


4. In eukaryotic cells, protein synthesis takes place at the

A. nucleus.
B. mitochondria.
C. chloroplasts.
D. ribosomes.
E. lysosomes.

(D) Protein synthesis takes place at the ribosomes of eukaryotic cells. The nucleus of eukaryotic cells (A) contains
DNA, packaged into distinct chromosomes, which governs the physical and biochemical properties of the cell. Cellular
respiration takes place in the mitochondria of eukaryotic cells (B), while photosynthesis takes place in the chloroplasts
of plant cells and some bacterial cells (C). Lysosomes (E) use hydrolytic enzymes to breakdown macromolecules in the
cells of some eukaryotic organisms.

5. Plant cells typically contain a large central vacuole. Which of the following is NOT a function of the central
vacuole in plant cells?

A. storage of organic compounds
B. storage of inorganic ions, such as potassium and chloride
C. disposal of metabolic by-products
D. maintenance of water balance within the cell
E. production of ATP

(E) The central vacuole found in most plant cells has a wide range of functions including the storage of both organic
and inorganic compounds, the disposal of metabolic by-products (wastes), the maintenance of water balance and turgor
pressure within the cell, and sometimes the storage of pigments, which give color to the cell (for example, the red and
blue pigments found in the petals of flowers and the roots of beets). The production of ATP occurs through the process
of cellular respiration, which takes place in the mitochondria of plant and animal cells.

6. The chemical interactions among molecules within the cell occur in an orderly array of intricately branched
metabolic pathways, which manage the materials and energy resources within the cell. The transformation of
energy from one form to another—for example, the conversion of potential energy to kinetic energy—is
governed by the laws of thermodynamics. Which of the following is NOT consistent with the laws of
thermodynamics governing energy transfer within a cell?

A. Energy can neither be created nor destroyed within the cell.
B. Energy transformations increase the degree of entropy within the cell.
C. Organisms are considered “closed systems” and, therefore, cannot transfer energy between themselves and

their environment.
D. Chemical energy stored in cells is a form of potential energy.
E. Heat is considered the lowest grade of energy within the cell.

(C) Organisms are considered “open systems” in which energy can be transferred between the individual and its sur-
roundings. For example, plants can take in light energy and convert it into chemical energy in the form of glucose
through the process of photosynthesis.

7. Which of the following best describes the process of photosynthesis, which occurs in the chloroplasts of plant cells?

A. Glucose is broken down to produce oxygen and water.
B. Glucose is broken down to produce carbon dioxide and water.
C. Glucose is synthesized from oxygen and water.
D. Glucose is synthesized from carbon dioxide and water.
E. Glucose is synthesized from oxygen and carbon dioxide.
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(D) In the process of photosynthesis, light energy is used to convert carbon dioxide from the atmosphere, and water is
taken up by the plant from the soil to produce glucose, releasing oxygen to the atmosphere as a by-product, as shown in
the equation below:

6CO 12H O > C H O 6O 6H O2 2
light energy

6 12 6 2 2+ + +------

8. The most efficient wavelength(s) of light for photosynthesis is/are

A. green.
B. green and red.
C. green and blue.
D. red and blue.
E. red and ultraviolet.

(D) Chlorophyll, the pigment involved in the process of photosynthesis and located in the chloroplasts of certain cells
found in plants, algae, and some bacteria, absorbs light most efficiently in the red and blue wavelengths. Green wave-
lengths of light are reflected by chlorophyll, giving the pigment (and most plant leaves) a characteristic green color.

9. The breakdown of glucose in the presence of oxygen results in the production of carbon dioxide, water, and
energy in the form of ATP. This process, which takes place in the mitochondria of both plant and animal cells,
is referred to as

A. cellular respiration.
B. alcoholic fermentation.
C. lactic acid fermentation.
D. anaerobic respiration.
E. photosynthesis.

