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Scholarship 2022
Calculus

Time allowed: Three hours 
Total score: 40

ANSWER BOOKLET

Check that the National Student Number (NSN) on your admission slip is the same as the number at the 
top of this page.

Write your answers in this booklet.

Make sure that you have Formulae Booklet S–CALCF.

Show ALL working. Start your answer to each question on a new page. Carefully 
number each question.

Answers developed using a CAS calculator require ALL commands to be 
shown. Correct answers only will not be sufficient.

Check that this booklet has pages 2–27 in the correct order and that none of 
these pages is blank.

Do not write in any cross-hatched area ( ). This area may be cut off when the 
booklet is marked.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF 
THE EXAMINATION.
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No part of the candidate’s evidence in this exemplar material 
may be presented in an external assessment for the purpose 

of gaining an NZQA qualification or award.

























































 

Subject Scholarship Calculus Standard 93202 Total score 23 
Q Score Annotation 

1 8 

The candidate demonstrated a thorough understanding of 
‘modulus of complex numbers’ in 1a and showed ability in 
expressing the general solutions of trig trig functions in 1b. 
They should show more working in finding the final solution in 
1c. 
 

2 5 

The candidate successfully applied the Vieta theorem and 
related the product of roots and the coefficients of quadratics 
in an inequality but failed to solve it correctly in 2a. They 
showed ability in using sine rule and double angle trig 
identities in 2b but failed to identify the triangle is an obtuse 
triangle.  
 

3 4 

The candidate were able to construct correct mathematical 
models and use them to find the related rates of change 
problems in 3b, although made an error in dealing one of the 
expressions. They showed understanding of similar triangles 
and Pythagoras in the geometry question in 3c and could have 
solved it if they could apply calculus skills of optimising a 
function through differentiation. 
 

4 0 

The candidate tried to use compound angle formula in 4a but 
abandoned their work – they could have been successful if 
they persevered. They could have used the results in 4a if they 
were able to express the integrand correctly in 4b. 
 

5 6 

The candidate managed to prove the reciprocal relationship 
between tangent and cotangent functions in 5a. They showed 
in-depth understanding of differentiation and integration are 
inverse process to each other in 5b.  
 

  




