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In 1981, an immature male finch (Geospiza conirostris) arrived on an island in the Galapagos.
This male finch was similar to finches of the species (G. fortis) living on the island. 

However, G.conirostris was 70% larger than G. fortis and had a distinctly different song. 

The diagram shows how, after observing further generations, a new species has evolved.

The success of the new species is due to its larger bill and body size and its unique song.

Which of the following terms is/are illustrated by this information?

            1  sympatric speciation

            2  reproductive isolation

            3  post-zygotic isolation

3 only

2 only

1 and 2 only

2 and 3 only

1 only
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A single base mutation occurs in a gene.

Which of the following is/are possible effects on the protein produced as a result of this
mutation?

            1    The protein has an altered tertiary structure.

            2    The protein is shorter in length. 

            3    The protein is unchanged.

2 and 3 only

1, 2 and 3

1 and 2 only

1 and 3 only

1 only

Which one of the following is an example of catabolism in healthy human cells?

formation of RuBisCo

replication of DNA

oxidation of NADH

ATP made during glycolysis

attachment of tRNA to mRNA
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The diagram shows how recombinant DNA can be used to make cotton plants produce an
insect toxin. The insect toxin kills any insect that can damage the cotton crop.

What are the TWO functions of the Agrobacterium tumefaciens bacteria in this process?

            1  They stimulate cell division in cotton plant seeds. 

            2  They supply the plasmid vector.

            3  They are the source of the gene for the production of the insect toxin.

            4  They are the source of the gene for antibiotic resistance.

1 and 3 only

1 and 4 only

2 and 3 only

1 and 2 only

2 and 4 only
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The heart of a developing human fetus normally has a hole in the septum. The septum
separates the right atrium and the left atrium.

Which one of the statements about the circulation in the developing fetus with a hole in the
septum is correct?

Blood entering the right atrium can bypass the lungs and go to the rest of the body.

Blood in the right atrium may return directly to the vena cava.

The atrioventricular node will not cause ventricular systole.

Blood in the pulmonary artery will go directly to the aorta.

The maximum pressure in the aorta is the same as the maximum pressure in the
contracting atrium.

Which of the following statements about bile in the digestive system are correct?

            1  It emulsifies fat globules. 

            2  It dilutes the contents of the small intestine.

            3  It lowers the activation energy of lipase.

            4  It helps to reduce the acidity of the contents leaving the stomach.

1, 2 and 3 only

1, 2 and 4 only

1 and 2 only

2 and 3 only

1 and 4 only
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What is the correct order of the following events that occur immediately after acetylcholine
binds to postsynaptic receptors of a muscle fibre, causing the muscle to contract?

            1  Ca2+ ions diffuse into the sarcoplasm.

            2  The muscle fibre membrane is depolarised.

            3  The myosin binding site on the actin filament is uncovered.

2, 1, 3

2, 3, 1

3, 2, 1

1, 2, 3

1, 3, 2

Which of the following is/are features of HIV?

            1  It has a capsid.

            2  It contains DNA.

            3  It has ribosomes.

1 and 2 only

2 and 3 only

3 only

2 only

1 only
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Which one of the structures listed is NOT involved in the reabsorption of water in a healthy
human?

distal convoluted tubule

collecting duct

proximal convoluted tubule

glomerulus

loop of Henle

Which row shows three structures found in a healthy human male liver cell, in order of size
from largest to smallest? 

[Assume that there are no mutations in the cell.]

row 1

row 4

row 5

row 3

row 2
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39 Which of the following statements about healthy living organisms are correct?

            1  They are made up of one or more cells.

            2  They have DNA as the genetic material.

            3  They use energy to stay alive when their surroundings change.

            4  They undergo phases of growth.

1, 2 and 4 only

1, 2, 3 and 4

1, 2 and 3 only

2, 3 and 4 only

1, 3 and 4 only
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The diagrams show five different microscopic structures. 

The structures are not drawn to the same scale.

Which of these structures is the smallest?

4

5

1

3

2
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Chemistry

What does the formula Br2 represent?

a compound of the element bromine

two separate atoms of the element bromine

a molecule of the element bromine

a molecule of the compound bromine

two bromide ions

An atom has atomic number x and a mass number of 2x + 6

How many neutrons are in the nucleus of this atom?

6

x – 6

x + 3

x + 6

x – 3

Which of the following is the equation for the reaction of magnesium with excess cold water?

Mg  +  2H2O  →  Mg(OH)2  +  H2

Mg  +  H2O  →  Mg(OH)2  +  H2

2Mg  +  2H2O  →  2MgOH  +  H2

Mg  +  H2O  →  MgO  +  H2

2Mg  +  H2O  →  Mg2O  +  H2
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Which of the following substances has the weakest overall intermolecular forces?

[atomic numbers: H = 1; C = 6; N = 7; O = 8; F = 9]

H2O

CH4

HF

NH3

CO2

Sucrose, C12H22O11, is added to water at 20 °C until no more sucrose will dissolve.

