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A: The aim of the exploration is given 
through a directed question.

C/D: Some 
reflection is 
seen in this 
paragraph and 
the next, which 
justifies the aim 
and helps put 
the exploration 
in perspective.
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B: Good diagram, 
but there is still no 
mention of K.

A: This paragraph is difficult to 
follow without more explanation.
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C: Taking ownership of the 
problem by deciding on a 
simple approach.

A: Confusing here. Aren’t the lengths 
of both arms fixed constants?

A: The presentation of 
work renders it a little 
incoherent. Rather than first 
explaining the process and 
then executing the work, 
explanations should be 
alongside the actual work.
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B: Notation should be ( , )x yB B .

A: Attention to detail when 
addressing target audience.
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B: Notation should be 

x
y .

B: Candidate chose to use square 
brackets for vectors; this is condoned.



Mathematics: analysis and approaches and mathematics: applications and interpretation

Example 46: Robotic arm—annotated student work

7

E: The mathematics on this page 
and on the previous page is 
clearly laid out to demonstrate 
understanding and address the 
target audience.
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A/B: Clear explanations in words 
and notation address target 
audience. The inconsistency in 
italicising rather than arccos  
is condoned, as it could have 
been produced by software.
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B: It would have been better to have written this as

 x AB

BD

cos
.

E: Error in mathematics  

sin( ) cosA A
2

.  

Follow-through used from here 
onwards.
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B: As in previous comment, this 
should have been written as a 
coefficient of sin� .

A/E: Although the process here 
could have been reduced by 
a couple of lines, the written 
work helps peers to consistently 
follow the process.
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E: Although vectors are essentially 
free, the fact that the candidate uses a 
translation of points B, C and D eases 
understanding for the reader. It would 
have been good to see the original 
diagram alongside.

E: It is clear that the candidate 
understands the issue addressed in 
the previous comment.
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D: The candidate is drawing 
connections between methods used.

E: Elegant and concise 
application of a formula 
found earlier.
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C: Evidence of authentic and 
outstanding personal engagement 
is evident in the perseverance of the 
candidate to add a third arm.

B: The diagram above 
supports the explanation.



Mathematics: analysis and approaches and mathematics: applications and interpretation

Example 46: Robotic arm—annotated student work

15



Mathematics: analysis and approaches and mathematics: applications and interpretation

Example 46: Robotic arm—annotated student work

16

D: Valid consideration.
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D: Another valid limitation.

C/D: A good discussion of implications 
drawn from the limitations described, put in 
the perspective of a real-life application.
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D: Weighing up the pros and 
cons of the chosen approach.

D: The candidate concludes by generalizing 
what was learned through the process 
and how it might apply to future projects. 
Connections are also made with other parts 
of the syllabus.
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