H-B Woodlawn AP Biology 

Name____________________   Block _____


Mendel and Heredity Quiz/Test

Choose the best answer:

_____ 1.   What is the relationship between genes and chromosomes?

a. DNA is made up of two chromosomes on each gene.

b. It’s a classic story, Gene likes her, she likes somebody else; nobody is happy.

c. A gene is a segment of DNA; a chromosome is two copies (chromatids) of coiled DNA and associated proteins.

d. The chromosomes of each chromatid live on a segment of each gene.

_____ 2.   What are gametes?

a. An organism's reproductive cells.

b. The many small pieces of board games.

c. A generic term for sperm and eggs.

d. The products of meiosis.

e. All of the above except b.

_____ 3.   A chromatid is:

a. The word in Websters dictionary just before chromatie.

b. One of two exact copies of DNA and its associated proteins that make up a chromosome.

c. The uncoiled DNA in the nucleus during interphase.

d. Rereading question 1. makes me think the answer is not provided here.

_____ 4.   Prokaryotes (bacteria) reproduce by a process called:

a. Mitosis

b. Meiosis

c. Binary fission

d. Sexual reproduction

e. Asexual reproduction

f. Both c. and e.

g. All of the above

h. Any of the above except c. and g.

_____ 5.   The passing of traits from one generation to the next is called

a. Binary fusion

b. A will

c. Heredity

d. Sitting next to your grannie at dinner

_____ 6.   The study of the patterns of heredity is called

a. Gender

b. Generation X

c. Genuflect 

d. Genetics

_____ 7.   An Austrian monk and monastery high school teacher that was the first to develop rules to accurately predict patterns of heredity

a. T.A. Knight

b. T.A. Randy McKnight

c. Mendel

d. Meddle

_____ 8.   A british farmer that cross-pollinated a variety of garden peas with purple flowers and a variety of pea flowers with white flowers

a. T.A. Knight

b. T.A. Randy McKnight

c. Mendel

d. Meddle

_____ 9.   A mating between two organisms with two pairs of contrasting traits is called a 

a. Moto-cross

b. Di-hybrid cross 

c. Mono-hybrid cross

d. Bipolar cross

_____ 10.   A Mexican agave breeder asks if you think that allowing agave plants with a single form of one trait to freely reproduce offspring is an example of true breeding.  You should reply,

a. "Mais non, blah, blah, blah."

b. "Hey donkey shines"

c. "Ah, voulez-vous un omlette du fromage?"

d. "Si, senor."

_____ 11.   Choose the answer that represents parental generation, first filial generation, and offspring of the first filial generation:

a. F1 F2, P

b. X1, X2, X3
c. Grandparents, Parents, Children

d. Children, Parents, Grandparents

e. P, F1, F2
f. Both c and e.

_____ 12.   If 117 individuals in a group of 126 top-ranked breaststrokers had webbed toes, the ratio of web-toed to unspectacular-toed swimmers would be 

a. 117:126

b. 9:1

c. 13:1

d. 1:117

_____ 13.   Only three of the 48  H-B Woodlawn teachers are cool enough to drive Toyota Landcruisers to school.  The ratio of ordinary teachers to Landcruiser-driving teachers is 

a. 16:1

b. 48:3

c. 15:1

d. 12:1

_____ 14.   Which of the following hypotheses is not part of Mendel’s theory of heredity?

a. For each inherited trait, an individual has two copies of a gene, one from each parent.

b. There are alternative versions of genes, called alleles.

c. When two different alleles occur together in offspring, one may be completely expressed and the other may have no observable effect on the offspring’s appearance.

d. When gametes are formed (during Meiosis), the alleles for each gene separate from each other, so gametes carry only one copy.  During fertilization, each gamete contributes one allele.

e. Offspring generally inherit the worst combination of traits from their parents, suggesting that bad breath, quick tempers, smelly feet, and poor math skills are dominant traits.

_____ 15.   Different versions of a gene are called

a. Siskel and Simmons

b. Autry and Hackman

c. Lee and Levis

d. Alleles

_____ 16.   When alleles for two forms of a trait are present in an individuals genotype, the one that is not expressed in the phenotype is called

a. Dominant

b. Homozygous

c. Recessive

d. Heterozygous

_____ 17.   An individual with two different alleles of a particular gene is called

a. Dominant

b. Homozygous

c. Heterozygous

d. Karyotype

_____ 18.   The set of two alleles that an individual has is called the individual’s

a. Genotype

b. Phenotype

c. Karyotype

d. Allelotype

_____ 19.   The physical appearance of a particular trait is called its

a. Genotype

b. Phenotype

c. Karyotype

d. Allelotype

_____ 20.   The law of inheritance that states that alleles for different genes separate independently from one another during gamete formation is called

