2021 Year 9 Biological Sciences Topic Test
Time allowed: 1 hour
Total marks: 30 marks
SECTION A – MULTIPLE CHOICE (1 mark each)
Question 1
Where does aerobic cellular respiration occur?
A. endoplasmic reticulum
B. mitochondria
C. chloroplast
D. ribosome
E. lysosome

Question 2
Where does photosynthesis take place?
A. stomata
B. Golgi apparatus
C. cytosol
D. xylem vessel
E. chloroplast

Question 3
In a food chain, most species of fungi act as decomposers.

Which of the following best describes the function of decomposers?
A. converts inorganic materials into organic matter
B. converts light energy into chemical energy
C. breaks down organic matter into inorganic materials
D. produces oxygen molecules
E. absorbs and stores carbon from the air

4
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SECTION B – SHORT ANSWERS (4 questions, total 20 marks)
Question 1 (5 marks)
The population size of an ecosystem, such as a population of dandelions in a public park, can be affected by
many different factors.

(a) What are the two types of factors that can affect organisms in an ecosystem?
Give an example of each factor that may affect the population size of dandelions in a park.

4 marks

1: __________________________________________________________________________
Example: ____________________________________________________________________

2: ___________________________________________________________________________
Example: _____________________________________________________________________

(b) What is the most appropriate sampling method that should be used to determine the size of
a dandelion population in a public park?
Circle the correct answer.

quadrats

capture-recapture

complete count

1 mark
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Question 4 (5 marks)
The coronavirus, which caused the COVID-19 pandemic, is an example of a microorganism that can infect
and cause damage in humans.

(a) What are microorganisms that cause disease called?

1 mark

_____________________________________________________________________________
_____________________________________________________________________________

(b) Briefly describe the role of our immune system against foreign invaders.

1 mark

_____________________________________________________________________________
_____________________________________________________________________________

(c) What are the two kinds of barriers involved in the first line of defense that stop harmful foreign 2 marks
substances and microorganisms from entering our body?
1. ___________________________________________________________________________
2. ___________________________________________________________________________

(d) Which line of defence are phagocytes involved in?
Circle the correct answer.

the first line of defence

the second line of defence

1 mark

the third line of defence

1
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2021 Year 9 Biological Sciences Topic Test Answers
Total marks: 30 marks
SOLUTIONS
SECTION A – MULTIPLE CHOICES (10 questions, 1 mark each)
Question

Answer

1

B

2

E

3

C

4

C

5

D

6

A

7

D

8

A

9

B

10

D

Question 1
Cellular respiration occurs in the mitochondria.
Answer is B.

Question 2
Photosynthesis takes place in the chloroplast.
Answer is E.

Question 3
Decomposers break down organic matter into inorganic materials which allows for the recycling of
resources within a food chain.
Answer is C.

5
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Question 3 (3 marks)
(a) A hormone is a chemical messenger.

1 mark

(b) Endocrine glands

1 mark

(c) Homeostasis is the process of maintaining a constant internal environment.

1 mark

-

Accept any other reasonable description.

Question 4 (5 marks)
(a) Pathogens

1 mark

(b) Our immune system protects us from foreign invaders/pathogens.

1 mark

-

Accept any other reasonable description.

(c) In any order:
- physical barrier
- chemical barrier
-

2 marks

Give 1 mark for each correct answer.

(d) the second line of defence

1 mark

2021 Year 9 Chemical Sciences Topic Test
Time allowed: 1 hour
Total marks: 30 marks

SECTION A – MULTIPLE CHOICE (10 questions, 1 mark each)
Question 1
Which of the following best describes a proton?
A. a positively charged subatomic particle found in the nucleus of an atom
B. a radioactive particle
C. a positively charged ion
D. a negatively charged subatomic particle that moves around the nucleus of an atom
E. an uncharged subatomic particle found in the nucleus of an atom

Question 2
Atoms are basic units and the building blocks of matter.

What is the nucleus of an atom made up of?
A. protons and electrons
B. neutrons and electrons
C. protons and neutrons
D. neutrons, protons, and electrons
E. protons only

Question 3
What is the electric charge of an electron?
A. positive
B. negative
C. neutral
D. none of the above
E. all of the above

5
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SECTION B – SHORT ANSWERS (5 questions, total 20 marks)
Question 1 (6 marks)
The Voynich manuscript is a mysterious ancient document written in an unknown language and illustrated
with bizarre plants and landscapes that are not found anywhere on Earth. It sparked a debate among scholars
as many believed it to be a hoax made in the 20th century, until carbon dating determined the book’s age to
be around 600 years old.

