Genetics Unit

Multiple Choice
Identify the choice that best completes the statement or answers the question.

____	1.	Mendel prevented self-pollination of his plants by
a.
growing only one kind of plant.
b.
preventing crossing-over.
c.
removing the anthers of the plants.
d.
removing the stigmas of the plants.


____	2.	The “father” of genetics was
a.
T. A. Knight.
c.
Gregor Mendel.
b.
Hans Krebs.
d.
None of the above


____	3.	Mendel obtained his P generation by allowing the plants to
a.
self-pollinate.
c.
assort independently.
b.
cross-pollinate.
d.
segregate.


____	4.	What is the probability that the offspring of a homozygous dominant individual and a homozygous recessive individual will exhibit the dominant phenotype?
a.
0.25
c.
0.66
b.
0.5
d.
1.0


____	5.	True-breeding pea plants always
a.
are pollinated by hand.
b.
produce offspring each of which can have multiple forms of a trait.
c.
produce offspring each of which can have only one form of a trait.
d.
are heterozygous.


____	6.	The first filial (F1) generation is the result of
a.
cross-pollination among parents and the next generation.
b.
crosses between individuals of the parental generation.
c.
crosses between the offspring of a parental cross.
d.
self-fertilization between parental stock.


____	7.	Which of the following is the designation for Mendel’s original pure strains of plants?
a.
P
c.
F1
b.
P1
d.
F2


____	8.	F2 : F1 ::
a.
P : F1
c.
F1 : P
b.
F1 : F2
d.
dominant trait : recessive trait


____	9.	The passing of traits from parents to offspring is called
a.
genetics.
c.
development.
b.
heredity.
d.
maturation.


____	10.	A genetic trait that appears in every generation of offspring is called
a.
dominant.
c.
recessive.
b.
phenotypic.
d.
superior.


____	11.	homozygous : heterozygous ::
a.
heterozygous : Bb
c.
BB : Bb
b.
probability : predicting chances
d.
homozygous : BB


____	12.	Mendel’s finding that the inheritance of one trait had no effect on the inheritance of another became known as the
a.
law of dominance.
b.
law of universal inheritance.
c.
law of separate convenience.
d.
law of independent assortment.


____	13.	To describe how traits can disappear and reappear in a certain pattern from generation to generation, Mendel proposed
a.
the law of independent assortment.
b.
the law of segregation.
c.
the law of genotypes.
d.
that the F2 generation will produce only purple flowers.


____	14.	The law of segregation explains that
a.
alleles of a gene separate from each other during meiosis.
b.
different alleles of a gene can never be found in the same organism.
c.
each gene of an organism ends up in a different gamete.
d.
each gene is found on a different molecule of DNA.


____	15.	When Mendel crossed pea plants that differed in two characteristics, such as flower color and plant height,
a.
these experiments led to his law of segregation.
b.
he found that the inheritance of one trait did not influence the inheritance of the other trait.
c.
he found that the inheritance of one trait influenced the inheritance of the other trait.
d.
these experiments were considered failures because the importance of his work was not recognized.


____	16.	The phenotype of an organism
a.
represents its genetic composition.
b.
reflects all the traits that are actually expressed.
c.
occurs only in dominant pure organisms.
d.
cannot be seen.


____	17.	If an individual has two recessive alleles for the same trait, the individual is said to be
a.
homozygous for the trait.
b.
haploid for the trait.
c.
heterozygous for the trait.
d.
mutated.


____	18.	An individual heterozygous for a trait and an individual homozygous recessive for the trait are crossed and produce many offspring. These offspring are likely to be
a.
all the same genotype.
b.
of two different phenotypes.
c.
of three different phenotypes.
d.
all the same phenotype.


____	19.	Tallness (T) is dominant over shortness (t) in pea plants. Which of the following represents the genotype of a pea plant that is heterozygous for tallness?
a.
T
c.
Tt
b.
TT
d.
tt


In humans, having freckles (F) is dominant over not having freckles (f). The inheritance of these traits can be studied using a Punnett square similar to the one shown below.
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____	20.	Refer to the illustration above. The genotype represented in box 1 in the Punnett square would
a.
be homozygous for freckles.
b.
have an extra freckles chromosome.
c.
be heterozygous for freckles.
d.
have freckles chromosomes.


____	21.	Refer to the illustration above. The genotype in box 3 of the Punnett square is
a.
FF.
c.
ff.
b.
Ff.
d.
None of the above


____	22.	A trait that occurs in 450 individuals out of a total of 1,800 individuals occurs with a probability of
a.
0.04.
c.
0.50.
b.
0.25.
d.
0.75.


____	23.	How many different phenotypes can be produced by a pair of codominant alleles?
a.
1
c.
3
b.
2
d.
4
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____	24.	Refer to the illustration above. The phenotype represented by box 1 is
a.
green, inflated.
c.
yellow, inflated.
b.
green, constricted.
d.
yellow, constricted.


____	25.	Refer to the illustration above. The genotype represented by box 2 is
a.
GgIi.
c.
GI.
b.
GGIi.
d.
Gi.


____	26.	2,000 yellow seeds : 8,000 total seeds ::
a.
1 : 6
c.
1 : 3
b.
1 : 8
d.
1 : 4


In rabbits, black fur (B) is dominant over brown fur (b). Consider the following cross between two rabbits.
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____	27.	Refer to the illustration above. The device shown, which is used to determine the probable outcome of genetic crosses, is called a
a.
Mendelian box.
c.
genetic graph.
b.
Punnett square.
d.
phenotypic paradox.


____	28.	Refer to the illustration above. Both of the parents in the cross are
a.
black.
b.
brown.
c.
homozygous dominant.
d.
homozygous recessive.


____	29.	Refer to the illustration above. The phenotype of the offspring indicated by box 3 would be
a.
brown.
b.
black.
c.
a mixture of brown and black.
d.
The phenotype cannot be determined.


____	30.	Refer to the illustration above. The genotypic ratio of the F1 generation would be
a.
1:1.
c.
1:3.
b.
3:1.
d.
1:2:1.


