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FREE SAMPLE: THE FIRST QUESTION
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ANSWER ALL THREE QUESTIONS
33 marks in all

Show ALL working. Unless told otherwise, rounding to three significant figures is acceptable. Where
a question asks for an exact answer, do not round.

Question One (9 marks)

(a) Write (−2 + 2i)(4 + 6i) ÷ (5 − 2i) in the form a + bi, where a and b are real numbers (exact
fractions if needed).

[3 marks]

(b) Write z = 3 − 6i in polar form r cis θ, where r > 0 and −π < θ ≤ π. Give r exactly and θ in radians
to 3 significant figures.

[3 marks]

(c) Solve 2z² + 50 = 0 for z, giving the solutions in the form a + bi.

[3 marks]

Question Two (12 marks)

(a) Let z = −1 + √3i.

Use De Moivre's theorem to find z^5 in the form a + bi, giving exact values.

[4 marks]
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THE WORKED ANSWER TO THAT QUESTION
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WORKED SOLUTIONS
Answers & worked solutions

ANSWER ALL THREE QUESTIONS

Question 1 (9 marks) [Arithmetic, polar form and quadratics]

(a) Write (−2 + 2i)(4 + 6i) ÷ (5 − 2i) in the form a + bi, where a and b are real numbers (exact fractions if
needed).

(a) Answer: 
• Evidence level: Achieved (multiply complex numbers, then divide using the conjugate).

• Numerator: (−2 + 2i)(4 + 6i) = −20 − 4i.

• Multiply top and bottom by the conjugate of the denominator, 5 + 2i: denominator = 5² + 2² = 29.

• Numerator × conjugate = (−20 − 4i)(5 + 2i) = −92 − 60i.

• Divide both parts by 29: 

KEY TAKEAWAY
Dividing complex numbers: multiply numerator and denominator by the conjugate of the denominator
so the denominator becomes the real number a² + b².

(b) Write z = 3 − 6i in polar form r cis θ, where r > 0 and −π < θ ≤ π. Give r exactly and θ in radians to 3
significant figures.

(b) Answer: z = √45 cis(−1.11)
• Evidence level: Achieved (find the modulus and the argument, taking care over the quadrant).

• Modulus r = √((3)² + (−6)²) = √45 = 6.708.

• The point (3, −6) is in the fourth quadrant, so use θ = arctan(|b/a|) and adjust: θ = −1.11 radians.

• z = √45 cis(−1.11).

KEY TAKEAWAY
Polar form: r = √(a² + b²); sketch the point to choose the correct quadrant for θ (your calculator's arctan
only gives the first or fourth quadrant).

(c) Solve 2z² + 50 = 0 for z, giving the solutions in the form a + bi.

(c) Answer: z = 5i or z = −5i
• Evidence level: Achieved (use the quadratic formula when the discriminant is negative).

• Δ = b² − 4ac = 0 − 400 = −400.

• √Δ = √(−400) = 20i, because √(−n) = i√n.

• z = (0 ± 20i) ÷ 4.

• z = 5i or z = −5i.

KEY TAKEAWAY
A negative discriminant gives a conjugate pair: √(−n) = i√n, so the roots are (−b ± i√|Δ|) ÷ 2a.

LOS: Arithmetic, polar form and quadratics (91577)
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LIKED THIS SAMPLE?

The full paper is the real thing.

THIS FREE SAMPLE

A short extract: the opening questions of Paper
1, then their worked answers. 2 pages in all.

THE FULL PAPER

Three questions made of several multi-part
problems answered in writing (constructed
response, no multiple choice), with a worked
solution for every part that shows whether it is
aimed at Achieved, Merit or Excellence. 9 pages,
with a worked solution for every question.

What you get with each paper

A complete, timed paper in the real exam layout, not just a taste of it.

A worked solution for every question: numbered steps, why each wrong option is wrong, and a key
takeaway.

20 different papers in this set. Every one uses new questions, so each extra paper is new practice,
not a repeat.

An A4 PDF emailed straight after payment, made for printing.

Get Paper 1 now
A$11.99 one-off, instant PDF download. Tap or click here.

Or see all 20 NCEA Level 3 Calculus 91577 Complex papers:
testpapershub.com/collections/ncea-level-3-calculus-91577-complex/

Getting the most from a practice paper

1 Print it and set the timer shown on the cover. Answer every question before looking at any
solution.

2 Mark it against the worked solutions and note the topics that cost you marks.

3 Retry the questions you missed a day later, then use the next paper to check the fix held.

Not sure which paper to start with, or have a question before you buy? Email support@testpapershub.com and a real person
will reply, normally within one business day. These are original practice papers, not official past papers, and are not affiliated
with any exam authority.
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