a. First Law of Motion

b. Law of Independent Assortment

c. Law of Segregation

d. Second Law of Thermodynamics

_____ 21.   A diagram that predicts the expected outcome of a genetic cross by considering all possible combinations of alleles from gametes in the cross is called a 

a. Punnett square

b. Karyotype

c. Homozygous pairing

d. Heterozygous pairing

_____ 22.   A cross between an individual with an unknown genotype and a homozygous recessive is called a 

a. Test cross

b. Di-hybrid cross 

c. Mono-hybrid cross

d. Bipolar cross

_____ 23.   A family history that shows how a particular trait is carried over several generations

a. Test cross

b. Pedagogy

c. Pedigree

d. Karyotype

_____ 24.   A trait whose allele is located on the X-chromosome.

a. Homozygous linkage

b. Sex-linked trait

c. Generation X

d. Generation Why?

_____ 25.   Which of the following is an example of incomplete dominance?

a. A child of a curly-haired parent and straight-haired parent that has wavy hair;

b. A cross between a red-flowered snapdragon and a white-flowered snapdragon resulting in pink-flowered offspring;

c. Skin color in humans

d. Rabbit fur color

e. Butterfly wing colors

f. All of the above

_____ 26.   Codominance differs from incomplete dominance because

a. Both traits are displayed in codominance

b. An intermediate trait is displayed in incomplete dominance

c. Both rely on successful negotiation between parents

d. both a. and b.

_____ 27.   In humans, blood types refer to two carbohydrates on the surface of red blood cells, known as 

a. A antigen

b. B antigen

c. C antigen

d. K antigen

e. X antigen

f. both  a. and b.

_____ 28.   The alleles for blood types are 

a. IA, IB, and i

b. A, E, and I

c. PP, Pp, and pp

_____ 29.   Of blood type alleles IA, IB, and i, which is recessive?

a. Types A and B

b. IA and IB 
c. Only i

_____ 30.   Which of the blood type alleles IA, IB, and i are codominant?

a. IA and IB
b. A and X

c. PP and pp 

_____ 31.   What are the four possible blood types resulting from the alleles IA, IB, and i?

a. A, B, X and Y

b. XX, XY, AA, and BB

c. A, B, AB and O

d. A, E, I and O

_____ 32.   What combination of blood type alleles results in Blood type O?

a. IA IB 

b. i i

c. IA IA

d. IA i

e. IB i

_____ 33.   Which of the following are examples of traits influenced by the environment

a. Soil pH on Hydrangea flower color

b. Temperature on arctic fox fur color

c. Temperature on Siamese cat fur color

d. Sun exposure and nutrition on human skin color and height

e. All of the above

_____ 34.   Name the fatal genetic disorder in which chloride ions fail to pass through the cell membrane.

a. Cystic fibrosis

b. Hemophilia a

c. Sickle-cell anemia

d. Huntingdon's disease

e. Tay-Sachs disease

_____ 35.   Name the genetic disorder in which a defective form of protein hemoglobin that causes red blood cells to change shape.

a. Cystic fibrosis

b. Hemophilia a

c. Sickle-cell anemia

d. Huntingdon's disease

e. Tay-Sachs disease

_____ 36.   Name the genetic disorder involving gradual deterioration of brain tissues in middle age. 

a. Cystic fibrosis

b. Hemophilia a

c. Sickle-cell anemia

d. Huntingdon's disease

e. Tay-Sachs disease

_____ 37.   Name the genetic disorder in which a defective brain enzyme causes deterioration of the central nervous system.

a. Cystic fibrosis

b. Hemophilia  a

c. Sickle-cell anemia

d. Huntingdon's disease

e. Tay-Sachs disease

_____ 38.   Name the sex-linked genetic disorder that impairs the blood’s ability to clot. 

a. Cystic fibrosis

b. Hemophilia a

c. Sickle-cell anemia

d. Huntingdon's disease

e. Tay-Sachs disease

_____ 39.   If two genes are linked _____. 

              they are on different chromosomes

              they assort independently

              they code for the same protein

              they are on the same chromosome

              they are on sex chromosomes

If hair color, eye color, and the presence or absence of freckles were consistently inherited together, the best explanation would be that _____. 

              these traits are recessive characteristics

              both parents have the same hair color, eye color, and freckles

              the genes for these traits are linked on the same chromosome

              gene duplications have occurred

              these traits are dominant to others

In a particular species of mammal, black hair (B) is dominant to green hair (b), and red eyes (R) are dominant to white eyes (r). When a BbRr individual is mated with a bbrr individual, offspring are produced in a ratio of 5 black hair and red eyes : 5 green hair and white eyes : 1 black hair and white eyes : 1 green hair and red eyes. Which of these explanations accounts for this ratio?

