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Genetics Problems
One Factor
1. For each of the following genotypes, determine if the individual is heterozygous or homozygous dominant or homozygous recessive.

a. Hh 




b. gg 




c. EE 




d. SS 




e. Rr 




f. Ll 




g. kk 




h. nn 




i. FF 




2. What are the phenotypes for the genotypes listed below?
Brown hair (B) is dominant to blonde (b)

BB 







Bb 






Bb 







A tongue that can roll (U) is dominant to one that can’t (u) 
UU 






Uu 






uu 







Polydactylism (P), or having extra fingers is dominant to normalness (p)

PP 






Pp 






Pp 







Purple flowers (P) are dominant and white flowers are recessive (p)
PP 






Pp 






pp 







3. What are the possible genotypes for the given descriptions?
Spherical seeds are dominant to wrinkled seeds
Spherical seeds 





Wrinkled seeds 



 

Tallness is dominant to dwarfism in plants

Tall plant 




Dwarf plant 





4. In tomatoes, red fruit (R) is dominant over yellow fruit (r). If a homozygous red plant is crossed with a homozygous recessive plant, what is the genotype and phenotype of the offspring?

If two members of the F1 generation were crossed, predict the genotypic and phenotypic ratios of the offspring. Use a Punnett square to show the results.

	
	
	

	
	
	

	
	
	


5. The Manx gene (M) is dominant in cats and responsible for shortening of the spine or tail. It is also homozygous lethal, meaning a fetus with the genotype MM, does not survive. Say a heterozygous tomcat (Mm) is crossed with normal-tailed female (mm). 
What are the genotypes of the parents?
 Male 


 
Female 



How many kinds of gametes can the tomcat produce? 
How many kinds of gametes can the female produce?
Use a Punnett square to predict the possible genotypes and phenotypes of the offspring.
	
	
	

	
	
	

	
	
	


6. In guinea pigs, short hair (S) is recessive to long hair(s). A short hair guinea pig is crossed with another short haired guinea pig. The litter produced 4 short haired babies and one long haired baby. What was the genotype of the parents? Explain how you know.
7. A heterozygous yellow seed plant (Yy) is crossed with green seed plant. What is the genotype of the green seed plant? 


 Use a Punnett square to predict the offspring’s genotypes.
	
	
	

	
	
	

	
	
	


What percentage of their offspring will have green seeds? 





What will the genotype of the yellow offspring? 






8. In fruit flies, normal wings (L) are dominant to vestigial wings (l). A normal winged fruit fly is crossed with a vestigial winged fly. If one hundred offspring are produced, how many vestigial winged offspring would you expect if the normal winged parent was heterozygous? 





 How many vestigial winged offspring would you expect if the normal winged parent was homozygous? 







9. A man with a widow’s peak, a dominant allele, marries a woman with a continuous hair line which is the recessive allele. If the couple’s 4 children have a widow’s peak, can we say for sure that the man is homozygous dominant for a widow’s peak? Why or why not? 
10. In watermelons, solid green color (G) is dominant over striped pattern (g). In order to determine the genotype of a solid green producing plant, the plant should be crossed with what kind of plant? Why?
Answer KEY
Genetics Problems

One Factor
1. For each of the following genotypes, determine if the individual is heterozygous or homozygous dominant or homozygous recessive.
a. Hh 
heterozygous



b. gg homozygous recessive


c. EE homozygous dominant


d. SS homozygous dominant


e. Rr heterozygous



f. Ll 
heterozygous



g. kk homozygous recessive


h. nn homozygous recessive


i. FF homozygous dominant


2. What are the phenotypes for the genotypes listed below?

Brown hair (B) is dominant to blonde (b)

BB Brown hair




Bb Brown hair





Bb Blonde hair




A tongue that can roll (U) is dominant to one that can’t (u) 

UU Rolling tongue




Uu Rolling tongue




uu Tongue cannot roll




Polydactylism (P), or having extra fingers is dominant to normalness (p)

PP Polydactylism




Pp Polydactylism




Pp Normalness (5 fingers/hand)


Purple flowers (P) are dominant and white flowers are recessive (p)

PP Purple flowers




Pp Purple flowers




pp White flowers





3. What are the possible genotypes for the given descriptions?

Spherical seeds (S) are dominant to wrinkled seeds (s)
Spherical seeds SS or Ss




Wrinkled seeds ss



 

Tallness (T) is dominant to dwarfism (t) in plants

Tall plant TT or Tt



Dwarf plant 
tt




4. In tomatoes, red fruit (R) is dominant over yellow fruit (r). If a homozygous red plant is crossed with a homozygous recessive plant, what is the genotype and phenotype of the offspring?

Rr
If two members of the F1 generation were crossed, predict the genotypic and phenotypic ratios of the offspring. Use a Punnett square to show the results.

	
	R
	r

	R
	RR
	Rr

	r
	Rr
	rr


Genotypic ratios

Approximately 25 % will be homozygous red

Approximately 50 % will be heterozygous

Approximately 25 % will be homozygous yellow


Phenotypic ratios


Approximately 75 % will be red


Approximately 25 % will be yellow 

The Manx gene (M) is dominant in cats and responsible for shortening of the spine or tail. It is also homozygous lethal, meaning a fetus with the genotype MM, does not survive. Say a heterozygous tomcat (Mm) is crossed with normal-tailed female (mm).
What are the genotypes of the parents?
 Male 
Mm

 
Female mm


How many kinds of gametes can the tomcat produce? 2-- M and m
How many kinds of gametes can the female produce? 1--m
Use a Punnett square to predict the possible genotypes and phenotypes of the offspring.

	
	M
	m

	m
	Mm
	mm

	
	
	


Approximately half the offspring will be Manx and the others will be normal.
50 % will be Mm (Manx) and 50% will be mm (normal)
5. In guinea pigs, short hair (S) is recessive to long hair(s). A short hair guinea pig is crossed with another short haired guinea pig. The litter produced 4 short haired babies and one long haired baby. What was the genotype of the parents? Explain how you know.

Both the parents are heterozygous or Ss. In order for the guinea pigs to produce a long haired baby, ss, both the parents have to be carriers of the gene. 
6. A heterozygous yellow seed plant (Yy) is crossed with green seed plant. What is the genotype of the green seed plant? 
yy
 Use a Punnett square to predict the offspring’s genotypes.
	
	Y
	y

	y
	Yy
	yy

	
	
	


What percentage of their offspring will have green seeds? 
 
50 % 





What will the genotype of the yellow offspring? 


50 % 



7. In fruit flies, normal wings (L) are dominant to vestigial wings (l). A normal winged fruit fly is crossed with a vestigial winged fly. If one hundred offspring are produced, how many vestigial winged offspring would you expect if the normal winged parent was heterozygous? 
50 % 


 How many vestigial winged offspring would you expect if the normal winged parent was homozygous? 


0 % 





8. A man with a widow’s peak, a dominant allele, marries a woman with a continuous hair line which is the recessive allele. If the couple’s 4 children have a widow’s peak, can we say for sure that the man is homozygous dominant for a widow’s peak? Why or why not? No, he could still be heterozygous for the trait but just hasn’t produced enough offspring for the trait to appear. 
9. In watermelons, solid green color (G) is dominant over striped pattern (g). In order to determine the genotype of a solid green producing plant, the plant should be crossed with what kind of plant? Why?

It should be verified by crossing the plant with a striped plant, gg. If the offspring are all solid green, then parent in question is most likely homozygous dominant, if some of the offspring is striped, then the solid parent was heterozygous.
