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Yr 11 IGCSE

Genetics Assignment
1. Polydactyl is a human characteristic in which a person has six fingers per hand. The trait for polydactyl is dominant over the trait for five fingers. If a man who is heterozygous for this trait marries a woman with the normal number of fingers, what are the chances that their first child would be polydactyl?

2 A cross between two pea plants hybrid for a single trait produces 60 offspring. Approximately how many of the offspring would be expected to exhibit the recessive trait?

3. In guinea pigs, black coat color is dominant over white coat color. Show the genotypic and phenotypic ratios of the offspring of a mating between two heterozygous black guinea pigs.

4. If a breeder wanted to discover whether a black guinea pig was homozygous (BB) or heterozygous for coat color, the animal in question would be crossed with what kind of individual? Explain the cross and the possible results.

5. In garden peas the allele for tall plants (T) is dominant to the allele for dwarf plants (t). Assume one crosses two heterozygous plants. If a total of 148 plants result, how many can be expected to be tall plants, and how many can be expected to be dwarf plants? 
6. In foxes, red coat color is determined by the dominant gene R; silver- black coat color is determined by the recessive gene r.  A homozygous (pure) red male is crossed with a silver-black female.

a. What are the genotypes of the male  and the female?

b. What are the genotype percentages of their offspring?

c. What are the phenotype percentages of their offspring? 

7. If this F1 generation of foxes mated with each other they would produce offspring with a genotype ratio of ___________ and a phenotype ratio of ___________

8. In pea plants, yellow seed color is dominant to green seed color. If a heterozygous pea plant is crossed with a plant that is homozygous recessive for seed color, what is the probability that the offspring will have green seeds? 

For questions 9-11:      B = brown eyes
b = blue eyes

9. A pure brown-eyed man and a blue-eyed woman have children.  What are the chances of getting a homozygous brown-eyed child? How about a heterozygous brown-eyed child? How about a homozygous blue-eyed child?

10. A heterozygous brown-eyed man and a blue-eyed woman have children.  What are the chances there will be a homozygous brown-eyed offspring? What are the chances of having any kind of brown-eyed offspring?

11. A brown-eyed man, whose mother was blue-eyed, has children with a blue-eyed woman.  What are the phenotypes (and percentages) of the offspring?

12. A calf is born with horns (h) from parents with no horns (H).  What is the genotype of the parents? What is the genotype of the calf? 

 13. If this calf were mated with a cow whose genotype was Hh, what is the probability that their offspring would have horns? 

14. If all of the offspring of a particular cross of peppers have the genotype Gg, what must the genotype of the parents be? 

15. A rare blue-flowered daisy was accidentally pollinated by pollen from a common white-flowered plant of the same species.  All the offspring of this cross were white-flowered.  What color was recessive What was the genotype of the F1 offspring? Use a Punnett square to show how to produce another blue-flowered daisy from the F1 white offspring.
16. The gene for no eyes in fruit flies is recessive; the gene for normal eyes is dominant.  An eyeless male is crossed with a female who is homozygous for normal eyes.  They produce 200 offspring, which are crossbred with each other and produce 3000 offspring.  Determine the probabilities of these four outcomes.

a. How many of the 200 offspring (F1) are blind? 
b. How many of the 3000 offspring (F2) have normal vision? How many of the 200 offspring (F1) are heterozygous? 
c. How many of the 3000 offspring (F2) are heterozygous? 
16. A heterozygous women with blood type A is married to a man with blood type O. What are the genotypes and phenotypes of the offspring? 

17.Mom has type A blood.  Dad has type AB blood.  What possible blood types could their children inherit?  (Show all possibilities).

18. Mom has type O blood.  Dad has type AB blood.  What percentage of their kids will inherit type B blood?

19. A woman sues a man for child support, claiming he is the father of her illegitimate child.  The woman is type A blood, the man is type B blood, and the child is type O blood.  Show how it is possible for this man to be the father of this child.

20. A woman sues a man for child support, claiming that he is the father of her illegitimate child.  The woman is type A, the child is type O, and the man is type AB.  Could he be the father of her child?  Show why or why not.

21. A wealthy elderly couple dies together in an accident.  A man comes forward, claiming that he is their long lost son and is entitled to their fortune.  The couple were of blood types AB and O.  The man has type O blood.  Could he be the heir to the fortune?  Show why or why not.

22. Alice has type O blood.  Jessica has type B blood.  Jessica’s mom had type O blood.  Show how it is possible that Jessica and Alice are not sisters.

23. Mom has curly hair and Dad has wavy hair.  What kind of hair will their kids have?

24. In a family of four, 1 child has curly hair, 1 child has straight hair, and 2 children have wavy hair.  Show what the genotypes of the parents would have to be.

25.   A couple, both of whom have the sickle cell trait, are considering having children.  They want to know the odds of having a child with sickle cell disease.  What would you tell them?

26.   In a family of four, all four children have the sickle cell trait.  Show what the parents’ genotypes must be.

27.  Two parents with the sickle cell trait have 1 child with sickle cell anemia.  What are the odds they will have two children in a row with the disease?







