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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 blog that go over how to best utilize formulas to your

advantage.

If you’re new to the Revised GRE and want to know more about the exam in general, check out “A Complete
Guide to the Revised GRE”: 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 https://magoosh.com/gre/gre-math-formula-ebook/!
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About Us
What is Magoosh?

Magoosh is online GRE Prep that offers:

8 full sections worth of licensed official GRE® questions

Comprehensive coverage of Math, Verbal, and AWA through expert video lessons

Over 1600 practice questions

Up to 3 timed, full-length practice tests

Custom study schedules, from 1 week to 6 months long

Accurate score predictor

24/7 student support through quick email and chat support from our test prep experts

Cohorted live classes directed by a GRE 99t percentile instructor, with customized homework after
each of the eight 2-hour classes
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Why Our Students Love Us

These are survey responses sent to us by students after they took the GRE. All of these students and
thousands more have used the Magoosh GRE prep course to 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? * It was 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 testimonial, will do
it once i'm good and ready. Right now i need a break... but not before i thank you
guys, So a huge "THANK YOU" to all you guys at Magoosh and specially Chris,
cozZ he was the one i pestered the most, with an interminable flow of asinine
questions and he answered everyone of them. Thank you!!!

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 questions 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
verbal section. For the math, | still wasnt computing the answers fast enough, but| 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 query 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
brilliant, | 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 excellent tool. | 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 Christopher's 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 (I sent two emails and received responses

within a day).
What was your overall score on the 313
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

I’'m not actually a fan of formulas. Instead, | encourage 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 g V"?, ora g \—;?

To think of the proportions intuitively, simply remember that, in a 30-60-90 triangle, the shortest side is
always half the length of the longest side. Therefore, we have an ', and a 2. The middle side will have

—

to be less than 2 | so it will either be \?, orx /3.

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

squared (which is 1) subtracted from the longest side squared 9 i | is equal to 3 (in this case, | just
assumed x 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 \—;

If you’ve followed me this far, now you have a way for testing the sides of a 30-60-90, instead of relying on
a formula (which can be stressful because you may always forget it...just don’t forget the Pythagorean
theorem).Relying on formulas too much can also give us formula blindness. That is, even though we’ve
remembered a formula, we try to apply it to a problem even when 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 language you’d expect to conform to the formula.

Once you’ve memorized the formulas in this eBook, you should practice them on relevant problems so that
applying the formulas becomes natural. You should also be aware when the formula doesn’t completely
apply. Or, when you can find a way outside of the formula to solve the problem, that’s even better—just in
case you happen to forget a formula on test day.

Takeaways

Ultimately, the GRE is testing the way you think. And simply plugging in a bunch of values to a set formula
doesn’t test thinking skills insomuch as it 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 formulas/tidbits. In fact, ignoring the information
below can seriously hurt your chances of answering a question correctly. 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, 7...but 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 0.

Order of Operations: PEMDAS

Complete any arithmetical operation in the following order:

Parentheses
Exponents
Multiplication/Division
Addition/Subtraction

AN wWN-=-

L6 , 2 R & . L
Example:2+%x[‘5-l' :2+%x[4_; =24 -x16 =2+48 =50

You can remember PEMDAS as “Please Excuse My Dear Aunt Sally,” or “Purple Eggplants Make Delicious
Afternoon Snacks,” or my personal favorite, “Pandas Explore Many Delightful Asian Scenes”

Commutative, Associative, and Distributive Properties
The Commutative Property:

a+b=b+a.axb=bxa
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The Associative Property:
(a+b : te=a+(b+ec } claxh :x c=ax (bxc }
The Distributive Property:

ax (b+e )=ab+ac.ax (b-¢ |=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 with exactly 2
positive divisors. This includes 2, 3, 5, 7, and 11, but not 9, because 9 = 3 x 3.

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

Memorize all primes below 60: 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59...

Factorization

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

The prime factorization of a number is dividing it into its constituent primes. So for 21, this is 3 x 7; for 60,
2x2x3x5. 7644=2x2x3x7x7x13. To find the prime factorization of 60, you can use 60 =30 x 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 ! X 3 2 x 5. All of its factors will be of

the form 2" « 3 b % 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 number of factors is therefore 5 x 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 6 - it is the biggest divisor they both share. The easiest way to find
the GCF is to take the prime factorization and multiply all of the primes that appear in both numbers. So
since 56 =2x2x2x7and70=2x5x7, the GCF is 2 x 7 = 14. If two numbers share no primes, the GCF is
1.

