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Q.1 — Find the modulus of the following complex numbers:

(i) 4+ 3i
|z] = V(42 + 32) =/(16 + 9) = V25

z| = 5

(i) -5 - 4i
|z| =V((-5)2 + (-4)2) = V(25 + 16)

|z| = 41

(iii) 3/5 - (4/5)i
1z = V((3/5)2 + (-4/5)2) =V(9/25 + 16/25) =V/(25/25)

lz| =1
(iv) N2 -+3i
Iz = V((~V2)2 + (-V3)2) = V(2 + 3)
|zl =5

Q.2 —If z; =2 + 7i and z; = 4 - 3i, then verify that:

(i) (Z1+22) =21+ 2,
LHS:z;+z,=(2+7i)+(4-3i)=6+4i — conjugate =6 - 4i
RH.S ™z, +7,=(2-71)+ (4 +3i)=6-4i

LHS=RH.S=6-4i V Verified

(i) (2122) = 2122
LH.S: 747, =(2+7i)(4-3i)=8-6i+28i-21i2=8+ 22i+ 21 =29 + 221 — conjugate = 29 - 22i
RH.S7z,7z, = (2 - 7i)(4 + 3i) =8 + 6i - 28i — 21i2=8 - 22i + 21 =29 - 22i

L.H.S =R.H.S = 29 - 22i V Verified

(iii) (24/22) = 2412,
L.H.S:

21/22 = (2 +71)/(4 - 31) x (4 + 3i)/(4 + 3i) = [(2+71)(4+3i)] / (16 + 9)

= (8 + 6i + 28i + 21i2) /25 = (-13 + 34i) /25 — conjugate = (=13 - 34i)/25
R.H.S:

“21]7,= (2 - 71)/(4 + 3i) x (4 - 3i)/(4 - 31) = [(2-7i)(4-31)] / (16 + 9)

= (8 - 6i — 28i + 21i2) /25 = (-13 - 34i)/25

L.H.S = RH.S = (-13 - 34i)/25 V Verified
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Q.3 — If z=5 - 2i, then verify that:

Chapter 1: Complex Numbers

(i) @=2
z=5+2i > (z)=(5+2i)=5-2i

Tz)=z=5-2i V Verified

(ii) 1z =zl
|z] = V(5% + (-2)?) = V(25+4) = V29
Tz| = V(52 + 2%) = V(25+4) =29

|z| =Tz| = /29 V Verified

(iii) |z| =|-z|
~z=-(5-2i)=-5+2i > |-z| =V((-5)% + 2%) = V(25+4) = V29

|z| = |-z| =+/29 V Verified

(iv) zz =|z|?
7z =(5-2i)(5+2i)=25-(2i)*=25+4=29
|z|% = (V/29)? = 29

7z = |z|* =29 V Verified

v) Iz =12
2= ~(5+2) = -5 - 2i > |72l = V((-5)° + (-2)") = V(25+4) = V29

|z| = |=z| =+/29 V Verified

Q.4 — If z= 4 - 3i, then verify that |z| = |-z| =[] = |-Z|.

|z| = V(4% + (-3)) = V(16 +9) =V25 =5
~z2=-(4-3i)=-4+3i > |-z| =V((-4)*+3%) =V25=5
z=4+3i = Jz| =V(4?+3%)=V25=5

Tz=-4-3i = |7z| = V((-4)? + (-3)?) = V25 = 5

Therefore, |z| = |-z| =z| = |-z| =5 V Verified

Q.5—1If z; =2 + 3i, z; = -1 + i, then evaluate:

(i) Re(z1z2)
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71Z,=(2+3i)(-1+i)=-2+2i-3i+3i2=-2-i-3=-5-1i

Re(z1z;) = -5

(i) Im(z122)
From above, 21z, = -5 - i

Im(z1z,) = -1

KEY FACTS — Exercise 1.3

Modulus
Ifz = x + iy, |z] = V(X% +y?)

Conjugate
Ifz=x+1iy, z=x-1iy
Basic identities
T2) =z
(21 +22) =21 +2
(2122) =212,
(21/22) =24/ 2,
|z| =Tzl = |-z| = |z|
7z = |z|?
Powers of i
i?=-1 i3=-i i*=1 i®=i i°=-1
Algebraic rules
(a+b)+c =a+(b+c)
a+b=b+a
a(bc)=(ab)c
a(b+c)=ab+ac
a(b—c)=ab-ac
a’-b?=(a+b)(a-b)
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