(A) Organisms obtain energy (in the form of ATP) from the breakdown of organic molecules (primarily glucose), in the
presence of oxygen, in the mitochondria of their cells through a process known as cellular respiration. (See the equation
below). Fermentation involves the breakdown of glucose in the absence of oxygen (anaerobically). In some organisms,
such as yeast, the breakdown product is ethanol, through a process known as alcoholic fermentation (B), while in other
organisms, such as the muscle cells of humans, the breakdown product is lactic acid, through a process known as lactic
acid fermentation (C). (Refer to equations below.) Both types of fermentation, which take place in the absence of oxy-
gen, are often referred to as anaerobic respiration (D). Photosynthesis (E) involves the synthesis of glucose from carbon
dioxide and water in the chloroplasts of certain cells found in plants, algae, and some bacteria.

Cellular Respiration (Aerobic Respiration):

6C H O 6O > CO 6H O ATP heat26 12 6 2 2+ ----- + + +

Alcoholic Fermentation (Anaerobic Respiration):

6C H O 6O > CO 6H O ATP heat26 12 6 2 2+ ----- + + +

Lactic acid Fermentation (Anaerobic Respiration):

2C H O > C H O ATP36 12 6 6 3 +-----
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10. Which of the following statements regarding enzymes is INCORRECT?

A. Enzymes are a type of protein.
B. Enzymes are substrate-specific, meaning that a given enzyme will only act on a specific substrate and will

not catalyze reactions involving similar substrates.
C. Enzymes act as catalysts to speed up chemical reactions by increasing the amount of activation energy

required to break the chemical bonds in the reactant molecules.
D. Enzymes act as catalysts by changing the rate of chemical reactions without themselves being changed or

consumed by the reaction.
E. Enzyme activity can be affected (increased or decreased) by the physical and chemical environment of the

cell in which it is found, with a given enzyme having an optimal temperature and pH range within which it
is most efficient at catalyzing reactions.

(C) Enzymes act to lower the activation energy required for a chemical reaction to proceed, thereby speeding up the
rate of the reaction.

11. Diffusion of molecules across a semi-permeable membrane, such as would occur if a salt water solution was
separated from a distilled water solution by an artificial membrane, would ultimately result in which of the
following?

A. a dynamic equilibrium in which both solutions would have approximately equal concentrations of salt
molecules

B. all of the salt molecules moving to the distilled water solution
C. all of the salt molecules remaining in the salt water
D. all of the distilled water moving into the salt water container
E. all of the salt water moving into the distilled water container

(A) Diffusion involves the movement of molecules from a region of higher concentration to a region of lower concen-
tration, along what is known as a concentration gradient. After the concentration of molecules is similar on each side of
the membrane, diffusion would occur at approximately equal rates in both directions across the membrane, resulting in
a dynamic equilibrium between the two solutions, with no net movement of molecules in either direction.

12. What would most likely happen to a human red blood cell that was removed from the body and placed in a jar
containing distilled water?

A. The red blood cell would take up water and shrivel up.
B. The red blood cell would take up water until it reached a point in which the cell wall would exert turgor

pressure against the uptake of water, forcing excess water back out of the cell.
C. The red blood cell would take up water until it swelled and burst.
D. The red blood cell would lose water and shrivel up.
E. The red blood cell would lose water and burst.

(C) A human red blood cell would have a higher concentration of solutes and, therefore, a lower concentration of water
than the distilled water into which it was placed. As a result, the cell would take up water by osmosis (the movement of
water across a semi-permeable membrane from a region of higher concentration to a region of lower concentration).
Because animal cells do not have cell walls, the blood cell would continue to take up water and swell until it bursts 
(lyses). Plant cells, on the other hand, do have cell walls that exert an opposite pressure against the uptake of water 
(turgor pressure) forcing any excess water out of the cell and preventing the cell from lysing.
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13. Metabolic pathways in which complex molecules are broken down into simpler compounds are referred to as

A. energetic pathways.
B. kinetic pathways.
C. anabolic pathways
D. catabolic pathways.
E. catalytic pathways.

(D) Catabolic pathways involve the release of energy through the breakdown of complex molecules into simpler com-
pounds, such as occurs during cellular respiration when glucose is broken down into carbon dioxide and water. Anabolic
pathways (C) involve the consumption of energy as complex molecules are formed from simpler components, such as
occurs during the formation of proteins from amino acids.

