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QUESTION ONE

Source: https://line.17qq.com/articles/ghgfogbz html

John and Noelene have three children, two girls and one boy.
(a) Complete a Punnett square showing sex inheritance.
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(b) Explain how sex of children is determined in humans.
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(c) Explain the likelihood of John and Noelene’s next child being a girl.

(d) John is a stone bench kitchen worker. He has silicosis, a lung disease caused by breathing in stone
dust.

Will John and Noelene’s new baby inherit silicosis?

Explain why or why not.
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QUESTION TWO

Below is a photo of an HIV virus infecting a human cell.

Source: https://en.wikipedia.org/wiki/HIV#/media/File:HIV-budding-Color.jpg

A mutation in a human gene can cause people to be protected from HIV infection.
(a) Explain the relationship between DNA, genes, alleles, and phenotype using this mutation.
In your answer you should define DNA, genes, alleles, phenotype, and mutation.
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5% (b) Discuss whether this gene mutation, which protects against the HIV virus, is helpful to the human
population.

In your answer, you should explain how it might be passed on to the next generation.
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QUESTION THREE

Himalayan wolves reproduce sexually.

Source: https:/twitter.com/geosrilanka/status/1172696055256928256

(a) Explain how sexual reproduction causes genetic variation.

In your answer you should include the processes of gamete formation (meiosis) and fertilisation.
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(b) Himalayan wolves can live in places higher than 4000 m. They have new combinations of genes
that mean they can take more oxygen from the air.

Explain the link between genetic variation and the survival of the Himalayan wolf population above
4000 m.
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