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Genetics Problems WS (Level 3)
Instructions: If you didn’t think that genetics problems could get any more confusing, just give these a try.    
1. Dihybrid Crosses: Really large Punnett squares can be created to discover the probability of inheriting any two traits at the same time.  For example, thinking back to Mendel’s pea plants, we can use dihybrid crosses to ask the question, “what are the genotypic and phenotypic possibilities and probabilities for the flower color and stem length of the offspring when we cross a heterozygous purple, heterozygous tall pea plant with one that is just like it?”  The cross would look like this:     PpTt  X PpTt  
Use a textbook to study dihybrid crosses, and then complete a dihybrid cross for the problem above.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Genotypic ratio (F1): _________________________________________

Phenotypic ratio (F1): ________________________________________
2. Sex-linked Traits:  Several traits and disorders are located on the X chromosome of the sex chromosomes of animals, and are called “sex-linked traits”.  Human females have two X chromosomes (XX), and males just have one X chromosome (XY).  In humans, a type of color-blindness is a common example of a sex-linked trait.  
Use a textbook to study sex-linked traits, and then DRAW a Punnett square and explain how colorblindness is inherited in humans.

Is color-blindness more common in human males or females?  Explain your answer using information from above.  

3. Polygenic Crosses:  Some genetic questions are too large to easily solve using Punnett squares.  Imagine looking at three genes in pea plants, and asking the question, “what are the genotypic and phenotypic possibilities and probabilities for the flower color, stem length, and seed shape of the offspring when we cross a heterozygous purple, heterozygous tall, heterozygous round pea plant with one that is just like it?”  The cross would look like this:   Pp Tt Rr  X Pp Tt Rr

If you tried to create a Punnett square for this cross, it would have 64 boxes!  There is a method you can use to solve this by multiplying individual probabilities.  When one of these plants makes gametes, the odds of inheriting either allele from each of the three traits is ½.  You will probably need an AP Biology book to figure out how to solve this problem.   Research how to solve these polygenic crosses, and then figure out the genotypic and phenotypic probabilities of the cross discussed in this example.  SHOW YOUR WORK!
Genotypic ratio (F1): _________________________________________

Phenotypic ratio (F1): ________________________________________
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