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1. Which is the key to a cell’s ability to differentiate?

A. ATP

B. genes

C. glucose

D. proteins

 

2. What is the complementary base to cytosine in DNA?

A. uracil

B. thymine

C. guanine

D. adenine

 

3. The overall roles of DNA and RNA are illustrated.

Which process is represented at Point 3?

A. transcription

B. replication

C. translation

D. mutation

 

4. What evidence best supports the conclusion that all cells have the same
DNA?

A. a cell’s genetic makeup 

B. Organisms have different specialized cells.

C. Different types of cells produces different proteins.

D. Fertilization produces one cell, and that cell divides by mitosis.

 

5. Mutations that occur in sex cells can be passed from parent to offspring during

A. cloning.

B. budding.

C. binary fission.

D. sexual reproduction.
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6. The attachment of methyl radicals to genes helps regulate which property?

A. information genes store

B. mode of gene inheritance

C. gene expression

D. gene coding system

 

7. Living cells synthesize long chains of amino acids called proteins. Which substance provides the
information needed to correctly sequence the amino acids during protein synthesis?

A. ATP

B. mRNA

C. tRNA

D. DNA

 

8. Which is true of the DNA produced by replication?

A. Each new DNA molecule is single stranded.

B. The two new strands contain several A-A base pairs.

C. Each new molecule is half new DNA and half original DNA.

D. The two new strands are completely different from the original DNA.

 

9. Which would most likely result in the passing of mutations on to future
generations?

A. ovarian cancer

B. excessive UV radiation

C. too many unshielded X-rays

D. a deletion mutation in a central nervous system cell

 

10. Which best describes the role of mRNA in protein synthesis?

A. mRNA brings amino acids to the ribosome where they are connected
to construct a protein.

B. mRNA forms the peptide bonds connecting amino acids together to
construct a protein.

C. mRNA decodes the sequence of tRNA into the amino acids used to
construct a protein.

D. mRNA brings the code of DNA to the ribosome where it is used to
construct a protein.
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11. What is most likely to occur if a chemical induces a mutation in a gene
that codes for a cell wall protein in an onion?

A. The onion skin will turn purple.

B. The onion will no longer taste good.

C. The onion cells will glow in the dark.

D. Cells in the onion will become an odd shape as the onion grows.

 

12. Besides exposure to chemicals and radiation, what best describes how
else mutations in DNA can occur?

A. The nucleus tells the chromosomes to mutate.

B. Mutations occur spontaneously and at random.

C. A protein sends a message telling the cell to mutate.

D. The cell receives a message from another cell telling it to mutate.

 

13. In an organism, if deletion occurs during the DNA replication of a cell
that is undergoing meiosis, which is most likely true?

A. The deletion only affects the organism.

B. The deletion causes the organism to develop cancer.

C. The deletion only affects the cells produced by the parent cell.

D. The deletion causes complex carbohydrates to break down in the cell.

 

14. What is the cause of hemophilia, a condition that impairs the ability of
blood to clot?

A. Hemophilia is caused by a defective sickle-shaped cell.

B. Hemophilia is caused by a dominant gene, which produces brain cell
inhibitors.

C. Hemophilia is caused by a recessive gene, causing a failure of a
transport mechanism.

D. Hemophilia is caused by a recessive sex-linked genetic disorder or
mutation of genes coding for proteins.
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15. Which genetic field of study explores the effects of the environment on
genes?

A. Genetics

B. Genomics

C. Epigenetics

D. Bioinformatics

 

16. What is a result of crossing over during meiosis?

A. genetic variation 

B. extra chromosomes formed

C. loss of chromosomes

D. production of gametes

 

17. Some organisms are capable of asexual or sexual reproduction. Under
normal conditions, reproduction tends to be asexual. Why does
reproduction tend to switch to a sexual mode during more stressful
conditions?

A. Asexual reproduction requires more energy to conduct.

B. Sexual reproduction is simple and more rapid, allowing more
offspring.

C. Sexual reproduction reduces stress, because it derives nutrients
mutually from two individuals.

D. Sexual reproduction produces offspring with new combinations of
chromosomes, increasing diversity.

 

18. The skin cells of an adult female rat has 40 autosomes and 2 sex
chromosomes. A healthy egg cell would contain which number and type of
chromosomes?

