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Maths A Level Formula Sheet

Preparing for the A-Level maths exam can feel like navigating a vast ocean of concepts, theorems, and equations.
While the exam board’s specification outlines every topic you need to master, the sheer number of formulas can
overwhelm even the most diligent student. A well structurednaths a level formula sheetis your lifeline—an
organised, concise reference that turns complex calculations into quick, confident decisions.

In this comprehensive guide, we’ll explore why a formula sheet is indispensable, break down the key topics covered
in the A-Level maths curriculum, and provide practical advice on how to create, use, and customise your own
sheet. Whether you're a first year student or revising for the final exam, this article will equip you with the knowledge
and tools to harness the power of a formula sheet for maximum exam performance.

Let’s dive in and discover how a single sheet of neatly arranged equations can transform your study routine and
boost your confidence on exam day.

Why a Formula Sheet is Essential for A-Level Maths

At first glance, a formula sheet may seem like a simple list of equations. However, its value extends far beyond a
mere reference. Here’s why:

e Time saving tool — During the exam, you’ll have limited minutes to solve each question. A formula sheet lets
you quickly locate the right equation without rummaging through your notes.

e Memory aid — Writing formulas down during revision reinforces them in your mind. The act of transcribing and
organising the equations strengthens recall.

¢ Confidence booster — Knowing that all key formulas are at your fingertips reduces anxiety and helps you
focus on problem solving rather than searching for the correct equation.

¢ Revision focus — When you create a formula sheet, you must decide which formulas are truly essential. This
forces you to prioritise and understand the core concepts, rather than memorising everything indiscriminately.

In short, a maths a level formula sheetis a strategic asset that bridges the gap between theory and application,
making the exam experience smoother and more manageable.

Core Topics Covered in the A-Level Maths Curriculum

While the exact specification can vary slightly between exam boards, most A-Level maths syllabi cover the same
foundational subjects. Below we summarise the core areas and highlight the most critical formulas you should
include on your sheet.

Algebra and Functions

Algebra forms the backbone of many A-Level maths problems. Mastering these formulas will help you tackle
equations, inequalities, and function analysis with ease.

¢ Quadratic formula — ax? + bx + ¢ = 0 gives solutions: x = [-b = " (b2 - 4ac)] / (2a)
¢ Vertex form of a parabola —y = a(x — h)2 + k, where (h, k) is the vertex.
« Completing the square — Transform a quadratic into vertex form to find its maximum or minimum.



¢ Logarithmic identities — log(ab) = log a + log b, log(a/b) = log a — log b, log(a”™b) = b-log a.
« Exponential growth/decay —y =y €-e"kt) ory =y €(1 + n)"t.
¢ Linear functions —y = mx + ¢, where m is the slope and c the y intercept.

Calculus
Calculus is the language of change, and A-Level maths places a strong emphasis on both differential and integral
techniques. Below are the essential formulas you'll need.

Derivative of a power function — If f(x) = x ¢, then f'(x) = n-x(n-1).

Product rule — (uv)" = u"v + uv".

Quotient rule — (u/v)" = (u"v — uv") / v2,

Chain rule — (f(g(x)))" = (9(x))-g"(x).

Implicit differentiation — Differentiate both sides of an equation that defines y implicitly as a function of x.
Second derivative test — If f"'(c) > 0, f has a local minimum at c; if f"(c)

Area under a curve (definite integral) — A ="+ « G f(x) dx.

Fundamental Theorem of Calculus — If F"(x) = f(x), then "+ « G f(x) dx = F(b) — F(a).

Integration by parts — "+ u dv = uv — "+ v du.

10. Integration of rational functions — Use partial fractions where necessary.

© XN ONE

Statistics and Probability
Data interpretation and probability calculations are key components of the A-Level maths specification. The
following formulas will help you analyse data sets and solve probability problems.

+ Mean (average) —;A O £x b/ n.

e Median — The middle value when data are ordered.

¢ Mode — The most frequently occurring value.

¢ Range — max(x b) — min(x b).

« Variance — <;"O £(x b — ;A" 0 a2

+ Standard deviation — <2 O I£A2.

e Binomial probability — P(k successes) = C(n, k)-p”k:(1-p)*(n-K).
« Poisson distribution — P(k events) = (;uae»vUa,0»)) / k!.
 Normal distribution (Z score) —z = (x —;A’ 0 A.

« Confidence intervals — ;A ¢¢fA/" n) for 95% confidence.

Trigonometry
Trigonometric identities and formulas are indispensable for solving geometry problems, especially those involving
circles and angles.

« Basic trigonometric ratios — sin;, O + +6—FR6€ypotenuse, cos;, O F! 6V¢Bo€ypotenuse, tan;, O + +6—FR6 F! 6V¢Ba
¢ Pythagorean identity — sin2;, 2 6+#, = 1.

« Double angle formulas — sin(2;,;’ O '6-&,cos;,A 6+2f#,) = cos?;, b 6-6#,.

¢ Sum and difference formulas — sin(; 2) = sin; 6+32 £ cos; 6-a2.

¢ Law of sines — a/sinA = b/sinB = c¢/sinC.

e Law of cosines — c2 = a2 + b2 — 2ab-cosC.

e Area of a triangle using sides and angle — (1/2)ab-sinC.

e Circle formulas — Circumference C = 2< , Area A=<+"a

Vectors and Matrices
Vectors and matrices enable you to handle problems in coordinate geometry, linear algebra, and physics. Keep
these formulas handy.



Vector addition —(ae,a,,af)+(be,b,,bf)=(@*+bea,+b,af+bf).
Scalar multiplication —k-(a e+, a,, af)=(kae-, ka,, ka f).

e Dotproduct—ab=a<be+a,b,+afbf.

e Crossproduct—axb=(abf-afb,,afbe—acbf,asb,—a,be).

e Magnitude of a vector—|a| =" (a2 +a 2+ a f?).
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