formula sheet for sat math

The SAT Math section can feel daunting, but having a solid understanding of
the essential formulas and concepts is a significant advantage. This
comprehensive guide provides a detailed formula sheet for SAT Math, designed
to equip you with the knowledge needed to tackle algebraic equations,
geometric problems, and data analysis with confidence. We'll break down key
areas, offering explanations and showcasing how to apply these crucial SAT
math formulas. Mastering this formula sheet for SAT Math is a strategic step
towards achieving your target score, transforming potentially tricky
questions into manageable challenges.
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Understanding the Importance of the SAT Math
Formula Sheet

The SAT Math section tests a wide range of mathematical skills and knowledge,
from basic algebra to more complex geometry and data analysis. While some
formulas are provided by the College Board on the test itself, many are
assumed knowledge. A well-organized SAT math formula sheet acts as a vital
study tool, consolidating essential information in one accessible place. It
allows students to quickly review and memorize the formulas they'll need to
apply to solve a variety of problems. Understanding the underlying concepts
behind each formula, not just rote memorization, is key to success. This
formula sheet for SAT Math aims to cover the most frequently tested areas,
helping you build a strong foundation for the exam.

Familiarity with these formulas reduces the cognitive load during the test,
freeing up mental energy to focus on problem-solving strategies. Instead of
trying to recall a formula under pressure, you can efficiently apply it. This
efficiency is crucial for time management on the SAT Math. By internalizing
these SAT math formulas, you can approach questions with greater speed and
accuracy. This guide will provide a comprehensive breakdown of the necessary
SAT math formulas, categorized by topic, to make your preparation more
structured and effective.

Algebraic Formulas and Concepts for SAT Math

Algebra forms a significant portion of the SAT Math test. Mastering algebraic
formulas and their applications is fundamental. This section will cover key
concepts and the associated SAT math formulas essential for success.

Linear Equations and Inequalities

Linear equations and inequalities are foundational in SAT Math. They often
appear in various forms, including slope-intercept form, standard form, and
point-slope form. Understanding how to manipulate these equations to solve
for variables is critical.



Slope-Intercept Form: y = mx + b, where 'm' is the slope and 'b' is the
y—intercept.

Standard Form: Ax + By = C.

Point-Slope Form: y - y, = m(x - X,), where (x,, y;) 1s a point on the
line and 'm' is the slope.

Slope Formula: m = (y, - v;) / (x, — x;), used to find the slope between
two points (x,, y;) and (x,, V,).

Parallel Lines: Have the same slope (m; = m,).

Perpendicular Lines: Have slopes that are negative reciprocals of each
other (m; m, = -1).

Solving Inequalities: Remember to reverse the inequality sign when
multiplying or dividing by a negative number.

Quadratic Equations

Quadratic equations, which are equations of the form ax? + bx + ¢ = 0, are
frequently tested. Knowing how to solve them using different methods and
understanding their properties is vital.

Quadratic Formula: x = [-b = v (b? - 4ac)] / 2a. This formula provides
the solutions (roots) for any quadratic equation.

Factoring: If a quadratic expression can be factored into (px + q) (rx +
s) = 0, then the roots are x = —-gq/p and x = —-s/r.

Completing the Square: A method to rewrite a quadratic equation into the

form a(x - h)? + k = 0, which makes it easy to solve for x.
Discriminant: The value b? - 4ac. It tells us about the nature of the
roots:
o If b? - 4ac > 0, there are two distinct real roots.
o If b? - 4ac = 0, there is exactly one real root (a repeated root).
o If b? - 4ac < 0, there are no real roots (two complex conjugate
roots) .
Sum of Roots: For ax? + bx + ¢ = 0, the sum of the roots is -b/a.

Product of Roots: For ax? + bx + ¢ = 0, the product of the roots is c/a.



Exponents and Radicals

Understanding the rules of exponents and radicals is crucial for simplifying
expressions and solving equations.

Product of Powers: x[J x[@ = x@'[
Quotient of Powers: x[@ / x@ = x@ 13
Power of a Power: (x[@)@ = xO3
Power of a Product: (xy)[@ = x@y[
Power of a Quotient: (x/vy)@ = x@/yQ
Zero Exponent: x° = 1 (for x = 0)
Negative Exponent: x [J = 1/x[d
Rational Exponents: x'/® = "Vx and x@/" = ("/x)@ = "V (x0)
Properties of Radicals:

o ™ (ab) = *Ya "Vb

o ™ (a/b) = "Ya / "Vb

o ™ (a™) = a (if n is odd) or Ja| (if n is even)

Functions

Functions are a core component of SAT Math. This includes understanding
function notation, evaluating functions, and interpreting their graphs.

