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General Instructions

 Reading time – 5 minutes

 Exam time – 2 hrs

 Board-approved calculators 

may be used

 Write using blue or black pen

 Answers written in pencil may 

be disqualified from review

Total marks (65)

There are Two Parts

Part A – Ten 1-Mark Multiple Choice Questions

Total marks (10)

 Attempt Questions 1 – 10

 Allow about 20 minutes for this part

Part B - Free Response Questions

Total marks (55)

 Attempt Questions 11 – 20

 Allow about 1 hour and 40 minutes for this part

The Exam Paper must be submitted at the end of the examination.
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Part A – Instructions for Multiple Choice Questions

Use the multiple-choice answer sheet provided.

Select the alternative A, B, C or D that best answers the question. 
Fill in the response oval completely.

Example 2 + 4 = ?

(A) 2 (B) 6 (C) 8 (D) 9

(A) (B) (C) (D) 

If you think you have made a mistake, put a cross through the incorrect answer and fill in 
the new answer.

(A) (B) (C) (D) 

If you change your mind and have crossed out what you consider to be the correct answer, 
then indicate this by writing the word 'correct' and drawing an arrow as follows:

(A) (B)

correct

(C) (D) 
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Total marks (10)
Attempt Questions 1 – 10
Allow about 20 minutes for this Part

Answer Sheet

Part A

1. (A) (B) (C) (D) 

2. (A) (B) (C) (D) 

3. (A) (B) (C) (D) 

4. (A) (B) (C) (D) 

5. (A) (B) (C) (D) 

6. (A) (B) (C) (D) 

7. (A) (B) (C) (D) 

8. (A) (B) (C) (D) 

9. (A) (B) (C) (D) 

10. (A) (B) (C) (D) 

Students may detach this sheet. However, it is the 
student’s responsibility to re-staple it to the 
examination paper and to write a name on it.

Marks cannot be awarded should the sheet be lost.
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Section I Part A : Ten 1 - Mark Multiple Choice Questions

1 Which of the following are all forms of defence that prevent the entry of pathogens into 

the body?

(A) Cilia, sweat, saliva 

(B) T cells, B cells, antibodies 

(C) Inflammation, skin, phagocytosis 

(D) Stomach acid, mucus, lymph system

2 Huntington’s Disease is caused by an inherited gene that codes for a toxic protein. 

Kwashiorkor is a disease caused by a deficiency of proteins in the body.

 Mesothelioma is a disease caused by a gene mutation in the lungs after exposure to 

asbestos. 

Which row in the table correctly classifies these diseases? 

Huntington’s Disease Kwashiorkor Mesothelioma

(A) Genetic Nutritional Environmental

(B) Nutritional Environmental Environmental

(C) Genetic Nutritional Genetic

(D) Nutritional Environmental Genetic
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3 Why is it important to continue research into new antibiotics? 

(A) New prion diseases have been recently discovered. 

(B) Resistant bacteria have evolved from the overuse of antibiotics. 

(C) Viral infections require a broad range of antibiotics for eradication. 

(D) New diseases are discovered regularly and all require new antibiotics. 

4 What feature of prions distinguishes them from all other types of pathogens? 

(A) Prions are not cells. 

(B) Prions do not contain DNA. 

(C) Prions do not contain nucleic acids. 

(D) Prions cannot reproduce outside a host cell. 

5 Koch contributed to an understanding of disease by developing 

(A) a method to link a particular pathogen to the cause of a disease. 

(B) an experiment that disproved the theory of spontaneous generation. 

(C) a method of killing microbes by heating and thus preventing decay. 

(D) an immunisation program based on a knowledge of immune responses. 
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6 Students performed an investigation to compare the effectiveness of two water 

treatments for purifying pond water. 

Three samples of pond water, A, B and C, were collected and each used to inoculate an agar 

plate. The plates were incubated at 25°C and examined three days later. The number of 

visible bacterial colonies on each plate was counted and the results tabulated.

Sample A B C

Treatment 5g of pool chlorine 

per litre of water

Boiling for 1 minute No treatment

Number of visible 

colonies

0 6 22

 What is the dependent variable in this investigation?

(A) The use of a control sample 

(B) The number of visible bacterial colonies 

(C) The use of sterile agar plates for each sample 

(D) Treating the water by boiling or adding pool chlorine 
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7 At the end of a marathon race a runner’s body is dehydrated. 

How does the body control the two hormones, ADH and aldosterone, to help to re-establish 

normal water balance? 

(A) ADH is released and aldosterone is inhibited. 

(B) ADH is inhibited and aldosterone is released. 

(C) Both ADH and aldosterone are released. 

(D) Both ADH and aldosterone are inhibited. 

8 Which substance is mainly bound to proteins when it is carried in mammalian blood?

(A) Nitrogenous waste

(B) Carbon dioxide

(C) Lipid

(D) Salt

9 How does a plant respond in order to keep cool on an extremely hot day? 

(A) It grows smaller leaves. 

(B) It opens stomata in the leaves. 

(C) It grows more hairs on the surface of the leaves. 

