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Tirohia ména e rite ana te Tau Akonga a-Motu (NSN) kei runga i to puka whakauru ki te tau kei runga i

ténei wharangi.

Me whakamatau koe i nga timahi KATOA kei roto i ténei pukapuka.

Tuhia 6 mahinga KATOA.

Tirohia ména kei a koe te Pukapuka o nga Tikanga Tatai me nga Tatohi L3—CALCMF.

Ki te hiahia koe ki étahi atu wahi hei tuhituhi whakautu, whakamahia te wahi watea kei muri i te

pukapuka nei.

Tirohia ména e tika ana te raupapatanga o nga wharangi 2—19 kei roto i ténei pukapuka, ka mutu, kaore
tetahi o aua wharangi i te takoto kau.

Kaua e tuhi ki roto i tétahi wahi kairuku whakahangai (

pukapuka.

). Ka tapahia pea ténei wahi ina makahia te

ME HOATU RAWA KOE | TENEI PUKAPUKA KI TE KAIWHAKAHAERE A TE MUTUNGA O TE

WHAKAMATAUTAU.
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TUMAHI TUATAHI

(a)

(b)

Ina ko w=d + 51, a, z= 3 — 41, whiriwhiria te uara o d ména wz = 38 — 91.

Meéna ko z = 2 + 3i, whakaaturia % ki te hoahoa Argand i raro nei.
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QUESTION ONE

(a) Given that w=d + 51 and z = 3 — 44, find the value of 4 if wz =38 — 91.

(b) Ifz=2+3i, show % on the Argand diagram below.
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(¢) Kei te purau f(x) = x* + 3x* + ax + b ko te toenga orite ina whakawehea ki te (x — 2) kia péra and ina
whakawehea ki te (x + 1).

Kei te piirau f(x) and ko te (x + 2) hei tauwehe.

Whiriwhiria nga uara o a me b.

(d) Whakaaturia ména ko z =1+ 3i, kati ko arg( z _21, } = %
z—2i
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(c)

5

The polynomial f(x) = x* + 3x* + ax + b has the same remainder when divided by (x — 2) as it does
when divided by (x + 1).

The polynomial f(x) also has (x + 2) as a factor.

Find the values of ¢ and 5.

z—21

(d)  Show that if z=1+3i, then arg( 21 ]: %.
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z—21

(e) Meéna ko te wahanga tiituru o ko te kore, a, z # 4, haponotia ko te huanui o nga puwahi e

z—4

whakaahuatia ana e z ka tohua e te wharite Cartesian (x —2)*+ (y — 1)*>= 5.
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z—2i

(e) Given that the real part of 1s zero and z # 4, prove that the locus of points described by z

z—

is given by the Cartesian equation (x —2)*+ (y — 1)>=5.
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TUMAHI TUARUA

) (2 .
(a) Inako u=2i,a, w= 2015(?7[}, whiriwhiria z = v
w

(b) Whakaotihia te wharite x> — 12¢x + 20g* = 0 m0 x e ai ki ¢, me te whakapuaki i nga otinga ki te
ahua mama rawa atu.

a+ bi

(c) Haponotia ko he pohewa, ina ko @ me b he uara piimau tituru.

b—ai
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QUESTION TWO

2
(2) Given that u=2iand w= 2cis(?ﬂ}, find z= 2
w

(b) Solve the equation x* — 12¢gx + 20¢> = 0 for x in terms of ¢, expressing any solutions in their
simplest form.

¢) Prove that a+bi is purely imaginary, where a and b are real constants.
b ai purely imaginary.
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(d) Whakaotihia te wharite z* = k¢ + k°i, ina ko k t€tahi uara pimau tiituru.

(e) Mena ko z he tau hiato, a, ko |z + 16| = 4|z + 1|, whiriwhiria te uara o |z|.
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29 (d) Solve the equation z* = k° + k°i, where k is a real constant

/177 (e) Ifzisacomplex number and |z + 16| =4 |z + 1], find the value of |z|.
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TUMAHI TUATORU

(a) Kei te tau hiato u =5+ mi he |u‘ =0.

Ina ko 0 <arg(u) < 2 whiriwhiria te uara pl o te tau tituru m.

1
(b) Tuhia 8 ki te ahua a + b4/3, ina ko a me b he tau topu.
4-24/3
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QUESTION THREE

(a) The complex number u =5+ mi has ‘u| =0.

Given that 0 <arg(u) < %, find the exact value of real number m.

1
(b) Write 8 \/_ in the form a + b4/3, where a and b are integers.
4-2+3
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(¢) Ko tetahi otinga 0 4z — 1922 + 128z + A =0 ko z =2 + 5i.

Meéna he tau tituru a 4, whiriwhiria te uara o 4 me €ra atu otinga e rua o te wharite.

(d) Whakaotihia te wharite e whai ake mo x e ai ki m.

6v2x —5=632x+m

Ka haere tonu te Tamahi
Tuatoru i te wharangi 16.
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(¢) One solution of 4z° — 1922 + 128z + A=01isz=2 + 5i.

If A4 is real, find the value of 4 and the other two solutions of the equation.

(d) Solve the following equation for x in terms of m.

6v2x —5=632x+m

Question Three
continues on page 17.
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= i(lz]> - 4).

Whakaotihia te wharite z2

(e)



Z2=1i(|z* - 4).
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He wharangi anoé ki te hiahiatia.
Tuhia te (nga) tau timahi ména e tika ana.

TAU TUMAHI|
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Extra space if required.
Write the question number(s) if applicable.

QUESTION

NUMBER
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English translation of the wording on the front cover

Level 3 Calculus 2021
91577M Apply the algebra of complex numbers

in solving problems

Credits: Five

Achievement

Achievement with Merit

Achievement with Excellence

Apply the algebra of complex numbers
in solving problems.

Apply the algebra of complex numbers,
using relational thinking, in solving
problems.

Apply the algebra of complex numbers,
using extended abstract thinking, in
solving problems.

Check that the National Student Number (NSN) on your admission slip is the same as the number at the

top of this page.

You should attempt ALL the questions in this booklet.

Show ALL working.

Make sure that you have the Formulae and Tables Booklet L3—CALCMF.

If you need more room for any answer, use the extra space provided at the back of this booklet.

Check that this booklet has pages 2—19 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.