Function Notation: f (x) represents the output of a function for a given
input 'x'.

Evaluating a Function: To find f(a), substitute 'a' for every 'x' in the
function's definition.

Composition of Functions: f(g(x)) means applying function 'g' to 'x'
first, and then applying function 'f' to the result of g(x).

Inverse Functions: If f(x) = vy, then £ !(y) = x. To find the inverse,
swap x and y and solve for y.



Geometry Formulas and Concepts for SAT Math

Geometry questions on the SAT Math test cover a range of topics, including
plane geometry, coordinate geometry, and basic three-dimensional shapes. A
solid grasp of these SAT math formulas is essential.

Lines and Angles

Understanding the properties of lines and angles, especially in relation to
parallel and perpendicular lines, 1is fundamental.

e Angles on a Straight Line: Sum up to 180 degrees.
e Angles in a Triangle: Sum up to 180 degrees.

e Vertical Angles: Angles opposite each other at an intersection are
equal.

e Alternate Interior Angles: Equal when a transversal intersects parallel
lines.

e Corresponding Angles: Equal when a transversal intersects parallel
lines.

e Consecutive Interior Angles: Supplementary (sum to 180 degrees) when a
transversal intersects parallel lines.

Triangles

Triangles are a recurring theme in SAT Math geometry. Knowing the different
types of triangles and their properties is crucial.

Area of a Triangle: A = % base height.

Pythagorean Theorem: For a right triangle with legs 'a' and 'b' and

hypotenuse 'c', a? + b? = c?.

Special Right Triangles:
o 45-45-90 Triangle: Side lengths are in the ratio x : x : xV/2.

o 30-60-90 Triangle: Side lengths are in the ratio x : x¥3 : 2x.

Triangle Inequality Theorem: The sum of the lengths of any two sides of
a triangle must be greater than the length of the third side.

Similar Triangles: Corresponding angles are equal, and corresponding



sides are proportional.

e Congruent Triangles: All corresponding sides and angles are equal.

Quadrilaterals

Understanding the properties of quadrilaterals, such as squares, rectangles,
parallelograms, and trapezoids, is also tested.

e Area of a Rectangle: A = length width.

e Area of a Square: A = side?.

e Area of a Parallelogram: A = base height.

e Area of a Trapezoid: A = ¥» (base;,; + base,) height.

e Properties of Parallelograms: Opposite sides are parallel and equal in
length; opposite angles are equal; consecutive angles are supplementary.

e Properties of Rectangles: All angles are 90 degrees; diagonals are equal
and bisect each other.

e Properties of Squares: All sides are equal; all angles are 90 degrees;
diagonals are equal, bisect each other, and are perpendicular.

Circles

Circle formulas are frequently tested, including circumference, area, and
properties of arcs and sectors.

e Circumference of a Circle: C = 2nr or C = nd, where 'r' is the radius
and 'd' is the diameter.

e Area of a Circle: A = nr?.

e Arc Length: (6/360°) 2nr, where 6 is the central angle in degrees.

e Area of a Sector: (8/360°) nr?, where 6 is the central angle in degrees.
e Equation of a Circle: (x - h)? + (y - k)? = r?, where (h, k) is the
center and 'r' is the radius.

e Inscribed Angle Theorem: An angle formed by two chords in a circle that
have a common endpoint on the circle is half of the central angle that
subtends the same arc.



Coordinate Geometry

Coordinate geometry questions involve using formulas to find distances,
midpoints, and slopes on a coordinate plane.

e Distance Formula: d = V[(x, - %X,;)? + (y, — v;)?]. This calculates the
distance between two points (x;, y;) and (xX,, V,).

e Midpoint Formula: M = ((x;,; + x,)/2, (y, + v,)/2). This finds the
coordinates of the midpoint of a segment connecting two points.

e Slope Formula: m = (y, — v,) / (X, — Xx;).

Three-Dimensional Geometry

While less common than 2D geometry, basic 3D shapes like rectangular prisms
and cylinders may appear.

Volume of a Rectangular Prism: V = length width height.

Surface Area of a Rectangular Prism: SA = 21w + 21h + 2wh.

Volume of a Cylinder: V = nr’h.

Surface Area of a Cylinder: SA = 2nr? + 2nrh.

Data Analysis and Probability Formulas for SAT
Math

The SAT Math section increasingly includes questions on data analysis,
statistics, and probability. Understanding these concepts and their
associated SAT math formulas is vital for interpreting charts, graphs, and
statistical information.

Mean, Median, and Mode

These are measures of central tendency, used to describe the typical value in
a dataset.

e Mean (Average): Sum of all values / Number of values.

e Median: The middle value in a dataset that is ordered from least to
greatest. If there are an even number of values, the median is the



average of the two middle wvalues.

e Mode: The value that appears most frequently in a dataset. A dataset can
have one mode (unimodal), multiple modes (multimodal), or no mode.

