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Preface to the Student 

 Welcome to AP Biology.  This handbook is a collection of important handouts that have been compiled for 
your information and convenience.  You should read them carefully and then put the handbook into your three-ring 
binder to be kept for easy reference with all your other AP Biology materials. 

Give careful attention to the AP Biology syllabus.  It contains critically important information about labs 
and many other expectations.  Your assignments can be found on ANGEL, but these assignments can sneak up on 
you if you don’t plan ahead.  You are responsible for meeting the due dates for all assignments.  

During the week before you go into the exam next May 14th, you should reread the sections on the exam, 
especially those concerned with how to write AP Biology essays.  The importance of writing concise, thorough, and 
well-organized essays cannot be overemphasized. 

When you have read through the handbook thoroughly, please show it to a parent to read over and ask 
him/her to sign below.  Show me that signature for a homework grade the first week of school. 

I do hope that you have a great year in this and all of your other courses. 

 

 

 

 

Parent Signature:__________________________________________  Date:_________________ 

 

 

 

 

 



Letter to Students and Parents 

Dear AP Biology Student and Parents: 

I am very pleased to have you as a member of the South Forsyth High School AP Biology class during the 
2011-2012 school year.  The purpose of this letter is to explain what exactly you are getting into and what you might 
expect to get out of this course. 

As you are probably aware, the Advanced Placement Program of the College Board is designed to let 
students in high school obtain college credit and/or advanced placement above the introductory course level at the 
college they attend.  This is a program of credit by examination.  The College Board hires the Educational Testing 
Service (ETS) to write and grade the AP Biology Exam.  Grades are assigned on a basis of 1-5 with 3-5 considered 
“passing.”  On average, about 180,000 students take the Biology Exam, and about 60% of them pass with a 3 or 
better.  About 40% of those students made a 4 or 5. 

Most of the exam is based on lecture content, but close to 25% of the questions are laboratory-based.  Even 
if a student has had no laboratory experience at all, it is quite possible for him/her to pass the exam.  The nation’s 
colleges expect that AP Biology should be a complete course, however.  Indeed, the College Board has mandated 
that 12 specific college-level laboratories on various topics must be performed throughout the year.  Every year 
since 1988, at least one of the four required essay questions on the AP exam has been based on one of these twelve 
required laboratories. 

AP Biology is a college course taught in the high school.  If the colleges our graduates attend are going to 
grant credit for their introductory biology course(s), they expect a student to have had an “equivalent” experience to 
their freshman course for science majors, including the laboratories, and to have mastered a significant amount of 
its content.  Many colleges give credit for their introductory biology course to applicants with a score of 3, but only 
if they are non-science majors.  Very few of those colleges will accept a score of 3 for credit or advanced placement 
if the student is a science major.  They typically require a score of 4 or 5. 

The reasons for these high standards are many:  (1) Although there is still confidence in a grade of 4 or 5, 
there is the general opinion that a 3 on the AP exam does not necessarily reflect mastery of the subject matter 
(especially at the level required for a science major); (2) over the past thirty years there has been a staggering 
upgrading of the quality and quantity of subject matter taught in the introductory courses at the college level; and (3) 
colleges place a greater emphasis on the laboratory experience, and often teach biological concepts there that are 
not covered in the lecture.   

It is important for you to consider why you are taking this course.  If your primary reason for taking the 
course is a desire to accept and tackle a difficult intellectual challenge, to take a superior science course, and/or just 
to take and “pass” the AP exam, then AP Biology can help you meet these goals.  If, on the other hand, an 
important goal for you is to obtain credit for an introductory college biology course, then to avoid being 
disappointed, you should make contact with the colleges you are likely to attend.  Find out if they accept AP scores 
for credit, because not all of them do.  If they do accept AP scores, ask what scores, ask what scores they require for 
credit in their non-majors, general, and/or majors introductory courses.  Although South Forsyth High School’s AP 
Biology course has been certified by the College Board following an extensive audit, you should find out if the 
colleges you may attend will require that you provide a course syllabus, samples of your writing, lab notebooks, etc. 
so that we can make needed adjustments to the course, if possible, to meet those requirements. 

Neither students nor their parents should be surprised by course requirements that are in excess of what one 
would expect from an honors-level biology course.  It is not unusual for a student to be responsible for several 
assignments at the same time.  For example, there will be regular reading assignments, labs to write up, occasional 
articles to be read and summarized in writing, and some Internet research assignments.  Also, some students, 
accustomed to making A’s, will make B’s or C’s on tests and start to doubt themselves, their teacher, and their 
decision to enter the course, because they forget they are taking a college level course with standards that are higher 
than usual.  Students do not have to make A’s on every test to do well on the AP exam, but it helps. 



Student preparation for AP classes can be very time-consuming and can result in heavy pressure on even the 
best organized students.  At no time will it be acceptable for a student to miss other teachers’ classes to complete an 
AP Biology assignment or to study for an AP Biology test.  Review sessions and lab preparation sessions 
periodically may be held before and/or after school to help students meet the demands of this course.  You must 
figure out how to plan your time, get your work done in all your courses, and get proper sleep, even if it means you 
won’t make a grade that is quite as high as you would like. 

In my estimation, the greatest challenge here is the requirement that students remain consistent throughout 
the year.  In our regular and honors-level biology classes, a bright, high-ability student can let his or her effort slide 
from time to time and make up for it with a big push right before the major test.  Other students may work very 
hard for one semester and then, upon acceptance to college, let their efforts wane in the spring.  These strategies 
will threaten even the brightest student’s chances of passing this very difficult exam.  You must work all year, and if 
you do, you won’t be sorry. 

Although extracurricular activities should be chosen wisely, past AP Biology students have been able to 
participate fully in athletics, student clubs, and other activities, but they had to plan their time carefully.  Success in 
the course will depend on your motivation and maturity, your ability to read for comprehension and to 
communicate well in writing, your ability to focus in class and take thorough notes, and your ability to organize your 
life.  Self-discipline is important because there will not be the kind of daily checks on your homework that you are 
accustomed to in other courses.  The priority you give this course is also important, because I know you may be 
taking more than one AP course along with several other honors courses.  Your priorities are your business, but 
please remember that fours and fives are very hard to get and require great effort (and sometimes even a little luck). 

If you or your parents have any questions or concerns about the course or the contents of this handbook, please 
contact me by phone (770-781-2264 ext. 101422) or by email (msmith@forsyth.k12.ga.us).   I look forward to 
working with you and your classmates this year.  I feel confident that we will all learn a great deal together.  Let’s get 
started! 

 

      Warmest regards, 

 

 

      Ms. Melissa Smith 
      Science Department Head 
      AP Biology Teacher 

mailto:msmith@forsyth.k12.ga.us


Overview of the AP Biology Exam 

 The AP Biology Examination is three hours in length and is designed to measure a student’s knowledge and understanding of 

modern biology.  The examination consists of a 80-minute, 100-item multiple-choice section, which examines the learning of representative 

facts and concepts drawn from across the entire syllabus and a 90-minute, free-response section, consisting of four questions that 

emphasize broader topics.  The number of multiple-choice items taken from each major subset of biology reflects the percentage goal for 

that part of the course as designated in the course syllabus.  In the free-response portion of the examination, one essay question is taken 

from Molecules and Cells, another question focuses on Genetics and Evolution, and two questions focus on Organisms and Populations.  

Any of these four questions may require the student to analyze and interpret data or information drawn from laboratory experience, as well 

as lecture material.  The multiple-choice se4ction counts for 60% of the examination grade, while the free-response portion counts for 40% 

of the grade.  Within the free-response section, each of the four questions is weighted equally.  However, each point of the free-response is 

worth 1.5 points on the final score for the test.  Each point on the multiple-choice section is worth 0.75 points on the final score.  The 

answers to the free-response must be in essay form; outlines alone or unlabeled and unexplained diagrams are not acceptable.  The student 

should read each question carefully, organize their material neatly, and compose answers that are as comprehensive and precise as time 

permits. 

 In order to provide the maximum information about differences in students’ achievement in biology, the examinations are 

intended to have average scores of about 50% of the maximum possible score for the multiple-choice and for the free-response sections.  

Thus, students should be aware that they may find these examinations more difficult than most classroom examinations.  However, it is 

possible for students who have studied most, but not all of the topics in the outline, to obtain acceptable grades. 

 Teachers will not have time to prepare students to answer every question on the multiple-choice portion of the test.  In order to 

be broad enough in scope to give every student who has covered an adequate amount of material an opportunity to make a good grade, the 

test must be so comprehensive that no student should be expected to make a perfect or near-perfect score.  Thought-provoking problems 

and questions based on fundamental ideas from biology are included along with questions based on the recall of basic facts and major 

concepts.   

 The free-response portion of the examination asks the students to organize answers to broad questions, thereby demonstrating 

reasoning and analytical skills, as well as the ability to synthesize material from several sources into a cogent and coherent essay.  In order 

to prepare for such examination questions, students will practice writing free-response answers whenever appropriate during the course.  