(a) The following sentences describe the carbon dating method.
Complete the paragraph by writing down appropriate words in the blank spaces.

4 marks

Carbon dating uses an isotope of carbon called carbon-14. A carbon-14 atom contains a
different number of _____________ but the same number of _____________ and
_____________ compared to other forms of carbon.
The nucleus of a carbon-14 atom is unstable and will decay over time, releasing energy
in the form of ____________.
(b) What is the name given to isotopes like carbon-14 that release energy as they decay?

1 mark

_____________________________________________________________________________
(c) A sample of unstable isotopes, such as carbon-14, will decay at a predictable rate over time.
Because of this, the time taken for half of carbon-14 in a sample to decay can be used in the
process of dating ancient artifacts like the Voynich manuscript.
What is the term that describes this property of unstable isotopes?
_____________________________________________________________________________
_____________________________________________________________________________

1 mark

8
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Question 4 (3 marks)
Jack is stung by a wasp and Jill is stung by a bee.
A wasp sting contains a basic toxin, while a bee sting contains an acidic toxin.

(a) Jack and Jill have a pail of acidic vinegar and a pail of basic baking soda solution.
(i) What should Jack put on his wasp sting to cancel out the toxin: vinegar or baking soda?

1 mark

______________________________________________________________________
(ii) What should Jill put on her bee sting to cancel out the toxin: vinegar or baking soda?

1 mark

______________________________________________________________________

(b) What type of chemical reaction is used to cancel out the toxins in part (a)?
_____________________________________________________________________________
_____________________________________________________________________________

1 mark

1
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2021 Year 9 Chemical Sciences Topic Test Answers
Total marks: 30 marks
SOLUTIONS
SECTION A – MULTIPLE CHOICE (10 questions, 1 mark each)
Question

Answer

1

A

2

C

3

B

4

D

5

E

6

A

7

C

8

B

9

E

10

D

Question 1
A proton is a positively charged subatomic particle found in the nucleus of an atom.
Answer is A.

Question 2
The nucleus of an atom is made up of protons and neutrons.
Answer is C.

Question 3
An electron is negatively charged.
Answer is B.

4

Question 4 (3 marks)
(a)
(i) Vinegar
-

1 mark

Acidic vinegar will neutralise the basic toxin of a wasp sting.
(ii) Baking soda

-

2021 Year 9 Science
Chemical Sciences (answers)

1 mark

Basic baking soda solution will neutralise the acidic toxin of a bee sting.

(b) Neutralisation reaction

1 mark

Question 5 (4 marks)
(a) fuel + oxygen  carbon dioxide + water
-

2 marks

Give 1 mark each for the two underlined words.
Deduct a 0.5 mark if chemical formulae is given instead of words.

(b) Combustion reaction

1 mark

(c) Hydrocarbons

1 mark

2021 Year 9 Earth and Space Sciences Topic Test
Time allowed: 1 hour
Total marks: 30 marks

SECTION A – MULTIPLE CHOICE (1 mark each)
Question 1
What is the molten rock beneath the Earth’s surface called?
A. hot spot
B. core
C. volcano
D. magma
E. tsunami

Question 2
The Earth’s crust is divided into pieces that move about slowly relative to each other.
What are these pieces called?
A. countries
B. tectonic plates
C. continental crust
D. island arc
E. oceanic crust

Question 3
A German meteorologist called Alfred Wegener first suggested that the continents were floating on a denser
material underneath, separating and rejoining over time.

What is this theory called?
A. continental shelves
B. crust shift
C. tectonic separation
D. shrinking theory
E. continental drift

4
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SECTION B – SHORT ANSWERS (4 questions, total 20 marks)
Question 1 (8 marks)
The following diagram shows the layers of the Earth.

(i)

(ii)

(iii)

(iv)

Inner core
Crust
Mantle
Outer core

(a) Label the diagram using the words from the table above.

4 marks

(b) For each layer of the Earth labelled above, identify whether the physical state of the layer is
mostly solid, semi-solid, liquid, or gas.

4 marks

i) _______________________________________________________________
ii) _______________________________________________________________
iii) _______________________________________________________________
iv) _______________________________________________________________
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Question 3 (4 marks)
The breaking up of the ancient supercontinent Pangaea is thought to have happened due to diverging plates.

