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Answer all the questions.

A new individual starts life as a fertilised egg. This single cell will divide by mitosis to produce
new body cells as a human grows and develops. Mitosis is part of the pattern of events called the
cell cycle.

(@) Fig. 1.1 shows the stages in a cell cycle that lasts 24 hours.

cyto-
kinesis

hour

hours

interphase

Fig. 1.1

(i) Using the data from Fig. 1.1, calculate the percentage of time of the cell cycle spent in
the mitotic stage.

Show your working and give your answer to the nearest whole number.

ANSWEN = oo % [2]
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(ii) Table 1.1 shows some of the processes in the cell cycle.

Identify the stage in the cell cycle where each of the following processes occurs.

Table 1.1

process

stage

new cellular proteins are synthesised

cytoplasm separates into two cells

DNA replicates

genetic material separates to form two nuclei

(b) Another type of cell division produces the sex cells or gametes.

(i) Name this type of cell division.

[4]
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2 Breast cancer is a common cancer in women in the UK.

Fig. 2.1 shows the incidence and mortality rate for breast cancer per 100000 women between
1971 and 2003 in the UK.
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Fig. 2.1

(@) (i) Using the information in Fig. 2.1, describe the trends in the incidence and mortality rate
for breast cancer between 1971 and 2003.
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(ii) Suggest reasons for the trends described in (a)(i).

..................................................................................................................................... [2]
(b) (i) State two factors that increase the risk of developing breast cancer.
1 SRR
2 PP PPPPPPPPPRP [2]
(ii) Outline how surgery and chemotherapy are used to treat breast cancer.
S0 (0 [T 0SSOSR
(o1 1= 0 To 1 g]=T =T o VS
..................................................................................................................................... [3]

[Total: 10]
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3 Foetal health is monitored at antenatal clinics by a wide range of medical personnel.
(@) Table 3.1 shows some nutrients required for the growth of the embryo and foetus.

Complete the table by describing the role of each nutrient.

Table 3.1
nutrient role in growth of embryo and foetus
CArDORYdrates | s s s
VIBAMIN A | reeeseesessse st s
foIiC acid -------------------------------------------------------------------------------------------------
amino aCidS -------------------------------------------------------------------------------------------------

[4]
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(c) Pregnant women are advised not to drink alcohol during pregnancy.

Describe how alcohol can affect the growth and development of the foetus.

(d) Amniocentesis is used to obtain foetal cells. These cells can be used to test for genetic
diseases.

Describe how these cells would be cultured and used to diagnose Klinefelter’'s syndrome.

[Total: 13]
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4 An immune response is stimulated by the presence of foreign substances such as bacteria or
viruses.

(a) Explain the meaning of the term immune response.

(b) T helper cells need to be activated to stimulate the immune response.

Complete the following description of the activation of T helper cells by using the most
appropriate word from the list below.

meiosis neutrophils macrophages clones enzymes
antigens mitosis cytokines receptors antibodies
Antigen-presenting cellscalled ....................ocoeene. engulf and breakdown bacteria.
Some protein fragments (from the bacteria) called .............................. are displayed on
the surface of the cells. T helper cells with complementary shaped .................coooeienine.

bind to the protein fragments. The T helper cells are activated and start to divide

BY (o toproduce ........coceiiiiiiiiiiins of active T helper cells.
Active T helper cells produce ..........ccccevveiiniininn.n. which stimulate the response of
the B cells and T Killer cells. [6]
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(c¢) In this question, one mark is available for the quality of use and organisation of scientific
terms.

Activated T helper cells stimulate the response of B cells and T killer cells to bacteria and
viruses.

Describe how B cells and T killer cells respond to bacteria and viruses.

Quality of Written Communication [1]

[Total: 16]
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One third of the world’s population is currently infected with the bacterium that causes
tuberculosis (TB).

5 to 10% of people infected with this bacterium develop TB at some time during their life.

(a) Table 5.1 shows the number of cases of TB in 2004 in Africa and Europe.

Table 5.1
region number of cases of TB
per 100000 population
Africa 518
Europe 65

Suggest reasons for the difference in the number of cases of TB in Africa and Europe shown
in Table 5.1.

(b) TB is a notifiable disease.

State what is meant by the term notifiable disease.
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(c) Strains of bacteria that cause TB have developed resistance to antibiotics.

Explain how bacteria that cause TB have developed resistance to antibiotics.

[Total: 10]

END OF QUESTION PAPER
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