Scores on the free-response portion are given on a ten-point scale according to the following: 

 9 to 10 – exudes competence 

7 or 8 – demonstrates competence 

5 or 6 – suggests competence 

3 or 4 – suggests incompetence 

1 or 2 – exudes incompetence 

Grades on the AP examinations are reported on a five-point scale: 

 5 – extremely well-qualified 

 4 – well-qualified 

 3 – qualified 

 2 – possibly qualified 

 1 – no recommendation 

Laboratory experience should be included in all AP Biology courses.  Since one-fourth of the credit in most college biology 

courses is derived from laboratory work, it follows that approximately the same degree of emphasis should be placed on laboratory 

experience in an AP course.  Descriptive and experimental laboratory exercises will be assigned that will provide maximum opportunity for 

students to learn a variety of skills and concepts.  One purpose of the laboratory is to reinforce and expand those facts, principles, and 

concepts of general biology covered in lecture, reading, and discussion.  In addition, good laboratory exercises can present novel material 

not covered in other parts of the course.  Laboratory work will encourage the development of important skills such as detailed observation, 

accurate recording, experimental design, manual manipulation, data interpretation, statistical analysis, and operation of technical equipment.  

Laboratory assignments also encourage higher-order thinking, which may include evaluating and monitoring progress through an 

investigation, generating ideas, and formulating hypotheses. 



Why Take an Advanced Placement Exam? 

- When you qualify for placement into advanced courses in high school through the AP Program, you can 

avoid repeating the same first year course material in college.  Instead, you will be able to move on to 

more appropriate courses that continue the work you started with AP. 

 

- Unlike most other placement tests, you may be awarded college credit for your performance on AP 

examinations.  When you receive college credit, a number of additional options may become available to 

you in college.  You can: 

o enroll in courses in other disciplines without adding to your course load. 

o enter honors programs. 

o cut back on courses during a semester of heavy reading or lab work. 

o facilitate the possibility of a double major. 

o take graduate courses as an undergraduate. 

o change your major without staying in college longer. 

 

- College costs can be reduced.  The greatest savings, $20,000 or more, occurs when you receive credit for 

one year of college work because you have received a qualifying score on three or more AP 

examinations.  This can also mean starting a job and earning income a year earlier.  More typically, 

candidates take one or two AP exams, but this, too, can lead to a reduction in the usual four-year 

requirement, especially if combined with extra courses during the year or summer. 

 

- AP credit is probably the least expensive college credit you can receive.  Six semester hours of credit for 

one AP examination costing around $100 means each credit costs less than $20.  Similar per-semester-

hour college tuition now costs from $25 to more than $325.  Therefore, the savings may range from a 

few hundred to several thousands of dollars for a six-hour course. 

 

- AP exams provide a chance, after a challenging year of academic study, to find out how well you 

compared to your peers on one of the most carefully developed examinations that you will take. 

 

- Since an AP exam is offered only once a year, it is very important not to miss the opportunity to take it 

in May.  Although you may take the AP exam twice, it is most appropriate to take it at the end of the AP 

course, when you are best prepared. 

 

- Taking AP exams in your sophomore and junior years is an advantage for admission at most colleges.  

Some selective colleges and universities strongly weigh AP courses in their admissions. 



The Power of Advanced Placement Students in College 

Over 90 percent of the nation’s colleges and universities – including the most selective – offer credit and/or 

placement into advanced courses to thousands of high school students on the basis of grades and Advanced 

Placement (AP) examinations.  College and university faculty oversee the development of AP exams, exam grading, 

and curriculum guides for 30 first-year college courses.  On a regular basis, the College Board, sponsor of the AP 

Program, conducts research to verify student success in college and maintain the quality of the college-level AP 

examinations. 

 

How does AP benefit colleges and universities? 

- AP students arrive with the study and analytical skills required for success in college, and outperform 

students who haven’t taken AP’s demanding coursework and examinations.  They are also more likely to 

finish college and twice as likely to go on to graduate school. 

- By placing out of some college requirements, many AP students undertake double majors, overseas 

study, and other advanced work. 

- The high school curriculum is better articulated with that of colleges and universities. 

What procedures ensure that AP grading standards are equivalent to those of major colleges? 

- AP examinations are prepared and graded by college faculty, including some of the country’s finest.  

About half of each examination is a free-response essay or complex problem. 

- Curriculum surveys are conducted every four years to guide faculty in the development of AP course 

content. 

- Research at selective colleges and universities, conducted every five years, has consistently found that in 

first-year courses, an AP examination grade of 3 is comparable to the top half of students receiving a C 

and the bottom half of students receiving a B. 

- During the grading of AP examinations, state-of-art psychometric procedures keep the reliability level at 

.85 or above for AP grades of 3, 4, and 5.  Periodic reliability studies also ensure that all faculty apply 

consistent scoring standards when grading free-response sections.  Grade boundaries are set at the mean 

for college students receiving A, B, C, and D in the relevant course, that is half a grade better above that 

in the college. 

- The American Council on Education (ACE) has accredited the AP Program and recommends that 

colleges and universities award credit for AP examination grades of 3 or above. 

What does research reveal about the performance of AP and non-AP students in college? 

- The most exhaustive of all the studies involved 4,814 students at nine selective colleges in the East and 

Midwest.  Fifty-nine percent of the AP students achieved at least a B average in their first freshman year 

and 41% graduated with honors, well above the 37% and 26% on non-AP students.  The researchers 

believe the AP experience increased students’ academic orientation and motivation in college (Warren, 

Willingham, & Morris). 

- Research at the University of Michigan, University of Texas, and Brigham Young University consistently 

showed that AP students achieve higher average grades in the second course that students who take the 

first course at the university. 

- AP students are exceptional candidates for admission.  In 1994, their recentered SAT averages were 625 

Verbal and 615 Math, and 81% were in the top fifth of their classes.  Those with AP exam grades in the 

mid-range had recentered SAT averages of 610 Verbal and 600 Math. 



South Forsyth High School – Advanced Placement Biology  

Course Syllabus 

2011-2012 
Instructor – Ms. Melissa Smith 

COURSE DESCRIPTION: 

 Advanced Placement Biology is a college biology course taught in the high school.  At the end of the year, the students are given a 

standardized exam that will determine their eligibility for advanced placement/or credit in college biology courses.  The course covers a 

vast amount of material and thus makes heavy demands on even the best-organized student.  The course is organized into three major 

instructional areas: molecules and cells, heredity and evolution, and organisms and populations.  The material covered and its sequence 

reflects the course outline suggested by the authors of the AP exam.  After completion of the course, students should be provided with the 

conceptual framework, factual knowledge, and analytical skills necessary to deal critically with the rapidly changing science of biology. 

 

Prerequisites:   Biology and Chemistry 

 

Goals:   1. To provide a superior biology course at the college level 

  2. To enable all students to score a 3 or higher on the AP biology exam 

 

Textbook and Materials:  Biology, eighth ed., Campbell/Reece, Benjamin Cummings Publishing Co., 2008 

        AP Biology Laboratory Manual for Students or ½’’ binder for copies of labs 

        AP Biology Preparation Guide, Cliffs Notes (optional purchase) 

        2’’ 3-ring binder with pockets and 10-12 dividers 

        Pencils, pens (blue or black ink only), loose-leaf paper 

        Scientific calculator 

        Index cards 

                  

Special Requirements:      1. Read each chapter prior to beginning the chapter work. 

        2. Take major tests that will be formatted according to the AP exam 

        3. Participate in the laboratory activities and write up each lab report according to the lab report rubric.   

         Laboratory/hands-on activities will take up at least 25% of our instructional time! 

