AP Biology



Name _______________________________________

Genetics Questions
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
In humans, detached earlobes are a dominant trait. This means a person with detached earlobes

	a.
	cannot have siblings with attached earlobes.

	b.
	can only produce children with detached earlobes.

	c.
	must have two parents with detached earlobes.

	d.
	has at least one parent with detached earlobes.


____
2.
In garden peas, green pods are dominant to yellow pods and yellow seeds are dominant to green seeds. A plant with yellow seeds and pods is crossed with a plant with green seeds and pods. What will be the most common phenotype in the offspring?

	a.
	green seeds, green pods

	b.
	yellow seeds, green pods

	c.
	yellow seeds, yellow pods

	d.
	green seeds, yellow pods


____
3.
If two offspring from the cross described in the previous question are crossed, what will be the most common phenotype in their offspring?

	a.
	green seeds, yellow pods

	b.
	yellow seeds, yellow pods

	c.
	green seeds, green pods

	d.
	yellow seeds, green pods


____
4.
A test cross is used to determine

	a.
	the genotype of a plant that displays the recessive phenotype.

	b.
	the genotype of a plant that displays the dominant phenotype.

	c.
	whether a trait is dominant or recessive.

	d.
	none of the choices.


____
5.
If two plants that breed true for two different versions of a trait (one dominant, the other recessive) are crossed, what type of offspring will they produce?

	a.
	offspring that are homozygous for the recessive version of that trait

	b.
	a mix of homozygotes and heterozygotes

	c.
	offspring that are heterozygous for the trait

	d.
	offspring that are homozygous for the dominant version of that trait


____
6.
Which of the following cannot be demonstrated by monohybrid crosses?

	a.
	dominance

	b.
	segregation of alleles

	c.
	codominance

	d.
	independent assortment of alleles


____
7.
If a plant that is heterozygous for a particular allele self-fertilizes, what percent of the offspring would you expect to be heterozygous for that allele?

	a.
	100

	b.
	50

	c.
	75

	d.
	25


____
8.
If a person with blood type AB were crossed to a person with blood type O, the offspring would be

	a.
	A or B, but not AB or O.

	b.
	AB or O.

	c.
	AB only.

	d.
	B only.


____
9.
Any gene that is pleiotropic

	a.
	has more than two alleles.

	b.
	is only expressed in heterozygotes.

	c.
	has multiple effects.

	d.
	is only expressed in homozygotes.


____
10.
A pink-flowered snapdragon

	a.
	Can only produce seeds that develop into pink-flowered plants.

	b.
	produces more red pigment than a red-flowered plant.

	c.
	would produce red flowers if grown at a different pH.

	d.
	is heterozygous at the locus that controls flower color.


____
11.
Epistasis accounts for the phenotypes observed in

	a.
	campodactyly.

	b.
	flower color in snapdragons.

	c.
	ABO blood types.

	d.
	coat color in Labrador retrievers.


____
12.
If a woman's genotype at the ABO locus is IAi, what is her blood type?

	a.
	must be AB

	b.
	must be O

	c.
	must be A

	d.
	could be either A or O


____
13.
Mendel's theory of independent assortment states that

	a.
	only dominant alleles are expressed in heterozygotes.

	b.
	members of a homologous gene pair separate from one another during gamete formation.

	c.
	recessive alleles are expressed only in the homozygous state.

	d.
	genes for different traits are randomly distributed to gametes during meiosis.


____
14.
Chin fissure is controlled by a dominant allele and a smooth chin by a recessive allele. Dimples are controlled by a dominant allele and no dimples by a recessive allele. If two parents are heterozygous for each trait, the chance that they will produce a child with a chin fissure and dimples is

	a.
	9/16.

	b.
	1/16.

	c.
	3/16.

	d.
	13/16.


____
15.
When yarrow cuttings were planted at different elevations, the plants showed different forms. This illustrates that

	a.
	the cuttings were not genetically identical.

	b.
	in yarrow, phenotype is influenced by the environment.

	c.
	a plant's genotype can change during its lifetime.

	d.
	none of the choices.