              Green-haired individuals have a higher prenatal mortality than black-haired individuals.

              The genes for hair color and the genes for eye color are carried on different chromosomes.

              The expected results did not take genetic recombination into account.

              The genes for both of these traits are carried on the autosomes.

              The genes for hair color and eye color are linked.

In problem 3, the observed distribution of offspring was: black-red 1,070; black-white 177; green-red 180;  green-white 1,072. Based on these data, what is the recombination frequency? 

              86%

              7

              17%

              14%

              30%

A linkage map _____. 

              orders genes on a chromosome based on recombination frequencies

              can be constructed only for sex chromosomes

              orders genes on a chromosome based on their location with respect to a stained band

              shows the ordering and exact spacing of genes on a chromosome

              predicts the probability that you will have a male or female child

The Y chromosomes of mammals contain genes that code for ____________. 

              eye pigment, among many other traits

              blood-clotting factor, among many other traits

              "maleness" and few other traits

              both eye pigment and blood-clotting factor, among many other traits

              criminal tendencies

The crossover percentage between two gene loci is _____. (p. 273)

              dependent on the sex of the parent

              greater as the distance between the two loci increases

              greater as the distance between the two loci decreases

              dependent on whether dominant or recessive alleles are carried at the two loci

              equal to the size of the chromosome

The exchange of parts between nonhomologous chromosomes is called _____. (p. 280)

              inversion

              translocation

              transduction

              transformation

              duplication

During meiosis, homologous chromosomes sometimes "stick together" and do not separate properly.  This phenomenon is known as _____. 

              cellular sterility

              meiotic failure

              gametic infertility

              nondisjunction

              sticky chiasmata

Four genes (A, B, C, and D) are on the same chromosome. The crossover frequencies below are obtained. Which is the correct sequence of genes? 

           A-B 19%

           B-C 14%

           A-C 5%

           B-D 2%

           A-D 21%

           C-D 16% (p. 275)

ABCD

              ABDC

              ACBD

              ACDB

              ADBC

What is the probability that a male will inherit an X-linked recessive allele from his father? (p. 277)

              0%

              25%

              50%

              75%

              100%

Duchenne muscular dystrophy is caused by a sex-linked recessive allele. Its victims are almost invariably boys, who usually die before the age of 20. Why is this disorder almost never seen in girls? 

              Sex-linked traits are never seen in girls.

              The allele is carried on the Y chromosome.

              Nondisjunction occurs in males but not in females.

              To express an X-linked recessive allele, a female must have two copies of the allele.

              A sex-linked allele cannot be passed from mother to daughter.

Which one of the following is the only known viable human monosomy? (p. 282)

              XYY

              XO

              YO

              XY

              XXY

A genetic defect in humans results in the absence of sweat glands in the skin. Some men have this defect all over their bodies, but in women it is usually expressed in a peculiar way: A woman with this defect typically has small patches of skin with sweat glands and other patches without sweat glands. In a woman, the pattern of sweat-gland distribution can best be explained by _____. 

              a mutation

              chromosome inactivation

              RNA splicing

              an operon

              a homeobox

In Down syndrome, the victim has an extra chromosome 21. Therefore, Down syndrome is a kind of __________ and results from __________. 

              aneuploidy ... nondisjunction of chromosome 21 during meiosis

              polyploidy ... occurrence of meiosis without cytokinesis

              translocation ... insertion of a transposon into chromosome 21

              replication error ... an extra cycle of DNA synthesis during the S phase

              none of the above

Both chloroplasts and mitochondria _____. (p. 283)

              are found within the nucleus

              have linear DNA

              carry extranuclear genes

              are inherited from both parents

              display a Mendelian pattern of inheritance

Every genetic defect teaches a lesson about what is needed for proper function. Defects connected with parental imprinting teach us that proper function requires _____. 

              a functional allele from the mother and a functional allele from the father

              two alleles of each gene

              not only the correct alleles, but also the expression of those alleles at the right time

              that the "genetic load" of harmful alleles cannot exceed the Hayflick limit

              humans to have mitochondrial DNA from both their female and male parent

If a couple's first child is a boy, what is the probability that their next child will be a girl? 

              0%

              25%

              33%

              50%

              100%

Hemophilia is a sex-linked disorder. The daughter of a hemophiliac father and a carrier mother has a __________ probability of being hemophiliac. 

