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Instructions to Candidates

Attempt all questions.
All necessary working must be shown.
Start each question on a new page.

LW

All diagrams are to be at least % page each.
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Question 1 — (25 marks) — Start a New Page Marks

a) Given that z =3-2i and 2, =4+3i, express each of the following in the
form a-+bi,where a and b are real.

O z2-z ' 1
() zz, 1
(iif) z—: 2
@ (@)’ 2

b) (i) Express J3-i v inmod-arg form. .

(if) Hence express (\/5 —i)4 in the form a+ib I(where a, b are real) 2

¢) (i) Express +16—30i in Cartesian form (ie a+ib with a, b real).

o

(i) Hence, express the roots of 22 ~{1-i)z+7i-4=0 in the form x+iy
(x, y are real). ‘

d) Draw neat sketches on separate Argand diagrams (of at least % page in size) of
the locus of a point representing a complex number z if:

) Im(z) <1
@ |z-1+2i|=1

(if) |z+2[=|z-§i]

(v) z+z>Im(3z) N —%<argz<—;§




St George Girls High School

Year 11 - HSC Course — Mathematics Extension 2 — Assessment Task 1 2007

Page3

Question 2 - (25 marks) — Start a new page

2)

b)

(i) Prove that for any complex number z, zZ= | z | 2

(if) Prove ﬂ_l__'iiilt for any complex numbers z; and zp 2z —2zp =% — %)
(i) Suppose that z z, and z3 are three complex numbers of modulus 1 such that
zt+2zy+2z3=0

Suppose also that z is a complex number of modulus 3.

Using the results in parts (i) and (ii),
(@) show lz— zll 2=10—(221 + Ezl)

(B) show lz—zll 2+lz~22|2+|z—z3lz=30

(i) Use de Moivre’s theorem to solve the equation 2 =1

(ii) Show that the points representing the five roots of this equationA form the
vertices of a regular pentagon when they are plotted on the Argand diagram.

(iif) Find the area of this pentagon.

Given that z=cos&+isind,

(i) showthat 2" +z ™" =2cosn @ using de Moivre’s theorem.

(if) Hence, solve the equation 2_24 —23 4322 -2+2=0

(hint: divide throughout by z? and use the result cos26 =2cos? 8 -1)
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Question 3 — (25 marks) — Start a new page

@) Sketch the locus of the complex number z if

b)

®

G

®
@)
(ii)

@

@)

Gi)

()

arg(z — 2i) =arg(z+3 i)

If w is a complex cube root of unity, show that the other complex root is w2

Prove that 1+w+w? =0 by using two completely different methods.

Evaluate (1+2w +3w?) (1+ 2w? + 3w4)

Express the roots of the equation 22 +32=0 in modulus/argument form.
Hence, show that

24 —22% +42% -8z +16=(2* —4cos%z+ 4) x (2% —4cos3?”z+ 4)

By equating coefficients in (ii) above, find the values of:

7w 3z
(@) cos—+cos—
5 5

z 3z
® cosT . cos™

3
Hence, find the exact values of cosZ  and cos—sﬁ in simplest surd form.

End of Paper

Marks
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