WHAT MATH IS ON THE MCAT

WHAT MATH IS oN THE MCAT: A CoMPREHENSIVE GUIDE FOR ASPIRING PHYSICIANS

WHAT MATH IS ON THE MCAT IS A QUESTION ON THE MINDS OF MANY PRE-MEDICAL STUDENTS PREPARING FOR THIS PIVOTAL
EXAM. WHILE THE MCAT IS PRIMARILY KNOWN FOR ITS SCIENCE AND CRITICAL THINKING SECTIONS, A SOLID UNDERSTANDING OF
FUNDAMENTAL MATHEMATICAL PRINCIPLES IS UNDENIABLY CRUCIAL FOR SUCCESS. THE QUANTITATIVE REASONING INVOLVED
ISN'T ABOUT COMPLEX CALCULUS OR ADVANCED ALGEBRA; RATHER, IT FOCUSES ON APPLYING BASIC ARITHMETIC, ALGEBRAIC
MANIPULATION, AND PROPORTIONAL REASONING TO SOLVE PROBLEMS OFTEN PRESENTED WITHIN A SCIENTIFIC CONTEXT.
MASTERING THESE QUANTITATIVE SKILLS WILL NOT ONLY HELP YOU DECIPHER DATA PRESENTED IN GRAPHS AND TABLES BUT
ALSO ENABLE YOU TO MAKE SOUND ESTIMATIONS AND LOGICAL DEDUCTIONS THROUGHOUT THE EXAM. THIS ARTICLE WILL
BREAK DOWN THE SPECIFIC TYPES OF MATH YOU CAN EXPECT TO ENCOUNTER, OFFER STRATEGIES FOR TACKLING QUANTITATIVE
PROBLEMS, AND PROVIDE GUIDANCE ON HOW TO BEST PREPARE.
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UNDERSTANDING THE ROLE oF MATH oN THE MCAT

THe MepicaL CoLLEGE ADMISSION TeEsT (MCAT) IS DESIGNED TO ASSESS YOUR READINESS FOR MEDICAL SCHOOL, AND A
SIGNIFICANT PART OF THAT READINESS INVOLVES YOUR ABILITY TO INTERPRET AND ANALYZE SCIENTIFIC DATA. THIS IS WHERE
MATHEMATICS PLAYS A VITAL ROLE. YOU WON'T FIND YOURSELF SOLVING FOR ‘X’ IN ABSTRACT EQUATIONS IN THE SAME WAY
YOU MIGHT HAVE IN A PURE MATH CLASS. INSTEAD, THE MATH ON THE MCAT IS PRACTICAL AND APPLIED, INTEGRATED
DIRECTLY INTO THE PASSAGES AND QUESTIONS OF THE CHEMICAL AND PHYSICAL FOUNDATIONS OF BioLoagicaL SysTems (CP)
AND THE BIOLOGICAL AND BIOCHEMICAL FOUNDATIONS OF LIVING SysTeMs (BB) SecTIONS.

THINK OF IT THIS WAY: SCIENTIFIC RESEARCH, THE VERY FOUNDATION OF MEDICINE, RELIES HEAVILY ON QUANTITATIVE
ANALYSIS. DOCTORS MUST BE ABLE TO UNDERSTAND RESEARCH PAPERS, INTERPRET CLINICAL TRIAL DATA, CALCULATE
DOSAGES, AND MAKE INFORMED DECISIONS BASED ON NUMERICAL EVIDENCE. THe MCAT AIMS TO SIMULATE THIS BY PRESENTING
YOU WITH SCENARIOS THAT REQUIRE YOU TO WORK WITH NUMBERS, UNDERSTAND TRENDS, AND DRAW CONCLUSIONS FROM
QUANTITATIVE INFORMATION. THEREFORE, A STRONG GRASP OF FOUNDATIONAL MATH ISN/TJUST ABOUT GETTING THE RIGHT
ANSWER; IT'S ABOUT DEMONSTRATING YOUR CAPACITY FOR ANALYTICAL THINKING IN A SCIENTIFIC SETTING.

