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The APSMO (Asian Pacific Mathematical Olympiad) is a prestigious competition that challenges
students from the Asia-Pacific region to demonstrate their mathematical skills, problem-solving
abilities, and logical reasoning. Preparing for the APSMO involves practicing a diverse range of
questions that test various mathematical concepts, from algebra and geometry to combinatorics and
number theory. Understanding the types of questions asked and reviewing their solutions can
greatly enhance a student's ability to perform well in the competition. In this article, we will explore
some representative APSMO questions, analyze their solutions step-by-step, and provide insights
into effective problem-solving strategies.

Understanding the Nature of APSMO Questions

Types of Questions Commonly Found in APSMO

The APSMO typically features problems that are designed to test creativity, ingenuity, and deep
understanding of mathematical concepts. Common question categories include:

- Algebra: Problems involving equations, inequalities, and algebraic manipulations.
- Geometry: Questions related to angles, triangles, circles, polygons, and coordinate geometry.
- Number Theory: Problems involving divisibility, prime numbers, modular arithmetic, and

sequences.
- Combinatorics: Counting problems, arrangements, permutations, and combinations.
- Word Problems: Applying mathematical reasoning to real-world scenarios or logical puzzles.

The questions often require students to think beyond routine calculations, emphasizing insight and
creative problem-solving.

Difficulty Levels and Approach

The questions are typically designed to be accessible to talented high school students but can be
quite challenging. They often involve:

Published by: hatchedtalent.com Page 1 of 17



Apsmo maths olympiad questions and answers Online PDF Vol. 2023, Issue 2

- Multiple-step reasoning
- Non-standard problem-solving techniques
- Innovative applications of fundamental concepts

Successful students approach each problem by carefully analyzing the question, identifying relevant
concepts, and exploring multiple solution paths.

Sample APSMO Questions and Detailed Solutions

Below are some representative questions from past APSMO papers, along with detailed solutions
and explanations.

Question 1: Algebraic Manipulation

Problem:

Find all real solutions \(x\) to the equation:

\[

\frac{1}{x} + \frac{1}{x+2} = \frac{1}{2}

\]

Solution:

- Identify restrictions:

The denominators cannot be zero, so \(x \neq 0\) and \(x \neq -2\).

- Combine the fractions:

\[

\frac{1}{x} + \frac{1}{x+2} = \frac{1}{2}

\]

Find common denominator:
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\[

\frac{(x+2) + x}{x(x+2)} = \frac{1}{2}

\]

Simplify numerator:

\[

\frac{2x + 2}{x(x+2)} = \frac{1}{2}

\]

- Cross-multiplied:

\[

2(2x + 2) = x(x+2)

\]

\[

4x + 4 = x^2 + 2x

\]

- Bring all to one side:

\[

x^2 + 2x - 4x - 4 = 0

\]

\[

x^2 - 2x - 4 = 0
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\]

- Solve quadratic:

\[

x = \frac{2 \pm \sqrt{(-2)^2 - 4 \times 1 \times (-4)}}{2}

\]

\[

x = \frac{2 \pm \sqrt{4 + 16}}{2} = \frac{2 \pm \sqrt{20}}{2}

\]

\[

x = \frac{2 \pm 2\sqrt{5}}{2} = 1 \pm \sqrt{5}

\]

- Check restrictions:

\[

x \neq 0, \quad x \neq -2

\]

Both solutions \(x = 1 + \sqrt{5}\) and \(x = 1 - \sqrt{5}\) are approximately \(1 + 2.236... \approx
3.236\) and \(1 - 2.236... \approx -1.236\), neither equals 0 or -2.

Answer:

\[

\boxed{
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x = 1 + \sqrt{5} \quad \text{and} \quad x = 1 - \sqrt{5}

}

\]

Question 2: Geometry

Problem:

In triangle \(ABC\), the angles satisfy \(\angle A = 2\angle B\) and \(\angle C = 3\angle B\). Find the
measures of angles \(A, B, C\).

Solution:

- Set variable for \(\angle B\):

Let \(\angle B = x\).