A. 20 autosomes and 1 X chromosome

B. 20 autosomes and 1 Y chromosome

C. 40 autosomes and 2 X chromosomes

D. 40 autosomes and 2 Y chromosomes
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19. If a body cell of a chimpanzee contains 48 chromosomes, a gamete
produced by a chimpanzee will contain how many chromosomes?

A. 24 chromosomes

B. 36 chromosomes

C. 48 chromosomes

D. 96 chromosomes

 

20. Which characteristic is present in offspring produced by sexual
reproduction, but is missing in offspring produced by asexual
reproduction?

A. an identical copy of parent chromosomes

B. twice the number of parent chromosomes

C. only half the number of parent chromosomes

D. an independent assortment of parent chromosomes

 

21. Four children in a family have four different blood types. If the father has
type A blood, which blood genotype best represents the mother?

A. BB

B. BO

C. AB

D. AO
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22. The diagram illustrates how some traits may be totally inherited and other traits may be greatly
influenced by the environment.

In which labeled area would the trait “attached earlobes” be found?

A. 1

B. 2

C. 3

D. 4

 

23. In which way does meiosis most likely increase genetic variation?

A. It prevents crossing over from occurring.

B. It divides the maternal and paternal chromosomes.

C. It proceeds at a slower rate and allows for more mutations.

D. It keeps the maternal and paternal chromatids together in a cell.

 

24. In cherry tomatoes, red color (R) is dominant to yellow color (r). If two heterozygous plants are
crossed, what percentage of the offspring will be yellow?

A.     0%

B.   25%

C.   50%

D. 100%
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25. Which genotypes are possible from two heterozygous parents? 

A. 100% heterozygous

B. 100% homozygous dominant

C. 50% homozygous dominant, 50% homozygous recessive

D. 25% homozygous dominant, 50% heterozygous, 25% homozygous
recessive

 

26. A student is constructing a model of a single chromosome. The individual segments within the
chromosome represent genes that control certain traits.

Based on the model, which term best describes gene pair #1.

A. dominant

B. heterozygous

C. homozygous

D. recessive

 

27. Radish plants have 18 chromosomes in each of its leaf cells. How many
chromosomes would most likely be found in a radish ovary?

A. 36

B. 18

C. 9

D. 6
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28. Which describes why meiosis promotes genetic variability?

A. Meiosis produces four gametes that have half the number of
chromosomes of the parent cell.

B. Meiosis produces four gametes that have twice the number of
chromosomes of the parent cell.

C. Meiosis produces four gametes that have the same number of
chromosomes as the parent cell.

D. Meiosis produces four gametes that have four times the number of
chromosomes of the parent cell.

 

29. Meiosis contributes to the process of reproduction by producing what type of cell?

A. aneuploid

B. diploid

C. haploid

D. polyploid

 

30. Which about meiosis is most accurate?

A. During meiosis, the mother’s and the father’s chromosomes are
equally divided between the sex cells.

B. During meiosis, each member of a chromosome pair separates and
randomly goes into a different sex cell.

C. During meiosis, all of the chromosomes are copied so that each sex
cell has every chromosome found in the parent.

D. During meiosis, all of the mother’s chromosomes enter one sex cell
while the father’s chromosomes enter another sex cell.

 

31. Which of the following is a common procedure scientists use to insert a gene into a plasmid?

A. attach sticky ends to the gene sequence

B. combine all of the alleles in a single strand

C. add a stop codon to the 5’ end of the gene

D. create an RNA complement to the fragment
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32. Considering some of the ethical issues surrounding the use of DNA
technology,which best identifies the purpose of the Human Genome
Project?

