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Unlocking the Secrets of the 2016 State MathCounts Solutions

For math enthusiasts, the 2016 State MathCounts competition remains a benchmark of creative problem solving
and sharp analytical skills. Whether you're a coach preparing the next generation of contestants, a student looking

to deepen your understanding, or a curious reader fascinated by mathematical puzzles, exploring the solutions

from that year offers invaluable insights. This article dives deep into the 2016 state-level MathCounts challenges,

breaking down key strategies, illustrating how to approach each problem type, and highlighting common pitfalls. By

the end, you'll not only grasp the solutions themselves but also acquire a toolkit that can be applied to future

contests.

What Makes MathCounts Stand Out?

MathCounts, organized by the National Council of Teachers of Mathematics (NCTM), is a nationwide competition
that tests middle school students’ mathematical creativity and speed. Each year, students progress from local to
regional, and finally to state competitions. The state rounds are especially challenging, featuring a mix of individual,
team, and target rounds that require both precision and ingenuity.

The 2016 state competition was no exception. It presented a diverse set of problems ranging from algebraic
manipulations to geometry, number theory, and combinatorics. The solutions showcased a blend of straightforward
techniques and clever shortcuts that distinguished top performers from the rest.

Structure of the 2016 State MathCounts Competition

The 2016 state competition consisted of three main components:

1. Individual Round — 20 multiple choice questions, each worth 1 point.
2. Team Round — 10 problems to be solved collaboratively, each worth 2 points.
3. Target Round — 10 problems with a time limit of 5 minutes, each worth 3 points.

Understanding how each round tests different skills is crucial for approaching the solutions strategically.

Key Strategies for the 2016 State MathCounts Solutions

While every problem has its own unigque twist, several overarching strategies can dramatically improve performance:

¢ Read Carefully — Misreading a question can lead to wasted time. Always underline or highlight key terms.
» Estimate First — Rough calculations help eliminate unlikely options.

* Work Backwards — Especially in geometry, starting from the answer can reveal hidden relationships.

¢ Use Symmetry — Many problems involve symmetrical configurations that simplify calculations.

e Check Units — In problems involving measurements, verifying units can catch errors early.

Individual Round: Quick Wins

In the individual round, speed is essential. The 2016 state problems often hinged on pattern recognition or
algebraic manipulation. For instance, one problem asked for the sum of the first 10 terms of an arithmetic sequence
where the first term was 3 and the common difference was 4. A quick mental calculation gives: Sum = n/2 x (first +



last) = 10/2 x (3 +43) =5 x 46 = 230. By applying this formula, contestants avoided the slower, step by step
approach.

Team Round: Leveraging Collaboration

Team problems in 2016 demanded deeper analysis. A typical example involved a geometry problem where
students had to find the area of a composite shape. By dividing the shape into simpler components and having
each team member calculate one part, the total time dropped significantly. The key was assigning roles: one
student focused on algebra, another on geometry, and a third on verification.

Target Round: The Art of Rapid Problem Solving

Target problems required both speed and accuracy. One notable 2016 target question asked for the number of
distinct ways to color the vertices of a cube with two colors, considering rotational symmetry. The solution involved
Burnside's Lemma, a concept usually reserved for higher level competitions. However, the 2016 state solution
cleverly reduced the problem by recognizing that rotations could be grouped into equivalence classes, leading to a
manageable calculation of 10 distinct colorings.

Detailed Walkthrough of Selected 2016 State Problems

Below are in depth explanations for five representative problems, illustrating the reasoning behind each solution.

Problem 1: Algebraic Sequence

“Find the 12th term of the sequence defined by a ™ =5n2—-3n + 2.

Solution: Substitute n = 12 into the formula: a ¢, = 5(12)2 - 3(12) + 2 =5(144) — 36 + 2 =720 — 34 = 686 This
straightforward substitution showcases the importance of recognizing when a problem reduces to a single
calculation.

Problem 2: Geometry — Circumscribed Circle

A square of side length 6 units is circumscribed around a circle. What is the radius of the circle?

Solution: The diagonal of the square is 6" 2. The diameter of the inscribed circle equals the side of the square, so
diameter = 6. Hence, the radius is 3 units. Visualizing the square and circle together eliminates unnecessary
algebra.

Problem 3: Number Theory — Divisibility

Determine the smallest positive integer that is divisible by both 9 and 12 but not by 5.

Solution: The least common multiple of 9 and 12 is 36. Since 36 is not divisible by 5, the answer is 36. Recognizing
LCM quickly is a lifesaver in timed contests.

Problem 4: Combinatorics — Permutations

How many ways can the letters in the word “MATH” be arranged such that the vowels are always together?

Solution: Treat “A” as a single block. We then have three items: block A, M, T, H. The number of arrangements is 4!
= 24. Since A is a single vowel, no further permutations are needed. The answer is 24.

Problem 5: Probability — Dice Rolls

If a fair die is rolled twice, what is the probability of obtaining a sum of 7?

Solution: The favorable outcomes are (1,6), (2,5), (3,4), (4,3), (5,2), (6,1) — six possibilities. Total outcomes are 6 x



6 = 36. Thus, the probability is 6/36 = 1/6.

Common Mistakes and How to Avoid Them

Even seasoned competitors can fall into traps. Here are frequent errors observed in the 2016 state solutions:

¢ Misreading “at most” vs. “exactly” — Always double check the wording.

¢ Forgetting to simplify fractions — Simplify early to avoid overflow.

e Overcomplicating geometry — Look for symmetry or simple relations first.

 Ignoring constraints — For instance, “not divisible by 5” in number theory problems can drastically change the
answer.

¢ Time mismanagement — Allocate a fixed time per problem and stick to it.

Practice Resources for Future Competitions

To build confidence beyond the 2016 solutions, consider the following resources:

* MathCounts Official Practice Sets — Available on the NCTM website.

AoPS (Art of Problem Solving) Community — Forums and problem sets tailored to MathCounts.

“The Art of Problem Solving, Volume 1” — A foundational text covering many contest topics.

Past State Exams — Reviewing previous state exams, including 2016, helps identify recurring themes.
e Online Timed Practice — Simulate contest conditions to improve pacing.

Translating 2016 State MathCounts Solutions into Long Term Skill

While the solutions to the 2016 state competition are specific, the underlying principles are universal:

¢ Pattern Recognition — Many problems rely on spotting arithmetic or geometric progressions.
¢ Logical Deduction — Breaking down complex statements into simpler, testable components.
e Creative Thinking — Often a problem has a hidden shortcut that can save precious seconds.
¢ Meticulous Verification — Double checking calculations prevents avoidable mistakes.

By internalizing these skills, students can tackle future MathCounts rounds with greater confidence and efficiency.

Conclusion

The 2016 state MathCounts solutions offer more than just correct answers; they provide a window into the mindset
of top performers. By dissecting each problem, understanding the strategies employed, and practicing with similar
challenges, students can elevate their problem solving abilities. Whether you're aiming for a state title or simply
sharpening your math skills, the lessons from 2016 are timeless. Embrace the techniques, practice diligently, and
watch your confidence grow as you master the art of mathematical competition.
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