Pangaea

The list below shows the stages that occur when two plates diverge. However, the list is not in order.
Number the list to show the correct order.
_____ New oceanic crust forms along the plate boundaries
_____ Cold seawater solidifies molten rock
_____ Tectonic plates move apart
_____ Hot molten rock rises from the depths of the Earth

1
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2021 Year 9 Earth and Space Sciences Topic Test Answers
Total marks: 30 marks
SOLUTIONS
SECTION A – MULTIPLE CHOICE (1 mark each)
Question

Answer

1

D

2

B

3

E

4

A

5

C

6

E

7

B

8

A

9

D

10

C

Question 1
The molten rock beneath the Earth’s crust is called magma.
Answer is D.

Question 2
The Earth’s crust is divided into tectonic plates.
Answer is B.

Question 3
The theory of floating and moving continents first suggested by Alfred Wegener is called continental
drift.
Answer is E.

4
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Question 3 (4 marks)
4

New oceanic crust forms along the plate boundaries

3 Cold seawater solidifies molten rock
1 Tectonic plates move apart
2
-

Hot molten rock rises from the depths of the Earth

Give 1 mark each for each correct numbering.

Question 4 (3 marks)
(a) Because Australia is situated far away from the plate borders where new rocks form,
Australia’s rock is relatively old.
(b) Australia is situated at the centre of the Indo-Australian Plate away from plate borders,
whereas New Zealand lies along the boundaries of two tectonic plates. Since the
movement of tectonic plates causes stress at the plate borders, this leads to more
frequent earthquakes in New Zealand than in Australia.
-

Give 1 mark for contrasting Australia and New Zealand’s relative positions on
the plate. (Give a 0.5 mark if only one of the countries’ position is given)
Give 1 mark for linking the frequency of earthquakes to the relative positions of
the two countries on the plate boundaries. (Give a 0.5 mark if the frequency of
earthquakes is linked to the position on the plate for only one of the countries.)

1 mark

2 marks

2021 Year 9 Physical Sciences Topic Test
Time allowed: 1 hour
Total marks: 30 marks
SECTION A – MULTIPLE CHOICE (1 mark each)
Question 1
Which of the following is not a method of energy transfer?
A. Convection
B. Conduction
C. Convention
D. Radiation
E. Mechanical work

Question 2
In a classroom experiment, a metal rod is clamped at one end and heated at the other end using a Bunsen
burner, as shown below. The rod is heated in this condition for 1 minute.

Which one of the following statements is true?
A. The temperature of the rod is the same everywhere
B. The clamped end of the rod has the highest temperature
C. Heat energy is mainly transferred through the rod via convection
D. The dimensions of the rod do not change
E. The rod both gains heat energy from the Bunsen burner via conduction and loses heat energy to the
surrounding air via conduction

3

Question 6
Which one of the following diagrams does not display a wave phenomenon?

A.

B.

C.

D.

E.

2021 Year 9 Science
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10

Question 3 (6 marks)
(a) The following diagram shows an incident light ray and a flat mirror.
The angle of incidence is 30°.

2021 Year 9 Science
Physical Sciences

1 mark

Complete the diagram above by drawing the reflected ray. Label any relevant angles.

(b) The following diagram shows an incident light ray and a glass block.
Because glass is a denser medium than air, light travels slower in glass than in air.

(i) Complete the diagram above by drawing the refracted and emergent rays.
Also label the angle of incidence, i , and the angle of refraction,  r .

3 marks

(ii) Complete the following statement by writing the correct word or mathematical symbol
in each gap.

2 marks

i _____  r because the light bends _________________ the normal.

1
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2021 Year 9 Physical Sciences Topic Test Answers
Total marks: 30 marks
SOLUTIONS
SECTION A – MULTIPLE CHOICES (10 questions, 1 mark each)
Question

Answer

1

C

2

E

3

A

4

B

5

B

6

D

7

B

8

E

9

C

10

E

Question 1
Convection, conduction and radiation are all methods of heat transfer. Mechanical work is another way to
transfer energy.

Answer is C.

Question 2
The temperature of the rod is highest at the heated end, so A and B are false.
Heat energy is mainly transferred through the rod via conduction, so C is false.
As the rod heats up it undergoes thermal expansion, so D is false.
The rod simultaneously gains heat from the Bunsen burner through conduction and loses heat to the air
through conduction, so E is true.
Answer is E.