____	31.	What is the expected genotypic ratio resulting from a homozygous dominant ¥ heterozygous monohybrid cross?
a.
1:0
c.
1:2:1
b.
1:1
d.
1:3:1


____	32.	What fraction of the offspring resulting from a heterozygous ¥ heterozygous dihybrid cross are homozygous recessive for both traits?
a.
9/16
c.
3/16
b.
1/4
d.
1/16


____	33.	What is the expected genotypic ratio resulting from a heterozygous ¥ heterozygous monohybrid cross?
a.
1:2:1
c.
1:2
b.
1:3:1
d.
1:0


____	34.	What is the expected phenotypic ratio resulting from a homozygous dominant ¥ heterozygous monohybrid cross?
a.
1:3:1
c.
2:1
b.
1:2:1
d.
1:0
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____	35.	Refer to the illustration above. The phenotype represented by box 1 is
a.
round, yellow.
c.
wrinkled, yellow.
b.
round, green.
d.
wrinkled, green.


____	36.	Refer to the illustration above. The genotype represented by box 2 is
a.
RRYY.
c.
RrYy.
b.
RrYY.
d.
rrYy.


____	37.	Refer to the illustration above. Which of the following boxes represents the same phenotype as box 7?
a.
3
c.
5
b.
4
d.
6


____	38.	An organism that has inherited two of the same alleles of a gene from its parents is called
a.
hereditary.
c.
homozygous.
b.
heterozygous.
d.
a mutation.


____	39.	In pea plants, yellow seeds are dominant over green seeds. What would be the expected genotype ratio in a cross between a plant with green seeds and a plant that is heterozygous for seed color?
a.
1:3
c.
4:1
b.
1:2:1
d.
1:1


____	40.	codominance : both traits are displayed ::
a.
probability : crosses
b.
heterozygous : alleles are the same
c.
homozygous : alleles are the same
d.
Punnett square : chromosomes combine


____	41.	The difference between a monohybrid cross and a dihybrid cross is that
a.
monohybrid crosses involve traits for which only one allele exists, while dihybrid traits involve two alleles.
b.
monohybrid crosses involve self-pollination, while dihybrid crosses involve cross-pollination.
c.
monohybrid crosses involve one trait; dihybrid crosses involve two traits.
d.
dihybrid crosses require two Punnett squares; monohybrid crosses need only one.


____	42.	What fraction of the offspring resulting from a heterozygous ¥ heterozygous dihybrid cross are heterozygous for both traits?
a.
9/16
c.
3/16
b.
1/4
d.
1/16


____	43.	A cross of two individuals for a single contrasting trait is called
a.
monohybrid.
c.
dominant.
b.
dihybrid.
d.
codominant.


____	44.	Each organism has a unique combination of characteristics encoded in molecules of
a.
protein.
c.
carbohydrates.
b.
enzymes.
d.
DNA.


____	45.	The primary function of DNA is to
a.
make proteins.
b.
store and transmit genetic information.
c.
control chemical processes within cells.
d.
prevent mutations.


____	46.	All of the following are true about the structure of DNA except
a.
short strands of DNA are contained in chromosomes inside the nucleus of a cell.
b.
every DNA nucleotide contains a sugar, a phosphate group, and a base.
c.
DNA consists of two strands of nucleotides joined by hydrogen bonds.
d.
the long strands of nucleotides are twisted into a double helix.


____	47.	Molecules of DNA are composed of long chains of
a.
amino acids.
c.
monosaccharides.
b.
fatty acids.
d.
nucleotides.


____	48.	Which of the following is not part of a molecule of DNA?
a.
deoxyribose
c.
phosphate
b.
nitrogenous base
d.
ribose


____	49.	A nucleotide consists of
a.
a sugar, a protein, and adenine.
b.
a sugar, an amino acid, and starch.
c.
a sugar, a phosphate group, and a nitrogenous base.
d.
a starch, a phosphate group, and a nitrogenous base.


____	50.	The part of the molecule for which deoxyribonucleic acid is named is the
a.
phosphate group.
b.
sugar.
c.
nitrogenous base.
d.
None of the above; DNA is not named after part of the molecule.
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Refer to the illustration above. The entire molecule shown in the diagram is called a(n)
a.
amino acid.
c.
polysaccharide.
b.
nucleotide.
d.
pyrimidine.


____	52.	Purines and pyrimidines are
a.
bases found in amino acids.
b.
molecules that can replace phosphate groups from defective DNA.
c.
names of specific types of DNA molecules.
d.
bases found in nucleotides.


____	53.	The scientists credited with establishing the structure of DNA are
a.
Avery and Chargaff.
c.
Mendel and Griffith.
b.
Hershey and Chase.
d.
Watson and Crick.


____	54.	X-ray diffraction photographs by Wilkins and Franklin suggested that
a.
DNA and RNA are the same molecules.
b.
DNA is composed of either purines or pyrimidines, but not both.
c.
DNA molecules are arranged as a tightly coiled helix.
d.
DNA and proteins have the same basic structure.


____	55.	Watson and Crick built models that demonstrated that
a.
DNA and RNA have the same structure.
b.
DNA is made of two chains in a double helix.
c.
guanine forms hydrogen bonds with adenine.
d.
thymine forms hydrogen bonds with cytosine.


____	56.	Chargaff’s rules, the base-pairing rules, state that in DNA
a.
the amount of adenine equals the amount of thymine.
b.
the amount of guanine equals the amount of cytosine.
c.
the amount of guanine equals the amount of thymine.
d.
Both a and b


____	57.	The base-pairing rules state that the following are base pairs in DNA:
a.
adenine—thymine; uracil—cytosine.
b.
adenine—thymine; guanine—cytosine.
c.
adenine—guanine; thymine—cytosine.
d.
uracil—thymine; guanine—cytosine.


____	58.	ATTG : TAAC ::
a.
AAAT : TTTG
c.
GTCC : CAGG
b.
TCGG : AGAT
d.
CGAA : TGCG


____	59.	The addition of nucleotides to form a complementary strand of DNA
a.
is catalyzed by DNA polymerase.
b.
is accomplished only in the presence of tRNA.
c.
prevents separation of complementary strands of RNA.
d.
is the responsibility of the complementary DNA mutagens.


