 Formative Assessment
Sample problems:

1. Patrick and Amy both have normal vision. Everyone in Patrick’s family has normal vision, however, Amy’s mother is color blind. The trait for normal vision (N) is dominant, whereas the trait for color blindness (n) is recessive.  If Patrick and Amy have a child together, what is the likelihood that their child will be color blind? 

Answer: Amy’s mother is nn for color blindness. So, Amy inherited one n allele from her mother and is thus Nn. Patrick is NN. A Punnet square cross of NN x Nn shows that the possible outcomes include NN, NN, Nn, and Nn. Amy and Patrick’s child will not be color blind, but he or she may be a carrier of the color blindness trait.

2. Sofia’s brother, Harry, is a hemophiliac. Sofia’s husband, Fernando, is not a hemophiliac. What is the likelihood that Sofia and Fernando will have a child who is a hemophiliac? Remember that hemophilia is a sex-linked trait. Regular clotting is represented by R, and hemophilia is represented by r.
Answer: Harry has hemophilia, so he is r0. This means that Sofia and Harry’s mother, who passed on the r allele to Harry, was Rr. So, there is a 50 percent chance that Sofia is also Rr. Fernando is R0. There are then two possibilities for Sofia and Fernando’s child:

a. R0 x RR – which yields no chance of a child who has hemophilia, because any male child would be R0, and any female child would be RR.

b. R0 x Rr – which yields RR, R0, Rr, and r0. This means that a male child would have a 50 percent chance of inheriting hemophilia, and a female child would have a 50 percent chance of being a carrier for the hemophilia trait. 