Standard Deviation

Standard deviation is a measure of the amount of variation or dispersion of a
set of values. A low standard deviation indicates that the values tend to be
close to the mean of the set, while a high standard deviation indicates that
the values are spread out over a wider range.

e While you won't typically need to calculate standard deviation by hand
on the SAT, understanding its meaning is important for interpreting
data. It quantifies how spread out data is. A larger standard deviation
means data points are more spread out from the mean.

Probability

Probability measures the likelihood of an event occurring.

e Basic Probability: P (event) = (Number of favorable outcomes) / (Total
number of possible outcomes).

e Probability of Independent Events: P (A and B) = P(A) P(B).
e Probability of Mutually Exclusive Events: P (A or B) = P(A) + P(B).
e Complementary Events: P (not A) = 1 - P(A).

Data Interpretation

This involves reading and understanding various types of data
representations.

e Interpreting Graphs: Bar graphs, line graphs, scatterplots, histograms.
Pay attention to labels, scales, and trends.

e Interpreting Tables: Extracting specific data points and identifying
relationships.

e Understanding Percentages and Ratios: Crucial for comparing data sets.



Advanced Math Concepts and Formulas

While the core of SAT Math focuses on algebra and geometry, some advanced
topics might appear, particularly in the no-calculator section or as more
challenging questions.

Logarithms

Logarithms are the inverse of exponentiation. Understanding their properties
can help solve exponential equations.

e Definition: If b* = y, then logb(y) = Xx.

e Logarithm Properties:

o logb(xy) = logb(x) + logb(y)
o logb(x/y) = logb(x) - logb(y)
o logb(x") = n logb(x)
o logb(b) =1
o logb(l) =0
e Change of Base Formula: loga(x) = logb(x) / logb(a). This is useful for

calculators that only have base-10 or natural logarithms.

Trigonometry

Basic trigonometry, primarily focused on right triangles, may appear.

e SOH CAH TOA:
o Sine (sin): Opposite / Hypotenuse
o Cosine (cos): Adjacent / Hypotenuse

o Tangent (tan): Opposite / Adjacent

e Relationship between Sine and Cosine: sin(6) = cos(90° - 8) and cos(8) =
sin(90° - 06). This applies to complementary angles.



Strategies for Using Your SAT Math Formula
Sheet

Having a comprehensive formula sheet for SAT Math is only the first step.
Effective utilization is key to maximizing its benefit.

e Active Recall: Don't just read the formulas. Cover them up and try to
write them down from memory. This process reinforces learning.

e Practice Problems: Apply each formula to a variety of practice problems.
Understanding how and when to use a formula is more important than just
memorizing it.

e Categorize: Group formulas by topic (algebra, geometry, etc.). This
helps in understanding the context in which each formula is used.

e Identify Weaknesses: As you practice, note which formulas you struggle
to recall or apply correctly. Dedicate extra study time to these areas.

e On-Test Application: Familiarize yourself with the formulas provided by
the College Board on the test. Understand which formulas you'll need to
know independently and which are given.

e Create a Personal Sheet: While this guide is comprehensive, you might
find certain formulas more challenging than others. Create a condensed
personal formula sheet with those specific items for quick review.

Conclusion: Mastering the SAT Math Formula
Sheet

Successfully navigating the SAT Math section hinges on a strong command of
fundamental mathematical principles and their corresponding formulas. This
detailed formula sheet for SAT Math has provided a comprehensive overview of
the essential SAT math formulas across algebra, geometry, data analysis, and
advanced topics. By diligently studying, practicing, and applying these SAT
math formulas through targeted problem-solving, you can significantly boost
your confidence and performance. Remember that understanding the why behind
each formula is as important as knowing the formula itself. A well-prepared
student armed with this formula sheet for SAT Math is well-positioned to
approach the test with clarity and achieve their desired score.

Frequently Asked Questions

What is the purpose of the SAT Math formula sheet?

The SAT Math formula sheet is a reference provided by the College Board
during the SAT Math test. It contains essential formulas that students are
likely to need for certain types of problems, allowing them to focus on



problem-solving rather than memorizing every formula.

Which key math concepts are covered by the SAT Math
formula sheet?

The formula sheet typically covers concepts related to geometry (area,
volume, Pythagorean theorem), algebra (quadratic formula, linear equations),
and some basic statistics (mean, median, mode). However, it does not include
all formulas, so a solid understanding of fundamental math principles is
still crucial.

Is the SAT Math formula sheet comprehensive, or are
there formulas students must memorize?

