(© Tony Kelly & Kieran Mills)

CompLEx Numsers (Q 4, PAPER 1)

2011

4. (a) Letu=1+2i, wherei’>=-1.
Plot on an Argand diagram
(i) u
(i) u-3.
(b) Letz=2+3i.
(i) Find z* inthe form x+ yi, where x, y e R.

(i) Showthat z* =4z-13.

(i) Showthat Z*>+13 =4z, where Z is the complex conjugate of z.

() (i) Express 43+ 2 inthe form x+ yi, where x, y e R.

(i) Hence, or otherwise, find the real numbers k and t such that

43*_2i' (K +5i)=%(7+(t—1)i).
SOLUTION
4(a) imt,
u-3 2 u
1
. Re,
Z [T [
4 (b) (i)
2=2+3i

7> = (2+3i)(2+3i)
=2(2+3i)+3i(2+3i)
=4+ 6i + 6i +9i°
=4+6i+6i+9(-1)
=4+6i+6i-9
=-5+12i
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4 (b) (i)

z2=2+3i

7 =-5+12i

47 -13=4(2+3i)-13
=8+12i-13
=-5+12i

28 =47-13

4 (b) (iii)

2=2+3I=>7=2-3i z=a+bi=7Z=a-hi

7°+13=(2-3i)(2-3i)+13
=[2(2-3i)-3i(2-3i)]+13
=4—6i—6i+9i° +13
=4-6i-6i+9(-1)+13
=4-6i—-6i—9+13
=8-12i

47 = 4(2-3i)
=8-12i

. Z°+13=47

4(c) (i) Division: Multiply above and below by the conjugate of the bottom.

4+ 2i

3-i
_(4+2i) (3+)

(3-i) ~ (3+i)
_A(B+1)+2i(3+1)
~ 3(3+i)-i(3+i)
12+ 4i +6i + 2i°
 9+43i-3i-i’
_12+4i+6i-2
 9+3i-3i+1
10410
~ 10
=1+i
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4 (c) (ii)
4+ 2i
3—i

(k +5i) :%(7+(t—1)i)

|1+i|(k+5i):%(7+(t—1)i) s bim o e 7

T 3 N1 o
V1° +1 (k+5|)—\/§(7+(t Di)

\/§(k+5i):%(7+(t—l)i)

2(k +51) = (7+ (t-D)i)
2k +10i = (7 + (t-D)i)
2k=T=k=1
10=t-1=>t=11