____    16.
The best statement of Mendel's principle of independent assortment is that ________.

	a.
	hereditary units from the male and female parents are blended in the offspring

	b.
	the two hereditary units that influence a certain trait separate during gamete formation

	c.
	one allele is always dominant to another

	d.
	each hereditary unit is inherited separately from other hereditary units


____    17.
All the different molecular forms of the same gene are called ________.

	a.
	hybrids

	b.
	alleles

	c.
	autosome

	d.
	locus


____    18.
If two heterozygous individuals are crossed in a monohybrid cross involving complete dominance, the expected phenotypic ratio is ________.

	a.
	3:1

	b.
	1:1:1:1

	c.
	1:2:1

	d.
	1:1

	e.
	9:3:3:1


____    19.
In the F2 generation of a cross between a red-flowered snapdragon (homozygous) and a white-flowered snapdragon, the expected phenotypic ratio of the offspring is ________.

	a.
	3/4 red, 1/4 white

	b.
	100 percent red

	c.
	1/4 red, 1/2 pink, 1/4 white

	d.
	100 percent pink


____    20.
In a testcross, F1 hybrids are crossed to an individual known to be ________ for the trait.

	a.
	heterozygous

	b.
	homozygous dominant

	c.
	homozygous

	d.
	homozygous recessive


____    21.
The tendency for dogs to bark while trailing is determined by a dominant gene, S, whereas silent trailing is due to the recessive gene, s. In addition, erect ears, D, is dominant over drooping ears, d. What combination of offspring would be expected from a cross between two erect-eared barkers who are heterozygous for both genes?

	a.
	1/4 erect barkers, 1/4 drooping barkers, 1/4 erect silent, 1/4 drooping silent

	b.
	9/16 erect barkers, 3/16 drooping barkers, 3/16 erect silent, 1/16 drooping silent

	c.
	1/2 erect barkers, 1/2 drooping barkers

	d.
	9/16 drooping barkers, 3/16 erect barkers, 3/16 drooping silent, 1/16 erect silent


____    22.
If a mother has type O blood, which of the following blood types could not be present in her children?

	a.
	type A

	b.
	type B

	c.
	type O

	d.
	type AB

	e.
	all of these are possible


____    23.
A single gene that affects several seemingly unrelated aspects of an individual's phenotype is said to be ________.

	a.
	pleiotropic

	b.
	epistatic

	c.
	allelic

	d.
	continuous


____    24.
Suppose two individuals, each heterozygous for the same characteristic, are crossed. The characteristic involves complete dominance. The expected genotype ratio of their progeny is ________.

	a.
	1:2:1

	b.
	1:1

	c.
	100 percent of one genotype

	d.
	3:1


____    25.
Applying the types of inheritance studied in this chapter of the text, the skin color trait in humans exhibits ________.

	a.
	pleiotropy

	b.
	epistasis

	c.
	environmental effects

	d.
	continuous variation


Matching

Choose the most appropriate answer for each term.

	a.
	Parental, first-generation, and second-generation offspring

	b.
	All the different molecular forms of the same gene

	c.
	Particular location of a gene on a chromosome

	d.
	Describes an individual having a pair of nonidentical alleles

	e.
	An individual with a pair of recessive alleles, such as aa

	f.
	Allele whose effect is masked by the effect of the dominant allele paired with it

	g.
	Offspring of a genetic cross that inherit a pair of nonidentical alleles for a trait

	h.
	Refers to an individual's observable traits

	i.
	Refers to the particular genes an individual carries

	j.
	When the effect of an allele on a trait masks that of any recessive allele paired with it

	k.
	When both alleles of a pair are identical

	l.
	An individual with a pair of dominant alleles, such as AA

	m.
	Units of information about specific traits; passed from parents to offspring

	n.
	Has a pair of genes for each trait, one on each of two homologous chromosomes

	o.
	When offspring of genetic crosses inherit a pair of identical alleles for a trait, generation after generation

	p.
	A pair of similar chromosomes, one obtained from the father and the other from the mother


	_____ (26)
	genotype

	_____ (27)
	alleles

	_____ (28)
	heterozygous

	_____ (29)
	dominant allele

	_____ (30)
	phenotype

	_____ (31)
	genes

	_____ (32)
	true-breeding lineage

	_____ (33)
	homozygous recessive

	_____ (34)
	recessive allele

	_____ (35)
	homozygous

	_____ (36)
	P, F1, F2

	_____ (37)
	hybrids

	_____ (38)
	diploid organism

	_____ (39)
	gene locus

	_____ (40)
	homozygous dominant

	_____ (41)
	homologous chromosomes


Match the type of inheritance to the correct example.