              100%

              25%

              50%

              0%

              33%

You examine some somatic cells from a woman and notice that each nucleus has two Barr bodies. What can you infer about the sex chromosomes in this individual? 

              She is XX.

              She is XXX.

              She is XXXX.

              She is XXY, but the Y chromosome lacks the TDF region.

              None of the above.

Which one of the following would be true about Y-linked genes? (p. 277)

              They are all homologous to X-linked genes.

              They all have to do with male sexual anatomy.

              They are passed from father to son.

              Females have only 1/2 as many Y-linked genes as do males.

              They skip generations.

It is proposed that a certain malformation of the inner ear is controlled by mitochondrial DNA. Which of the following observations would be the most decisive evidence AGAINST this idea? 

              Fathers with the malformation pass it on to all their children, but mothers with the malformation do

           not pass it along.

              Females and males have the malformation in equal numbers.

              Mothers pass the disease on to their offspring, but fathers do not.

              The incidence of the disease is irregular, affecting some offspring severely but most not at all.

              All of the above are evidence against mitochondrial inheritance of this condition.

In an X-linked, or sex-linked, trait, it is the contribution of __________ that determines whether a son will display the trait. 

              the mother

              the father

              the paternal grandmother

              the paternal grandfather

              none of the above

A woman is red-green color-blind. The woman's father has two sex chromosomes. What is his phenotype? 

              We have too little information to tell.

              He has normal color vision.

              He is red-green color-blind.

              He has two Y chromosomes.

              None of the above.

Gene A is normally found linked to gene B on chromosome number 15 in humans. If amniocentesis reveals fetal cells containing gene B on chromosome 17, but not on 15, the best one of the following deductions would be that _____. 

              crossing over occurred during synapsis of meiosis I in one parent's gametes

              base substitution occurred either during gametogenesis or in the mitotic divisions following

           fertilization

              a portion of chromosome 15 containing gene B was deleted

              translocation was responsible for this type of mutation

              at least one parent probably had a genetic syndrome

Fragile X is a condition in which a section of the X chromosome is attached by a thin thread, and the victim suffers mental retardation. The best evidence that fragile X is affected by parental imprinting would be a finding that _____. 

              more than two X chromosomes are present in each gamete, and just before fertilization all but one

           degenerates

              fragile X inherited from the mother has more severe effects than fragile X inherited from the father

              males suffer more severe mental retardation than females from fragile X

              the section of the X chromosome attached by the thread is loaded with harmful alleles

              its inheritance skips a generation

Queen Victoria was a carrier of a recessive sex-linked allele for hemophilia. If there was no mutation in her parents, which one of the following possibilities could explain the presence of the hemophilia allele in her genotype? 

              Either her mother was a carrier or her father was a hemophiliac.

              Either her mother was homozygous dominant or her father was a hemophiliac.

              Both her mother and her father were hemophiliacs.

              Either her mother was a carrier or her father had a dominant allele.

              None of the above.

If a mother is heterozygous for a recessive sex-linked trait and her husband has the dominant allele, which one of the following is true about the probabilities for their children? 

              All of their sons will have the recessive trait.

              Half of their sons will have the recessive trait.

              None of their sons will have the recessive trait.

              All of their daughters will be heterozygous.

              None of the above.

Cells that have more than two complete sets of chromosomes are termed___________. 

              aneuploid

              diploid

              polyploid

              nanoploid

              trisomy

What is the normal complement of sex chromosomes in a human male? 

              two X chromosomes

              two Y chromosomes

              two X chromosomes and one Y chromosome

              one X chromosome and one Y chromosome

              one Y chromosome

In Klinefelter's-male syndrome, individuals are phenotypically male, but are tall and thin, have a femalelike development of the hips and breasts, and have testes that remain in the abdomen instead of descending into the scrotum. The cells of Klinefelter's individuals have two X chromosomes and one Y (they are XXY instead of XY). That is, Klinefelter's syndrome is a(n) _____. 

              translocation

              polyploidy

              aneuploidy

              replication

              monosomy

X-linked traits are said to be passed from father to daughter to grandson because _____. 

              daughters never get the trait from their mother

              if a mother carries the allele, she must give it to her sons

              fathers must give their X chromosome with the allele to their daughters, and sons must get their X

           chromosome from their mothers

              daughters must be heterozygous to express the trait

              only sons can be carriers for such traits

A woman is a carrier for red-green colorblindness, a sex-linked trait. Her husband is normal (not color-blind) for this trait. What are the chances that their newborn daughter will be red-green color-blind?