     4. Record data and answer questions in the Laboratory Manual for Students or your lab notebook.   

     5. Complete all daily work and projects assigned neatly, completely, and on time. 

 

Evaluation:      Daily Work (includes homework), Labs, Lab Quizzes = 25%, Projects, Tests = 75%   50% per semester    

                         Final Course Grade   

          

General Course Description: 

 

Unit 1: Molecules and Cells  

A.  Basic Chemistry and Biochemistry 

B. Enzymes and Cells 

C. Energy Transformations 

 

Unit 2: Genetics and Evolution  

A.  Cellular Communication and Division 

B. Mendelian Genetics and Molecular Genetics 

C. Biotechnology and Genomics 

D. Organic Evolution 

Unit 3: Organisms and Populations  

A.  Viruses, Bacteria, Protists, and Fungi 

B. Plants:  Anatomy, Physiology, and Diversity 

C. Animals:  Anatomy, Physiology, Diversity, and 

Behavior 

D. Ecology 

 

Unit 4: Exam Review  



UNIT 1: MOLECULES AND CELLS  

A.  Basic Chemistry and Biochemistry 

a.  Readings in Campbell & Reese, Chapters 1-5  

b. Laboratories and Activities 

i. Testing for Macromolecules Lab 

ii. Acids and Bases Lab 

iii. Classification of Macromolecules Activity 

c. Test #1 

B. Enzymes and Cells 

a. Readings in Campbell & Reese, Chapters 6-8 

b. Laboratories and Activities 

i. Diffusion and Osmosis (AP Lab #1) 

ii. Graphing Lab 

iii. Enzyme Catalysis (AP Lab #2) 

iv. Microscope Lab 

v. Survey of Cells Microscope Lab 

c. Test #2 

C. Energy Transformations 

a. Readings in Campbell & Reese, Chapters 9 & 10 

b. Laboratories and Activities 

i. Cellular Respiration (AP Lab #5) 

ii. Plant Pigment Chromatography (AP Lab #4A) 

iii. Photosynthesis Rate in Isolated Chloroplasts (AP Lab #4B) 

c. Test #3 

 

UNIT 2: GENETICS AND EVOLUTION  

A.  Cellular Communication and Division 

a. Readings in Campbell & Reese, Chapters 11-13 

b. Laboratories and Activities 

i. Root Tip Mitosis (AP Lab #3A) 

ii. Meiosis and Gene Mapping in Sordaria (AP Lab #3B) 

c. Test #4 

B. Mendelian Genetics, Molecular Genetics, Biotechnology, and Genomes 

a. Readings in Campbell & Reese, Chapters 14-21 

b. Laboratories and Activities 

i. Genetics of Drosophila (AP Lab #7) 

ii. Bacterial Transformation (AP Lab #6A) 

iii. Restriction and Forensic Analysis using DNA Electrophoresis (AP Lab #6B) 

iv. Ethical Issues in Genetic Research Debate 

c. Test #5 

C. Organic Evolution 

a. Readings in Campbell & Reese, Chapters 22-26 

b. Laboratories and Activities 

i. Natural Selection Lab 

ii. Population Genetics and Evolution (AP Lab #8) 

c. Test #6 

 

UNIT 3: ORGANISMS AND POPULATIONS  

A. Viruses, Bacteria, Protists, and Fungi 

a. Readings in Campbell & Reese, Chapters 27, 28, and 31 

b. Laboratories and Activities 

i. Viral Disease Transmission Activity 

ii. Survey of Bacteria Microscope Lab 

iii. Survey of Protists Lab 

iv. Survey of Fungi Lab 
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c. Test #7 

B. Plants:  Anatomy, Physiology, and Diversity 

a. Readings in Campbell & Reese, Chapters 29, 30, 35-39 

b. Laboratories and Activities 

i. Transpiration in Plants (AP Lab #9) 

ii. Survey of Plant Diversity Lab 

iii. Flower Dissection Lab 

c. Test #8 

C. Animals:  Anatomy, Physiology, Diversity, and Behavior 

a. Readings in Campbell & Reese, Chapters 32-34, 40, 51; selected readings from Chapters 41-50 

b. Laboratories and Activities 

i. Physiology of the Circulatory System (AP Lab #10) 

ii. Animal Behavior (AP Lab #11) 

iii. Survey of Animal Diversity Lab 

iv. Fetal Pig Dissection 

c. Test #9 

D. Ecology 

a. Readings in Campbell & Reese, Chapters 52-56 

b. Laboratories and Activities 

i. Dissolved Oxygen and Aquatic Primary Productivity (AP Lab #12) 

ii. Succession Floristic Relay Activity 

iii. Biomes Research Activity 

iv. Local Environmental Issue Research Project and Debate 

c. Test #10 

 

UNIT 4: EXAM REVIEW  

A.  Readings in Campbell & Reese 

a. Read over the Glossary 

b. Reread the chapter summaries 

c. Reread guided reading activities 

B. Supplemental materials and review activities 

a. Read, study, and review in your Cliff’s Notes AP Biology Exam book 

b. Take and score practice AP Biology multiple choice exams 

c. Read and prepare sample outlines for selected past AP Exam essays 

d. Study your old tests 

e. Read the “Tips on Writing AP Biology Exam Essays” in your AP Biology Student Handbook 

 

The Advanced Placement Biology Examination – Monday, May 14, 2012 
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Major Themes in AP Biology 
 

I. Science as a Process 

II. Evolution 

III. Energy Transfer 

IV. Continuity and Change 

V. Relationship of Structure to Function 

VI. Regulation 

VII. Interdependence in Nature 

VIII. Science, Technology, and Society 
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Unifying Concepts and Processes 
 

Systems:  A system is an organized group of related objects or components that form a whole.  Systems can consist of organisms, 

machines, fundamental particles, galaxies, ideas, numbers, transportation, and education.  Systems have boundaries, components, 

resources flow (input and output), and feedback.  The goal is to help students think and analyze in terms of systems. 

 

Order:  The behavior of units of matter, objects, organisms, or events in the universe that can be described statistically.  The goal 

is to help students develop knowledge about predictable and cause-effect relationships influencing objects, organisms, systems, or 

events. 

 

Organization:  Organization is a hierarchic and systemic way of thinking about the world.  The goal is to help students describe 

physical and living systems at different levels of organization (periodic table, classification, cells, tissues, organs, organisms, 

populations, and communities).  Within these systems, interactions between components occur. 

 

Evidence:  Evidence consists of observations and data on which to base scientific explanations.  The goal is to help students use 

evidence to understand interactions and predict changes in natural and designed systems. 

 

Models:  Models are tentative schemes or structures that correspond to real objects, events, or classes of events, and that have 

explanatory power.  The goal is to help students learn how to make and use many models, including physical objects, plans, 

mental constructs, mathematical equations, and computer simulations to help explain how things work. 

 

Explanation:  Explanations provide interpretation, meaning, or sense to objects, organisms, or events.  Explanations incorporate 

existing scientific knowledge and evidence from observations, experiments, or models into internally consistent, logical 

statements, such as hypothesis, laws, principles, and theories.  The goal is to help students create explanations which incorporate a 

scientific knowledge base, logic, and higher levels of analysis. 

 

Constancy:  Constancy is uniformity in nature, value, and extent.  The goal is to help students recognize those conditions or 

values that cannot change or be changed.   

 

Change:  Change denotes making something different.  Changes in systems vary in rate, scale, and pattern, including trends and 

cycles.  The goal is for students to identify and measure changes in properties of materials, positions of objects, motions, and 

form and function of systems. 

 

Measurement:  Measurement makes quantitative observation about objects, events, or systems.  The goal is to help students use 

tools of measurement and measurement systems and to achieve understanding of scales and rates. 

 

Form and Function:  Form is the shape of an object.  Function is the normal or characteristic action of anything.  The goal is for 

students to show the direct relationship between the two. 

 

Evolution:  Evolution is a series of changes, some gradual and some sporadic, that account for the present form and function of 

objects, organisms, and natural and designed systems.  The goal is for students to recognize that the present arises from materials 

and forms from the past. 

 

Equilibrium:  Equilibrium is the physical state in which forces and changes occur in opposite and off-setting directions.  The goal 

is for students to recognize systems that are in equilibrium. 

 

Energy:  Energy is the capacity to do work or make things move, the basis for reactions between chemicals, or that which 

provides the ability to live, grow, and reproduce. 
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Applying the Themes: Examples for the Three Major Subject Areas 

 
Theme I.  Molecules and 

Cells 

II.  Heredity and 

Evolution 

III.  Organisms and 

Populations 

I.  Science as a 

Process 

How did Melvin Calvin and his 

students discover the sugar-

producing cycle of 

photosynthesis? 

 

Experiments with artificial 

membranes have added to our 

understanding of the structure 

and function of the plasma 

membrane. 

How do we know DNA is the 

genetic material? 

 

X-ray diffraction, model 

building, and analysis of base 

pairing led to the double helix 

model of DNA. 

What can long-term ecological 

research teach us about human 

impact on the biosphere? 

 

Measurements of rates of 

transpiration, using parts of 

plants have helped biologists 

understand the roles of the 

roots and the leaves. 

II.  Evolution Chemical evolution as a young 

Earth set the stage for the 

origin of life. 

 

C4 and CAM plants represent 

structural and biochemical 

adaptations for photosynthesis 

in hot and dry climates. 

Mutations and genetic 

recombination generate 

heritable variation that is 

subjected to natural selection. 

 

Natural selection occurred in 

early pre-life forms, as 

coacervates possessing 

enzymes for synthesis of 

various metabolites had more 

options for energy utilization 

and thus were more likely to 

survive. 

When a population’s local 

environment changes 

unfavorably, the population 

adapts, migrates, or dies. 

 

The system of taxonomy used 

by most biologists today 

reflects the current 

understanding of phylogenetic 

relationships among organisms. 

III.  Energy Transfer Plants transform light energy 

into chemical energy. 

 

A proton gradient across 

membranes powers the 

synthesis of ATP in 

mitochondria, chloroplasts, and 

prokaryotes. 

A cell must spend energy to 

transcribe and translate a gene 

because entropy decreases as 

monomers are organized into 

complex macromolecules. 

 

Energy released by the 

hydrolysis of ATP is used by 

cells in DNA synthesis, 

transcription, and translation. 