____	60.	Which of the following is not true about DNA replication?
a.
It must occur before a cell can divide.
b.
Two complementary strands are duplicated.
c.
The double strand unwinds while it is being duplicated.
d.
The process is catalyzed by enzymes called DNA mutagens.


____	61.	During DNA replication, a complementary strand of DNA is made for each original DNA strand. Thus, if a portion of the original strand is CCTAGCT, then the new strand will be
a.
TTGCATG.
c.
CCTAGCT.
b.
AAGTATC.
d.
GGATCGA.


____	62.	The enzymes responsible for adding nucleotides to the exposed DNA template bases are
a.
replicases.
c.
helicases.
b.
DNA polymerases.
d.
nucleotidases.


____	63.	The function of tRNA is to
a.
synthesize DNA.
b.
synthesize mRNA.
c.
form ribosomes.
d.
transfer amino acids to ribosomes.


____	64.	Which of the following types of RNA carries instructions for making proteins?
a.
mRNA
c.
tRNA
b.
rRNA
d.
All of the above


____	65.	RNA differs from DNA in that RNA
a.
is sometimes single-stranded.
b.
contains a different sugar molecule.
c.
contains the nitrogenous base uracil.
d.
All of the above


____	66.	Which of the following is not found in DNA?
a.
adenine
c.
uracil
b.
cytosine
d.
None of the above


____	67.	RNA is chemically similar to DNA except that its sugars have an additional oxygen atom, and the base thymine is replaced by a structurally similar base called
a.
uracil.
c.
cytosine.
b.
alanine.
d.
codon.


____	68.	In RNA molecules, adenine is complementary to
a.
cytosine.
c.
thymine.
b.
guanine.
d.
uracil.


mRNA: CUCAAGUGCUUC
Genetic Code:
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____	69.	Refer to the illustration above. Which of the following is the series of amino acids encoded by the piece of mRNA shown above?
a.
Ser—Tyr—Arg—Gly
b.
Val—Asp—Pro—His
c.
Leu—Lys—Cys—Phe
d.
Pro—Glu—Leu—Val


____	70.	Refer to the illustration above. Which of the following would represent the strand of DNA from which the mRNA strand was made?
a.
CUCAAGUGCUUC
b.
GAGUUCACGAAG
c.
GAGTTCACGAAG
d.
AGACCTGTAGGA


____	71.	Refer to the illustration above. The anticodons for the codons in the mRNA in the diagram are
a.
GAG—UUC—ACG—AAG.
b.
GAG—TTC—ACG—AAG.
c.
CUC—GAA—CGU—CUU.
d.
CUU—CGU—GAA—CUC.


____	72.	During translation, a ribosome binds to
a.
DNA.
c.
protein.
b.
mRNA.
d.
a peptide bond.


____	73.	Suppose that you are given a polypeptide sequence containing the following sequence of amino acids: tyrosine, proline, aspartic acid, isoleucine, and cysteine. Use the portion of the genetic code given in the table below to determine the DNA sequence that codes for this polypeptide sequence.

mRNA
Amino acid
UAU, UAC
tyrosine
CCU, CCC, CCA, CCG
proline
GAU, GAC
aspartic acid
AUU, AUC, AUA
isoleucine
UGU, UGC
cysteine

a.
AUGGGUCUAUAUACG
b.
ATGGGTCTATATACG
c.
GCAAACTCGCGCGTA
d.
ATTGGGCTTTAAACA


____	74.	Each of the following is a type of RNA except
a.
carrier RNA.
c.
ribosomal RNA.
b.
messenger RNA.
d.
transfer RNA.


____	75.	In order for protein synthesis to occur, mRNA must migrate to the
a.
ribosomes.
c.
RNA polymerase.
b.
lac operon.
d.
heterochromatin.


____	76.	During transcription,
a.
proteins are synthesized.
c.
RNA is produced.
b.
DNA is replicated.
d.
translation occurs.


____	77.	Transcription proceeds when RNA polymerase
a.
attaches to a ribosome.
b.
binds to a promoter on a strand of DNA.
c.
binds to a strand of RNA.
d.
unwinds the DNA molecule.


____	78.	Transcription is the process by which genetic information encoded in DNA is transferred to a(n)
a.
RNA molecule.
c.
uracil molecule.
b.
DNA molecule.
d.
transposon.


____	79.	Each nucleotide triplet in mRNA that specifies a particular amino acid is called a(n)
a.
mutagen.
c.
anticodon.
b.
codon.
d.
exon.


____	80.	The human genome contains
a.
30,000 genes.
c.
23 chromosomes.
b.
3.2 billion base pairs.
d.
All of the above


____	81.	During translation, the amino acid detaches from the transfer RNA molecule and attaches to the end of a growing protein chain when
a.
the ribosomal RNA anticodon is paired up with the messenger RNA codon.
b.
the transfer RNA anticodon is paired up with the messenger RNA codon.
c.
a “stop” codon is encountered.
d.
the protein chain sends a signal through the nerve cells to the brain.


____	82.	The transfer of genetic material from one cell to another, which Frederick Griffith studied, is called
a.
transduction.
c.
recombination.
b.
transformation.
d.
genetic transfer.


____	83.	Oswald Avery showed that
a.
cells missing protein and RNA were able to transform R cells into S cells and kill mice, but cells missing DNA could not.
b.
cells missing DNA were able to transform R cells into S cells and kill mice, but cells missing protein and RNA could not.
c.
cells missing DNA, protein, and RNA were able to transform R cells into S cells and kill mice.
d.
cells missing DNA, protein, and RNA were not able to transform R cells into S cells and kill mice.


____	84.	In their experiments, Hershey and Chase used
a.
DNA labeled with radioactive sulfur.
b.
protein labeled with radioactive phosphorus.
c.
DNA labeled with radioactive phosphorus.
d.
protein labeled with both radioactive sulfur and radioactive phosphorus.