14. A molecule that binds to an enzyme somewhere other than its active site and results in an inhibition of enzyme
activity is referred to as a

A. competitive inhibitor.
B. noncompetitive inhibitor.
C. feedback inhibitor.
D. coenzyme.
E. cofactor.

(B) A noncompetitive inhibitor reduces enzyme activity by binding to the enzyme at a location other than the active
site of the enzyme resulting in a change in the conformation of the enzyme so that the active site is no longer fully func-
tional. A competitive inhibitor (A) reduces enzyme activity by binding to the active site of the enzyme and, thus, com-
peting with the substrate for the binding site on the enzyme. Feedback inhibition (C) occurs when a metabolic pathway
is switched off by the presence of its end product, which acts as an inhibitor of the enzyme catalyzing the reaction. A
cofactor (E) is an inorganic compound that assists an enzyme with its catalytic activity. A coenzyme (D) is an organic
compound that assists an enzyme with its catalytic activity.

15. Prior to cell division, cells go through a phase of the cell cycle known as DNA synthesis, which results in

A. a doubling of the number of chromosomes within the cell.
B. a doubling of the DNA content within each chromosome of the cell.
C. a halving of the number of chromosomes within the cell.
D. a halving of the amount of DNA within each chromosome of the cell.
E. no change in the amount of DNA within the cell.

(B) During the synthesis phase of the cell cycle, in preparation for cell division, the DNA content of each chromosome
doubles, such that each chromosome is represented by two sister chromatids; however, the number of chromosomes in
the cell does not change.

16. During the process of meiosis, a single cell gives rise to

A. two genetically identical daughter cells.
B. two genetically unique daughter cells.
C. four genetically identical daughter cells.
D. four genetically unique daughter cells.
E. four daughter cells, two of which are identical to the parent cell and two of which are genetically unique.

(D) Meiosis is the process of cell division that occurs in the germ cells and gives rise to gametes (for example, eggs
and sperm in humans). Each cell that undergoes meiosis produces four genetically unique daughter cells. In contrast,
somatic cells undergo a type of cell division referred to as mitosis, which produces two daughter cells that are identical
to each other, as well as to the parent cell undergoing division. Mitosis allows for growth and repair of tissues.
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Diversity of Life

17. Which of the following represents the mode of reproduction that occurs in bacteria?

A. transformation
B. conjugation
C. transduction
D. binary fission
E. budding

(D) Bacteria reproduce asexually only through a type of cell division known as binary fission, in which the single chro-
mosome of the parent cell is duplicated, the cell grows in length to separate the two chromosomes, and the plasma
membrane grows inward pinching the cell into two equal halves, each with a single copy of the chromosome. Although
bacteria reproduce asexually only, genetic variation occurs through the exchange of genetic information by transforma-
tion (A), in which genes are taken up by the cell from the surrounding environment; conjugation (B), in which genes
are transferred directly from one bacterial cell to another through the formation of a temporary conjugation tube con-
necting the two cells; and transduction (C), in which genes are transferred between cells by viruses. Budding (E) is a
type of asexual reproduction in which outgrowths of the parent cell are pinched off to live independently (as in yeast
and hydra) or remain attached to the parent organism to form an extensive colony (as in corals).

18. The Gram stain technique is used to determine the cell wall structure of various groups of bacteria. Not only
is the Gram stain a useful taxonomic tool, but it is medically important because

A. Gram-positive bacteria are typically more dangerous pathogens due to the toxins produced in their
cell walls.

B. Gram-negative bacteria tend to be more resistant to antibiotics than gram-positive bacteria.
C. Gram-positive bacteria have more complex cell walls than gram-negative bacteria and, thus, are more

difficult to treat.
D. Gram-negative bacteria have much peptidoglycan in their cell walls, making them more toxic than Gram-

positive bacteria.
E. Gram-positive bacteria are not pathogenic.