Energy flows from producers 

to consumers in an ecosystem. 

 

Ion pumps in membranes 

reestablish a transmembrane 

resting potential after a neuron 

fires an impulse or a muscle 

fiber contracts. 

IV.   Continuity and 

Change 

The cell cycle clones a cell’s 

DNA. 

 

The process of mitosis allows 

for genetic continuity from 

generation to generation while 

at the same time, through 

mutation, it provides for 

diversity. 

Like begets like, but not 

exactly, as mutations and sex 

generate new genetic 

combinations. 

 

Changes in gene pools over 

time can be explained in part 

by natural selection for the 

most fit genotypes. 

Homologous structures are 

variations on a common 

ancestral prototype. 

 

Organogenesis results from 

differential gene activation in 

various regions of an embryo at 

various times. 
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V.  Relationship of 

Structure to 

Function 

The distinctive functions of 

starch and cellulose reflect 

structural differences in these 

two polysaccharides. 

 

The membranous organization 

of the mitochondrion orders 

the process of cellular 

respiration. 

By discovering the structure of 

DNA, Watson and Crick 

deduced how genes replicate. 

 

The complementary nature of 

the two DNA strands explains 

replication. 

The large surface area of the 

mammalian small intestine 

increases absorption of 

nutrients. 

 

Morphological adaptations of 

parasites to their hosts enhance 

their survival. 

VI.  Regulation Control of the flow of 

molecules across the 

membrane maintains a 

favorable intracellular 

environment. 

 

Regulator molecules in the cell 

interact with some enzymes 

and control their activity by 

changing the shape of enzymes. 

Regulatory mechanisms switch 

genes on and off in response to 

environmental cues. 

 

A balanced polymorphism can 

exist within a population, in 

which two or more alleles can 

be kept in the gene pool by the 

action of predators that 

selectively prey on the most 

common phenotype. 

The nervous and endocrine 

systems mediate an animal’s 

responses to changes in the 

environment. 

 

Hormones regulate the growth 

and development of both 

plants and animals. 

VII.  Inter-

dependence 

of Nature 

At the metabolic level, 

photosynthesis and cellular 

respiration are mutually 

symbiotic. 

 

Energy for many biosynthetic 

processes is provided by the 

hydrolysis of ATP.  In turn, the 

synthesis of ATP is coupled to 

the oxidation of organic fuels. 

An organism’s phenotype is the 

synergistic product of genes 

and environment. 

 

The sporophyte and 

gametophyte generations of a 

plant are interdependent. 

Destruction of tropical forests 

has global consequences. 

 

Competition, predation, and 

parasitism between populations 

in a food web contribute to the 

stability of an ecosystem. 

VIII. Science, 

Technology, 

and Society 

Advances in cancer research 

depend on progress in our 

basic understanding of how 

cells work. 

 

Various new techniques in 

microscopy have led us to a 

better understanding of basic 

cell structure and function. 

DNA technology is a double-

edged sword, promising health 

advances and posing new 

ethical issues. 

 

Biotechnology has provided 

new treatments for various 

genetic diseases, developed 

crops with better yields, and 

provided solutions for 

environmental problems. 

More people utilizing more 

technology have generated 

many current global problems. 

 

An understanding of basic 

ecological principles can help 

us to assess the human impact 

on the biosphere and to begin 

to develop solutions to some 

human-caused environmental 

imbalances. 
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AP Biology Topic Outline 
from The College Board 

 
                                                                                                          Percentage of Course 

I.  Molecules and Cells .........................................................  ........................... 25% 

 A.  Chemistry of Life .......................................................................7% 
      1.  Water 

      2.  Organic molecules in organisms 

      3.  Free energy changes 

      4.  Enzymes 

 B.  Cells ..............................................................................................10% 
      1.  Prokaryotic and eukaryotic cells 

      2.  Membranes 

      3.  Subcellular organization 

      4.  Cell cycle and its regulation 

 C.  Cellular Energetics .....................................................................8% 

      1.  Coupled reactions 

      2.  Fermentation and cellular respiration 

      3.  Photosynthesis 

II. Heredity and Evolution ....................................................  ........................... 25% 

 A.  Heredity .......................................................................................8% 
      1.  Meiosis and gametogenesis 

      2.  Eukaryotic chromosomes 

      3.  Inheritance patterns 

 B.  Molecular Genetics ....................................................................9% 

      1.  RNA and DNA structure and function 

      2.  Gene regulation 

      3.  Mutation 

      4.  Viral structure and replication 

      5.  Nucleic acid technology and applications 

 C.  Evolutionary Biology .................................................................8% 
      1.  Early evidence of life 

      2.  Evidence for evolution 

      3.  Mechanisms of evolution 

III. Organisms and Populations .............................................  ........................... 50% 

 A.  Diversity of Organisms .............................................................8% 
      1.  Evolutionary patterns 

      2.  Survey of the diversity of life 

      3.  Phylogenetic classification 

      4.  Evolutionary relationships 

 B.  Structure and Function of Plants and Animals ......................32% 
      1.  Reproduction, growth, and development 

      2.  Structural, physiological, and behavioral adaptations 

      3.  Response to the environment 

 C.  Ecology ........................................................................................10% 

      1.  Population dynamics 

      2.  Communities and ecosystems 

      3.  Global issues 
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AP Biology Laboratory Objectives 
from The College Board 

 

LABORATORY 1:  DIFFUSION AND OSMOSIS 

OVERVIEW 

In this lab you will: 

1.  investigate the processes of diffusion and osmosis in a model of a membrane system, and 

2. investigate the effect of solute concentration on water potential as it relates to living plant tissues. 

OBJECTIVES 

Before doing this lab you should understand: 

- the mechanisms of diffusion and osmosis and their importance to cells; 

- the effects of solute size and concentration gradients on diffusion across selectively permeable membranes; 

- the effects of a selectively permeable membrane on diffusion and osmosis between two solutions separated by the 

membrane; 

- the concept of water potential; 

- the relationship between solute concentration and pressure potential and the water potential of a solution; 

- the concept of molarity and its relationship to osmotic concentration. 

After doing this lab you should be able to: 

- measure the water potential of a solution in a controlled experiment; 

- determine the osmotic concentration of living tissue or an unknown solution from experimental data; 

- describe the effects of water gain or loss in animal and plant cells; and 

- relate osmotic potential to solute concentration and water potential. 

 

LABORATORY 2:  ENZYME CATALYSIS 
OVERVIEW 

In this lab you will: 

1.  observe the conversion of hydrogen peroxide to water and oxygen gas by the enzyme catalase, and 

2. measure the amount of oxygen generated and then calculate the rate of the enzyme-catalyzed reaction. 

OBJECTIVES 

Before doing this lab you should understand: 

- the general functions and activities of enzymes; 

- the relationship between the structure and function of enzymes; 

- the concept of initial reaction rates of enzymes; 

- how the concept of free energy relates to enzyme activity; 

- that changes in temperature, pH, enzyme concentration, and substrate concentration can affect the initial reaction 

rates of enzyme-catalyzed reactions; and 

- catalyst, catalysis, and catalase. 

After doing this lab you should be able to: 

- measure the effects of changes of temperature, pH, enzyme concentration, and substrate concentration on reaction 

rates of an enzyme-catalyzed reaction in a controlled experiment, and 

- explain how environmental factors affect the rate of enzyme-catalyzed reactions. 

 

LABORATORY 3:  MITOSIS AND MEIOSIS 

OVERVIEW 

In this lab you will investigate the processes of mitosis and meiosis: 

1. You will use prepared slides of onion root tips to study plant mitosis and to calculate the relative duration of the 

phases of mitosis in the meristem of root tissue.  Prepared slides of the whitefish blastula will be used to study 

mitosis in animal cells and to compare animal mitosis and plant mitosis. 

2. You will simulate the stages of meiosis by using chromosome models.  You will study the crossing over and 

recombination that occurs during meiosis.  You will observe the arrangements of ascospores in the asci from a cross 
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between wild type Sordaria fimicola and mutants for tan spore color in this fungus.  These arrangements will be used 

to estimate the percentage of crossing over that occurs between the centromere and the gene that controls the tan 

spore color. 

OBJECTIVES 

Before doing this lab you should understand: 

- the events of mitosis in animal and plant cells; 

- the events of meiosis (gametogenesis in animals and sporogenesis in plants); and 

- the key mechanical and genetic differences between meiosis and mitosis. 

After doing this lab you should be able to: 

- recognize the stages of mitosis in a plant or animal cell; 

- calculate the relative duration of the cell cycle stages; 

- describe how independent assortment and crossing over can generate genetic variation among the products of 

meiosis; 

- use chromosome models to demonstrate the activity of chromosomes during meiosis I and meiosis II; 

- relate chromosome activity to Mendel’s laws of segregation and independent assortment; 

- demonstrate the role of meiosis in the formation of gametes or spores in a controlled experiment using an organism 

of your choice; 

- calculate the map distance of a particular gene from a chromosome’s center or between two genes using an 

organism of your choice; 

- compare and contrast the results of meiosis and mitosis in plant cells; and 

- compare and contrast the results of meiosis and mitosis in animal cells. 

