gre math formula cheat sheet

The GRE Math exam can be daunting, but a well-organized GRE Math formula cheat sheet is your
secret weapon for success. Mastering essential mathematical concepts and formulas is crucial for
achieving a high score. This comprehensive guide will equip you with the foundational knowledge you
need, covering key areas like arithmetic, algebra, geometry, and data analysis. We'll break down
complex topics into digestible parts, making it easier to memorize and apply these critical GRE math
formulas. Whether you're a seasoned test-taker or just starting your preparation, this GRE math
formula cheat sheet will serve as an invaluable resource, helping you build confidence and accuracy
for test day. Get ready to ace those quantitative sections with our expertly curated GRE math formula
cheat sheet!
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Understanding the Importance of a GRE Math Formula
Cheat Sheet

The Graduate Record Examinations (GRE) Quantitative Reasoning section is designed to assess your
ability to solve problems using fundamental mathematical concepts and your understanding of
various mathematical operations. For many test-takers, a significant hurdle is the sheer volume of
formulas and concepts that need to be recalled under timed conditions. This is precisely where a
robust GRE Math formula cheat sheet becomes indispensable. It acts as a condensed, readily
accessible reference, consolidating critical information that would otherwise be scattered across
numerous textbooks and study materials. Having this organized collection of essential GRE math
formulas at your fingertips allows for efficient review, rapid recall during practice sessions, and



ultimately, greater accuracy and speed on the actual exam. It's not merely about memorizing; it’s
about having the right tools to access that knowledge when it matters most.

A well-crafted GRE Math formula cheat sheet serves multiple purposes. Firstly, it aids in identifying
knowledge gaps. As you work through practice problems and refer to your cheat sheet, you'll quickly
notice which formulas or concepts you struggle to recall or apply correctly. This allows you to target
your study efforts more effectively. Secondly, it promotes systematic learning. By categorizing
formulas by mathematical domain - such as arithmetic, algebra, geometry, and data analysis - you
can approach your preparation in a structured manner. This systematic approach prevents
overwhelming yourself with a chaotic jumble of information. Lastly, and perhaps most importantly, a
GRE math formula cheat sheet is a powerful tool for building confidence. Knowing that you have a
reliable reference for key GRE math formulas can significantly reduce test anxiety, allowing you to
approach the quantitative section with a calmer, more focused mindset.

Core Math Concepts for the GRE: A Comprehensive
Overview

The GRE Quantitative Reasoning section is built upon a foundation of core mathematical concepts. A
comprehensive understanding of these principles is essential for tackling a wide range of problems.
These concepts span several major branches of mathematics, each with its own set of critical
formulas and problem-solving techniques. Effectively preparing for the GRE math section requires a
systematic approach, breaking down the vast landscape of mathematics into manageable categories.
Our GRE Math formula cheat sheet is designed to provide this structure, ensuring you have a clear
roadmap for your quantitative studies.

The quantitative section of the GRE is broadly divided into several key areas. These include
arithmetic, algebra, geometry, and data analysis and probability. Each of these domains requires a
distinct set of formulas and conceptual understanding. For instance, arithmetic deals with numbers
and their operations, while algebra focuses on variables and equations. Geometry involves shapes,
sizes, and spatial relationships, and data analysis covers the interpretation of data, statistics, and
probability. This overview will serve as a guide to the essential components you'll find within a
comprehensive GRE math formula cheat sheet, helping you organize your study plan effectively.

Arithmetic Formulas and Concepts

Arithmetic forms the bedrock of the GRE Quantitative Reasoning section. Understanding its
fundamental principles and associated GRE math formulas is crucial for success. This area tests your
ability to work with numbers, understand their properties, and perform basic operations. A solid grasp
of arithmetic is also foundational for more advanced topics in algebra and data analysis.

Number Properties and Operations

This subtopic covers the basic characteristics of numbers and how they interact through operations.



Key concepts include integers, fractions, decimals, percentages, ratios, and proportions.
Understanding the properties of odd and even numbers, prime and composite numbers, and
divisibility rules are also important.

* Integers: Whole numbers (positive, negative, and zero).

