AMC 12 PROBLEMS AND SOLUTIONS

AMC 12 PROBLEMS AND SOLUTIONS ARE ESSENTIAL FOR HIGH SCHOOL STUDENTS AIMING TO EXCEL IN MATHEMATICS
COMPETITIONS. THE AMERICAN MATHEMATICS COMPETITIONS (AMC) ARE PRESTIGIOUS EVENTS THAT CHALLENGE STUDENTS'
PROBLEM-SOLVING SKILLS AND MATHEMATICAL REASONING. THE AMC 1 2, SPECIFICALLY DESIGNED FOR STUDENTS IN GRADES
10-1 2/ COVERS A RANGE OF TOPICS, INCLUDING ALGEBRA, GEOMETRY, AND NUMBER THEORY. IN THIS ARTICLE, WE WILL
EXPLORE COMMON PROBLEMS ENCOUNTERED IN AMC 12 COMPETITIONS, PROVIDE EFFECTIVE SOLUTIONS, AND OFFER TIPS FOR
PREPARATION TO ENSURE STUDENTS CAN NAVIGATE THESE CHALLENGES SUCCESSFULLY.

UNDERSTANDING AMC 12 PROBLEMS

AMC 12 PROBLEMS ARE TYPICALLY MULTIPLE-CHOICE QUESTIONS THAT ASSESS A STUDENT'S ABILITY TO APPLY
MATHEMATICAL CONCEPTS IN NOVEL SITUATIONS. THEY OFTEN REQUIRE CREATIVE THINKING AND A DEEP UNDERSTANDING OF
MATHEMATICAL PRINCIPLES. BELOW ARE SOME COMMON TYPES OF PROBLEMS FOUND IN THE AMC 12:

1. ALGEBRA PROBLEMS

ALGEBRA PROBLEMS ON THE AMC 12 OFTEN INVOLVE:
- SOLVING EQUATIONS AND INEQUALITIES

- W ORKING WITH FUNCTIONS AND THEIR PROPERTIES
- UNDERSTANDING SEQUENCES AND SERIES

2. GEOMETRY PROBLEMS

GEOMETRY PROBLEMS CAN INCLUDE:
- PROPERTIES OF TRIANGLES, CIRCLES, AND POLYGONS

- AREA AND PERIMETER CALCULATIONS
- THEOREMS RELATED TO ANGLES AND PARALLEL LINES

3. NUMBER THEORY PROBLEMS

NUMBER THEORY QUESTIONS OFTEN FOCUS ON:
- PRIME NUMBERS AND DIVISIBILITY

- MODULAR ARITHMETIC
- INTEGER PROPERTIES

4. COMBINATORICS PROBLEMS

COMBINATORICS PROBLEMS MAY INVOLVE:

- COUNTING PRINCIPLES
- PERMUTATIONS AND COMBINATIONS
- PROBABILITY



ComMoN AMC 12 ProBLEMS AND THEIR SOLUTIONS

Now THAT WE UNDERSTAND THE TYPES OF PROBLEMS, LET’S LOOK AT SOME SPECIFIC EXAMPLES AND THEIR SOLUTIONS.

ExAMPLE PROBLEM 1: ALGEBRA

ProgLEM: IF \( x + 2y =8 \) aND \( 2x - ¥ = 3 \), WHAT IS THE VALUE oF \( x \)?

SOLUTION:

1. WE CAN SOLVE THE SYSTEM OF EQUATIONS USING SUBSTITUTION OR ELIMINATION. LET'S USE SUBSTITUTION:
2. FROM THE FIRST EQUATION, ExPRESS \( x \) IN TerMs oF \( ¥ \):

\[

x=8-2vy

\]

3. SUBSTITUTE THIS EXPRESSION FOR \( X \) INTO THE SECOND EQUATION:
\[

2(8-2v)-vy=3

\]

\[

16-4vy-vy=3

\]

\[

16-5vy=3

\]

\[

-5y =-13 \impLies ¥ = \rrac{13}{5}

\]

4. SuesTITUTE \( ¥ \) BACK INTO THE EQUATION FORr \( X \):

\[

x =8 - 2\LerT(\rRAC{ 13}{53\rIGHT) = 8 - \FrrAC{26}{5]} = \rrac{403}{5} - \rrac{26}{5} = \rrac{ 14} 5}
\]

Thus, THe VALUE oF \( x \) 1s \( \rrac{143}{5} ).

