Question 2

(a)

(b)

(c)

The diagram shows a comyplex plane with origin O,

Q

- 'Y

Points P and Q represent non-zero complex numbers z and w respectively.

(1) Write down the length of PQ in terms of z and w.

(i)  Copy the diagram into your booklet. Construct point R that
represents z +w.

What type of quadrilateral is OPRQ?

(iti)  Prove thatif iz + wl = Iz - w| , the complex number 2 s imaginary.
Z

Given @ is a complex rootof 2z’ ~1=0;
(1) Explain carefully why @° is also a complex root of ' -1=0.
(i)  Provethat |+ w+ @’ =0

(i)  Show the roots of z'—1=0 on an Argand diagram.

(iv)  Simplify (i+a)2 )Zm completely.

Suppose that H(n) =1+4+3++.- + L forn=1,2,3,....
So H(1) =1, H2) =1+ 3, H(3) =1+ §+ 3, and so on.

Prove by mathematical induction that
n+HWO)+H2Y+H@B)+---+Hn—1)=nH(n)
forn=2,34,....
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Question 1 Marks
3—1di | ) 2
{a} Express 34 the form a + bi, where ¢ and & are real.
(b) Find the two square roots of —106 + 30i. 2
{¢} Let w=—3 414,
(i} Express v in modulus—argunment form. 2
(ii} Show that «® + 512 =0, 2
(<)) Shade the region in the complex plane where |z + 2| < 2 and —F < arg(x +3) < & 3
are simultancously satisfied.
(e)
Im
P(z)
J0) %
0{ 2 PRe
The diagram above shows the semicircular locus of the point /7 that represents the
complex number z,
Let argz = #, as shown on the diagram.
(i} Copy the diagram and on it show a vector representing © — 2, 1
- . z—2
(i) Explain why |——| = tan 8. 1
z—2 7
(i) Show that arg ( . ) =3 2
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