Genetics Test




Name: ________________________________







Period: __________ 

Date: _________

Use the following information to answer the questions 1-3: 

T = tongue roller

t=non-tongue roller

T is dominant 


t is recessive

1. This genotype (Tt) would be described as…


a. homozygous dominant

c. heterozygous

b. homozygous recessive

d. none of the above

2. This genotype (TT) would be described as…


a. homozygous dominant

c. heterozygous


b. homozygous recessive

d. none of the above

3. The phenotype of the genotype (Tt) would be


a. tongue roller


c. non-tongue roller


b. partially able to roll tongue

d. none of the above

4. An allele is 

a. one possible form of a trait



b. the physical appearance of a trait


c. the genetic basis of a trait

d. a region of DNA which codes for a protein

5. Gregor Mendel conducted his experiments on which organism? 


a. pea plants



c. fruit flies


b. tortoises



d. finches

6. The traits Mendel studied displayed

a. codominance


c. incomplete dominance


b. multiple alleles


d. simple or complete dominance
7. Gregor Mendel was a 


a. doctor



c. lawyer


b. monk



d. professor

8. A gene is a 


a. Region of DNA that codes for a protein
c. form of a trait


b. dominant allele



d. protein

9. We each have __________ copies of each of our chromosomes (and our genes). 


a. 1





c. 3


b. 2





d. 4

10. If two snapdragons are crossed, one with red flowers, one white flowers, and all the resulting offspring have pink flowers, this is most likely an example of 


a. co-dominance


c. simple dominance


b. incomplete dominance

d. multiple alleles

11. Human eye color is controlled by multiple genes, AND these genes have more than two possible alleles. This is an example of: 


a. multiple alleles


c. polygenic trait


b. simple dominance


d. both a&c
12. Hemophilia and color-blindness are both examples of 


a. multiple alleles


c. polygenic trait


b. simple dominance


d. sex-linked traits
13.  Which of the sex chromosomes is larger? (Contains more genes?)


a. X

b. Y

14. Who would be more likely to demonstrate a recessive sex-linked gene in humans? 


a. a male

b. a female

15. Human blood type is an example of what kind of trait?  (There are three forms of the gene, A, B, and O, and A & B are dominant over the O gene). 

a. co-dominant




c. sex-linked


b. multiple alleles



d. linked


e. both a & b

16. For any given trait, more individuals in the population display the dominant phenotype than the recessive phenotype.  


a. true



b. false
Punnett Square Problems

Use the following information & Punnett square set-up to answer questions 36-42. 

T=tall

t=short

Use the following options to answer 40-42: 


a. TT

b. Tt

c. tt



T

t


T
17. A

18. B

t

19. B

20. C
21. The parents crossed in the above Punnett square 


a. are both tall



c. are both short


b. one is tall and one is short

d. both are of medium height

22. The genotype of the parents would be described as


a. both homozygous dominant




b. one homozygous dominant, and one homozygous recessive


c. both heterozygous

d. one homozygous dominant, and one heterozygous

23. There is a ___________% of chance of the offspring being tall. 


a. 100


b. 75

c. 50


d. 25


e. 0

Set up a Punnett square cross between a short plant with a heterozygous plant. Put the short plant across the top and the tall plant along the side. Answer questions 43-51  based on this cross. Use the following options to fill out your scantron.

T=tall

t=short

a. T

b. t

c. TT

d. Tt

e. tt




   24.
t
25.t


26.T       27.       Tt          28. Tt


29.t
   30.   tt               31. tt
32. In this cross, what percentage of the offspring will be short? 


a. 100


c. 50

b. 75


d. 25





e. 0

33. If you wanted all short plants, what genotypes would you cross? 


a. Tt X Tt

c. TT X TT


b. tt X tt

d. TT X tt
34. The following cross will produce the greatest percentage of which phenotype? BbLl X BbLl

B=brown (not albino)


L=long tails

b=albino (white)


l= short tails

a. brown fur, long tails
b. brown fur, short tails

c. albino fur, long tails

d. albino fur, short tails

35. If a mother with an AB blood type has a child with a man with B blood type, what blood type(s) could their child have? Use the Punnett square below to help you. Note, remember there are two possible crosses here. Choose the results with the MOST possible outcomes. 

a. B

	
	

	
	

	
	



b. A or B


c. A, B or O

	