4
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SECTION B – SHORT ANSWERS (3 questions, total 20 marks)
Question 1 (7 marks)
(a)
I represents the current through the component (in amperes)
R represents the resistance of the component (in ohms)

2 marks

-Give 1 mark for each correct component.

(b) V  IR so

2 marks

V
R
6

10
 0.6A

I

-Give 1 mark for correct steps in calculation.
-Give 1 mark for the correct answer.

(c) Chemical/electrical energy from the battery is being converted to light (+heat) energy.

2 marks

- Give 1 mark for each correct type of energy named.

(d) The voltage has doubled (and the resistance has stayed the same), so the current doubles.

Question 2 (7 marks)
(a) kinetic, conduction, matter/particles, absorbed

1 mark

4 marks

- Give 1 mark for each word.
(b) (i) Radiation

1 mark

(ii) Accept any one of the following, or similar:
2 marks
- The vacuum, which reduces heat loss through conduction
- The glass container, which reduces heat loss (through conduction) because glass is a poor
heat conductor
- The rubber cap, which reduces heat loss through losing liquid as well as conduction
- Give 1 mark for a feature above named, and 1 mark for a brief, correct explanation.

2021 Year 10 Biological Sciences Topic Test
Time allowed: 1 hour
Total marks: 30 marks
SECTION A – MULTIPLE CHOICE (1 mark each)
Question 1
How many different types of nitrogenous bases are in a DNA molecule?
A. 3
B. 4
C. 8
D. 23
E. 46

Question 2
Which of the following sentences best describes a chromosome?
A. a complementary copy of ribonucleic acid
B. a homozygous pair of genes
C. a type of cell division
D. a DNA molecule tightly wound around small proteins
E. an organism’s reproductive cell

Question 3
Gregor Mendel is widely regarded as the ‘father of genetics.’
Which of the following sentences best describes Mendel’s principle of independent assortment?
A. a gamete must be haploid
B. somatic cells divide by mitosis
C. cytoplasm must be separated from the nucleus
D. yellow peas cannot be interbred with green peas
E. genes are inherited independently of each other

Question 4
Which of the following sentences is correct regarding RNA molecules?
A. RNA molecules are produced via DNA transcription
B. RNA molecules are the building blocks for proteins
C. RNA molecules are confined to the nucleus
D. RNA molecules are identical copies of DNA molecules
E. RNA molecules are structured in double helix form

5
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Question 3 (5 marks)
Red-green colour blindness is an X-linked recessive trait. A pedigree chart of a family with affected
members is shown below.

(a) In terms of genetics, what is a carrier?

1 mark

_____________________________________________________________________________
_____________________________________________________________________________

(b) List the names of all known carriers of red-green colour blindness in the pedigree above.

2 marks

_____________________________________________________________________________
_____________________________________________________________________________

(c) Could Jim have inherited his red-green colour blindness gene from his father Marcus?
Explain your answer.
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

2 marks

7
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Question 5 (7 marks)
Tiktaalik is a genus of extinct organisms that had fins, scales, and gills like fish, but also lungs, necks,
shoulders, and wrist bones which are characteristic of four-legged vertebrates. Fossils of Tiktaalik are widely
regarded as transitional fossils.

(a) What are transitional fossils?

1 mark

_____________________________________________________________________________
_____________________________________________________________________________

(b) Fossils, such as that of a Tiktaalik, can be dated using two different types of methods.
Name these two methods:

2 marks

Method 1: ____________________________________________________________________
Method 2: ____________________________________________________________________

(c) Explain two main differences between the above methods of dating.
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

4 marks

1
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2021 Year 10 Biological Sciences Topic Test Answers
Total marks: 30 marks
SOLUTIONS
SECTION A – MULTIPLE CHOICES (10 questions, 1 mark each)
Question

Answer

1

B

2

D

3

E

4

A

5

C

6

C

7

E

8

A

9

D

10

B

Question 1
There are 4 complementary nitrogenous bases; adenine, thymine, cytosine, guanine, which make up a DNA
molecule.
Answer is B.

Question 2
A chromosome is a DNA molecule tightly wound around small proteins called histones.
Answer is D.

Question 3
Mendel’s principle of independent assortment states factors (genes) are inherited independently of each
other.
Answer is E.

