Year 12 Mathematics Extension 2 Name:

HSC ASSESSMENT TASK 1 _
Teacher:
Term 4 Week 6 2010
Friday 19™ November
Set by: VUL
e Attempt all questions.
e All questions are of equal value.
e Marks may be deducted for insufficient, or illegible work.
e Only Board approved calculators (excluding graphic calculators) may be used
e Total possible mark is 40
e Begin each question on a new page.
e TIME ALLOWED : 60 minutes
Question 1 Marks
@) Let z=3-4i.
(i) Find z* in the form x+iy 1
(i) Find z—-27 in the form x+iy 1
(i) Find _7' in the form X +iy 2
(b) Solve z? =5+12i for z giving your answers in the form x+iy where
xand vy are real. 3
(©) Q) Express —1+i in modulus-argument form. 1
(ii)  Hence evaluate (—1+i)12 2
(d) On separate Argand diagrams, sketch the locus of points z such that:
(i) arg(z-i)=-= 2
4
(i)  the inequalities |z—3+i|<5 and |z+1<|z-1| both hold 3
(i) |7|=1Im(z2) 2
(e) Prove that 12" >5" + 7" positive integers n>2 3
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Question 2 Start a new page.

@ The points O, A,Z and C on the Argand diagram represent the complex numbers
0,1, zand z+1 respectively, where z=cos@+isin& is any complex number of
modulus 1, with 0< @< .

0] Explain why OACZ is a rhombus
(i) Show that i—_i is purely imaginary
+

(iii) Find the modulus and argument of z+1

(b) 0] By considering z° —1 as the difference of two cubes write
1+z2+2°+2%+ 2" +2° +2° + 2" + 2° as a product of two
polynomial factors with real coefficients, one of which is quadratic.

(i) Solve z°-1=0 and determine the six solutions of z° +2z°®+1=0

(iii) Hence show that cos % +CO0S %Z = cos%

(© Sketch the locus of the complex number z = x+iy where arg {Z—_ﬂ = %

Describe this locus geometrically .
(d) If z=cos@+ising:
. 1
Q) Show that z" +—=2cosnd
z

.. 1 1 1 1
(i) Letw=z+=. Provethat ®’+0’-20-2=2+=+2"+=S+2°+=
z z z z

(i) Hence solve cos@-+cos20+cos30=0 for 0<O<2r

End of Assessment Task
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