CAMPBELL BIOLOGY AP BIO LAST MINUTE REVIEW

CAMPBELL BioLoGgY AP Bio LAST MINUTE ReVIEw: MASTERING KEY CONCEPTS FOR EXAM SUCCESS

CAMPBELL BIOLOGY AP BIO LAST MINUTE REVIEW IS CRUCIAL FOR STUDENTS FACING THE AP BioLogYy EXAM, ESPECIALLY WHEN
TIME IS OF THE ESSENCE. THIS COMPREHENSIVE GUIDE IS DESIGNED TO HELP YOU EFFICIENTLY REVISIT AND SOLIDIFY THE CORE
PRINCIPLES AND INTRICATE DETAILS COVERED IN CAMPBELL BIOLOGY, A CORNERSTONE TEXT FOR AP BloLoGY. WE WILL DELVE
INTO ESSENTIAL BIOLOGICAL THEMES, FROM THE MOLECULAR UNDERPINNINGS OF LIFE TO ECOLOGICAL DYNAMICS, PROVIDING
TARGETED STRATEGIES FOR LAST-MINUTE STUDYING. BY FOCUSING ON HIGH-YIELD TOPICS AND COMMON AP EXAM QUESTION
FORMATS, THIS REVIEW AIMS TO BOOST YOUR CONFIDENCE AND PREPAREDNESS FOR EXAM DAY. PREPARE TO NAVIGATE THROUGH
CELLULAR PROCESSES, GENETICS, EVOLUTION, AND ORGANISMAL INTERACTIONS WITH CLARITY AND PRECISION, ENSURING YOU
ARE WELL-EQUIPPED TO TACKLE ANY CHALLENGE THE AP BIOLOGY EXAM PRESENTS.
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UNDERSTANDING THE AP BioLoGY CURRICULUM FRAMEWORK

THe AP BIOLOGY EXAM IS STRUCTURED AROUND THE COLLEGE BOARD'S OFFICIAL CURRICULUM FRAMEWORK. THIS FRAMEW ORK
OUTLINES THE ESSENTIAL CONTENT AND SKILLS STUDENTS ARE EXPECTED TO MASTER. A THOROUGH UNDERSTANDING OF THIS
FRAMEWORK IS PARAMOUNT FOR ANY LAST-MINUTE REVIEW, AS IT DIRECTS YOUR FOCUS TO THE MOST CRITICAL TOPICS. THE
FRAMEWORK IS ORGANIZED INTO EIGHT MAJOR UNITS, EACH WITH SPECIFIC LEARNING OBJECTIVES AND ESSENTIAL QUESTIONS.
FAMILIARIZING YOURSELF WITH THESE UNITS—EVOLUTION, CELLULAR ENERGETICS, GENETICS AND INFORMATION TRANSFER,
SYSTEMS AND INTERACTIONS, AND CHANGE OVER TIME—WILL PROVIDE A ROADMAP FOR YOUR REVIEW SESSIONS.

THE AP BIOLOGY EXAM EMPHASIZES BOTH CONTENT KNOWLEDGE AND SCIENTIFIC PRACTICES. THEREFORE, YOUR REVIEW SHOULD
NOT SOLELY FOCUS ON MEMORIZING FACTS BUT ALSO ON DEVELOPING THE SKILLS TO APPLY BIOLOGICAL CONCEPTS. THIS
INCLUDES DATA ANALYSIS, EXPERIMENTAL DESIGN, ARGUMENTATION, AND MODEL BUILDING. RECOGNIZING HOW THESE PRACTICES
ARE INTEGRATED INTO EXAM QUESTIONS CAN SIGNIFICANTLY IMPROVE YOUR PERFORMANCE. W/HEN PREPARING LAST MINUTE,



PRIORITIZING THE REVIEW OF THESE CORE UNITS AND UNDERSTANDING THEIR INTERCONNECTEDNESS WILL YIELD THE MOST
EFFECTIVE RESULTS.

CELLULAR AND MOLECULAR BIoLOGY ESSENTIALS

THe CHeMICAL BASIS oF LIFE

AT THE FOUNDATION OF ALL BIOLOGICAL PROCESSES LIES THE CHEMISTRY OF LIFE. YOUR LAST-MINUTE REVIEW SHOULD REVISIT
THE FUNDAMENTAL PRINCIPLES OF WATER'S PROPERTIES, SUCH AS ITS COHESION, ADHESION, AND HIGH SPECIFIC HEAT, AND HOW
THESE PROPERTIES FACILITATE LIFE. UNDERSTANDING THE STRUCTURE AND FUNCTION OF BIOLOGICAL

MACROMOLECULES— CARBOHYDRATES, LIPIDS, PROTEINS, AND NUCLEIC ACIDS—IS ALSO CRITICAL. PAY CLOSE ATTENTION TO
THE UNIQUE CHARACTERISTICS OF EACH MACROMOLECULE, THEIR MONOMERIC UNITS, AND THE TYPES OF BONDS THAT LINK THEM.
CONCEPTS LIKE EMERGENT PROPERTIES AND THE IMPORTANCE OF ISOMERISM ARE ALSO KEY.

THE ROLE OF CARBON IN FORMING DIVERSE ORGANIC MOLECULES, THE CONCEPT OF FUNCTIONAL GROUPS, AND THE VARIOUS
LEVELS OF PROTEIN STRUCTURE (PRIMARY, SECONDARY, TERTIARY, QUATERNARY) ARE ESSENTIAL TO GRASP. FOR LIPIDS,
DIFFERENTIATING BETWEEN SATURATED AND UNSATURATED FATTY ACIDS AND UNDERSTANDING THE STRUCTURE OF
PHOSPHOLIPIDS, WHICH FORM CELL MEMBRANES, IS VITAL. NUCLEIC ACIDS, DNA AND RNA | ARE CENTRAL TO HEREDITY AND
PROTEIN SYNTHESIS, SO A SOLID UNDERSTANDING OF THEIR NUCLEOTIDE COMPOSITION AND STRUCTURE IS A MUST.

