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1 (a) A HN HS; 

C HS HS; 1 

(b) parental genotype HN HS  X  HN Hs ; 

  HN  Hs  I  HN  HS ; gametes

offspring
genotypes HN HN HN HS  HN HS  HS HS ; 
phenotypes (normal) (carrier)carrier)carrier

identified

4 probability = ¼/0.25/25%; 

Reject X Y references 

Penalise once for use of different symbols (in (b)) Total 5 
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Question2 

(a) parental genotype ;

gametes ;

offspring genotype ;

offspring phenotype ;

penalise once if other symbols used 4

1(b) suffer from vitamin K deficiency / require too much vitamin K ;

(c) warfarin will kill rats without resistance - homozygous recessive ;

homozygous dominant rats require too much vitamin K ;

heterozygous rats most likely to survive and produce offspring ;

only 50% of offspring will be heterozygous ; 3 max

(d) results in a different codon / triplet ;

(may) result in change of amino acid ;

different primary protein structure ;

this may result in change in protein function ;

suitable example e.g. sickle cell anaemia ; 3 max

Total : 11 
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Question 3 

(a) 
Either 
If genetic diagram used 

orange scallop 

parents 
gametes 

genotype 

phenotype 

black scallop 

parents 

gametes 

genotype 

phenotype 

Or 

If text explanation given 

Penalise once for incorrect symbols 

orange dominant to black (or converse); 

s
o 

s
o 

so so 

orange 

X 

black 

.black 

orange dominant to black (or converse); 
orange are heterozygous; 
(because) ref. 3: 1 ratio; 
link data to ratio; 

black are homozygous; ·· 
because all offspring are black;· 

(b) 

separate orange scallops produced from first cross / test cross orange with black ; 

some will produce only orange offspring ; 
these will be homozygous for orange allele/pure breeding ; 

6 

2 max 

Total: 8 

Dr. Asher Rana www.chemistryonlinetuition.com asherrana@chemistryonlinetuition.com



4 (a correct symbols ; e.g. XA = (allele for) red-eye
Xa = (allele for) white-eye 

A a X  X and   XaY ; 

XA Xa Xa Y ; 

parental genotypes 

gametes

offspring genotypes XA Xa XA Y Y a Xa XaY ; 

offspring phenotypes  red-eyed  red-eyed  white-eyed  white-eyed 
      female     male         female        male     ; [5] 

[1] 

[1] 

(b) (i) passes Y chromosome onto son / passes X chromosome onto daughter ;

(ii) heterozygous ;

(iii) gene / allele, mutation ; [1] 

[Total: 8]
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