- Express other angles:

\[

\angle A = 2x

\]

\[

\angle C = 3x

\]

- Sum of angles in triangle:

\[

\angle A + \angle B + \angle C = 180^\circ
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\[

2x + x + 3x = 180^\circ

\]

\[

6x = 180^\circ

\]

\[

x = 30^\circ

\]

- Find all angles:

\[

\angle B = 30^\circ

\]

\[

\angle A = 2 \times 30^\circ = 60^\circ

\]

\[

\angle C = 3 \times 30^\circ = 90^\circ

\]
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Answer:

\[

\boxed{

\angle A = 60^\circ, \quad \angle B = 30^\circ, \quad \angle C = 90^\circ

}

\]

Question 3: Number Theory

Problem:

Find the smallest positive integer \(n\) such that \(n\) is divisible by 4, 6, and 9, but not divisible by
12.

Solution:

- Find the least common multiple (LCM) of 4, 6, and 9:

- Prime factorization:
- \(4 = 2^2\)
- \(6 = 2 \times 3\)
- \(9 = 3^2\)

- LCM takes the highest powers:

\[

\text{LCM} = 2^2 \times 3^2 = 4 \times 9 = 36

\]

- Find multiples of 36 that are divisible by 4, 6, and 9:

Published by: hatchedtalent.com Page 7 of 17



Apsmo maths olympiad questions and answers Online PDF Vol. 2023, Issue 2

All multiples of 36 satisfy the divisibility conditions.

- Exclude multiples divisible by 12:

Since 12 divides \(2^2 \times 3\), check if 36 is divisible by 12:

\[

12 = 2^2 \times 3

\]

\[

36 = 2^2 \times 3^2

\]

36 is divisible by 12, so it is excluded.

- Find the next multiple of 36 that is not divisible by 12:

- Next multiple: \(2 \times 36 = 72\)
- Check divisibility by 12:

\[

72 / 12 = 6 \quad \text{(exact)} \Rightarrow 72 \text{ is divisible by 12}

\]

So exclude 72.

- Next: \(3 \times 36 = 108\)
- Check divisibility by 12:

\[
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108 / 12 = 9 \quad \text{(exact)} \Rightarrow divisible by 12}

\]

Exclude 108.

- Next: \(4 \times 36 = 144\)
- Check divisibility by 12:

\[

144 / 12 = 12 \quad \text{(exact)} \Rightarrow divisible by 12}

\]

Exclude 144.

- Next: \(5 \times 36 = 180\)
- Check divisibility by 12:

\[

180 / 12 = 15 \quad \text{(exact)} \Rightarrow divisible by 12}

\]

Exclude 180.

- Next: \(6 \times 36 = 216\)
- Check divisibility by 12:

\[

216 / 12 = 18 \quad \text{(exact)} \Rightarrow divisible by 12}

\]
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- Next: \(7 \times 36 = 252\):

\
 
APSMO Maths Olympiad Questions and Answers: An Expert Review

Mathematics remains one of the most intellectually stimulating disciplines, especially when it
involves problem-solving at the Olympiad level. The APSMO (Asian Pacific Mathematical Olympiad)
serves as a crucial platform for young mathematicians across the Asia-Pacific region to challenge
their reasoning, creativity, and problem-solving skills. In this comprehensive review, we delve into
the nature of APSMO Maths Olympiad questions, their structure, typical themes, and the strategies
for approaching them, accompanied by illustrative examples and detailed solutions.

Understanding the APSMO Maths Olympiad: An Overview

The APSMO Maths Olympiad is a regional competition designed to foster mathematical talent
among high school students. It is part of the broader APSMO initiative that aims to promote
mathematical excellence, collaborative problem-solving, and international camaraderie among
young learners.

Key features of the APSMO Olympiad include:

- Target Audience: Students typically aged 13-16, representing various countries within the
Asia-Pacific region.

- Format: Usually a single round, comprising a set of challenging problems to be solved within a
fixed time frame.