3
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SECTION B – SHORT ANSWERS (5 questions, total 20 marks)
Question 1 (3 marks)
(a) If a homozygous purple pea flower (PP) was cross-pollinated with a white pea flower (pp),
1 mark
the resultant offspring will be all heterozygous (Pp) and phenotypically purple-flowered, because
the dominant purple flower allele masks the recessive white flower allele.
(b) pp = 25% (Accept ¼ or 1 in 4 chances).

2 marks
P

p

P

PP

Pp

p

Pp

pp

Question 2 (2 marks)
Cytosine pairs with guanine and adenine pairs with thymine.
C

G

A

T

G

T

C

A

G

C

T

A

C

A

G

T

- Give 2 marks if all pairs are written correctly. Deduct a half mark for each incorrect pairing.

Question 3 (5 marks)
(a) A carrier is a person who has an allele for a recessive trait that is not expressed in their
phenotype.
(b) Rianna, Kiera
(Rianna must be a carrier because Jim is affected with red-green colour blindness. Kiera has
inherited the affected X chromosome from her father Jim and is a carrier)
-

1 mark

2 marks

Give 1 mark each for correctly identifying the two carriers.

(c) No. The gene for red-green colour blindness is X-linked so Jim could not have inherited the
gene from his father as he only inherits a Y chromosome from him.
- Give 1 mark for correct answer.
- Give 1 mark for correct explanation.

2 marks

2021 Year 10 Chemical Sciences Topic Test
Time allowed: 1 hour
Total marks: 30 marks

SECTION A – MULTIPLE CHOICE (10 questions, 1 mark each)
Question 1
For a neutral atom with an atomic number of 24 and a mass number of 52, what are the correct numbers of
protons, neutrons, and electrons respectively?
A. 24 protons, 28 neutrons, 24 electrons
B. 12 protons, 12 neutrons, 52 electrons
C. 52 protons, 24 neutrons, 24 electrons
D. 24 protons, 52 neutrons, 52 electrons
E. 52 protons, 52 neutrons, 24 electrons

Question 2
At room temperature, what is the typical physical state of an ionic compound?
A. a thin liquid
B. a malleable solid
C. an inert gas
D. a brittle solid
E. a thick liquid

Question 3
Which of the following must be present for a combustion reaction to occur?
A. hydrocarbon
B. carbon monoxide
C. water
D. carbon dioxide
E. oxygen

4
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SECTION B – SHORT ANSWERS (5 questions, total 20 marks)
Question 1 (5 marks)
Sodium is an element with the symbol Na and an atomic number of 11.
(a) Fill in the simple shell diagram below to show the correct arrangement of electrons in a sodium
atom.

1 mark

(b) If the above sodium atom loses all the electrons from its valence shell, what would be its net
ionic charge?

1 mark

_____________________________________________________________________________

(c) Write the correct symbol for the sodium ion.

1 mark

_____________________________________________________________________________

(d) Sodium chloride is an ionic compound.
Explain how sodium and chloride ions can form an ionic bond.
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

2 marks

1
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2021 Year 10 Chemical Sciences Topic Test Answers
Total marks: 30 marks
SOLUTIONS
SECTION A – MULTIPLE CHOICE (10 questions, 1 mark each)
Question

Answer

1

A

2

D

3

E

4

B

5

E

6

D

7

A

8

C

9

B

10

C

Question 1
Neutral atoms have an equal number of protons and electrons. The atomic number is the number of protons,
therefore the numbers of protons and electrons in this atom are both 24.
Mass number is the total number of protons and neutrons in an atomic nucleus.
52-24=28, therefore the number of neutrons in this atom is 28.
Answer is A.

Question 2
Ionic bonding involves strong electrostatic forces that hold the component ions firmly together in the lattice.
Therefore, ionic compounds have a high melting point and are usually a brittle solid at room temperature.
Answer is D.

Question 3
Oxygen must be present in all combustion reactions as a reactant.
Answer is E.

4

Question 4 (3 marks)
(a) 2 C2H6 + 7 O2  4 CO2 + 6 H2O

2021 Year 10 Science
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1 mark

- Give 1 mark for correct answer.
(b) 2 KOH + CO2  K2CO3 + H2O

1 mark

- Give 1 mark for correct answer.
(c) S8 + 24 F2



8 SF6

1 mark

- Give 1 mark for correct answer.