	



d. A, B, or AB

e. A, B, AB, or O

	36. In Labrador retrievers, the following genes control coat color: 

E=dark pigment produced (Black or brown)

e=no dark pigment produced (yellow)

B=Black

b=brown

How many yellow pups (out of 16) would you expect from a parental cross where one parent 
was yellow (Bbee), and the other was heterozygous black (both traits)?




	a. 
	1/8

	b. 
	1/2

	c. 
	3/8

	d. 
	1/4


	

	37. In mice, agouti coat color is codominant. Hairs, when viewed under a microscope are grey 

at the base and white at the tip. An agouti mouse will result from a cross between a black parent 

and a white parent. What will two agouti mice produce?

	
	a. all agouti offspring

	
	b. half black, half agouti offspring

	
	c. half agouti offspring, 1/4 white, 1/4 black

	
	d. half black, half white offspring

	

	38. A type of muscular dystrophy is sex linked (the gene is on the X-chromosome). If a woman 
is a carrier for the disease, what proportion of her SONS will have the disease.


	
	a. all

	
	b. 1/2

	
	c. 1/4

	
	d. 3/4


	

	39. A farmer discovers an oddity among his sheep where some of the sheep have abnormally 

large eyes and bowed legs. Crosses of these sheep show that 2/3 of the offspring have a normal phenotype 

and 1/3 have the abnormal phenotype. What is the best explanation for the type of 

inheritance that occurs here?

	
	a. the allele is lethal in its dominant form

	
	b. the allele is completely recessive

	
	c. the allele is codominant

	
	d. the allele is dominant

	

	40. In cats, the gene for calico coat color is both codominant and sex-linked. If a black and 
yellow cat are mated, what will be the result?

	
	a. all female offspring will be calico

	
	b. all male offspring will be calico

	
	c. half of the females will be calico, half of the males will be calico

	
	d. all the male offspring will be black

	

	41. A man with hemophilia (sex linked) lives a full life through modern medicine. 
He eventually marries and wants to have children, but his wife is worried that their 
children will have the disease. What phenotypes are likely in their children?

	
	a. all of the sons will have hemophilia

	
	b. half of the sons will have hemophilia

	
	c. all of the daughters will have hemophilia

	
	d. none of the children will have the disease (assuming his wife is not a carrier)

	

	

	42. Dwarfism is a dominant allele that is also lethal in a homozygous state. 
If two dwarfs are married, what are the odds that their child will not be viable (able to survive)


	
	a. 1/2

	
	b. 1/4

	
	c. 3/4

	
	d. 1/8


	43. Is it possible for the above couple (#42) to have a child of normal height? 
a. yes          b. No            c. we do not have enough information to answer




The below pedigree shows the prevalence of hemophilia in Queen Victoria’s son Leopold’s family. Hemophilia is a sex-linked trait, therefore is carried on the X chromosome. Leopold’s  daughter, Alice of Athlone, had one hemophilic son (Rupert) and two other children—a boy and a girl—whose status is unknown. 

44. How many children did Alice of Athlone have? 

a. 2

b. 3

c. 4

d. 5

      45. Name one known carrier of the hemophilia gene. 

a. Alice

b. Leopold

c. Helen
d. Lady May Albel Smith

46. What is the probability that Alice’s other son was hemophilic? (The one with the question mark)


a. 0%

b. 25%

c. 50%

d. 100%

      47. What is the probability that Lady May Albel Smith was a carrier? 


a. 0%

b. 25%

c. 50%

d. 100%
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 Source: http://www.sciencecases.org/hemo/hemo.asp

	A human geneticist determined the pedigree shown in the diagram with filled symbols showing the affected individuals. 
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48. If this pedigree shows the inheritance of a dominant trait, what is the genotype of individual 3? 

a. AA

b. Aa

c. aa

d. XAXa

e. XaXa
Color-blindness is a sex-linked recessive traits in humans. A woman who is a carrier has children with a man with normal sight. What percentage chance is there of the following: 

49. Sons being color-blind


a. 0%

b. 25%

c. 50%

d. 75%

e. 100%

50. Daughters being carriers



a. 0%

b. 25%

c. 50%

d. 75%

e. 100%

51. Males being carries



a. 0%

b. 25%

c. 50%

d. 75%

e. 100%
Short Answer & Free response.  
B=brown (not albino)


