Genetic Variation
Section A – Knowledge Recall
1. Define mutation.
2. What is an allele?
3. Name one environmental cause of mutation.
4. What type of cell division produces gametes?
5. State one way meiosis increases variation.

Section B – Understanding
6. What is independent assortment?
7. During which stage of meiosis does crossing over occur?
8. Explain how crossing over increases variation.
9. Why does each gamete contain only one copy of each chromosome?
10. Explain why random fertilisation increases variation.

Section C – Application
11. Explain how mutations introduce new alleles into a population.
12. Why is genetic variation important for evolution?
13. Why are siblings usually genetically different?
14. How does meiosis ensure genetic diversity in offspring?

Section D – Punnett Square
A heterozygous tall plant (Tt) is crossed with a homozygous short plant (tt).
15. Draw the gametes for each parent.
16. Construct a Punnett square.
17. List the possible genotypes.
18. State the genotypic ratio.
19. State the phenotypic ratio.

Section E – Higher Thinking
20. Two parents have the same genotype for a trait.
Explain why their offspring may still show variation.
Mark Scheme: Sources of Genetic Variation
Section A – Knowledge Recall
1. Define mutation.
A change in the sequence of bases in DNA.
2. What is an allele?
A different version of a gene.
3. Name one environmental cause of mutation.
Radiation / certain chemicals (accept any one).
4. What type of cell division produces gametes?
Meiosis.
5. State one way meiosis increases variation.
Independent assortment / crossing over.

Section B – Understanding
6. What is independent assortment?
The random separation of homologous chromosome pairs into gametes.
7. During which stage of meiosis does crossing over occur?
Prophase I.
8. Explain how crossing over increases variation.
Segments of DNA are exchanged between homologous chromosomes, creating new allele combinations.
9. Why does each gamete contain only one copy of each chromosome?
Chromosome pairs are separated during meiosis.
10. Explain why random fertilisation increases variation.
Any sperm can fuse with any egg, producing many possible allele combinations.

Section C – Application
11. Explain how mutations introduce new alleles into a population.
A mutation changes DNA sequence, creating a new version of a gene.
12. Why is genetic variation important for evolution?
It allows populations to adapt and survive environmental changes.
13. Why are siblings usually genetically different?
They inherit different combinations of alleles from parents.
14. How does meiosis ensure genetic diversity in offspring?
Through independent assortment and crossing over.

Section D – Punnett Square
Cross: Tt × tt
15. Gametes for each parent:
Tt → T and t
tt → t and t
16. Punnett square:
	
	t
	t

	T
	Tt
	Tt

	t
	tt
	tt


17. Possible genotypes:
Tt and tt
18. Genotypic ratio:
1 Tt : 1 tt
19. Phenotypic ratio:
1 Tall : 1 Short

Section E – Higher Thinking
20. Explain why offspring may still show variation even if parents have the same genotype.
Independent assortment, crossing over, and random fertilisation create different combinations of alleles.