Question 5 (5 marks)
(a) Give 1 mark each (up to 3 marks total), for listing any of the following properties:
- appears lustrous (accept: shiny)
- conducts heat and electricity
- ductile (accept: able to be pulled into a wire)
- malleable (accept: can be beaten/bent into a different/new shape)

3 marks

Accept reasonable alternatives such as high melting/boiling point, high density, etc.
(b) An alloy is a mixture of two or more metals.

1 mark

(c) Give 1 mark for stating any one of the below beneficial properties of metal alloys.
- increased durability
- increased corrosion resistance
- increased ductility/malleability
- better conductivity for heat and/or electricity

1 mark

2021 Year 10 Earth and Space Sciences Topic Test
Time allowed: 1 hour
Total marks: 30 marks

SECTION A – MULTIPLE CHOICE (1 mark each)
Question 1
What does the thin rocky crust and the upper mantle of the Earth form?
A. the biosphere
B. the cryosphere
C. the stratosphere
D. the lithosphere
E. the mesosphere

Question 2
Which of the following sentences best describes the Coriolis effect?
A. Air or water movement being affected by Earth’s rotation.
B. Earth’s temperature being affected by solar energy trapped in the atmosphere.
C. The change in the frequency of waves when the source or the observer is moving.
D. Individual sounds of similar pitches converging and being perceived as one pitch.
E. The tendency for Corydoras to move in the direction of light.

Question 3
As stars move away from the Earth, there is a decrease in the frequency of the light emitted.
What is this phenomenon called?
A. yellow shift
B. blue effect
C. green effect
D. red shift
E. ultraviolet displacement

Question 4
Which of the following is not a greenhouse gas?
A. oxygen
B. water vapour
C. methane
D. carbon dioxide
E. nitrous oxide

7
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Question 4 (5 marks)
The Sun is a star that provides the light and heat which are essential to support life on Earth.

(a) What is the reaction that causes the Sun and other stars to emit energy in the form
of light and heat?

1 mark

_____________________________________________________________________________

(b) Give a detailed description of how new stars are formed.

2 marks

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

(c) In approximately 5 billion years, the Sun will greatly expand, swallowing up the Earth.
What is a star in this state called?

1 mark

_____________________________________________________________________________

(d) The Sun is not a heavy star. Using this information, name what the Sun is expected
to become in the final stage of its death.
_____________________________________________________________________________

1 mark

1
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2021 Year 10 Earth and Space Sciences Topic Test Answers
Total marks: 30 marks
SOLUTIONS
SECTION A – MULTIPLE CHOICE (1 mark each)
Question

Answer

1

D

2

A

3

D

4

A

5

E

6

B

7

C

8

C

9

B

10

E

Question 1
The thin rocky crust and the upper mantle of the Earth form the lithosphere.
Answer is D.

Question 2
The Coriolis effect is the influence of Earth’s rotation on the direction of air or water movement.
Answer is A.

Question 3
The decreasing light wave frequency of stars moving away from the Earth causes the absorption
spectra to shift in the red direction. This is a phenomenon known as a red shift.
Answer is D.

4
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Question 2 (7 marks)
(a) The enhanced greenhouse effect is where human activities result in an increased amount 1 mark
of greenhouse gases that trap heat and cause the global temperature to rise.

(b) Give 1 mark each for any two of the examples below:
Accept any other reasonable examples.
-

Increased number of extreme weather events
Loss of biodiversity
Rising sea level
Disruption of ocean currents leading to climate changes

(c) Give 1 mark for any one of the human activities listed below.
Give 1 mark for correctly naming one major greenhouse gas produced.
Accept any other reasonable examples.
-

-

2 marks

Burning/using fossil fuels
Greenhouse gas: carbon dioxide (accept: methane)
Deforestation
Greenhouse gas: carbon dioxide
Burning trees or biomass
Greenhouse gas: carbon dioxide (accept: methane)
Animal/meat farming
Greenhouse gas: methane (accept: carbon dioxide or nitric oxide)
Landfill and/or waste treatment
Greenhouse gas: methane

(d) Give 1 mark each for any two of the examples below:
Accept any other reasonable examples.
-

2 marks

2 marks

Geosequestration
Carbon farming (accept: planting more trees)
Implementing carbon tax
Decreasing consumption of meat and animal products
Reducing waste production
Decreasing fossil fuel use (e.g. using more public transport, buying local produce, etc.)
Reducing deforestation (e.g. using recycled paper, reducing paper use, implementing
sustainable forestry, etc.)
Using renewable energy (e.g. using solar panels, wind power, hydropower, etc.)