(B) The Gram stain identifies bacterial groups based on differential staining of their cell walls. Gram-positive bacteria
have relatively simple cell walls containing much peptidoglycan, while Gram-negative bacteria have more complex cell
walls containing less peptidoglycan and much lipopolysaccharide. Although pathogenic bacteria can be found among
both Gram-positive and Gram-negative groups, Gram-negative bacteria tend to be more resistant to antibiotics due to
the complex structure of their cell walls. Also, Gram-negative bacteria tend to be more dangerous due to the production
of toxins from the lipopolysaccharide layer.

19. The first photosynthetic organisms that used water and carbon dioxide to make organic compounds, producing
oxygen as a by-product and allowing for the eventual development of aerobic cellular respiration among the
Earth’s organisms, are classified as

A. plants.
B. algae.
C. bacteria.
D. mosses.
E. lichens.

(C) Between 2.5 and 3.5 billion years ago, strains of photosynthetic bacteria (cyanobacteria) evolved that were able to
utilize water (instead of hydrogen sulfide) and carbon dioxide to make organic compounds, such as glucose. Oxygen
was released as a by-product of the reactions.
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20. Which of the following organisms is NOT classified as a protist?

A. chlamydia
B. amoeba
C. paramecium
D. green alga
E. slime mold

(A) Chlamydia are bacteria and, thus, are prokaryotic organisms classified as Monera in the five-kingdom system of
classification. Amoebas (B) and paramecia (C) are animal-like protists, green algae (D) are plant-like protists, and slime
molds (E) are fungal-like protists.

21. Which of the following statements regarding protists is correct?

A. All protists are single-celled.
B. All protists are phostosynthetic.
C. All protists have cillia.
D. All protists are eukaryotic.
E. All protists move by pseudopodia.

(D) Kingdom Protista includes a diverse array of organisms that do not fit into any of the other kingdoms of the Five-
Kingdom system of classification of organisms. The one characteristic shared by all protists is that they are eukaryotic
organisms. Prokaryotic organisms (bacteria) are classified as Monera in the Five-Kingdom system.

22. Which of the following phenomena is explained by the endosymbiont theory?

A. The presence of a nucleus in eukaryotic cells.
B. The presence of chloroplasts and mitochondria is eukaryotic cells.
C. The presence of cell walls in plant cells.
D. The presence of a plasma membrane surrounding eukaryotic cells.
E. The presence of a large central vacuole in plant cells.

(B) According to the endosymbiont theory, mitochondria and chloroplasts originated as small prokaryotes living as en-
dosymbionts within larger cells. The proposed ancestors of mitochondria are aerobic, heterotrophic prokaryotes, while
the proposed ancestors of chloroplasts are photosynthetic prokaryotes.

23. Fungi acquire nutrients by

A. photosynthesis.
B. chemitrophism.
C. ingestion.
D. diffusion.
E. absorption.

(E) Fungi are heterotrophic organisms that acquire nutrients by absorption. Fungi secrete enzymes that breakdown
complex organic molecules into smaller compounds that can be absorbed and used by the organism.
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24. There are numerous examples of both helpful and harmful species of fungi. Which of the following organisms is
NOT considered a beneficial member of the Kingdom Fungi?

A. Rhizobium sp.
B. Penicillium roquefortii
C. morel
D. Saccharomyces cerevisiae (bread / beer yeast)
E. puffball

(A) Rhizobium species are bacteria that form symbiotic relationships with the roots of plants in the legume family.
Through a process known as nitrogen fixation, Rhizobium take nitrogen from the atmosphere and convert it into a form
usable by the plant, enhancing the uptake of usable forms of nitrogen. Penicillium roquefortii (B) is a fungus that pro-
vides the color and flavor of roquefort cheese (a type of blue cheese). Morels (C) are a type of fungus that is edible and
considered a delicacy by many people. Saccharomyces cerevisiae (D) is a yeast (single-celled fungal organism) used in
the brewing and baking industries. Puffballs (E) are edible fungi.