CELL STRUCTURE AND FUNCTION

A CORNERSTONE OF AP BIOLOGY IS THE UNDERSTANDING OF CELL STRUCTURE AND FUNCTION, PARTICULARLY THE DIFFERENCES
BETWEEN PROKARYOTIC AND EUKARYOTIC CELLS. FOCUS ON THE ORGANELLES WITHIN EUKARYOTIC CELLS AND THEIR SPECIFIC
ROLES: THE NUCLEUS (CONTAINING GENETIC MATERIAL), MITOCHONDRIA (CELLULAR RESPIRATION), CHLOROPLASTS
(PHOTOSYNTHESIS), ENDOPLASMIC RETICULUM (PROTEIN AND LIPID SYNTHESIS), GOLGI APPARATUS (MODIFICATION AND
PACKAGING), LYSOSOMES (DIGESTION)I AND VACUOLES (STORAGE). THE PLASMA MEMBRANE'S FLUID MOSAIC MODEL, INCLUDING
ITS COMPOSITION OF PHOSPHOLIPIDS AND PROTEINS AND ITS ROLE IN SELECTIVE PERMEABILITY, IS A HIGH-YIELD TOPIC.

THE MECHANISMS OF TRANSPORT ACROSS THE PLASMA MEMBRANE, INCLUDING PASSIVE TRANSPORT (DIFFUSION, FACILITATED
DIFFUSION, OSMOSIS) AND ACTIVE TRANSPORT, ARE CRUCIAL. (UNDERSTANDING THE CONCEPTS OF TONICITY (ISOTONIC,
HYPERTONIC, HYPOTONIC) AND THEIR EFFECTS ON CELLS IS ALSO IMPORTANT. FURTHERMORE, REVIEW THE ENDOMEMBRANE
SYSTEM AND THE PROCESSES OF ENDOCYTOSIS AND EXOCYTOSIS, AS THESE ARE FUNDAMENTAL TO CELLULAR FUNCTION AND
INTERACTION.

CELLULAR RESPIRATION AND PHOTOSYNTHESIS

THESE TWO PROCESSES ARE THE BEDROCK OF ENERGY FLOW IN BIOLOGICAL SYSTEMS. FOR CELLULAR RESPIRATION, YOU MUST
UNDERSTAND THE OVERALL EQUATION AND THE KEY STAGES: GLYCOLYSIS, PYRUVATE OXIDATION, THE CITRIC ACID CYCLE, AND
OXIDATIVE PHOSPHORYLATION (ELECTRON TRANSPORT CHAIN AND CHEMIOSMOSIS). FOCUS ON WHERE EACH STAGE OCCURS,
THE REACTANTS AND PRODUCTS, AND THE NET ATP PRODUCTION. THE ROLE OF ELECTRON CARRIERS LIKE NADH anD FADHZ2 Is
CENTRAL TO THIS PROCESS. ANAEROBIC RESPIRATION AND FERMENTATION SHOULD ALSO BE REVIEWED AS ALTERNATIVES WHEN
OXYGEN IS ABSENT.

FOR PHOTOSYNTHESIS, KNOW THE OVERALL EQUATION AND THE TWO MAIN STAGES: THE LIGHT-DEPENDENT REACTIONS AND THE
CALVIN CYCLE. UNDERSTAND THE LOCATION OF THESE REACTIONS WITHIN CHLOROPLASTS (THYLAKOIDS AND STROMA,
RESPECTIVELY). KEY CONCEPTS INCLUDE THE ROLE OF CHLOROPHYLL IN CAPTURING LIGHT ENERGY, THE PHOTOLYSIS OF WATER,
THE PRODUCTION OF ATP AND NADPH IN THE LIGHT REACTIONS, AND THE FIXATION OF CARBON DIOXIDE AND SYNTHESIS OF



GLUCOSE IN THE CALVIN CYCLE. THE RELATIONSHIP BETWEEN THESE TWO ENERGY-TRANSFORMING PROCESSES AND THEIR IMPACT
ON GLOBAL CARBON CYCLES IS ALSO A SIGNIFICANT AREA OF FOCUS.

CeLL CoMmunicATION AND CeLL CycLE

CELLULAR COMMUNICATION IS VITAL FOR MULTICELLULAR ORGANISMS TO COORDINATE THEIR ACTIVITIES. REVIEW THE
DIFFERENT TYPES OF SIGNALING: LOCAL SIGNALING (PARACRINE, SYNAPTIC) AND LONG-DISTANCE SIGNALING (ENDOCRINE).
UNDERSTAND THE STAGES OF SIGNAL TRANSDUCTION PATHWAYS: RECEPTION OF A SIGNAL BY A RECEPTOR PROTEIN, SIGNAL
TRANSDUCTION (OFTEN INVOLVING SECOND MESSENGERS AND PROTEIN PHOSPHORYLATION CASCADES), AND CELLULAR RESPONSE.
KeEy CONCEPTS LIKE G-PROTEIN COUPLED RECEPTORS AND TYROSINE KINASES ARE IMPORTANT.