	a.
	incomplete dominance

	b.
	epistasis

	c.
	codominance

	d.
	multiple allele system

	e.
	pleiotropy


	_____ (42)
	A gene with three or more alleles, such as the ABO blood-typing alleles

	_____ (43)
	Pink-flowered snapdragons produced from red- and white-flowered parents

	_____ (44)
	AB type blood from a gene system of three alleles--A, B, and O

	_____ (45)
	The multiple phenotypic effects of the gene causing Marfan syndrome

	_____ (46)
	Black, brown, or yellow fur of Labrador retrievers and comb shape in poultry


Answer Key
1. D

2. B

3. D

4. B

5. C

6. C

7. B

8. A

9. C

10. D

11. D

12. C

13. D

14. A

15. B

16. D

17. B

18. A

19. C

20. D

21. B

22. D

23. A

24. A

25. D

26. I

27. B

28. D

29. J

30. H

31. M

32. O

33. E

34. F

35. K

36. A

37. G

38. N

39. C

40. L

41. P

42. D

43. A

44. C

45. E

46. B
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Genetics Review Problems
Short Answer/Problems
Work out the problems in the space provided

1.
In garden pea plants, tall (T) is dominant over dwarf (t). In the cross Tt x tt, the Tt parent would produce a gamete carrying T (tall) and a gamete carrying t (dwarf) through segregation; the tt parent could only produce gametes carrying the t (dwarf) gene. Use the Punnett-square method (refer to Figures 11.6 and 11.7 in the text) to determine the genotype and phenotype probabilities of offspring from the cross Tt x tt.

	a.
	phenotype _______________________________________________

	b.
	genotype _______________________________________________
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2.
Using the gene symbols (tall and dwarf pea plants), tall (T) is dominant over dwarf (t), determine the genotypic and phenotypic ratios of the crosses below.
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3.     Array the gametes at the right on two sides of the Punnett square; combine these haploid gametes to form    diploid zygotes within the squares.  If you choose, you may work out the problem mathematically using the laws of probability.   In the blank spaces below, enter the probability ratios derived either from the Punnett square or from your calculations for the phenotypes listed.
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	a.
	_____ pigmented eyes, right-handed

	b.
	_____ pigmented eyes, left-handed

	c.
	_____ blue-eyed, right-handed

	d.
	_____ blue-eyed, left-handed



4.
Albinos cannot form the pigments that normally produce skin, hair, and eye color, so albinos exhibit white hair and pink eyes and skin (because the blood shows through). To be an albino, one must be homozygous recessive (aa) for the pair of genes that code for the key enzyme in pigment production. Suppose a woman of normal pigmentation (A ) with an albino mother marries an albino man. State the kinds of pigmentation possible for this couple's children and specify the ratio of each kind of child the couple is likely to have. Show the genotype(s) and state the phenotype(s):


5.
In horses, black coat color is influenced by the dominant allele (B), while chestnut coat color is influenced by the recessive allele (b). Trotting gait is due to a dominant gene (T), pacing gait to the recessive allele (t). A homozygous black trotter is crossed to a chestnut pacer.

	a.
	What will be the appearance and gait of the F1 and F2 generations?

	b.
	Which phenotype will be most common?

	c.
	Which genotype will be most common?

	d.
	Which of the potential offspring will be certain to breed true?



6.
Genes that are not always dominant or recessive may blend to produce a phenotype of a different appearance. This is termed incomplete dominance. In four o'clock plants, red flower color is determined by gene R and white flower color by R’ , while the heterozygous condition, RR’ , is pink. Complete the table below by determining the phenotypes and genotypes of the offspring of the following crosses:
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7.
If a man and a woman, each with sickle-cell trait, were planning to marry, what information could you provide them regarding the genotypes and phenotypes of their future children?


8.
In one example of a multiple allele system with codominance, the three genes IAi, IBi, and i produce proteins found on the surfaces of red blood cells that determine the four blood types in the ABO system, namely, A, B, AB, and O. Genes IA and IB are both dominant over i but not over each other; they are codominant. Recognize that blood types A and B may be heterozygous or homozygous (IAIA, IAi or IBIB, IBi), whereas blood type O is homozygous (ii). Indicate the genotypes and phenotypes of the offspring and their probabilities from the parental combinations in exercises 5-9.

	(1)
	I Ai x I AI B =

	(2)
	I Bi x I Ai =

	(3)
	I AI A x ii =

	(4)
	ii x ii =

	(5)
	I AI B x I AI B =


9.
In one type of gene interaction, two alleles of a gene mask the expression of alleles of another gene, so that some expected phenotypes never appear. Epistasis is the term for such interactions. Work the following problems on scratch paper to understand epistatic interactions. In sweet peas, genes C and P are necessary for colored flowers. In the absence of either (_ _ pp or cc_ _) or both (ccpp), the flowers are white. What will be the color of the offspring of the following crosses, and in what proportions will they appear?

