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	General Instructions

Total marks – 50 

· Reading time: 10 minutes
· Working time: 1 hour
· Attempt ALL questions
· Use a pencil and ruler to complete diagrams and 
graphs
· Calculators may be used
· Write using black pen
· Write your student number and/or name at the 
top of every page

Section I – Pages 2–16
30 marks
This section has two parts, Part A and Part B
Allow about 35 minutes for this section

Part A – 20 marks
· Attempt Questions 1–20

Part B – 10 marks
· Attempt Questions 21–30

Section II – Pages 17–21
20 marks
· Attempt Questions 31–34
· Allow 25 minutes for this section
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STUDENT NUMBER/NAME: ……………………..
Section I
Allow about 35 minutes for this section

Part A – 20 marks
Attempt Questions 1–20 

Select the alternative A, B, C or D that best answers the question and indicate your choice with a cross (X) in the appropriate space on the grid below.
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1 The diagram below shows part of a DNA sequence.
?
?
?
  ??
  ??
A
G


	What is the correct sequence of bases on the right side from top to bottom??
	
A. [bookmark: _Hlk32227631]BHAG
B. AGTC
C. TCAG
D. UCAG

 
2 What is an example of a cell which has only one set of chromosomes? 
	 
A. Diploid
B. Gamete
C. Zygote
D. Meiosis



3 Consider the genetic tree for cystic fibrosis.



G
H

K
L




	Knowing that the allele for cystic fibrosis is recessive, which person/people in this family tree is LEAST likely to carry the allele for cystic fibrosis?

A. H
B. K and L 
C. H, K and L 
D. G, H, K and L


4 Which quote supports Charles Darwin’s theory of evolution?

A. Organisms which reproduce at the fastest rate are most likely to survive.
B. Variation in a species is a weakness and leads to extinction.
C. If the organisms of a species cooperate, the species has the greatest chance of 
survival.
D. Species with mutations allowing them to adapt to change are more likely to survive to reproduce.



5 Which of the following elements is the most chemically active?

A. Copper
B. Tin
C. Magnesium
D. Lead


6 When does an ionic bond form between elements?

A. When electrons are lost
B. When electrons are gained
C. When electrons are shared
D. When electrons transfer


7 If metals react with hydrochloric acid, a gas is produced. 

What is the name of this gas?

A. Hydrogen
B. Oxygen
C. [bookmark: _Hlk12259241]Carbon dioxide
D. Chlorine

	
8 Which statement about the element shown is most correct?

[image: Element cell for Gold | Periodic table, Words, Element symbols]

A. Each atom will have 79 neutrons and 118 protons.
B. [bookmark: _Hlk95581428]Each atom will have 79 protons and 118 neutrons.
C. Each atom will have 79 protons and 118 electrons.
D. Each atom will have 79 protons and probably 196 neutrons.


9 The graph below shows the result of an experiment in which the current flowing through and the voltage across identical lengths of four different wires were measured.

Voltage across resistor (V)
Current through resistor (A)
W
X
Y
Z


According to these results, which wire has the greatest electrical resistance?
					
A. W
B. X
C. Y
D. Z


10 What products are formed if potassium carbonate reacts with sulfuric acid?

A. Potassium sulfate, carbon dioxide and water
B. Potassium sulfate and carbon dioxide
C. Potassium sulfate, sulfur dioxide and water
D. Potassium oxide, carbon dioxide and sulfur dioxide














11 Which statement is the best definition of a scientific hypothesis?

A. Any idea that states a possible explanation for an observation
B. An educated guess
C. A tentative testable explanation for an observation in the physical world
D. An observation made in an experiment


12 The diagram shows the greenhouse gases produced by Australians.

 N2O  
         CFCs
Carbon dioxide
                           

Methane


Which choice best indicates the contribution of methane to greenhouse gases?

A. 14%
B. 17%
C. 20%
D. 80%






13 The diagram shows how the yearly average temperature in Australia has changed over time.

[image: Bureau Confirms Calculating Australia&#39;s &#39;Average&#39; Temperature Involves Some  Hocus-pocus - Jennifer Marohasy]

Which conclusion based on this evidence is justified?

A. Climate change is reducing and increasing Australia’s average temperatures.
B. The time period is not long enough to make a conclusion on this data.
C. The effect of climate change on Australia is not significant.
D. Australia’s average yearly temperature is increasing.



14 A group of students are discussing how underwater synchronised swimmers can hear music.

[image: Basic skills and positions in Synchronised Swimming - ActiveSG]

Which statement made by the students is most correct?

A. Only sounds played by underwater speakers can be heard
B. Sound travels well through water and allows the swimmers to hear under the 
right conditions
C. Its impossible to hear any sounds under water
D. All sound is reflected off the surface and cannot be heard under water.


15 
The following graph of experimental results shows the amount of carbon dioxide given off when calcium carbonate is reacted with hydrochloric acid in separate identical test tubes.

Test run X

Amount of carbon dioxide given off (mL)
Time (s)
Test run Y


What could account for the difference in the results?

A. The acid in X was stronger than in Y.
B. There was more calcium carbonate in X than in Y.
C. There was less calcium carbonate in X than in Y.
D. The acid was stronger in test tube Y than in X.