Core MATHEMATICAL CONCEPTS TESTED

THe MCAT DOESN'T DELVE INTO ADVANCED MATHEMATICAL THEORIES. |NSTEAD, IT TESTS YOUR PROFICIENCY IN FUNDAMENTAL



MATHEMATICAL OPERATIONS AND YOUR ABILITY TO APPLY THEM TO SCIENTIFIC CONTEXTS. THESE ARE THE BUILDING BLOCKS
THAT YOU'LL SEE WOVEN INTO VARIOUS QUESTIONS, OFTEN DISGUISED WITHIN SCIENTIFIC PASSAGES. IT'S ESSENTIAL TO BE
COMFORTABLE WITH THESE CORE CONCEPTS, AS THEY FORM THE BASIS FOR MORE COMPLEX PROBLEM~-SOLVING.

ARITHMETIC AND BASIC OPERATIONS

THIS IS THE BEDROCK OF QUANTITATIVE REASONING. YOU'LL NEED TO BE ADEPT AT PERFORMING BASIC ARITHMETIC OPERATIONS:
ADDITION, SUBTRACTION, MULTIPLICATION, AND DIVISION. THESE OPERATIONS ARE FUNDAMENTAL TO MANIPULATING DATA,
CALCULATING CHANGES, AND UNDERSTANDING RELATIONSHIPS BETWEEN QUANTITIES. For INSTANCE, YOU MIGHT NEED TO
CALCULATE THE NET CHANGE IN A BIOLOGICAL PROCESS OR DETERMINE THE TOTAL AMOUNT OF A SUBSTANCE. WHILE
CALCULATORS ARE NOT PERMITTED ON THE MCAT, YOU ARE EXPECTED TO BE PROFICIENT WITH MENTAL MATH AND QUICK
CALCULATIONS USING SCRATCH PAPER.

RATIOS, PROPORTIONS, AND PERCENTAGES

UNDERSTANDING HOW QUANTITIES RELATE TO ONE ANOTHER IS A RECURRING THEME. Y oU'LL ENCOUNTER PROBLEMS THAT
REQUIRE YOU TO WORK WITH RATIOS (E.G., THE RATIO OF REACTANTS TO PEODUCTS), PROPORTIONS (E.G., SCALING UP OR
DOWN EXPERIMENTAL CONDITIONS), AND PERCENTAGES (E.G., CALCULATING PERCENTAGE YIELD, PERCENTAGE ERROR, OR CHANGES
OVER TIME). THESE CONCEPTS ARE CRUCIAL FOR INTERPRETING EXPERIMENTAL RESULTS AND UNDERSTANDING BIOLOGICAL
RELATIONSHIPS. FOR EXAMPLE, UNDERSTANDING DILUTION FACTORS OFTEN INVOLVES WORKING WITH RATIOS AND PROPORTIONS.

ALGEBRAIC MANIPULATION

W/HILE COMPLEX ALGEBRAIC EQUATIONS ARE RARE, YOU WILL NEED TO PERFORM BASIC ALGEBRAIC MANIPULATIONS. THIS OFTEN
INVOLVES REARRANGING FORMULAS TO SOLVE FOR AN UNKNOWN VARIABLE. FOR EXAMPLE, IF YOU ARE GIVEN THE FORMULA FOR
DENSITY (DENSITY = MASS/VOLUME) AND NEED TO FIND THE MASS, YOU'LL NEED TO REARRANGE IT TO MASS = DENSITY
VOLUME. YOU SHOULD BE COMFORTABLE WITH SOLVING FOR VARIABLES IN SIMPLE LINEAR EQUATIONS AND UNDERSTANDING
HOW CHANGING ONE VARIABLE AFFECTS ANOTHER IN A GIVEN FORMULA.

UNDERSTANDING SCIENTIFIC NOTATION AND EXPONENTS

SCIENTIFIC NOTATION IS A STANDARD WAY TO EXPRESS VERY LARGE OR VERY SMALL NUMBERS, COMMON IN SCIENTIFIC
CONTEXTS. YOU'LL NEED TO BE ABLE TO READ, WRITE, AND PERFORM CALCULATIONS WITH NUMBERS IN SCIENTIFIC NOTATION,
INCLUDING MULTIPLYING AND DIVIDING THEM. UNDERST ANDING EXPONENTS IS DIRECTLY RELATED TO THIS. FOR INSTANCE,
CONVERTING UNITS MIGHT INVOLVE POWERS OF -|O, AND UNDERSTANDING ORDERS OF MAGNITUDE REQUIRES A GRASP OF
EXPONENTS. THIS SKILL IS ESSENTIAL FOR WORKING WITH QUANTITIES LIKE THE SIZE OF MOLECULES OR THE VASTNESS OF
DISTANCES IN ASTRONOMY, WHICH CAN BE RELEVANT IN PHYSICS PASSAGES.

