
    

 

 
 

Aims Tutorial 

Student name:  Aims Tutorial 

1. If 𝒁 = 𝟑 − 𝟓𝒊, then show that 

 𝒛𝟑 − 𝟏𝟎𝒛𝟐 + 𝟓𝟖𝒛 + 𝟏𝟑𝟔 = 𝟎. 

𝑺𝒐𝒍: 𝑍 = 3 − 5𝑖 =𝑧 − 3 = 5𝑖  

 S.O.B 

⇨ (𝑧 − 3)2 = (−5𝑖)2  

⇨ 𝑧2 + 9 − 6𝑧 = 25𝑖2  

⇨ 𝑧2 + 9 − 6𝑧 = −25  

⇨ 𝒛𝟐 − 𝟔𝒛 + 𝟑𝟒 = 𝟎 … . . (1)  

 

Now 𝑧3 − 6𝑧2 − 4𝑧2 + 58𝑧 + 136 

⇨𝑧(𝒛𝟐 − 𝟔𝒛 + 𝟑𝟒) − 4𝑧2 + 24𝑧 − 136 

⇨𝑧(0) − 4(𝒛𝟐 − 𝟔𝒛 + 𝟑𝟒) 

⇨0 − 4(0) 

=0. 

2. If 𝒁 = 𝟐 −i√𝟕, then show that 

 𝟑𝒛𝟑 − 𝟒𝒛𝟐 + 𝒛 + 𝟖𝟖 = 𝟎. 

𝑺𝒐𝒍: 𝒁 = 𝟐 −i√𝟕 ⇨ 𝒛 − 𝟐 = −𝒊√𝟕 

 S.O.B 

⇨ (𝑧 − 2)2 = (−𝒊√𝟕)
2
  

⇨ 𝑧2 + 4 − 4𝑧 = 7𝑖2  

⇨ 𝑧2 + 4 − 4𝑧 = −7  

⇨ 𝒛𝟐 − 𝟒𝒛 + 𝟏𝟓 = 𝟎 … . . (1)  

 

Now  𝟑𝒛𝟑 − 𝟒𝒛𝟐 + 𝒛 + 𝟖𝟖 = 𝟎. 

⇨3𝑧(𝒛𝟐 − 𝟒𝒛 + 𝟏𝟓) + 8𝑧2 − 32𝑧 − 88 

⇨3𝑧(0) − 8(𝒛𝟐 − 𝟒𝒛 + 𝟏𝟓) 

⇨0 − 8(0) 

=0. 

1.  Show that the four points in the argand diagram represented by the 

complex numbers 𝟐 + 𝒊, 𝟒 + 𝟑𝒊, 𝟐 + 𝟓𝒊, 𝟑𝒊 are the vertices of square. 

Sol: 𝒍𝒆𝒕 𝐴 = −2 + 7𝑖 = (−2, 7),     B=−
3

2
+

1

2
𝑖 = (−

3

2
,

1

2
), 

              C= 4 − 3𝑖= (4, −3),           D= 
7

2
(1 + 𝑖) = (

7

2
,

7

2
) 

 

AB= √(𝒙𝟐 − 𝒙𝟏)𝟐 + (𝒚𝟐 − 𝒚𝟏)𝟐 

 

       A (-2, 7),       B (−
3

2
,

1

2
) 

 

AB= √(−
3

2
+ 2)

2

+ (
1

2
− 7)

2

  

 

=√(
−3+4

2
)

2

+ (
1−14

2
)

2

 = √
1

4
+

169

4
 = 

√170

2
 

B (−
3

2
,

1

2
),    C (4, -3) 

 

BC= √(4 +
3

2
)

2

+ (−3 −
1

2
)

2

 = √(
11

2
)

2

+ (−
7

2
)

2

= √
121+49

4
 = 

√170

2
   

 

 

C (4, -3)    D (
7

2
,

7

2
) 

 

CD= √(
7

2
− 4)

2

+ (
7

2
+ 3)

