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Section I – 20 marks 

 

Attempt Questions 1-20 

 

Allow about 35 minutes for this section 
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Section I 
 

20 marks  

Attempt Questions 1-20 

Allow about 35 minutes for this section  

 

Use the multiple-choice answer sheet for Questions 1–20  

 

 

 

1 What condition would patients who developed peptic ulcers most likely have? 

   

 A. Poor diet 

 B. Stressful job  

 C. Bacterial infection 

 D. Family history of peptic ulcers   

   

2 A teacher noticed a decline in the completion of work when students were not being 

supervised.  When the teacher walked into the classroom and begun supervising the 

class, the classwork submission rate increased. 

 

What is the name of this effect?  

   

 A. Mozart Effect  

 B. Doppler Effect  

 C. Bernoulli Effect 

 D.  Hawthorne Effect 

   

3 The circumference of the earth was first calculated by Eratosthenes, by measuring 

the length of shadows in two cities. 

 

What is this an example of? 

 

 A. Fieldwork  

 B. Textbooks 

 C. Conducting surveys  

 D. Second-hand investigations  
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Question 4 and 5 are based on the information below. 

 

A student conducted an investigation.  She wanted to find out if temperature would 

affect the germination rate of wheat seeds.  

 

Below is the table of results: 

 

 Number of days for wheat seed to germinate 

Temperature (oC) Trial 1 Trial 2 Trial 3 

-5 No growth No growth No growth 

0 No growth No growth No growth 

5 20 23 19 

10 14 15 17 

15 10 10 11 

 

 

4 Which of the following correctly identifies the variables in this experiment? 

   

  Independent variable Dependent variable Controlled variable 

 A. Height of wheat seeds Temperature of soils Type of seed 

 B. Temperature of soil Days to germinate Type of soil 

 C. Days to germinate Temperature of soil Type of seed 

 D. Temperature of soil Height of wheat seeds Type of soil 

   

5 Which statement is the best conclusion for this experiment?  

   

 A. The warmer the soil, the faster the seeds will germinate  

 B. The colder the soil, the faster the seeds will germinate  

 C. The wetter the soil, the faster the seeds will germinate  

 D. The drier the soil, the slower the seeds will germinate  
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6 The vaccine used to eradicate the smallpox virus was originally: 

   

 A. Live flu virus 

 B. A hybrid virus 

 C. Live cowpox virus 

 D. Live smallpox virus  

   

7 Pharmaceutical companies are increasingly interested in investigating traditional 

medicinal plants of indigenous peoples and developing them into drugs.  An ethical 

constraint of this practice is:  

  

 A. Sourcing the raw materials  

 B.  Finding suitably skilled indigenous people to work on the project 

 C. It’s expensive to research, develop and assess such medicines in a thorough 

fashion 

 D. Developing a plan that respects access of indigenous people to the research 

results  

   

8 The purpose of an abstract is to: 

   

 A. Concisely review the paper 

 B. Summarise the findings 

 C. Describe the research method used 

 D. Put results into language that is easier for non-scientists to understand 

 

9 Golden rice is a genetically modified variant of rice.  It is higher in vitamin A than 

its non-modified counterparts. 

 

What is the benefit created by such modification? 

   

 A. Larger grains to improve yield 

 B. Drought resistance 

 C. More nutrients  

 D. Ability to be grown in saline soil 
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10 The purpose of a double-blind trial is to improve: 

   

 A. Validity by eliminating researcher bias  

 B. Reliability by providing more data for comparison 

 C. Accuracy by compensating for measurement errors  

 D. Confidence by adhering to a correct scientific format 

   

11 Students are asked to convert the numerical data collected for their investigations 

into graphs. 

 

Which one of the following statements best provides a reason for this? 

   

 A. It is easier to read data from a graph than a table 

 B. It is easier to plot a graph than organise numerical data in a table 

 C. It is easier to use excel for plotting graphs than organise data in a table 

 D. It is easier to determine trends from graphs than looking at a numerical data 

table  

   

12 Which of the following impacts is commonly associated with the damming of a 

river? 

   

 A. Loss of biodiversity 

 B. Increase in dissolved oxygen 

 C. Build-up of sediment downstream 

 D. Increase in natural fish migration 

 

   

13 Which of the following is a long-term effect of the Chernobyl nuclear meltdown?  

   

 A. Immediate relocation of those living within the vicinity of the site  

 B. Loss of income for plant workers and those in the agricultural industry  

 C. Accumulation of radioactive compounds in food chains and water sources  

 D. Pressure on the healthcare system of those suffering acute radiation syndrome 
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14 Which of the following is true about minimally invasive surgery? 

   

 A. Minimally invasive surgery eliminates the need for surgeons to make an 

incision in patients  

 B. Keyhole surgery is an non-invasive procedure that minimises the risk of 

infection to patients  

 C. Minimally invasive surgery has reduced the incidence of gastroenterological 

conditions 

 D. Minimally invasive surgery shortens the length of its post-operative 

hospitalisation of its patients  

   

15 Fear is an emotion that is used in advertising to 

   

 A. Create a sense of connection  

 B. Create disgust and frustration  

 C. Create a sense of sadness or loss 

 D. Create a sense of urgency and prompt us to act  

 

16 The tobacco companies have images and messages that warn individuals regarding 

harmful effect of smoking on their cigarette packages.  