	(1)
	CcPp x ccpp =

	(2)
	CcPP x Ccpp =

	(3)
	Ccpp x ccPp =



10.
In the inheritance of the coat (fur) color of Labrador retrievers, allele B specifies black, which is dominant over brown (chocolate), b. Allele E permits full deposition of color pigment, but two recessive alleles, ee, reduce deposition, and a yellow coat results.

Predict the phenotypes of the coat color and their proportions resulting from the following cross:

BbEe x Bbee =

11.
In poultry, an epistatic interaction occurs in which two genes produce a phenotype that neither gene can produce alone. The two interacting genes (R and P) produce comb shape in chickens. The possible genotypes and phenotypes are as follows:

	Genotypes
	Phenotypes

	R_ P_
	walnut comb

	R_pp
	rose comb

	rrP_
	pea comb

	rrpp
	single comb


Hint: Where a blank appears in the preceding genotypes, both the dominant and recessive symbol in that blank yield the same phenotype.

What are the genotype and phenotype ratios of the offspring of a heterozygous walnut-combed male and a single-combed female?
Genetics Questions

Answer Section

1.
ANSWER:


	a.
	1/2 Tt, 1/2 tt

	b.
	1/2 tall, 1/2 dwarf



2.
ANSWER:


	a.
	1/2 tall, 1/2 dwarf; 1/2 Tt, 1/2 tt

	b.
	All tall; 1/2 TT, 1/2 Tt

	c.
	All dwarf; All tt

	d.
	3/4 tall, 1/4 dwarf; 1/4 TT, 2/4 Tt, 1/4 tt

	e.
	1/2 tall, 1/2 dwarf; 1/2 Tt, 1/2 tt

	f.
	All tall; All Tt

	g.
	All tall; All TT

	h.
	All tall; 1/2 TT, 1/2 Tt



3.
ANSWER:


	a.
	9/16

	b.
	3/16

	c.
	3/16

	d.
	1/16 (note Punnett square below)
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4.
ANSWER:


Albino = aa, normal pigmentation = AA or Aa. The woman of normal pigmentation with an albino mother is genotype Aa; the woman received her recessive gene (a) from her mother and her dominant gene (A) from her father. It is likely that half of the couple's children will be albinos (aa) and half will have normal pigmentation but be heterozygous (Aa)

5.
ANSWER:


	a.
	F1: black trotter; F2: nine black trotters, three black pacers, three chestnut trotters, one chestnut pacer

	b.
	black pacer

	c.
	BbTt

	d.
	bbtt, chestnut pacers and BBTT, black trotters.



6.
ANSWER:


	a.
	All pink; All RR’

	b.
	All white; All R’ R’

	c.
	1/2 red, 1/2 pink; 1/2 RR’ , 1/2 RR

	d.
	All red; All RR



7.
ANSWER:


Both the man and the woman have the genotype HbAHbS. The probability of children from this marriage is: 1/4 normal, HbAHbA; 1/2 sickle-cell trait, HbAHbS; 1/4 sickle-cell anemia, HbSHbS

8.
ANSWER:


	(1)
	genotypes: 1/4 I AI A, 1/4 I AI B, 1/4 I Ai, 1/4 I Bi, phenotypes: 1/2 A, 1/4 AB, 1/4 B

	(2)
	genotypes: 1/4 I AI B; 1/4 I Bi; 1/4 I Ai; 1/4 ii, phenotypes: 1/4 AB, 1/4 B, 1/4 A, 1/4 O

	(3)
	genotypes: all I Ai; phenotypes: all A

	(4)
	genotypes: all ii; phenotypes: all O

	(5)
	genotypes: 1/4 I AI A, 1/2 I AI B, 1/4 I BI B, phenotypes: 1/4 A, 1/2 AB, 1/4 B



9.
ANSWER:


	(1)
	1/4 color, 3/4 white

	(2)
	3/4 color, 1/4 white

	(3)
	1/4 color, 3/4 white



10.
ANSWER:


3/8 black, 1/2 yellow, 1/8 brown

11.
ANSWER:


The genotype of the male parent is RrPp and the genotype of the female parent is rrpp. The offspring are 1/4 walnut comb, RrPp; 1/4 rose comb, Rrpp; 1/4 pea comb, rrPp; and 1/4 single comb, rrpp