25. What part of the fungal life cycle is represented by the common mushrooms we purchase at the grocery?

A. asexual reproductive structures
B. sexual reproductive structures
C. the main vegetative (non-reproductive) part of the body
D. the absorptive structures through which the organisms take up nutrients
E. the photosynthetic portion of the body

(B) The mushroom portion of a fungus represents the “fruiting body” or sexual reproductive structure of certain groups
of fungi (Ascomycota and Basidiomycota). The asexual reproductive structures (A) of most fungi are small and borne
on the vegetative part of the body (C), which consists of long, filamentous thread-like structures referred to as mycellia.
There are no photosynthetic parts to the fungal body (E).

26. Which of the following statements best describes the movement of water and dissolved sugars in plants?

A. Water moves downward through the plant in phloem tissue, while dissolved sugars move upward through
the plant in xylem tissues.

B. Water moves upward through the plant in the xylem tissue, while dissolved sugars move downward
through the plant in the phloem.

C. Water moves downward through the plant in the xylem, while dissolved sugars move upward in the plant
through the phloem.

D. Water moves upward through the plant in the phloem, while dissolved sugars move downward through the
plant in the xylem.

E. Water moves upward through the plant in the xylem, while dissolved sugars move both upward and
downward through the plant in the phloem.

(E) Water is taken up by the roots and transported upward through the plant in the xylem in response to tension created
by evapotranspiration of water from the leaves of the plant. Dissolved sugars, made in the photosynthetic tissues of the
plant (primarily the leaves), move throughout the plant in the phloem. The direction of movement is from a “source”
(where the sugars are made or stored) to a “sink” (areas that need sugars for growth or metabolism). Thus, dissolved
sugars may move downward through the plant (for example, from the leaves where it is being made to the roots for root
growth or for storage) or upward through the plant (for example, from where it is stored in the roots to new growth 
occurring at the tips of young branches).
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27. The vascular, nonseed-bearing (spore-producing) plants include

A. pines and firs.
B. mosses and liverworts.
C. ferns and horsetails.
D. mosses and ferns.
E. ferns and pines.

(C) Ferns and horsetails, along with lycophytes, have vascular tissue (xylem and phloem) and sexually reproduce
through spores (as opposed to seeds). Mosses and liverworts are non-vascular, meaning they do not contain xylem or
phloem tissue (although some have primitive water-conducting cells) and reproduce sexually via spores. Pines and firs
have well-developed vascular tissue and reproduce sexually by seed.

28. Flowering plants undergo a special type of fertilization referred to as double fertilization, which is considered a
significant evolutionary advantage over nonflowering plants. In double fertilization,

A. two sperm cells unite with the egg to produce a more robust triploid zygote.
B. one sperm cell unites with the egg to form a zygote and one sperm cell unites with the endosperm

(nutritive issue) to form the fruit.
C. two sperm cells unite with the egg cell to form a fruit.
D. one sperm cell unites with the egg to form a zygote and one sperm cell unites with two polar nuclei to

form the endosperm (nutritive tissue).
E. two sperm cells and two egg cells all fuse to form a more robust tetraploid zygote.

(D) In double fertilization, which occurs in flowering plants, one sperm cell unites with an egg cell to form a diploid
zygote, while a second sperm cell unites with two polar nuclei in the embryo sac (female gametophyte) to form triploid
endosperm tissue. Triploid endosperm tissue is more robust and has a higher nutritive value than the haploid endosperm
tissue of maternal origin found in nonflowering seed plants (gymnosperms).

29. A fruit is most commonly

A. a mature embryo sac.
B. a mature ovary.
C. a fertilized ovule.
D. a mature female gametophyte.
E. endosperm tissue.

(B) In flowering plants, after fertilization, the ovule becomes the seed, and mature ovary tissue develops into the fruit,
surrounding and protecting the seed. In some fruits, such as apples and strawberries, additional tissue (hypanthium or
receptacle tissue) may also become part of the mature fruit.