DATA INTERPRETATION AND GRAPH ANALYSIS

THIS IS ARGUABLY ONE OF THE MOST IMPORTANT MATHEMATICAL SKILLS TESTED ON THE MCAT. YOU WILL BE PRESENTED
WITH VARIOUS TYPES OF GRAPHS (LINE GRAPHS, BAR GRAPHS, SCATTER PLOTS) AND TABLES, AND YOU WILL NEED TO EXTRACT
RELEVANT INFORMATION, IDENTIFY TRENDS, INTERPOLATE, AND EXTRAPOLATE DATA. THIS INVOLVES UNDERSTANDING AXES,
UNITS, AND THE RELATIONSHIP BETWEEN VARIABLES DEPICTED. YOU'LL BE ASKED TO COMPARE DATA POINTS, DETERMINE RATES
OF CHANGE, AND MAKE PREDICTIONS BASED ON THE VISUAL REPRESENTATION OF DATA. THIS SKILL IS CRITICAL FOR
UNDERSTANDING EXPERIMENTAL OUTCOMES AND SCIENTIFIC LITERATURE.



UNITS AND CONVERSIONS

SCIENCE OPERATES WITH A UNIVERSAL LANGUAGE OF UNITS. YOU MUST BE COMFORTABLE WITH THE Sl <|NTERNATIONAL
SYSTEM OF UNITS) AND BE ABLE TO CONVERT BETWEEN DIFFERENT UNITS, ESPECIALLY THOSE COMMONLY USED IN CHEMISTRY
AND PHYSICS. THIS INCLUDES CONVERSIONS WITHIN THE METRIC SYSTEM (E.G., KILOMETERS TO METERS, GRAMS TO MILLIGRAMS)
AND SOMETIMES BETWEEN METRIC AND OTHER UNITS IF PROVIDED. UNDERSTANDING DIMENSIONAL ANALYSIS — THE PROCESS OF
TRACKING UNITS TO ENSURE CALCULATIONS ARE CORRECT — IS A POWERFUL TOOL HERE.

APPROXIMATION AND ESTIMATION SKILLS

SINCE CALCULATORS ARE NOT ALLOWED, THE MCAT OFTEN TESTS YOUR ABILITY TO APPROXIMATE AND ESTIMATE VALUES.
YOU'LL NEED TO DEVELOP A KNACK FOR QUICKLY ROUNDING NUMBERS TO MAKE CALCULATIONS MANAGEABLE AND FOR
ESTIMATING ANSWERS TO GAUGE THE REASONABLENESS OF YOUR RESULTS. THIS IS PARTICULARLY USEFUL WHEN DEALING WITH
COMPLEX CALCULATIONS OR WHEN TRYING TO QUICKLY ASSESS A TREND IN DATA. DEVELOPING MENTAL MATH SKILLS AND A
GOOD SENSE OF NUMERICAL MAGNITUDE WILL BE INVALUABLE.

STRATEGIES FOR MCAT MATH Success

CONQUERING THE QUANTITATIVE ASPECTS OF THE MCAT DOESN'T REQUIRE A PHD IN MATHEMATICS. |T DEMANDS STRATEGIC
PREPARATION AND A FOCUS ON PRACTICAL APPLICATION. BY EMPLOYING EFFECTIVE STUDY TECHNIQUES, YOU CAN BUILD
CONFIDENCE AND IMPROVE YOUR PERFORMANCE IN THESE AREAS.

PRACTICE, PRACTICE, PRACTICE

THERE IS NO SUBSTITUTE FOR CONSISTENT PRACTICE. W ORK THROUGH AS MANY OFFICIAL MCAT PRACTICE QUESTIONS AS
POSSIBLE, PAYING SPECIAL ATTENTION TO THOSE THAT INVOLVE QUANTITATIVE REASONING. FoCus ON UNDERSTANDING THE
WHY BEHIND EACH STEP IN SOLVING A PROBLEM, NOT JUST MEMORIZING SOLUTIONS. THE MORE PROBLEMS YOU TACKLE, THE MORE
FAMILIAR YOU WILL BECOME WITH COMMON PROBLEM TYPES AND THE QUICKER YOU WILL BE AT IDENTIFYING THE NECESSARY
MATHEMATICAL APPROACHES.