2021 Year 10 Physical Sciences Topic Test
Time allowed: 1 hour
Total marks: 30 marks

SECTION A – MULTIPLE CHOICE (10 questions, 1 mark each)
Question 1
Which of the following best describes the term ‘velocity’?
A. position with direction
B. speed with direction
C. speed without acceleration
D. another name for speed
E. displacement without direction

Question 2
Which of the following best describes a scalar quantity?
A. a quantity with magnitude and no direction
B. a quantity with direction and no magnitude
C. a quantity that measures change in direction
D. a quantity with magnitude and direction
E. a quantity that measures change in velocity

Question 3
Which of the following is an example of a motion with zero displacement?
A. a puppy running towards its owner
B. a puppy returning to the same spot on its bed after feeding
C. a puppy walking around inside a stationary bus
D. a puppy running towards a toy in a straight line without change in direction
E. a puppy running across the lawn without acceleration or deceleration

Question 4
What is momentum?
A. the force acting in the opposite direction
B. the sum of all the forces acting on an object
C. the tendency of an object to resist changes in its motion
D. the product of an object’s mass and velocity
E. the sole influence of gravity on an object

5

2021 Year 10 Science
Physical Sciences

Question 2 (8 marks)
Below is a speed-time graph showing the motions of Tom chasing Jerry.

(a) What does the area under a speed-time graph represent?

1 mark

_____________________________________________________________________________
_____________________________________________________________________________

(b) What does the gradient of a speed-time graph indicate?

1 mark

_____________________________________________________________________________
_____________________________________________________________________________

(c) Who ran faster during the first two seconds?
_____________________________________________________________________________
_____________________________________________________________________________

1 mark
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Question 3 (8 marks)
Koa is about to ride a flying fox. Koa has a mass of 55 kg and he is 4 m above the ground.

(a) What is Koa’s gravitational potential energy just before riding the flying fox?
Show all your working.

2 marks

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

(b) Complete the following sentence by writing down the appropriate words or numbers below.

3 marks

According to the law of conservation of energy, __________ cannot be created or __________,
but only __________________________.

(c) Determine Koa’s kinetic energy when he reaches the bottom of the ride.
You may assume that friction is negligible in this question.
_____________________________________________________________________________
_____________________________________________________________________________

1 mark
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2021 Year 10 Physical Sciences Topic Test
Total marks: 30 marks
SOLUTIONS
SECTION A – MULTIPLE CHOICE (10 questions, 1 mark each)
Question

Answer

1

B

2

A

3

B

4

D

5

D

6

E

7

C

8

A

9

E

10

C

Question 1
Velocity is a vector measurement so includes both the speed and direction of motion.
Answer is B.

Question 2
A scalar quantity is a physical quantity that only has magnitude and no other characteristics such as
direction.
Answer is A.

Question 3
Displacement describes the final position and direction of an object in relation to its starting point.
Therefore, a puppy returning to the same starting position after movement is an example of a motion with
zero displacement.
Answer is B.

3
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SECTION B – SHORT ANSWERS (3 questions, total 20 marks)
Question 1 (4 marks)
(a)

`

2 marks

d  v t
 25  3
 75 m
The bird travelled 75 m.
-Give 1 mark for correct steps in calculation.
-Give 1 mark for the correct answer.

(b)
Yes.
The mother bird travels in a straight line at a constant speed with no net force acting on it.

2 marks

-Give 1 mark for stating “yes”.
-Give 1 mark for the correct explanation.

Question 2 (8 marks)
(a) Total distance travelled.

1 mark

(b) Acceleration.

1 mark

(c) Jerry.

1 mark

(d) 10 m/s.

1 mark

(e) Tom’s speed increases at a constant rate (from 0 m/s to 4 m/s) in the first 2 seconds.
He then travels at a constant speed (of 4 m/s) for 3 seconds.

-Give 1 mark for correctly describing the first part of Tom’s motion.
-Give 1 mark for correctly describing the second part of Tom’s motion.

2 marks
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v

Where:

v  speed

t  time

a  acceleration

v  change in speed

F  force

m  mass

KE  kinetic energy

GPE  gravitational potential energy



g  gravity 9.8 m/s 2



h  height

v
t

d  distance