- Question Types: The questions are primarily designed to test logical reasoning, algebraic skills,
geometric insight, number theory, and combinatorics.

- Difficulty Level: Questions range from moderate to highly challenging, often requiring creative,
non-standard approaches.

Structure of APSMO Maths Olympiad Questions

The questions are crafted to evaluate both computational skill and conceptual understanding. They
tend to fall into several categories, each demanding different problem-solving strategies.

1. Algebra and Number Theory

These questions test understanding of integers, divisibility, prime factors, equations, and algebraic
manipulation. They often involve number properties and require insight beyond straightforward
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calculation.

Typical question example:

Find all integer solutions (x, y) to the equation:

\[ 3x + 5y = 16 \]

Approach:

- Isolate variables or apply modular arithmetic.
- Consider the divisibility constraints and bounds for x and y.

2. Geometry and Trigonometry

Geometry problems involve angles, triangles, circles, and coordinate geometry, often requiring
constructions, proofs, or coordinate calculations.

Typical question example:

In triangle ABC, angle BAC = 60°, and side AB = AC. Find the measure of angle ABC.

Approach:

- Recognize the triangle as isosceles due to AB = AC.
- Use the Law of Cosines or geometric properties to find the angles.

3. Combinatorics and Counting

These questions explore arrangements, permutations, combinations, and counting principles,
emphasizing logical reasoning.

Typical question example:

How many 4-digit numbers can be formed using digits 1, 2, 3, 4 without repetition?

Approach:
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- Use permutations, considering restrictions like no repetition.

4. Problem-Solving and Puzzles

These are often non-standard problems that involve creative thinking, such as riddles or logical
puzzles.

Typical question example:

Two numbers add up to 100. One is twice the other. Find the numbers.

Approach:

- Set variables, formulate equations, and solve systematically.

Sample APSMO Questions with Detailed Solutions

Let's explore some typical questions, their solutions, and the reasoning process involved.

Question 1: Number Theory

Problem:

Find all integers \( n \) such that \( n^2 + 5n + 6 \) is divisible by 4.

Solution:

Step 1: Analyze the divisibility condition:

\[ n^2 + 5n + 6 \equiv 0 \pmod{4} \]

Step 2: Simplify the expression modulo 4:

- Since coefficients are integers, consider \( n \) modulo 4.

Step 3: Test possible residues:

- For \( n \equiv 0 \pmod{4} \):
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\( 0^2 + 5 \times 0 + 6 = 6 \equiv 2 \pmod{4} \) (not divisible)

- For \( n \equiv 1 \pmod{4} \):

\( 1 + 5 + 6 = 12 \equiv 0 \pmod{4} \) (divisible)

- For \( n \equiv 2 \pmod{4} \):

\( 4 + 10 + 6 = 20 \equiv 0 \pmod{4} \)

- For \( n \equiv 3 \pmod{4} \):

\( 9 + 15 + 6 = 30 \equiv 2 \pmod{4} \)

Conclusion:

\( n \equiv 1 \pmod{4} \) or \( n \equiv 2 \pmod{4} \)

Answer:

All integers \( n \) such that \( n \equiv 1 \text{ or } 2 \pmod{4} \).

Question 2: Geometry

Problem:

In triangle ABC, angle BAC = 60°, and side AB = AC. Find the measure of angle ABC.

Solution:

Step 1: Recognize the triangle's properties:

- Since AB = AC, triangle ABC is isosceles with base BC.

- The angles at B and C are equal: \( \angle ABC = \angle ACB \).
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Step 2: Sum of angles in a triangle:

\[ \angle ABC + \angle ACB + \angle BAC = 180° \]

- Let \( \angle ABC = \angle ACB = x \).

- Then:

\[ 2x + 60° = 180° \]

Step 3: Solve for \( x \):

\[ 2x = 120° \Rightarrow x = 60° \]

Answer:

Angle ABC measures 60°.

Question 3: Combinatorics

Problem:

How many 3-digit numbers can be formed using digits 1, 2, 3, 4, with no digit repeated?