Focus oN CoNCEPTUAL UNDERSTANDING

INSTEAD OF ROTE MEMORIZATION OF FORMULAS, STRIVE TO UNDERSTAND THE UNDERLYING CONCEPTS. WHY DOES A
PARTICULAR FORMULA WORK? \WHAT DOES IT REPRESENT IN A REAL-WORLD SCIENTIFIC SCENARIO? W/HEN YOU GRASP THE
CONCEPT, YOU CAN OFTEN DERIVE THE FORMULA OR APPLY IT CORRECTLY EVEN IF YOU DON'T REMEMBER IT PERFECTLY. THIS
CONCEPTUAL CLARITY IS KEY TO ADAPTING TO VARIATIONS IN HOW QUESTIONS ARE PRESENTED.

DevELOP PROBLEM-SOLVING STRATEGIES

BEFORE DIVING INTO CALCULATIONS, TAKE A MOMENT TO READ THE QUESTION CAREFULLY AND IDENTIFY WHAT IS BEING ASKED.
BREAK DOWN COMPLEX PROBLEMS INTO SMALLER, MANAGEABLE STEPS. L ook FOR KEYWORDS THAT INDICATE THE TYPE OF
MATHEMATICAL OPERATION NEEDED. SKETCHING OUT THE PROBLEM, DRAWING DIAGRAMS, OR CREATING SMALL TABLES CAN ALSO
HELP VISUALIZE THE INFORMATION AND SIMPLIFY THE SOLUTION PROCESS. DON'T BE AFRAID TO ESTIMATE FIRST TO GET A
BALLPARK ANSWER, WHICH CAN HELP YOU AVOID SIGNIFICANT ERRORS.



UTiLize MCAT-SPeciFiIc RESOURCES

LeveracGe ofFriciAL MCAT PRACTICE MATERIALS PROVIDED BY THE AAMC (AssociATION oF AMERICAN MebicaL COLLEGES),
AS WELL AS REPUTABLE THIRD-PARTY PREP BOOKS AND COURSES. THESE RESOURCES ARE DESIGNED TO MIRROR THE STYLE AND
DIFFICULTY OF THE ACTUAL EXAM, INCLUDING THE TYPES OF MATHEMATICAL PROBLEMS YOU WILL ENCOUNTER. MANY OF THESE
RESOURCES OFFER DETAILED EXPLANATIONS THAT CAN HELP CLARIFY CONCEPTS AND PROBLEM-SOLVING TECHNIQUES.

IN CONCLUSION, WHILE THE MCAT IS A CHALLENGING EXAM, THE MATH INVOLVED IS ACCESSIBLE TO ANY STUDENT WHO HAS
COMPLETED A SOLID FOUNDATION IN HIGH SCHOOL AND INTRODUCTORY COLLEGE-LEVEL SCIENCE COURSES. BY FOCUSING ON THE
CORE CONCEPTS, PRACTICING DILIGENTLY, AND EMPLOYING SMART PROBLEM-SOLVING STRATEGIES, YOU CAN BUILD THE
QUANTITATIVE SKILLS NECESSARY TO EXCEL ON THE EXAM AND MOVE ONE STEP CLOSER TO YOUR DREAM OF BECOMING A
PHYSICIAN. REMEMBER/ THE GOAL IS NOT TO BE A MATHEMATICIAN, BUT A SCIENTIFICALLY LITERATE PROBLEM-SOLVER.

FREQUENTLY ASKED QUESTIONS

Q: WHAT IS THE MOST IMPORTANT MATH SKILL FOR THE MCAT?

A: THE MOST CRUCIAL MATH SKILL FOR THE MCAT IS DATA INTERPRETATION AND GRAPH ANALYSIS. YOU WILL BE PRESENTED
WITH NUMEROUS GRAPHS AND TABLES AND NEED TO EXTRACT INFORMATION, IDENTIFY TRENDS, AND DRAW CONCLUSIONS. THIS
REQUIRES A SOLID UNDERSTANDING OF HOW TO READ AXES, UNITS, AND RELATIONSHIPS BETWEEN VARIABLES.

