Genetics questions

For all these questions, make sure that you set your answers out correctly.


1) On the planet Xorbat, purple skin (P) is dominant over green skin (p).
Write the genotype and phenotype for an individual who is:


a) homozygous for the purple allele 

b) homozygous for the green allele

c) heterozygous

2) In dogs, wiry hair (W) is dominant to smooth hair (w). If a homozygous wire-haired dog is bred with a smooth-haired dog, what sort of hair will their offspring have?   (Remember to use a square to work out your answers).

3) In tigers, orange fur is dominant over white fur. A white cub has orange-furred parents. What is the genotype of each parent?  Explain your answer.

4) The gene for brown hair is B and the gene for blond hair is b


a) Write down the genotype of a woman who is heterozygous for brown hair.



b) Write down the genotype of a man who has blond hair.



c) Work out the possible offspring of these two people.

5) Scientists have discovered a flower that has two possible colours, pink and blue.  Flower colour is controlled by a single gene. The gene for pink flowers is represented by P and the gene for blue flowers is represented by p.

a) What would be the phenotype of a flower which has the alleles Pp?

b) The scientists took a purebreeding pink flower and crossed it with a purebreeding blue flower. Work out the possible colours of the offspring. (Purebreeding means that they are homozygous).

c) If the scientists took two of these new plants and bred them, what are the chances of getting a blue flower?

Extension question
	A brown coat is dominant to a white coat in cattle. A farmer has a brown bull. 

How would you determine whether the bull is a heterozygote for the dominant allele?


MORE GENETICS PROBLEMS

These questions are all taken from past exam papers.  The number of marks available for each section are shown in brackets.  You can fill the answers in here, as there should be enough space.

1. Two kinds of ladybird exist, one red, the other black.  Colour is inherited by a single pair of genes.  The red gene (R) is dominant.  The black gene (r) is recessive.

a) Complete the table below.

	Type


	Genotype
	Name
	Phenotype

	1
	
	Homozygous


	Red

	2


	Rr
	Heterozygous
	

	3


	
	
	Black


(4 marks)

b) If type 1 were mated with type 3 state the colour of the offspring

……………………………………………………………………………(1 mark)

c) Name the gametes possible from

i) Type 2………………………………………………………(1 mark)

ii) Type 3………………………………………………………(1 mark)

d) State the chances of red offspring in a cross between type 2 and type 3

…………………………………………………………………………..(1 mark)

e) Show in the box below the results of a cross between two individuals of type 2

	
	
	Gametes

	
	
	
	

	Gametes
	
	
	

	
	
	
	


(4 marks)

2. A red flowered tulip was crossed with a white flowered tulip.  The seeds of this cross when germinated produced only red flowered tulips (first generation).  These plants were self fertilised and the seeds collected.  When these seeds were germinated they produced three times as many red flowered tulips as white ones (second generation).

a) Which colour is dominant…………………………………………….(1 mark)

b) If R is the symbol for the red gene in tulips and r is the symbol for the white gene, state the genotype of the first generation tulips

…………………………………………………………………………….(1 mark)

c) Using the symbols given in (b), show the possible combinations of genes that would be found in the second generation tulips and state the phenotypes which they represent.

	Genotypes
	……………………
	……………………
	……………………

	Phenotypes
	……………………
	……………………
	……………………


(3 marks)

d) In the boxes below show crosses between

i. A heterozygous red tulip and a white tulip

ii. A homozygous red tulip and a white tulip

	i
	
	

	
	
	
	

	
	
	
	

	
	
	
	












(4 marks)




	ii
	
	

	
	
	
	

	
	
	
	

	
	
	
	












(4 marks)

3.  Two pure bred (homozygous) flowering plants were crossed.  One was pure red (RR) and the other pure white (rr).  Red colour is dominant over white.