0%

              25%

              50%

              75%

              100%

A man is told by his doctor that he has an autosomal dominant genetic disorder. This means that _____.

              the gene is located on his Y chromosome

              the gene is located on his X chromosome

              the gene is not located on a sex chromosome

              he cannot transmit this gene to any children that he might father

              he will die before reproducing

To show a sex-linked recessive trait, a girl must receive the recessive allele _____. 

              from both parents

              from at least one parent

              from her mother

              from her father

              from neither parent

To show a sex-linked, or X-linked, dominant trait, a boy must receive the dominant allele _____. 

              from both parents

              from either parent

              from his mother only

              from his father only

              from neither parent

Human X and Y chromosomes _____. 

              pair in prophase I and disjoin from each other at anaphase I

              are similar in size and shape

              have a similar genetic content

              all of the above

              none of the above

A person with two X and one Y chromosome would appear to be _____. (p. 282)

              male

              female

              both male and female

              neither male nor female

              Any of the above—it depends on the number of other chromosomes.

In werewolves, pointy ears (P) is dominant over round ears (p). The gene is on the X chromosome. (Sex determination in werewolves is the same as for other humans.) A certain lady werewolf had pointy ears even though her father had round ears. What percentage of her sons will have round ears if she marries a werewolf with round ears? 

              0%

              25%

              50%

              75%

              100%

Colorblindness is a recessive, X-linked trait in humans. If a color-blind woman marries a man with normal vision, the female offspring will be __________, and the male offspring will be __________. 

              color-blind ... normal

              carriers ... color-blind

              carriers ... normal

              normal .. normal

              color-blind ... color-blind

In a certain fish, fin rays (supporting structures for the fins) can be either bony or soft in adult fish. Sex linkage in a fish is similar to that in humans. What evidence would most strongly support the idea that the ray locus is on the X chromosome? 

              Bony ray males can pass on bony rays only to their male offspring.

              Matings of soft ray males and bony ray females give different results from the matings of bony ray

           males and soft ray females.

              Females with either bony or soft rays can reproduce, but males with soft rays cannot transfer sperm

           to the female.

              Females with bony rays cannot pass bony rays to female offspring even if they are mating with a

           bony ray male.

              All of the above.

In many birds, males are ZZ and females are ZW. In this system, which parent determines the sex of the offspring? (p. 277)

              the male parent

              the female parent

              neither parent

              the female parent determines the sex of female offspring; the male parent determines the sex of male

           offspring

              environmental temperature

To say that a mammalian gene is sex-linked usually means that it _____. (p. 277)

              is on the X chromosome

              is seen in only one sex

              can be inherited from only one sex

              controls a sexual trait

              is an autosomal gene

A plant has the same sex chromosome system as humans. If a plant is RR, Rr ,or RY, it has resinous dots on its leaves. If it is rr or rY, its leaves have no dots. If a male with dots pollinates with a female without dots, will the male offspring have a different leaf phenotype from the female offspring? 

              Yes.

              No.

              The male and female offspring will be different 50% of the time.

              The male and female offspring will be different 25% of the time.

              There is insufficient information to answer the question.

Human hemophilia A is inherited as a sex-linked recessive. If a hemophiliac male mates with a normal, noncarrier female, the offspring will be _____. 

              all hemophiliacs

              1/2 hemophiliac males and 1/2 normal females

              1/2 hemophiliac males and 1/2 carrier females

              1/2 normal males and 1/2 carrier females

              all normal

Why are individuals with an extra chromosome 21, which causes Down syndrome, more numerous than individuals with an extra chromosome 3 or chromosome 16? 

              There are probably more genes on chromosome 21 than on the others.

              Chromosome 21 is a sex chromosome and 3 and 16 are not.

              Down syndrome is not more common, just more serious.

              Extra copies of the other chromosomes are probably fatal.

              Nondisjunction of chromosomes 3 and 16 probably occurs more frequently.

Each cell in an individual with Down syndrome contains ____ chromosomes. (p. 280)

              3

              22

              24

              45

              47

Di-hybrid cross for hairy knuckles (H = hairy, h = no hair) and oversized thumbs (T = oversized, t = normal): 


HT
Ht
hT
ht
56. - 59.   Phenotypes:

HT


HHTT


_____ 40.   


Hairy, oversized:  

Hairy, normal size: 

Hairless, oversized:

Hairless, normal size:

Ht






hT






ht





hhtt


Consider the pedigree diagram of phenotypes below:








Bonus 1:   Name the three teachers that drive Toyota Landcruisers:   _____________   ______________   ______________












a
60. - 78.  Sort the individuals in the diagram (left) by genotype - homozygous, heterozygous, and unknown:





homozygous:   





heterozygous





unknown








