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ANSWER ALL THREE QUESTIONS
29 marks in all

Answer in full sentences where the question asks you to explain or describe. Use correct biological
vocabulary (for example allele, genotype, phenotype, dominant, recessive) and give reasons for your
answers.

Formula sheet
Useful relationships: probability = number of favourable outcomes ÷ total outcomes; allele frequency = number
of copies of the allele ÷ total number of alleles; percentage = part ÷ whole × 100.

Question One (12 marks)

(a) Phenylketonuria (PKU) (human) is controlled by one gene with a dominant allele (P) for no PKU
and a recessive allele (p) for PKU.

A man and a woman with genotypes Pp and pp have children.

(i) Complete a Punnett square and state the genotypes of the offspring.

(ii) Calculate the probability that an offspring will have PKU.

(iii) Explain the difference between the genotype and the phenotype of an individual, using one
of the offspring as an example.

[6 marks]

(b) Phenylketonuria (PKU) is caused by a recessive allele (p). A man and a woman both have the
dominant phenotype (no PKU). Their first boy child has PKU.

(i) State the genotypes of both parents and of the affected child, and explain how you worked
them out.

(ii) Calculate the probability that their next child will have PKU.

(iii) The next child does not have PKU. Calculate the probability that this child is a carrier
(heterozygous) and explain your answer.

[6 marks]

TEST PAPERS HUB. For personal / single-household use only. Do not copy, share, or resell. Page 2 of 9

TEST PAPERS HUB - N
OT FOR RESALE OR REDISTRIBUTION

Question Two (12 marks)

(a) DNA profiling uses restriction enzymes to cut DNA into fragments, which are separated by gel
electrophoresis. The table shows the positions of the bands (fragment sizes) from DNA left at a
crime scene and from four suspects.

(i) Identify the suspect whose DNA profile matches the crime scene sample.

(ii) Explain how gel electrophoresis separates the DNA fragments, and why DNA from two
different people (other than identical twins) gives different band patterns.

(iii) Explain why the matching profile does not by itself prove that this suspect committed the
crime.

Sample Band 1 (kb) Band 2 (kb) Band 3 (kb) Band 4 (kb)

Crime scene 1.8 3.0 4.2 5.4

Suspect 1 1.8 3.0 4.2 4.8

Suspect 2 2.1 2.7 3.0 5.4

Suspect 3 1.8 2.4 3.0 3.9

Suspect 4 1.8 3.0 4.2 5.4

[6 marks]

(b) A section of the DNA of one gene was sequenced for two people. The sequences of the coding
strand are:

Person 1: GTG CAC GGT ACT TCA AAG ACC ATT TAA

Person 2: GTA CAC GGT ACT TTA AAG ACC ATT TAC

(i) Count the number of bases that differ and calculate the percentage of the bases that are the
same.

(ii) Name the type of change that causes a single-base difference between people, and explain
how it can lead to a different version of the protein.

(iii) Explain why most of the differences between people's DNA do not cause any change in
their characteristics.

[6 marks]
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THE WORKED ANSWER TO THAT QUESTION
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WORKED SOLUTIONS
Answers & worked solutions

ANSWER ALL THREE QUESTIONS

Question 1 (12 marks) [Inheriting a characteristic]

(a) Phenylketonuria (PKU) (human) is controlled by one gene with a dominant allele (P) for no PKU and a
recessive allele (p) for PKU. A man and a woman with genotypes Pp and pp have children. (i) Complete
a Punnett square and state the genotypes of the offspring. (ii) Calculate the probability that an offspring
will have PKU. (iii) Explain the difference between the genotype and the phenotype of an individual, using
one of the offspring as an example.

(a) Answer: (i) Pp × 2, pp × 2; (ii) 
• Evidence level: Achieved (gametes from each parent, Punnett square, then count).

• (i) Gametes: P and p from the first parent and p and p from the second parent. Offspring: Pp × 2, pp
× 2.

• (ii) P(PKU) = 

• Achievement: (iii) States that genotype is the alleles and phenotype is the appearance.

• Merit: Links to an example: an offspring Pp has the dominant phenotype (no PKU) but carries a
recessive allele.

• Excellence: Full explanation: the genotype is the combination of alleles an individual has (for
example Pp); the phenotype is the observable characteristic that results from the genotype and the
environment (no PKU); because P is dominant, the genotypes PP and Pp both give the phenotype no
PKU, while only pp shows PKU.

KEY TAKEAWAY
Crosses: list the gametes, complete the Punnett square, and count the offspring; probability = number
of squares ÷ 4; two carriers have a 1 in 4 chance of an affected child.

(b) Phenylketonuria (PKU) is caused by a recessive allele (p). A man and a woman both have the
dominant phenotype (no PKU). Their first boy child has PKU. (i) State the genotypes of both parents and
of the affected child, and explain how you worked them out. (ii) Calculate the probability that their next
child will have PKU. (iii) The next child does not have PKU. Calculate the probability that this child is a
carrier (heterozygous) and explain your answer.

