GENETICS PROBLEM SET

Monohybrid Crosses: 
1. In pea plants, tall (T) is dominant to dwarf (t). Show the cross between a heterozygous tall and a dwarf plant. What are the expected phenotypes and in what proportion?
2. In certain trees, smooth bark is dominant over wrinkled. Cross two trees that are heterozygous for  smooth bark. If there are 100 offspring produced, how many will have wrinkled bark? 

3. In humans, tongue rolling is a dominant trait, those with the recessive condition cannot roll their tongues. Bob can roll his tongue, but his mother could not. He is married to Sally, who cannot roll her

tongue. What is the probability that their first born child will not be able to roll his tongue?
4. In Mountain Boomers, the genes for long tail is dominant over the gene for short tail. Use a Punnett Square to predict the result of a cross between a homozygous Long-tailed and a homozygous Short-tailed Mountain Boomer. What do the offspring look like? 

Co-Dominant Crosses
5. In a certain cactus, prickly spines can be two pronged or one pronged. If a true breeding one-pronged cactus is crossed with a true breeding two-pronged cactus, the F1 generation has a mixture of spines, some are two-pronged, some are one-pronged.

6.  A wealthy elderly couple dies together in an accident. Soon a man shows up to claim their fortune, saying he is their only son who has been estranged from them. Other relatives dispute his claim. Hospital records show the deceased couple was type AB and O respectively. The claimant to the fortune was type O. Could he be their son and the heir to their fortune? Explain.   
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Sex linked traits 
8. Red-green colorblindness is inherited as a sex-linked recessive gene and is found only on the X chromosome. A person with this affliction cannot distinguish between shades of red and green due to a lack of a special protein in the color receptors of the eye. A man with normal vision marries a women who is red-green color blind. What are their genotypes? What is the probability that their children will be colorblind? 

9. A man with normal vision marries a woman with normal vision. Their first child is a male who is discovered to have red-green colorblindness. Two years later their second child is born. It is a girl who is also red-green colorblind. The husband accuses his wife of being unfaithful. Is there any genetic basis for his accusations? Show your answer. 

10  Hemophelia is a sex linked triat where the infected individual does not produce a blood clotting factor. Determine the expected genotypic and phenotypic ratios of carrier female with a male without hemophilia.
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Dihybrid cross: 
11. In pea plants tall stems are dominate, short stems are recessive and round seeds are dominate while wrinkled seeds are recessive. Predict the genotypic and phenotypic ratios of the offspring for a heterozygous tall stemmed, homozygous wrinkled seeded plant and a heterozygous tall stemmed, homozygous round seeded plant. 

12. In certain bacteria, an oval shape is dominant over round and thick cell walls are dominant over thin. Cross a heterozygous oval, thick cell walled bacteria with a round, thin cell walled bacteria. Describe the phenotype of the offspring. 

13. In guinea pigs, black coat color is dominant over white, short hair is dominant over long. Show the Punnett Square for a cross between a homozygous black, short-haired, guinea pig and a homozygous white, long-haired, guinea pig. What do the offspring look like? 
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