(D) It decreases the number of stomata on the top of the leaves. 
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10 The movement of materials through a plant occurs by translocation and the transpiration 
stream. 

What is the main difference between these mechanisms? 

(A) Translocation occurs in endotherms, while the transpiration stream occurs in 
ectotherms. 

(B) Translocation occurs in xylem tissue, while the transpiration stream occurs in phloem 
tissue. 

(C) Translocation involves active transport, while the transpiration stream involves passive 
transport. 

(D) Translocation transports respiration products, while the transpiration stream transports 
photosynthetic products. 
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Part B – Free Response Questions : Answer All Questions 

11 a) Outline the steps you would follow in a first-hand investigation of 

the types of organisms found in a sample of water.

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

 b) Describe ONE possible risk in this investigation and ONE precaution necessary to 

maintain safety.

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

2marks

2marks

3marks
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12 Complete the following table.

PATHOGEN Distinguishing characteristic of the 

pathogen

Disease caused by this 

type of pathogen

Bacteria

Fungus

Protozoa

3marks
13 A new product has been developed to kill pathogens in drinking water. 

a) Design an experiment to test the effectiveness of the new product. 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

  4marksb) Justify the validity of this investigation plan. 

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

4marks
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……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

 

14 3marks a) Name a blood product extracted from donated blood and outline how it could be 

used to restore normal body function. 

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

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

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

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

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

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

2marksb) Propose TWO reasons why research is needed to develop alternatives to donated 

blood. 

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

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

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

.................................................................................................................................................
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15 Draw a diagram of a mammalian kidney. 
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6marksa) On your drawing, label THREE regions involved in the excretion of waste products AND 

indicate the main process that occurs in each of the three regions. 

2marksb) Predict the likely effect on kidney function if ADH secretion was to stop in a mammal’s 

kidneys. 
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………………………………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………………………………..

16 A student working in a restaurant is required to wear disposable gloves and hat when 

preparing food.

a) Explain how the practice assists in the control of disease. 3marks
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………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

b) Identify another hygiene practice the reduces the risk of infection.

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

17 An experiment was conducted to determine the effects on body function of increasing 

ambient temperature. Participants (100 individuals) were asked to lie down and remain as 

still as possible during the entire experiment. The following observations were made: 

• The starting temperature of the room was 22°C. 

1mark
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• The mean body temperature of all participants at the start of the experiment was 

37.1°C. 

• As the room temperature increased, sweating and heart rate also increased. 

• As the room temperature returned to 22°C, sweating and heart rate returned to 

normal. 

In a control group of 100 participants who were lying down in a room where the ambient 

temperature was maintained at 22°C no changes in sweating and heart rate were observed.

a)  Identify the dependent and independent variables in this investigation.

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

b) Identify the body system that monitors and responds to changes in external temperature.

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

c) Draw and label a model of a feedback mechanism that explains the observations made 

in the experiment.

2marks

1mark

4marks
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18 The following data were recorded about the effectiveness of anti-malarial drugs for 

treating malaria.
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a) Graph the data on the grid on the following page. 4marks
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b) Use these data to explain the impact of human processes on biodiversity.

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

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

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

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

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

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

 

3marks
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19 A fisherman pricked his finger on a fish hook. Soon after he noticed that the injured 

finger was red and swollen. Some time later he felt a throbbing sensation in his arm. 

His doctor prescribed a course of antibiotics. 

a) Identify TWO defence adaptations used by the body in response to the injury. 

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

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

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

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

b) Describe the role of the antibiotics in the management of this injury.

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

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

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

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

2marks

2marks
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20 A diagram of a nephron is shown. 

Processes that occur in a nephron

Key:
A Filtration takes place
B Water reabsorption takes place
C Glucose reabsorption takes place
D Antidiuretic hormone (ADH) has its effect

(a) Label each of the two boxes on the diagram using A, B, C or D to identify the 

processes that take place at this location.

(b) Which one of the above processes (A, B, C or D) occurs due to active transport?

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

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

(c) Outline the effect of aldosterone on the control of body fluids.

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

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

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

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

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

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

 

2marks

1mark

3marks
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End of Exam
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Physics

DATA SHEET

Charge on the electron, qe -1.602  10-19 C

Mass of electron, me 9.109  10-31 kg

Mass of neutron, mn 1.675  10-27 kg

Mass of proton, mp 1.673  10-27 kg

Speed of sound in air 340 ms-1

Earth’s gravitational acceleration, g 9.8 ms-2

Speed of light, c 3.00108 m s-1

Magnetic force constant, 
















2
0k

2.0  10-7 N A-2

Universal gravitational constant, G 6.67  10-11 N m2 kg-2

Mass of Earth 6.0  1024 kg

Planck’s constant, h 6.626  10-34 J s

Rydberg’s constant, RH 1.097  107 m-1

Atomic mass unit, u 1.661  10-27 kg

931.5 MeV/c2

1 eV 1.602  10-19 J

Density of water,  1.00  103 kg m-3

Specific heat capacity of water 4.18  103 J kg-1 K-1
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FORMULAE SHEET
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