ExAMPLE PROBLEM 2;: GEOMETRY

PROBLEM: A TRIANGLE HAS SIDES OF LENGTHS 7, 24, AND \( X \). WHAT IS THE MAXIMUM INTEGER VALUE oF \( x \) SucH
THAT THE TRIANGLE INEQUALITY HOLDS?

SOLUTION:

1. THE TRIANGLE INEQUALITY STATES THAT THE SUM OF THE LENGTHS OF ANY TWO SIDES MUST BE GREATER THAN THE LENGTH
OF THE THIRD SIDE. THEREFORE, WE HAVE:

-\(7+24>x%x)\)

-\(7+x>24))

-\(24+x>7)\)

2. SOLVING THESE INEQUALITIES:
-FroM \( 7 + 24 > x \):

\[

x <31

\]

-From \( 7 + x> 24 \):

\[

x> 17



\]
-FroM \( 24 + x> 7 \):
\[

x > -17 \Quab (\TexT{THIS IS ALWAYS TRUE FOR POSITIVE } X)

\]

3. THEREFORE, THE VALID RANGE FOR \( x \) Is:

\l
17 <x<31

\]

THE MAXIMUM INTEGER VALUE For \( x \) 1s 30.

ExAMPLE PROBLEM 3: NUMBER THEORY

PROBLEM: HOW MANY POSITIVE INTEGERS LESS THAN 100 ARE DIVISIBLE BY EITHER 2 OR 57

SOLUTION:
1. USE THE PRINCIPLE OF INCLUSION-EXCLUSION:
- COUNT INTEGERS DIVISIBLE BY 2:

\l

\LerT\LFLoor \FRAC{99}{ 2} \rIGHT \RFLOOR = 49

\]

- COUNT INTEGERS DIVISIBLE BY 5:

\l

\LerT\LFLoor \FRAC{99}{ 5} \rIGHT \RFLOOR = 19

\]

- COUNT INTEGERS DIVISIBLE BY BOTH 2 AND 5 (LE., DIvISIBLE BY 10):

\l

\LerT\LFLoor \FrRAC{99}{ 103 \riGHT\RFLOOR = @

\]

2. APPLYING INCLUSION-EXCLUSION:

\[
49 +19-9 =59
\]

THUS, THERE ARE 59 POSITIVE INTEGERS LESS THAN 100 THAT ARE DIVISIBLE BY EITHER 2 OR 5.

TiPs FOR PREPARING FOR AMC 12

To ExceL INn AMC 12 COMPETITIONS, STUDENTS SHOULD ADOPT EFFECTIVE PREPARATION STRATEGIES:

1. PRACTICE REGULARLY

- SoLVE PAST AMC 12 PROBLEMS AND FULL-LENGTH PRACTICE TESTS. THIS HELPS FAMILIARIZE STUDENTS WITH THE FORMAT
AND TYPES OF QUESTIONS.

2. Review Key CoNCePTS

- ENSURE A STRONG GRASP OF THE FUNDAMENTAL CONCEPTS IN ALGEBRA, GEOMETRY, NUMBER THEORY, AND COMBINATORICS.



3.JoIN Stupy GrouPs

- COLLABORATING WITH PEERS ALLOWS STUDENTS TO EXCHANGE IDEAS, TACKLE CHALLENGING PROBLEMS, AND GAIN NEW
PERSPECTIVES.