L=long tails

b=albino (white)


l= short tails

52-55. A female albino lemming with a long tail (heterozygous) is bred with a male with brown fur (homozygous) with a short tail. Carry out the dihybrid cross to answer questions 56-58. You will also get points for setting-up and completing the Punnett square correctly. 


	
	  bL
	bl
	bL
	bl

	Bl

	BbLl
	Bbll
	BbLl
	Bbll



	Bl

	BbLl
	Bbll
	BbLl
	Bbll

	Bl

	BbLl
	Bbll
	BbLl
	Bbll 

	Bl

	BbLl
	Bbll


	BbLl
	Bbll


56. What percentage of the offspring will have short tails? (fractions are fine, just reduce if necessary)

50%
57. What percentage of the offspring will have the same phenotype as the father? 


50%
58. What percentage of the offspring will have the same genotype as the mother? 


0%
59-61. If we grew a total of 350 corn plants, about how many would you expect to show the short green phenotype? Show your work. Would you expect to see exactly this many short green plants? Why of why not? 
3/16=0.1875
0.1875*350=65.625
We would not expect to see exactly 66 short green plants, although it is possible. These are only predictions. 
59-61.Choose a trait that is controlled both by genetics and an organisms’ environment. Explain how each factor (genetic & environment) influences the trait. Be as specific as possible!!! 

Many diseases or health conditions, such as heart disease, high cholesterol, and diabetes. There is a genetic risk for developing the disease, but environmental conditions also contribute to a person’s risk of developing the condition. We also discussed the color of hydrangea flowers in class. These flowers can be influenced both by genetics and the pH of the soil. 
62-63. Why was it fortunate that 6 of the 7 traits that Mendel studied were on separate chromosomes? 

If the genes were located close to one another on the same chromosome they may have been linked genes. If this were the case, they would be more likely to be inherited together and it would have been more difficult for Mendel to develop his rules of inheritance. 
64-66. Sickle-cell anemia is a co-dominant trait. A person with a heterozygous genotype has sickle cell trait (a very mild form of the disease). 


N=normal


A=anemia
Show the cross between a person with sickle-cell trait and a person with normal blood cells and describe the genotypes and phenotypes of their children. 


N
A
  N
NN
NA
½ NA (with sickle cell trait)

  N
NN
NA
½ NN (with normally shaped red blood cells)
67-69. A man with type B blood and a woman with AB blood type have a daughter with A blood type. Show the cross(es). What is the genotype of the father?


A   
B

BO
   B
AB  
BB

   O
AO  
BO
70-. *Draw your own Pedigree:

Condition of Interest: Huntington's Disease (also known as HD or Huntington's chorea)

Huntington's disease is a neurodegenerative genetic disorder that affects muscle coordination and leads to cognitive decline and dementia.

Inheritance Pattern:  the allele for the normal "Huntington" protein is recessive; Huntington's disease is caused by a dominant allele which codes for an abnormal form of the "Huntington" protein.  Symptoms are more severe in homozygous individuals. Use H or h to represent the alleles. Label all possible genotypes, and you may label individuals with names if you like, but it is not required. 

A normal man (Joseph) marries a woman (Rebecca) who is heterozygous for HD and they have four children.  Two of their sons (Adam and Charles) are born healthy without HD.  Charles marries a woman without HD and they have a normal daughter.  Joseph and Rebecca's daughter Tasha and their last son (James) both have HD.   James marries a non-HD woman whose sister and parents also do not suffer from HD.  James and his wife have three children - a normal boy, a normal girl, and a son with HD. 

Bonus: 
1. Who conducted research that shed light on linked genes? 
Thomas Hunt Morgan

2. What is it called when one gene in a polygenic trait directly affects (such as blocking) the expression of another gene? (An example is one gene blocking pigment production controlled by a separate gene). 
Epistasis
3. List out the genotypes for our corn plants in the P, F1 & F2 generations. You may use the ratio for the generation which contains more than 2 possible genotypes. 
P—TTGG x ttgg
F1—TtGg

F2—9 (TTGG, TtGG, TTGg, TtGg): 3(TTgg, Ttgg): 3(ttGG, ttGg): 1 (ttgg)
4. If our classes together grew a total of 450 corn plants, how many would you expect to be short green plants? 
84.375
5. Give a possible reason why we might have observed MORE short white plants than expected. 

The white plants were shorter than the green plants (they are less viable due to the lack of chlorophyll), so some students counted tall white plants as short white plants
