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A small cylinder is rolled along a ruler and completes two full turns as shown in the 

diagram. 

What is the circumference of the cylinder? 

A 4.4 cm B 5.1 cm C 8.8 cm D 10.2 cm 
 

2 

 

 

 

 

A pendulum bob has a mass of 25 g. The period of the pendulum is 0.50 s.  

If the mass of the pendulum bob is increased to 50 g, what is the new period? 

 

A   0.25 s B   0.50 s C   1.00 s D   2.00 s 
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The following speed-time graph shows the journey of a train.  

  

At which point is the acceleration of the train the greatest in magnitude? 
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A box of mass 2.0 kg moves with a constant speed of 0.10 ms-1 when a force of  

6.0 N is applied.  

 

 

 

 

 

 

What is the frictional force and the resultant force acting on the box?  

 frictional force resultant force 

A 0 N 6.0 N 

B 3.0 N 0 N 

C 5.8 N 0.2 N 

D 6.0 N 0 N 
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A passenger is sitting in an aeroplane which takes off and climbs to 15 000 m in a 

certain time. 

 

During this time what happens to the mass and to the weight of the passenger? 

 mass weight 

A decreases decreases 

B increases increases 

C unchanged decreases 

D unchanged increases 
 

2.0 kg 

0.10 ms-1 

6.0 N 
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A bicycle pedal is connected to a pivot by a metal bar, as shown. 

 

 

 

 

 

 

 

 

The force on the pedal is 60 N downwards. 

What is the moment of this force about the pivot? 

A   7.2 Nm B   9.6 Nm C   12 Nm D   1200 Nm 
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Which object, A, B, C or D, exerts the greatest pressure on the ground? 

 

 weight / N area of contact with ground / cm2 

A 30 100 

B 600 200 

C 750 3000 

D 10 000 4000 
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A ball bearing of 0.5 g is placed at point X on a smooth track as shown. The ball 

moves from rest down the track and passes point Y which is 10 m below point X. 

Take g = 10 m/s2. 

 

 

 

 

 

 

 

What is the speed of the ball at point Y? 

A   10.0 m/s B   14.1 m/s C   100 m/s D   141 m/s 
 

10 m 

X 

Y 
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A solid is heated but does not melt. 

What happened to the molecules of the solid? 

 

A   Intermolecular bonds are broken. 

B   Molecules move about more vigorously about their fixed positions. 

C   Molecules move randomly with constant speed during this process. 

D   Molecules move randomly with increasing speed during this process. 
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To estimate the width of a valley, a climber starts a stopwatch as he shouts.  

He hears an echo from the opposite side of the valley after 1.0 s.   

The sound travels at 340 m/s. 

 

 

 

 

 

 

 

What is the width of the valley? 

A   85 m B   170 m C   340 m D   680 m 
 



6 

 

Queenstown Secondary School                                                                                         [Turn over  

11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The diagram shows an object in front of a plane mirror.  

The mirror forms an image of the object.  

At which labelled is the image formed, and which type of image is formed? 

 where the image is formed type of image 

A at M real 

B at M virtual 

C at N real 

D at N virtual 
 

12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The diagram shows a light ray travelling from air into medium X.  

 

What is the refractive index of medium X? 

A 0.778 B 1.13 C 1.29 D 1.35 
 

mirror 
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The diagram shows a converging lens forming an image of an object. 

Which statement about the image is correct? 

A   It is real and can be seen by an eye at X. 

B   It is real and can be seen by an eye at Y. 

C   It is virtual and can be seen by an eye at X. 

D   It is virtual and can be seen by an eye at Y. 
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Below are four statements about the uses of the different components of the 

electromagnetic spectrum.  

 

statement 1: Infra-red waves are used in television remote controllers.  

statement 2: Radio waves are used to transmit television pictures from satellite to 

Earth.   

statement 3: Ultraviolet waves are used for intruder alarms.  

statement 4: X-rays are used for security checks.  

 

Which statements are correct? 

A   1 and 2 B   1 and 4 C   2 and 3 D   3 and 4 
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A wire of length of 1.0 m and cross-sectional area of 2 mm2 has a resistance of 4.0 . 

This wire is replaced by another similar wire of length 2.0 m and cross-sectional area 

of 4 mm2.  

 

What is the resistance of the second wire? 

A 1.0  B 4.0  C 16  D 18  
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16 The diagrams show the inside of a three-pin plug.  

Which one is correctly wired? 
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Four plotting compasses are placed in the magnetic field of two identical bar magnets 

as shown in the diagram. 

 

Which compass is shown pointing in the wrong direction? 

18 Which material is commonly used as a lining for a box for storing radioactive 

samples? 

 

A   aluminium B   copper C   lead D   uranium 
 

A B 

C D 
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S is a radioactive source emitting α-particles, β-particles, and γ-rays. A detector is 

placed 5 cm away from S. A thin sheet of paper is placed as shown in the diagram.  

Which radiations can be detected? 

A   α-particles and β-particles only C   β-particles and γ-rays only 

B   α-particles and γ-rays only D   α-particles, β-particles, and γ-rays 
 

20 The graph shows the decay curve for a particular radioactive nuclide. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What is the half-life of this nuclide? 

A   1.0 day B   1.5 days C   2.0 days D   2.5 days 
 

count rate / 
counts per 
minute 

time / days 
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The diagram shows a plant cell.  

Which labelled structure produces carbon dioxide?  
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The diagram below shows the initial diameter of a potato disc. 

  

The potato disc was placed in a solution of high water potential for one hour.  

Which of the following diagrams shows correctly the change in the diameter of the 

potato disc? 