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

factor. The LCM of 4 and 6 is 12 - it 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 is 21, because 21’s factors are 1, 3, 7, and 21. To find the LCM of any
two numbers, take 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 =2 x2x2x7,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

Ul

: the last digit is either a 5 or zero
6 : even number and sum of digits is divisible by 3

8 : if the last three digits are divisible by 8

Nel

: sum of digits is divisible by 9

Fast Fractions

1 1 a+y

£z Y LY

Absolute Values

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

[X] =X, |-X] =x
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Percentages

19 043 43

“Percent” = per 100; 19% = — 043 Y = — = ——
P ’ T 100 U700 10000

part  percent

whole 100

120 percent 15
800 100 100
smoke. Most percentage problems break down into identifying the part, the percent, and the whole, one of
which will be unknown.

To find what percent some part is of a whole, use

— 15 % of the townspeople

For example, if 120 of 800 people in a town smoke, then

. P Y P
If rcent of x i hen =—,s0 Xr =y,
p percent of x is 'y, the 00 2 (mn ) f

Percent change : % change = change/original value

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

_(52-40) 12 3 30 . o .

is =" =" —_"_ =30%. The price increases by 30%.
40 40 10 100

This can also be written as (change x 100) / original value. So here,
L (52-40 )x 100 200 _
it’s | 7P 30.

40 40

If something increases by 20%, then decreases by 5%, it is not 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 - 0.15 = 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

you’d multiply 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 x:y, x to y, or x/y. If a question says “for every x there is/are a'y,” you are most likely
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 boys to total students is 2:(5 +
2) = 2:7. 2/7 of the students are boys.
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Powers and Roots

Exponents

Notation:
) , ; 3 x / . \ 1
2 =2x2x2x2x2=32:x =xxzxx:d =4x4x4x...(zmultiples ofd }:x =ux

Exponent Laws:

1 and 0 as bases:
1 raised to any power is 1. 0 raised to any nonzero power is 0
0

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

Fractions as exponents:

Negative exponents:

(1) 1
T =—3T" =
-
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Negative bases:

4 L D

(-2 ) =(-2)(-2)(-2)(-2)=16;(-2 ) =-32

&

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

Odd/even exponents:

3 . 1 . . .
r ' =8—r=2,but gz =16 =2andx =-2

To raise 10 to any power, just put that many Os after the 1: 1) o _ 100000 , @ 1 with 5 zeros.

Roots

V’F: 7, because 7 . 19 . Note that even though (_7 ":2 — 19 as well, -7 is NOT considered a solution
of \W, only the positive number counts in this case. In this case, -7 is known as an extraneous root.

. . . 2 - -
However, if you were given the question ;- =~ — 1g, the answer would be = =7 and = =- 7.

—

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

They have no real solutions (they have imaginary solutions involving i, the square root of -1, but that
definitely won’t be on the GRE.)

Perfect squares:

Numbers with integers as their square roots: 4, 9, 16, etc.

To estimate square roots of numbers that aren’t perfect squares, just examine the nearby perfect
squares. For example, to find \,ﬁ’ you know that \,""F: 7 and V-‘ﬁ: 8, SO \H must be
between 7 and 8.

Cube roots:

—

‘\? = a number that, when cubed, equals n. ‘,v- §—_9.
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Simplifying roots:

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

— — — —

\.‘:%= \,-"' 2x2x5H=2 v‘. 0 V" 0= ‘v": Ox 6= \,-"IEX \-"‘E= 3 NK ‘v'fﬁ: V: Ox8=3 \."I§= 5] V’

Adding roots:

If_
i

2/ T =11 \? Roots can be added like variables.
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Algebra

Simplifying Expressions
Simplifying expressions:
(6zy +5x |- (day-3y |)=2zy+5x+3y

Multiplying monomials:
3 .2 ) . / \ ) . 2
(5 iy ) (h‘ iy )= 0y -6y (dx+3y |=-30zy-18y

Multiplying polynomials using FOIL (First, Outer, Inner, Last)
y]

(z+2 ) (z+7 )J=zxr+xXT7+2Xx +2x7T=2 +9x+14

9

. 2 2
| a+b ) =a +2 ab +b

) L2 2 2
a-10 =0 -ZLqab+0
(a-b) 2 ab + 1

9 9 \ 7 .
(n -b ): (a+b|ja-b)

Factoring

Factoring using Greatest Common Factors:

