTOMPATEL.COM
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Distributive Property

When you have aonstantor variableoutside abracket, you distribute theconstantor variableto
everyterm within the bracketand multiply eachterm by thatvariableor constant Also known as
expandingor simplifying

T

Formula: DO W OO0 O
Example: Xw O X0 X O
X® ¢ p

Example: en N cwn n

n n e qw
When there is derm with avariable outside and inside thberacket, the variableis raised to the
power of that variableor the sumof the exponents

Example: XW P LW  LOXW P LWXW LW P oW LW
Example: o O TOW W

o 0 TOW W

Ow p WITLW p
Dealing withfractionsis no different, it applies astarm

Example: -¢0 @ -¢0 - @ UL o©

With variables remember with likevariablesmultiplied with each other makes it raised to the
power of the sumof the exponents
Example: O T CWW p OO OT WO WP O TO CW

0w W W T (W 0w QW

WWW.RUSTOMPATEL.COM
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Factoring
Factoringis the opposite oéxpanding Factoringis used to confirm what th&reatest Common Factor
(GCFis. We can ealsi assume what th&CHs but then we must confirm iffo find theGCEfind aterm
or constantor variableor both that fits all theterms

1 In apolynomialwith variablesandconstants we identify theGCFEand thenput the polynomial
insidebracketsand theGCHefore thebrackets Wedivide each term in thebracketsby the
GCF

Example: ow @' #& olbw ¢
1 With exponents
Example: O Y ' #& catwp T®
Example: o0 CO OW#&dmon ¢ o
Example: va 0 pa O GO
vd 0 ¢ 00 ¢
0 ¢ ua 0
1 With variablesonly
Example: WOa oG ' #& wWOAdLOANS a

1 Simply try to find what fits aterms
9 Find the area ifiactored form

A
A 4

A
A 4

Example: A
0 W ¢ ¢ W ¢ ¢ Ww
WT WTIT 0w
OWTO TW PP W
T TW PO
TW O T
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Factor by grouping

T

Somepolynomialsdo not have commoffactorsin all of their terms. Thesgolynomialscan
sometimes be factored by grouping terms that do not have a comfacior
Grouptermsthat have a commoffactor

Example: MW DWW 0w

Factoringatrinomial

A

Formula; ® ®» 0

cand wandconstants
To find the groupedactor, you must find; integerswhich will equal thesumof cand the
product of ¢

Example: ® yw puv
What¢ numbers add tapand multiply top v ofv
c L Y
O LU puvL
Cw o w v
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Watch for theconstants

Example: & o of] ¢l
W QP W U

Watch for theexponents

Example: ® p@ X p tw
WO p@P X¢
WO pPCO @

Remember that the rule applies to the whakym

Example: & ® ULv® © N ohc
W W oW 0 ¢

Math Referencel

When there are multipleariables find the¢ integersand include the alternatgariableterm

beside theconstants

Example: & pwwo@nNp@ ¢
W P W CW

In some cases thgolynomial will not be able tofactor

Example: @ uvw ¢

I FyQid 6S FIFO02NBR

WWW.RUSTOMPATEL.COM
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1 Whenwhas aconstant multiple it is considered guadratic equation
1 Aquadratic equationis apolynomial equationof the secondlegree

Formula: Mo O @ p

§ To find the groupedactor, you must find; integerswhich will equal thesumof cand the
product of dand

Example: c¢o & oA AdAph O1 OE®A) Ul

Cw Tw oW O

COWw ¢ OoW (

W ¢ Cw O
Check:

W ¢ Cw O

Cw oW TW O

W W @

1 Watch for theexponents

Example: @0 oo ¢ APBH O1 OFdd4) Wwh
0w oW TOWW (W
ONCW W COCH W
CO CW CO W

i Look forcommon factors
 Common factorswith constants

Example: Tt 10 Y MPAAGPRN O CE®QYH T
T TOW Wo w
TOw O W o
T w0
T CW W O
Common factors
T oo MABH O GE@IUp
TW CW W W
1 Common factorswith variables
Example: c¢a xa oaMMAQN O1 GE@mMAG v
G ca xa orm
a ca PG va o
aca v a o
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Rearranginghe question will sometimes make it easier to solve and then findomgmon
factors

Example: p& & c¢N ol
pE @ uvE ¢
pe ve @& ¢
VEOE p COE p
VE ¢ Ot p

In some cases thgolynomial will not be able tdfactor

Example: v wo c¢AAgh O1 Ggal U
Ol ye&Xfdctored

There are scenarios in which there are multiple numbers waéthand multiply to aterm

