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Preparing for the GRE Quantitative Reasoning section can feel overwhelming, especially when you’re juggling a full

schedule of study sessions, practice tests, and other commitments. One of the biggest sources of anxiety for

test �takers is the fear of forgetting a key formula or misapplying a concept at the crucial moment. The good news is

that the GRE’s math portion is designed to assess your ability to reason quantitatively, not to test your

memorization of obscure equations. However, knowing a core set of formulas will give you confidence, save

valuable time, and help you avoid costly mistakes.

Why Mastering Math Formulas Matters on the GRE

The GRE Quantitative Reasoning section covers a wide array of topics—from basic arithmetic and algebra to data

interpretation and geometry. While many of the problems can be solved with algebraic manipulation or logical

reasoning, a handful of formulas are so frequently used that they become “mental shortcuts” during the test. By

internalizing these formulas, you’ll be able to recognize the type of problem instantly and apply the correct method

without second �guessing.

Moreover, the GRE places a premium on speed and accuracy. A well �memorized formula reduces the number of

steps needed to solve a problem, which translates directly into more time for tackling the remaining questions.

Think of each formula as a tool in your toolbox: the more tools you have at hand, the smoother your workflow

during the exam.

Core Math Topics Covered in the GRE

Before diving into the specific equations, it’s useful to understand the major content areas that the GRE tests. The

exam is divided into three main sections:

•  Arithmetic – Basic operations, fractions, percentages, ratios, and proportions.

•  Algebra – Equations, inequalities, exponents, roots, and polynomial functions.

•  Geometry and Data Analysis – Properties of shapes, area and volume calculations, coordinate geometry, and 

interpretation of tables, graphs, and statistical measures.

Each of these areas contains a set of standard formulas that appear repeatedly in practice questions. Below we’ll

break down the most essential equations for each topic and explain how they’re applied on the GRE.

Essential Math Formulas to Know for the GRE

Arithmetic Formulas

Arithmetic questions often revolve around basic conversions, percentages, ratios, and averages. These formulas

are simple but powerful:

•  Percentage change: New Value = Old Value × (1 ± Percentage)

•  Ratio: Part : Whole = Part / Whole

•  Average (mean): Average = (Sum of values) / (Number of values)

•  Median (for an ordered list): the middle value, or the average of the two middle values if the list has an even 

number of entries.



•  Mode: the value that appears most frequently in a data set.

These formulas allow you to quickly convert between different representations of data, a common requirement in

the “Data Interpretation” subsection of the GRE.

Algebraic Formulas

Algebra questions are typically centered on solving linear equations, manipulating inequalities, and working with

exponents and radicals. The following formulas are indispensable:

•  Linear equation: y = mx + b (slope–intercept form)

•  Quadratic formula: x = [-b ± "�(b² - 4ac)] / (2a) for solving ax² + bx + c = 0

•  Sum of an arithmetic series: S ™ = n/2 × (first term + last term)

•  Sum of a geometric series: S ™ = a(1 - r •) / (1 - r) where r "` 1

•  Exponent rules: a • × a�P = a • z�P; (a •)�P = a •�P; a p = 1

•  Radical conversion: "�(a) = a^(1/2);  •"�(a) = a^(1/n)

Understanding how to manipulate these equations quickly will help you solve GRE problems that require algebraic

reasoning.

Geometry Formulas

Geometry is a significant portion of the GRE, covering both two �dimensional shapes and three �dimensional solids.

Below are the most frequently used formulas:

•  Area of a rectangle: A = l × w

•  Area of a triangle: A = ½ × base × height

•  Area of a circle: A = <�+ 

•  Perimeter of a rectangle: P = 2(l + w)

•  Perimeter of a triangle: P = a + b + c

•  Perimeter of a circle (circumference): C = 2<� 

•  Area of a trapezoid: A = ½ × (base • + base ‚) × height

•  Volume of a rectangular prism: V = l × w × h

•  Volume of a cylinder: V = <�+&€

•  Volume of a sphere: V = 4/3 × <�+0

•  Volume of a cone: V = 1/3 × <�+&€

•  Surface area of a sphere: SA = 4<�+ 

•  Surface area of a cylinder: SA = 2<�"†‚�²�"•

•  Right �triangle relationships: c² = a² + b² (Pythagorean theorem)

When you’re faced with a geometry problem, the first step is to identify the shape and then immediately apply the

relevant area, perimeter, or volume formula. This “formula first” approach cuts down on calculation time.

Coordinate Geometry and Linear Algebra Formulas

The GRE occasionally tests your ability to work with coordinates, slopes, and distances. These formulas are often

used in word problems that involve graphing or locating points:

•  Distance between two points (x •, y •) and (x ‚, y ‚): d = "�[(x ‚ - x •)² + (y ‚ - y •)²]

•  Midpoint of two points: [(x • + x ‚)/2, (y • + y ‚)/2]

•  Slope of a line: m = (y ‚ - y •) / (x ‚ - x •)

•  Equation of a line in slope–intercept form: y = mx + b

•  Equation of a line in point–slope form: y - y • = m(x - x •)



Familiarity with these equations will allow you to tackle GRE problems that involve graph interpretation or locating

unknown points quickly.

Data Interpretation and Statistics Formulas

Data interpretation questions require you to analyze tables, charts, and graphs. While many of these problems rely

on basic arithmetic, a few key statistical formulas will prove invaluable:

•  Mean (average): ;Â�Ò�£x / n

•  Median: as described above.

•  Mode: as described above.

•  Range: max - min

•  Standard deviation (sample): <2�Ò�!¥³£(x�b - ;Â›"�ò�†â�Ò��•Ð

•  Correlation coefficient (r): r = :5²‡•Ö"�Ò�¼ “)(y�b - ;ÁÖr•Ò�ò�!¥³£(x�b - ;Â	2›"�£(y�b - ;ÁÖr›%Ò�‡W6VB�öæÇ’�–â��G`anced questions)

•  Percent change: 9BR�Ò�„æPw - Old) / Old × 100%

Most GRE data interpretation questions will require you to compute simple averages, percentages, or identify the

largest or smallest value in a set. Knowing how to apply these formulas quickly is essential for scoring high in this

section.

How to Memorize and Practice GRE Math Formulas

Memorizing formulas is not just about rote repetition; it’s about building a mental framework that links concepts to

their applications. Below are proven strategies to help you commit these formulas to memory:

1.  Chunking – Group formulas by category (e.g., geometry, algebra, statistics). This reduces cognitive load and 

helps you retrieve the right formula during the test.

2.  Flashcards – Use physical or digital flashcards with the formula on one side and a sample problem on the 

other. Repetition spaced over days enhances long �term retention.

3.  Active Recall – After studying a formula, close your notes and write the equation from memory. Then check 

for accuracy.

4.  Teach Someone Else – Explaining a formula to a peer or even to yourself out loud reinforces understanding 

and memory.

5.  Apply Immediately – Practice each formula in at least one sample problem right after learning it. This bridges 

theory to practice.

6.  Create Mnemonics – For tricky formulas, invent a short phrase or acronym. For example, “Silly Elephants 

Never Grow Big” for the sequence of exponent rules.
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