2

 

 

=√(
7−8

2
)

2

+ (
7+6

2
)

2

= √
1+169

4
 = 

√170

2
 

 

      D (
7

2
,

7

2
) , A (-2, 7)      

 

DA=√(−2 −
7

2
)

2

+ (7 −
7

2
)

2

=√(
−4−7

2
)

2

+ (
14−7

2
)

2

  

= √(
121

4
+

49

4
) = 

√170

2
 

 

  A (-2, 7),       C (4, -3) 

AC= √(4 + 2)2 + (−3 − 7)2  = √(6)2 + (−10)2 =

√36 + 100 = √136 

 B (−
3

2
,

1

2
)    D (

7

2
,

7

2
),  BD=√(

7

2
+

3

2
)

2

+ (
7

2
−

1

2
)

2

   

=√(
10

2
)

2

+ (
6

2
)

2

= √
100

4
+

36

4
 =

√136

2
           AB=BC=CD=DA and AC≠BD 

∴ Given complex number are the vertices of a rhombus. 

2. Show that the four points in the argand diagram represented 

by the complex numbers 𝟐 + 𝒊, 𝟒 + 𝟑𝒊, 𝟐 + 𝟓𝒊, 𝟑𝒊 are the 

vertices of square. 

Sol: 𝒍𝒆𝒕  

𝐴 = 2 + 𝑖 = (2, 1),  

B= 4 + 3𝑖 = (4, 3), 

C= 2 + 5𝑖= (2, 5), 

D=3i=(0, 3) 

 

AB= √(𝒙𝟐 − 𝒙𝟏)𝟐 + (𝒚𝟐 − 𝒚𝟏)𝟐 

 

       A (2, 1),       B (4, 3) 

 

AB= √(4 − 2)2 + (3 − 1)2 

 

=√(2)2 + (2)2 = √4 + 4 = √8 

 

  B (4, 3),       C (2, 5) 

 

BC= √(2 − 4)2 + (5 − 3)2 = √(−2)2 + (2)2 = √4 + 4 = √8 

 

 

C (2, 5)    D (0, 3),   

 

CD= √(0 − 2)2 + (3 − 5)2 

 

=√(−2)2 + (−2)2 = √4 + 4 = √8 

 

      D (0, 3)     A (2, 1),        

 

DA=√(2 − 0)2 + (1 − 3)2 

 

=√(2)2 + (−2)2 = √4 + 4 = √8 

 

  A (2, 1),       C (2, 5) 

 

AC= √(2 − 2)2 + (5 − 1)2  = √(0)2 + (4)2 = √16 = 4 

                       B (4, 3)    D (0, 3),  BD=√(0 − 4)2 + (3 − 3)2 

 

=√(−4)2 + (0)2 = √16 = 4 

 

AB=BC=CD=DA and AC=BD 

∴ Given complex number are the vertices of a square. 

 



    

 

 
 

Aims Tutorial 

Student name:  Aims Tutorial 

 

1. Show that the points in the argand diagram represented by the 

complex numbers 𝟐 + 𝟐𝒊, −𝟐 − 𝟐𝒊, −𝟐√𝟑 + 𝟐√𝟑𝒊 are the vertices of 

an equilateral triangle. 

Sol: 𝒍𝒆𝒕  

𝐴 = 2 + 2𝑖 = (2, 2),  

B= −2 − 2𝑖 = (−2, −2), 

C= −2√3 + 2√3𝑖= (− 2√3, 2√3) 

 

AB=√(𝒙𝟐 − 𝒙𝟏)𝟐 + (𝒚𝟐 − 𝒚𝟏)𝟐 

 

       A (2, 2),       B (-2, -2) 

 

AB=√(−2 − 2)2 + (−2 − 2)2 

 

=√(−4)2 + (−4)2 = √16 + 16 = √32 

 

  B (-2, -2),       C (-2√3, 2√3) 

 

BC=√(−2√3 + 2)
2

+ (2√3 + 2)
2

 