THE CELL CYCLE, WHICH INCLUDES INTERPHASE (G 1, S, G2) AND THE MITOTIC PHASE (MITOSIS AND CYTOKINESIS), IS CRITICAL
FOR GROWTH, REPAIR, AND REPRODUCTION. FOCUS ON THE CHECKPOINTS THAT REGULATE THE CELL CYCLE AND THE PROTEINS
INVOLVED, SUCH AS CYCLINS AND CYCLIN-DEPENDENT KINASES (CDKS). UNDERSTAND THE STAGES OF MITOSIS (PROPHASE,
METAPHASE, ANAPHASE, TELOPHASE) AND THE IMPORTANCE OF CYTOKINESIS IN DIVIDING THE CYTOPLASM. THE REGULATION OF
THE CELL CYCLE AND THE CONSEQUENCES OF ITS DYSREGULATION, SUCH AS CANCER, ARE ALSO KEY TOPICS.

GEeNETICS AND HErReDITY Deep DiVE

MElosis AND SEXUAL REPRODUCTION

MEIOSIS IS THE PROCESS OF PRODUCING GAMETES (SPERM AND EGG CELLS) AND IS FUNDAMENTAL TO SEXUAL REPRODUCTION.
REVIEW THE STAGES OF MEIOSIS | AND MEIOSIS ||, PAYING CLOSE ATTENTION TO THE UNIQUE EVENTS OF MEIOSIS |, SUCH AS
HOMOLOGOUS CHROMOSOME PAIRING (SYNAPSIS) AND CROSSING OVER. UNDERSTAND HOW MEIOSIS REDUCES THE CHROMOSOME
NUMBER BY HALF (HAPLOID) AND HOW IT GENERATES GENETIC VARIATION THROUGH INDEPENDENT ASSORTMENT AND CROSSING
oVER. COMPARE AND CONTRAST MEIOSIS WITH MITOSIS, EMPHASIZING THEIR DIFFERENT PURPOSES AND OUTCOMES.

SEXUAL REPRODUCTION'S ADVANTAGES, INCLUDING INCREASED GENETIC DIVERSITY AND ADAPTATION, SHOULD BE UNDERSTOOD.
THE ROLE OF FERTILIZATION IN RESTORING THE DIPLOID NUMBER AND FURTHER CONTRIBUTING TO GENETIC VARIATION IS ALSO A
KEY CONCEPT. UUNDERSTANDING THE MECHANISMS THAT PREVENT SELF-FERTILIZATION IN SOME ORGANISMS AND THE GENETIC
IMPLICATIONS OF ASEXUAL VERSUS SEXUAL REPRODUCTION ARE ALSO RELEVANT.

MENDELIAN GENETICS AND BEYOND

GREGOR MENDEL'S LAWS OF INHERITANCE, INCLUDING THE LAW OF SEGREGATION AND THE LAW OF INDEPENDENT ASSORTMENT,
ARE FOUNDATIONAL. PRACTICE SOLVING BASIC MONOHYBRID AND DIHYBRID CROSSES USING PUNNETT SQUARES. BEYOND SIMPLE
MENDELIAN INHERITANCE, IT IS CRUCIAL TO UNDERSTAND NON-MENDELIAN INHERITANCE PATTERNS SUCH AS INCOMPLETE
DOMINANCE, CODOMINANCE, MULTIPLE ALLELES, AND POLYGENIC INHERIT ANCE. THE CONCEPT OF EPISTASIS, WHERE ONE GENE
AFFECTS THE EXPRESSION OF ANOTHER, IS ALSO IMPORTANT.

UNDERSTANDING SEX-LINKED INHERITANCE, PARTICULARLY X-LINKED TRAITS IN HUMANS, AND HOW TO PREDICT THEIR
INHERITANCE PATTERNS IS VITAL. PEDIGREE ANALYSIS IS A COMMON EXAM SKILL, SO PRACTICE INTERPRETING PEDIGREES TO
DETERMINE MODES OF INHERITANCE AND PREDICT GENOTYPES. CONCEPTS LIKE PENETRANCE, EXPRESSIVITY, AND ENVIRONMENTAL
INFLUENCES ON GENE EXPRESSION ARE ALSO PART OF A COMPLETE UNDERSTANDING OF HEREDITY.



MoLecuLAR GENETICS: DNA, RNA, AND PROTEIN SYNTHESIS

THE STRUCTURE OF DNA AS A DOUBLE HELIX, WITH ITS ANTIPARALLEL STRANDS AND BASE PAIRING RULES (A-T, G-C), Is A
CORE CONCEPT. UNDERSTAND THE SEMI-CONSERVATIVE NATURE OF DNA REPLICATION AND THE KEY ENZYMES INVOLVED, SUCH
AS DNA POLYMERASE AND HELICASE. THE CENTRAL DOGMA OF MOLECULAR BIOLOGY—DNA To RNA TO PROTEIN—IS CRUCIAL.
REVIEW THE PROCESSES OF TRANSCRIPTION (DNA To MRNA) AND TRANSLATION (MRNA TO PROTEIN), INCLUDING THE ROLES
ofF RNA PoLYMERASE, RIBOSOMES, TRNA, AND MRNA CoDONS.

THE GENETIC CODE, ITS UNIVERSALITY (\X/ITH FE\W EXCEPTIONS), AND ITS DEGENERACY ARE IMPORTANT TO UNDERSTAND.
MUTATIONS, INCLUDING POINT MUTATIONS (SUBSTITUTIONS, INSERTIONS, DELETIONS) AND CHROMOSOMAL MUTATIONS, AND
THEIR POTENTIAL EFFECTS ON PROTEIN STRUCTURE AND FUNCTION ARE ALSO KEY. DIFFERENTIATE BETWEEN DNA AND RNA
STRUCTURES AND FUNCTIONS (E.G., DEOXYRIBOSE VS. RIBOSE, THYMINE VS. URACIL, DOUBLE-STRANDED VS. SINGLE‘STRANDED).