 

This an example of  

   

 A. The notion that smoking is a serious risk to health  

 B. The notion that tobacco companies have a conscience 

 C. The notion that tobacco companies take responsibility for the harmfulness of 

the product  

 D. The notion that smoking is an individual risk taken on at the discretion of the 

smoker  

   

17 Peer review is important to: 

   

 A. Promote collaboration between scientists  

 B. Share results and data from experiments  

 C. Distribute and promote the work of scientists  

 D. Check for errors in experimental design  
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18 How can the impact of random errors be reduced when using a device during 

experimental data collection? 

   

 A. Take the average after using appropriate replication  

 B. Instrument calibration  

 C. Have a second observer check the measurements  

 D. Assess the external environment before using the device 

   

19 An academic researcher with competing private and professional motivations is 

more likely to be influenced by bias 

 

Of which is this an example?  

   

 A. Fraudulent research  

 B. Pseudoscience  

 C. Conflict of interest  

 D. The Mozart effect  

   

20 What factors do scientists involved in research and practice in the area of 

transplantation of organs need to consider?  

   

 A. The regulations that exist in Australia  

 B. The nationality of the donor and recipient  

 C. International scientific codes of conduct 

 D. The wealth of the recipient  
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Investigating Science  

Section II Answer Booklet 

Section II – 80 marks 

Attempt Questions  

Allow about 2 hours and 25 minutes for this section. 

 

Answer the questions in the spaces provided.  These spaces provide guidance for the 

expected length of response. 

 

Show all relevant working in questions involving calculations. 

 

Extra writing space is provided on 

pages 30 and 31.   

 

If you use this space, clearly indicate which question you are answering. 
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Question 21 (4 marks) 

A student was investigating the hypothesis that paper planes with larger wings stay in the air 

longer than paper planes with smaller wings. 

 (a) Identify the independent and dependent variables.      

Independent variable:  

 

 

 Dependent variable:  

 

 

(b) List any variables that would need to be controlled in order to design a valid 

experiment. 

 

 

 

 

 

  

2 

 

 

 

 

 

 

2 
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Question 22 (3 marks) 

With reference to the graph shown, evaluate the statement:      3 

“Stop Global Warming – become a Pirate” 
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Question 23 (3 marks)  

During the course, you investigated a scientist who falsified their scientific results.   

Drawing on this example, discuss how the peer review process could have been used to 

uncover fraudulent research.          3 
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Question 24 (9 marks) 

Below is an extract from an SDS (Safety Data Sheet) on Hydrochloric acid. 

 

A student wished to conduct an experiment to determine whether the temperature of 

hydrochloric acid influenced the rate of its reaction with a strip of magnesium metal.  

(a) With reference to the SDS extract, describe TWO safety procedures that the student 

should follow when using hydrochloric acid.      2 

  

 

 

 

 

 

  

 

Question 24 continued on the next page 
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Question 24 (continued) 

(b) Outline a valid, reliable and safe method that could be used to determine the 

relationship between the temperature of hydrochloric acid and its reaction rate with 

magnesium ribbon.         4 

  

 

 

 

 

 

 

 

 

 

  

(c) Describe a source of random error in your method, and suggest how the impact of 

this error could be minimised.        3 

  

 

 

 

 

 

 

 

 

  



                                  Student Name   
  

          

                                                                                     

                                                                          Student Number 

16 

 

 

Question 25 (10 marks) 

A student was studying the spread of disease and developed a model to investigate the 

relationship between organism distancing and the rate of spread of a disease. 

The model involved loading mousetraps with ping pong balls and spacing them around an 

enclosed area with various spacing densities.  

 

40 such mousetraps were loaded with TWO ping pong balls each and spaced at different 

densities, and the total amount of mousetraps that had been activated within a 30 second 

period was recorded. 

The data that the student gathered was averaged and shown in the table below: 

 

Mousetrap density 

(traps/unit area) 

0 2 4 6 8 10 12 14 16 

Number of traps 

activated in 30 

seconds  

0 1 4 8 15 24 36 39 40 

  

(a) State the independent variable in this investigation.     1 

  

 

 

 

 

Question 25 continues on the next page 

  



                                  Student Name   
  

          

                                                                                     

                                                                          Student Number 

17 

 

 

Question 25 (continued) 

(b) Using the grid below, appropriately graph the data.     5 

 

 

 

(c) Describe the trend demonstrated by the data.      2 

  

 

 

 

(d) Explain what aspect of the study is being modelled by the ping pong balls.  2 
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Question 26 (6 marks) 

Two advertisements for breakfast cereals are shown below. 

     Crunchy Bites     Cereal Crunch  

 

 

 

 

 

 

(a) Compare the advertising techniques of the two cereal companies, Crunchy Bites and 

Cereal Crunch.         3 

 

 

 

 

 

 

(b) Explain how these techniques could persuade consumers to purchase their brand of 

cereal.           3 

  

 

 

 

 

 

 

 

       

  



                                  Student Name   
  

          

                                                                                     

                                                                          Student Number 

19 

 

 

Question 27 (6 marks) 

In July 2018, Australia founded the Australian Space Agency (ASA).  The ASA would be 

responsible for coordinating and providing advice on the civil and space sector, as well as 

administering space activities legislation and delivering on our international obligations.  In 

order to achieve this, the agency was given an annual budget of 9.8 million dollars. 

Discuss the controversy surrounding funding for space exploration.    6 
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Question 28 (3 marks) 

Discuss how the development of flight has benefited society and affected the overall public 

perception of science.          3 
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Question 29 (5 marks) 

Iridology claims that colours, patterns, and various other properties of the iris can be used to 

assess an individual’s general health. Iridology practitioners and followers believe that each 

organ in the human body has a corresponding region in the iris.  Thus, the organ can be 

examined by inspecting the iris.  