 

=√12 + 4 − 8√3 + 12 + 4 + 8√3 

 

= √16 + 16 = √32 

 

 

C (-2√3, 2√3)    A (2, 2),   

CA=√(2 + 2√3)
2

+ (2 − 2√3)
2
 

 

=√12 + 4 + 8√3 + 12 + 4 − 8√3 

 

= √16 + 16 = √32 

             𝑨𝑩 = 𝑩𝑪 = 𝑪𝑨  

1. If 𝒁 = 𝒙 + 𝒊𝒚 and if the point p in the argand plane represented 

by Z, find the locus of Z satisfying the equation |𝒛 − 𝟐 − 𝟑𝒊| = 𝟓. 

Sol:  

𝐺𝑖𝑣𝑒𝑛 |𝑧 − 2 − 3𝑖| = 5, 𝑎𝑛𝑑 𝑍 = 𝑥 + 𝑖𝑦   

 

⇨ |𝑥 + 𝑖𝑦 − 2 − 3𝑖| = 5  

 

⇨ |(𝑥 − 2) + 𝑖(𝑦 − 3)| = 5  

 

⇨√(𝑥 − 2)2 + (𝑦 − 3)2=5      S.O.B 

 

⇨(𝑥 − 2)2 + (𝑦 − 3)2 = 25 

 

⇨𝑥2 + 4 − 4𝑥 + 𝑦2 + 9 − 6𝑦 − 25 = 0 

 

∴𝑥2 + 𝑦2 − 4𝑥 − 6𝑦 − 12 = 0 

 

3. 𝒊𝒇 (𝒙 − 𝒊𝒚)𝟏/𝟑 = 𝒂 − 𝒊𝒃, 𝒕𝒉𝒆𝒏 𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕  
𝒙

𝒂
+

𝒚

𝒃
= 𝟒(𝒂𝟐 − 𝒃𝟐). 

𝑺𝒐𝒍: Given (𝑥 − 𝑖𝑦)1/3 = 𝑎 − 𝑖𝑏 

 

⇨ (𝑥 − 𝑖𝑦) = (𝑎 − 𝑖𝑏)3  

 

⇨ (𝑥 − 𝑖𝑦) = 𝑎3 –(𝑖𝑏)3-3𝑎2(𝑖𝑏) + 3𝑎(𝑖𝑏)2 

 

⇨ (𝑥 − 𝑖𝑦) = 𝑎3 –𝑏3(−𝑖)-𝑖3𝑎2𝑏 + 3𝑎(𝑏2(−1) 

 

⇨ (𝑥 − 𝑖𝑦) = 𝑎3 +3𝑎𝑏2+i𝑏3-𝑖3𝑎2𝑏 

 

⇨ (𝑥 − 𝑖𝑦) = (𝑎3 −3𝑎𝑏2)+i(𝑏3-3𝑎2𝑏) 

 

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑟𝑒𝑎𝑙 & 𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 𝑝𝑎𝑟𝑡𝑠 𝑜𝑛 𝑏𝑜𝑡ℎ  

𝑠𝑖𝑑𝑒𝑠 𝑤𝑒 𝑔𝑒𝑡,  

𝑥 = (𝑎3 −3𝑎𝑏2), y=(𝑏3-3𝑎2𝑏) 

 

⇨ 𝑥 = 𝑎(𝑎2 −3𝑏2),    𝑦 = −𝑏(𝑏2 − 3𝑎2) 

 

⇨
𝑥

𝑎
= (𝑎2 −3𝑏2),    

𝑦

𝑏
 = −(𝑏2 − 3𝑎2) 

 

Now 
𝑥

𝑎
+

𝑦

𝑏
= 𝑎2 −3𝑏2-𝑏2 + 3𝑎2 

 

⇨
𝑥

𝑎
+

𝑦

𝑏
= 4𝑎2 −4𝑏2             ∴

𝑥

𝑎
+

𝑦

𝑏
= 4(𝑎2 −𝑏2) 

 

If 𝒙 + 𝒊𝒚 =
𝟏

𝟏+𝒄𝒐𝒔𝜽+𝒊𝒔𝒊𝒏𝜽
 then S.T𝟒𝒙𝟐 − 𝟏 = 𝟎. 