Example:  For what value oxan this trinomial be factored?
oo Qo v AdEN O GBI U
o ¢h chu th pbp phpp po
™ phupoe
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Solving one step Equations

Adding andsubtracting

1 Isolate youwariable
1 Whatever is done to one side must be done to the other side

Example: W o v
W o 0 v o
W G

Example: W o C
¢ 0 O ¢ O
@ p

Multiplying and dividing
9 Isolate youwariable
I Whatever is done to one side must be done to the other side

Example: T®
®

=

¢
¢
T T

@ v

1 Always keep yowariablepositive

Example: Q pp

WWW.RUSTOMPATEL.COM
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Solving two step Equations
Recall theorder of operations(BEDMAZY solve egations in reverse order SEDMASSAMBED

1 Isolate youwariableor term
1 Whatever is done to one side must be done to the other side

Example: pC pu
0w PG PG PU PG

ow o

ow o

G ©

W p
Example: cwo @ U
Cw Y o

. PT

w —

C

W X
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9\? Math Referencel

Solving multi step Equations

Solve
1 Isolate youwariable
1 Whatever is done to one side must be done to the other side
1 Get allvariableterms andconstanttermsto separate side
1 Use reverse order ajrder of operations

Example: X0 ¢ W puL
X0 Cw OT
X0 Cw OT

VW OTI

. T

w —_—
v

w o

1 When trying to check work, simply substitute your answer into the question and solve
separately for both sides. If the results of both sides are equivalent, then your answer is correct

Example: (refer to above example)

X0 CW pUL
X¢ <Co¢ pv
Te CcCp
TG TC

Co ¢
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Solving Equations with Fractions
1 With onefraction, multiply the denominatorto eachterm and/or bracketexpression
Do not distribute thdraction, you want to negate théaction
1 Always have theariableon the left side

=

Example: o -y

¢
W
W

© © (@]

{F
{F
W pT
1 With multiple fractions, find thelowest common denominator LCDand multiply the LCDto
eachterm and/or bracketexpression
1 Once you have done sdivide the denominatorin the fraction by the LCD Eliminate the
fraction and multiply the quotient LCDby theterm and/or bracketexpression
9 Then usdlistributive property once nofraction remains

Example: _ —

¢Q ¢g
o &6
7 q

Q pp

1 If afractionis a numeratofessthan p, then, with theLCD youdivide the LCDwith the
denominator and multiply the quotient with the numerator

Example: - T - poc o
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Rearranging Formulas
Singlestep

1 Isolate thevariableyou wantor term with variable
1 Keep the isolatedariableon the left side

Example: Q [

Example:

Example: 0 [

Multi step

1 Isolate thevariableyou want
1 Keep the isolatedariableon the left side
1 Use reverse order ajrder of operations

Example:

WWW.RUSTOMPATEL.COM
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Word Problems

Let and herefore statements

1
1

Let statementsdefines avariable
Therefore statemenjustifies theanswer

Example: A number plusisy. What isthe number?
Letwrepresent the number

w o Y
w o o Y o
W v

Cw v Orthereforethe number isv
Be careful of the wording

Example: A numbero less igp. What is the number?
Letwrepresent the number

w o Y
W o o Y o
w pp
Co pp

WWW.RUSTOMPATEL.COM
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Consecutive numeérs

Math Referencel

1 Consecutive numberareintegersthat come one after the other without skipping

=

Example:

phchoT O phipl @ &t tr v

Use extendedet statementsto define thevariablealong with other numbers by using the
variablein the statement
Collect liketerms

Uself and Then statementdo justify your answer andariables

End with aherefore statement

Example:

Thesumof o consecutive numberssoc o

Letwrepresent the first number, thet p represent the second number and

w ¢ represent the third number

W G o0
W ¢ OO0
0Ow G GO

0w 0 0 00O

w W p
W W p

ow CTI

o O

W pT

Ifw p 1Then,

W p PUTP PP
And® ¢ pm g pg
CTheo consecutive numbersrep 1p pp ¢

WWW.RUSTOMPATEL.COM
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1 Consecutive EVEN or ODD numbarsintegersthat come evenly or odd in series
Example: chrhpl O oh pfpl © & br ¥
1 Same rules apply but in this case, be sure to adjust the statementgaaizdblesaccordingly

