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Materials
For this paper you must have:
● the Periodic Table/Data Sheet, provided as an insert (enclosed)
● a ruler with millimetre measurements
● a calculator, which you are expected to use where appropriate.

Instructions
● Use black ink or black ball-point pen.
● Fill in the boxes at the top of this page.
● Answer all questions.
● You must answer the questions in the spaces provided. Do not write outside the box around

each page or on blank pages.
● All working must be shown.
● Do all rough work in this book. Cross through any work you do not want to be marked.

Information
● The Periodic Table/Data Sheet is provided as in insert.
● You are reminded of the need for good English and clear presentation in your answers.
● When answering questions you need to make sure that your answer:

- is clear, logical, sensibly structured
- fully meets the requirements of the question
- shows that each separate point or step supports the overall answer.

35 Marks

More resources available at: www.kickstart-tutors.uk/resources

Resources available from

http://www.kickstart-tutors.uk/resources 


   More resources available at kickstart-tutors.uk/resources

2

Q8. Read the information about stem cells.

Evaluate the use of stem cells from embryos or from adult bone marrow for treating human
diseases.

You should give a conclusion to your evaluation.
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(5)

(Total 5 marks)

Stem cells are used to treat some human diseases.
Stem cells can be collected from early embryos. These stem cells have not begun to
differentiate, so they could be used to produce any kind of cell, tissue or organ. The
use of embryonic stem cells to treat human diseases is new and, for some diseases,
trials on patients are happening now.
Stem cells can also be collected from adult bone marrow. The operation is simple but
may be painful. Stem cells in bone marrow mainly differentiate to form blood cells.
These stem cells have been used successfully for many years to treat some kinds of
blood disease. Recently there have been trials of other types of stem cell from bone
marrow. These stem cells are used to treat diseases such as heart disease.

Questions continue on the next page
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Q9. The diagram shows some of the cell divisions that occur during human reproduction.

(a)  (i) Name the type of cell division that produces cell D from cell B.

...............................................................................................................
(1)

(ii) Which organ in the male body produces cell C from cell A?

...............................................................................................................
(1)

(b)  (i) Cells A and B each contain 46 chromosomes.

How many chromosomes would there be in the nucleus of cell C?
(1)

(ii) Why is it important that cell C has this number of chromosomes?

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................
(2)

(Total 5 marks)
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Q10. A certain gene codes for the production of an enzyme called ‘HEXA’.

One human genetic disorder causes damage to nerve cells in the brain.
This disorder is caused by a small change in the DNA of the HEXA gene.
People with this disorder make a changed HEXA enzyme that does not work.

(a) Explain how a change in the DNA of the HEXA gene can result in the production of a
changed HEXA enzyme that does not work.

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................
(3)

(b) The gene coding for the HEXA enzyme is found on chromosome number 15.

(i) How many chromosomes are there in the nucleus of a human nerve cell? ...............
(1)

(ii) A boy had the changed HEXA gene on the chromosome number 15 that he inherited
from his father.
The changed HEXA gene coded for a HEXA enzyme that does not work.
The boy did not develop the genetic disorder.

Explain why the boy did not develop the genetic disorder.

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................
(2)
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(iii) The boy grew up and got married.

A blood test showed that his wife had also inherited the same changed HEXA gene.

There is a 1 in 4 chance that this couple’s first child will have the genetic disorder.

Use a genetic diagram to explain why.

Use the following symbols in your explanation:

H = allele for making the normal HEXA enzyme
h = allele for making a HEXA enzyme that does not work.

(3)
(Total 9 marks)

Q11. (a) Mr and Mrs Smith both have a history of cystic fibrosis in their families.
Neither of them has cystic fibrosis.
Mr and Mrs Smith are concerned that they may have a child with cystic fibrosis.

Use a genetic diagram to show how they could have a child with cystic fibrosis.

Use the symbol A for the dominant allele and the symbol a for the recessive allele.

(3)
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(b) Mr and Mrs Smith decided to visit a genetic counsellor who discussed embryo screening.

Read the information which they received from the genetic counsellor.

(i) Suggest why it is helpful to take five eggs from the ovary and not just one egg.

...............................................................................................................

...............................................................................................................
(1)

Five eggs will be removed from Mrs Smith's ovary while she is under an
anaesthetic.

The eggs will be fertilised in a dish using Mr Smith’s sperm cells.

The embryos will be grown in the dish until each embryo has about
thirty cells.

One cell will be removed from each embryo and tested for cystic
fibrosis.

A suitable embryo will be placed into Mrs Smith’s uterus and she may
become pregnant.

Any unsuitable embryos will be destroyed.

(ii) Evaluate the use of embryo screening in this case.

Remember to give a conclusion to your evaluation.
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(4)
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(c) In someone who has cystic fibrosis the person’s mucus becomes thick.

The diagram shows how, in a healthy person, cells at the lung surface move chloride ions
into the mucus surrounding the air passages.

The movement of chloride ions causes water to pass out of the cells into the mucus.

Explain why.

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................
(3)

(Total 11 marks)
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Q12. CADASIL is an inherited disorder caused by a dominant allele.

CADASIL leads to weakening of blood vessels in the brain.

The diagram shows the inheritance of CADASIL in one family.

(a) CADASIL is caused by a dominant allele.

(i) What is a dominant allele?

...............................................................................................................

...............................................................................................................
(1)

(ii) What is the evidence in the diagram that CADASIL is caused by a dominant allele?

...............................................................................................................

...............................................................................................................
(1)

(iii) Person 7 has CADASIL.

Is person 7 homozygous or heterozygous for the CADASIL allele?

Give evidence for your answer from the diagram.

...............................................................................................................

...............................................................................................................
(1)
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(b) Persons 7 and 8 are planning to have another baby.
Use a genetic diagram to find the probability that the new baby will develop into a person
with CADASIL.

Use the following symbols to represent alleles.

D = allele for CADASIL
d = allele for not having CADASIL

Probability = ........................................................................
(4)

(c) Scientists are trying to develop a treatment for CADASIL using stem cells.

Specially treated stem cells would be injected into the damaged part of the brain.

(i) Why do the scientists use stem cells?

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................
(2)

(ii) Embryonic stem cells can be obtained by removing a few cells from a human
embryo. In 2006, scientists in Japan discovered how to change adult skin cells into
stem cells. Suggest one advantage of using stem cells from adult skin cells.

...............................................................................................................

...............................................................................................................
(1)

(Total 10 marks)
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