Use the diagram below of a roller coaster to answer Questions 16 and 17.

W                       X                       Y                     Z



16 At which point in this diagram is gravitational potential energy changing to kinetic energy? 
	
A. W
B. X
C. Y
D. Z 


17 Which statement about the energy involved in this situation is correct?

A. [bookmark: _Hlk32394785]The law of conservation of energy holds because the sum of the gravitational potential energy and kinetic energy of a coaster moving on the track will be 
constant, allowing for sound and friction losses.
B. The law of conservation of energy does not apply because some of the gravitational potential energy of a moving coaster will be lost due to sound and 
friction.
C. [bookmark: _Hlk32394716]The law of conservation of energy holds because all the kinetic energy of a moving coaster will change to gravitational potential energy as it goes up a 
slope.
D. The law of conservation of energy does not hold because when the coaster stops at the end of the ride all its energy disappears.




18 The distance/time graph of the journey of a car is shown below.

Distance (kms)

 0       5       10     15      20      25      30      35     40     45
Time taken (minutes)
5

4

3

2

1

0        


When was the car moving at fastest speed?

A. [bookmark: _Hlk59082102]Between 0 and 10 minutes
B. Between 10 and 20 minutes
C. Between 20 and 30 minutes
D. Between 3 and 40 minutes


19 Which of the following is one of the main pieces of evidence for the “big bang” theory?

A. The discovery of the Doppler effect for sound
B. The abundance of oxygen and water in the universe
C. The discovery of cosmic background microwaves
D. The work of the early Greek astronomers




20 The diagram shows three ticker tapes pulled by different battery cars. Dots were made on the tape every 0.1 s.

Tape X


Tape Y


Tape Z
Start                                                                                                  Finish


	Which statement about these tapes is correct?

A. Tape X was moving the slowest.
B. Tapes X and Y show constant motion.
C. Tape Z was slowing down.
D. Tape Z was accelerating faster than tape Y.



Section I – continued 

Part B – 10 marks
Attempt Questions 21–30

Answer the questions in the spaces provided.



		Marks

21	What is the shape of the molecule that carries genetic information?	1 
		


22	The diagram shows two simple electric circuits, X and Y. 	1

X
Y
X
Y


	Identify the different ways that the globes are connected.
		


23	How does mitosis differ from meiosis?	1  
		


24	What is the study of fossils called? 		1
		


		Marks

25	The diagram shows part of the Periodic Table.	1 


X


	What is the element X?
		


26	What is the name for the solid outer layer of the Earth?	1
		


27	The fossil record and the similarities in embryo development are two types of evidence	1
	for theory of evolution. 

	Name ONE other type of evidence.
		


		Marks

28	The diagram below shows that the boy on the right is able to start his rock moving, the	1
	boy on the left cannot.

[image: Newton's Laws of Motion | Sutori]

What is the diagram illustrating?
	
	

29	What type of chemical process is shown in the diagram? 	1 

[image: What do carbonates produce when decomposed? + Example]
	


30	In the Big Bang, what were the first particles of matter converted from?	1
	
Section II 

20 marks
Attempt Questions 31–34
Allow about 25 minutes for this section

Answer the questions in the spaces provided.

			
								  	
Question 31 (3 marks) 	Marks
	
The diagram shows the graphed results of an experiment in which the distance travelled by an object and the time taken were measured.

[image: ]


(a)	Evaluate the suitability of the straight line graph drawn by the students.	1
		
		
		


(b)	Describe the motion of the object in this experiment. Justify your answer.	2 
		
		
		



Question 32 (7 marks) 	

The following set of graphs show the measured rise in carbon dioxide levels since the beginning of the last century and the other changes in the world’s oceans which are considered to be the result of the rise in carbon dioxide levels.

[image: Oceans | National Climate Assessment]


Question 32 continues on the next page


Question 32 (continued) 	Marks


(a)	Explain how the changes shown in graphs B, C and D can be attributed to the rise of	5
	carbon dioxide in the atmosphere.
		
		
		
		
		
		
		
		
		
		


(b)	Graph E shows that the surface sea water is becoming more acidic. Propose an	2 
	experiment to test the inference in the graphs that carbon dioxide is responsible for 
	increasing acidity in water.
		
		
		
		


End of Question 32





Question 33 (4 marks) 	Marks

Describe the properties of TWO elements in different positions on the Periodic Table and	4
outline the reason for their different positions and properties.
		
		
		
		
		
		
		
		



Question 34 (6 marks) 	Marks

The table shows information about the rate of photosynthesis in Elodea, a water weed plant, under different light conditions. The amount of light is varied by changing the distance of the light source from the plant. The rate of photosynthesis is determined by measuring the amount of oxygen produced.

	Rate of photosynthesis in Elodea

	Lamp distance (cm)
	15
	30
	45
	60
	75

	Oxygen gas produced (mL/hr)
	7.25
	6.5
	5.0
	3.7
	3.0




(a)	What is the independent variable in this experiment?	1
		


(b)	On the axes below draw a graph of the results.	3


[image: A picture containing table

Description automatically generated]

(c)	Write a conclusion for this experiment based on these results.	2
		
		
		
		


End of paper
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