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ANSWER ALL THREE QUESTIONS
57 marks in all

Answer in full sentences where the question asks you to explain, discuss or compare. Use biological
vocabulary correctly and link cause and effect. Show all working for calculations.

Formula sheet
Useful relationships: expected number = probability × number of offspring; recombination frequency (%) =
recombinants ÷ total offspring × 100 (1% = 1 cM); allele frequency = number of copies of the allele ÷ total
number of alleles.

Question One (21 marks)

(a) In the snapdragon, flower colour is controlled by one gene showing incomplete dominance: red
(RR) and white (rr) are the homozygous phenotypes and the heterozygote (Rr) is pink. Use the
allele letters R and r.

A snapdragon with genotype Rr is crossed with a snapdragon with genotype Rr.

(i) Complete a Punnett square for this cross.

(ii) State the genotype ratio and the phenotype ratio of the offspring.

(iii) Calculate the probability that two offspring produced by this cross will both have the pink
phenotype.

[6 marks]

(b) The ABO blood group in humans is controlled by one gene with three alleles: Iᴬ (A) and Iᴮ (B)
are codominant, and both are dominant over i (O).

A man with blood group AB (genotype IᴬIᴮ) and a woman with blood group B (genotype Iᴮi)
have a child.

(i) Complete a Punnett square for this cross.

(ii) State all the possible blood groups of the child and the probability of each.

(iii) Explain what is meant by ‘codominant’ and why a person with genotype IᴬIᴮ has blood
group AB.

[7 marks]
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(c) In the fruit fly, wing length (long dominant over vestigial) and body colour (grey dominant over
ebony) are controlled by two genes on different chromosomes. Use the letters V/v for wing length
and E/e for body colour.

A fruit fly with genotype VvEe is crossed with a fruit fly with genotype vvee.

(i) Write the genotypes of the gametes produced by each parent, and complete a Punnett
square.

(ii) State the phenotype ratio of the offspring.

(iii) 1600 offspring are produced. Calculate the expected number with the phenotype ‘long,
grey’.

(iv) Explain why the genes must be on different chromosomes for this ratio to occur.

[8 marks]

Question Two (21 marks)

(a) Ocular albinism is caused by a recessive allele (o) on the X chromosome in the human; the
dominant allele (O) gives normal eye pigment. Males (XY) have one X chromosome and females
(XX) have two.

A woman with genotype XᴼXᴼ and a man with genotype XᵒY have children.

(i) Complete a Punnett square for the cross.

(ii) Calculate the probability that (a) a son and (b) a daughter will be affected, and the
probability that a daughter will be a carrier.

(iii) Explain why ocular albinism is much more common in males than in females.

[7 marks]
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WORKED SOLUTIONS
Answers & worked solutions

ANSWER ALL THREE QUESTIONS

Question 1 (21 marks) [Inheritance of one and two genes]

(a) In the snapdragon, flower colour is controlled by one gene showing incomplete dominance: red (RR)
and white (rr) are the homozygous phenotypes and the heterozygote (Rr) is pink. Use the allele letters R
and r. A snapdragon with genotype Rr is crossed with a snapdragon with genotype Rr. (i) Complete a
Punnett square for this cross. (ii) State the genotype ratio and the phenotype ratio of the offspring. (iii)
Calculate the probability that two offspring produced by this cross will both have the pink phenotype.

(a) Answer: (ii) genotypes 1 : 2 : 1; phenotypes 2 : 1 : 1; (iii) 
• Evidence level: Merit (list the gametes from each parent, complete the Punnett square, then read off
the ratios).

• (i) Gametes: R and r from the first parent and R and r from the second parent. The square shows the
offspring genotypes RR, Rr, Rr, rr.

• (ii) Genotype ratio 1 : 2 : 1 (RR : Rr : rr); phenotype ratio 2 : 1 : 1 (pink : red : white).

• (iii) P(one pink offspring) = 

KEY TAKEAWAY
Crosses: write the gametes, fill the Punnett square, count genotypes then phenotypes; probabilities
multiply for independent events and expected numbers = probability × number of offspring.

(b) The ABO blood group in humans is controlled by one gene with three alleles: Iᴬ (A) and Iᴮ (B) are
codominant, and both are dominant over i (O). A man with blood group AB (genotype IᴬIᴮ) and a woman
with blood group B (genotype Iᴮi) have a child. (i) Complete a Punnett square for this cross. (ii) State all
the possible blood groups of the child and the probability of each. (iii) Explain what is meant by
‘codominant’ and why a person with genotype IᴬIᴮ has blood group AB.

(b) Answer: (ii) A 
• Evidence level: Merit (gametes → Punnett square → genotypes → blood groups (Iᴬ and Iᴮ both
dominant to i)).

• (i) Gametes: Iᴬ or Iᴮ from the man and Iᴮ or i from the woman.