Analyse the above claim to discuss that identifying pseudoscience is important to maintain 

the integrity of Science.          5 
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Question 30 (5 marks) 

Science related events affect society’s view of Science.  

Use the Chernobyl nuclear meltdown of 1986 to discuss the effect of this incident on the 

public image of science.          5 
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Question 31 (4 marks) 

Approximately 300 million people died from the highly contagious disease, smallpox, 

during the 20th century.  Despite being globally eradicated by 1980, samples of the virus are 

still held at two laboratories, one in America and one in Russia. 

Evaluate the ethics of keeping these samples.      4 
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Question 32 (7 marks) 

Scientific investigations on humans can be affected by bias from both the participant and the 

researcher.  Two ways in which research can reduce or eliminate this bias is by conducting 

‘single-blind trials’ or ‘double-blind trials.’ 

 

(a) Define the term blind trial and distinguish between a single-blind and a double-blind 

trial.            2 

  

 

 

 

 

 

 

 

(b) In August 2018, the FDA (US Food and Drug Administration) released a document 

suggesting investigators should stop using double blind clinical trials with placebo 

products when treating people who are suffering from an illness.    2 

 

 Suggest a reason for this approach 

 

 

 

 

 

 

 

Question 32 continued on the next page 
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Question 32 (continued) 

(c) State the aim and outline a suitable method that could be used to conduct a double- 

blind trial to investigate the following question: 

Can people tell the difference between brand name lemonade and generic 

supermarket lemonade?         3 
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Question 33 (11 marks) 

A student became annoyed that whenever the salt shaker was used on food only a very small 

amount of salt came out because the holes became blocked. The student went out and 

bought a packet of salt, the label of which is shown below.  

 

 

 

 

 

 

 

 

 

Despite the claim to “pour free and fast”, the new product did not seem to be much better 

than the old one.  The student decided to test the claims made on the label by comparing this 

salt with three other types using the apparatus shown below.  This was set up in a school 

science laboratory as shown in the diagram.   

 

 

 

 

 

 

 

 

 

 

 

 

Question 33 continued on next page 
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Question 33 (continued) 

Part of the student’s write up is shown below. 

Method: 

Three different types of salt were tested: the original brand, ‘Fast flow” table salt and 
supermarket “own brand”. 

100g of the salt under test was weighed into a dry beaker.  This was poured into the filter funnel 
and how long all of the salt took to pour into the lower beaker was timed. 

This was repeated twice. 

Results: 

The original type of salt took: 12.5 seconds, 11.7 seconds and 12.1 seconds 

Fast flow took: 21.7 seconds, 10.9 seconds and 11.8 seconds 

“Own brand” took: 12.1 seconds, 12.4 seconds and 11.9 seconds.  

 

(a) Draw a table with suitable headings containing the results and calculate the average 

time for each.           4 

 

 

 

 

 

 

(b) Comment on the validity, reliability and accuracy of the procedure used by the 

student.          3 

  

 

 

 

 

 

Question 33 continued on the next page 
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Question 33(continued) 

(c) Comment on whether the first claim made by the salt manufacturer was upheld. 2 

  

 

 

 

(d) How could the student investigate the second claim on the label?    2 
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Question 34 (4 marks) 

CRISPR gene editing is a technology that has been used by scientists to modify DNA. 

In 2018, Chinese scientist He Jianui and his collaborators used this technology to create the 

first genome-edited babies in an attempt to solve fertility problems. 

As a consequence of his work, the World Health Organisation launched a global registry in 

2019 to track research on human genome editing, after a call to halt all work on genome 

editing. 

Evaluate the importance of a code of conduct in monitoring and regulating biotechnology. 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of exam 
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Section II - Extra writing space 
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Section I – 20 marks 

 

Attempt Questions 1-20 

 

Allow about 35 minutes for this section 
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Section I 
 

20 marks  

Attempt Questions 1-20 

Allow about 35 minutes for this section  

 

Use the multiple-choice answer sheet for Questions 1–20  

 

 

 

1 What condition would patients who developed peptic ulcers most likely have? 

   

 A. Poor diet 

 B. Stressful job  

 C. Bacterial infection 

 D. Family history of peptic ulcers   

   

2 A teacher noticed a decline in the completion of work when students were not being 

supervised.  When the teacher walked into the classroom and begun supervising the 

class, the classwork submission rate increased. 

 

What is the name of this effect?  

   

 A. Mozart Effect  

 B. Doppler Effect  

 C. Bernoulli Effect 

 D.  Hawthorne Effect 

   

3 The circumference of the earth was first calculated by Eratosthenes, by measuring 

the length of shadows in two cities. 

 

What is this an example of? 

 

 A. Fieldwork  

 B. Textbooks 

 C. Conducting surveys  

 D. Second-hand investigations  
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Question 4 and 5 are based on the information below. 

 

A student conducted an investigation.  She wanted to find out if temperature would 

affect the germination rate of wheat seeds.  

