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Complex numbers 1D

1 az=8-2 2 d z+z*=(x/§—3i«i§)+(\/§+3i«/§)
b 2" =6+5i =25
c Z*:g'i'li ZZ*=(\/§—3|\/§)(\/§+3|\/§)
32
=\/§(\/§+3i\/§)—3i\/§(\/§+3i\/§)
d 2’ =\5-iV10 — 5415 —15i — 45i?
2 az+7 =(6-3i)+(6+3i) =(5+45)+i(15-15)
12 =50
22" = (6-3i)(6 +3i) 3 a 3-5i _ (3-5))(1-3i)
— 6(6+3i) —3i(6 +3i) 1431 (L+30)(A-31)
3-5i)(1-3i) =3(1—3i) -5i(1-3i
=36+18i—18i-9i° (3-30(L~3) 3( o ')5_ '1(5_2 )
—(36+9)+i(18-18) —e el
e = —12-14i
B (1+3i)(1—3i) =1(1—3i)+3i(1-3i)
b z+2 =(10+5i)+(10-5i) =1-3i+3i-9i°
3-5i -12-14i 6 7.
22" = (10+5i)(10 - 5i) 1+3 10 55
=10(10 - 5i) + 5i (10 — 5i) _ _ _
— 100 —50i + 50i — 25i° b 3+51 _ (3+51)(6-+81)
1004 75\ 4i(50+.50 6-8i (6-8i)(6+8i)
(100+25)+i(~50+50) (3+5i)(6 +8i) = 3(6+8i) + 5i (6 +8i)
=125 =18+ 24i +30i + 40i°
. (3 1) (3 1. =—22+54i
czve =(z+z'j+(z‘z'j (6—8i)(6 +8i) = 6(6+8i) —8i(6 + 8i)
3 = 36+ 48i — 48 — 64i°
2 =100
3+51 _ —22+54i _ 11 27.
zz*=(§+li)(§_lij 6-8i 100 50 50
4 4 )\4 4

"16 16 16 16
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26-3i _ (28-3i)(1+i)

1-i A—i)(L+i)
(28-3i)(1+i) =28(L+i)-3i(l+i)
=28+ 28i —3i — 3i
=31+ 25i
A—i)1+i) =1(L+i)—i(L+i)
=1+i—i—i’
=2
28-3i _31+251 _31 25.
1-i 2 2 2
2+i _ (2+i)1-4i)
1+4i  (L+4i)(1—4i)
(2+i)(1-4i) = 2(1— 4i) +i(1— 4i)
=2-8i+i—4i
=6-7i
L+ 4i)(1- 4i) =1(1— 4i) + 4i(1— 4i)
=1—4i+4i 16§
=17

2+i 6-7i 6 7.

1+4i 17 17 17

(3_4i)2 (9—24i+16i2) (1-i)
= X
1+i (1+i) (1—i)
_ 9 - 24i +16i% —9i + 24i* —-16i°

1-i+i-i?
 9-24i-16-9i— 24 +16i
B 1-(-1)
 -31-17i
2

__31_17;
2 2
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2,2, =(1+1)(2+1)
=12+1)+i(2+1)
=2+i42i+i°
=1+3i

2,2, 1+3i  (1+3i)(3-1)

z,  3+i  (3+i)3-i)
@+30)(3-i)=13-i)+3i(3-1i)
=3-i+9i-3i’
=6+8i
(3+i)(3-i)=3(3-i)+i(3-1)
=9-3i+3i-i’
=10
7z, 6+8i 3 4.
2, 10 55
(2,)” = (2+i)(2+i)
=2(2+1)+i(2+1)
=44 2i+2i+i°
=3+4i
(z,)°  3+4i _ (3+4i)1-i)
Z 1+i @+na-i
(B+4D)@A-1)=31-i)+4i(L-i)
=3-3i+4i-4i°
=7+i
@+)A-i)=10-i)+i@-1)
=1-i+i-i’
=2
(z)" _7+i_7 1,
z 2 2 2
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5¢c 22, +52, =2(1+1) +5(3+1)
=2+2i+15+5i
=17 +7i
22, +5z; 17+71  (A7+7i)(2-1)

Z, 2+i (2+i)(2-i)
A7 +7i)2—i) =172 i) + 7i(2 i)
= 34-17i +14i - 7i?