Example: Thesumof o consecutiveevennumbersisp @
Letwrepresent the first nurber, thenw ¢ represent the second number and
@ T represent the third number

W wWw¢ 0T pyY
ow ¢ ¢ pY o

ow p ¢

o o

W T

Ifw T Then,

W ¢ T ¢ 9
Andoo T T T Y
CTheo consecutive numbersire T fphp

1 When word problems come in more complex ordeverk backwards

Example: The length of a rectangle gsmore than twice the width. If the perimeter is
1 ft, what are the dimensions?
LetO represent the width, themd ¢ represent the length

n ¢avo
TTTCCD ¢ O
T ol ¢

T 1 ¢ ol ¢ C
T @ T
TTT @ ¢ ¢
ae W

@ @

v ¢

IfO  @Then,

¢ ¢ ¢ ¢ pT
CThe dimensions argl @t
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Example: Pablo is¢ years older than Mario. The sum of their ageg isWhat are their
ages?
Letd NBELINBE & SY i alaNANBILINBSHASY GG K$ywEt 2Qa | 3S

a a X po

G& X po

Cfﬁl X X PO X
a0

q C

a o

If& oThen,

a X o X pT
Ctlof2Qmm y¥RSak BRe2 Qa | 3S Aa
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Series and Sequences

Asequencses a set of numbers in order

T

=

Math Referencel

Sequencegan befinite (terminate), orinfinite (never endingyeparated by commas

Example: vhphxhw8 (Infinite)
thxhp 1p dFinite)
chrthohyp 18 (Infinite)

Each number in sequenceis called aerm

Eachterm can be denoted by or"Q¢ where¢ is the number position in theequence

Thesequencecan be defined by a formula

Example: 0 is the firstterm
0 is the seconderm
0 is the¢ O Br generalterm

When given a formula, you can solve teems
Example: 0O ¢ p
otufxfudp p
When given &equence it is possible to find the formula

Example: phifc %o tp ¢ v

(0] €

A seriesis thesumof asequence

WWW.RUSTOMPATEL.COM
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Arithmetic sequencesnd series

= =4 =4 =4

1

Difference between consecutitermsis aconstant

This is called arithmetic sequence

Firstterm ¢ is denoted byo

Eachterm after the first is found byddinga constant

This is called theommondifferencedenoted byQof the precedingerm

Formula: 0 O €& pAQ
Example: Wp tp @
Co Yo t
0 O €& pAQ
0 W pwpQ
o Y pip
0 Y pur
0 Y X¢
0 P 1
I O
0 T1E& T
0 TPpPW T
0 X T
o} )

Applicationdor arithmetic sequence

Example: Find interest earned oA o Toverp Tyears. The th yearwasA ¢ ¢ L

0 W pmpQ
O o
0 W puLv PAQ
oL pi
W oqgupi
ocnmmocgup Q o
Q v
® CuvuLvu

v

5 b
— PTG
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1 Thesumof thetermsin anarithmetic sequences anarithmetic series

Formula: i - O

1 Plug in the values to find threumof the sequence

Example: Find firstu terms
chohyp p T
i 0 C T
C p
i T
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Geometric sequenceand series

1 When youmultiply the precedingerm by aninteger

Theratio of consecutivetermsis called thecommonratio

In geometricsequenceghe firstterm isd denoted by

Eachterm after the first is found bynultiplying the previous term by theommonratio i

= =4 =4

Example: vhpfg i t fpm
‘ q

C

U ¢

VP Y

W

f GeneralgeometricsequencasGhi ttd i 8
M is the firstterm, i is thecommonratio

o O O O O
cC cC

Formula: o &G Rk 1T AOBBOAI
0  Di
o o !
Ci OAOGET 1T &£ ATU OOAAAOGOEOA PAEO

1 Finding the number alerms

Example: ofplp oyt
0 &
oYt ocC
2 o
pPCuUg

1 Findingd giveng terms

Example: O pyYYXL TOUXUL
Toyxd .

pYx LA v

WWW.RUSTOMPATEL.COM
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9 Applications fogeometricsequence

Example: Haltlife of lodine ispdays. Average dose @s¢ C What is the does aftgy p ¢
days?
@ pEC

