THE EXAM

The AP Biology Exam is three hours in length and is designed to measure a student’s
knowledge and understanding of modern biology. The exam consists of an 80-minute,
100-item multiple-choice section, which examines the student’s understanding of
representative content and concepts drawn from across the entire course; a 10-minute
reading period; and a 90-minute free-response section, consisting of four mandatory
questions that encompass broader topics. The number of multiple-choice questions
taken from each major subset of biology reflects the approximate percentage of the
course as designated in the Course Description (see the Topic Outline on page 6).

In the free-response portion of the exam, usually one essay question is taken from
Area [ of the outline (Molecules and Cells), and another question focuses on Area [I
(Heredity and Evolution). Two questions generally focus on Area III of the outline
(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
from lecture material, and may require students to integrate material from different
areas of the course.

The multiple<choice section counts for 60 percent of the student’s exam grade, and
the free-response section counts for 40 percent. Within the free-response section, each
of the four questions is weighted equally. The answers to the free-response questions
must be in essay form; outlines alone or unlabeled and unexplained diagrams alone
are not acceptable. The students should read each question carefully, organize their
material neatly, and compose answers that are as comprehensive and precise as time
permits.

To provide the maximum information about differences in students’ achievements
in biology, the exams are intended to have average scores of about 50 percent of the
maximum possible score for the multiple-choice section and for the free-response
section. Thus, students should be aware that they may find these exams more difficult
than most classroom exams. However, it is possible for students who have studied
most but not all of the topics in the outline to obtain acceptable grades.

To be broad enough in scope to give every student who has covered an adequate
amount of material an opportunity to perform well, the multiple-choice section must
be so comprehensive that no student should be expected to attain 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. In this section of the exam, as a correction for haphazard guessing,
one-fourth of the number of questions answered incorrectly will be subtracted from
the number of questions answered correctly.

The freeresponse section asks the students to organize answers to broad questions,
thereby demonstrating reasoning and analytical skills as well as an ability to synthesize
material from several sources into a cogent and coherent essay. To prepare for such
questions, students should practice writing free-response answers whenever appropri-
ate during the course.



sample Multiple-Choice Questions

Examples of the kinds of objective questions that may be used in the exam follow.
This is NOT a complete exam. {(Answers are given on page 32.) Additional sample
questions can be found at AP Central.

Diirections: Each of the questions or incomplete statements below is followed by five
suggested answers or completions. Select the one that is best in each case.

1. Which of the following best describes an intimate ecological association in which
an organism benefits from living on or within a host, but which generally has a
negative effect on that host?

{a) Mutualism
(B) Saprophyvtism
(¢} Commensalism
(D) Parasitism
(E) Predation

2. While studying a cell with the electron microscope, a scientist notes the
following: numerous ribosomes, a well-developed endoplasmic reticulum,
chloroplasts, and a cell wall. Which of the following could be the source of this
cell?

(a) A fungus
(B} An animal
(c) A bacterium
(Y A plant

(B} Avirus

3. Which of the following statements best summarizes organic evolution as it is
viewed by modern evolutionists?

(a) Itis poal directed.

(B} It represents the results of selection for acquired characteristics.

(c) It is synonvmous with the process of gene flow.

(0 It is the descent of humans from the present<ay great apes.

(E) Itis the differential survival and reproduction of certain phenotypes.

4. If asegment of DNA is B-TAC GAT TAG-3, the RNA that results from the
transcription of this segment will be

{a) 3'TAC GAT TAU-5
(B) 3YATG CTA ATAS
(c) 3WWAC GAU UAGH
(D) 3RAAC GAU UAAS
(£} 3“AUG CUA AUC-H



The bones of a human arm are homologous to structures in all of the following
EXCEPT a

(a) whale flipper
(B) bat wing

(c) butterfly wing
(D) bird wing

(E) frog forelimhb

Regarding mitosis and cytokinesis, one difference between higher plants and
animals is that in plants

(a4) the spindles contain cellulose microfibrils in addition to microtubules,
whereas animal spindles do not contain microfibrils

() sister chromatids are identical, whereas in animals they differ from one
another

(c) a cell plate begins to form at telophase, whereas in animals a cleavage
furrow is initiated at that stage

(D) chromosomes become attached to the spindle at prophase, whereas in
animals chromosomes do not become attached until anaphase

(E) spindle poles contain centrioles, whereas spindle poles in animals do not

A common feature of starch and glycogen is that molecules of both

(a) form microfibrils that give support to connective tissue fibers
(B) contain repeated monomers of glucose and galactose

{c) are important structural components of plant cell walls

(D) are polymers of glucose

(E) are water-soluble disaccharides

The ancestors of land plants most likely resembled modern-day members of the

(a) Cyanobacteria (blue-green algae)

(B} Rhodophyta (red algae)

(c) Chlorophyta (green algae)

(D) Phaeophyta (brown algae)

(E) Chrysophyta (diatoms and golden-brown algae)

Which of the following offers the best description of neural transmission across a
mammalian synaptic gap?

(a) Neural impulses involve the flow of K* and Na* across the gap.

(B) Neural impulses travel across the gap as electrical currents.

{c) Neural impulses cause the release of chemicals that diffuse across the gap.

(D) Neural impulses travel across the gap in both directions.

(£} The calcium within the axons and dendrites of nerves adjacent to a synapse
acts as the neurotransmitter.
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11.

12.

13.

Which of the following statements is true about the Krebs (citric acid) cvcle and
the Calvin (light-independent) cycle?