 

LABORATORY 4:  PLANT PIGMENTS AND PHOTOSYNTHESIS 

OVERVIEW 

In this lab you will: 

1.  separate plant pigments using chromatography, and 

2. measure the rate of photosynthesis in isolated chloroplasts using the dye DPIP.  The transfer of electrons during the light-

dependent reactions of photosynthesis reduces DPIP, changing it from blue to colorless. 

OBJECTIVES 

Before doing this lab you should understand: 

- how chromatography separates two or more compounds that are initially present in a mixture; 

-  the process of photosynthesis; 

- the function of plant pigments; the relationship between light wavelength and photosynthetic rate; and 

- the relationship between light intensity and photosynthetic rate. 

After doing this lab you should be able to: 

- separate pigments and calculate their Rf values; 

- describe a technique to determine photosynthetic rates;  

- compare photosynthetic rates at different light intensities or different wavelengths of light using controlled 

experiments; and 

- explain why the rate of photosynthesis varies under different environmental conditions. 

 

LABORATORY 5:  CELL RESPIRATION 
OVERVIEW 

In this experiment you will work with seeds that are living but dormant.  A seed contains a plant embryo and a food supply 

surrounded by a seed coat.  When necessary conditions are met, germination occurs and the rate of cellular respiration greatly 

increases.  In this lab you will: 

1.  measure oxygen consumption during respiration; 

2. measure the change in gas volume in respirometers containing either germinating or nongerminating pea seeds; and 

3. measure the respiration of these peas at two different temperatures. 

OBJECTIVES 

Before doing this lab you should understand: 

- respiration, dormancy, and germination; 
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- how a respirometer works in terms of the gas laws; 

- the general processes of metabolism in living organisms; and 

- how the rate of cellular respiration relates to the amount of activity in a cell. 

After doing this lab you should be able to: 

- calculate the rate of cell respiration from experimental data; 

- relate gas production to respiration rate; 

- test the rate of cell respiration in germinated versus nongerminated seeds in a controlled experiment; and 

- test the effect of temperature on the rate of cell respiration in germinating versus nongerminating seeds in a 

controlled experiment. 

 

LABORATORY 6:  MOLECULAR BIOLOGY 
OVERVIEW 

In this lab you will investigate some basic principles of molecular biology: 

1.  Plasmids containing specific fragments of foreign DNA will be used to transform Escherichia coli cells, conferring antibiotic 

(ampicillin) resistance. 

2. Restriction enzyme digests of phage lambda DNA will also be used to demonstrate techniques for separating and identifying 

DNA fragments using gel electrophoresis. 

OBJECTIVES 

Before doing this lab you should understand: 

- how gel electrophoresis separates DNA molecules present in a mixture; 

- the principles of bacterial transformation; 

- the conditions under which cells can be transformed; 

- the process of competent cell preparation; 

- how a plasmid can be engineered to include a piece of foreign DNA; 

- how plasmid vectors are used to transfer genes; 

- how antibiotic resistance is transferred between cells; 

- how restriction endonucleases function; and 

- the importance of restriction enzymes to genetic engineering experiments. 

After doing this lab you should be able to: 

- use plasmids as vectors to transform bacteria with a gene for antibiotic resistance in a controlled experiment; 

- demonstrate how restriction enzymes are used in genetic engineering; 

- use electrophoresis to separate DNA fragments; 

- describe the biological process of transformation in bacteria; 

- calculate transformation efficiency; 

- be able to use multiple experimental controls; 

- design a procedure to select positively for antibiotic resistant transformed cells; and 

- determine unknown DNA fragment sizes when given DNA fragments of known sizes. 

 

LABORATORY 7:  GENETICS OF ORGANISMS 
OVERVIEW 

In this lab you will use living organisms to do genetic crosses.  You will learn how to collect and manipulate the organisms, collect 

data from F1 and F2 generations, and analyze the results from a monohybrid, dihybrid, or sex-linked cross.  The procedures that 

follow apply to fruit flies; your teacher may substitute other procedures using other organisms. 

OBJECTIVES 

Before doing this lab you should understand: 

- chi-square analysis of data; and 

- the life cycle of diploid organisms useful in genetics studies. 

After doing this lab you should be able to: 

- investigate the independent assortment of two genes and determine whether the two genes are autosomal or sex-

linked using a multigeneration experiment; and 

- analyze the data from your genetic crosses using chi-square analysis techniques. 
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LABORATORY 8:  POPULATION GENETICS AND EVOLUTION 

OVERVIEW 

In this lab you will: 

1.  learn about the Hardy-Weinberg law of genetic equilibrium; and 

2. study the relationship between evolution and changes in allele frequency by using your class as a sample population. 

OBJECTIVES 

Before doing this lab you should understand: 

- how natural selection can alter allelic frequencies in a population;  

- the Hardy-Weinberg equation and its use in determining the frequency of alleles in a population; and 

- the effects on the allelic frequencies of selection against the homozygous recessive or other genotypes. 

After doing this lab you should be able to: 

- calculate the frequencies of alleles and genotypes in the gene pool of a population using the Hardy-Weinberg 

formula, and 

- discuss natural selection and other causes of microevolution as deviations from the conditions required to maintain 

Hardy-Weinberg equilibrium. 

 

LABORATORY 9:  TRANSPIRATION 
OVERVIEW 

In this lab you will: 

1.  apply what you learned about water potential from Laboratory 1 (Diffusion and Osmosis) to the movement of water within 

the plant; 

2. measure transpiration under different laboratory conditions; and 

3. study the organization of the plant stem and leaf as it relates to these processes by observing sections of tissue. 

OBJECTIVES 

Before doing this lab you should understand: 

- how water moves from roots to leaves in terms of the physical/chemical properties of water and the forces 

provided by differences in water potential; 

- the role of transpiration in the transport of water within a plant; and 

- the structures used by plants to transport water and regulate water movement. 

After doing this lab you should be able to: 

- test the effects of environmental variables on rates of transpiration using a controlled experiment; and 

- make thin sections of stem, identify xylem and phloem cells, and relate the function of these vascular tissues to the 

structures of their cells. 

 

LABORATORY 10:  PHYSIOLOGY OF THE CIRCULATORY SYSTEM 
OVERVIEW 

1.  In Exercise 10A you will learn how to measure blood pressure. 

2. In Exercise 10B you will measure pulse rate under different conditions: standing, reclining, after the baroreceptor reflex, and 

during and immediately after exercise.  The blood pressure and pulse rate will be analyzed and related to a relative fitness 

index. 

3. In Exercise 10C you will measure the effect of temperature on the heart rate of the water flea, Daphnia magna. 

OBJECTIVES 

Before doing this lab you should understand: 

- the relationship between temperature and the rates of physiological processes; and 

- the basic anatomy of various circulatory systems. 

After doing this lab you should be able to: 

- measure heart rate and blood pressure in a human volunteer; 

- describe the effect of changing body position on heart rate and blood pressure; 

- explain how exercise changes heart rate; 

- determine a human’s fitness index; 
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- analyze cardiovascular data collected by the entire class; and 

- discuss and explain the relationship between heart rate and temperature. 

 

LABORATORY 11:  ANIMAL BEHAVIOR 
OVERVIEW 

In this lab you will observe some aspect of animal behavior. 

1.  In laboratory 11A you will observe pillbugs and design an experiment to investigate their responses to environmental 

variables. 

2. In laboratory 11B you will observe and investigate mating behavior in fruit flies.  Your teacher may suggest other organisms 

or other types of animal behavior to study. 

OBJECTIVES 

Before doing this lab you should understand: 

- the concept of distribution of organisms in a resource gradient; and 

- the difference between a kinesis and a taxis. 

After doing this lab you should be able to: 

- describe some aspect of animal behavior, such as orientation behavior, agnostic behavior, dominance display or 

mating behavior; and 

- understand the adaptiveness of the behaviors you studied. 

 

LABORATORY 12:  DISSOLVED OXYGEN AND AQUATIC PRIMARY PRODUCTIVITY 
OVERVIEW 

1.  In Exercise 12A you will measure and analyze the dissolved oxygen (DO) concentration in water samples at varying 

temperatures. 

2. In Exercise 12B you will measure and analyze the primary productivity of natural waters or lab cultures using screens to 

simulate the attenuation (decrease) of light with increasing depths. 

OBJECTIVES 

Before doing this lab you should understand: 

- the biological importance of carbon and oxygen cycling in ecosystems; 

- how primary productivity relates to the metabolism of organisms in an ecosystem; 

- the physical and biological factors that affect the solubility of gases in aquatic ecosystems; and 

- the relationship between dissolved oxygen and the process of photosynthesis and respiration as they affect primary 

productivity. 