____	85.	An error in DNA replication can cause
a.
mutations.
c.
genetic variation.
b.
cancer.
d.
All of the above


____	86.	The X and Y chromosomes are called the
a.
extra chromosomes.
b.
phenotypes.
c.
sex chromosomes.
d.
All of the above


____	87.	Down syndrome : nondisjunction ::
a.
chromatids : centromere
b.
male : XY chromosomes
c.
haploid : mitosis
d.
meiosis : diploid


____	88.	female : XX ::
a.
female : gametes
c.
male : YY
b.
female : eggs
d.
male : XY


____	89.	Which of the following is the best explanation for the observation that females rarely get the disease hemophilia?
a.
Large quantities of male hormones are necessary in order for the allele carrying the disease to be expressed.
b.
Female fetuses that carry the allele for the disease die before birth.
c.
A female could get the disease only by having a mother who is a carrier and a father who has the disease. Since most males with the disease do not survive to reproductive age, this is an extremely unlikely event.
d.
A female could get the disease only by having parents who are both carriers of the disease. Because females cannot be carriers, this is an impossible event.


____	90.	In a mating between two parental types, one of which is homozygous dominant for two linked traits and one of which is homozygous recessive for the same two linked traits, evidence of crossing-over would be apparent in which of the following generations?
a.
parents
c.
F2
b.
F1
d.
All of the above


____	91.	Which of the following is not true of chromosome maps?
a.
They depict the linear sequence of genes on a chromosome.
b.
They are constructed using crossing-over data from mating experiments.
c.
They depict absolute distances between genes on a chromosome.
d.
They are practical with species having only a few chromosomes.


____	92.	A mutation caused by a piece of DNA breaking away from its chromosome and becoming attached to a nonhomologous chromosome is called
a.
deletion.
c.
inversion.
b.
duplication.
d.
translocation.


____	93.	A change in a gene due to damage or incorrect copying is called
a.
evolution.
c.
segregation.
b.
meiosis.
d.
a mutation.


____	94.	The effects of a mutation can be
a.
helpful.
c.
neutral.
b.
harmful.
d.
All of the above


____	95.	A diagram in which several generations of a family and the occurrence of certain genetic characteristics are shown is called a
a.
Punnett square.
c.
pedigree.
b.
monohybrid cross.
d.
family karyotype.


____	96.	A family record that indicates the occurrence of a trait is a
a.
sonogram.
c.
pedigree.
b.
karyotype.
d.
chromosome map.


____	97.	Which of the following traits is controlled by multiple alleles in humans?
a.
sickle cell anemia
c.
hemophilia
b.
blood type
d.
pattern baldness


____	98.	What would be the blood type of a person who inherited an A allele from one parent and an O allele from the other?
a.
type A
c.
type AB
b.
type B
d.
type O


____	99.	In humans, the risks of passing on a genetic disorder to one’s children can be assessed by
a.
analysis of a pedigree.
b.
genetic counseling.
c.
prenatal testing.
d.
All of the above


____	100.	Genetic counseling is a process that
a.
helps identify parents at risk for having children with genetic defects.
b.
assists parents in deciding whether or not to have children.
c.
uses a family pedigree.
d.
All of the above


____	101.	While studying several generations of a particular family, a geneticist observed that a certain disease was found equally in males and females and that all children who had the disease had parents who also had the disease. The gene coding for this disease is probably
a.
sex-linked recessive.
b.
sex-linked dominant.
c.
autosomal recessive.
d.
autosomal dominant.


____	102.	If both parents carry the recessive allele that causes cystic fibrosis, the chance that their child will develop the disease is
a.
one in two.
c.
two in five.
b.
one in four.
d.
100%.


____	103.	If a characteristic is sex-linked, it
a.
occurs most commonly in males.
b.
occurs only in females.
c.
can never occur in females.
d.
is always fatal.


____	104.	Since the allele for colorblindness is located on the X chromosome, colorblindness
a.
cannot be inherited.
b.
occurs only in adults.
c.
is sex-linked.
d.
None of the above


____	105.	People with Down syndrome have
a.
45 chromosomes.
c.
47 chromosomes.
b.
46 chromosomes.
d.
no X chromosomes.


____	106.	The sex of an offspring is determined by
a.
the mother.
c.
both parents.
b.
the father.
d.
the offspring.


____	107.	If nondisjunction occurs,
a.
there will be too many gametes produced.
b.
no gametes will be produced.
c.
a gamete will receive too many or too few copies of a chromosome.
d.
mitosis cannot take place.


____	108.	Consider a cross between a homozygous white-eyed female Drosophila and a red-eyed male Drosophila. What proportion of the female offspring would be expected to be white-eyed? What proportion of the male offspring would be expected to be white-eyed?
a.
none; all
c.
all; none
b.
50%; 50%
d.
none; 25%


____	109.	Restriction enzymes are specific in their identification of
a.
base sequences.
c.
proteins.
b.
amino acids.
d.
chromosomes.


____	110.	Fragments of DNA having complementary “sticky ends”
a.
are found only in bacterial cells.
b.
can join with each other.
c.
can join only with complementary fragments of the same species.
d.
are immediately digested by enzymes in the cytoplasm of the cell.


____	111.	Enzymes that cut DNA molecules at specific places
a.
have sticky ends.
b.
are restriction enzymes.
c.
work only on bacterial DNA.
d.
always break the DNA between guanine and adenine.


____	112.	Plasmids
a.
are circular pieces of bacterial DNA.
b.
replicate when the organism’s main chromosome replicates.
c.
are often used as vectors in genetic engineering.
d.
All of the above


____	113.	Cloning is a process by which
a.
undesirable genes may be eliminated.
b.
many identical DNA fragments are produced.
c.
a virus and a bacterium may be fused into one.
d.
many identical cells may be produced.


____	114.	Which of the following procedures is not a usual step in a recombinant DNA experiment?
a.
inducing a mutation in a source chromosome
b.
cutting DNA with a restriction enzyme
c.
recombining pieces of DNA from different organisms
d.
cloning and screening bacterial cells


____	115.	The use of genetic engineering to transfer human genes into bacteria
a.
is impossible with current technology.
b.
causes the human genes to manufacture bacterial proteins.
c.
results in the formation of a new species of organism.
d.
allows the bacteria to produce human proteins.


