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Introduction

Preparing for the Churchill Mathematics Paper 1A can feel like navigating a maze, especially when the exam is 

strictly non �calculator. Students often look for quick fixes, but the real key lies in understanding the structure of the 

paper, mastering core concepts, and developing efficient problem �solving strategies. In this guide we’ll explore the 

exam’s format, highlight the most common topics, and provide a collection of churchill maths paper 1a non 

calculator answersthat illustrate the level of depth and clarity required. Whether you’re a first �time candidate or

revisiting the material for a retake, this article offers a roadmap to confidence and success.

What Is Churchill Mathematics Paper 1A?

Churchill College, part of the University of Cambridge, offers a range of mathematics courses that emphasize

analytical thinking and precision. Paper 1A is one of the core assessment components for the Mathematics Tripos.

Unlike many other exams, it is entirely non �calculator, demanding that students rely on mental arithmetic, algebraic

manipulation, and geometric intuition. The paper is designed to test both breadth and depth, covering fundamental

areas such as algebra, geometry, trigonometry, calculus, and probability.

Exam Structure and Timing

Paper Length and Time Allocation

The paper typically lasts 2 hours and 30 minutes, with a total of 40 questions. The questions are divided into three

sections:

•  Section A (10 questions) – Short answer problems that require quick, precise calculations.

•  Section B (15 questions) – Medium �length problems that involve multiple steps and logical reasoning.

•  Section C (15 questions) – Longer, more complex problems that test conceptual understanding and the ability 

to integrate multiple topics.

Each section is weighted equally, so it’s essential to manage your time effectively, allocating roughly 30 minutes to

Section A, 45 minutes to Section B, and 60 minutes to Section C.

Marking Scheme

Marks are awarded based on accuracy, method, and clarity. A typical answer will earn full marks if it:

1.  Shows a clear, logical progression.

2.  Uses correct notation and terminology.

3.  Includes all intermediate steps where necessary.

4.  Provides a final answer in the required form (e.g., simplified fraction, decimal to a specific place, or a 

diagram).

Key Topics Covered

The breadth of Paper 1A means that students must be comfortable with a wide array of topics. Below is a concise

overview of the main areas you’ll encounter:



Algebra

•  Solving linear and quadratic equations.

•  Manipulating algebraic expressions and fractions.

•  Working with inequalities and absolute values.

Geometry and Trigonometry

•  Properties of triangles, circles, and polygons.

•  Trigonometric identities and equations.

•  Coordinate geometry: equations of lines, circles, and conic sections.

Calculus

•  Limits, continuity, and basic differentiation.

•  Integration techniques (substitution, parts, and basic antiderivatives).

•  Applications: area, volume, and rates of change.

Probability and Statistics

•  Basic probability rules and combinatorics.

•  Expected value, variance, and standard deviation.

•  Interpretation of data sets and probability distributions.

Common Pitfalls in Non �Calculator Exams

Even the most prepared candidates can stumble if they fall into these traps:

•  Misreading the question – Always read each question twice to ensure you understand what is being asked.

•  Over �complicating solutions – Aim for the simplest method that still demonstrates full understanding.

•  Neglecting unit conversions – Pay close attention to units; converting between metres and centimetres, for 

instance, can save you from a wrong answer.

•  Skipping intermediate steps – The examiners look for logical flow. Leaving gaps can cost you partial marks.

•  Time mismanagement – Allocate time wisely; spending too long on one problem can leave you with 

insufficient time for others.

Effective Study Strategies

Success on the Churchill Maths Paper 1A hinges on a balanced approach that blends conceptual mastery with

practical application. Here are proven strategies to help you excel:

Build a Strong Foundation

Before diving into practice questions, review the core concepts in each topic area. Use concise notes, flashcards,

and mind �maps to reinforce key ideas.

Practice with Past Papers

Working through previous exam papers is the most valuable exercise. It helps you:

•  Familiarise yourself with the question style.

•  Identify recurring themes and difficult topics.

•  Develop a realistic sense of timing.

Timed Mock Exams

Simulate exam conditions by setting a timer and attempting a full paper without any aids. Afterward, review your

answers critically, noting any patterns in mistakes.



Peer Review Sessions

Studying with peers allows you to explain concepts to others, a method that reinforces your own understanding.

Additionally, reviewing each other’s solutions can expose you to alternative approaches.

Seek Feedback from Tutors

Regularly consult with your tutors or examiners. Their insights can pinpoint subtle errors and help refine your

problem �solving techniques.

Sample Churchill Maths Paper 1A Non Calculator Answers

Below are a few illustrative answers that showcase the depth and clarity expected in the exam. These examples

cover a range of topics and demonstrate efficient, non �calculator methods.

Example 1: Solving a Quadratic Equation Without a Calculator

Question: Find the roots of the equation \(x^2 - 5x + 6 = 0\).

1.  Factor the quadratic: \(x^2 - 5x + 6 = (x-2)(x-3)\).

2.  Set each factor equal to zero: \(x-2 = 0\) or \(x-3 = 0\).

3.  Solve for \(x\): \(x = 2\) or \(x = 3\).

Answer: The solutions are \(x = 2\) and \(x = 3\).

Example 2: Trigonometric Identity Simplification

Question: Simplify \(\frac{\sin 2\theta}{1 + \cos 2\theta}\).

1.  Use double �angle identities: \(\sin 2\theta = 2\sin\theta\cos\theta\) and \(\cos 2\theta = 1 - 2\sin^2\theta\).

2.  Substitute: \(\frac{2\sin\theta\cos\theta}{1 + (1 - 2\sin^2\theta)} = \frac{2\sin\theta\cos\theta}{2 - 

2\sin^2\theta}\).

3.  Factor out 2 from numerator and denominator: \(\frac{2\sin\theta\cos\theta}{2(1 - \sin^2\theta)} = 

\frac{\sin\theta\cos\theta}{1 - \sin^2\theta}\).

4.  Recognise \(1 - \sin^2\theta = \cos^2\theta\): \(\frac{\sin\theta\cos\theta}{\cos^2\theta} = \frac{\sin\theta}

{\cos\theta} = \tan\theta\).

Answer: \(\tan\theta\).

Example 3: Calculus – Finding the Area Under a Curve

Question: Calculate the area under the curve \(y = x^2\) from \(x = 0\) to \(x = 3\) without using a calculator.

1.  Integrate \(y = x^2\): \(\int x^2 \, dx = \frac{x^3}{3} + C\).

2.  Evaluate the definite integral: \(\left[\frac{x^3}{3}\right]_{0}^{3} = \frac{3^3}{3} - \frac{0^3}{3} = \frac{27}{3} = 

9\).

Answer: The area is \(9\) square units.

Example 4: Probability – Conditional Probability

Question: A bag contains 3 red, 4 blue, and 5 green marbles. If two marbles are drawn consecutively without

replacement, what is the probability that the second marble is red given that the first marble was blue?

1.  After drawing a blue marble, the bag contains 3 red, 3 blue, and 5 green marbles (total 11).

2.  The probability that the second marble is red is \(\frac{3}{11}\).

Answer: \(\frac{3}{11}\).



Non �Calculator Techniques and Mental Math Tips

Mastering non �calculator methods is crucial for Paper 1A. Below are techniques that can help you solve problems

more efficiently:

Rationalising Denominators

When encountering fractions with radicals in the denominator, multiply numerator and denominator
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