A. to cure genetic diseases

B. to understand genetic diseases

C. to identify all genes in all 46 chromosomes

D. to identify all genes in all 23 chromosomes

 

33. What is an example of a genetically modified organism currently in use?

A. fat-free milk

B. corn that is resistant to drought

C. E. coli bacteria used to make insulin

D. grass that does not need to be mowed

 

34. Which step of bacterial transformation occurs after a gene of interest has
been isolated?

A. inserting the plasmid into a bacterium

B. removing the plasmid from the bacterium

C. cutting the plasmid with restriction enzymes

D. inserting the gene of the parent generation into the plasmid

 

35. What is one disadvantage of creating cloned crops such as corn or
soybeans?

A. They don’t have any parasites. 

B. Natural selection no longer occurs. 

C. They require more nutrients than non-cloned plants.

D. The entire field may be quickly destroyed by disease.
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36. A scientist removes the nucleus from two different mice egg cells. The
nucleus from one was placed in the denucleated cell from the other. That
cell was given a chemical to begin cell division. Once cell division occurs
several times, the embryo will be inserted into a surrogate mouse until
birth. The offspring is genetically identical to the egg nucleus donor.
What concept is described?

A. cloning 

B. surrogacy 

C. recombinant DNA 

D. in vitro fertilization 

 

37. Which specific characteristic allows geneticists to identify people?

A. The shape of the DNA molecule is unique to every person.

B. The size of each chromosome is unique to every person.

C. The number of chromosomes is unique to every person.

D. The nucleotide sequence is unique to every person.

 

38. Consider the DNA sequence CAT TAGA, which belongs to a penguin. A
different fossilized species is found which contains the sequence GAT
TAGA. Which organism does it most likely belong to?

A. dog

B. bird

C. snake

D. horse

 

39. What would be the first logical step in creating a transgenic bacterium?

A. locate the desired piece of DNA in the donor organism

B. insert the desired piece of DNA into the bacterial plasmid

C. get the bacteria to reproduce with the new, desired gene in them

D. use the plasmid as a vector to get the desired piece of DNA into the
host organism
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40. Which are uses for DNA fingerprinting?

A. identifying related individuals and treating genetic disorders

B. identifying genes for genetic disorders and producing vaccines

C. matching individual DNA samples and identifying related individuals

D. determining the number of human genes and forming transgenic
organisms

 

41. Which best describes where the process of translation happens within a
living cell?

A. in the nucleus

B. at a ribosome in the cytoplasm

C. in a mitochondrion near a ribosome

D. on the vacuole attached to the nucleus

 

42. Proteins function to provide structure for tissues and organs. Which of the following are the
building blocks of proteins?

A.

B.

C.

D.
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43. Which most directly controls the rate at which food is broken down to
release energy?

A. enzymes

B. hormones

C. nucleic acids

D. vitamins

 

44. Which correctly places the events of protein synthesis in order?

A. DNA pairs with tRNA; tRNA takes amino acid to ribosome; peptide
bonds form between amino acids

B. mRNA produced from DNA; travels to mitochondria; mRNA pairs with
tRNA; carbohydrates from polymers

C. make mRNA; mRNA moves to ribosomes; mRNA pairs with tRNA;
peptide bonds form between amino acids

D. DNA replicated; DNA copy travels to ribosome; DNA pairs with mRNA;
peptide bonds form between amino acids

 

45. Which correctly orders the use of the three main types of RNA during
protein synthesis?

A. mRNA → rRNA → tRNA

B. tRNA → rRNA → mRNA

C. mRNA → tRNA → rRNA

D. tRNA → mRNA → rRNA

 

46. Which is inconsistent regarding protein synthesis?

A. Transcription uses DNA to make RNA.

B. Transcription occurs in the cytoplasm.

C. Replication uses DNA to make DNA.

D. Transcription occurs in the nucleus.
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47. The diagram shows the structural formula for starch.

Which of the following explains why starch is a polymer?

A. repetitive combination of simple subunits

B. organic compound molecule

C. high mobility as a result of its long length

D. contains carbon-based functional groups

 

48. Some individuals are unable to digest the lactose found in the milk of cows. The digestive
systems of these individuals most likely lack which?