GENE EXPRESSION AND REGULATION

(GENE EXPRESSION IS THE PROCESS BY WHICH THE INFORMATION IN A GENE IS USED TO SYNTHESIZE A FUNCTIONAL GENE PRODUCT,
USUALLY A PROTEIN. UNDERSTAND OPERONS IN PROKARYOTES (E.G., THE LAC OPERON AND TRP OPERON) AS EXAMPLES OF
TRANSCRIPTIONAL CONTROL. IN EUKARYOTES, GENE REGULATION IS MORE COMPLEX AND OCCURS AT MULTIPLE LEVELS,
INCLUDING CHROMATIN MODIFICATION, TRANSCRIPTIONAL CONTROL, POST-TRANSCRIPTIONAL PROCESSING, TRANSLATIONAL
CONTROL, AND POST-TRANSLATIONAL MODIFICATION. FoCus ON TRANSCRIPTION FACTORS, ENHANCERS, AND SILENCERS.

THE ROLE OF GENE REGULATION IN CELLULAR DIFFERENTIATION AND DEVELOPMENT IS A MAJOR THEME. UNDERSTAND HOW
DIFFERENT CELL TYPES ARISE FROM A SINGLE ZYGOTE DUE TO DIFFERENTIAL GENE EXPRESSION. MICRORNAS (MIRNAS) AND SMALL
INTERFERING RNAS (SIRNAS) ARE IMPORTANT REGULATORY MOLECULES THAT ARE OFTEN TESTED. UNDERSTANDING HOW THESE
MOLECULES CAN LEAD TO GENE SILENCING IS CRUCIAL FOR A COMPREHENSIVE REVIEW.

EVOLUTIONARY BloLoGY: THE DrRIVING FORCE

EVIDENCE FOR EVOLUTION

EVOLUTION IS THE CHANGE IN THE HERITABLE CHARACTERISTICS OF BIOLOGICAL POPULATIONS OVER SUCCESSIVE GENERATIONS.
Y OUR REVIEW SHOULD ENCOMPASS THE VARIOUS LINES OF EVIDENCE THAT SUPPORT EVOLUTIONARY THEORY. THIS INCLUDES
THE FOSSIL RECORD, WHICH SHOWS THE SUCCESSION OF LIFE FORMS OVER TIME AND TRANSITIONAL FOSSILS, COMPARATIVE
ANATOMY, FOCUSING ON HOMOLOGOUS STRUCTURES (SIMILAR STRUCTURE, DIFFERENT FUNCTION, INDICATING COMMON
ANCESTRY) AND ANALOGOUS STRUCTURES (DIFFERENT STRUCTURE, SIMILAR FUNCTION, INDICATING CONVERGENT EVOLUTION);
AND COMPARATIVE EMBRYOLOGY, NOTING SIMILARITIES IN EARLY DEVELOPMENT AMONG DIFFERENT SPECIES.

BIOGEOGRAPHY, THE STUDY OF THE GEOGRAPHICAL DISTRIBUTION OF SPECIES, PROVIDES INSIGHTS INTO EVOLUTIONARY
HISTORY. MOLECULAR BIOLOGY OFFERS THE MOST COMPELLING EVIDENCE, WITH COMPARISONS OF DNA SEQUENCES AND PROTEIN
STRUCTURES REVEALING EVOLUTIONARY RELATIONSHIPS. THE UNIVERSALITY OF THE GENETIC CODE AND THE PRESENCE OF
SHARED GENES AND PROTEINS ACROSS DIVERSE ORGANISMS POINT TO A COMMON ANCESTOR.

MECHANISMS OF EvVOLUTION: NATURAL SELECTION AND GENETIC DRIFT

NATURAL SELECTION, PROPOSED BY CHARLES DAR\X/IN, IS A PRIMARY MECHANISM OF EVOLUTION. UNDERSTAND ITS FOUR KEY
COMPONENTS: VARIATION WITHIN A POPULATION, INHERITANCE OF TRAITS, DIFFERENTIAL SURVIVAL AND REPRODUCTION, AND
ADAPTATION. REVIEW THE DIFFERENT MODES OF SELECTION: DIRECTIONAL, DISRUPTIVE, AND STABILIZING SELECTION. SEXUAL



SELECTION, A TYPE OF NATURAL SELECTION WHERE TRAITS THAT INCREASE MATING SUCCESS ARE FAVORED, IS ALSO
IMPORTANT.

GENETIC DRIFT, THE RANDOM CHANGE IN ALLELE FREQUENCIES IN A POPULATION FROM ONE GENERATION TO THE NEXT, IS ANOTHER
CRUCIAL MECHANISM, ESPECIALLY IN SMALL POPULATIONS. Focus ON THE BOTTLENECK EFFECT AND THE FOUNDER EFFECT AS
SPECIFIC INSTANCES OF GENETIC DRIFT. UNDERSTAND THAT BOTH NATURAL SELECTION AND GENETIC DRIFT CAN LEAD TO
CHANGES IN ALLELE FREQUENCIES, BUT ONLY NATURAL SELECTION IS ADAPTIVE.