 

Below is the table of results: 

 

 Number of days for wheat seed to germinate 

Temperature (oC) Trial 1 Trial 2 Trial 3 

-5 No growth No growth No growth 

0 No growth No growth No growth 

5 20 23 19 

10 14 15 17 

15 10 10 11 

 

 

4 Which of the following correctly identifies the variables in this experiment? 

   

  Independent variable Dependent variable Controlled variable 

 A. Height of wheat seeds Temperature of soils Type of seed 

 B. Temperature of soil Days to germinate Type of soil 

 C. Days to germinate Temperature of soil Type of seed 

 D. Temperature of soil Height of wheat seeds Type of soil 

   

5 Which statement is the best conclusion for this experiment?  

   

 A. The warmer the soil, the faster the seeds will germinate  

 B. The colder the soil, the faster the seeds will germinate  

 C. The wetter the soil, the faster the seeds will germinate  

 D. The drier the soil, the slower the seeds will germinate  
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6 The vaccine used to eradicate the smallpox virus was originally: 

   

 A. Live flu virus 

 B. A hybrid virus 

 C. Live cowpox virus 

 D. Live smallpox virus  

   

7 Pharmaceutical companies are increasingly interested in investigating traditional 

medicinal plants of indigenous peoples and developing them into drugs.  An ethical 

constraint of this practice is:  

  

 A. Sourcing the raw materials  

 B.  Finding suitably skilled indigenous people to work on the project 

 C. It’s expensive to research, develop and assess such medicines in a thorough 

fashion 

 D. Developing a plan that respects access of indigenous people to the research 

results  

   

8 The purpose of an abstract is to: 

   

 A. Concisely review the paper 

 B. Summarise the findings 

 C. Describe the research method used 

 D. Put results into language that is easier for non-scientists to understand 

 

9 Golden rice is a genetically modified variant of rice.  It is higher in vitamin A than 

its non-modified counterparts. 

 

What is the benefit created by such modification? 

   

 A. Larger grains to improve yield 

 B. Drought resistance 

 C. More nutrients  

 D. Ability to be grown in saline soil 
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10 The purpose of a double-blind trial is to improve: 

   

 A. Validity by eliminating researcher bias  

 B. Reliability by providing more data for comparison 

 C. Accuracy by compensating for measurement errors  

 D. Confidence by adhering to a correct scientific format 

   

11 Students are asked to convert the numerical data collected for their investigations 

into graphs. 

 

Which one of the following statements best provides a reason for this? 

   

 A. It is easier to read data from a graph than a table 

 B. It is easier to plot a graph than organise numerical data in a table 

 C. It is easier to use excel for plotting graphs than organise data in a table 

 D. It is easier to determine trends from graphs than looking at a numerical data 

table  

   

12 Which of the following impacts is commonly associated with the damming of a 

river? 

   

 A. Loss of biodiversity 

 B. Increase in dissolved oxygen 

 C. Build-up of sediment downstream 

 D. Increase in natural fish migration 

 

   

13 Which of the following is a long-term effect of the Chernobyl nuclear meltdown?  

   

 A. Immediate relocation of those living within the vicinity of the site  

 B. Loss of income for plant workers and those in the agricultural industry  

 C. Accumulation of radioactive compounds in food chains and water sources  

 D. Pressure on the healthcare system of those suffering acute radiation syndrome 
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14 Which of the following is true about minimally invasive surgery? 

   

 A. Minimally invasive surgery eliminates the need for surgeons to make an 

incision in patients  

 B. Keyhole surgery is an non-invasive procedure that minimises the risk of 

infection to patients  

 C. Minimally invasive surgery has reduced the incidence of gastroenterological 

conditions 

 D. Minimally invasive surgery shortens the length of its post-operative 

hospitalisation of its patients  

   

15 Fear is an emotion that is used in advertising to 

   

 A. Create a sense of connection  

 B. Create disgust and frustration  

 C. Create a sense of sadness or loss 

 D. Create a sense of urgency and prompt us to act  

 

16 The tobacco companies have images and messages that warn individuals regarding 

harmful effect of smoking on their cigarette packages.  

 

This an example of  

   

 A. The notion that smoking is a serious risk to health  

 B. The notion that tobacco companies have a conscience 

 C. The notion that tobacco companies take responsibility for the harmfulness of 

the product  

 D. The notion that smoking is an individual risk taken on at the discretion of the 

smoker  

   

17 Peer review is important to: 

   

 A. Promote collaboration between scientists  

 B. Share results and data from experiments  

 C. Distribute and promote the work of scientists  

 D. Check for errors in experimental design  
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18 How can the impact of random errors be reduced when using a device during 

experimental data collection? 

   

 A. Take the average after using appropriate replication  

 B. Instrument calibration  

 C. Have a second observer check the measurements  

 D. Assess the external environment before using the device 

   

19 An academic researcher with competing private and professional motivations is 

more likely to be influenced by bias 

 

Of which is this an example?  

   

 A. Fraudulent research  

 B. Pseudoscience  

 C. Conflict of interest  

 D. The Mozart effect  

   

20 What factors do scientists involved in research and practice in the area of 

transplantation of organs need to consider?  

   

 A. The regulations that exist in Australia  

 B. The nationality of the donor and recipient  

 C. International scientific codes of conduct 

 D. The wealth of the recipient  
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Investigating Science  

Section II Answer Booklet 

Section II – 80 marks 

Attempt Questions  

Allow about 2 hours and 25 minutes for this section. 

 

Answer the questions in the spaces provided.  These spaces provide guidance for the 

expected length of response. 

 

Show all relevant working in questions involving calculations. 

 

Extra writing space is provided on 

pages 30 and 31.   