A. a lipid that coats lactose molecules

B. an ability to produce lactose internally

C. an enzyme that catalyzes lactose breakdown

D. a tolerance to lactose developed during childhood

 

49. Which is a general characteristic of lipids?

A. Lipids contain nitrogen.

B. Lipids are soluble in water.

C. Lipids are insoluble in water.

D. Lipids contain chains of amino acids.

 

50. Which organic molecules supply energy to cells?

A. carbohydrates and nucleic acids

B. proteins and nucleic acids

C. lipids and carbohydrates

D. lipids and nucleic acids
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51. A certain enzyme found in the human gut digests proteins, but does not
digest carbohydrates. Which best explains this difference in reactions?

A. The pH of the protein is different from the pH of the carbohydrate.

B. An enzyme can affect only one type of substrate because of its
specificity.

C. The carbohydrate molecule is too large for the enzyme to attach to
its active site.

D. The enzyme can affect only the protein reaction because of the large
size of the protein molecule.

 

52. How many amino acids are affected by a change in one nitrogen base?

A. 0

B. 1

C. 2

D. 3

 

53. Biomolecules contain a variety of atoms. Which biomolecule maintains a ratio of 1 carbon atom
to 2 hydrogen atoms to 1 oxygen atom?

A. lipid

B. protein

C. nucleic acid

D. carbohydrate

 

54. Which organic molecule is described as high in fiber?

A. amino acid

B. cellulose

C. fatty acid

D. glucose
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55. Why is the “lock and key” analogy often used to describe enzyme
function?

A. Each enzyme is the same as its substrate.

B. Each enzyme will fit with only one specific kind of substrate.

C. Each enzyme can only be used once in a reaction and cannot be used
again.

D. Each enzyme has its own active site that will not fit with other active
sites.

 

56. Why are proteins among the most diverse molecules?

A. They create nucleic acids.

B. They form muscle in animals.

C. Amino acids can link up in different combinations.

D. Amino acids are made up of more than 20 different proteins.

 

57. Which elements combine to form carbohydrates?

A. Carbon, Nitrogen, and Oxygen

B. Carbon, Hydrogen, and Oxygen

C. Carbon, Potassium, and Calcium

D. Carbon, Calcium, and Hydrogen

 

58. If a person’s arteries become clogged, he or she might have a stroke.
What is the cause of these artery-clogging deposits?

A. lipids

B. proteins

C. nucleic acids

D. carbohydrates
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59. Which organic compounds necessary for life are formed by a sugar
bonded to a phosphate group and a nitrogenous base?

A. lipids

B. proteins

C. nucleic acids

D. carbohydrates

 

60. A section of DNA with bases A-T-T-C-G-C will line up with which
complementary base pairs during replication?

A. T-A-A-G-G-C

B. T-A-A-G-C-G

C. A-T-T-C-G-C

D. U-A-A-G-C-G

 

61. If an animal has a limited supply of O , which process would be most
affected?

A. alcoholic fermentation

B. lactic acid fermentation

C. aerobic cellular respiration

D. anaerobic cellular respiration

 

62. The following reaction occurs in plants. 

This reaction is beneficial to plants because it

A. results in a net increase in the mass of the atoms.

B. produces chemical building blocks for proteins.

C. keeps ultraviolet light from damaging their cells.

D. provides chemical energy to the cells.

 

63. In plants, which process requires lighted conditions?

A. the reproduction of body cells

B. the absorption of fertilizer

C. the production of proteins

D. the synthesis of glucose

2
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64. Why does active transport require energy?

A. Materials are moved from low concentration to low concentration
against the gradient.

B. Materials are moved from low concentration to high concentration
against the gradient.

C. Materials are moved from high concentration to low concentration
against the gradient.

D. Materials are moved from high concentration to high concentration
against the gradient.

 

65. To maintain homeostasis, materials have to move across cell membranes. Some examples of
these movements are listed below.

1.  Amoeba consuming a bacterium

2.  Somatic cell absorbing cholesterol from the blood

3.  Brain neuron taking up glucose from the blood

4.  Paramecium absorbing water from its surroundings

5.  Pancreatic cell secreting insulin into the blood

Which three processes require the cell to spend energy?

