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Name 





Genetics Problems

Two Factors
1. Determine the number of heterozygous gene pairs in the individuals listed below. 

a. AAbbCc 



b. DdEEFf 



c. GGHhII 



d. JjkkLl 



e. MmNnOo 



f. PPqqrr 



2. Determine the number of different gametes that each individual can produce. 

a. AAbbCc 



b. DdEEFf 



c. GGHhII 



d. JjkkLl 



e. MmNnOo 



f. PPqqrr 



3. What are the different gametes that each individual can make?

a. AAbbCc 






b. DdEEFf 






c. GGHhII 






d. JjkkLl 






e. MmNnOo 






f. PPqqrr 






4. Mendel allowed a sweet pea plant that was heterozygous for spherical seeds (S) and purple flowers (P) to self pollinate. 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


What are the genotypes of the parents? 




What are the different gametes that the parents can produce? 






 Use a Punnett square to predict possible genotypes and phenotypes of the offspring.
What are the expected ratios for each genotype and phenotype? 

5. In dogs, wire hair (H) is dominant to smooth hair (h) and black color (B) is dominant to tan (b). Suppose a dog of pure bred for tan fur and wire hair is mated with a dog that is heterozygous for both wire hair and black color? 
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


What are the genotypes of the parents? 




What are the different gametes that the parents can produce?

Use a Punnett square to predict possible genotypes and phenotypes of the puppies.
What are the expected ratios for each genotype and phenotype?

6. What would be the best way to determine if a black wire haired dog is purebred (homozygous dominant)?

7. In cattle, the hornless condition (H) is dominant to the horned variety (h). Having spots (s) is recessive to the solid colored coat (S). Suppose a spotted hornless bull is mated with black hornless cow and produce a spotted calf with horns. 
What are the genotypes of the parents? Bull



 Cow 





8. In humans, free ear lobes (E) are dominant over attached ear lobes (e) and curly hairy (C) is dominant over straight or wavy hair (c). Two people with curly hair and free lobes have five children. 2 children have curly hair and free lobes, 1 child has curly hair and attached lobes and 2 children have straight hair and free lobes. 

What are the genotypes of the parents? Mother


Father 

 


9. In humans, the second toe being the longest toe (T) is dominant to normal toe lengths (t). Right-handedness (R) is also dominant to left-handedness (r). A right-handed woman with a long second toe marries a left-handed man with normal feet. They have a left-handed child with a long second toe. 
What is the genotype of the child? 


 
What are the possible genotypes of the parents? Mother 

 Father 


10. Mendel performs a test cross with a pea plant that is purebred (homozygous) for yellow (g) and constricted (i) pods with a plant that produces green (G) and inflated (I) seed pods. If the cross produces 90 offspring that have green inflated pods and 101 plants that have yellow inflated seed pods, what is the genotype of parent with the dominant alleles? Use a Punnett square to validate your answer. 
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Answer KEY
Genetics Problems

Two Factors
1. Determine the number of heterozygous gene pairs in the individuals listed below. 

a. AAbbCc 
1


b. DdEEFf 
2


c. GGHhII
1


d. JjkkLl 
2


e. MmNnOo 

3

f. PPqqrr 
0


2. Determine the number of different gametes that each individual can produce. 

g. AAbbCc 
2


h. DdEEFf 
4


i. GGHhII 
2


j. JjkkLl 
4


k. MmNnOo 
8


l. PPqqrr 
1


3. What are the different gametes that each individual can make?

m. AAbbCc 
AbC & Abc









n. DdEEFf 
DEF, DEf, dEF & dEf





o. GGHhII 
GHI & GhI





p. JjkkLl 
 
JkL, Jkl, jkL, & jkl



q. MmNnOo 
MNO, MnO, MNo, Mno, mNO, mNo, mno, mnO




r. PPqqrr 
Pqr







4. Mendel allowed a sweet pea plant that was heterozygous for spherical seeds (S) and purple flowers (P) to self pollinate. 

	
	PS
	pS
	Ps
	ps

	PS
	PPSS
	PpSS
	PPSs
	PpSs

	pS
	PpSS
	ppSS
	PpSs
	ppSs

	Ps
	PPSs
	PpSs
	PPss
	Ppss

	ps
	PpSs
	ppSs
	PpSs
	ppss


What are the genotypes of the parents? PpSs

 

What are the different gametes that the parents can produce? PS, pS, Ps & ps





 Use a Punnett square to predict possible genotypes and phenotypes of the offspring.
What are the expected ratios for each phenotype? 

9:3:3:1 or
9 with spherical seeds and purple flowers, 3 with spherical seeds and white flowers, 3 with wrinkled seeds and purple flowers and 1 with wrinkled seeds and white flowers.

5. In dogs, wire hair (H) is dominant to smooth hair (h) and black color (B) is dominant to tan (b). Suppose a dog of pure bred for tan fur and wire hair is mated with a dog that is heterozygous for both wire hair and black color? 
	
	BH
	Bh
	bH
	bh

	bH
	BbHH
	BbHh
	bbHH
	bbHh

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


What are the genotypes of the parents? bbHH x BbHh

What are the different gametes that the parents can produce?

 bH and BH, Bh, bH, bh






Use a Punnett square to predict possible genotypes and phenotypes of the puppies.
What are the expected ratios for each phenotype?

50% of the puppies will have black colored wire hair and 50% of the babies will have tan colored wire hair.

6. What would be the best way to determine if a black wire haired dog is purebred (homozygous dominant)? Cross the dog with a homozygous recessive, smooth hair with a tan colored coat, dog. If the all the puppies have black wire haired coats then it is likely that the parent with the questionable genotype is homozygous dominant. If any of the recessive traits are seen in the puppies, then the parent is heterozygous for that trait.
7. In cattle, the hornless condition (H) is dominant to the horned variety (h). Having spots (s) is recessive to the solid colored coat (S). Suppose a spotted hornless bull is mated with black hornless cow and produce a spotted calf with horns. 
What are the genotypes of the parents? Bull
Hhss


 Cow 
HhSs




8. In humans, free ear lobes (E) are dominant over attached ear lobes (e) and curly hairy (C) is dominant over straight or wavy hair (c). Two people with curly hair and free lobes have five children. 2 children have curly hair and free lobes, 1 child has curly hair and attached lobes and 2 children have straight hair and free lobes. 
What are the genotypes of the parents? Mother CcEe
 Father CcEe


9. In humans, the second toe being the longest toe (T) is dominant to normal toe lengths (t). Right-handedness (R) is also dominant to left-handedness (r). A right-handed woman with a long second toe marries a left-handed man with normal feet. They have a left-handed child with a long second toe. 
What is the genotype of the child? rrTt



What are the possible genotypes of the parents? Mother RrTT or RrTt
 Father rrtt


10. Mendel performs a test cross with a pea plant that is purebred (homozygous) for yellow (g) and constricted (i) pods with a plant with a plant that could be heterozygous or homozygous for green (G) and inflated (I) seed pods. If the cross produces 90 offspring that have green inflated pods and 101 plants that have yellow inflated seed pods, what is the genotype of parent with the dominant alleles? Use a Punnett square to validate your answer. 
	
	GI
	gI
	
	

	gi
	GgIi
	ggIi
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


The phenotypic ratio is approximately 1:1 or 50% yellow inflated seed pods (ggIi) and 50% green inflated seed pods (GgIi). Since the purebred parent is definitely, ggii, the other parent has to be heterozygous for green and homozygous for inflated seed pods, GgII.