 

If you use this space, clearly indicate which question you are answering. 
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Question 21 (4 marks) 

A student was investigating the hypothesis that paper planes with larger wings stay in the air 

longer than paper planes with smaller wings. 

 (a) Identify the independent and dependent variables.      

Independent variable:  

 Dependent variable:  

Question 24 

a) Correctly identifies both independent and dependent variables 

Sample answer 

a) Independent: time of flight; Dependent variable: area of wing 

 

 

(b) List any variables that would need to be controlled in order to design a valid 

experiment. 

b) Lists more than two variables that need to be controlled 

List two variables that need to be controlled 

2 

1 

Sample answer 

b) Independent: time of flight; Dependent variable: area of wing 

c) Controlled variables: mass of plane, shape of plane, power of throw, angle of throw, wind 

strength and direction, angle of wings 

 

 

  

2 

 

 

 

 

 

 

2 
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Question 22 (3 marks) 

With reference to the graph shown, evaluate the statement:      3 

“Stop Global Warming – become a Pirate” 

 

 

 

 

  

Question 32 3 

Correctly identifies the link between variables 

Correctly identifies correlation does not equal causation by referring to the graph 

Correctly identifies correlation does not equal causation without referring to the 

graph 

3 

2 

1 

Sample Answer 

Link between variables – less pirates = higher temperatures. However, correlation does not equal 

causation. There is no causal connection between becoming a pirate and global warming. 
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Question 23 (3 marks)  

During the course, you investigated a scientist who falsified their scientific results.   

Drawing on this example, discuss how the peer review process could have been used to 

uncover fraudulent research.          3 

 

 

  

Correctly discusses the process of peer review and link to an example. Must have at 

least ONE elaboration with example. 

Correctly describes the process of peer review and linked to an example.  

Correctly describes the process of peer review OR gives an example 

 

3 

 

2 

1 

 

Sample Answer 

The article written by Maggie Simpson and Edna Krabappel was published in two separate scientific 

journals, although the article made no sense and was written by fraudulent writers.  

Peer review is the evaluation of work by one or more people to ensure quality standards, improve 

performance and provide credibility. The peer review would have ensured that this article was not 

credible on a number of different levels. The reviewers would have picked up the fake names and the 

fact it was made up of entirely a random string of words.  
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Question 24 (9 marks) 

Below is an extract from an SDS (Safety Data Sheet) on Hydrochloric acid. 

 

A student wished to conduct an experiment to determine whether the temperature of 

hydrochloric acid influenced the rate of its reaction with a strip of magnesium metal.  

(a) With reference to the SDS extract, describe TWO safety procedures that the student 

should follow when using hydrochloric acid.     2 

Marking Criteria Marks 

• TWO safety procedures described, relevant to the SDS 2 

• ONE relevant safety procedure described. 1 

 

The SDS mentions that the chemical can cause burns to eyes, so eye protection should be 

worn. Also, the chemical can burn skin, so appropriate gloves should be worn when 

handing the chemical 

 

 

 

 

 

Question 24 (continued) 
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(b) Outline a valid, reliable and safe method that could be used to determine the 

relationship between the temperature of hydrochloric acid and its reaction rate with 

magnesium ribbon.         4 

  

Marking Criteria Marks 

• Full outline of a feasible method, incorporating:  

- the measurements performed 

- equipment used and steps performed, including safety considerations 

- how a conclusion could be drawn 

- reliability and validity of data 

4 

• Outline of feasible method incorporating most of the above features. 3 

• Outline of method incorporating some of the above features. 2 

• Aspects of an applicable method stated. 1 

 

1. Gather the following equipment and items: electronic heat bath and stirrer, 125mL 

round bottomed flask, 250mL beaker 20 1cm strips of magnesium ribbon, 50mL 

measuring cylinder, 1M hydrochloric acid, latex gloves, labcoat, safety glasses, 

stopwatch 

2. Wear all PPE and ensure that glassware is not near the edge of the bench and that 

the HCl bottle is open only as long as is necessary for pouring reagent. 

3. Pour approximately 50mL of HCl into the beaker, then transfer 40mL of the HCl 

into the measuring cylinder.  

4. Set the heat bath to 30 degrees Celsius, pour the HCl into the round bottomed flask 

and put the flask into the heat bath. Wait until the temperature of the HCl is at the 

same temperature as the heat bath. 

5. Drop a strip of magnesium ribbon into the flask, immediately start the stopwatch 

and observe/record the time taken for the magnesium strip to fully react.  

6. Repeat step 5 3 more times and record the results. 

7. Repeat steps 4-6 for temperatures of 40, 50, 60 and 70 degrees. 
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(c) Describe a source of random error in your method, and suggest how the impact of 

this error could be minimised.        3 

  

Marking Criteria Marks 

• Source of random error and how impact of error can be reduced fully 

described 

3 

• Strategy to reduce random error described OR named source of 

random error described 

2 

• Some relevant aspect of random error correctly stated. 1 

 

The heat bath temperature reading may not accurately reflect the temperature within the 

HCl. Use of an additional thermometer within the solution to gather another temperature 

reading may help reduce the effect of this error. 
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Question 25 (10 marks) 

A student was studying the spread of disease and developed a model to investigate the 

relationship between organism distancing and the rate of spread of a disease. 

The model involved loading mousetraps with ping pong balls and spacing them around an 

enclosed area with various spacing densities.  

 

40 such mousetraps were loaded with TWO ping pong balls each and spaced at different 

densities, and the total amount of mousetraps that had been activated within a 30 second 

period was recorded. 