¢ Prime Numbers: Numbers greater than 1 that have only two divisors: 1 and themselves (e.g.,
2,3,5,7,11).

e Composite Numbers: Numbers greater than 1 that have more than two divisors (e.g., 4, 6, 8,
9, 10).

e Even Numbers: Integers divisible by 2 (e.g., -4, 0, 2, 4, 6).
e Odd Numbers: Integers not divisible by 2 (e.g., -3, -1, 1, 3, 5).

e Fractions: Numbers that represent a part of a whole, expressed as a ratio of two integers
(numerator/denominator).

e Decimals: Numbers that represent values with a fractional part, using a decimal point.

* Percentages: A way of expressing a number as a fraction of 100. The symbol '%"' means "out
of one hundred."

Ratios, Proportions, and Percentages

These concepts are frequently tested on the GRE and are vital for solving comparison and scaling
problems. Mastering the GRE math formulas related to these topics can lead to significant score
improvements.

Ratio: A comparison of two quantities by division. For example, a ratio of 2:3 means for every 2
of the first quantity, there are 3 of the second.

Proportion: An equation stating that two ratios are equal. If a/b = ¢/d, then ad = bc (cross-
multiplication).

Percentage Increase/Decrease:

o Percentage Increase = [(New Value - Original Value) / Original Value] 100%

o Percentage Decrease = [(Original Value - New Value) / Original Value] 100%

Finding a Percentage of a Number: (Percentage / 100) Number



e Finding the Original Number: If X is P% of Y, then Y = (X / P) 100.

Exponents and Roots

Understanding how to work with exponents and roots is fundamental for simplifying expressions and
solving equations. These GRE math formulas are critical for manipulating powers and radicals.

e Exponent Rules:

o $X™m x™n = x~{Mm+n}$

o $x™m/x™n=x"{m-n}$
o $(x*m)”n=x~{mn}$

° $(xy)”n =x"ny”"n$

o $(x/y)™"n=x"n/y™n$

o $x70 = 1% (for $x \neq 0%)

o $x™{-n} =1/x"n$

e Roots: The nth root of x is a number y such that $y”~n = x$. Often denoted as $\sqrt[n]{x}$.

¢ Properties of Roots:

o $\sqrt{xy} = \sqrt{x} \sqrt{y}$
o $\sqrt{x/y} =\sqrt{x} /\sqrt{y}$

o $\sgrt[n]{x"m} = x~{m/n}$

Factorials

Factorials are used in combinatorics and probability, and knowing their definition is important.

e Factorial: The product of all positive integers up to a given positive integer. Denoted by '!"



e $n'=n(n-1) (n-2)...32 1%

e $0! =1%

Algebraic Formulas and Concepts

Algebra is a cornerstone of the GRE Quantitative Reasoning section, testing your ability to work with
variables, equations, and inequalities. Proficiency in algebraic manipulation and understanding key
GRE math formulas are essential for solving these problems efficiently.

Linear Equations

Linear equations involve variables raised to the power of one. Solving these equations is a
fundamental skill.

e General Form: $ax + b = c$, where a, b, and c are constants and x is the variable.
¢ Solving for x: $ax = c - b$, so $x = (c - b) / a$ (assuming $a \neq 0%).

o Systems of Linear Equations: Two or more linear equations with the same variables.
Solutions can be found using substitution or elimination methods.

Quadratic Equations

Quadratic equations involve a variable raised to the power of two. These equations often require
specific GRE math formulas for solving.

e General Form: $ax”2 + bx + ¢ = 0%, where $a \neq 05%.
e Quadratic Formula: $x = [-b £ \sqrt{(b"2 - 4ac)}] / 2a$
e Factoring: Expressing the quadratic as a product of two linear factors.

e Completing the Square: A method to rewrite a quadratic expression into a perfect square
trinomial plus a constant.



Inequalities

Inequalities compare quantities using symbols like <, >, <, and =. When multiplying or dividing both
sides of an inequality by a negative number, the inequality sign must be reversed.

e Properties:

o Adding or subtracting the same number to both sides does not change the inequality.
o Multiplying or dividing both sides by a positive number does not change the inequality.

o Multiplying or dividing both sides by a negative number reverses the inequality sign.

