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Class:

YEAR 12
ASSESSMENT TEST 1
TERM 4, 2016

MATHEMATICS
EXTENSION 2

Time Allowed — 90 Minutes
(Plus 5 minutes Reading Time)

e All questions may be attempted

o All questions are of equal value

s Department of Education approved calculators and templates are permitted

» In every Question, show all relevant mathematical reasoning and/or calculations.
« Marks may not be awarded for careless or badly arranged work

» A reference sheet will be given to each student

The answers to all questions are to be returned in separate bundles clearly labeled
Question 1, Question 2, etc.

Each question must show (in the top right hand corner) your Candidate Number.



QUESTION 1 (15 Marks) Marks
(a) If z=2—-{andw = -3 - 2i find:
(1) 3z - 2w. 2
z
(i1) = in the form a + ib. 3
(b) Points 4 and B represent the complex numbers z; and 2z, on an Argand diagram
such that O4 and OB are two sides of a right angled isosceles triangle,
where O s the origin and 2A0B = 90°.
3
4

Prove that z;,% + z,? = 0, giving reasons.

Solve the equation (x + iy)? = x — iy for real values of x and y.
Points 4, B and C represent the complex numbers z, % and 1 respectively as shown on the

(c)
(d)
diagram below such that 0 < argz < g and O is the origin.
y 4 4 Not to scale
e
& g ’% i R
1
Z

Prove that ZOAC = 4BCO , giving reasons:.

QUESTION 2 (15 Marks) START A NEW PAGE

If z=x+ iy and P(x,y) moves in the complex plane, find the Cartesian equation of the

locus of P if:

(a)
lz+i]l=lz—2—i

(i1)
() Find the four solutions of z* + 16i = 0
Display your answers on an Argand diagram.

(i)

(®)
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Question 2 continued Marks

) @ Given that w is a non real root of x3 —1 = 0. 2
Show that @ is also aroot of x2 4+ x4+ 1 = 0.

(i) Hence or otherwise show that (x + 1)*" + x?™ + 1 is NOT divisible by x2 + x + 1 3
when # is a multiple of 3.

QUESTION 3 (15 Marks) START A NEW PAGE

(a) Given that 2v/3 + i is a cube root of the complex number w, find the other two 3
cube roots of w.

(b) Sketch the locus on the Argand diagram for arg(z + 2) = arg(z — 2i). 2
(©) (1) Given that w = 1 — (cos26 + isin26) show that |w| = 2|sind| 3
(i1) Express z"™" — 1 as a product of linear factors forn = 2,3,4 ... ... ... 2
(iii)  Hence show that: 2
(1 L pos R isin?-’f) (1 —cosZ — isin4—n) ......... (1 — cos 2T _ oin 2(n~1}n) =1
n n n n n n
forn=2.3,4....

(iv)  Hence prove that:

2n

sir‘l-T-Tﬂ:-sin?si'n3-?;-’T ....sin@_nl—)n = 5??2“1' forn=2,3,4...... 3
QUESTION 4 (15 Marks) START A NEW PAGE
(a) Express 1 — i in modulus-argument form. 2
(b) Sketch the region defined by the intersection of 1 < |z + i| < 3 and -E <argz < E . 4
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Question 4 continued , ; Marks

(©) On the Argand diagram below, points # and Z represent the complex numbers w and z
respectlvely :

A line [, is drawn through point Zso that £ZX0 =. 6, 0 < 6 < g Line [, is pai;allel to line I, and
passes through the origin. Line I3 is the reflection of line [, about the x-axis.

 Not to scale

o
(i) On the diagram provided on the separate sheet, mark the position of point:
() P which represents the complex number z — w. 1
. 1
B P’ which represents the complex number " 2

1

- L T o e - . ZeW.
(r) P’ which represents the complex number — e 1
(i) If point P" represents the complex number a + ib explain why b < 0 for all positions : 2

of W on the complex plane which are to the left of ;. :

(iii)  Given that the point Z represents the complex number z and ¢y, are the complex numbers 3
represented by C,, the vertices of an n-sided polygon, prove if
1 1 T : 1
- o e

zZ—c, Z-C; Z—C3 Z=Cp

then the point Z cannot lie outside the n-sided polygon.

End of Examination
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€7b Q MATHEMATICS: Question..[....
Suggested Solutions Marks Awarded Marker’s Comments
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Marker’s Comments
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Marker’s Comments
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[271[ 1 MATHEMATICS Extension 1 : Question..[ .....

Suggested Solutions Marks Awarded Marker’s Comments
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MATHEMATICS Extension 1 : Question

Suggested Solutions

Marks Awarded

Marker’s Comments
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7237QM G AscessmenT Task | -~ Rolk
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Marker’s Comments
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a) i) Z_-L= =0

[et Z =9wéj , Z = .90'55

)L-fl:j — L(x+o‘3) = o +0
%”:j — o - ¢23 = o +ocr

)L«icj‘-—clx. + Y = o +0¢

JL+3 T‘:—C_\_J::n) = o+l
EL?L/LU’ E//u_zu[é real andd zl\qajma»j

pod- Ts

@

. 9&;«3 =0 of —¥*74 =0
.:z:fvcj = O or 5?:-1

..

iC-oMQ)

bery) (=)
As i-¢c 0 , %ty =0
4y="*
Co mmenT

el celone  Some mach
From
leaw/zﬁ

G—énu*aﬂ\»l :
CQI‘@ZM\ evors ‘POSS‘A\/j
7+ gU\ do save 79/9-@. éﬁ’
ot s-;ée,os @net. dcmj Lok
/n ‘}Ae(r /vecmé_

A hwmher 075 S?Luo@ﬂé %a/m)‘
Fea,llge, \,”\zzg ,’IQal Ao %afe
tead anel 1M4jmqr3 Ioou——

O~ & d

T\Maths\marking templates\Suggested Mk solns template.doc
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TERM 4 25/6

Assessmens Thse |
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