____	116.	A strand of DNA formed by the splicing of DNA from two different species is called
a.
determinant RNA.
c.
plasmid DNA.
b.
recombinant DNA.
d.
restriction RNA.


____	117.	Recombinant DNA is formed by joining DNA molecules
a.
from two different sources.
b.
from two chromosomes of the same organism.
c.
with RNA molecules.
d.
with proteins from a different species.


____	118.	donor gene : recombinant DNA ::
a.
heat : ice
b.
sugar : salt
c.
basketball : basketball court
d.
false tooth : complete set of teeth


____	119.	DNA fingerprinting has been used in criminal investigations because
a.
criminals leave DNA samples behind them when they touch objects at a crime scene.
b.
DNA analysis is believed to allow investigators to distinguish body cells of different individuals, who are unlikely to have the same DNA.
c.
bacterial DNA on the hands of criminals may provide a clue as to where that person was when the crime was committed.
d.
DNA found on murder weapons is easy to identify.


____	120.	The analysis of variable number tandem repeats (VNTRs) is the procedure used for
a.
making recombinant DNA.
b.
DNA fingerprinting.
c.
creating plasmids in bacterial cells.
d.
cloning cells that might contain specific genes of interest.


____	121.	PCR and DNA replication
a.
are used in genetic engineering to make copies of RNA.
b.
require the same ingredients to make copies of DNA.
c.
are used in genetic engineering to make proteins.
d.
None of the above


____	122.	PCR : copies of DNA segments ::
a.
genetically engineered bacterium : human proteins
b.
genetic engineering : new genes
c.
RNA polymerase : restriction enzymes
d.
DNA plasmid : gel electrophoresis


____	123.	A genome is
a.
an organism’s collection of genes.
b.
a process used to copy DNA.
c.
the nucleotide sequence that makes up a particular gene.
d.
a fragment of DNA added to a chromosome during a recombinant DNA experiment.


____	124.	A goal of the Human Genome Project is to
a.
create maps showing where genes are located on human chromosomes.
b.
create maps showing where chromosomes are located on human genes.
c.
treat patients with genetic diseases.
d.
identify people with genetic diseases.


____	125.	Transferring normal human genes into human cells that lack them
a.
is impossible at this time.
b.
will cause cancer.
c.
will cause antibodies to kill those cells.
d.
is called gene therapy.


____	126.	A vaccine made from the DNA of a pathogen
a.
does not cause the disease.
b.
causes a mild form of the disease.
c.
protects against other diseases as well as the disease caused by the pathogen.
d.
may not work.


____	127.	A gene that codes for resistance to an herbicide has been added to the genome of certain plants. These plants will
a.
produce chemicals that kill weeds growing near them.
b.
die when exposed to the herbicide.
c.
convert the herbicide to fertilizer.
d.
survive when the herbicide is sprayed on the field.


____	128.	Legumes are plants with nodules on their roots containing bacteria that convert N2 gas into a form of nitrogen that plants can use. If other crops, especially major cash crops, could be genetically engineered to carry out this process,
a.
the need for nitrogen fertilizers would be greatly reduced.
b.
plants would be able to absorb N2 from the air and convert it to a useful form.
c.
the cost of cultivating the crops would be considerably reduced.
d.
All of the above


____	129.	Genetic engineering of crop plants to make them resistant to weed killers is important because
a.
it increases erosion of topsoil.
b.
many weed killers remain active for years.
c.
weed killers also kill moth and butterfly larvae.
d.
the cost of producing these crops is less since they do not need to be weeded.


____	130.	Which of the following is not a concern expressed by some people about genetic engineering?
a.
Wild plants could crossbreed with engineered crop plants and become “superweeds.”
b.
Genetically engineered crops could produce chemicals that leach into the ground water and poison people who drink the water.
c.
Loss of confidentiality could cause discrimination in the workplace.
d.
Future generations of humans could be affected if reproductive cells are involved in gene therapy.


____	131.	One of the surprising discoveries of the Human Genome Project was that
a.
the human genome consists of only about 30,000 to 40,000 genes.
b.
98 percent of the human genome codes for proteins.
c.
each gene encodes only a single protein.
d.
the human genome contains no transposons.


____	132.	An understanding of the human genome is aided by an understanding of
a.
mathematics.
b.
computer science.
c.
DNA fingerprints.
d.
the genomes of model species.


____	133.	Specific genes responsible for genetic disorders will be identified by
a.
studying families in which the disorder appears.
b.
studying genetic maps.
c.
using information from the Human Genome Project.
d.
All of the above


____	134.	A DNA microarray is an important tool because it
a.
can cure cancer.
b.
shows which genes are active in a cell.
c.
identifies an individual.
d.
dyes tumor cells to kill them.


Completion
Complete each statement.

	135.	A trait that is not expressed in the F1 generation resulting from the crossbreeding of two genetically different, true-breeding organisms is called ____________________.

	136.	In Mendel’s experiments, a trait that disappeared in the F1 generation but reappeared in the F2 generation was always a ____________________.

	137.	Different forms of a particular gene, which Mendel called factors, are now called ____________________.

	138.	Enzymes called helicases are responsible for unwinding the DNA double helix by breaking the ____________________ bonds that hold the complementary strands together.

	139.	In humans, the genotype XX results in a(n) ____________________.

	140.	Identifying patterns of inheritance within a family over several generations is possible by studying a diagram called a(n) ____________________.

	141.	The failure of replicated chromosomes to separate is called ____________________.

	142.	The process that involves isolating a gene from the DNA of one organism and transferring the gene into the DNA of another organism is called _________________________.

	143.	The name of the scientific program with the goals of constructing physical maps of human chromosomes and determining the DNA sequences of those chromosomes is the _________________________.

	144.	A(n) ____________________ is a preparation of killed or weakened pathogens that is introduced into the body to produce immunity.