Functions

Functions describe a relationship between input and output values. Understanding function notation
and evaluation is important.

e Function Notation: $f(x)$ represents a function where x is the input variable.

e Evaluating a Function: Substitute the given input value for the variable in the function's
expression. For example, if $f(x) = 2x + 3$, then $f(5) = 2(5) + 3 = 13$.

Algebraic Identities and Manipulations

These GRE math formulas are essential for simplifying expressions and solving equations more
efficiently.

e Difference of Squares: $a”2-b"2 = (a-b)(a + b)$

e Square of a Binomial:

c$(@a+b)*2=a"2+2ab+b"2%

o $(a-b)"2=2a"2-2ab + b"2$

e Sum of Cubes: $a”~3 +b"3=(a+b)(a™2-ab+ b"2)$



¢ Difference of Cubes: $a"~3-b"3 =(a-b)(a”2 +ab + b"2)$

Geometry Formulas and Concepts

Geometry on the GRE tests your knowledge of shapes, their properties, and spatial relationships. This
section often involves calculating areas, perimeters, volumes, and angles. Having a solid grasp of
these GRE math formulas is key.

Lines and Angles

Understanding basic geometric figures like lines and angles is foundational.

¢ Parallel Lines: Lines that never intersect.
e Perpendicular Lines: Lines that intersect at a 90-degree angle.

e Angles Formed by Intersecting Lines:

o Vertical angles are equal.

o Adjacent angles on a straight line sum to 180 degrees.
e Angles Formed by Parallel Lines and a Transversal:

o Corresponding angles are equal.
o Alternate interior angles are equal.
o Alternate exterior angles are equal.

o Consecutive interior angles are supplementary (sum to 180 degrees).

Triangles

Triangles are a frequent subject in GRE geometry questions. Various GRE math formulas apply to
different types of triangles.



e Sum of Angles in a Triangle: The sum of the interior angles of any triangle is 180 degrees.

e Pythagorean Theorem (for right triangles): $a~2 + b"~2 = c¢”~2$, where a and b are the
lengths of the legs, and c is the length of the hypotenuse.

e Area of a Triangle: Area = (1/2) base height

e Types of Triangles:

[¢]

Equilateral Triangle: All sides are equal, all angles are 60 degrees.

[¢]

Isosceles Triangle: Two sides are equal, and the angles opposite those sides are equal.

o

Scalene Triangle: All sides are different lengths, and all angles are different measures.

[¢]

Right Triangle: Contains one 90-degree angle.
e Special Right Triangles:
o 30-60-90 Triangle: Sides are in the ratio $x : x\sqrt{3} : 2x$ (opposite 30°, 60°, 90°

respectively).

o 45-45-90 Triangle: Sides are in the ratio $x : x : xX\sqrt{2}$ (opposite 45°, 45°, 90°
respectively).

Quadrilaterals

These are four-sided polygons. Specific GRE math formulas apply to common quadrilaterals.

e Square: All sides equal, all angles 90 degrees.

o Area = side”™2

o Perimeter = 4 side

* Rectangle: Opposite sides equal, all angles 90 degrees.

o Area = length width

o Perimeter = 2 (length + width)



» Parallelogram: Opposite sides parallel and equal, opposite angles equal.

o Area = base height

o Perimeter = 2 (sidel + side2)
* Trapezoid: At least one pair of parallel sides.

o Area = (1/2) (sum of parallel sides) height

Circles

Circles involve concepts of radius, diameter, circumference, and area. These GRE math formulas are
frequently tested.

e Radius (r): The distance from the center to any point on the circle.
e Diameter (d): The distance across the circle through the center ($d = 2r$).