A. 1, 2, and 5

B. 1, 3, and 5

C. 2, 3, and 4

D. 3, 4, and 5

 

66. Which process releases the highest amount of energy?

A. anaerobic respiration

B. aerobic respiration

C. photosynthesis

D. protein synthesis
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67. How does the food an animal eats end up in its cells?

A. Food molecules pass through channels during active transport.

B. Food molecules pass through channels during passive transport.

C. Food is digested in the stomach and is absorbed into the animal’s
bloodstream.

D. Food molecules pass through the cell membrane during chemiosmosis as glucose.

 

 

68. Which type of energy do muscle cells use to produce mechanical energy in the movement of an
arm?

A. nuclear

B. radiant

C. thermal

D. chemical

 

69. Which type of reaction is shown below?

glucose → lactic acid + ATP

A. photosynthesis

B. aerobic respiration

C. cellular respiration

D. anaerobic respiration

 

70. During the light reactions of photosynthesis, energy becomes stored in the compounds ATP and
NADPH. A second set of reactions uses this stored energy to produce vital compounds such as
glucose. This second set of reactions involves a biochemical pathway known as

A. the Calvin cycle.

B. carbon fixation.

C. photorespiration.

D. photosystem I.

 

71. Which is the correct sequence of events during aerobic respiration? 

A. electron transport chain, Kreb’s cycle, glycolysis

B. glycolysis, Kreb’s cycle, electron transport chain

C. glycolysis, electron transport chain, Kreb’s cycle

D. electron transport chain, Kreb’s cycle, glycolysis
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72. Look at the diagram below of a biochemical reaction that occurs within cells.

Which reaction is taking place between 1 and 3?

A. ammonification

B. glycolysis

C. photosynthesis

D. respiration

 

73. Which is important in the regulation of temperature in endotherms?

A. energy

B. glucose

C. proteins

D. sunlight

 

74. Why is it important to rid the cell of toxins?

A. to maintain cellular respiration

B. to maintain cellular division

C. to maintain active transport

D. to maintain homeostasis
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75. To remain sensitive to stimulation, nerve cells require a higher
concentration of potassium ions and a lower concentration of sodium ions
inside the cell, compared to concentrations in the fluid surrounding the
cells. How are these ion concentrations inside the cell maintained?

A. Separate proteins allow the passive diffusion of each type of ion.

B. Processes outside the nerve cells control maintenance of these
differences.

C. Energy is used to pump potassium ions in and sodium ions out of the
cells.

D. Potassium ions passively flow into the cells and are exchanged for
sodium ions.

 

76. Where in the cell does glycolysis occur?

A. cytoplasm

B. nucleus

C. ribosome

D. chromatin

 

77. How do eukaryotic cells compare to prokaryotic cells?

A. Both contain a plasma membrane.

B. Both contain large and small vacuoles.

C. Eukaryotic cells have a cell wall, which prokaryotic cells lack.

D. Eukaryotic cells lack mitochondria, which prokaryotic cells contain.

 

78. Most of the nucleated cells in a multicellular organism contain all of the genetic information
for the organism. Which of the following cells does not fall into this category?

A. nerve cell

B. sperm cell

C. epithelial cell

D. parenchymal cell

 

79. Why is it important for DNA to direct the formation of muscle cells to
have many mitochondria?

A. to decrease protein synthesis

B. to increase the rate of mitosis

C. to increase the production of ATP

D. to decrease intracellular digestion
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80. Which structure do a rabbit cell and a bacillus cell have in common?

A. mitochondrion

B. capsule

C. nucleus

D. DNA

 

81. This diagram shows a plant cell. Which structure is found in a plant cell
but is absent in an animal cell?

A.

B.

C.

D.
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82. This diagram is of a structure found in a cell. 

How does this structure help the cell function?

A. by acting as the control center for the cell

B. by forming a rigid, outer barrier for the cell

C. by serving as the site for protein synthesis in the cell

D.  by regulating the movement of materials into and out of the cell 

 

83. How are phospholipids arranged in the plasma membrane?

A. a single layer, hydrophobic tails facing each other

B. a double layer, hydrophobic tails facing each other

C. a double layer, hydrophillic heads facing each other

D. a single layer, hydrophillic heads facing each other
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84. Refer to the Venn diagram comparing cell types below.

