Genetics Revision Questions – Worked answers
1. In order to understand genetics questions in the exam, you need to understand what each of the following words means. For each word write a sentence explaining what it means.

i. Phenotype

What the organism actually looks like e.g. fur colour, seed shape.
ii. Genotype

Is the type of alleles the organism carries, e.g. BB, Bb or bb.
iii. Allele

The two or more forms that exist for each characteristic, e.g. tongue rolling allele or non-tongue rolling allele.
iv. True-breeding

Organism that possesses either two copies of the dominant gene or two copies of the recessive gene, e.g. BB or bb.
v. F1 

First generation.
vi. F2 

Second generation.
vii. Dominant

The stronger allele, who hides the presence of the weaker allele.
viii. Recessive

The weaker allele.
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The brown tapir can either have a Striped coat (S) or a Plain coat (s)

a.  Which coat type is dominant?

The striped coat is dominant, because it has a capital letter.

b. A true-breeding striped tapir is crossed with a true-breeding plain tapir. Write out the full cross for this mating.

Striped tapir




   Plain tapir

P:


SS



x


ss

Gametes:
   S    or   S                                                       s      or       s

Punnett Square:

	
	S
	S

	s
	Ss
	Ss

	s
	Ss
	Ss


F1:

c. What will be the genotype of the F1 offspring?

The F1 offspring are Ss.
d. What will be the phenotype of the F1 offspring?

The F1 offspring are all Striped.
3. Two of the F1 offspring from Q2 were crossed with each other.

a. Write out the full cross for this mating.

Striped tapir




   Striped tapir

F1:


Ss



x


Ss

Gametes:
   S    or   s                                                       S      or       s

Punnett Square:

	
	S
	s

	S
	SS
	Ss

	s
	Ss
	ss


F2:

b. What will be the genotypes of the F2 offspring?

The F2 offspring will have these genotypes: 1 SS, 2 Ss and 1 ss.
c. What will be the phenotypes of the F2 offspring?

There will be 3 striped tapirs: 1 plain tapir.
4. Another of the F1 offspring from Q2 was crossed with another spotted tapir from a different area of the rain forest. Four babies are produced, three have striped coats and one has a plain coat.

a. What genotype was the “foreign” tapir?

The foreign tapir must have been Ss to have a baby that has both copies of the plain coat gene.
b. What genotype would the plain tapir have?

The plain tapir would be ss.
5. This is a family tree for a family suffering from a rare recessive blood disorder.






Key: 
      = affected female

  = affected male



      = unaffected female

  = unaffected male

This medical condition is caused by a recessive gene (r). The father in this family does not carry a copy of the recessive disease gene.

a. What is the genotype of the female A?

She has the disease, so she must be rr.
b. What are the genotypes of the children?

The father does not have a copy of the disease gene, which means he must RR. Therefore the children will be Rr.
6. This is the tree of another family afflicted with the disease described in Q5. 



a. What are the genotypes of the parents?

To produce a child with two copies of the recessive gene, the parents must both carry a copy of this gene. Therefore the parents must be Rr.
b. If this family have another child, what are the chances that the new baby would be affected by this blood disorder? (Hint: You will have to draw out the full cross to answer this question).

      Mother




                 Father

P:


Rr



x


Rr

Gametes:
   R    or    r                                                       R     or       r

Punnett Square:

	
	R
	r

	R
	RR
	Rr

	r
	Rr
	rr


F1:

1 out of the 4 babies will have the disease. So the parents have a 1 in 4 chance or a 25% chance of have another child with this disease.

Parents





B





A





Children 





Parents





Child 








