Complex numbers Extended Response Q. 1-8 January 26, 2013

Revision Exercise (Extended-Response Questions)
1. Given that p = 3((:05 %T -+ i sin %r) and g = 2 — 2i/3.
(i) Find pg in the form a + bi.
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(i) Express z in the form « + bi.

(ii) Plot z on an Argand diagram.
(ii1) Express z in the form of r(cos @ + i sin 6).

(iv) Show that z° = 1.
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3. The complex number z = (1 + 3i)(p + gi), where p and g € R and p = 0.
(i) Write z in the form a + bi.

Given that the argument of z = % , show that p + 2g = 0.

(ii) Given also that |z| = 10/2, find the values of p and 4.
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4. z, = 3(005 g + i sin %") and z, = (cos % + i sin Tﬁ-)’ find
(1) |z122 (ii) arg (z,z») (iii) |z4/?
Gv) |z2]? (v) arg (z:%) (vi) arg (z2%)

(vii) Determine if each of the following statements is true or false for any
two complex numbers z, w € C.

(a) |zw| = |z|[w] (b) arg(zw) = arg(z) + arg(w)
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5. sz—Z(CObgﬁ-zslng) find z2, z% and z°.

(i) Plot z2, z4, z°.
(ii) Describe the transformation that occurs as z2 is multiplied each time.

Ja. sivie z. = zz'(CoSz-}r"’iﬁ'«?g) = q'(CeS-L,; + isin-%)
A (Cos — +iSn ——) IG(Cé T +isin )
2'--2"-_11.:2‘ 26 = '2 (6. -Tzr + 1Sin "L:)-éq- (a,s-n—-;-isim;)
2
L
Descrite : tad Hie Haiv is o potetfon ahiclockise. § _‘"‘:s
onet S‘I‘Ted\ih; (x4 s

V3 +i . . (\/§+5)*’
the fi s @ + i sin @). Hence evaluate | ————~=
in the form r(cos I si ) c T 3

6. E L
XPTesS 7373

2= (B+)U-%i1) = B-23i+1 G+
I+ 531 = §31) 1 L3y
= 23 - 2i = J_i =lowi
o 2 2 v
Je
fount. Foen- = a..-'(ca>>=+au--(’/ﬁ)
8=7 O B e [CA
r=7 BN n x= T/
_l’r, -+ e = 2“— - 1r/6 = “ ﬂ/‘
A TR =
z2 = l(os’..l"-.—.S‘m‘_’l" v
d'_ . l.= N P = )
Moy fe. Z CoS,g(’%r)-l—lSmﬁ(”}'E) c,: 117 +iSim IFT
=l v



Complex numbers Extended Response Q. 1-8

7.

8.

Plot any two complex numbers z,, z»,

January 26, 2013

By completing the parallelogram, find the complex number z, + z..
Using this parallelogram, describe geometrically a proof for the triangle

inequality |z, + z5| = |z, + |z2]-

Under what conditions is |z, + z.| = |z4| + |25 ?
Jn
1=l

2| 'I‘Z,_

a ch-tuf-" L

|z,+%,,] = 2, 42,

z is said to be the reciprocal of wif zw = 1.

(i

the real parts and imaginary parts a, b, ¢ and d.

(ii)

(iii) Prove that 1_ =z | i 1
z |z

(v) Prove that%and z are always collinear with O + 0i.
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By letting z = a + bi and w = ¢ + di, find two algebraic relationships between

Using simultaneous equations, find & and b in terms of ¢ and 4.

(iv) Plot z, = and z on the same Argand diagram.
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8. =z is said to be the reciprocal of wif zw = 1.

(i)
(ii)
(iii)
v)

By letting z = a@ + bi and w = ¢ + di, find two algebraic relationships between
the real parts and imaginary parts a, b, ¢ and d.

Using simultaneous equations, find ¢ and b in terms of ¢ and d.

Prove that % = \zzlz . (v) Plot z,% and z on the same Argand diagram.

Prove that % and z are always collinear with 0 + Oi.
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