The formula sheet is not comprehensive. While it provides a good starting
point, students are expected to know many other formulas and concepts not
listed, such as basic exponent rules, properties of logarithms, trigonometric
identities, and formulas for arithmetic and geometric sequences.

How can students best utilize the SAT Math formula
sheet during the test?

Students should become very familiar with the formula sheet before the test.
During the exam, they should quickly locate the relevant formula when a
problem calls for it, ensuring they understand how to apply it correctly.
It's also helpful to practice problems that specifically require using the
provided formulas.

What are some common mistakes students make regarding
the SAT Math formula sheet?

Common mistakes include not knowing what's on the sheet and trying to
memorize everything anyway, or conversely, relying too much on the sheet and
neglecting to practice applying the formulas. Another mistake is not
understanding the notation or variables used in the formulas.

Can students bring their own formula sheets to the
SAT Math test?

No, students are not allowed to bring their own formula sheets. Only the
official formula sheet provided by the College Board during the test is
permitted. Familiarizing yourself with the official sheet is the only way to
prepare for what will be available.

Additional Resources

Here are 9 book titles related to a formula sheet for SAT Math, each with a
short description:

1. _The Essential SAT Math Formula Compendium_

This book provides a comprehensive collection of all the crucial formulas
students need to master for the SAT Math section. It breaks down each formula
with clear explanations and context, showing how it applies to common problem



types. The compendium is designed for quick reference and focused review,
ensuring no key mathematical concept is missed. It's an ideal tool for last-
minute cramming or for building a solid foundational understanding of the
math tested.

2. _SAT Math: Formulas in Action_

Going beyond mere memorization, this guide demonstrates how to effectively
apply SAT Math formulas in real-world test scenarios. Each chapter focuses on
a specific mathematical domain, presenting relevant formulas and then working
through a variety of practice problems. The book emphasizes strategic
thinking and problem-solving techniques that leverage these formulas. It's
perfect for students who understand the formulas but struggle with their
application under pressure.

3. _Cracking the SAT Math Code: A Formula-Based Approach_

This title delves into the underlying logic and structure behind the SAT Math
formulas, aiming to demystify their origins and uses. It highlights patterns
and connections between different mathematical concepts and their associated
formulas. The book encourages students to think critically about how to
derive or adapt formulas when necessary, fostering a deeper understanding.
It's designed for ambitious students seeking a more profound grasp of SAT
Math.

4. Your SAT Math Formula Cheat Sheet and Practice Workbook

This practical workbook combines a concise formula sheet with targeted
practice exercises designed to reinforce each mathematical principle.
Students can refer to the included formulas as they work through the drills,
building confidence and fluency. The exercises are carefully crafted to
mirror the difficulty and style of SAT Math questions. It's an excellent
resource for hands-on learning and skill development.

5. _Mastering SAT Math: Strategies for Formula Recall and Application_

This book focuses on effective strategies for memorizing and recalling SAT
Math formulas, as well as applying them efficiently during the exam. It
offers memory aids, mnemonic devices, and spaced repetition techniques. The
guide also provides time-saving strategies for selecting and using the
correct formula for each problem. It's ideal for students who have difficulty
retaining information or who need to improve their speed.

6. _The SAT Math Formula Bible: Comprehensive Review and Practice_
Considered a definitive resource, this book offers an exhaustive review of
every formula likely to appear on the SAT Math test. It includes detailed
explanations, derivations where appropriate, and numerous examples. The
accompanying practice problems are designed to test mastery of each formula
in isolation and in combination with other concepts. This title is suitable
for students aiming for top scores and a thorough understanding.

7. _SAT Math: Formulas You Need to Know__

This straightforward guide cuts to the chase, presenting only the most
essential formulas required for SAT Math success. It prioritizes clarity and
conciseness, making it easy for students to focus on what truly matters. The
book includes brief explanations and illustrative examples for each formula.
It’s a great quick-start guide for students new to SAT Math preparation or
those looking for a focused review.

8. _SAT Math Formula Breakdown: Algebra, Geometry, and Beyond_

This book systematically breaks down SAT Math formulas by subject area,
ensuring comprehensive coverage of algebra, geometry, trigonometry, and data
analysis. Each section provides the relevant formulas, followed by detailed



explanations and practice problems specific to that domain. The approach
allows students to target areas where they need the most improvement. It’s
perfect for a structured, topic-by-topic review.

9. _The SAT Math Formula Playbook: Tactics for Test Day_

This practical playbook offers actionable tactics and strategies for using
SAT Math formulas effectively on test day. It emphasizes quick recognition of
problem types and the immediate recall of appropriate formulas. The book
includes "plays" or step-by-step approaches for solving common problems using
specific formulas. It’s designed for students who want to develop a strategic
game plan for the SAT Math section.
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