Four statements are made about sucrose and the solution that is produced:

            1  A saturated solution of sucrose is produced.

            2  The freezing point of the solution is 0 °C. 

            3  Sucrose is a non-polar substance.

            4  Sucrose is the solute.

Which two statements are correct?

1 and 2 only

3 and 1 only

3 and 4 only

2 and 3 only

1 and 4 only
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Which of the following pairs of molecules are structural isomers?

1 and 3 only

2 and 3 only

1, 2 and 3

2 only

3 only

P, Q and R represent substances involved in a gaseous reaction. 

The equilibrium constant (K c) and the sign of the enthalpy change for the reaction are: 

Assuming that all other conditions remain constant, a change in which factor results in an
increase of the value of the equilibrium constant, K ​c?

an increase in pressure

use of a suitable catalyst

a decrease in temperature

a decrease in pressure

an increase in temperature
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Which of the following molecules has a permanent overall dipole moment? 

[C is in Group IV; N and P are in Group V; O and S are in Group VI; F and Cl are in Group VII]

NF3

PCl 5

SF6

CCl 4

CO2

Which of the following functional groups is present in cysteine?

thiol

ketone

ester

alcohol

amide
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In which of the following pairs of species does the vanadium, V, have the same oxidation state?

VO2  and  VO3
–

VO2  and  V2O5

VCl 4  and  VO2+

VCl 4  and  VO3
–

V2O5  and  VO2+

X and Y are acidic solutions. 

X has a pH of 2 and Y has a pH of 4

Which of the following statements about the hydrogen ion concentrations of X and Y is correct?

Y has a hydrogen ion concentration 2 times greater than X.

X has a hydrogen ion concentration 100 times greater than Y.

X has a hydrogen ion concentration 4 times greater than Y.

Y has a hydrogen ion concentration 100 times greater than X.

X has a hydrogen ion concentration 2 times greater than Y.
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40 cm3 of a solution of sodium hydroxide is exactly neutralised by 25 cm3 of
0.40 mol L–1 sulfuric acid.
 

2NaOH  +  H2SO4  →  Na2SO4  +  2H2O

What is the concentration, in g L–1, of the sodium hydroxide solution?

[Mr value: NaOH = 40]

20 g L–1

5 g L–1

0.25 g L–1

10 g L–1

0.5 g L–1
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Physics and Mathematics

Which of the following is equal to
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54 What are the coordinates of the turning point of the graph of the quadratic equation
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A rocket is launched vertically from the surface of the Earth. As it leaves the launch pad, the
total mass of the rocket and its contents is m. The gravitational field strength at the Earth’s
surface is g. The rocket motor provides an upward vertical thrust T to the rocket.

What is the initial vertical acceleration of the rocket as it leaves the launch pad?

​mg

T – mg
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Given that

 

what is the value of x ?         

0
 

3
 

6
 

39 male students and 36 female students were asked how many meals they had eaten in the
school cafeteria during the first week of the term. The results are shown in the table:

 

What is the value of x ?

© UCLES 202001AA00104 Page 35 / 44



58

A

B

C

D

E

A beaker contains 1000 g of a liquid that is stirred at its boiling point. A 100 W electric heater is
completely immersed in the liquid. The heater provides the liquid with thermal energy, and 200 g
of the liquid changes to vapour in 1600 s.

What is the specific latent heat of evaporation of the liquid?

[Assume that no thermal energy is transferred to or from the surroundings, and no vapour
condenses.]

12.5 J / g

160 J / g

3200 J / g

800 J / g

16 000 J / g
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The diagram represents a concave mirror, where F is the principal focus and f is the focal
length.

The mirror is used to produce an image of an object. 

Which of the following statements are correct? 

[Assume the mirror is parabolic.]

            1  Incident rays travelling parallel to the principal axis always pass through F after           
                reflection.

            2  Incident rays passing through F always travel parallel to the principal axis after             
                reflection.

            3  The image formed is always inverted.

            4  The image formed is always real.

            5  The image formed is always larger than the object.

1 and 3 only

3, 4 and 5 only

2 and 4 only

1 and 2 only

1, 3 and 4 only
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A boat crosses a river that has straight, parallel sides. In still water, the boat has a maximum
speed of 4.0 m / s at maximum power. The boat is aimed at a point directly across the river from
its starting point. The river flows at a constant speed of 3.0 m / s parallel to its sides.

What is the speed of the boat as measured by a person stationary on the bank, and what is the
angle at which the boat travels, measured from a line at 90° to the bank?

[The boat travels at maximum power throughout its journey.]

speed of boat = 5.0 m / s ; angle = cos–1
 

speed of boat = 7.0 m / s ; angle = cos–1
 

speed of boat = 7.0 m / s ; angle = cos–1
 

speed of boat = 5.0 m / s ; angle = cos–1
 

speed of boat = 5.0 m / s ; angle = cos–1
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