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Introduction

This eBook is a compilation of the math formulas that we highly recommend that you know for the GRE. It
also includes some excerpts from the Magoosh GRE bloghat go over how to best utilize formulas to your
advantage.

I f youdr e Revised GREoandtware to know more about the examingener al , check out 0
Guide to the Revised G R E http://magoosh.com/gre/gre _-ebook for more information.

We hope you find the material helpful! If you have any questions, comments or suggestions, leave us a
comment at http://magoos h.com/gre/2012/gre -math-formula-ebook!
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About Us

What is Magoosh?

Magoosh is online GRE Prep that offers:

Over 200 Math, Verbal, and AWAlessonvi de o s, that os over 20
Over 900 Math and Verbal practice questions, with video explanations after every question
Material created by expert tutors who have in -depth knowledge of the GRE

E-mail support from our expert tutors

Customizable practice sessions and mock tests

Personalized statistics based on performance

Access anytime, anywhere from an internet -connected device
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Why Our Students Love Us

These are surveyresponses sent to us by students after they took the GRE. All of these students and
thousands more have used the Magoosh GRE prep courséo improve their scores:

What was your overall score on the actual 311

exam? *

What was your math score? 156

What was your verbal score? 155

How did our product help you? * Itwas really great, the questions (a few of them - math) were the same as the
once i solved in Magoosh practice problems. | plan to write a testimaonial, will do
it once i'm good and ready. Right now i need a break... but not before i thank you
guys, 5o a huge "THANK YOU™ to all you guys at Magoosh and specially Chris,
coZ he was the one i pestered the most, with an interminable flow of asinine
questions and he answered everyone of them. Thank you!ll

What was your overall score on the 307

actual exam? *

What was your math score? 150
What was your verbal score? 157
How did our product help you? * It helped familiarize me with the types of guestions that were going to be

present on the GRE. I'm an audiovisual learner, so the lessons were
particularly helpful for my needs.

What was your overall score on the actual 306

exam? *

What was your math score? 144
What was your verbal score? 162
If you took the GRE before, what was 500

your previous math score?

If you took the GRE before, what was 580
your previous verbal score?

How did our product help you? *

This product allowed for timed practice which | found essential. | was very slow with the previous GRE and ran out of time on
everything. When | took the test in february | found that practice paid off with me having nearly 10minutes to spare atthe end of each
werbal section. For the math, | still wasnt computing the answers fast enough, but1 gained a sense of timing from your software and
was able to finish quickly and go back to answer more time consuming questions.

The short lessons were immensely helpful and the swift feedback that | received when | placed a guery was unbelievable. It was really
nice to be able to get a quick and simple refresher on content long forgotten or muddled by time.

This software, most importantly, gave me confidence. | went through each section very calmly. Even if | wasn't doing particularly well.
My reasoning was - it was highly unlikely that | had completed hundreds of timed practice questions and watched all those lessons
with no improvement as the result. By sheer repetition and exposure, my knowledge base had to have increased. (and it did.
undoubtedly)
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What was your overall score on the actual 328

exam? *
What was your math score? 161
What was your verbal score? 167

How did our product help you? *

Before anything else | want to extend a sincere "thank-you™ to everyone at Magoosh. | used the site to both organize my study plan and
work with the material itself. | watched every instructional video for the math content available at the time. The instructional videos are
prilliant, | really appreciated having the flexibility to pause a video, absorb the information and re-play it if | needed to. The video
explanations for each problem were also an excellenttool. | used the adaptive exam software to simulate timed GRE sections and
target weak areas in math. | also read the blog for exam tips and strategies. When | began to study for the GRE my scores hovered in
the low-mid 600s on the old scale; the score | ultimately got represents a 100-150 point difference in each category. The Magoosh
staff was awesome; | peppered them with questions and requests and they always responded thoroughly and quickly.

What was your overall score on the 319
actual exam? *

What was your math score? 156
What was your verbal score? 163
How did our product help you? * | had started some light studying last year and didn't really know where to

start. | was using with a couple of GRE prep books, but | felt a little lost -
especially when | discovered that one of the books was rife with errors. |
found Magoosh via Christophers prep-book reviews (brilliant marketing, by
the way) and signed up after using the demo for a few days. The information
is clear and the strategies work well and, if you have questions, the team
responds to your fairly quickly (| sent two emails and received responses

within a day).
What was your overall score on the 33
actual exam? *
What was your math score? 163
What was your verbal score? 150
How did our product help you? * The help provided by the magoosh platform was superb. What | believe most

valuable is the fact that most math problems are somewhat harder, so when
you're actually taking the test, everything seems a little bit easier.