SPECIATION AND PHYLOGENY

SPECIATION IS THE EVOLUTIONARY PROCESS BY WHICH NEW BIOLOGICAL SPECIES ARISE. REVIEW THE BIOLOGICAL SPECIES
CONCEPT, WHICH DEFINES A SPECIES AS A GROUP OF ORGANISMS THAT CAN INTERBREED IN NATURE AND PRODUCE FERTILE
OFFSPRING. [UNDERSTAND THE DIFFERENT TYPES OF REPRODUCTIVE ISOLATION: PREZYGOTIC BARRIERS (HABITATI TEMPORAL,
BEHAVIORAL, MECHANICAL, GAMETIC ISOLATION) AND POSTZYGOTIC BARRIERS (REDUCED HYBRID VIABILITY, REDUCED HYBRID
FERTILITY, HYBRID BREAKDO\X/N). DIFFERENTIATE BETWEEN ALLOPATRIC SPECIATION (GEOGRAPHIC SEPARATION) AND SYMPATRIC
SPECIATION (\X/ITHOUT GEOGRAPHIC SEPARATION).

PHYLOGENETIC TREES (OR CLADOGRAMS) ARE GRAPHICAL REPRESENTATIONS OF EVOLUTIONARY RELATIONSHIPS. PRACTICE
INTERPRETING THESE TREES TO UNDERSTAND COMMON ANCESTRY, DIVERGENCE TIMES, AND THE RELATIONSHIPS BET\WEEN DIFFERENT
TAXA. CONCEPTS LIKE MONOPHYLETIC, PARAPHYLETIC, AND POLYPHYLETIC GROUPS ARE IMPORTANT FOR UNDERSTANDING
PHYLOGENETIC ANALYSIS.

ORIGIN OF LIFE AND MACROEVOLUTION

\W/HILE NOT A PRIMARY FOCUS OF EVERY AP EXAM, A BASIC UNDERSTANDING OF HYPOTHESES REGARDING THE ORIGIN OF LIFE IS
BENEFICIAL. REVIEW THE MILLER-UREY EXPERIMENT AND ITS IMPLICATIONS FOR THE ABIOTIC SYNTHESIS OF ORGANIC MOLECULES.
UNDERSTAND THE ROLE OF RNA IN THE “RNA WORLD” HYPOTHESIS AND THE FORMATION OF PROTOCELLS. THE TRANSITION
FROM SIMPLE ORGANIC MOLECULES TO SELF-REPLICATING SYSTEMS AND EVENTUALLY TO THE FIRST CELLS IS A CONCEPTUAL
AREA TO TOUCH UPON.

MACROEVOLUTION REFERS TO EVOLUTIONARY CHANGES AT OR ABOVE THE SPECIES LEVEL, LEADING TO MAJOR EVOLUTIONARY
TRENDS. UNDERSTAND CONCEPTS LIKE ADAPTIVE RADIATION, MASS EXTINCTIONS, AND THE EVOLUTION OF MAJOR BIOLOGICAL
INNOVATIONS (E.G.I THE EVOLUTION OF FLIGHT, THE DEVELOPMENT OF SEEDS). THE STUDY OF FOSSIL LINEAGES AND THEIR
CHANGES OVER GEOLOGICAL TIME CONTRIBUTES TO OUR UNDERSTANDING OF MACROEVOLUTIONARY PATTERNS.

ORGANISMAL BIOLOGY AND INTERACTIONS

STRUCTURE AND FUNCTION OF ORGANISMS

THIS UNIT COVERS THE DIVERSE STRUCTURES AND FUNCTIONS OF LIVING ORGANISMS, FROM SINGLE-CELLED TO COMPLEX
MULTICELLULAR LIFE. REVIEW FUNDAMENTAL PHYSIOLOGICAL PROCESSES LIKE NUTRIENT UPTAKE, WASTE ELIMINATION, GAS
EXCHANGE, AND TRANSPORT SYSTEMS. For EXAMPLE, UNDERSTANDING THE CIRCULATORY AND RESPIRATORY SYSTEMS IN
ANIMALS, AND THE VASCULAR TISSUE (XYLEM AND PHLOEM) IN PLANTS, IS ESSENTIAL. Focus oN HOwW STRUCTURE RELATES TO
FUNCTION AT VARIOUS LEVELS OF BIOLOGICAL ORGANIZATION.

THE IMMUNE SYSTEM IN ANIMALS, INCLUDING INNATE AND ADAPTIVE IMMUNITY, IS A SIGNIFICANT TOPIC. UNDERSTAND THE ROLES
OF DIFFERENT IMMUNE CELLS AND MOLECULES. FOR PLANTS, REVIEW THEIR RESPONSES TO ENVIRONMENTAL STIMULI, SUCH AS



PHOTOTROPISM AND GRAVITROPISM, AND THEIR DEFENSE MECHANISMS AGAINST HERBIVORES AND PATHOGENS. HorMONE
SIGNALING IN BOTH PLANTS AND ANIMALS PLAYS A CRITICAL ROLE IN REGULATING THESE PROCESSES.

HoMEoSTASIS AND REGULATION

HOMEOSTASIS IS THE MAINTENANCE OF A STABLE INTERNAL ENVIRONMENT DESPITE EXTERNAL FLUCTUATIONS. REVIEW THE
NEGATIVE FEEDBACK MECHANISMS THAT ORGANISMS USE TO MAINTAIN HOMEOSTASIS, SUCH AS TEMPERATURE REGULATION
(THERMOREGULATION) IN MAMMALS AND OSMOREGULATION IN BOTH PLANTS AND ANIMALS. UNDERSTAND THE INTERPLAY OF
VARIOUS ORGAN SYSTEMS TO ACHIEVE THIS BALANCE.

For EXAMPLE, IN MAMMALS, THE NERVOUS SYSTEM AND ENDOCRINE SYSTEM ARE KEY PLAYERS IN HOMEOSTATIC CONTROL.
REVIEW THE MECHANISMS OF BLOOD GLUCOSE REGULATION (INSULIN AND GLUCAGON) AND OSMOREGULATION (ADH) IN
PLANTS, WATER BALANCE THROUGH TRANSPIRATION AND STOMATAL CONTROL IS A KEY ASPECT OF HOMEOSTASIS.
UNDERSTANDING HOW DISRUPTIONS TO HOMEOSTASIS CAN LEAD TO DISEASE IS ALSO RELEVANT.