• (ii) group A: 

• Achievement: (iii) States that both alleles are expressed.

• Merit: Links to the phenotype: in the heterozygote IᴬIᴮ neither allele masks the other.

• Excellence: Full explanation: codominant alleles are both fully expressed in the heterozygote; Iᴬ
codes for the A antigen and Iᴮ for the B antigen, so a person with IᴬIᴮ makes both antigens on their red
blood cells and has blood group AB, rather than a blend or only one antigen.

KEY TAKEAWAY
Blood groups: A and B are codominant and both dominate O; group A can be IAIA or IAi, group O is ii;
use the Punnett square to find each probability.
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(c) In the fruit fly, wing length (long dominant over vestigial) and body colour (grey dominant over ebony)
are controlled by two genes on different chromosomes. Use the letters V/v for wing length and E/e for
body colour. A fruit fly with genotype VvEe is crossed with a fruit fly with genotype vvee. (i) Write the
genotypes of the gametes produced by each parent, and complete a Punnett square. (ii) State the
phenotype ratio of the offspring. (iii) 1600 offspring are produced. Calculate the expected number with
the phenotype ‘long, grey’. (iv) Explain why the genes must be on different chromosomes for this ratio to
occur.

(c) Answer: (ii) 1 : 1 : 1 : 1; (iii) 400
• Evidence level: Excellence (gametes (one allele of each gene), Punnett square, phenotype ratio,
expected number).

• (i) First parent VvEe gametes: VE, Ve, vE, ve. Second parent vvee gametes: ve.

• (ii) Phenotype ratio 1 : 1 : 1 : 1 (long, grey; long, ebony; vestigial, grey; vestigial, ebony).

• (iii) Probability of ‘long, grey’ = 

• Achievement: (iv) States that the genes assort independently.

• Merit: Links to meiosis: alleles of different genes are separated independently.

• Excellence: Full explanation: genes on different (non-homologous) chromosomes line up and
separate independently during metaphase I and anaphase I of meiosis, so every combination of
alleles is equally likely in the gametes (independent assortment); genes close together on the same
chromosome are linked and are inherited together, which would change the ratio.

KEY TAKEAWAY
Dihybrid crosses: each gamete takes one allele of each gene; a 4 × 4 square gives 9 : 3 : 3 : 1 for
AaBb × AaBb and 1 : 1 : 1 : 1 for a test cross; multiply the probability by the number of offspring.

LOS: Inheritance of one and two genes (91157)

Question 2 (21 marks) [Sex linkage, linkage and modes of inheritance]

(a) Ocular albinism is caused by a recessive allele (o) on the X chromosome in the human; the dominant
allele (O) gives normal eye pigment. Males (XY) have one X chromosome and females (XX) have two. A
woman with genotype XᴼXᴼ and a man with genotype XᵒY have children. (i) Complete a Punnett square
for the cross. (ii) Calculate the probability that (a) a son and (b) a daughter will be affected, and the
probability that a daughter will be a carrier. (iii) Explain why ocular albinism is much more common in
males than in females.

(a) Answer: (ii) son 0, daughter 0, carrier daughter 1; (iii) males have only one X so one
recessive allele is expressed

• Evidence level: Excellence (write the gametes with the X-linked alleles, then read off the sex and
phenotype of each child).

• (i) Mother's gametes: Xᴼ, Xᴼ; father's gametes: Xᵒ, Y. The square gives XᴼXᵒ, XᴼY, XᴼXᵒ, XᴼY.

• (ii) P(son affected) = 0; P(daughter affected) = 0; P(daughter is a carrier) = 1.

• Achievement: (iii) States that males have only one X chromosome.

• Merit: Links to expression: a male with one recessive allele on his single X has the condition,
because there is no second X with a dominant allele.

• Excellence: Full explanation: males inherit only one X chromosome (hemizygous), and the Y carries
no matching allele, so a single recessive allele is always expressed; a female needs two copies of the
recessive allele to be affected (a heterozygous female is a carrier with a normal phenotype), so the
condition is far more common in males.
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The full paper is the real thing.

THIS FREE SAMPLE

A short extract: the opening questions of Paper
1, then their worked answers. 4 pages in all.

THE FULL PAPER

Three questions made of several multi-part
problems answered in writing (constructed
response, no multiple choice), with a worked
solution for every part that shows whether it is
aimed at Achieved, Merit or Excellence. 12
pages, with a worked solution for every question.

What you get with each paper

A complete, timed paper in the real exam layout, not just a taste of it.

A worked solution for every question: numbered steps, why each wrong option is wrong, and a key
takeaway.

20 different papers in this set. Every one uses new questions, so each extra paper is new practice,
not a repeat.

An A4 PDF emailed straight after payment, made for printing.

Get Paper 1 now
A$11.99 one-off, instant PDF download. Tap or click here.
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