What was your overall score on the actual 315

exam? *

What was your math score? 159

What was your verbal score? 156

How did our product help you? * Your product was excellent. I'm going back to school after 20 years in business

and had to re-learn all of the math. The videos were outstanding at teaching me
the lessons. Also, the ability to develop mock tests were crucial to my success.

The difficulty of your questions made the GRE a bit easier on the math side than
| expected. The study plan kept me on track so that | could study in the 4 weeks |
had between semesters.
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GRE Math Formulas: How to (Not) Use Them

Il &m not act doarulhsyInsteadf|antourade students to think critically about how formulas are
derived. That way, these students are able to have a stronger intuitive sense of the way the
math behind the formula works.

For instance, say you have a 30-60-90 triangle. Many students falter because they always mix up the sides,
especially the side that takes the radical sign. Isita @ /2, orax /3 ?

To think of the proportions intuitively, simply remember that, ina 30  -60-90 tri angle, the shortest side is
always half the length of the longest side. Therefore, we havea n #, and a 2« . The middle side will have

— —

to be less than 2 | so it will either be V2, orz /3.

As to which one, remember that a 30 -60-90 triangle is a right triangle. S o, if we use the Pythagorean
theorem (which you should definitely be able to execute quickly and accu rately), then the shortest side

squared (which is 1) subtracted from the longest side squared 2 “_ 1 is equal to 3 (in this case, | just

assumedx is equal to 1 so that the shortest side and longest side are 1 and 2, respectively). Using the
Pythagorean theorem, we square this number, and get a 1,{.-" 3.

I f youodve followed me this far, now -6000Q, insteadabrelingonay f c
aformul a (which can be stressful b e ¢ a u soegetyhe Rythagargan a |l way s
theorem).Rel ying on formulas too much can also give us fo
remembered a formula, we try to apply it to a problem even wh  en the problem is asking for something

different. The reason students often fall into this trap is because a question may use language that is similar

to the | anguage youdd expect to conform to the for mul
Once youbOve memori zed t hyeushoald pragticeatreem bnrrelevahtipreblemdBso it |

applying the formulas becomes natural. You should al s
apply. Or, when you can find a way outside ofifjushre f or

case you happen to forget a formula on test day.

Takeaways

Ultimately, the GREis testing the way you think. And simply plugging in a bunch of valuesto a set formula
d o e stasbthinking skills insomuch asit tests your ability to memorize a formula. And, trying to memorize
a formula is often more difficult than knowing how that formula was derived. Nevertheless, before walking
into the GRE, it is a good idea to know the following f ormulasf/tidbits. In fact, ignoring the information
below can seriously hurt your chances of answering a question cor rectly. Just be sure to apply the formulae
often enough that those formulae are engrained!
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Arithmetic and Number Properties

Types of Numbers
Integers:

Any counting number including negative numbers (e.g. -3,-1, 2, 7ébut not 2.5)
Real Numbers:

Numbers that appear on the number line (i.e., one that is not imaginary) including pi, the square
root of 2, etc.

A positive number is greater than 0, a negative number is less than O.

Order of Operations: PEMDAS

Complete any arithmetical operation in the following order:

1. Parentheses
2. Exponents
3. Multiplication/Division
4. Addition/Subtraction
g 51 22 (4 224 16 29448 =50
Example: +?—x(o— }_ +Q_>¢(, } — +?_;.< —24+48 =5

You can remember PEMDAS as 0Pl ease Excuse My Dear Aur
Afternoon Snacks, 6 or my personal favorite, oOPandas Expl or

Commutative, Associative, and Distributive Properties

The Commutative Property:

a+b=b+a.axb=bxa
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The Associative Property:

(a+b )+c=a+(b+te ). (axh|xc=ax{bxc)
The Distributive Property:

ax (b+e )=ab+aec,ax (b-c )=ab-ac

The Commutative and Associate properties do not work with subtraction or division .