EcoLoayY: PoPULATIONS AND COMMUNITIES

ECOLOGY IS THE STUDY OF INTERACTIONS BETWEEN ORGANISMS AND THEIR ENVIRONMENT. IN POPULATION ECOLOGY, FOCUS ON
CONCEPTS LIKE POPULATION SIZE, DENSITY, DISPERSION, AND THE FACTORS THAT INFLUENCE THEM (BIRTH RATES, DEATH RATES,
IMMIGRATION, EMIGRATION). UNDERSTAND DIFFERENT POPULATION GROW TH MODELS, INCLUDING EXPONENTIAL GROWTH AND
LOGISTIC GROWTH, AND THE CONCEPT OF CARRYING CAPACITY. POPULATION LIFE HISTORY STRATEGIES (R‘SELECTED vs. K-
SELECTED SPECIES) ARE ALSO IMPORTANT.

COMMUNITY ECOLOGY EXAMINES THE INTERACTIONS BETWEEN DIFFERENT SPECIES WITHIN A PARTICULAR AREA. REVIEW KEY
TYPES OF INTERACTIONS: COMPETITION, PREDATION, HERBIVORY, SYMBIOSIS (MUTUALISM, COMMENSALISM, PARASITISM).
UNDERSTAND THE CONCEPTS OF SPECIES DIVERSITY, SPECIES RICHNESS, AND EVENNESS, AND THE FACTORS THAT INFLUENCE THEM.
TROPHIC STRUCTURES, INCLUDING FOOD CHAINS AND FOOD WEBS, AND THE CONCEPT OF KEYSTONE SPECIES ARE ALSO CENTRAL
TO COMMUNITY ECOLOGY.

EcosYsTEMS AND THE BIOSPHERE

ECOSYSTEMS INVOLVE THE INTERACTIONS BETWEEN BIOTIC (LIVING) AND ABIOTIC (NON'LIVING) COMPONENTS. FOCUS ON THE
FLOW OF ENERGY AND THE CYCLING OF MATTER. UNDERSTAND PRIMARY PRODUCTIVITY (GROSS AND NET) AND THE EFFICIENCY OF
ENERGY TRANSFER BETWEEN TROPHIC LEVELS (THE TO% RULE). REVIEW BIOGEOCHEMICAL CYCLES, SUCH AS THE WATER CYCLE,
CARBON CYCLE, NITROGEN CYCLE, AND PHOSPHORUS CYCLE, AND HOW HUMAN ACTIVITIES CAN DISRUPT THESE CYCLES.

THE BIOSPHERE REPRESENTS THE SUM OF ALL ECOSYSTEMS ON EARTH. REVIEW MAJOR TERRESTRIAL BIOMES (E.G., DESERTS,
GRASSLANDS, FORESTS, TUNDRA) AND AQUATIC BIOMES (E.G., FRESHWATER, MARINE), AND THEIR CHARACTERISTIC CLIMATE,
FLORA, AND FAUNA. (UNDERSTANDING GLOBAL CLIMATE PATTERNS AND THEIR INFLUENCE ON BIOME DISTRIBUTION IS ALSO
IMPORTANT. THE IMPACT OF HUMAN ACTIVITIES ON THE BIOSPHERE, SUCH AS HABITAT DESTRUCTION, CLIMATE CHANGE, AND
POLLUTION, IS A SIGNIFICANT AREA OF CONCERN.

ExAM STRATEGIES FOR LAST-MINUTE PREPARATION



ACTIVE RECALL AND SPACED REPETITION

FOR LAST-MINUTE REVIEW, ACTIVE RECALL IS FAR MORE EFFECTIVE THAN PASSIVE REREADING. INSTEAD OF JUST READING YOUR
NOTES OR TEXTBOOK, TRY TO RETRIEVE INFORMATION FROM MEMORY. THIS CAN INVOLVE USING FLASHCARDS, CREATING
CONCEPT MAPS WITHOUT LOOKING AT YOUR NOTES, OR ANSWERING PRACTICE QUESTIONS. SPACED REPETITION, WHERE YOU
REVISIT MATERIAL AT INCREASING INTERVALS, REINFORCES LEARNING AND HELPS MOVE INFORMATION INTO LONG-TERM MEMORY.
EVEN SHORT, FOCUSED SESSIONS USING THESE TECHNIQUES CAN MAKE A SIGNIFICANT IMPACT.

CREATE SELF-QUIZZING SESSIONS WHERE YOU POSE QUESTIONS TO YOURSELF ABOUT KEY TOPICS. FOR INSTANCE, AFTER
REVIEWING CELLULAR RESPIRATION, ASK YOURSELF TO LIST THE INPUTS AND OUTPUTS OF EACH STAGE WITHOUT REFERRING TO
YOUR STUDY MATERIALS. THIS ACTIVE RETRIEVAL PROCESS STRENGTHENS NEURAL PATHWAYS AND MAKES THE INFORMATION
MORE ACCESSIBLE DURING THE EXAM. DEDICATE SPECIFIC TIME SLOTS FOR REVIEWING CONCEPTS YOU FOUND CHALLENGING
EARLIER.