After doing this lab you should be able to: 

- measure primary productivity based on changes in dissolved oxygen in a controlled experiment; and 

- investigate the effects of changing light intensity on primary productivity in a controlled experiment. 



The History of Testing the Laboratories on the AP Biology Exam 

 

YEAR LAB # LAB NAME 

1988 2 Enzyme Catalysis 

1989 8 Population Genetics & Evolution 

1990 5 Cell Respiration 

1991 9 Transpiration 

1992 1 Diffusion and Osmosis 

1993 10 Physiology of the Circulatory System 

1994 2 Enzyme Catalysis (2nd time) 

1995 6 Molecular Biology (DNA Electrophoresis) 

1996 3 Mitosis and Meiosis 

1997 11 Behavior 

1998 6 Molecular Biology (Bacterial Transformation) 

1999 4 Plant Pigments and Photosynthesis 

2000 2 Enzyme Catalysis (3rd time) 

2001 12 Dissolved Oxygen and Aquatic Primary Productivity 

2002 1 Diffusion and Osmosis (2nd time) 

2003 7 Genetics of Organisms (Drosophila) 

2004 4 Plant Pigments and Photosynthesis (2nd time) 

2005 5 Cell Respiration (2nd time) 

2006 9 Transpiration (2nd time) 

2007 6 Molecular Biology (DNA Electrophoresis, 2nd time) 

2008 12 Dissolved Oxygen and Aquatic Primary Productivity 

(2nd time) 

2009 11 Behavior (2nd time) 

2010 2 Enzyme Catalysis (4th time) 

2011 1, 9 Diffusion and Osmosis (3rd time), Transpiration (3rd 

time) 

 

The important thing to be learned from the information on this page is that there 

WILL be an essay question on at least one of the labs on this year’s AP Biology 

Exam just as there has been every year since 1988.   

Get ready for it! 
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Writing AP Biology Laboratory Reports 

 
The AP Biology laboratory activities are designed to provide a wide variety of experiences.  They will fall into three general 

categories: observations or “skill” labs, inquiry labs, and experimental labs.  Observational labs will mainly involve watching 

natural phenomena occur or performing some scientific technique.  Inquiry labs will require observation followed eventually by 

your designing and performing an experiment.  The majority of our labs will be experimental and will involve science process 

skills such as hypothesis formation, manipulation of variables, gathering, tabulating, graphically displaying, and interpreting data, 

etc. 

 

In college, lab report requirements vary greatly.  Some are quite rigorous and require that a review of the pertinent scientific 

literature be included in the introduction.  Since we are greatly limited by time in this course, our write-ups will be brief and 

somewhat less rigorous than ones you may do in college.  They do need to be thorough, however. 

 

Please use the following format and numbering sequence when writing up your lab.  Set your word processor to 1.5 spacing. 

 

I.  TITLE:  This should indicate what the lab was all about.  Be brief, but indicate the nature of the investigation.  What 

was the question being investigated?  Specifically, what was being observed?  Please do not exceed 25 words. 

 

II. INTRODUCTION: 

a. Purpose/Problem: statement defining the experimental variables and/or the problem in the form of a question 

b. Background information:  identification of key scientific terms, motivation, and theory 

 

III. HYPOTHESIS:  State the hypotheses that are being investigated in each part of the procedure, that is, tell what you 

predict will happen. 

  

IV. MATERIALS AND METHODS:   

a. Control of variables and appropriate testing of the hypothesis:  Describe how the procedure will allow you to 

confirm or reject the hypothesis.  For experimental labs, be sure to describe how the experiment was controlled.   

b. Methods and Materials (copied from text):  What procedures were followed and what materials and equipment 

were used?  This is not expected to be an account including minute details, but should be a general overview of 

what was done.  It is a good idea to include a diagram displaying how equipment was used.  This section should be 

written impersonally and in the passive voice – not, “We made a cross section of the plant, and...”, but rather, “A 

cross section of the plant was made, and...”.  Please leave out the personal pronouns. 

c. Risks involved and suggest appropriate safety precautions 

 

V. RESULTS/DATA/OBSERVATIONS:   

a. Data tables with variables, units, and values clearly displayed:  This part of the report will display in tabular 

form the data that you collected.  It should be neatly and clearly presented.  DO NOT FUDGE YOUR DATA!  

Put only data that you, or your lab group, or the class collected – not what you think your data should have been.  

This raw data is the only part of your lab write-up that will be shared with your partner(s).  The rest must be your 

own work; otherwise, it will be considered cheating and all participating parties will receive a grade of zero on the 

lab. 

b. Graphs with clearly labeled variables on correct axes, appropriate range of axes, and proper use of lines:  

Use graph paper, or use computer graphing programs to graphically display your data wherever it is appropriate.  

For almost every lab, you should graph both your lab group’s data and the class data – on the same set of axes if 

possible.   

c. Calculations 

d. Observations:  If the lab was observational in nature, you would include diagrams and/or descriptions of 

structures, chemical reactions, behaviors, etc.   
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VI. CONCLUSIONS/DISCUSSION:   

a. Statement of rejection or support of hypothesis based on a logical argument supported by data, 

calculations, and observations:  Here you present a summary of the data generated by the lab.  Put into your own 

words what the numbers or observations tell you.  How do you interpret the data or observations in light of your 

hypothesis or your expectations?    

b. Explanation of results based on sound scientific principles:  Do not make the mistake of looking for the “right 

answer,” and please do not ask, “What was supposed to happen?”  Nature does not lie, but she is often frustratingly 

difficult to figure out.  In this section, you must discuss YOUR results.   

c. Error analysis:  If you come up with results that do not make sense, examine your methods and materials for 

sources of experimental error, and describe them here.   

d. Concluding statement related to known scientific models or theories:  For purely observational exercises, your 

discussion should include your personal reactions to what you have just done and learned. 

 

VII. REFERENCES:  with appropriate bibliography; no plagiarized ideas or words! 

 

VIII. ANSWERS TO QUESTIONS:  In this section, type the questions and put the answers to all the printed questions 

asked throughout the lab protocol and at the end of the lab.  Unless you are told otherwise, use the class mean data to 

answer the questions.  The quality and depth of your answers to these questions will be very important to the quality of 

your grade.  Type out the questions, and distinguish them from your answers by using bold print or italics. 



26 

Tips for Writing AP Biology Exam Essays (Free Response Questions) 

 
Do’s 

1.  The first thing that you should do is to carefully read the question.  Before writing an answer, the second thing you should 

do is read the question, and the third thing you should do is read the question.  This has been made easy for you now because 

there has been a 10-minute reading period included at the start of the Free Response section of the Exam.  During this time 

period you can read the questions and start to plan and outline your answers before you will be allowed to write in the essay 

booklet.  Be sure that you answer the question that is asked and only that question, and that you answer all parts of it.  If you 

are given a choice of parts to answer, choose carefully and don’t answer all parts of the question. 

 

2.  Briefly outline the answer to avoid confusion and disorganization.  Pay close attention to the verbs used in the directions 

(such as “describe”, “explain”, “compare”, “give evidence for”, “graph”, “calculate”, etc.) and be sure to follow those 

directions.  Thinking ahead helps to avoid scratch outs, asterisks, skipping around, and rambling. 

 

3. Write an essay.  Outlines and diagrams, no matter how elaborate and accurate, are not essays and will not get you much, if 

any, credit by themselves.  Exceptions:  If part of an essay asks you to calculate a number such as a reaction rate, that part 

does not require an essay.  But be sure to show how you got your answer by writing the formulas you are using, the values 

you have inserted into those formulas, and display the proper units on the answer.  If you are asked to draw a diagram in the 

answer, do so, but be sure to annotate it carefully and thoroughly. 

 

4. Define and/or explain the terms you use.  Say something about each of the important terms you use.  The AP Exam will not 

ask for a list of buzzwords.  Use high-level vocabulary but use it in context. 

 

5. In the question, action words such as “describe”, “analyze”, “explain”, and “graph” will be in bold and you must do those 

things in your answer.  When there are choices within the question, the parts will have bullets, and when you must answer all 

parts of a question, you will see the parts labeled “a, b, c,” etc.  Answer the question parts in the order called for, and use the 

question’s labels (“a, b,” etc.) to identify the different parts of your answer just like they are labeled in the question.  It is best 

not to skip around within the question. 

 

6. The essays appear on separate green paper sheets and will be reprinted inside the essay book for you.  Answer the questions 

right below where they are reprinted in the booklet.  There will be several pages of lined paper allotted for each question, so 

when you finish writing an answer, keep turning pages until you find the next question printed in the pink booklet and 

answer it there. 

 

7. Write clearly and neatly.  It is foolhardy to antagonize or confuse the reader with lousy penmanship. 

 

8. Go into detail that is on the subject and to the point.  Be sure to include the obvious.  Most points are given for the basics 

anyway (for example, “light is necessary for photosynthesis”).  Answer the question thoroughly. 

 

9. If you cannot remember a word exactly, take a shot at it – get as close as you can.  Even if you don’t remember the name for 

a concept, describe the concept. 