CCAT OAAIL® ogefci
1 Thesumof thetermsin angeometricsequencds angeometricseries

Formula: i _
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9 Formulas used to calculateterm based on previouterms
1 Geometricandarithmetic sequencesre explicit, meaning they do not use previotesms
1 When giverg termsand the formula, it is possible to find anotherm
Example: Solve fo
0 p
o p
0 ¢o 10
0O ¢o 10 O#AT o0 OT1 OA AAAAOGA 19AOI o EO
Co ¢o 10
0 ¢
0 c¢o 10
0 ¢p TG
0O pTt

1  When given thesequence find nextterm

Example: p

hxfp b @
0

fe
p
p
¢ 08

- —~

1 When given thesequence get the formula

Example:

) O- O- O- O O

WWW.RUSTOMPATEL.COM
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0AOAAI 60 40EAT CI A
t | & Qrafigeid anarray.t | & Qriafigl2 & useful foprobability calculations.

1 Based on thesumof ¢ terms immediately above when visually laid out

Example:

p
pp
pcp
pcoap
pretp
pupTpTOP
PP W& TP Wpp
8

1 If o j represents thderm in row¢, positioni

Formula Op O 0
o
0f OF
Of 0RO
8

Example: Given the firstptermsin row¢ wft | & Qriafig.&ind the firstpterms in
rowc¢ @
phg bo mhy o Mpng el o
i ¢ ophg bo mhy o Mprg @l P BT
Ci ¢ apfc qo gy @ ipr whpm x
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Binomial Theorem
Recall that dinomial is apolynomialwith ¢ terms

i General formula for dinomial
Formula: SN

f Expanding® @ can be solved throughinomial expansion
f Usingt | & Ol f Qaset(adlthelrofvAdmBer anchultiply the coefficientsthrough the

formula
Example: , AD cw
, A p
Cw p
#1 A E/£EE pPEBIRO O
Cco p

PG p  TCW P GCL P
TCw p TGO P
cw p P Ty p QT® P TCW p P
W p P O0Q (W Yn p
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Financial Math
There are many applications aattjebraicuses forfinancialmath

1 Compoundinterestis ageometricformula

Formula:

6 0p Q

o0daccumulated amount at end of term

Odprinciple (amount)

"@interest represented by- h djnterest rae per yearg dcompounding periods
¢ drepresented by dxagnumber of years

I Substitutevariable terms

Example:

ForA p 1t &t &n interst ofy bper year forp 1years, compounded serainnually
(twice a year)

. p

GCQ XT

"Q o® Pl @8to v

Cé ¢cpm

E qm

Co pmmpt MBrIov

0 p wyEKw

1 Rearrange the formula to solve for different situations

Example:

Find the doubling time, compounded serannually 8 years
CO pnnm
Co ¢mmm

. i
o L
¢ C

Cenmmp mnpt Q
i
¢TI Tm

q P E

i iy yd b
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9 Present valuaised to find the amount needed to achieve a certain amount later
Formula: 0 6p Q

Example: WantA p 1t 1t matttiierage oty ppresentlyp Y Wyears difference), an
interest ofy B compounded quarterly (four times a year)

) T8t

¢ T

Cé¢ pur ©x¢

0 P T MEBUIK

0 ¢ T TTaPTY

9 Ordinary annuity is compounding interest with consecutive inputs of value

Formula: 0
Example: W PUTT
€ L
Qpgch
pPLUTED C P
i P q
0 WL @)

9 Present value or ordinary annuity reconstructs the ordinary anrfoityula

Formula: 0
Example: Y pUTOTT
Twice a year foo years compounded serainnually
Q pub
5 PIMTMMIPSTX L
v T@rX L
0 ovodp
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9\? Math Referencel

Graphing
Direct and Partial Variation

Direct Variation

9 Adirectvariation is a relationship betweeq variablesin which onevariableis aconstant
multiple of the other

Examples: ® vaw o Qoo oo co

 Theconstantof variation is the number before th@ariable

Example: w oahois the constant of variation

Example: This graph shows an exampledifect variationw T
f Indirectvariation, theline will always go through therigin ¢fto Tt

Partial Variation

9 Apartial variation is a relationship betweeq variablesthere is aconstant multipleand a
constantnumber

Examples: & o®m uvhd dw o

9 Theconstant ofvariation is the number before theariableand theconstant numberis the
number after thevariable

Example: w ow vhoistheconstant of variationandu is theconstantnumber

Example: This graphsows an example dfirect variationw ¢w T

9 Partialvariation never goes through therigin
1 In bothdirect andparital varaition, theline must always be stright
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