PRACTICING AP-STYLE QUESTIONS

THe AP BIOLOGY EXAM FEATURES A SPECIFIC QUESTION FORMAT, INCLUDING MULTIPLE-CHOICE QUESTIONS (MCQS) AND FREE-
RESPONSE QUESTIONS (FRQS). THE BEST WAY TO PREPARE LAST MINUTE IS TO PRACTICE AS MANY OFFICIAL AP-STYLE
QUESTIONS AS POSSIBLE. THIS WILL FAMILIARIZE YOU WITH THE TYPES OF QUESTIONS ASKED, THE LEVEL OF DETAIL REQUIRED,
AND THE SCORING RUBRICS FOR FRQS. PAY CLOSE ATTENTION TO THE COMMAND WORDS USED IN FRQs (E.G., “DESCRIBE,”

" n

" " n "
EXPLAIN,  IDENTIFY, JUSTIFY ).

W/ oRK THROUGH RELEASED AP BIOLOGY EXAMS OR QUESTION BANKS FROM REPUTABLE SOURCES. W/HEN YOU ENCOUNTER
QUESTIONS YOU GET WRONG, TAKE THE TIME TO UNDERSTAND WHY. W AS IT A MISUNDERSTANDING OF A CONCEPT, A
MISINTERPRETATION OF THE QUESTION, OR A MISTAKE IN APPLICATION? ANALYZING YOUR ERRORS IS AS IMPORTANT AS
ANSWERING THE QUESTIONS CORRECTLY. FOCUS ON THE QUESTIONS THAT COVER THE CORE AP BIOLOGY UNITS AND ESSENTIAL
KNOWLEDGE STATEMENTS.

DIAGRAM AND GRAPH INTERPRETATION

A SIGNIFICANT PORTION OF THE AP BIOLOGY EXAM INVOLVES INTERPRETING DIAGRAMS, FIGURES, AND GRAPHS. THESE CAN
REPRESENT EXPERIMENTAL SETUPS, BIOLOGICAL PROCESSES, PHYLOGENETIC TREES, POPULATION GROWTH CURVES, OR DATA
SETS. PRACTICE ANALYZING THESE VISUAL AIDS CRITICALLY. IDENTIFY THE VARIABLES BEING MEASURED, THE TRENDS SHOWN,
AND THE CONCLUSIONS THAT CAN BE DRAWN FROM THE DATA. UNDERSTAND THE AXES OF GRAPHS AND THE LEGENDS OF
DIAGRAMS.

For EXAMPLE, YOU MIGHT BE GIVEN A GRAPH OF ENZYME ACTIVITY AT DIFFERENT PH LEVELS AND ASKED TO DETERMINE THE
OPTIMAL PH OR EXPLAIN THE TREND. OR/ YOU COULD BE PRESENTED WITH A DIAGRAM OF A CELL SIGNALING PATHWAY AND
ASKED TO IDENTIFY THE COMPONENTS AND THEIR ROLES. DEVELOPING STRONG INTERPRETIVE SKILLS WILL ALLOW YOU TO
EXTRACT THE NECESSARY INFORMATION EFFICIENTLY AND APPLY IT TO ANSWER EXAM QUESTIONS ACCURATELY.

TiME MANAGEMENT DURING THE ExAM

EFFECTIVE TIME MANAGEMENT IS CRUCIAL FOR SUCCESS ON ANY STANDARDIZED TEST, ESPECIALLY ONE AS COMPREHENSIVE AS
THE AP BloLoGY ExAM. BEFORE THE EXAM, FAMILIARIZE YOURSELF WITH THE TIME ALLOTTED FOR EACH SECTION (MULTIPLE'
CHOICE AND FREE‘RESPONSE) AND THE NUMBER OF QUESTIONS. DURING THE EXAM, STICK TO YOUR ALLOTTED TIME PER
QUESTION. |[F YOU FIND YOURSELF STRUGGLING WITH A PARTICULAR QUESTION, DON'T SPEND TOO MUCH TIME ON IT, MAKE A
NOTE TO RETURN TO IT LATER IF TIME PERMITS.



FOR THE FREE-RESPONSE SECTION, ALLOCATE YOUR TIME WISELY AMONG THE DIFFERENT FRQS. SoME FRQS MAY BE WORTH
MORE POINTS OR REQUIRE MORE DETAILED ANSWERS. PRACTICE PACING YOURSELF BY DOING TIMED PRACTICE SETS oF FRQs.
THIS WILL HELP YOU DEVELOP A SENSE OF HOW MUCH TIME YOU HAVE FOR EACH PART OF A QUESTION AND HOW TO ALLOCATE
YOUR EFFORT EFFECTIVELY. FOrR MCQS, A GENERAL RULE IS TO AIM FOR ABOUT 1.5 MINUTES PER QUESTION, BUT ADJUST
BASED ON YOUR COMFORT LEVEL WITH THE MATERIAL.

FAQ

Q: WHAT ARE THE MOST CRUCIAL TOPICS TO FOCUS ON FOR A CAMPBELL BIOLOGY
AP BIO LAST MINUTE REVIEW?

A: FOR A LAST-MINUTE REVIEW, PRIORITIZE HIGH-YIELD TOPICS THAT ARE FREQUENTLY TESTED ON THE AP BloLoGY EXAM.
THESE GENERALLY INCLUDE CELLULAR RESPIRATION AND PHOTOSYNTHESIS, DNA STRUCTURE AND FUNCTION, GENE EXPRESSION,
MENDELIAN GENETICS AND NON-MENDELIAN INHERITANCE, NATURAL SELECTION AND EVOLUTION, AND BASIC ECOLOGICAL
PRINCIPLES (ENERGY FLOW, POPULATION DYNAMICS, AND COMMUNITY INTERACTIONS). UNDERSTANDING THE COLLEGE BOARD'S
AP BIOLOGY CURRICULUM FRAMEWORK AND ITS EIGHT UNITS WILL HELP YOU TARGET THESE AREAS EFFECTIVELY.