¢ Circumference: The distance around the circle.
o Circumference = $2\pi r$ or $\pi d$
e Area of a Circle: Area = $\pi r"2%

e Arc Length: Length of a portion of the circumference. Arc Length = $(\theta/360) 2\pi r$,
where $\theta$ is the central angle in degrees.

e Area of a Sector: Area of a portion of the circle. Area of Sector = $(\theta/360) \pi r~2$

Three-Dimensional Geometry (Solids)

This area covers shapes like cubes, rectangular prisms, cylinders, cones, and spheres.

e Cube: A six-sided solid with all edges equal.



o Volume = edge”3

o Surface Area = 6 edge”2
e Rectangular Prism (Box):

o Volume = length width height

o Surface Area = 2 (Iw + Ih + wh)
e Cylinder:

o Volume = $\pi r~2 h$

o Surface Area = $2\pi r*~2 + 2\pi rh$
e Sphere:

o Volume = $(4/3) \pi r~3%

o Surface Area = $4\pi r~2$

Data Analysis and Probability Formulas

The GRE math section heavily features data analysis, statistics, and probability. This involves
interpreting graphs, charts, and tables, as well as understanding concepts of chance and likelihood.
These GRE math formulas and concepts are crucial for this section.

Statistics and Data Interpretation

This subtopic focuses on measures of central tendency and dispersion, and interpreting visual data
representations.

e Mean (Average): Sum of all values divided by the number of values. Mean = $\Sigma x / n$

e Median: The middle value in a sorted dataset. If there's an even number of values, the median



is the average of the two middle values.
e Mode: The value that appears most frequently in a dataset.

e Range: The difference between the highest and lowest values in a dataset. Range = Max Value
- Min Value

e Standard Deviation: A measure of the spread or dispersion of data points around the mean. A
low standard deviation indicates data points are close to the mean, while a high standard
deviation indicates they are spread out over a wider range. (Note: The GRE usually tests
conceptual understanding of standard deviation rather than calculation).

* Interpreting Graphs and Charts: Bar graphs, line graphs, pie charts, histograms,
scatterplots. Key is to read labels, scales, and understand what the data represents.

Probability

Probability quantifies the likelihood of an event occurring. These GRE math formulas are essential for
calculating these chances.

» Basic Probability Formula: P(Event) = (Number of favorable outcomes) / (Total number of
possible outcomes)

e Probability of Independent Events: If two events are independent (the outcome of one does
not affect the outcome of the other), the probability of both occurring is the product of their
individual probabilities. P(A and B) = P(A) P(B)

¢ Probability of Mutually Exclusive Events: If two events cannot occur at the same time, the
probability of either one occurring is the sum of their individual probabilities. P(A or B) = P(A) +
P(B)

* Complementary Events: The probability of an event occurring plus the probability of it not
occurring is 1. P(Event) + P(Not Event) = 1

Combinatorics (Permutations and Combinations)

These topics deal with counting the number of ways to arrange or select items. While not strictly
formulas, they are crucial counting techniques.

e Permutation: The number of ways to arrange a set of items where the order matters. The
formula for permutations of n items taken r at a time is $P(n, r) = n! / (n-n)!$.

e Combination: The number of ways to choose a subset of items where the order does not



matter. The formula for combinations of n items taken r at a time is $C(n, r) = n! / [r! (n-r)!']$.

Tips for Using Your GRE Math Formula Cheat Sheet
Effectively

Simply possessing a GRE Math formula cheat sheet is not enough; effective utilization is paramount.
The goal is to internalize these formulas and develop the ability to apply them quickly and accurately.
This requires a strategic approach to your study process.

e Active Recall and Practice: Don't just read the formulas. Actively try to recall them from
memory. Then, immediately apply them to practice problems. The act of recalling and then
using the formula in context solidifies it in your mind.

e Categorize and Organize: Keep your cheat sheet organized by topic (arithmetic, algebra,
geometry, etc.). This helps you quickly find the relevant formula when tackling a specific type of
problem.

¢ Create Your Own: While using a pre-made GRE math formula cheat sheet is helpful, creating
your own can be even more beneficial. As you identify formulas you frequently forget or
struggle with, add them to a personalized list. This process of active compilation aids memory
retention.

* Highlight Key Formulas: |dentify the formulas that appear most frequently on the GRE or
those you find most challenging. Use highlighters or different colored pens to draw attention to
these critical GRE math formulas.