(b) Answer: (i) both parents Pp, child pp; (ii) 
• Evidence level: Merit (an affected child must have two recessive alleles, one from each parent).

• (i) The child has pp (two recessive alleles, one from each parent). The parents have the dominant
phenotype, so each has at least one P, and both must carry p, so both are heterozygous: Pp.

• (ii) Cross Pp × Pp gives PP, Pp, Pp and pp in equal numbers, so P(PKU) = 

• Achievement: (iii) States that the probability is 

• Merit: Links to the Punnett square: the child is one of the three offspring types with the dominant
phenotype (PP, Pp, Pp).

• Excellence: Full explanation: since the child does not have PKU, the child cannot be pp; of the three
remaining equally likely outcomes (PP, Pp, Pp) two are heterozygous, so P(carrier) = 
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KEY TAKEAWAY
Pedigree reasoning: an affected child of unaffected parents shows that both parents are carriers; the
probability of another affected child is 

LOS: Inheriting a characteristic (92022)

Question 2 (12 marks) [Tracking a gene]

(a) DNA profiling uses restriction enzymes to cut DNA into fragments, which are separated by gel
electrophoresis. The table shows the positions of the bands (fragment sizes) from DNA left at a crime
scene and from four suspects. (i) Identify the suspect whose DNA profile matches the crime scene
sample. (ii) Explain how gel electrophoresis separates the DNA fragments, and why DNA from two
different people (other than identical twins) gives different band patterns. (iii) Explain why the matching
profile does not by itself prove that this suspect committed the crime.

(a) Answer: (i) Suspect 4; (ii) fragments separate by size in an electric field; (iii) a match is
not proof

• Evidence level: Merit (match every band in the crime scene profile to a suspect).

• (i) Suspect 4 has bands at all the same positions as the crime scene (1.8, 3.0, 4.2, 5.4 kb), and no
other suspect matches every band.

• Achievement: (ii) States that fragments separate by size.

• Merit: Links to the gel: the DNA is negatively charged and moves towards the positive electrode, and
smaller fragments move further.

• Excellence: Full explanation: the DNA fragments are loaded into wells in a gel and an electric current
is applied; DNA is negatively charged so the fragments move towards the positive electrode, and small
fragments move through the gel more easily and further than large ones, so fragments of different
lengths separate into bands; because each person's DNA has different base sequences (variation in
the places where the enzymes cut and in repeat lengths), different people have fragments of different
sizes and so a different pattern of bands.

• Achievement: (iii) States that the DNA could have come from someone else, or been left at a
different time.

• Merit: Links to the evidence: a match shows the DNA could have come from this person, not that
they committed the crime.

• Excellence: Full explanation: a DNA match only shows that the sample could have come from that
person (with a very small chance of a match by coincidence); it does not show when or how the DNA
was left there (for example, the suspect could have been at the scene innocently earlier), so it must be
combined with other evidence.

KEY TAKEAWAY
DNA profiling: fragments separate by size on a gel (negative DNA moves to the positive electrode;
small fragments move furthest); a matching pattern identifies the person but is not proof of guilt.

(b) A section of the DNA of one gene was sequenced for two people. The sequences of the coding
strand are: Person 1: GTG CAC GGT ACT TCA AAG ACC ATT TAA Person 2: GTA CAC GGT ACT TTA
AAG ACC ATT TAC (i) Count the number of bases that differ and calculate the percentage of the bases
that are the same. (ii) Name the type of change that causes a single-base difference between people,
and explain how it can lead to a different version of the protein. (iii) Explain why most of the differences
between people's DNA do not cause any change in their characteristics.
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LIKED THIS SAMPLE?

The full paper is the real thing.

THIS FREE SAMPLE

A short extract: the opening questions of Paper
1, then their worked answers. 2 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. 9 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.

Or see all 20 NCEA Level 1 Chem and Bio 92022 Genetics papers:
testpapershub.com/collections/ncea-level-1-chem-and-bio-92022-genetics/

Getting the most from a practice paper

1 Print it and set the timer shown on the cover. Answer every question before looking at any
solution.

2 Mark it against the worked solutions and note the topics that cost you marks.

3 Retry the questions you missed a day later, then use the next paper to check the fix held.

Not sure which paper to start with, or have a question before you buy? Email support@testpapershub.com and a real person
will reply, normally within one business day. These are original practice papers, not official past papers, and are not affiliated
with any exam authority.

testpapershub.com

https://testpapershub.com/products/ncea-level-1-chem-and-bio-92022-genetics-practice-paper-1/?utm_source=free-sample&utm_medium=pdf&utm_campaign=ncea-level-1-chem-and-bio-92022-genetics
https://testpapershub.com/collections/ncea-level-1-chem-and-bio-92022-genetics/?utm_source=free-sample&utm_medium=pdf&utm_campaign=ncea-level-1-chem-and-bio-92022-genetics
https://testpapershub.com/?utm_source=free-sample&utm_medium=pdf&utm_campaign=ncea-level-1-chem-and-bio-92022-genetics