Q: How CAN | EFFECTIVELY REVIEW DIAGRAMS AND FIGURES FROM CAMPBELL BloLOGY
FOR THE AP EXAM WHEN SHORT ON TIME?

A: W/HEN REVIEWING DIAGRAMS AND FIGURES, FOCUS ON UNDERSTANDING THE COMPONENTS AND THEIR RELATIONSHIPS. IDENTIFY
THE PROCESS BEING ILLUSTRATED, THE KEY MOLECULES OR STRUCTURES INVOLVED, AND THE OVERALL FUNCTION OR OUTCOME.
PRACTICE INTERPRETING EXPERIMENTAL DATA PRESENTED IN GRAPHS AND TABLES. FOR LAST-MINUTE PREPARATION, QUICKLY
SCAN CHAPTER SUMMARIES AND END-OF-CHAPTER FIGURES, FOCUSING ON THOSE THAT REPRESENT CORE CONCEPTS LIKE CELL
STRUCTURES, METABOLIC PATHWAYS, GENETIC CROSSES, OR EVOLUTIONARY TREES.

QZ WHAT IS THE BEST STRATEGY FOR RECALLING COMPLEX PROCESSES LIKE CELLULAR
RESPIRATION OR PHOTOSYNTHESIS DURING A LAST-MINUTE AP BIo REVIEW?

A: FOR COMPLEX PROCESSES, ACTIVE RECALL IS KEY. INSTEAD OF REREADING, TRY TO EXPLAIN THE PROCESS ALOUD OR WRITE
IT DOWN FROM MEMORY. USE FLASHCARDS FOR KEY TERMS, INPUTS, OUTPUTS, AND LOCATIONS. CREATE SIMPLIFIED
FLOWCHARTS OR DIAGRAMS OF THE PROCESSES. FOCUS ON THE MAIN STAGES, CRITICAL ENZYMES OR MOLECULES, AND THE
OVERALL PURPOSE OF THE PROCESS. PRACTICING AP-STYLE QUESTIONS THAT SPECIFICALLY ASK ABOUT THESE PROCESSES
WILL ALSO REINFORCE YOUR UNDERSTANDING AND RECALL.

Q: How sHouLD | APPROACH FREE-RESPONSE QUESTIONS (FRQs) IN A CAMPBELL
BioLoGgy AP BIO LAST MINUTE REVIEW SESSION?

A: For FRQS, FOCUS ON UNDERSTANDING THE PROMPT AND THE SPECIFIC SCIENTIFIC PRACTICES BEING ASSESSED. W/ HEN DOING
PRACTICE FRQS, PAY CLOSE ATTENTION TO THE SCORING GUIDELINES TO UNDERSTAND WHAT GRADERS ARE LOOKING FOR.
PRACTICE OUTLINING YOUR ANSWERS BEFORE WRITING THEM TO ENSURE YOU ADDRESS ALL PARTS OF THE QUESTION. FOR
LAST-MINUTE REVIEW, FOCUS ON DISSECTING PAST FRQS/ IDENTIFYING THE CORE BIOLOGICAL CONCEPTS TESTED, AND NOTING
EFFECTIVE WAYS TO STRUCTURE RESPONSES. UNDERSTANDING HOW TO INTERPRET DATA AND JUSTIFY YOUR ANSWERS ARE
CRUCIAL SKILLS.



Q: IS IT BETTER TO REVIEW BY UNIT OR BY TOPIC FOR A CAMPBELL BioLoGY AP Bio
LAST MINUTE REVIEW?

A: A HYBRID APPROACH CAN BE MOST EFFECTIVE FOR A LAST-MINUTE REVIEW. START BY QUICKLY SCANNING THE ESSENTIAL
KNOWLEDGE STATEMENTS FOR EACH UNIT OUTLINED IN THE AP BIOLOGY CURRICULUM FRAMEW ORK. THEN/ FOCUS ON
OVERARCHING TOPICS THAT SPAN MULTIPLE UNITS, SUCH AS ENERGY TRANSFER, INFORMATION TRANSFER, AND EVOLUTIONARY
CHANGE. PRIORITIZE TOPICS THAT YOU FOUND MOST CHALLENGING DURING YOUR INITIAL STUDY. IF YOU HAVE TIME, BRIEFLY
REVIEW THE KEY CONCEPTS OF EACH UNIT USING CHAPTER SUMMARIES OR CONCEPT MAPS.

Q: How CAN | MANAGE MY TIME EFFECTIVELY DURING THE AP BIOLOGY EXAM IF I'M
STRUGGLING WITH A PARTICULAR SECTION?

A: DURING THE EXAM, IF YOU ENCOUNTER A CHALLENGING SECTION OR QUESTION, DO NOT DWELL ON IT FOR TOO LONG. MAKE A
NOTE TO RETURN TO IT IF TIME PERMITS. FOR THE MULTIPLE-CHOICE SECTION, TRY TO ANSWER THE QUESTIONS YOU KNOW
CONFIDENTLY FIRST, THEN TACKLE THE MORE DIFFICULT ONES. FOR THE FREE-RESPONSE SECTION, ENSURE YOU ALLOCATE
SUFFICIENT TIME TO EACH QUESTION BASED ON ITS POINT VALUE. PRACTICE TIMED FRQ SECTIONS TO GET A FEEL FOR PACING.
IT'S OFTEN BETTER TO EARN PARTIAL CREDIT ON SEVERAL QUESTIONS THAN TO SPEND ALL YOUR TIME ON ONE THAT PROVES
TOO DIFFICULT.
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