Problem

	145.	In tomato plants, tallness is dominant over dwarfness and hairy stems are dominant over hairless stems. True-breeding (homozygous) plants that are tall and have hairy stems are available. True-breeding (homozygous) plants that are dwarf and have hairless stems are also available. Design an experiment to determine whether the genes for height and hairiness of stem are on the same or different chromosomes. Explain how you will be able to determine from the results whether the genes are on the same chromosome or different chromosomes, and whether they are close to each other or far apart if they are on the same chromosome. Write your answer in the space below.

	146.	A scientist crossed true-breeding tall and hairy-stemmed tomato plants with true-breeding dwarf and hairless-stemmed tomato plants. He found that all of the F1 plants produced as a result of this cross were tall and hairy-stemmed. He then allowed the F1 plants to pollinate each other and obtained 1000 F2 plants. Of these 1000 F2 plants, he observed the following numbers of four different phenotypes:

557 tall and hairy-stemmed plants
192 dwarf and hairy-stemmed plants
180 tall and hairless-stemmed plants
71 dwarf and hairless-stemmed plants

Write your answers to the following in the space below or on a separate sheet of paper.
a.	Which height characteristic is dominant, tallness or dwarfness?
b.	Which stem characteristic is dominant, hairiness or hairlessness?
c.	What are the genotypes of the original, true-breeding parents? (Be sure to indicate what the symbols you use stand for.)
d.	What are the genotypes of the F1 hybrid plants? (Be sure to indicate what the symbols you use stand for.)
e.	What are the genotypes of the four types of plants found in the F2 generation? (Be sure to indicate what the symbols you use stand for.)
f.	What were the expected numbers of plants of each type in the F2 generation? (Round off to the nearest whole numbers.)
g.	Why did the observed numbers of plants of each type in the F2 generation differ from the expected?
h.	How could this experiment have been changed to obtain numbers of plants of each type in the F2 generation that were closer to the expected numbers?

	147.	In humans, cystic fibrosis is caused by a recessive gene that is not sex-linked. A man and a woman, neither of whom has cystic fibrosis, have two children with the disease. What is the probability that their third child will have the disease? Write your answer in the space below.

Essay

	148.	Describe Mendel’s observation regarding independent assortment. Write your answer in the space below.

	149.	In order to transfer a gene from a member of one species to another, several steps must be followed. Identify, in the correct order, the steps of a recombinant DNA experiment. Write your answer in the space below.

