


(c) Figure 1 shows one strand of DNA.

The strand has a sequence of bases (A, C, G and T).

Figure 1
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(d) Mutations of DNA cause some inherited disorders.

One inherited disorder is cystic fibrosis (CF).

A recessive allele causes CF.

Complete the genetic diagram in Figure 2.

• Identify any children with CF.

• Give the probability of any children having CF.

Each parent does not have CF.

The following symbols have been used:

D = dominant allele for not having CF

d = recessive allele for having CF
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(b) Scientists believe that ancestors of the modern Island Fox first colonised what is now Santa

Cruz Island during the last Ice Age, approximately 16 000 years ago. At that time, lowered

sea levels made the three northernmost islands into a single island and the distance

between this island and the mainland was reduced to about 8 km.

(i) How could the Island Fox have developed into a completely different species from the

mainland Grey Fox?
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______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(5)

(ii) Suggest why the Island Foxes have developed into different varieties of the same

species instead of six different species.

______________________________________________________________

______________________________________________________________

______________________________________________________________

(1)

(Total 8 marks)
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(b) Read the following information about genetic engineering.

The caterpillar of the European Corn Borer moth feeds on the fruits of maize (sweet

corn). There is a chemical called Bt-toxin which is poisonous to the corn borer

caterpillar but not to humans.

Scientists carried out the following steps.

1. The Scientists made a bacterial plasmid to which they added two genes:

• Bt gene, which coded for production of the Bt-toxin

• kanr

gene, which coded for resistance to an antibiotic called kanamycin.

2. They used this plasmid to produce genetically modified bacteria which could invade

plant cells.

3. They mixed these genetically modified bacteria with pieces cut from maize leaves.

4. They placed the pieces of maize leaf on agar jelly in a Petri dish. The agar jelly

contained the antibiotic, kanamycin. The kanamycin killed most of the pieces of

maize leaf, but a few survived.

5. They took some cells from the surviving pieces of maize leaf and grew them in tissue

Culture.
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The result was maize plants that now contained the Bt gene, as well as the kanr

gene, in

all of their cells.

(i) What is a plasmid (Step 1)?

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(ii) Why did the scientists add kanamycin to the agar jelly (Step 4)?

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(iii) The scientists grew each Bt-maize plant from a single cell which contained the Bt

gene.

Explain why all the cells in the Bt-maize plant contained the Bt gene.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)
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(iv) Kanamycin is an antibiotic.

Some scientists are concerned that the gene for kanamycin resistance has been put

into maize.

Suggest why.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(Total 13 marks)
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(b) Some animals similar to kangaroos are endangered species.

Cloning is one way of making sure that endangered species do not die out.

The flowchart below shows one way of cloning an animal.

The four statements needed to complete the flowchart are numbered 1, 2, 3 and 4.

Complete the flow chart by writing the number of the correct statement in the empty box.

Each number should be used once only.
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(b) (i) Some of the plants in the diagram are homozygous for flower colour and some

are heterozygous.

Complete the table to show whether each of the plants is homozygous or heterozygous.

For each plant, tick (✔️ ) one box.
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