The genes for the colour factor were inherited as follows:

	
	
	

	
	
	R
	R

	
	r
	Rr
	Rr

	
	r
	Rr
	Rr


Two of the first generation plants were then crossed as shown:

	
	
	

	
	
	R
	r

	
	R
	RR
	Rr

	
	r
	Rr
	rr


a) For the second generation, state the number and type of:

i. Phenotypes

Number………………………………………………………………

Type………………………………………………………………….

ii. Genotypes

Number………………………………………………………………

Type………………………………………………………………….

(4 marks)

b) State two different genotypes which when crossed together will produce white flowers in the next generation.

i. …………………………………………………………………………..

ii. …………………………………………………………………………..

(1 mark)

4. Manx cats have short tails.  Their genotype is Ss, where S represents the gene for short tail and s represents the gene for normal tail.  Cats with the genotype SS either die before birth or when they are very young.

In the boxes show the possible genotypes of the kittens for the following crosses.

a) Short tail




Short tail

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


b) How many kittens out of a litter of 8 would be expected to survive?………………..

c) Short tail




Long tail

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


d) How many kittens out of a litter of 8 would be expected to survive?………………...

(Total 8 marks for question 15)

5. In mice, the allele for yellow fur, Y, is dominant to the allele for grey fur, y.  The homozygous condition YY causes mice to die before they are born.

a) Using the box below, show the cross between two yellow mice

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	












(4 marks)

b) Out of eight embryos, how many would be expected to survive?…………………….

(1 mark)

c) What are the possible genotypes of the parents which never produce any embryos that die before birth?

	Genotypes of parents
	Parent 1
	X
	Parent 2

	(i)
	………………………
	
	…………………………..

	(ii)
	………………………
	
	…………………………..












(2 marks)

6. In fruit flies, the allele for normal wings, N, is dominant to the allele for small wings, n.

a) Complete the box below to show the results of a cross between a fly with normal wings and a fly with small wings.

	
	
	

	
	
	N
	n

	
	n
	
	

	
	n
	
	












(2 marks)

b) What is the percentage of small winged flies in the offspring of this cross?

……………………………………………………………………………….(1 mark)

c) Using the same letters as before (N and n), fill in the blanks to show two crosses which would only  produce normal winged flies.

i. …………………………………….  X  ……………………………………….

ii. …………………………………….  X  ……………………………………….

(2 marks)

7. Chickens can be infected by a parasitic bacterium, Salmonella.  Some chickens are resistant and these have the recessive gene d  in the homozygous condition, dd.  Chickens with the genotype DD and Dd are not resistant.

a) You are provided with a Salmonella resistant cockerel, genotype dd and a hen of genotype DD.  Use the first and second cross boxes to show how you would produce a Salmonella resistant chicken.

	First Mating
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Second Mating
	
	

	
	
	
	

	
	
	
	

	
	
	
	












(4 marks)

b) Show two different methods of producing offspring where at least 50% of them are expected to be Salmonella resistant.  Show the ratio of phenotypes of the offspring.

	
	Method 1
	
	
	
	Method 2
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	












(4 marks)

Ratio of phenotypes of offspring


Ratio of phenotypes of offspring

…………………………………


…………………………………..











(2 marks)

8. In experiments with fish called guppies, a male fish with normal colouring was mated to a female which had gold colouring.  All the fish produced in the next generation had normal colouring.  Some of these offspring (first generation) were allowed to interbreed.  They produced 427 fish, of which 320 had normal colouring and 107 were gold (second generation).

a) Which was the dominant gene?………………………………………..(1 mark)

b) What is the approximate ratio of the two kinds of fish in the second generation of offspring?

…………………………………………………………………………(1 mark)

c) Give the correct genetic term (not symbols) for 

i. The gene pair of the first generation of offspring 

…………………………………………………………………………(1 mark)

ii. The gene pair of the gold coloured fish

………………………………………………………………………….(1 mark)

d) Of the second generation  produced in the mating, some of the normal coloured fish would breed true and others would not.  Explain by completing the boxes how you would carry out matings to tell the difference between these fish.

Key to symbols used……………………………………………

	First Mating
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Second Mating
	
	

	
	
	
	

	
	
	
	

	
	
	
	