A 

 
 

B 

 

C 

 

D 

 
 

1 cm 

A 

B 

C 

D 

potato disc 

1 cm 



11 

 

Queenstown Secondary School                                                                                         [Turn over  

23 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Four equal masses of different foods were burned as shown below. The temperature 

of the water was measured before and after each experiment and recorded as 

shown. 

 

Which food sample probably contains (i) the most, and (ii) the least amount of fat? 

 

 

food sample water temperature at start /ºC water temperature at end /ºC 

P 18 50 

Q 16 80 

R 19 35 

S 18 97 

 

 (i) (ii) 

A Q R 

B R S 

C Q P 

D S R 
 

thermometer 

water 

burning food sample 
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A student investigates the effect of pH change on the activity of an enzyme. He 

measures the time taken for digestion to complete at different pH values. His results 

are shown in the figure below. 

 

Which of the following is the most appropriate inference of the results? 

A   the enzyme is active at both acidic and alkaline pH 

B   the enzyme is inactive in acidic pH 

C   the enzyme is more active at higher pH 

D   the enzyme needs neutral pH to work. 
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The diagram shows a section through a villus. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which sequence correctly describes the functions of the numbered parts? 

 1 2 3 4 

A 
transports 

digested fats 

transports 

glucose 

absorbs digested 

food 
produces mucus 

B 
transports 

digested fats 

transports 

glucose 
produces mucus 

absorbs digested 

food 

C 
transports 

glucose 

transports 

digested fats 

absorbs digested 

food 
produces mucus 

D 
transports 

glucose 

transports 

digested fats 
produces mucus 

absorbs digested 

food 
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A patient who suffers from diabetes mellitus receives treatment with insulin injections. 

The graph shows how the patient’s blood glucose concentration changed during part 

of one day.  

 

At which point was an insulin injection administered?  
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The diagram below shows the changes in blood pressure in the left ventricle of the 

heart.  During which period is the left ventricle contracting? 
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The diagram below shows a section of an alveolus and a capillary in the lung.  

In which part is the concentration of dissolved carbon dioxide the lowest? 
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Which substance is produced in both aerobic respiration in humans and anaerobic 

respiration in yeast? 

 

A   glucose B   carbon dioxide C   ethanol D   water 
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Antibiotics are used to treat some infection.  

How does antibiotics work? 

  

A   by binding to bacteria 

B   by killing or inhibiting the growth of bacteria 

C   by producing more white blood cells 

D   by stimulating the production of antibodies. 
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The leaves of a plant were exposed to carbon dioxide containing radioactive carbon 

for two hours in the sunlight. A cross-section of the plant’s stem was then 

immediately obtained and placed on an X-ray film that blackens when exposed to 

radioactivity to produce an autoradiograph.  

 

The following diagram shows a cross-section of the stem.  

 

 

 

 

 

Which of the following shows the result of the autoradiograph? 

A B C D 
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The diagram shows a section through a leaf. 

 

By which process does carbon dioxide pass from X to Y? 

A   diffusion B   osmosis C   translocation D   transpiration 
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Cobalt chloride paper is blue when dry but turns pink when wet. Some blue cobalt 

chloride paper was fastened to the upper and lower surfaces of a leaf on plant X and 

a leaf on plant Y. 

 

The diagram shows the results of the experiment. 

 

 
 
Through which leaf surface was water lost most slowly? 

A   plant X, upper surface C   plant Y, upper surface 

B   plant X, lower surface D   plant Y, lower surface 
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What is an advantage of a short food chain? 

 

A   A few producers can support a large number of consumers. 

B   It is easier for consumers to find food. 

C   Less energy is lost in the food chain. 

D   Less food is required by the consumers. 
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The graph shows the quantities of pesticide that accumulate in four populations, A, B, 

C and D, each at different trophic levels in a food chain.  

Which population is most likely to be herbivores? 
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The diagram shows structure of a segment of a DNA. 

 

Which of the following are correct labels for M, N and P? 

 M N P 

A nitrogenous base deoxyribose sugar phosphate group  

B nitrogenous base phosphate group  deoxyribose sugar 

C deoxyribose sugar nitrogenous base phosphate group 

D phosphate group deoxyribose sugar nitrogenous base 
 

 A            B          C           D 
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The diagram shows a sequence of bases along a single strand of DNA.  

 

                                  G         C           T         T         C          A 

 

Which diagram shows the sequence of bases in the complementary strand? 
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The heights of 500 pea plants of the same age were measured to the nearest 20 cm. 

The results are shown in the chart below. 

 

What does the variation in height of these pea plants show? 

A   continuous variation only 

B discontinuous variation only 

C   both continuous and discontinuous variation 

D neither continuous nor discontinuous variation 
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The diagram shows the female reproductive system.  

 

In which part is the zygote formed? 

40 

 

 

 

 

 

 
 

In humans the allele for albinism is recessive.  

The diagram shows the inheritance of albinism in a family. 

 

 

What are the genotypes of the parents? 

 mother father 

A heterozygous heterozygous 

B heterozygous homozygous dominant 

C homozygous recessive homozygous dominant 

D homozygous recessive homozygous recessive 
 

A 

B C 

D 
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DATA SHEET 

Colours of Some Common Metal Hydroxides 
 

calcium hydroxide  white  

copper(II) hydroxide  light blue  

iron(II) hydroxide  green  

iron(III) hydroxide  red-brown  

lead(II) hydroxide  white  

zinc hydroxide  white  
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MARK SCHEME 

 

1   11   21 B  31 C 

2   12   22 D  32 D 

3   13   23 C  33 B 

4   14   24 C  34 D 

5   15   25 D  35 B 

6   16   26 A  36 A 

7   17   27 C  37 D 

8   18   28 C  38 C 

9   19   29 B  39 B 

10   20   30 B  40 B 

 

 


