Year 11 Term 4 Extension Il 2007

Question 1. Marks
(@) Let z, =2-i and z, =iz,, find z;, —z,. 2
b) Letz= 21
4—1]
(1) By simplifying _i+1_5| , express z in the form a + bi, 3

where a and b are real numbers.

(i)  Hence, or otherwise find | z| and argz. 2
(c) Solve z% =35-12i, expressing your answer in the form a+bi . 3
(d) Sketch the region on an Argand diagram neatly, where the inequalities 4

|z-2|<Re(z) and Im(z) >0 hold simultaneously.

(e) Let point A, below, represent the complex number 1+ 3i in the Argand diagram. 2

A (1, 3)
Not to scale

o |

OA is rotated 45° anticlockwise about O and enlarged by a factor of V2.
Find this new complex number in the form a +bi .

Question 2.  [Start a New Page]

@) Given 1-2i isarootof x?+bx+c=0, whereband c are real numbers, 3
Find the value of bc.

(b) 0] Sketch neatly on the same diagram the loci of z when: 2
(@) |z-@+2)|=2. (B) |z+3|=]|z-5|
[clearly label each sketch]

(i) Hence write down all the values of z which satisfy simultaneously: 2
|z-(+2i)|=2and |z+3|=|z-5|

(iii)  Determine the values of k for which the simultaneous equations: 2
|z-(3+2i)|=2 and |z-2i|=k have exactly one solution for z.

(iv)  Forthe locus of z when |z—(3+2i)|=2, 2
find the maximum value of argz .
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Q2 continued Marks
(c) The diagram below shows the locus for all complex numbers z in the Argand

diagram, such that arg(z—_:gj -z
z+1 3

The angle formed by the intervals AP and BP is &, where P represents the
complex number z and A is (-1,0) and B is (3,0).

y
Not to scale
)
B
(1 Copy this diagram neatly and find 6, giving reasons. 2
(i) Find the coordinates for the centre of this circle. 2
Question 3.  [Start a New Page]
@) Let P, Q and R represent the complex numbers z,, z, and z, respectively. 3

By drawing a diagram or otherwise, determine the geometric properties that
characterize APQR if z, -2z, =i(z3-2,)?
Give clear reasons for your answer.

(b) Given z=cosd+isind and that m and n are integers.

n —-n

(i)  Show that % = cosné. 2

(i) Hence, using part (i), show that 2

cosmé@ xcosné = %[cos(m +n)d +cos(m-n)g]

(©) Let P(z) = 28 —224 +1. The complex number « is aroot of P(z) =0.

0] Show that i« and 1 are also roots of P(z) =0. 3
a

(i) Find one of the roots of P(z) =0 in exact form. 3

(iti) ~ Hence find all the roots of P(z) =0. 2
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Question 4.

(@)

(b)

(©)

[Start a New Page}

The point P on the Argand diagram represents the complex number z,

1 1

where z satisfies —+—=1

Z 7

Find the locus of P as z varies

(i)
(i)

(iii)

Given

(i)

(i)
(iii)

(iv)

State the triangle inequality for the two complex numbers z, and z,.

If z, =3+4i and |z,|=13, find the greatest value for |z, +z,|.

Further, if 0< Argz, <% and |z, +2,| has this greatest value,

find z,.

2r .. 2«m
W=COS—+1SIN—,
5 5

Show that w* is a solution of z°® —1=0, where k is an integer.

Explain why 1+w+w? +w® +w* =0.

Hence, or otherwise find the value of:
(W—l)(1+ 2w+ 3w + 4w + 5W4)
2 3 4

Giventhat S = w + w al

+

Show that S =0.

THE END
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