* Regular Review: Consistency is key. Schedule regular review sessions to go over your GRE
math formula cheat sheet. Short, frequent reviews are more effective than infrequent, long
cramming sessions.

e Contextual Application: When you encounter a problem, first identify the mathematical
concept involved. Then, refer to your cheat sheet to find the relevant GRE math formula.
Understand why a particular formula is used for that problem.

e Speed Drills: Once you're comfortable recalling and applying the formulas, start doing timed

practice drills. This simulates test conditions and helps you improve your speed and efficiency
in using the formulas.

Practice Strategies with Your GRE Math Formula Cheat



Sheet

Integrating your GRE Math formula cheat sheet into your practice routine is essential for maximizing
its benefit. It's not just a reference tool; it's an active component of your learning process that can
significantly boost your performance on the Quantitative Reasoning section.

» Targeted Practice by Topic: After reviewing a specific category of formulas (e.g., geometry
formulas), work through practice problems exclusively from that category. This allows you to
reinforce your understanding of related GRE math formulas and their applications.

¢ Mixed Practice with the Cheat Sheet: As you progress, start incorporating your cheat sheet
into mixed practice sets that cover various topics. This simulates the real GRE experience,
where you'll need to switch between different mathematical concepts and their corresponding
formulas.

e Error Analysis: When you make a mistake on a practice problem, don't just move on. Analyze
why you made the error. Did you use the wrong formula? Did you misapply a correct formula?
Refer back to your GRE math formula cheat sheet to identify the correct approach.

* Timed Practice Sections: Use your cheat sheet during timed practice sections. The goal is not
to rely on it for every problem but to use it as a quick reference when you're unsure or need to
confirm a formula. Gradually aim to reduce your reliance on it as you gain confidence.

e Focus on "Why": For each formula, understand its derivation or the principle behind it. This
deeper understanding makes the GRE math formulas more memorable and applicable to
variations of problems.

e Simulated Tests: In the days leading up to your GRE, take full-length practice tests. You can
allow yourself access to your formula cheat sheet during these simulations. This helps you
practice efficient formula retrieval under significant time pressure.

* Reviewing Common Problem Types: Identify common GRE math question types that rely on
specific formulas. For example, rate problems often use the formula "distance = rate time," and
mixture problems require careful setup of algebraic equations.

Conclusion: Mastering GRE Math with Your Formula
Cheat Sheet

A comprehensive GRE Math formula cheat sheet is an indispensable tool for any serious GRE test-
taker aiming to excel in the Quantitative Reasoning section. By systematically organizing essential
arithmetic, algebraic, geometric, and data analysis formulas, this guide empowers you to approach
the exam with confidence and efficiency. Mastering these GRE math formulas through consistent
practice, active recall, and strategic application is the key to unlocking a higher score. Remember that
your GRE math formula cheat sheet is not a substitute for understanding, but rather a powerful aid to



reinforce your knowledge and ensure rapid recall under pressure. Make it your constant companion
throughout your preparation, and you will significantly enhance your ability to tackle the quantitative
challenges of the GRE.

Frequently Asked Questions

What are the most crucial math concepts to review for the
GRE?

The most crucial concepts typically include arithmetic (integers, fractions, decimals, percentages),
algebra (equations, inequalities, functions, exponents), geometry (shapes, areas, volumes, angles),
and data analysis (statistics, probability, data interpretation from graphs).

Where can | find a reliable GRE Math formula cheat sheet?

Reputable sources include official GRE prep materials from ETS, well-known test prep companies like
Kaplan, Princeton Review, and Magoosh, as well as academic resources and educational websites
focused on standardized testing.

How can | effectively use a GRE Math formula cheat sheet
during my preparation?

Use it as a reference tool while practicing problems. Focus on understanding the underlying concepts
behind each formula, not just memorizing them. Try to derive formulas yourself to deepen your
understanding. Regularly review the sheet to reinforce your knowledge.

Are there any GRE math formulas that are not commonly
provided and are essential to memorize?

