Genetics Problem Set                                 NAME_______________________________
                               Please show ALL work!   
Please submit your answers on single sided paper. After determining each answer, write it on the lines provided after each question. Your answers must be hand written and reflect YOUR OWN WORK, not the effort of a classmate or other individual. If you need more space to show your work, you may enlarge the space between each question before you print out the problem set.     

1.   In dogs, long hair is dominant to short hair. A long hair dog is mated to a long hair    dog and they produce a short hair dog. If they produce another offspring, could it also have short hair? If so, what are the chances of the pup having short hair? ________%












2. Humans exhibit a recessive allele that results in the inability to see color. This color-blind allele is an allele for a gene located on the X chromosome. If a carrier female mates with a male who can’t see color, what is the chance their daughter will be colorblind like her father? ________%


















3.  In horses, a black coat is dominant over a brown coat, and the allele that produces a 
“feathered foot” (like furry bell bottoms) is dominant over the allele that produces a    
non-feathered foot. A black, feathered stallion sires a brown, non-feathered colt. What is the genotype of these horses? Sire = ______________   Colt = ______________














4. Tay-Sachs disease is a rare inherited disorder that progressively destroys nerve cells (neurons) in the brain and spinal cord. A couple has a daughter with Tay-Sachs disease as well as two unaffected male children.  Neither parent nor any of the four biological grandparents of the affected child has the disorder. What is the most likely explanation of how Tay Sachs disease is inherited? __________________________________________
Justify your answer.  












If this couple had another baby, what is the chance that the child will also have 
Tay- Sachs?__________% 








5. A man with A+ blood type has a mother who is O-. This man mates with a woman  
with blood type AB- who has a father with type B+ blood. What are the ratios for the possible phenotypes of this couple’s offspring? _______________________________
_____________________________________________________________________
_____________________________________________________________________






 












   





















6. About 70% of Americans perceive a bitter taste when exposed to the chemical PTC
(phenylthiocarbamide). The ability to taste this chemical is due to the presence of a 
dominant allele. Not being able to taste PTC is the result of having two recessive 
alleles.
   Albinism is a condition that prevents either the production or deposition of 
pigment in epithelial tissue (skin). The allele that codes for pigmented skin is dominant 
while the allele that results in the absence of pigment (albinism) is recessive.
   A pigmented woman who cannot taste PTC has a father who is an albino PTC taster. 
She mates with a man who is heterozygous for both genes. What are the phenotypic ratios of their children? _______________________________________________________
______________________________________________________________________
______________________________________________________________________


































7. (Chi-square) In humans, the presence or absence of dimples and the presence or absence of freckles are monogenic traits. Having dimples is due to the presence of a dominant allele as is having freckles. A group of heterozygous, dimpled and freckled people mate with people who have neither dimples nor freckles. They produce 29 dimpled and freckled kids, 31 kids who exhibit dimples but no freckles, 27 kids who do not have dimples but who do have freckles and 33 with neither dimples nor freckles. What is the likelihood this match would produce the same results again?  ___________ 







































8. If a person who is blood type O is accidentally given blood type AB in a transfusion,
a serious blood clot results. Why (be very specific)? 












Would it be ok for a type AB person to receive type O blood? Why or why not?





9. Coat color in cats is due to an X-linked gene which exhibits both black and orange alleles. Female and male cats possessing only the dominant allele have black coats. Female and male cats possessing only the recessive allele have orange coats. However, female cats possessing one of each allele exhibit a calico coat. Calico coats have patches of skin exhibiting black hair and other patches exhibiting orange hair. This scenario is an example of X-inactivation. What is X-inactivation?







So, if a calico cat is mated with an orange cat, what is the chance that the F1 will exhibit a black, male kitten? ________%











10. In horses, coat color is primarily determined by a gene called the Extension gene. It has two alleles. The Extension allele that produces a black coat is dominant to the extension allele that results in a red coat. There is another gene called the Agouti gene that acts to modify the Extension gene.  The dominant allele for the Agouti gene restricts the expression of the black Extension allele, therefore, the presence of the dominant allele of the Agouti gene produces bay colored foals (black legs, noses, manes and tails but red bodies) when the dominant Extension allele is also present. The Agouti gene does not influence the recessive, red Extension allele. So, if a horse that is heterozygous for both genes mates with a horse that is also heterozygous for both genes, what would be the phenotypic ratios of their F1? _______________________________________________
_______________________________________________________________________
_______________________________________________________________________ 