The data that the student gathered was averaged and shown in the table below: 

 

Mousetrap density 

(traps/unit area) 

0 2 4 6 8 10 12 14 16 

Number of traps 

activated in 30 

seconds  

0 1 4 8 15 24 36 39 40 

  

(a) State the independent variable in this investigation.     1 

  

Marking Criteria Marks 

• Correctly states the independent variable 1 

 

The independent variable is the mousetrap density 

 

Question 25 continues on the next page 
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Question 25 (continued) 

(b) Using the grid below, appropriately graph the data.     5 

Marking Criteria Marks 

• Curve of best fit graph with appropriate title, axes labelled, units 

correct, appropriate scale and correct plot (note that curve as well as 

point joining is acceptable) 

5 

• All of the above with one omission. 4 

• All of the above with two omissions. 3 

• All of the above with three omissions. 2 

• Some reasonable attempt at a graph made. 1 

 

 

(c) Describe the trend demonstrated by the data.      2 

Marking Criteria Marks 

• General trends shown by the data described fully, referring to 

variables and constraints in experiment. 

2 

• An aspect of a trend outlined. 1 

 

As the mousetrap density increases, the number of traps activated in 30 seconds increases 

at an increasing rate until it begins to approach to traps (the total number of traps in the 

experiment) after which time it begins to plateau at 40 (the maximum amount that can be 

activated in the experiment). 
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(d) Explain what aspect of the study is being modelled by the ping pong balls.  2 

  

 Marking Criteria Marks 

• Explains the role of ping-pong balls in the study 2 

• States the role of ping-pong balls 1 

 

The ping-pong balls represent the number of people that can get infected from a single host, 

so in a way represents the infectivity of the disease. The larger the number of balls, the 

larger amount of subsequent traps that can “catch” the disease. 
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Question 26 (6 marks) 

Two advertisements for breakfast cereals are shown below. 

     Crunchy Bites     Cereal Crunch  

 

 

 

 

 

 

(a) Compare the advertising techniques of the two cereal companies, Crunchy Bites and 

Cereal Crunch.         3 

Criteria Marks 

• Identifies features of emotive and evidence-based ads 

• Provides similar and different features across both advertisements 

3 

• Provides similar feature(s) across both advertisements 

• Provides different feature(s) across both advertisements 

2 

• Identifies an advertising feature 1 

Sample answer 

 

The two advertisements employ two different techniques in their promotion. The Crunchy 

Bites ad has no scientific information but uses a lot of positive emotional imagery and 

language such as a happy woman consuming cereal and the phrase #choosehappiness. The 

Cereal Crunch ad provides some data in the form of sugar content and the number of 

vitamins. Both advertisements use positive imagery of a portion of cereal to promote the 

cereal. 

 

(b) Explain how these techniques could persuade consumers to purchase their brand of 

cereal.           3 

Criteria Marks 

• Identifies the two types of advertisements as emotive and fact-based 

• Relates effect of both fact-based and emotive advertisements 

techniques to consumer choices 

3 

• Identifies the two types of advertisements as emotive and fact-based 

• Relates effect of both fact-based or emotive advertisements 

techniques to consumer choices 

2 

• Provides some relevant information 1 
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Sample answer 

 

Crunchy Bites uses emotive based advertising techniques such as the hashtag #choose 

happiness. This is misleading as it suggests to consumers that their happiness is directly 

related to their consumption of the cereal. Cereal Crunch employs fact-based advertising 

techniques by stating some data. Consumers may choose to purchase Cereal Crunch as it 

is promoted as being healthier than other brands by containing less sugar. 
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Question 27 (6 marks) 

In July 2018, Australia founded the Australian Space Agency (ASA).  The ASA would be 

responsible for coordinating and providing advice on the civil and space sector, as well as 

administering space activities legislation and delivering on our international obligations.  In 

order to achieve this, the agency was given an annual budget of 9.8 million dollars. 

Discuss the controversy surrounding funding for space exploration.    6 

 

Criteria Marks 

• Provides arguments for and against space funding  

• Demonstrates extensive knowledge regarding funding for space 

exploration 

5-6 

• Provides an argument for space funding 

• Provides an argument against space funding 

• Demonstrates knowledge regarding funding for space exploration 

3-4 

• Provides an argument for OR against space funding 

• Shows some knowledge of space funding 

2 

• Provides some relevant information 1 

Sample answer 

 

It has been argued for many years that the funding for space explorations does not 

outweigh the benefits. Many argue that the funding could be instead used to solve more 

pressing issues such as food shortage and global warming. Many believe it should be the 

priority of governments to meet the needs of the people currently living on our planet. It is 

also the nature of humankind to explore and there is also much that we do not know about 

our current planet, its inhabitants and the materials on it. There is also the view that the 

money being funded is part of a space race that is designed to cater to a country’s ego.  
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Question 28 (3 marks) 

Discuss how the development of flight has benefited society and affected the overall public 

perception of science.          3 
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Question 29 (5 marks) 

Iridology claims that colours, patterns, and various other properties of the iris can be used to 

assess an individual’s general health. Iridology practitioners and followers believe that each 

organ in the human body has a corresponding region in the iris.  Thus, the organ can be 

examined by inspecting the iris.  