While the GRE doesn't test obscure formulas, it's beneficial to have quick recall of common ones like
the quadratic formula, distance formula, slope formula, and formulas for areas and volumes of basic

shapes (circles, triangles, rectangles, cubes, cylinders, cones). Understanding number properties and
divisibility rules can also be very helpful.

How important is it to understand the derivation of GRE math
formulas, or is memorization enough?

Understanding the derivation is significantly more effective than pure memorization. It allows you to
adapt formulas to slightly different problem types and helps you reason through problems when you
might forget the exact formula. While some memorization is necessary for speed, conceptual
understanding is key for accuracy and adaptability.

What types of math problems on the GRE might require



formulas not explicitly listed on a basic cheat sheet?

Problems involving combinations and permutations, sequences and series, or more complex
geometric shapes might require formulas that are often assumed knowledge or derived from
fundamental principles. Understanding how to break down complex problems into smaller,
manageable parts is crucial here.

Additional Resources

Here are 9 book titles related to GRE math formulas, with descriptions:

1. The GRE Math Bible: Essential Formulas and Concepts_

This comprehensive guide focuses on distilling all the crucial mathematical formulas and concepts
tested on the GRE. It breaks down each area, from arithmetic and algebra to geometry and data
analysis, into easily digestible sections. The book emphasizes understanding the application of these
formulas with numerous examples and practice problems, aiming to build both recognition and
retention for test-takers.

2. _GRE Math Formula Workbook: Practice Makes Perfect_

This workbook is designed to solidify your understanding of GRE math formulas through extensive
practice. It provides targeted drills and exercises for every major formula category, allowing you to
actively engage with the material. The book offers clear explanations for each problem, helping you
identify your weak areas and reinforce correct problem-solving strategies.

3. Mastering GRE Math: Formula Flashcards and Quick Reference_

This title offers a concise and portable resource for rapid review of GRE math formulas. It functions
like a set of flashcards, presenting each formula clearly with a brief explanation and an illustrative
example. ldeal for last-minute studying or on-the-go review, it helps you quickly recall and apply
essential mathematical relationships.

4. GRE Math Explained: From Formulas to Strategies_

This book goes beyond simply listing formulas; it explains the underlying principles and logic behind
them. It connects each formula to practical problem-solving strategies, demonstrating how to use
them effectively on the GRE. The text aims to foster a deeper understanding of mathematical
concepts, enabling you to adapt and apply formulas to varied question types.

5. _The Ultimate GRE Math Formula Compendium_

This book serves as an exhaustive repository of every relevant mathematical formula you might
encounter on the GRE. It meticulously organizes formulas by subject area, ensuring easy navigation
and reference. The compendium also includes helpful mnemonics and tips for memorizing complex
equations, making it an invaluable tool for any serious GRE math student.

6. GRE Math: Conquer Algebra and Geometry with Formulas_

This specialized guide zeroes in on the algebraic and geometric aspects of the GRE, providing a
dedicated focus on their associated formulas. It breaks down complex geometric theorems and
algebraic manipulations into manageable steps, all underpinned by key formulas. The book offers
targeted practice for these specific areas, helping you build confidence and accuracy.

7. _Quantitative Reasoning on the GRE: A Formula-Driven Approach_
This book emphasizes a systematic, formula-driven approach to tackling the quantitative reasoning



section of the GRE. It presents formulas as the building blocks of problem-solving, demonstrating how
to construct solutions step-by-step. The content is designed to help you develop a methodical mindset
for approaching GRE math questions, ensuring you have the right tools at your disposal.

8. GRE Math Quick Formulas: Your Pocket Study Guide_

This compact guide is designed for maximum portability and efficiency. It contains a curated selection
of the most frequently tested GRE math formulas, presented in a clear and accessible format. The
book is perfect for those who need a quick reference or a way to reinforce formula knowledge during
commutes or study breaks.

9. GRE Math: Data Analysis and Statistics Formula Mastery

Focusing on the critical data analysis and statistics component of the GRE, this book dives deep into
the formulas relevant to interpreting charts, graphs, and statistical measures. It explains how to apply
formulas for mean, median, mode, standard deviation, and probability with clarity. The text equips
you with the necessary mathematical tools to confidently analyze data presented on the exam.
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