Genetics Unit
Answer Section

MULTIPLE CHOICE

	1.	ANS:	C	PTS:	1	DIF:	1	OBJ:	9-1.1

	2.	ANS:	C	PTS:	1	DIF:	1	OBJ:	9-1.1

	3.	ANS:	A	PTS:	1	DIF:	1	OBJ:	9-1.2

	4.	ANS:	D	PTS:	1	DIF:	1	OBJ:	9-2.2

	5.	ANS:	C	PTS:	1	DIF:	1	OBJ:	9-1.2

	6.	ANS:	B	PTS:	1	DIF:	1	OBJ:	9-1.2

	7.	ANS:	A	PTS:	1	DIF:	1	OBJ:	9-1.2

	8.	ANS:	C	PTS:	1	DIF:	2	OBJ:	9-1.2

	9.	ANS:	B	PTS:	1	DIF:	1	OBJ:	9-1.4

	10.	ANS:	A	PTS:	1	DIF:	1	OBJ:	9-1.3

	11.	ANS:	C	PTS:	1	DIF:	2	OBJ:	9-1.3

	12.	ANS:	D	PTS:	1	DIF:	1	OBJ:	9-1.4

	13.	ANS:	B	PTS:	1	DIF:	2	OBJ:	9-1.4

	14.	ANS:	A	PTS:	1	DIF:	1	OBJ:	9-1.5

	15.	ANS:	B	PTS:	1	DIF:	1	OBJ:	9-1.4

	16.	ANS:	B	PTS:	1	DIF:	1	OBJ:	9-2.1

	17.	ANS:	A	PTS:	1	DIF:	1	OBJ:	9-2.1

	18.	ANS:	B	PTS:	1	DIF:	2	OBJ:	9-2.1

	19.	ANS:	C	PTS:	1	DIF:	2	OBJ:	9-2.1

	20.	ANS:	A	PTS:	1	DIF:	2	OBJ:	9-2.3

	21.	ANS:	B	PTS:	1	DIF:	2	OBJ:	9-2.3

	22.	ANS:	B	PTS:	1	DIF:	2	OBJ:	9-2.2

	23.	ANS:	C	PTS:	1	DIF:	2	OBJ:	9-2.1

	24.	ANS:	A	PTS:	1	DIF:	2	OBJ:	9-2.3

	25.	ANS:	B	PTS:	1	DIF:	2	OBJ:	9-2.3

	26.	ANS:	D	PTS:	1	DIF:	2	OBJ:	9-2.2

	27.	ANS:	B	PTS:	1	DIF:	1	OBJ:	9-2.3

	28.	ANS:	A	PTS:	1	DIF:	2	OBJ:	9-2.1

	29.	ANS:	B	PTS:	1	DIF:	2	OBJ:	9-2.1

	30.	ANS:	D	PTS:	1	DIF:	2	OBJ:	9-2.1

	31.	ANS:	B	PTS:	1	DIF:	2	OBJ:	9-2.1

	32.	ANS:	D	PTS:	1	DIF:	2	OBJ:	9-2.5

	33.	ANS:	A	PTS:	1	DIF:	2	OBJ:	9-2.5

	34.	ANS:	D	PTS:	1	DIF:	2	OBJ:	9-2.2

	35.	ANS:	A	PTS:	1	DIF:	2	OBJ:	9-2.3

	36.	ANS:	C	PTS:	1	DIF:	2	OBJ:	9-2.3

	37.	ANS:	D	PTS:	1	DIF:	2	OBJ:	9-2.3

	38.	ANS:	C	PTS:	1	DIF:	1	OBJ:	9-1.5

	39.	ANS:	D	PTS:	1	DIF:	2	OBJ:	9-2.2

	40.	ANS:	C	PTS:	1	DIF:	2	OBJ:	9-2.1

	41.	ANS:	C	PTS:	1	DIF:	1	OBJ:	9-2.5

	42.	ANS:	B	PTS:	1	DIF:	2	OBJ:	9-2.5

	43.	ANS:	A	PTS:	1	DIF:	1	OBJ:	9-2.5

	44.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-4.1

	45.	ANS:	B	PTS:	1	DIF:	2	OBJ:	10-2.4

	46.	ANS:	A	PTS:	1	DIF:	1	OBJ:	10-2.2

	47.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-2.1

	48.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-2.2

	49.	ANS:	C	PTS:	1	DIF:	1	OBJ:	10-2.2

	50.	ANS:	B	PTS:	1	DIF:	1	OBJ:	10-2.2

	51.	ANS:	B	PTS:	1	DIF:	1	OBJ:	10-2.2

	52.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-2.2

	53.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-2.1

	54.	ANS:	C	PTS:	1	DIF:	1	OBJ:	10-2.1

	55.	ANS:	B	PTS:	1	DIF:	1	OBJ:	10-2.3

	56.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-2.4

	57.	ANS:	B	PTS:	1	DIF:	1	OBJ:	10-2.4

	58.	ANS:	C	PTS:	1	DIF:	2	OBJ:	10-2.4

	59.	ANS:	A	PTS:	1	DIF:	1	OBJ:	10-3.2

	60.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-3.1

	61.	ANS:	D	PTS:	1	DIF:	2	OBJ:	10-3.3

	62.	ANS:	B	PTS:	1	DIF:	1	OBJ:	10-3.2

	63.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-4.5

	64.	ANS:	A	PTS:	1	DIF:	2	OBJ:	10-4.5

	65.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-4.2

	66.	ANS:	C	PTS:	1	DIF:	1	OBJ:	10-2.2

	67.	ANS:	A	PTS:	1	DIF:	1	OBJ:	10-4.2

	68.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-4.2

	69.	ANS:	C	PTS:	1	DIF:	2	OBJ:	10-4.4

	70.	ANS:	C	PTS:	1	DIF:	2	OBJ:	10-4.1

	71.	ANS:	A	PTS:	1	DIF:	2	OBJ:	10-4.5

	72.	ANS:	B	PTS:	1	DIF:	1	OBJ:	10-4.5

	73.	ANS:	B	PTS:	1	DIF:	3	OBJ:	10-4.1

	74.	ANS:	A	PTS:	1	DIF:	1	OBJ:	10-4.5

	75.	ANS:	A	PTS:	1	DIF:	1	OBJ:	10-4.1

	76.	ANS:	C	PTS:	1	DIF:	1	OBJ:	10-4.3

	77.	ANS:	B	PTS:	1	DIF:	1	OBJ:	10-4.3

	78.	ANS:	A	PTS:	1	DIF:	1	OBJ:	10-4.1

	79.	ANS:	B	PTS:	1	DIF:	1	OBJ:	10-4.4

	80.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-4.6

	81.	ANS:	B	PTS:	1	DIF:	1	OBJ:	10-4.5

	82.	ANS:	B	PTS:	1	DIF:	1	OBJ:	10-1.1

	83.	ANS:	A	PTS:	1	DIF:	2	OBJ:	10-1.2

	84.	ANS:	C	PTS:	1	DIF:	1	OBJ:	10-1.3

	85.	ANS:	D	PTS:	1	DIF:	1	OBJ:	10-3.5

	86.	ANS:	C	PTS:	1	DIF:	1	OBJ:	12-1.1

	87.	ANS:	B	PTS:	1	DIF:	2	OBJ:	12-1.5

	88.	ANS:	D	PTS:	1	DIF:	2	OBJ:	12-1.1

	89.	ANS:	C	PTS:	1	DIF:	2	OBJ:	12-1.3

	90.	ANS:	C	PTS:	1	DIF:	2	OBJ:	12-1.4

	91.	ANS:	C	PTS:	1	DIF:	2	OBJ:	12-1.4

	92.	ANS:	D	PTS:	1	DIF:	1	OBJ:	12-1.5

	93.	ANS:	D	PTS:	1	DIF:	1	OBJ:	12-1.5

	94.	ANS:	D	PTS:	1	DIF:	2	OBJ:	12-1.5

	95.	ANS:	C	PTS:	1	DIF:	1	OBJ:	12-2.1

	96.	ANS:	C	PTS:	1	DIF:	1	OBJ:	12-2.1

	97.	ANS:	B	PTS:	1	DIF:	1	OBJ:	12-2.3

	98.	ANS:	A	PTS:	1	DIF:	2	OBJ:	12-2.3

	99.	ANS:	D	PTS:	1	DIF:	1	OBJ:	12-2.5

	100.	ANS:	D	PTS:	1	DIF:	1	OBJ:	12-2.5

	101.	ANS:	D	PTS:	1	DIF:	2	OBJ:	12-2.2

	102.	ANS:	B	PTS:	1	DIF:	2	OBJ:	12-2.2

	103.	ANS:	A	PTS:	1	DIF:	1	OBJ:	12-1.3

	104.	ANS:	C	PTS:	1	DIF:	1	OBJ:	12-1.3

	105.	ANS:	C	PTS:	1	DIF:	1	OBJ:	12-1.5

	106.	ANS:	B	PTS:	1	DIF:	1	OBJ:	12-1.2

	107.	ANS:	C	PTS:	1	DIF:	1	OBJ:	12-1.5

	108.	ANS:	A	PTS:	1	DIF:	3	OBJ:	12-1.3

	109.	ANS:	A	PTS:	1	DIF:	1	OBJ:	13-1.2

	110.	ANS:	B	PTS:	1	DIF:	1	OBJ:	13-1.2

	111.	ANS:	B	PTS:	1	DIF:	1	OBJ:	13-1.2

	112.	ANS:	D	PTS:	1	DIF:	1	OBJ:	13-1.3

	113.	ANS:	D	PTS:	1	DIF:	1	OBJ:	13-1.3

	114.	ANS:	A	PTS:	1	DIF:	1	OBJ:	13-1.3

	115.	ANS:	D	PTS:	1	DIF:	1	OBJ:	13-1.3

	116.	ANS:	B	PTS:	1	DIF:	1	OBJ:	13-1.3