 

10. Use a ballpoint pen with dark black ink.  If your ink “bleeds” through to the other side of the paper, don’t write on the back 

of that page – go to the next page.  It will make it easier for the reader. 
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11. If you use a diagram, carefully and thoroughly label it (otherwise it is unlikely to get any points) and place it in the text at the 

appropriate place – not detached at the end.  Be sure to refer to the diagram in your essay (“see figure 2”, etc.).  Also, it is ok 

to widen your margins a little.  This will make the essay easier for most folks to read. 

 

12. Bring a watch to the exam so that you can pace yourself.  You have four essays with about 22 minutes for each answer.  The 

proctor will not give you time cues.  You should have enough time, but keep an eye on the clock just in case. 

 

13. Understand that this exam is written to be hard.  Over the last few years, the national average for the essay section has less 

than 15 points out of a possible 40.  That is an average of less than 4 points out of a possible 10 on each essay.  It is very 

likely that you will not know everything.  This is expected, but you will know something about each essay.  So relax and do 

the best you can.  Write thorough answers. 

 

14. If you are asked to design or describe an experiment, you should consider including these things: 

- hypothesis and/or predictions – call attention to it by calling by name (“my hypothesis is...”) or by using an 

“if...then” structure.  Tell what you expect to happen. 

- identify the independent variable(s) – what treatments will you apply? 

- identify the dependent variable(s) – what will you measure to see if the independent variable had an effect? 

- describe how you will measure the dependent variable, AND why it will work in this case. 

- identify several experimental variables to be held constant, and how you will keep them constant (water bath to 

keep temperature steady, etc.). 

- describe the organism/materials/apparatus to be used – why is each part important? 

- describe what you will actually do (how will you apply the treatment) 

- describe how the data will be graphed and analyzed – how will a rate be determined, how will you compare the 

experimental and control groups (compare the means, chi square, etc.).  Expect to have to make a prediction of 

results based on your experimental design. 

- Your experimental design needs to be at least theoretically possible and scientifically plausible and it is very 

important that your conclusions/predictions be consistent with the principles involved in the question and with the 

way you set up your experiment.  Make sure the experiment is internally consistent. 

- Repeat the experiment a few times or use large numbers of organisms in your groups.  Don’t do the same thing to 

the same poor individual organism over and over. 

- Do not hesitate to use the same experimental designs that we used in AP labs this year. 

 

15.  If you are asked to draw a graph, include these things: 

- Orient the graph properly: set up the graph with the independent variable (manipulated variable) such as time, 

temperature, light intensity, etc., along the x-axis and the dependent variable (responding variable) such as how the 

organism reacts, along the y-axis. 

- Mark off axes in equal (proportional) increments. 

- Label each axis with the variable name and include the proper units in which it is measured (degrees Celsius, 

minutes, moles per liter, etc.). 

- Plot points and attempt to sketch in the curve (line).  Any line curve that extends beyond the given data points 

(extrapolation) must be a dashed line.  Remember that a data point of 0,0 may be implied by the given experimental 

design but not appear in the data table – consider carefully before plotting this point. 

- If more than one curve is plotted, write a label on each curve (preferred) or make a legend. 

- Give your graph an appropriate title.  Tell what the graph is showing.  You might try wording it in the form of, “Y 

as a function of X.”  Include a title somewhere even if there is no room for one on the given graph paper. 
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Don’ts 

 

1.  Don’t waste time on background information or write a long introduction unless the question calls for historical 

development or historical significance.  Answer the question – do not rewrite it! 

 

2.  Don’t ramble.  Get to the point, and don’t shoot the bull.  Say what you know and go on to the next question.  You can 

always come back if you remember something. 

 

3. Don’t use a pencil, and don’t use a pen with an ink color other than black.  Don’t use a felt-tip pen, because the ink seeps 

through the page and makes both sides of the paper hard to read.  Don’t scratch out excessively.  One or two lines through 

the unwanted word(s) should be sufficient, and don’t write more than a very few words in the margin. 

 

4. Don’t panic or get angry because you are unfamiliar with the question.  You probably have read or heard something about 

the subject, so take a deep breath, be calm, and think.  Write on other questions and come back.  If a question has several 

parts and you have no clue about one or two parts, don’t quit!  Write whatever you know about the other parts of the 

question.  Every single essay point helps your grade. 

 

5. Don’t worry about spelling every word perfectly or using exact grammar.  These are not a part of the standards the graders 

use.  It is important for you to know, however, very poor spelling, lousy grammar, and unreadable handwriting can prejudice 

a reader against you when he/she must make a tight judgment call on your essay. 

 

6. If you are given a choice of several topics to write about (something like, “describe 3 of the following 5 topics”), understand 

that only the first ones you mention will count.  You must make choices and stick with them.  If you decide that one of your 

choices was a bad one, then cross out that part of the answer, so the reader can easily tell which part(s) you wish for him/her 

to read for points. 

 

7. Don’t leave questions blank.  The average total points for the four Free Response questions on the exam is usually less than 

15 out of a possible 40 points.  You can do better than that!  Remember that each point you earn on an essay question is the 

equivalent of about 1.6 correct multiple choice questions, and there is no penalty for a wrong guess, bad spelling, or poor 

grammar. 

 

8. Make an effort on every question!  And whatever you do, DON’T QUIT! 
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DIRECTIONS ON THE BACK OF THE AP BIOLOGY TEST 

BOOKLET 

 

BIOLOGY/SECTION II 

 

Suggested writing time per question – approximately 22 minutes. 

 

Because each question will be weighed equally, you are advised to divide your 

time equally among them without spending too much time on any one question. 

 

You are expected to answer all four questions in this section.  Suggested times 

will not be announced; you may proceed freely from one question to the next. 

 

Each question should be organized, in well-written prose form; outline form is 

NOT acceptable.  Do not spend time restating the questions.  If a specific 

number of examples are called for, no credit will be given for additional 

examples.  For instance, if a question calls for two examples, you will receive 

credit for the first two examples you provided.  Diagrams may be used to 

supplement discussion, but in no case will diagrams alone suffice. 

 

You are to write your answers with a pen only, preferably in black or dark blue 

ink.  Be sure to write CLEARLY and LEGIBLY.  If you make an error, you may 

save time by crossing it out rather than trying to erase it. 

 

Use the green insert to organize your answers and for scratch work, but write 

your answers in the pink booklet.  Number each answer as the question is 

numbered in the exam.  Do not skip lines.  Begin each answer on a new page. 
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Key Direction Words Used in Essay Exams 

 
Answering an essay question requires sophisticated skills.  Your answer will include a great deal of 

information and most of it should be specific, not general, information.  You will need to be precise and 

make sure that everything you say is relevant to the question.  For this you need two main abilities: to be 

able to detect the key words in the question and to know how to organize your ideas. 

 

Here are some key direction words used in essay exams.  An understanding of these words will permit you 

to control what you say. 

 

1.  compare:  show the similarities between two events, periods, ideas, theories, or the like (Some AP essay 

questions use “compare” to mean showing differences as well as similarities.) 

 

2.  contrast:  show the differences between two or more events, periods, ideas, theories, or the like 

 

3. define:  state the meaning of a word or phrase 

 

4. describe:  give characteristics of something 

 

5. discuss:  give the pros and cons on an issue, event, process, theory, or technique 

 

6. enumerate:  list a number of reasons or attributes of something 

 

7. evaluate:  make a judgment or give an opinion, or supply reasons why something is as it is 

 

8. explain:  support or qualify a given generalization with specific facts and ideas 

 

9. interpret:  analyze critically or explain something not clear 

 

10. prove or show:  demonstrate the truth of statement, explain the reasons for events turning out as they 

did, or speculate on what might be the effects of certain causes 

 

11. design an experiment:  hypothesize or predict; identify independent and dependent variables; describe 

the materials used, the procedures followed, how data was collected, recorded, graphed, analyzed, and 

how conclusions were drawn 
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Magazine, Book, and Website Article Write-Up Guidelines 

 

 
Please organize your write-ups using the following sections, and number them accordingly: 

 

1. BIBLIOGRAPHICAL INFORMATION – Author, Title, Publication Date, Article Number, 

Website, etc. 

 

2. INTRODUCTION – Define or describe the major terms in the title and tell basically why the 

subject is important 

 

3. CONTENT – What was the article all about?  What were the main concepts and ideas that were 

discussed?  What was the question the author was investigating?  What methods did he/she use?  What 

evidence was uncovered to support the new idea?  Were any old ideas overturned?  This part should 

make up the main body of your paper. 

 

4. SUMMARY AND EVALUATION – Restate the main areas of importance in the magazine article 

and discuss the quality of it from your perspective as a student of biology.  Did you find it interesting?  

useful?  readable?  boring?  Would you recommend it to the other members of the class?  Please explain 

the answers that you give to these questions.  Do not leave out this important section! 