Prime Numbers

A prime number is one that is divisible only by itself and 1. In other words, a positive integer wit h exactly 2
positive divisors. This includes 2, 3,5, 7, a nd 11, but not 9, because 9 =3 x 3.

1is not a prime. 2 is the smallest prime and the only even prime.

Memorize all pri mes below 60: 2, 3, 5, 7, 11, 13, 17,

Factorization

If X can be multiplied by Y to get Z, assuming all of these are positive inte gers, then X and Y are
considered factors of Z.

The prime factorization of a number is dividing it into its constituen t primes. So for 21, this is 3 x 7; for 60,
2x2x3x5. 7644=2x2x3x7x7x13. To find the prime factoriza tion of 60, you can use 60 =30x 2 =
15x2x2=5x3x2x2.

16 has five positive divisors: 1, 2, 4, 8, 16.
40 has 8: 1, 2, 4,5, 8, 10, 20, 40.

To find how many factors 720 has, first find its prime factorization: 2 4 % 3 2 w 5 . All of its factors will be of

the form 2" % 3 " 5 . Now there are five choices for a (a= 0, 1, 2, 3, or 4), three choices forb (b = 0, 1,

or 2), and two choices for c (c= 0 or 1). The total n umber of factors is therefore 5x 3 x 2 =30. 720 has 30
factors.
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The greatest common factor (aka greatest common divisor) of two numbers is the biggest factor shared by
two numbers. The GCF of 12 and 30 is 6dit is the biggest divisor they both share. The easiest way to find
the GCF is to take the prime factorization an d multiply all of the primes that appear in  both numbers. So
since56=2x2x2x7and 70=2x5x7,the GCFis 2 x7 = 14. If two numbers share no primes, the GCF is
1.

The least common multiple of two nu mbers is the smallest positive integer with both numbers as a

factor. The LCMof 4 and 6 is 12 dit is the smallest number that has both 4 and 6 in its divisors.  The LCM of
9 and 15 is 45; the LCM of 7 and 21 i slToflhdthe LBMafany s e
two numbers, tak e the prime factorization of each number, find what prime factors appear in both, and

multiply one of each of the shared primes and then by all the unshared primes. So for example, 12 =2 x 2 x
3,and 56 =2x2x2x 7, sothe LCM of 12 and 56 is (2 x 2) [shared primes] x 3 [12's unshared primes] x (2*7)
[56's unshared primes] = 168. The largest possible LCM for any two numbers is one multiplied by the other.

Divisibility
3 : sum of digits divisible by 3

4 : the last two digits of number are divisible by 4

62

: the last digit is either a 5 or zero

6 : even number and sum of digits is divisible by 3

oo

. if the last three digits are divisible by 8

[(e]

: sum of digits is divisible by 9

Fast Fractions

1 1 T4 1 1 245 T
4=ty

rooy Ty 2 5  2w5 110

Absolute Values

The absolute value of a number is its distance from a number line.

IXI=x,] -x|=x
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Percentages

19 043 43
A 5 197 0l r—=——
OPercento fﬁﬁ:ﬁ”-l‘i’)%'lm L0000

) ] part  percent
To find what percent some part is of a whole, use i 10
) ) 120 percent 15 -
For example, if 120 of 800 people in a town smoke, then o0 100 100 — 15 % of the townspeople

smoke. Most percentage problems break down into identifying the part, the percent, and the whole, one of
which will be unknown.

f fXi h 7 z ®r =1
If p percent of xis y, then +=—=—,s0 | 75 T= .

Percent change : % change = change/original value

If the price of something goes from $40 to $52, the percent cha nge

52- 40
is I;—} = £ = l = 1 =30% . The price increases by 30%.

40 40 10 Ly

This can also be written as (change x 100) / original value. So here,
D240 = LM
o BRI 1m0 0
1) 1)

If something increases by 20%, then decreases by 5%, it isnot the same as if it increased by 15%. For
example: 100 ->120-> 114, whereas if 100 increased by 15% it would be 115.

If a price falls by 15%, you can multiply the original value by (1 80.15 = 0.85) to find the new
value. 250%of the original price is the same as 150% more than the original price, and to find either
y o u raultiply the original price by 2.5.

Ratios

Ratios let us compare the proportions of two quantities.  If there is a 2:5 ratio of boys to girls at a school,
that means that for every 5 girls, there are 2 boys.  So there could be 2 boys and 5 girls, 20 boys and 50 girls,

200 boys and 500 girls, etc.