Q: Do | Neep TO kNOW CALCULUS FOR THE MCAT?

A: NO, YOU DO NOT NEED TO KNOW CALCULUS FOR THE MCAT. THE EXAM FOCUSES ON FOUNDATIONAL MATH SKILLS SUCH AS
ARITHMETIC, ALGEBRA, RATIOS, PROPORTIONS, PERCENTAGES, SCIENTIFIC NOTATION, AND UNIT CONVERSIONS, APPLIED WITHIN A
SCIENTIFIC CONTEXT.

Q: WiLL | BE ALLOWED TO USE A CALCULATOR ON THE MCAT?

A:No, YOU WILL NOT BE ALLOWED TO USE A CALCULATOR ON THE MCAT. YOU ARE EXPECTED TO PERFORM ALL
CALCULATIONS USING SCRATCH PAPER AND MENTAL MATH SKILLS. THIS EMPHASIZES THE IMPORT ANCE OF APPROXIMATION AND
ESTIMATION.

Q: How MUCH TIME SHOULD | DEDICATE TO PRACTICING MATH FOR THE MCAT?

A: WHILE THE EXACT AMOUNT OF TIME WILL VARY PER INDIVIDUAL, IT'S RECOMMENDED TO INTEGRATE MATH PRACTICE
THROUGHOUT YOUR MCAT PREPARATION. FOCUS ON MATH PROBLEMS WITHIN SCIENCE PASSAGES AND DEDICATE SPECIFIC
REVIEW SESSIONS TO AREAS YOU FIND CHALLENGING. CONSISTENT PRACTICE IS MORE EFFECTIVE THAN CRAMMING.

QZ ARE THERE SPECIFIC FORMULAS | NEED TO MEMORIZE FOR THE MATH SECTIONS?

A: YOU SHOULD BE FAMILIAR WITH KEY FORMULAS COMMONLY USED IN PHYSICS AND CHEMISTRY, SUCH AS THOSE FOR DENSITY,
PRESSURE, WORK, ENERGY, AND STOICHIOMETRY. HO\X/EVER, THE MCAT EMPHASIZES UNDERSTANDING HOW TO USE AND
MANIPULATE THESE FORMULAS RATHER THAN SIMPLY MEMORIZING THEM. MANY FORMULAS ARE ALSO PROVIDED IN THE CONTEXT
OF THE PASSAGE OR QUESTION.



Q: How Do | IMPROVE MY MENTAL MATH AND ESTIMATION SKILLS FOR THE MCAT?

A: PRACTICE IS KEY. W ORK THROUGH PRACTICE PROBLEMS THAT REQUIRE ESTIMATION. ROUND NUMBERS BEFORE CALCULATING,
AND TRY TO APPROXIMATE ANSWERS TO GAUGE THE REASONABLENESS OF YOUR RESULTS. FAMILIARIZE YOURSELF WITH
COMMON FRACTIONS AND THEIR DECIMAL EQUIVALENTS.

Q: WHAT IF I'M NOT A “MATH PERSON"?

A: MANY STUDENTS WHO DON'T CONSIDER THEMSELVES “MATH PEOPLE” CAN STILL SUCCEED ON THE MCAT’S QUANTITATIVE
SECTIONS. THE MATH TESTED IS PRACTICAL AND APPLIED. FOCUS ON UNDERSTANDING THE CONCEPTS BEHIND THE NUMBERS AND
PRACTICING CONSISTENTLY. W/ITH DEDICATED EFFORT, YOU CAN BUILD CONFIDENCE AND PROFICIENCY.

Q: How DO UNITS AND CONVERSIONS APPEAR ON THE MCAT?

A: YOU'LL ENCOUNTER UNIT CONVERSIONS WHEN DEALING WITH PHYSICAL QUANTITIES LIKE DISTANCE, MASS, TIME, AND ENERGY.
UNDERSTANDING THE METRIC SYSTEM AND HOW TO CONVERT BETWEEN COMMON UNITS (E.G., GRAMS TO KILOGRAMS, METERS TO
NANOMETERS) IS ESSENTIAL. DIMENSIONAL ANALYSIS IS A POWERFUL TOOL FOR MASTERING THESE CONVERSIONS,
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