Solution:

Step 1: Determine the choices for each digit position:

- Hundreds place: 4 choices (1, 2, 3, 4)
- Tens place: 3 choices remaining (excluding the digit used in hundreds)
- Units place: 2 choices remaining

Step 2: Calculate total arrangements:

\[ 4 \times 3 \times 2 = 24 \]

Answer:
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There are 24 such numbers.

Strategies for Approaching APSMO Questions

Successfully tackling APSMO questions involves a mix of strategic planning, conceptual
understanding, and creative problem-solving.

1. Understand the Question Thoroughly

- Read carefully to identify what is being asked.
- Look for keywords or hints that suggest particular strategies.

2. Break Down the Problem

- Divide complex problems into manageable parts.
- Use diagrams where applicable, especially in geometry.

3. Recall Relevant Concepts and Theorems

- Geometry: Law of Sines, Law of Cosines, properties of triangles.
- Number Theory: Divisibility rules, modular arithmetic.
- Algebra: Factoring, quadratic equations.
- Combinatorics: Permutation and combination formulas.

4. Use Logical and Creative Reasoning

- Think outside the box; sometimes standard methods don?t suffice.
- Consider multiple approaches and verify solutions.

5. Practice with Past Papers

- Familiarity with question patterns reduces exam anxiety.
- Practice enhances speed and accuracy.

Conclusion: Mastering APSMO Questions for Success
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The APSMO Maths Olympiad questions are a rigorous test of mathematical ingenuity, requiring a
solid grasp of fundamental concepts and the ability to think critically and creatively. By
understanding the typical question types, practicing with past papers, and honing problem-solving
strategies, students can significantly improve their performance.

Whether tackling algebraic riddles, geometric proofs, or combinatorial puzzles, the key lies in
methodical reasoning and perseverance. The detailed solutions and explanations provided in this
review aim to serve as a guide for aspiring Olympiad participants, equipping them with the insights
necessary to excel.

As with any mathematical challenge, consistent practice and a curious mindset are the best tools for
success. Embrace the complexity, enjoy the problem-solving journey, and let the challenging
questions of the APSMO inspire your growth as a young mathematician.

Empower your mathematical journey?dive into APSMO questions, explore solutions, and develop
skills that will serve you well beyond the competition!
 

 QuestionAnswer What is the APSMO Maths Olympiad and who is it for? The APSMO Maths
Olympiad is an international competition designed for primary and secondary students to challenge
their mathematical problem-solving skills and promote mathematical thinking. How can students
prepare effectively for APSMO Maths Olympiad questions? Students can prepare by practicing past
Olympiad questions, strengthening their problem-solving strategies, participating in mock tests, and
studying mathematical concepts beyond the standard curriculum. What types of questions are
typically found in APSMO Maths Olympiad papers? Questions in APSMO papers often include
logical reasoning, number puzzles, algebra, geometry, and combinatorics, focusing on creative
problem-solving rather than rote memorization. Are there any sample questions available for
practice? Yes, APSMO provides sample questions and previous year's papers on their official
website to help students familiarize themselves with the exam format and difficulty level. How are
the answers to APSMO Maths Olympiad questions evaluated? Answers are evaluated based on
correctness, clarity of the solution, and the application of appropriate mathematical reasoning, often
requiring detailed step-by-step solutions. What is the scoring system for the APSMO Maths
Olympiad? The scoring varies by year but generally awards points for correct answers, with partial
credit given for partially correct solutions; detailed marking schemes are provided in official
guidelines. Can students participate in APSMO Maths Olympiad multiple times? Yes, students can
participate in multiple editions of the APSMO Maths Olympiad to improve their skills and achieve
better results over time. What benefits do students gain from participating in APSMO Maths
Olympiad? Participation enhances problem-solving skills, boosts confidence in mathematics,
exposes students to challenging questions, and can open opportunities for scholarships and
recognition. Where can students find resources and help for APSMO Maths Olympiad preparation?
Students can access resources on the official APSMO website, join coaching classes, participate in
study groups, and utilize online forums and tutorials dedicated to maths Olympiad preparation. 
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