Ratios are given by xiy, xtoy,orxly. | f a question says oOofor every x the
dealing with a ratio question. Ratios can also be x:y:z.
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Ratios can be simplified like fractions. 3:6 is the same as 1:2.

Remember that if there is a 2:5 ratio of boys to girls at a school, the ratio of boysto  total students is 2:(5 +
2) = 2:7. 2/7 of the students are boys.

Suggestions for this eBook? M ag V\/ S h

Leave us a comment here: http://magoosh.com/gre/ 2012/gre -math-formula -ebook http://gre.magoosh.com/



http://magoosh.com/gre/2012/gre-math-formula-ebook?utm_source=GRE&utm_medium=eBook&utm_campaign=GRE_formula_eBook
http://gre.magoosh.com/?utm_source=GRE&utm_medium=eBook&utm_campaign=GRE_formula_eBook

13

Powers and Roots

Exponents

Notation:
EI.ZEXEXEXEX2232;3’:323’:)(;]’: ><;1::_4I=4><4xdx...(ﬂcmuitipiﬂsofil ]:_;;nlz;r

Exponent Laws:

1 and O as bases:

1 raised to any power is 1. 0 raised to any non zero power is 0

0
Any nonzero number to the power of 0is1: 7 =1.

Fractions as exponents:
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Negative bases:

2) = (2)(2)(2)(2)=16:(2) =32

A negative number raised to an even power is positive; a negative number rai sed to an odd power is
negative.

Odd/even exponents:
3 4
T =8—=r=2,bUt x =16—=r=2andr=-2

To raise 10 to any power, just pu t that many Os afterthe 1 : 1) 5 = 100000 , a 1 with 5 zeros.

Roots

2 . . :
E.@: 7, because ?2: 49 . Note that even though (_? } =40 aswell, -7 is NOT considered a solution

of v 495 only the positive number counts in this case. In this case, -7 is known as an extraneous root.

However, if you were given the question 2 —49 , the answer wouldbe T =7 andx =-7 .

Square roots of negative numbers (e.g., /- 16 ):

They have no real solutions (t hey have imaginary solutions involving i, the square root of -1, but that
definitely wono6ét be on the GRE.)

Perfect squares:
Numbers with integers astheir square roots: 4, 9, 16, etc.

To estimate square roots of numbers that arendt p.
squares. For example, to find g’iﬁ_{}, you know that v@: T and %"ﬁ: %,S0 1,!!"5_{} must be
between 7 and 8.

Cube roots:

1*’? = a number that, when cubed, equals n. :H e —
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Simplifying ro ots:

Separate the number into its prime facto rs, and take out matching pairs:

E-@= Y 2xdxh=2 h-@:_ 1,|,-"I'5_'-1= y Ox 6= E-@X E-E= 3 JEI_ m-@= y Dx5=23 1H-"I'E= § 1!.-'5

Adding roots:

2 1,,.*?+ 0 g’?: 11 g’?. Roots can be added like variables.

Suggestions for this eBook? M ag V\/ S h

Leave us a comment here: http://magoosh.com/gre/ 2012/gre -math-formula -ebook http://gre.magoosh.com/



http://magoosh.com/gre/2012/gre-math-formula-ebook?utm_source=GRE&utm_medium=eBook&utm_campaign=GRE_formula_eBook
http://gre.magoosh.com/?utm_source=GRE&utm_medium=eBook&utm_campaign=GRE_formula_eBook

16

Algebra
Simplifying Expressions
Simplifying expressions:
(bry+5x |- (day-3y J=2ry+5zx+3y
Multiplying monomials:
3 2 5 2
(5 y )(ﬁy ):‘1{??; -6y (Sr+3y |=-30xy-18y
Multiplying polynomials using FOIL (First, Outer, Inner, Last)

(42 )(z+7 )=zxx +zxT+2xx F2xT =2 493+ 14

2 3 b
(ﬂ.+b} =a +2ab+b"

2 P P
(ﬂ.—b} =a -2ab+b

(a.g_hg)=(a.+b][a_b}

Factoring

Factoring using Greatest Common Factors:
3 2 2
b +12x +33xr=3x (Em +4 x+11 )
Factoring using difference of squares:

(a+b)(a-b)=a’-b"; (22 +5 )(22-5 )=4a"-25:42 -9y = (22-3y ) (22 +3y )
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Factoring using quadratic polynomials:

T 2 +ax + b= I;;r +m ) (;r +mn |, where a is the sum of mand n, and b is their product; for

example, & ° 4+ 50~ 14 = (x +7 ) (x-2 )

Combining methods:

zm“-zxg=2mg(x4-1 )=Em2(m2+1 )(m9-1 ):23:2(3:2“ )(:n+1 J(w-1)

]

3 2z 2 2 2 2 2 2
O y -6z y +xy =uxy (9;1: —ﬁﬂ:+1)=my (33:—1}

Factoring rational expressions (as long as x is not equal to 4):

3
ﬁ.ﬂ:2+l?.1:- 144 _ﬁ('!: t2a-24 ) 3 (J-‘+ﬂ }(J:v:l } _3 (J.‘+ﬁ- }

21?2'32 ?(4:2-16) (J-‘-l'il}(.!?'il} r+4

Solving Equations

Thegol den rul e of s olWhatgoy dodogonessidd obam squatian , yowomust also do to the

ot her 6.

Eliminating fractions:

{ 2 5 2 5
ML V=1:ir=802r="80r=20
] i 5 25 2

Multiply by the LCD:

dx 1 x 36 @ 12 12
—t—=—=x12— +

— —=O9r+h=dx—x=-
4 2 3 4 2 9z +

o =
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Crossmultiplication:

=1

3

=55 23 (626 )=T(2x+2)

Quadratic equations:

a2 + b + ¢, where ais not 0; if you can factoritto  {x +a }(x-b }=0 then the solutions are -a
and b.

Quadratic formula:

-h= \ F;-E -4 ar
2n

|fm:2+fm +e=(,and ais not 0, then . —

Two variables/systems of equations (ex: & +y =17 and2x -2y =0):
Method 1: Substitution
y=17-3 =
22-2(17-3z ) =6
2e4+b6x-34=06
r=>5
Method 2: Elimination
Gor+2y=34
2x-2y=06
add the two equations, so +2y and -2y eliminate one another
Ha =40

=20
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A system of two equations with two unknowns can have 0, 1, or infinitely many solutions.

To solve a system of three equations with thre e variables, use substitution to reduce the problem to
two equations with two v ariables, and solve from there.

Function notation: if given f (:r }= ... and asked what f(something else) is, simply replace every instance
of x in the 0é06 expr esmthoparenthesesh what ever is now
Similarly, if givoeild daosymbhodl edyag g Ad pandaskedk n o w
what t A2x js;j ust replace o0x6 and S(‘)'ygé_;jy\/y:ig'gxh.y%,aé and 02x.
¥

then 532=3 (5 )+ (2)

Inequalities: They can be treated like regular equations, with the following exception: multiplying or
dividing an inequality by a negative number reverses the sign of the inequality.

Ifw<xandx<y,thenw<y.

Ifa<bandc<d,thena+c<b+d. However, this does not hold for subtracting, multiplying, or
dividing.

If|x| <3,then -3<x<3;if [x]|>3,thenx>3o0orx< -3.

If given a quadratic inequality (i.e., ar 2 + b + ¢ <0 first solve for when the expression is equal to
0, then use a number line to check which values of x fulfill the inequality.
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Geometry

Angles
A right angle is made up of 90 degrees
A straight line is made up of 180 degrees.

If two lines intersect, the sum of the resulting four angles equals 360.

Polygons
A polygon is any figure with three or more sides (e.g., triangles, squares, octagons, etc.).

Total degrees =180 (n - 2 ), where n=# of sides

[-n. -2 }

n

Average degrees per side or degree measure of congruent polygon = 180

Triangles
- Loxn
Area = >

An isosceles right triangle (45-45-90) has sides in a ratio of x : x = X
A306090 triangle has sides in a r atiiethe3dflegeearge3d: 2x, wit
An equilateral triangle has three equal side s. Each angle is equal to 60 degrees

Any given angle of a triangle corresponds to the length of the opposite side. The larger the degree measure
of the angle, the larger the length of the opposite side.

A right triangle has a right angle (a 90 degree angle); the side opposite the right angle is called the
hypotenuse, and is always the longest side.
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For a right triangle wit h legs A and B and hypotenuse C: 4 2 + Bg = (;2 . This is called the Pythagorean

Theorem.