30. Which of the following animal phyla is mismatched with its description and examples?

A. Platyhelminthes no body cavity; flatworms
B. Porifera lacking true tissues; sponges
C. Cnidaria bilateral symmetry; hydra
D. Mollusca determinate cleavage; clams
E. Chordata indeterminate cleavage; humans

(C) Members of phylum Cnidaria have a body plan with radial symmetry.
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31. Which animal phylum is mismatched with its primary characteristics of classification?

A. Platyhelminthes dorsoventrally-flattened; acoelomates
B. Nematoda segmented; cylindrical
C. Mollusca major body parts include a muscular foot, visceral mass, and a mantle
D. Arthropoda regional segmentation; jointed appendages; exoskeleton
E. Chordata notochord; dorsal hollow nerve cord

(B) Members of phylum Nematoda are unsegmented, cylindrical roundworms.

32. The class of chordates whose members are endothermic and nourish their young from mammary glands is the

A. Amphibia.
B. Osteichthyes.
C. Aves.
D. Reptilia.
E. Mammalia.

(E) Mammals are endothermic animals that nourish their young from the mammary glands of the female.

33. Which of the following organisms is NOT considered a member of the class Reptilia?

A. toad
B. snake
C. lizard
D. turtle
E. crocodile

(A) Toads are members of the class Amphibia.

Vertebrate Anatomy and Physiology

34. Which of the following is NOT part of the excretory system in vertebrates?

A. ureters
B. urethra
C. kidneys
D. small intestine
E. bladder

(D) The small intestine is part of the vertebrate digestive system, which functions in the ingestion, digestion, absorp-
tion, and elimination of food. The function of the vertebrate excretory system, which includes the ureters (A), urethra
(B), kidneys (C), and bladder (E), is to rid the body of metabolic waste products and regulate the osmotic balance of
the blood.
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35. Which of the following statements regarding thermoregulation in vertebrates is true?

A. Reptiles and amphibians are considered ectotherms because they derive body heat primarily from their
surroundings and must rely on behavioral adaptations to regulate their body heat, while birds and
mammals can regulate their body heat through internal metabolic changes and, thus, are considered
endotherms.

B. All vertebrates are ectotherms, having the ability to regulate their body heat through internal metabolic
changes, while invertebrates are endotherms and must rely on adaptations to their surroundings to regulate
body temperature.

C. Birds and mammals have the ability to regulate their body heat through metabolism and are, thus
considered ectotherms, while amphibians and reptiles must adapt to their surrounding by behavioral
changes to adjust their body temperature and, thus are considered endotherms.

D. The internal body temperature of an endothermic organism fluctuates according to the temperature of the
individual’s surroundings, while the internal body temperature of an ectothermic organism remains
relatively constant regardless of the temperature of the individual’s surroundings.

E. All vertebrates are endotherms, having the ability to regulate their body heat through internal metabolic
changes, while invertebrates are ectotherms and must rely on adaptations to their surroundings to regulate
body temperature.

(A) Ectothermic organisms, which include amphibians, reptiles, and fish, must derive body heat from their surround-
ings and, therefore, must rely on behavioral adaptations to regulate body heat (for example, moving to a sunny spot
from a shady spot to increase body temperature). As such, the internal body temperature of an ectothermic organism
fluctuates according to the surrounding temperature. Endothermic organisms, which include birds and mammals, con-
trol their body heat by internal metabolic changes; therefore, their internal body temperature remains relatively constant
regardless of the temperature of their surroundings.

36. Groups of cells with a common structure and function are referred to as

A. organelles.
B. organs.
C. tissues.
D. systems.
E. fibers.

(C) There is a hierarchical level of structure in living organisms. The lowest level of organization that can exist inde-
pendently is the cell. Within the cells of eukaryotic organisms are specialized, membrane-bound structures, called 
organelles (A), that carry out specific functions. Groups of cells that share a common structure and function are orga-
nized into tissues (C). Various tissues are organized into specialized centers of function called organs (B), and groups of
organs work together in an organized manner to form organ systems (D). For example, the human digestive system is
composed of several organs, including the stomach, small intestine, large intestine, and gall bladder, among others, with
each organ composed of different tissue types. Fibers (E) are specialized structures found in many different tissue types
of living organisms.