(A) They both result in a net production of ATF and NADH.

(B) They both require a net input of ATE

(c) They both result in a release of oxygen.

(D) They both take place within the cytoplasmic matrix.

(E) They both are carried out by enzymes located within an organelle matrix.

Two fossil vertebrates, each representing a different class, are found in the
undisturbed rock layers of a cliff. One fossil is a representative of the earliest
amphibians. The other fossil, found in an older rock layer below the amphibian,
1s most likely to be

() a dinosaur

(B) a fish

(C) an mnsectivorous mammal
(D) asnake

(E) a bird

The bonding of two amino acid molecules to form a larger molecule requires

(a) the release of a water molecule

(B) the release of a carbon dioxide molecule
(c) the addition of a nitrogen atom

(D) the addition of a water molecule

(E) an increase in activation energy

If voung male zebra finches are raised by foster parents of another species, the
Bengalese finch, they will court female Bengalese finches instead of females of
their own species. This behavior results from which of the following?

(A) Imprinting
(2) Habituation
(c) Conditioning
(D) HReinforcement
(E) Pheromones



14.

15.

16.

17.

The relative location of four genes on a chromosome can be mapped from the
following data on crossover frequencies

Genes Frequency af Crossover
Band D 5%
Cand 4 15%
Aand B 30%
Cand B 45%
Cand D 50%

Which of the following represents the relative positions of these four genes on
the chromosome?

(a) ABCD
(B) ADCB
(c) CABD
(o) CBAD
(£) DBCA

When hydrogen ions are pumped out of the mitechondrial matrix, across the
inner mitochondrial membrane, and into the space between the inner and outer
membranes, the result 1=

(a) damage to the mitochondrion

() the reduction of NAD

{c) the restoration of the Na-K balance across the membrane
(D) the creation of a proton gradient

(E) the lowering of pH in the mitochondrial matrix

Once transcribed, eukarvotic mRENA typically undergoes substantial alteration
that results primarily from

() excision of introns

(B) fusion into circular forms known as plasmids

(C) linkage to histone molecules

(D) union with ribosomes

(E) fusion with other newly transcribed mENA molecules to form larger
translatable units

The function of water in photosynthesis is to

(a) combine with CO:

(B) absorb light energy

(c) supply electrons in the hight-dependent reactions

(D) transport H* ions in the light-independent (dark) reactions
(E) provide O; for the light-independent (dark) reactions



Questions 18-19
Questions 18-19 refer to the diagram below of the adult human heart.

18. Chambers or vessels that carry oxvgenated blood include which of the following?
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(4) 3 only

(B} 1and 2 only
(c) 5and 6 only
(D) 1,2 and 3
(E) 3,5 and &

The correct sequence of blood flow beginning at the pulmonary arteries and
passing through the lungs and the systemic circulation is

(A) 2-1-4-systemic-3-6-5-7-lungs
(B) 3-6-5-7-systemic-4-1-2-lungs
(C) 4-lungs-7-5-6-3-systemic-2-1
(D) 6-4-lungs-3-systemic-2-1-5-7
(E) 7-5-6-systemic-2-1-4-lungs-3



Dhrections: Each set of lettered choices below refers to the numbered words or
statements immediately following it. Select the one lettered choice that best fits each

word or statement. A choice may be used once, more than once, or not at all in each
sel.

Questions 20-23

The figure below represents a food web in a particular ecosystem. Each letter
represents a species. The arrows indicate the direction of energy flow.

A
(E}ﬁ{m t \lm

—

(A) » Decomposer

20.  Which species would most likely represent humans if they were part of this
ecosystem?

21. A photosynthetic organism would be represented by which species?
22, Members of which species are herbivores?
23. Members of which species are most likely to be omnivorous?



Questions 24-27

() Centriole
(B} Lysosome
(c) Nucleolus
(D) Peroxisome
(£) Ribosome

24. Found in both prokarvotic and eukarvotic cells
25. Possesses a microtubular structure similar in form to a basal body
26. Assembles ribosomal precursors

27. Contains hydrolvtic enzyvmes associated with the intracellular digestion of
macromolecules

Questions 28-30

(a) Grassland

(B) Taiga

(c) Deciduous forest
(D) Tundra

(£) Tropical rain forest

28. This biome exhibits the greatest diversity in plant species.

29. In this biome, agriculture is commonly practiced in a “cut-burn-cultivate-
abandon™ mode.

30. This biome can be recognized by its coniferous forests and relatively infertile,
acidic soil.



QOuestions 31-32

Questions 31-32 refer to the data presented in the graph below of tobacco cells grown
in tissue culture. The numbers on the curves indicate the concentrations of indoleace-
tic acid (IAA) in milligrams per liter.
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31. The optimum concentrations of hormones for promoting maximum tobacco cell
growth are

(a) 27 mg/liter of IAA alone

(B) 27 mg/liter of [AA and 2.56 mg/liter of kinetin
(c) 27 mg/liter of [AA and 0.64 mg/liter of kinetin
(0) 4 mg/liter of [AA and 0.564 mg/liter of kinetin
(E) 1 mg/liter of [AA and 0.64 mg/liter of kinetin

32. The purpose of the experiment is primarily to determine the

(a) effect of [AA on the growth of tobacco cells

(B) amount of hormone normally released by tobacco cells in tissue culture

(C) response of tobacco cells in tissue culture to synthetic hormones

(D) response of kinetin to various concentrations of [AA only

(E)} response of tobacco cells in tissue culture to combinations of [AA and kinetin





