 

5. When you turn in your write-up, please attach your copy of the article or a printout of the first page 

of the website to your paper with a paper clip. 

 

6. Remember that these reports are, in their entirety, individual assignments.  Be careful to avoid 

Internet plagiarism! 
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Commonly Used Prefixes and Suffixes 

 
A major step in preparation for the examination in AP Biology is to learn the vocabulary required by the subject matter.  Like all scientific 

disciplines, biology has technical terms that have been derived from Latin and Greek roots.  If you will learn this list of commonly used 

prefixes and suffixes, you can increase your reading comprehension of scientific materials and improve your understanding of the concepts 

to which these technical terms are related.  Notes that a hyphen (-) following the derivative indicates that it is a prefix, one preceding the 

derivative is a suffix. 

 
a-, an-   without, not; as achromatic 

ab-, abs-   off, from, separated; as abscission 

ad-, af-   near, toward, attached to; as adhere 

alb-   white; as albinism 

-algia   pain; as fibromyalgia 

amphi-   both, on both sides; as amphiaster 

ana-   up, back, anew; as anaphase 

ante-   before; as anterior 

anti-   against, opposed to, antagonistic to; as antibody 

aqua-, aqui-  water; as aqueous 

arch-, arch-, archaeo-  primitive, first; as Archaeopteryx 

arthr-   joint; as arthropod 

-ase   enzyme; as catalase 

auto-   self; as autosome 

bi-   twice; as biennial 

bio-, bios-   life; as biome 

-blast, blasto-  an embryonic layer or cell; as osteoblast 

brachi-   arm; as brachial 

card-   heart; as cardiovascular 

carn-   flesh; as carnivore 

caryo-, karyo-  nucleus of cell; as prokaryote 

cata-, kata-   against or down; as catabolism 

cephal-   head; as cephalization 

chloro-   green; as chlorophyll 

chondro-   cartilage; as chondrocyte 

chromo-   color; as chromatography 

-cide   kill; as pesticide 

-cle, -clus, -cule  little, small; as molecule 

-coel   cavity; as blastocoel 

com-, con-   with; as compatible 

costa-   rib; as costal 

cyst-   bladder; as cystolith 

-cyst   capsule; as blastocyst 

-cyte, cyto-   cell; as cytotoxic 

de-   from, away, down; as dehydration 

dendr-   tree; as dendrite 

dent-, -dont  tooth; as dentition 

derm-, -derm  cell layer, skin; as dermis 

di-   twice; as dichotomous 

dia-   between, through; as diapause 

diplo-   double, twice; as diploid 

dis-   parting from, depriving; as distal 

dis-, dys-   ill, bad; as dysplasia 

eco-   household; as ecosystem 

ect-, ecto-   outside, external; as ectoderm 

-ectomy   removal; as appendectomy 

-emia   blood; as anemia 

en-, em-   before, in; as enteric 

endo-   within, inside; as endosperm 

enter-   intestine; as gastroenterologist 

epi-   over, outside, anterior; as epiglottis 

erytho-, erythro-  red; as erythrocyte 

eu-   true; as eukaryote 

ex-   from, without, out; as exergonic 

gastro-   stomach; as gastric 

-genesis, -gen  production, reproduction; as biogenesis 

-gonium   a mother cell, structure; as oedogonium 

gono-   offspring, reproductive; as gonophore 

gymno-   naked; as gymnosperm 

gyn-   female reproductive organ; as gyne 

haplo-   single, simple; as haploid 

hemo-   blood; as hemoglobin 

hepato-   liver; as hepatopancreatic 

herb-   non-woody plant; as herbivore 

hetero-   different, other; as heterozygous 

holo-, hol-   entire; as holoblastic 

homo-, homeo-  same, alike; as homozygous 

hyper-   above, over, beyond; as hypertonic 

hypo-   less than, under, below; as hypotonic 

-ia; -iasis   disease; as diphtheria  

ichthy-   fish; as chondrichthyes 

-id   member of a class, itself, individual, daughter, son;  

as arachnid 

in-   in, into, toward; as induction 

in-   not, against; as indehiscent 

inter-   among, between; as interphase 

intra-   within; as intracellular 

iso-   equal, the same; as isogamete 

-ite   a part of, a division; as somite 

-itis   inflammation of; as tonsillitis 

kin-   motion; as kinetic 

lac-   milk; as lactation 

leuco-, leuko-  white; as leukocyte 

-logy   study of; as biology 

-lysis   dissolving; as autolysis 

macr-, macro-  long, large; as macrophage 

mal-   bad; as malignant 

mega-   great, large; as megaspore 

mero, mere-  part; as merogamete 

meso-   middle; as mesoderm 

met-, meta-   posterior, after, outside; as metaphase 

micr-, micro-  small; as microsome 

mito-   thread; as mitosis 

mon-, mono-  one, alone, single; as monoploid 

-morph, morpho-  shape, form; as metamorphosis 

myo-   muscle; as myogram 

nema-   thread; as nematode 

nephr-   kidney; as nephrology 

neuro-   nerve; as neuron 

-oid, -eidos   in the form of; as haploid 

-ole, -ola, -olus, -olum  diminutive, small, little; as petiole 

-oma   tumor, swelling; as sarcoma 

omni-   all; as omnivorous 

oo-   egg; as oocyte 

ophth-   eye; ophthalmic 

orni-   bird; as ornithology 

-osis   process of change, condition, or disease; as  

diagnosis 
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osteo-   bone; as osteon 

oto-   ear; as otolith 

ovi-   egg; as oviparous 

par-, para-   beside; as parapodium 

patho-   disease; as pathology 

ped-   foot; as pedal 

peri-   about, all around; as pericardium 

phago-, -phage  eating; as macrophage 

-phase   condition, appearance, stage; as anaphase 

pheno-   to show; as phenotype 

-phore   bearer; as chromatophore 

photo-   light; as photosynthesis 

-phyll   leaf; as chlorophyll 

-phyte, phyto-  plant; as metaphyte 

pino-   to drink; pinocytosis 

-plasma   form, living substance; as cytoplasm 

-plast   particle, a formed body; as chloroplast 

-pod, -pode  foot; as pseudopod 

poly-   many, much; as polymorph 

post-   after, behind; as posterior 

pre-   in front of, before; as premolar 

pro-   primitive, in front, before; as procambrian 

proto-   first, earliest; as protozoan 

pseudo-   false; as pseudopod 

pter-   wind; as pterydactyl 

pulmo-   lung; as pulmonary 

re-   back, again; reflex 

renal-   kidney; as renal 

-rrhea   flow, discharge; as diarrhea 

sal-   salt; as saline 

sclero-   hard; as scleroderm 

soma-, -some  body; as cetrosome 

sperma-, spermato-  sperm, seed; as spermatogenesis 

stoma-, -stome  mouth; as stomate 

sub-   under, below; as subcutaneous 

super-   over, above; as superior 

supra-   over, above; as supracaudal 

sym-, syn-   together; as symbiosis 

-theca   case, receptacle; as spermatheca 

therm-, -therm  heat; as endotherm 

tri-   three; as triploid 

-troph   nourishment; as autotroph 

-tropic   responding to a stimulus; as phototropic 

-ule, -ula, -ulus, -ulum  small, little; as granule 

uro-   tail; as urodele 

vita-   life; as vitamin 

viv-   living; as viviparous 

-vore   to devour; as carnivore 

xero-   dry; as xerophyte 

xyl-, xylo-   wood; as xylem 

-zoa, zoo-, -zoon  animal; as zoology 
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AP Biology Student Information Sheet 
 

Today’s Date: 

 

Your Full Name: 

 

By what first name to do you prefer to be called by your teachers? 

 

Your Parents’ Names: 

 

Address: 

 

 

 

Daytime Phone: 

 

Nighttime Phone: 

 

Parents’ Email Addresses: 

 

Your email address: 

 

Your birthday: 

 

List the extracurricular activities you will be heavily involved with this year: 

 

 

 

 

Your top three college choices as of today: 

 

 

 

 

Your main reason(s) for taking AP Biology: 

 

 

 

 

The most exciting thing(s) about taking AP Biology: 

 

 

 

 

Your greatest concern(s) about taking AP Biology: 

 

 

Name the AP courses you have taken so far and the AP Exam scores you have earned in each: 
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The AP Exam score you hope to make in AP Biology: 

 

 

Your greatest strength(s) as a student: 

 

 

 

Your greatest weakness(es) as a student: 

 

 

 

Are there any topics in biology that you feel uncomfortable, awkward, or embarrassed about discussing? 

 

 

Evaluate yourself as a learner and complete the following sentences: 

 

a.  I learn best when my teacher 

 

 

b. I have the hardest time learning when my teacher 

 

 

c. The best way to encourage me as a student is when the teacher 

 

 

d. I sometimes get embarrassed in class when a teacher 

 

 

e. Just once, I wish one of my teachers at South would 

 

 

Something about me that you may or may not know, but that I want you as my teacher to be aware of: 

 

 

 

 

Your favorite candy/food: 