.3 .2 L2

br 412z 4+33x=3x (2:)‘. +4 x+11 )
Factoring using difference of squares:

(a+b ){a-b)=a -b (2245 ){2z-!

o
Il
1=
3]
L
|
S
it
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Factoring using quadratic polynomials:
T ? 4+ar +b=(x+m \{xr+n |, where ais the sum of m and n, and b is their product; for

‘) 3 Y -
example, &+ 5x-1d=(x+7 | (-2

Combining methods:

]

3 2 2 2 2 2 2 2, V2
9z y -6x y AH+xzy =uxy (9 r -6x+1 )= vy (3xz-1)
Factoring rational expressions (as long as x is not equal to 4):

2
2 () . 2 - ‘_)-l o f RN 3 a Y
6o +122-144 (J e ) 3(x+6 )(z-4) 3(x+6)

2 (J_ 2 16 ) |,1 +4 }w |J -4 f r+4

227 -32 2

Solving Equations

The golden rule of solving equations is, “What you do to one side of an equation, you must also do to the
other”.

Eliminating fractions:

I b 2 . 52 5 )
— — |=l—a=8———_ox=—8—1=2(
b I 5 25 2

Multiply by the LCD:

3 1 36 @ 12 12 . 6
4=l ox12 2 L= L 9r46=dr =
4 2 3 4 2 3 5

Magv.sh
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Cross-multiplication:

(/] IS
—=— = qad =b
b (

7

. — = —3(6x-6 \=T(2z+2)
Ha-6 28 +2 \ / \

Quadratic equations:

ar -+ be + ¢, where a is not 0; if you can factor it to (x+a |{x-b =0, then the solutions are -a
and b.

Quadratic formula:

-h+ \ |‘;3 -4 ac

If qr 2 4+ b +¢c=0,andaisnot 0, then .. _
2a

Two variables/systems of equations (ex: 3= 4y =17 and 2x -2y =0):
Method 1: Substitution
y=17-3x

2x-2 [17-3 T :]w =0

20 46x-34=06

Method 2: Elimination
bxr+2y=34
2x-2y=~6
add the two equations, so +2y and -2y eliminate one another

8ax =4l

™
I
on
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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 three variables, use substitution to reduce the problem to
two equations with two variables, and solve from there.

Function notation: if given f [x ::= ... and asked what f(something else) is, simply replace every instance
of x in the “...” expression with whatever is now in the parentheses

Similarly, if given a “strange operator” (a symbol you don’t know- say, = A ) and asked
what @ A 2x is, just replace “x” and “y” with “a” and “2x.” So if ;. jy=3x+y 2,

v ]

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.

If w<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>3o0rx«<-3.

If given a quadratic inequality (i.e., g4 2 4 br 4 ¢ < U, 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)

Average degrees per side or degree measure of congruent polygon = 18()
n

Triangles

1
Area = = bhxh

An isosceles right triangle (45-45-90) has sides in a ratio of x : x : x/2
A 30-60-90 triangle has sides in a ratio of x:x/3:2x, with the 1x side opposite the 30 degree angle.
An equilateral triangle has three equal sides. 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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2

For a right triangle with legs A and B and hypotenuse C: 4 2 +B = (__'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
Area =wr

Circum ference =27 r

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

Are Length = il props
360

T 2
Area of sector =——mr
' S60

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 angle (90 degrees).
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Inscribed angles holding chords/arcs of equal length are equal:

B
(53
A
D
Inscribed angles holding chords/arcs
of equal length are equal
Squares

Perimeter =4 s, where s = side

2
Area = s

Rectangles

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

Pertmeter =214 2w

Trapezoids

Base1 + Buasez .
Area = 5 x height
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Quadrilaterals

The area of a square is 52 (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

Surface Area =6 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 Area =2 x height x width + 2 x width x depth + 2 x depth x height =total of the arcas of cach rectangle

Cylinders:

9
Volume= r wh

|) .
Surface Area =27nr 4+2wnrh=27r(r +h)
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Coordinate Geometry

Lines

Any line can be represented by i = 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 at y = 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/x, where x is the
slope of one of the lines (think: negative reciprocal).