Analyse the above claim to discuss that identifying pseudoscience is important to maintain 

the integrity of Science.          5 

Criteria Marks 

Provides a thorough analysis of the claim 

AND 

Provides the rigour of scientific process  

AND 

Discusses that Iridology does not meet the rigour of scientific 

process 

AND 

Identifies what is pseudoscience  

AND 

Provides reasons why pseudoscience is important to maintain the 

integrity of Science 

5 

Any four of the above 4 

Any three of the above 3 

Any two of the above 2 

Provides some relevant information about pseudoscience or 

scientific process 

1 

 

Sample answer: 

Scientific process involves asking questions leading to a hypothesis for an investigation. The 

process then involves designing an experiment or investigation, collecting data and then 

analysing data. Sometimes this process can take years as the scientists need to provide proof for 

the their investigation to the scientific community for the work to be acknowledged and widely 

used. The components of the investigation have to be accurately measured and variables need to 

be controlled while changing and measuring variables under investigation. This process is 

rigorous and maintains the integrity of science. 

Pseudoscience as the name suggests is a fake science. Many practices such as iridology claim as 

mentioned in the question above that there is a connection between the variables. Iridology 

claims that each organ in the human body has a corresponding region in iris. Thus, the 

organ can be examined by inspecting the iris. This claim seems to be grounded in science 

but in fact there is no valid link between the supposed variables mentioned by 

iridologists.  

It is important that consumers understand this difference as science rigour needs to be 

identified as health issues need to be dealt with precision and knowledge derived by 
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scientific process and not just a popular practice. Consumers need to realise that 

investigations performed in iridology field do not match the requirements or standards 

set by published and practiced science health professionals. Educational programs ned to 

be devised to ensure that consumers are swayed by complex terminology and language 

of pseudoscience. 
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Question 30 (5 marks) 

Science related events affect society’s view of Science.  

Use the Chernobyl nuclear meltdown of 1986 to discuss the effect of this incident on the 

public image of science.          5 

Criteria Marks 

Provides a thorough discussion on Chernobyl nuclear meltdown 

and its impact on community 

Shows a thorough understanding of how Chernobyl nuclear 

meltdown affected society’s view of Science 

Includes the relevant reason for science to develop nuclear plants 

5 

Provides some discussion on the Chernobyl nuclear meltdown 

Shows a sound understanding of how Chernobyl nuclear 

meltdown affected society’s view of Science 

Includes relevant reason for science to develop nuclear plants 

4 

Outlines issues associated with Chernobyl nuclear meltdown and 

societal reaction 

AND 

Includes some reason for science to develop nuclear plants 

3 

Shows some understanding of Chernobyl nuclear meltdown and 

its impact on the community 

2 

Provides some relevant information 1 

 

Sample answer: 

A nuclear reactor produces energy through the proves of nuclear fission, where atoms 

split and release energy. These nuclear reactors are used to produce enormous amount of 

low-carbon electricity.  

Flawed reactor design and insufficiently trained workers who violated several operating 

regulations were responsible for the most disastrous accidents in the history of nuclear 

industry – the Chernobyl nuclear meltdown. The incident was during a routine safety 

check of the plant which led to an unexpected power surge ending in series of explosions 

that blew up the reactor and released 5% of the radioactive reactor core into tge 

environment with the deposition of radioactive material in many parts of Europe.  

As Chernobyl nuclear meltdown caused serious social and economic disruption for the 

large populations in Belarus, Russia and Ukraine. The lighter material was carried by 

wind to some extent over Scandinavia and Europe. People had to evacuated from the 

region immediately leading to loss of home. In months following the accident, hospitals 

reported people flooding in with acute symptoms of radiation poisoning.   

The Chernobyl nuclear meltdown affected the public opinion on nuclear energy. The 

opposition to nuclear power increased significantly. Countries located geographically 

closer to the Chernobyl nuclear plant had significantly more psychological impacts and 
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heightened fear. The proportion of citizens opposed to nuclear programs spiked 

immediately after the accident.  

The negative public opinion towards science related research like the nuclear research led 

the scientific community and the government to put policies and procedures in place for 

better information handling and risk management of any event. There was a push 

towards increased preparation for scientific accidents and management before setting up 

of any industry. This led to the development of safety culture among industries and their 

governing bodies.  

  



                                  Student Name   
  

          

                                                                                     
                                                                          Student Number 

28 

 

 

 

Question 31 (4 marks) 

Approximately 300 million people died from the highly contagious disease, smallpox, 

during the 20th century.  Despite being globally eradicated by 1980, samples of the virus are 

still held at two laboratories, one in America and one in Russia. 

Evaluate the ethics of keeping these samples.      4 
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Question 32 (7 marks) 

Scientific investigations on humans can be affected by bias from both the participant and the 

researcher.  Two ways in which research can reduce or eliminate this bias is by conducting 

‘single-blind trials’ or ‘double-blind trials.’ 

 

(a) Define the term blind trial and distinguish between a single-blind and a double-blind 

trial.            2 

 

 

 

(b) In August 2018, the FDA (US Food and Drug Administration) released a document 

suggesting investigators should stop using double blind clinical trials with placebo 

products when treating people who are suffering from an illness.    2 

 

 Suggest a reason for this approach 

 

 

 

Question 32 continued on the next page 
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Question 32 (continued) 

(c) State the aim and outline a suitable method that could be used to conduct a double- 

blind trial to investigate the following question: 

Can people tell the difference between brand name lemonade and generic 

supermarket lemonade?         3 
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Question 33 (11 marks) 

A student became annoyed that whenever the salt shaker was used on food only a very small 

amount of salt came out because the holes became blocked. The student went out and 

bought a packet of salt, the label of which is shown below.  