Each side of certain right triangles are integers. These sets of numbers are called Pythagorean triples, and
you should memorize some of them: 3-4-5, 5-12-13, 8-15-17, 7-24-25. A multiple of a Pythagorean triple is
a Pythagorean triple (e.g., 6 -8-10).

The length of the longest side can never be greater than the sum of the two other sides.

The length of the shortest side can never be less than the positive difference of the other two sides.

Circles

2
Aren =71

Cireum ference=2mr

A circle has 360 degrees. An arc is the portion of the circumference of a circle in x degrees of the circle.

Are Length = ﬁ 27r

¥

HH &
Area of sector =—— w1
f 360

A fraction of the circumference of a circle is called an arc. To find the degree measure of an arc, look at the
central angle.

A chord is a line segment between two points on a circle. A chord that passes through the middle of the
circle is a diameter.

If two inscribed angles hold the same chord, the two inscribed angles are equal.

An inscribed angle holding the diameter is a right ang le (90 degrees).
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Inscribed angles holding chords/arcs of equal length are equal:

B
C
A
D
Inscribed angles holding chords/arcs
of equal length are equal
Squares

Ferimeter =4 s where s = side

2
Area =s

Rectangles

Area =0 w  where | = length and w = width

FPerimeter =214+ 2w

Trapezoids
Areq — Busea -;—Ru.-mz % height

Suggestions for this eBook?

Leave us a comment here: http://magoosh.com/qre/ 2012/

re -math-formula -ebook

22

Magv.sh

h

ttp://gre.magoosh.com/



http://magoosh.com/gre/2012/gre-math-formula-ebook?utm_source=GRE&utm_medium=eBook&utm_campaign=GRE_formula_eBook
http://gre.magoosh.com/?utm_source=GRE&utm_medium=eBook&utm_campaign=GRE_formula_eBook
http://magoosh.com/gre/files/2012/05/circle-properties-inscribed-angles.png

23

Quadrilaterals

The area of a square is ,92 (s = side).

The diagonals of a square bisect one another, forming four 90 degree angles
The diagonals of a rhombus bisect one another, forming four 90 degree angles
The perimeter of a rectangle is twice its height plus twice its length (or, the sum of all its sides).

The area of a parallelogram can be found multiplying base x height (the base always forms a right angle with
the height).

3-D Shapes

Cubes

3
Volume=s

2
Surface Area =06 s

The volume of a cube and the surface area of a cube are equal when s = 6.
Rectangular Solids (including cubes):
Volume = height x depth x width

Surface Aren =2 x height x width + 2% width x depth + 2 % depth ® height = total of the areas of each rectangle

Cylinders:

Volume = rg'.rr h

STL]"fm:’:ﬂﬂ]"m.=2T£’]"2+2ﬁ']"h=2ﬁ']"I:J" +h )
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Coordinate Geometry

Lines

Any line can be represented by ¥ =mx + B , where m is the slope and b is the y -intercept. This is
called slope-intercept form.

The slope of a line can be found subtracting the y values of a pair of coordinates and dividing it by the

)

To find the y -intercept plug in zero for x and solve for y

difference in the x values: slope =m =

To find the x -intercept, plug in zero for y and solve for x
An equation like x = 3 is a vertical line at x = 3; an equation like y = 4 is a horizontal line aty = 4.

If given two points and asked to find the equation of a line that passes through them, first find the slope
using the above formula, then plug one of the points into y = mx+b and solve for b.

The slopes of two lines which are perpendicular to each other are in the ratio of x : -1/, where x is the
slope of one of the line s (think: negative reciprocal).

The Distance Formula

Von) o)

For finding the distance between (x;, y1) and (X2, Y»)
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Quadratics

This is the format of a quadratic equation: y =a 2 +bhr+e.

The graph of a quadratic equation is a symmetrical shape called a parabola, which open upwards if a > 0 and
down if a <O.

y=ax2+bx+c|

parabola
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Word Problems

Distance, Rate, and Time

Distance = Rate x Time

di st anee
rate = —
ferne
. disfanee
time = ——
rafe

Work Rate

Sequences

Interest

Simple Interest: , where P is principal, ris rate, and t is time

Compound Interest: , where n is the number of times compounded per year
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