	117.	ANS:	A	PTS:	1	DIF:	1	OBJ:	13-1.3

	118.	ANS:	D	PTS:	1	DIF:	2	OBJ:	13-1.3

	119.	ANS:	B	PTS:	1	DIF:	1	OBJ:	13-1.4

	120.	ANS:	B	PTS:	1	DIF:	1	OBJ:	13-1.1

	121.	ANS:	B	PTS:	1	DIF:	2	OBJ:	13-1.2

	122.	ANS:	A	PTS:	1	DIF:	2	OBJ:	13-2.1

	123.	ANS:	A	PTS:	1	DIF:	1	OBJ:	13-2.1

	124.	ANS:	A	PTS:	1	DIF:	1	OBJ:	13-2.1

	125.	ANS:	D	PTS:	1	DIF:	1	OBJ:	13-3.2

	126.	ANS:	A	PTS:	1	DIF:	1	OBJ:	13-3.1

	127.	ANS:	D	PTS:	1	DIF:	2	OBJ:	13-3.4

	128.	ANS:	D	PTS:	1	DIF:	2	OBJ:	13-3.4

	129.	ANS:	D	PTS:	1	DIF:	1	OBJ:	13-3.4

	130.	ANS:	B	PTS:	1	DIF:	1	OBJ:	13-3.5

	131.	ANS:	A	PTS:	1	DIF:	1	OBJ:	13-2.2

	132.	ANS:	D	PTS:	1	DIF:	1	OBJ:	13-2.3

	133.	ANS:	D	PTS:	1	DIF:	1	OBJ:	13-2.4

	134.	ANS:	B	PTS:	1	DIF:	1	OBJ:	13-2.5

COMPLETION

	135.	ANS:	recessive

PTS:	1	DIF:	1	OBJ:	9-1.3

	136.	ANS:	recessive trait

PTS:	1	DIF:	2	OBJ:	9-1.3

	137.	ANS:	alleles

PTS:	1	DIF:	1	OBJ:	9-1.5

	138.	ANS:	hydrogen

PTS:	1	DIF:	1	OBJ:	10-2.3

	139.	ANS:	female

PTS:	1	DIF:	1	OBJ:	12-1.2

	140.	ANS:	pedigree

PTS:	1	DIF:	1	OBJ:	12-2.1

	141.	ANS:	nondisjunction

PTS:	1	DIF:	1	OBJ:	12-1.5

	142.	ANS:	genetic engineering

PTS:	1	DIF:	1	OBJ:	13-1.3

	143.	ANS:	Human Genome Project

PTS:	1	DIF:	1	OBJ:	13-2.1

	144.	ANS:	vaccine

PTS:	1	DIF:	1	OBJ:	13-3.1

PROBLEM

	145.	ANS:	
The experiment should be designed to produce F1 plants that are then allowed to pollinate the other plants’ flowers and produce an F2 generation of plants. If the F2 generation has four different phenotypes present in approximate proportions of 9/16 tall and hairy, 3/16 tall and hairless, 3/16 dwarf and hairy, and 1/16 dwarf and hairless, then the student can conclude that the genes for height and hairiness are on different chromosomes. If the F2 generation has only two different phenotypes present in approximate proportions of 3/4 tall and hairy and 1/4 dwarf and hairless, then the student can conclude that the genes for height and hairiness are on the same chromosome. The student could also conclude that the genes are located very close to each other on the chromosome. If the F2 generation has four different phenotypes with the tall and hairless types composing less than 3/16 of the total number and the dwarf and hairy types composing less than 3/16 of the total number, then the student could conclude that the genes for height and hairiness are on the same chromosome but not located adjacent to each other.

PTS:	1	DIF:	3	OBJ:	9-1.5

	146.	ANS:	
a.	Tallness is dominant.
b.	Hairiness is dominant.
c.	Let T stand for tallness, t stand for dwarfness, H stand for hairiness, and h stand for hairlessness. The tall, hairy-stemmed true-breeding parent has the genotype TTHH. The dwarf, hairless-stemmed true-breeding parent has the genotype tthh.
d.	Use the same symbols as in answer c above. The F1 plants all have the same genotype, which is TtHh.
e.	Use the same symbols as in answer c above. The possible genotypes of the F2 plants are the following:
	tall and hairy-stemmed plants: TTHH, TTHh, TtHh, TtHH
	tall and hairless-stemmed plants: TThh, Tthh
	dwarf and hairy-stemmed plants: ttHH, ttHh
	dwarf and hairless-stemmed plants: tthh
f.	The expected numbers were as follows: 563 tall and hairy-stemmed plants, 188 tall and hairless-stemmed plants, 188 dwarf and hairy-stemmed plants, 63 dwarf and hairless-stemmed plants. (Notice that rounding causes the total to exceed 1000.)
g.	The expected numbers are based on probabilities. The actual numbers should be close to the expected, but would not likely be exactly the expected numbers.
h.	Increasing the sample size, say to 10,000 plants, would likely result in the observed numbers being closer to the expected numbers. Again, this is because of probabilities.

PTS:	1	DIF:	3	OBJ:	9-2.2

	147.	ANS:	
The probability is 25%. (The probability that any one child will have the disease is 25%. This probability is entirely independent of the number of children already born with the disease.)

PTS:	1	DIF:	2	OBJ:	12-2.2

ESSAY

	148.	ANS:	
From his work on pea plants, Mendel concluded that factors for different characteristics are not connected. This principle became the law of independent assortment: Factors for different characteristics are distributed independently of one another during the formation of gametes.

PTS:	1	DIF:	1	OBJ:	9-1.4

	149.	ANS:	
First, DNA from a source organism must be cut using a restriction enzyme, resulting in a fragment of DNA containing a desired gene for transfer. Then recombinant DNA is produced by inserting the source DNA fragment into bacterial or viral DNA, creating a vector that is allowed to infect a bacterial cell. Third, the bacterial cell is cloned. Finally, the cloned bacteria are screened to select those cells that exhibit the desired gene action.

PTS:	1	DIF:	2	OBJ:	13-1.3

