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CHAPTER 29 – HOW GENES ARE INHERITED

1.         (a)
Genetic diagram to show how it is possible that a child with PKU could be born to two unaffected parents.
Parental phenotypes

normal


×

normal
Parental genotypes

Nn


×

Nn
Genotypes of gametes
N+n


×

N+n


Genotypes of children

NN    

Nn

Nn
      nn
Phenotypes of children
Normal 
Normal

Normal
      Affected












     (5 marks)

(b)
The probability that a second child born to these parents will have PKU – any (or all) of the following: 25%; ¼; 0.25; one in four.


       (1 mark)

Total 6 marks

2.         (a)
The relationship between the two alleles that control coat colour is: codominance.







       (1 mark)

(b)
Genetic diagram to show the possible genotypes and phenotypes which could be produced when horned roan cattle were crossed with white cattle, heterozygous for the hornless condition.
Parental geneotypes

hhCRCw
HhCwCw
Genotypes of gametes
hCR    hCw
HCw   hCw
Genotypes of offspring
HhCRCw
hhCRCw
HhCwCw
hhCwCw
Phenotypes off offspring
hornless   
horned   
hornless   
horned




roan

roan

white

white

Ratio of offspring

1
:
1
 :
1
 :
1








     (5 marks)

Total 6 marks

3.
(a)
Genetic diagram to explain the results regarding the fruit flies:
Parental phenotypes

grey, normal

×
black, vestigial
Parental genotypes

GgNn


×
ggnn
Genotypes of gametes
GN  Gn  gN  nn
×
gn


Genotypes of offspring
GgNn   
Ggnnn

ggNn

ggnn
Phenotypes of offspring
Grey

Grey

Black
    
Black 





Normal 
Vestigial
Normal
      Vestigial




 







     (5 marks)

(b)
The expected ratio in the offspring produced if the grey-bodied, normal-winged parent had been crossed with a fly of the same genotype: 9: 3: 3: 1        (1 mark)

Total 6 marks
4.         (a)
Genetic diagram to show the possible genotypes and phenotypes which could be produced by a female who is colour blind and heterozygous for tongue rolling; and a male who has normal colour vision and cannot roll his tongue.

	Parental phenotypes

Parental genotypes
	Colour blind

Tongue-roller

XcXcRr
	
	Colour vision

Non-roller

XCYrr
	

	Genotypes of gametes
	XcR
	Xcr
	XCr
	Yr

	Genotypes of offspring
	XCXcRr
	XcYRr
	XCXcrr
	XcYrr

	Phenotypes of offspring
	Female
	Male
	Female
	Male

	
	Colour vision
tongue-roller
	Colour blind
tongue-roller
	Colour vision
non-roller
	Colour blind
non-roller











                 (4 marks)
(b)
A higher percentage of males than females in a population are red-green colour blind because: males have only one X chromosome, so if the allele is present they will be affected. Females have two X chromosomes, so they must be homozygous recessive.





     (2 marks)

Total 7 marks

5.         (a)
Genetic diagram to show the possible genotypes and phenotypes which could be produced from the cross:
Parental phenotypes

cyanogenic

×
cyanogenic
Parental genotypes

AaBb


×
AaBb
Genotypes of gametes
AB Ab aB ab

×
AB Ab aB ab


Genotypes of offspring
ABAB
AABb
AaBB
AaBb





AABb
AAbb
AaBb
Aabb





AaBB
AaBb
aaBB 
aaBb





AaBb
Aabb
aaBb
aabb

1 AABB     2AABb    2AaBB     4AaBb     1AAbb     2Aabb    1aaBB    2aaBb     1aabb


       Cyanogenic



         Non-cyanogenic

     (5 marks)

(b)
Expected ratio of cyanogenic to non-cyanogenic plants in the offspring is 9 : 7. 

     (3 marks)









         Total 8 marks

 TOTAL MARKS FOR EXAM: 38
          Answers
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