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Study Guidelines: Mendelian Genetics
Genetics explains how you (offspring) inherit traits from your parents.
Just as a map is used to guide you to a destination, use these sentences to guide you in your study of this unit.
1.  a. Define gene.
     b. Define allele.

     c. List the different alleles for the human hair color gene.
     d. Define the law of segregation.
2.  Explain why you have two copies of every gene. (Hint: think about the chromosomes)
3.  Explain the difference between genotype and phenotype.  Give 3 examples of a phenotype and 3 examples of a genotype.
4.  a. Describe the principle of complete dominance

     b. Explain what a dominant allele is and what a recessive allele. 
     c. Complete this problem: In humans, Hazel eyes are dominant to blue eyes


_____dominant allele         _____ recessive allele

5.  a. Define the prefix hetero and homo.  b. What is a heterozygous genotype? Give an example.  c. Homozygous recessive genotype? Give an example.  d. Homozygous dominant genotype?  Give an example.  
6.  Complete a Punnett square to solve the cross. (Do your best to fill in the percentages and ratios…if you are really not sure just solve the Punnett square)
	
	

	
	



Dimples are dominant to no dimples.  Cross a homozygous recessive female with a heterozygous male.
____= dimples allele          ____=no dimples allele
__________x ___________

What percentage of the offspring will have dimples? ____
What percentage of the offspring will have no dimples? ____
Write the phenotype ration: 




Genotype ratio:
7. Explain why the parents alleles are split over two boxes. (Why does the fathers genotype Bb get split with B over one box and b over the other? Etc)

8. Identify the possible genotypes for the parents of a child that has a genotype Hh.

9. Using genetics, explain how a man and a woman with brown eyes can have a child that has blue eyes. (Brown is dominant over blue). 

10. a. Complete the notes for dihybrid crosses by watching the YouTube lesson. Will be up by 6 at the latest.
      b. Explain how a dihybrid cross demonstrates the law of independent assortment and the law of segregation. 

11. Create your own word problem for a dihybrid cross. Then solve it. 
12. Solve: The gene for nose size in humans shows incomplete dominance. Cross a heterozygous male with a heterozygous female. (Include phenotype and genotype ratios)
13. Solve: The A allele is codominant to the B allele. Both are dominant over the O allele. Cross a male whose genotype is AO with a female whose genotype is BO. (Include phenotype and genotype ratios)
14. Compare and contrast the following modes of inheritance; complete dominance, incomplete and codominance.

15. Solve:  A new biology book is being tested. 30 students use the old book and 30 students use the new book.  You compare the results of the AP biology exam and find 27 that used the new book passed and 21 that used the old book passed. Based on this performance by students, would you recommend the new text book? Perform a Chi-Square test… (use your notes!!!)
Null hypothesis: There is no difference 
16. In frogs black eyes are dominant to yellow eyes. In a cross between two frogs the results are: 274 BB     543 Bb     252 bb
Perform a Chi-Square test. Start with a null hypothesis. 

17. In fruit flies, curly wings are dominant to short wings. The observed results from a mating between two flies is:  curly wings: 43      short wings: 48
Perform a Chi-Square test. Start with a null hypothesis. 

18. Create your own word problem for chi-square and solve. 

19. Perform a Chi-Square test for this dihybrid cross. Two heterozygotes. Black fur is dominant to white fur and black eyes are dominant to red eyes in rabbits.  

Observed: Black/black eyes: 95   Black/red eyes: 37    White/black eyes: 28    White/red eyes:0

20. Study your vocabulary on Quizlet (go to the class website quizlet page). 


21. 






     Is the trait dominant, recessive or sex-linked?








     Widows peak is dominant to no widows peak. 








     Widows peak genotype(s): ___________








     How many people have a widows peak?








     How many people do not have a widows peak?








     Predict the genotypes for each person. 
22. a. Define Karyotype, autosome and sex chromosome.

      b. Explain how autosomes and sex chromosomes are different.

      c. Fill in the blanks: A female has 44 autosomes and ____ ____ sex chromosomes



       A male has 44 autosomes and ____ ____ sex chromosomes

23. Complete the “Human Hereditary Autosomal Single Gene Disorders” handout you got in class. 
24. Hemophilia is recessive to a normal allele on the X chromosome.  Do a cross for the following parental genotypes: 

XNXn x XNY  How many daughters have hemophilia?




  How many daughters are carriers?




  How many sons have it?

25. Compare and contrast autosomal gene disorders to X-linked gene disorders.

26.  a. Explain why a man cannot pass an X-linked gene disorder to his son. b. Who does a male always get his X linked disorder from? c. Who does a female get her X-linked disorder from? 

27. Describe the difference between gene mutations and chromosomal mutations. 

28. a. Define the Law of Segregation.  b. Explain how a disorder such as Down Syndrome may be caused.  c. Identify other ways chromosome disorders may occur
29. a. Define recombinant frequency. List the sources of genetic recombination b. Explain how you identify recombinant offspring 
30. a. Define linked genes. b. Identify what allele frequencies you would expect if two genes were located on the same chromosome, close together. 

31. Two true-breeding Drosophila are crossed: a normal-winged, red-eyed female and a miniature-winged, vermillion-eyed male. The F1 offspring all have normal wings and red eyes. When the F1 offspring are crossed with miniature-winged, vermillion-eyed flies, the following offspring resulted:
· 233 normal wing, red eye
· 247 miniature wing, vermillion eye
· 7 normal wing, vermillion eye
· 13 miniature wing, red eye
What type of conclusions can you draw from this experiment? Justify/Explain your answer (hint use math too! Math we recently learned).
32. a. In a cross between AABBcc x AaBbCc what is the probability that the offspring will be AABbcc?
      b. What is the probability if the offspring will come out AABbcc or AaBBCc?
33. a. In a cross between aaBbCcDDEe x AaBBCcddEe what is the probability that the offspring will be aaBBCcDdEe?
Name: ____________


Period: ___ Seat: ____