 

 

 

 

 

 

 

 

 

Despite the claim to “pour free and fast”, the new product did not seem to be much better 

than the old one.  The student decided to test the claims made on the label by comparing this 

salt with three other types using the apparatus shown below.  This was set up in a school 

science laboratory as shown in the diagram.   

 

 

 

 

 

 

 

 

 

 

 

 

Question 33 continued on next page 
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Question 33 (continued) 

Part of the student’s write up is shown below. 

Method: 

Three different types of salt were tested: the original brand, ‘Fast flow” table salt and 

supermarket “own brand”. 

100g of the salt under test was weighed into a dry beaker.  This was poured into the filter 

funnel and how long all of the salt took to pour into the lower beaker was timed. 

This was repeated twice. 

Results: 

The original type of salt took: 12.5 seconds, 11.7 seconds and 12.1 seconds 

Fast flow took: 21.7 seconds, 10.9 seconds and 11.8 seconds 

“Own brand” took: 12.1 seconds, 12.4 seconds and 11.9 seconds.  

 

(a) Draw a table with suitable headings containing the results and calculate the average 

time for each.           4 

Criteria Marks 

• Draws table with appropriate headings AND includes all data 

AND calculates averages correctly 

4 

• Draws table with appropriate headings AND includes all data 

AND 

calculates some averages correctly 

3 

• Draws table with appropriate headings AND includes most data  2 

•     Draws a table with some details 1 

 

Sample answer: 

 Time 1 (sec) Time 2 (sec) Time 3 (sec) Average (sec) 

Original 12.5 11.7 12.1 12.1 

“Fast  Flow” 11.3  10.9 11.8 11.2 

“Own brand” 12.1  12.4 11.9 12.1 

 

 

 

 

 



                                  Student Name   
  

          

                                                                                     
                                                                          Student Number 

33 

 

 

(b) Comment on the validity, reliability and accuracy of the procedure used by the 

student.          3 

  

Criteria Marks 

• Makes valid comments on all THREE aspects of procedure 3 

• Makes valid comments on TWO aspects of procedure 2 

•     Makes valid comments on ONE aspect of procedure 1 

Sample answer:  

Validity refers to whether the research actually tests what it is supposed to test. The 

student tried to replicate the situation of shaking salt on food but poured rather than 

shaken. This would eliminate difficulties of giving the same amount of shaking every 

time. Reliability: the results were fairly consistent – agreeing within a fraction of a 

second. Accuracy is more difficult to determine. Not told how weighing was done. Also, 

the human error/response time (random error) when using a timer to measure a relatively 

short event. 

 

 

 (c) Comment on whether the first claim made by the salt manufacturer was upheld. 2 

  

Criteria Marks 

•     Makes valid comment making TWO points 2 

•   Makes ONE valid point  1 

Sample answer  

   The maker claimed it would pour fast and free very time, not faster than other products. 

(However, it poured slightly faster than the original and “own brand” and much faster 

than sea salt.) It would depend on what your expectation of “fast” was. More brands of 

salt may have to be tested. 

 

(d) How could the student investigate the second claim on the label?    2 

  

Criteria Marks 

•     Makes valid suggestion making TWO points 2 

•   Makes ONE valid point  1 

 

Sample answer  

Look at the ingredients to see what there was apart from salt. Then research to see if this 

ingredient is designed to have any role in how salt flows. 
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Question 34 (4 marks) 

CRISPR gene editing is a technology that has been used by scientists to modify DNA. 

In 2018, Chinese scientist He Jianui and his collaborators used this technology to create the 

first genome-edited babies in an attempt to solve fertility problems. 

As a consequence of his work, the World Health Organisation launched a global registry in 

2019 to track research on human genome editing, after a call to halt all work on genome 

editing. 

Evaluate the importance of a code of conduct in monitoring and regulating biotechnology. 4 

Criteria Marks 

• Relates the importance of the code of conduct in regulation and 

monitoring 

• Describes conduct issues(s) associated with biotechnology 

• Supports a judgement about the importance of a code in 

biotechnology 

4 

• Explains the importance of the code of conduct in regulation and 

monitoring 

• Describes some aspects of conduct issues(s) associated with 

biotechnology 

• May make a judgement about the importance of a code in 

biotechnology 

3 

• Outlines some features of conduct issues in biotechnology 2 

• Provides some relevant information 1 

Sample answer 

 

The scientific codes of conduct allow scientists to perform research under a uniform set of 

rules and regulations. These rules uphold international standards of research and prevent 

the crossing any major ethical boundaries. Each country or organisation is responsible for 

framing the codes of conduct and monitoring the relevant scientific organisations to ensure 

they adhere to these guidelines.  

 

One such field of science governed by the code of conduct is biotechnology.  Biotechnology 

is the exploitation of organisms or their products to create useful products, often for 

industrial or commercial purposes. Areas of biotechnology include gene editing and stem 

cell research. These aspects of science are highly controversial as they involve the 

manipulation of natural processes and scientists are often referred to as ‘playing god’. 

Others believe that it may open new avenues of science that could lead to unintended 

consequences. Therefore, it is imperative that clear guidelines and strict codes of conduct 

are set out to ensure that countries and organisations comply with international research 

standards and to avoid any destructive outcomes.  
 

End of exam 
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Section II - Extra writing space 

 
If you use this space, clearly indicate which question you are answering. 
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Section II - Extra writing space 

 
If you use this space, clearly indicate which question you are answering. 
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