What are the best titles for A and B?

 

A. A is eukaryotic and B is prokaryotic.

B. A is prokaryotic and B is eukaryotic.

C. A is plant and B is animal.

D. A is animal and B is plant.

 

85. Myosin is plentiful in muscle cells, but is not found at all in lens cells. Lens cells contain large
amounts of crystallins, which are not found in muscle cells. Why do some proteins appear in
one type of cell but not in another?

A. During differentiation, certain genes are added to cells to produce proteins that enable specific functions.

B. During differentiation, certain genes are activated to produce proteins that enable specific functions.

C. Differentiated cells produce all proteins but destroy the proteins they do not use.

D. Differentiated cells release unused proteins into the blood for other cells to use.
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86. What are the reactants of cellular respiration?

A. fuel and oxygen

B. water and glucose

C. glucose and oxygen

D. carbon dioxide and water

 

87. Look at the diagram below of the protist Phacus.

Which structure represents the flagella?

A. Part 1

B. Part 2

C. Part 3

D. Part 4

 

88. What organelle works with the plasma membrane to store water brought
in so it can be used at a later time, especially in plants?

A. vacuole

B. cytoplasm

C. chloroplast

D. mitochondria

 

89. Which organelle below would most likely aid in the storage and disposal
of cellular waste?

A. vacuole

B. nucleus

C. cell wall

D. plasma membrane
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90. Which pair of organelles is responsible for the energy supply to
eukaryotic cells?

A. nucleus and ribosomes

B. mitochondria and nucleus

C. ribosomes and chloroplasts

D. chloroplasts and mitochondria

 

91. Which will most likely happen if a chemical signalling molecule binds a
receptor protein?

A. The protein inside the cell will change shape.

B. The cell will convert the protein into energy that the cell can use.

C. The receptor protein will signal inside the cell to generate a
response.

D. The receptor will adapt and change its protein coat to fit the needs of
the chemical signal.

 

92. An enzyme in the Golgi apparatus catalyzes the addition of phosphates to which class of
molecule?

A. lipid

B. carbohydrate

C. nucleic acid

D. protein

 

93. Which best explains why muscle cells are different from blood cells?

A. A mutation occurs during the development of muscle cells but not in
blood cells.

B. Different genes are activated in muscle cells than in blood cells.

C. Muscles cells experience different environmental influences than
blood cells.

D. Muscle cells are produced by the brain, but blood cells are produced
by the heart.
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94. Which contain a nucleus?

A. bacteria

B. eukaryotes

C. prokaryotes

D. viruses

 

95. What is the function of ribosomes?

A. DNA synthesis

B. lipid synthesis

C. photosynthesis

D. protein synthesis

 

96. Which body substance most likely has its pH balanced most often?

A. blood

B. saliva

C. stomach acid

D. oils found in the skin

 

97. Water enters a cell and waste material leaves a cell through the cell membrane. Based on this
information, the cell membrane is

A. semi-permeable.

B. transparent.

C. rigid.

D. impermeable.

 

98. Which event occurs during cytokinesis?

A. The cell grows.

B. The cytoplasm divides.

C. The centromeres separate.

D. The chromosomes replicate.
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99. The organelle identified by the arrow in the diagram below is a
contractile vacuole of a protist in a jar of spring water. 

If distilled water is added to the slide, what would be the most likely effect on the
pumping action of the contractile vacuole?

A. The rate would remain the same.

B. The pumping action would stop.

C. The rate would decrease.

D. The rate would increase.

 

100. Cell membranes are described as selectively permeable. Four students were asked to explain
what this means and provided the answers given below.

Student 1: Cell membranes prevent all materials from entering the cell.
Student 2: Cell membranes only provide structural support for the cell.
Student 3: Cell membranes regulate which substances can enter and exit the cell.
Student 4: Cell membranes allow water and water-soluble substances to enter the cell.

Which student correctly identified the function of the selectively permeable membrane?

A. Student 1

B. Student 2

C. Student 3

D. Student 4
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