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This task involves students investigating the trigonometric models representing two different 
Ferris wheels.
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 Grade Boundary: Low Excellence 

1. For Excellence the student is required to apply trigonometric methods, using extended abstract 
thinking, in solving problems. This involves devising a strategy to investigate or solve a problem 
and using correct mathematical statements or communicating mathematical insight.  
 
There is evidence of extended abstract thinking in finding a reasonable (consistent) interval in 
solving the problem (1) and showing an understanding of a general solution (2). 
 
For a more secure Excellence the student would need to have found the correct equation for the 
Flying-high wheel (3), and provided a formalised general solution. The student could also 
consider that one of the intervals is not a sensible solution and choose to discard it (with 
explanation) (4). 
 
It should be noted that the incorrect equation for Manu’s wheel does not simplify the overall 
problem. 
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 Grade Boundary: High Merit 

2. For Merit the student is required to apply trigonometric methods, using relational thinking, in 
solving problems. This involves forming and using a model and relating findings to a context or 
communicating thinking using appropriate mathematical statements.  
 
The student has demonstrated relational thinking in linking the intervals found from the two 
correct equations and has communicated this in context (1). 
 
In investigating Manu’s position on the Kiddy-wheel the student has considered the times when 
Manu is above 5m and below 20m, but not the times when Manu is also going up (2). 
 
To reach Excellence the student needs to discuss the abstract thinking required for generalising 
how the interval would continue beyond 2 minutes, and to consider that Manu can only be seen 
when going up. 
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Student 2: High Merit 
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 Grade Boundary: Low Merit 

3. For Merit the student is required to apply trigonometric methods, using relational thinking, in 
solving problems. This involves forming and using a model and relating findings to a context or 
communicating thinking using appropriate mathematical statements. 
 
There is evidence of relational thinking with correctly forming the model of Manu’s wheel (1) and 
using the model to determine an appropriate time interval for when Manu can be seen (2). 
 
The student has shown contextual understanding by connecting the times when Jade is above 
5m and finding a realistic interval (3).  
 
For a more secure Merit the student needs both models to be correct with a correct interval. 
 
The incorrect equation for Jade’s wheel does not over simplify the problem that has been 
solved. 
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Student 3: Low Merit 
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 Grade Boundary: High Achieved 

4. For Achieved the student is required to apply trigonometric methods in solving problems. This 
involves selecting and using methods, demonstrating knowledge of concepts and terms and 
communicating using appropriate representations.  
 
The student has applied trigonometric methods in solving problems. There is evidence of 
methods related to features and equations of trigonometric functions in the students’ 
examination of the periods of the possible models to find the correct equation for the Kiddy-
wheel (1), and in finding the correct equation for the Flying-high wheel with evidence of an 
understanding of amplitude, period and vertical movement shown on the graph (2). 
 
The student has applied trigonometric methods in solving equations to find correct intervals for 
both Ferris wheels (3). 
 
To provide evidence of relational thinking and reach Merit the student needs to link the solutions 
back to the problem to find an interval when Jade can see Manu, and show a contextual 
understanding of the problem. 
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Student 4: High Achieved 
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 Grade Boundary: Low Achieved 

5. For Achieved the student is required to apply trigonometric methods in solving problems. This 
involves selecting and using methods, demonstrating knowledge of concepts and terms and 
communicating using appropriate representations.  
 
The student has applied trigonometric methods related to features of trigonometric functions to 
give the equation for the Kiddy-wheel, with evidence of understanding the features shown by 
notation on the graph linked to the equation (1). 
 
The student has solved a trigonometric equation to get an interval when Jade is above 5m (2). 
 
For a more secure Achieved the equation for the Flying-high wheel would be complete, and an 
interval for Manu found. 
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Student 5: Low Achieved 
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 Grade Boundary: High Not Achieved 

6. To achieve the standard the student is required to apply trigonometric methods in solving 
problems. This involves selecting and using methods, demonstrating knowledge of concepts 
and terms and communicating using appropriate representations. 
 
The student has identified features of the trigonometric model for the Kiddy-wheel to get a 
correct model for the Ferris wheel (1). 
 
While a time when the Kiddy-wheel is 5m high has been found, in order to reach Achieved the 
student needs to apply the solution of the equation to determine a time interval when Jade is 5m 
or more above the ground (2). 
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 Student 6: High Not Achieved 