4. Use ONLINE RESOURCES

- LEVERAGE ONLINE PLATFORMS, FORUMS, AND VIDEO TUTORIALS TO ACCESS ADDITIONAL PROBLEMS AND SOLUTIONS.

5. TIME MANAGEMENT

- PRACTICE SOLVING PROBLEMS UNDER TIMED CONDITIONS TO IMPROVE SPEED AND EFFICIENCY DURING THE ACTUAL COMPETITION.

CoNCLUSION

IN SUMMARY, AMC 12 PROBLEMS AND SOLUTIONS ARE INTEGRAL TO MASTERING HIGH SCHOOL MATHEMATICS AND PREPARING
FOR COMPETITIONS. BY UNDERSTANDING THE TYPES OF PROBLEMS, PRACTICING EFFECTIVELY, AND EMPLOYING STRATEGIC STUDY
HABITS, STUDENTS CAN ENHANCE THEIR PROBLEM~SOLVING SKILLS AND BOOST THEIR CONFIDENCE. ENGAGING WITH THE MATERIAL
ACTIVELY WILL NOT ONLY PREPARE THEM FOR THE AMC 12 BUT ALSO CULTIVATE A DEEPER APPRECIATION FOR MATHEMATICS
AS A \WHOLE.

FREQUENTLY AsSkeD QUESTIONS

WHAT ARe AMC 12 PROBLEMS, AND HOW DO THEY DIFFER FROM AMC 10 PROBLEMS?

AMC 12 PROBLEMS ARE DESIGNED FOR HIGH SCHOOL STUDENTS AND COVER MATERIAL UP TO 12TH GRADE, WHILE AMC 10
PROBLEMS ARE AIMED AT STUDENTS IN 10TH GRADE AND BELOW. THE AMC 12 INCLUDES MORE ADVANCED TOPICS AND A
GREATER VARIETY OF PROBLEM TYPES.

\¥/HERE CAN | FIND A COLLECTION oF PAST AMC 12 PROBLEMS AND SOLUTIONS?

PasT AMC 12 PROBLEMS AND SOLUTIONS ARE AVAILABLE ON THE MATHEMATICAL AssociATION ofF AMerica (MAA)
WEBSITE, AS WELL AS VARIOUS MATH COMPETITION PREPARATION WEBSITES AND ONLINE FORUMS DEDICATED TO MATH
CONTESTS.

WHAT STRATEGIES CAN | USE TO soLVE AMC 12 PROBLEMS EFFECTIVELY?

EFFECTIVE STRATEGIES INCLUDE READING THE PROBLEMS CAREFULLY, IDENTIFYING KEY INFORMATION, ELIMINATING OBVIOUSLY
INCORRECT ANSWER CHOICES, PRACTICING WITH PAST EXAMS, AND FAMILIARIZING YOURSELF WITH COMMON PROBLEM TYPES AND
MATHEMATICAL CONCEPTS.

How cAN | IMPROVE MY PROBLEM-SOLVING SKILLS FOR THE AMC 12?

IMPROVING PROBLEM-SOLVING SKILLS CAN BE ACHIEVED THROUGH REGULAR PRACTICE WITH AMC 12 PROBLEMS, STUDYING
ADVANCED MATH TOPICS, PARTICIPATING IN MATH CLUBS OR COMPETITIONS, AND REVIEWING SOLUTIONS TO UNDERSTAND
DIFFERENT APPROACHES TO PROBLEMS.



\WHAT RESOURCES ARE RECOMMENDED FOR PREPARING FOR THE AMC 12°

RECOMMENDED RESOURCES INCLUDE MATH COMPETITION BOOKS, ONLINE PLATFORMS LIKE ART OF PROBLEM SoLVING (AoPS),
AMC PRACTICE EXAMS, AND VIDEO TUTORIALS THAT COVER PROBLEM-SOLVING TECHNIQUES AND STRATEGIES SPECIFIC TO
AMC CONTESTS.
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