37. In the human digestive system, the primary site of digestion and absorption is the

A. stomach.
B. liver.
C. gall bladder.
D. small intestine.
E. large intestine.
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(D) When food is ingested and begins to make its way down the human digestive system, it is first processed into small
pieces in the mouth and the limited digestion of carbohydrates begins through the action of salivary amylase produced
in saliva. With the aid of the tongue, the food is shaped into a ball, called a bolus, and pushed into the pharynx, which
leads to both the esophagus and the trachea (windpipe). The act of swallowing pushes the trachea upward so that its
opening, the glottis, is blocked by a cartilaginous flap called the epiglottis, thus ensuring that the bolus moves down
into the esophagus instead of the windpipe. Muscular contractions, referred to as peristalsis, moves the bolus down the
esophagus and into the stomach (A), where food is stored and preliminary digestion begins. As the bolus is mixed and
processed by enzymes and acids produced in the stomach, it turns into a broth-like substance called chyme, which
moves through the pyloric sphincter connecting the stomach to the small intestine (D). The small intestine is the site at
which most digestion occurs and most nutrients are absorbed into the body. The pancreas, liver (B), and gall bladder
(C) participate in digestion by producing enzymes that are secreted into the top portion of the small intestine (the duo-
denum) that help break down the chyme. When digestion is complete, unabsorbed fluids and waste products pass into
the large intestine (E) and are eliminated as feces. See diagram below.

Tongue
Oral Cavity

Parotid gland
Salivary
glands

Sublingual gland

Submandibula gland

Gallbladder

Pancreas

Pharnyx

Esophagus

Small intestine

Large intestine

Anus

Liver

Rectum
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38. An individual whose diet is missing one or more essential nutrients is said to be

A. undernourished.
B. malnourished.
C. anemic.
D. heterotrophic.
E. homeostatic.

(B) A malnourished individual is one whose diet is lacking one or more essential nutrients. An individual who is under-
nourished (A) has a diet that is deficient in caloric intake. An individual who is anemic (C) has insufficient hemoglobin
or red blood cells. A heterotrophic individual (D) is one that obtains organic food molecules by consuming other organ-
isms. An individual whose body is in a steady-state physiological condition is said to be in a homeostatic state (E).

39. When taking your pulse, you are actually measuring your

A. diastolic blood pressure.
B. systolic blood pressure.
C. heart rate.
D. basal metabolic rate.
E. standard metabolic rate.

(C) By taking your pulse, you can measure your heart rate, or the number of times your heart beats per minute. The 
diastole (A), the relaxation phase of the cardiac cycle, and systole (B), the contraction phase of the cardiac cycle, must
be measured with a sphygmomanometer and a stethoscope. Basal metabolic rate (D), the minimal number of calories
an endothermic individual needs when at rest, is determined by the individual’s weight and relative level of fitness.
Standard metabolic rate (E), the minimal number of calories an ectothermic individual needs when at rest, depends on
environmental conditions, such as temperature and relative humidity, as well as the weight of the individual.

40. Which of the following statements regarding blood flow through the human heart is INCORRECT?

A. Blood that is relatively low in oxygen enters the right atrium of the heart through the vena cava.
B. The right ventricle of the heart forces oxygen-poor blood to the lungs.
C. The left ventricle of the heart forces oxygen-rich blood throughout the body.
D. Blood is supplied to the tissues of the heart by the pulmonary artery.
E. Oxygen-poor blood from the head, neck, and limbs is emptied into the vena cava.

(D) Blood is supplied to the tissues of the heart by the first two branches of the aorta, referred to as the right and left
coronary arteries. The pulmonary artery carries oxygen-poor blood from the heart to the lungs, while the pulmonary
veins return oxygen-rich blood from the lungs to the heart. See diagram on the following page.
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