=41-3i
2+i)2-i) =22 i) +i(2-i)
= 4-2i+2i -1
=5
2q+5;3:41—3i:f}_§i
z, 5 5 5
6 5+2i:2_i
z
Z:5+2h:6+20Q+D
271 (2-i)2+i)
5+2)(2+1)=5(2+1)+2i(2+1)
=10+ 5i + 4i + 2i°
=8+9i
2-1)(2+1)=2(2+1)—i(2+1)
=442i-2i-i°
=5
,_8+9_8 9,
5) 5 5
; 6+§L+6+§
1+1 1-i
_ (6+8i)(L—i)+ (6+8i)(L+i)
- @L+i)(1—i)
6(1—i)+8i(L—i)+6(L+i)+8i(L+i)
- 1A—i)+i—i)
6 — 6i + 8i — 8i” + 6 + 6i + 8i + 8i°
- Titi-i?
:12+16|::6+8i

8 4 B 4 X(8+i\/§)
8—iJ§_(8—iJ§) (8+iv2)
32+ 4i2

SolutionBank

64+ 8iV2_8iV2 i (JE)Z

_32+4i\2
66

_16, 22,
+33I

33

2|+~

1
1-9i
1 (1+9i)
X
(1-9i) (1+9i)
B 1+9i
~ 1+9i—9i —81i2
_1+9i

82
1 9.

=—+—i
82 82

z+4 4-iN2+4
7-3 4-iJ2-3
_8-i2
12
(8—iﬁ) (1+iJ§

= X

)

(1—i\/§) (1+iJ§)
. 8+8iﬁ—iﬁ—i2(ﬁ)2
B 1+i\/§—i\/§—i2(\/§)2

_8+ﬂJ§+2
1+2

_10, V2,
“3 73!

10
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11 (4+2i)(z—2i)=6—4i
6-4i (6-4i) (4-2i)

Z-2i= = X
4420 (4+2i) (4-2i)
. 24-12i-16i +8i°
16-8i+8i—(2i)’
,_ i _16-28
20
_oi=4_17;
z-2i £ g
_4., 3
z_5+5|

Alternative Method:

Let z=a+hi

Substitute z = a+ bi into the equation
6-4i=(4+2i)(z-2i):

6—4i=(4+2i)(a+(b-2)i)

=4a+4(b-2)i+2ai+2(b-2)i’

=4a+4bi-8i+2ai—2(b-2)
=4a+4bi—-8i+2ai—-2b+4
=(4a—2b+4)+(2a+4b-8)i

Equate real parts:
6=4a-2b+4=2a-b=1 (1)

Equate imaginary parts:
—4=2a+4b-8=a+2b=2 (2)

(2)+2x(1) = 5a=4

a=2

5
Substitute a :% into (2)

ﬂ+2b:2
5

b=

ollw

Hence z =

U'll-b
U'lloo

Z_ p—7i
z, 2+5i
_(p-T7i) _(2-5)
(2+5i)  (2-5i)
_ 2p-5pi—14i+35i°
~ 4-10i +10i — 25i
_2p-35 -5p-14.
29 29

13 z=1/5+4i
A =\/§—4i
i_(\/§+4i)x(\/§+4i)
7 (J5-4i) (V5+4i)
_ 5+ 44/5i + 4/5i +16i°
5+ 4451 — 45 -16i°
‘u 8\/_

21"

p+5i_(p+5i)x(p+2i)
p—2i (p-2i) (p+2i)
_ p?+2pi+5pi+10i°
© pi+2pi-2pi-
2
:p2—10+ Zp i
p°+4 p°+4

14 a

@)

The real part is equal to % , SO
p’-10 1
p’+4 2
2p°-20=p*+4
p®> =24
p=126

But since p >0, then p =26

b Substituting p =2/6 into (1):
(2] -0 7(2)
(2f) +4 (2\/§) +4
_ 24— 10+14\/_

T 2444 24+4

_1.,+6,
=5+ 2|
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