The Distance Formula

2 2
‘ (;xf 2-;:? 1 ) + (”2- y] )

For finding the distance between (x1, y1) and (xz, y2)
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Quadratics

2

This is the format of a quadratic equation: ; — 4 & : +br+c-

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

y=ax2+bx+c|

parabola
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Word Problems

Distance, Rate, and Time
Distance = Rate x Time

distance
rate = ————
fime

. distance
time = ——
rafe

total distance traveled
average speed =

total tine

Work Rate

1 1 1

-t

tiMeA and B timey timep

output =rate X time

Sequences

i n{n+1)
14243+...4n=-——~ —

Interest

. 1
Simple Interest: V= P(l + 1"7 ), where P is principal, r is rate, and t is time

nt

" ) , where n is the number of times compounded per year

1O

Compound Interest: |/ — P( 1+
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Statistics

Average or mean:
For a set of n numbers: total sum / n
Median:

Middlemost value when numbers are arranged in ascending order; for an even amount of numbers,
take the average of the middle two

Mode:
The number that occurs most frequently
Example:
2,3,3,4,5,6, 6,6, 7: Mean = 42/9, Median = 5, Mode = 6

If the numbers in a set are evenly spaced, then the mean and median of the set are equal: {30, 35,
40, 45, 50, 55}

Weighted average:

(proportion) x (group A average) + (proportion) x (group B average) + ...
Range:

Greatest value - least value
Standard deviation:

If you’re given a set of n numbers a, b, ¢, ... with a mean m:

2 3 3
(a-m V +(b-m ) +je-m |\ +...
% ) \ ] \ |

SD =

n

The standard deviation represents the average distance the data values are away from the mean.
Variance is the value inside the square root of the standard deviation = gp) 2

If the standard deviation of a set of numbers is k, then k = 1 unit of standard deviation.
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Counting

Fundamental Counting Principle: If a task is comprised of stages, where...
One stage can be accomplished in A ways
Another can be accomplished in B ways
Another can be accomplished in C ways
...and so on, then the total number of ways to accomplish the taskis A x Bx (' x...
When tackling a counting problem:
Identify/list possible outcomes
Determine whether the task can be broken into stages
Determine the number of ways to accomplish each stage, beginning with the most restrictive stage(s)
Apply the Fundamental Counting Principle
Factorial notation: n!=nx (n-1|x (n-2 |x...x3x2x1

n unique objects can be arranged in n! ways. Example: There are 9 unique letters in the word
wonderful, so we can arrange its letters in 9*8*7*... = 362,880 ways.

Restrictions:
number of ways to follow arule =number of ways to ignore the rule - number of ways to break the rule

Arranging objects when some are alike:

n'!

An@E et

Given n objects where A are alike, another B are alike, another C are alike and so on.
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Combinations:

n'! a!
nCr=— —— 5 (y=——= 1)

rlin-r)! C3r(2!)

When the order does not matter - for example, picking any 3 friends from a group of 5.

Permutations:

n'!
nPr =

(n-r)!

When the order does matter - for example, how many ways you could order 3 letters from the word
PARTY?
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Probability

The probability of an event:

0 = the event definitely won’t occur

1 = the event definitely will occur

0.5 = there is a 50/50 chance the event will occur
Probability that event A will happen:

P y l \ number (.’f oufeomes where A occurs
o £ :‘=

total number of oulcomes
The complement of an event:

The chance the event doesn’t occur--so the complement of drawing a green ball is drawing a ball
that isn’t green.

P(event happens) + P(event does not happen) = 1
Mutually exclusive events:
Two events are mutually exclusive if they can’t happen together: P (Aand B) =0
Events A and B (if they are independent events):
P(A and B) = P(A) x P(B)
Events A or B:
A happens, B happens, or both A and B happen.
P (A or B) = P(A) + P(B) - P(A and B)
Events A and B (if A and B are dependent events):
P(A and B) = P(A) x P(B|A)

P(B|A) is the probability that B occurs given that A occurs (example: the probability of drawing a
heart, assuming you already drew a spade).
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Practice Questions

Formulas to use: Triangles

If ABCD is a square, what are the coordinates of C? ® (J?T Ji)
Y B A
© (&, 1+:5)
C )
A(0,1)
O (1443, 3
- 30 - ( + )
y D -
©(v3 25)

The answer is D. (1+\a'§, J’S’)

Try the question online and watch the video explanation: http://gre.magoosh.com/questions/819

Formulas to use: Probability

Events A and B are independent. © The quantity in Column A is greater

The probability that events A and B both occur is 0.6
© The quantity in Column B is greater

Column A Column B © The two quantities are equal

The probability that event A occurs 0.3 © The relationship cannot be determined from the
information given

The answer is A. The quantity in Column A is greater.

Try the question online and watch the video explanation: http://gre.magoosh.com/questions/229
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