Sol: 𝑥 + 𝑖𝑦 =
1

1+𝑐𝑜𝑠𝜃+𝑖𝑠𝑖𝑛𝜃
=

1

(1+𝑐𝑜𝑠𝜃)+ 𝑖𝑠𝑖𝑛𝜃
 

=
1

(2𝑐𝑜𝑠2(
𝜃

2
))+𝑖(2𝑠𝑖𝑛(

𝜃

2
)𝑐𝑜𝑠(

𝜃

2
)) 

  

=
1

2𝑐𝑜𝑠(
𝜃

2
)[𝑐𝑜𝑠(

𝜃

2
)+𝑖𝑠𝑖𝑛(

𝜃

2
)]
  

=
1

2𝑐𝑜𝑠(
𝜃

2
)[𝑐𝑜𝑠(

𝜃

2
)+𝑖𝑠𝑖𝑛(

𝜃

2
)]

[𝑐𝑜𝑠(
𝜃

2
)−𝑖𝑠𝑖𝑛(

𝜃

2
)]

[𝑐𝑜𝑠(
𝜃

2
)−𝑖𝑠𝑖𝑛(

𝜃

2
)]
  

=
𝑐𝑜𝑠(

𝜃

2
)−𝑖𝑠𝑖𝑛(

𝜃

2
)

2𝑐𝑜𝑠(
𝜃

2
)[cos2(

𝜃

2
)−𝑖2 sin2(

𝜃

2
)]
  

=
𝑐𝑜𝑠(

𝜃

2
)−𝑖𝑠𝑖𝑛(

𝜃

2
)

2𝑐𝑜𝑠(
𝜃

2
)[cos2(

𝜃

2
)+sin2(

𝜃

2
)]
  

=
𝑐𝑜𝑠(

𝜃

2
)−𝑖𝑠𝑖𝑛(

𝜃

2
)

2𝑐𝑜𝑠(
𝜃

2
)

  

𝑥 + 𝑖𝑦 =
𝑐𝑜𝑠(

𝜃

2
)

2𝑐𝑜𝑠(
𝜃

2
)

−
𝑖𝑠𝑖𝑛(

𝜃

2
)

2𝑐𝑜𝑠(
𝜃

2
)
  

𝑥 + 𝑖𝑦 =
1

2
−

𝑖

2
𝑡𝑎𝑛 (

𝜃

2
)  

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑟𝑒𝑎𝑙 & 𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 𝑝𝑎𝑟𝑡𝑠 𝑜𝑛 𝑏𝑜𝑡ℎ  

𝑠𝑖𝑑𝑒𝑠 𝑤𝑒 𝑔𝑒𝑡,  

 

𝑥 =
1

2
⇨ 2𝑥 = 1    𝑆. 𝑂. 𝐵  

4𝑥2 = 1 𝑜𝑟 4𝑥2 − 1 = 0. 
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Student name:  Aims Tutorial 

4. If the point p denotes the complex number Z= 𝒙 + 𝒊𝒚 in the argand plane 

and if 
𝒁−𝒊

𝒛−𝟏
 is a purely imaginary no. find the locus of p. 

Sol: Given Z= 𝑥 + 𝑖𝑦 

⇨
𝑍−𝑖

𝑧−1
=

𝑥+𝑖𝑦−𝑖

𝑥+𝑖𝑦−1
 = 

𝑥+𝑖(𝑦−1)

(𝑥−1)+𝑖𝑦
 

⇨
[𝑥+𝑖(𝑦−1)]×[(𝑥−1)−𝑖𝑦]

[(𝑥−1)+𝑖𝑦]×[(𝑥−1)−𝑖𝑦]
  

⇨ 
𝑥(𝑥−1)−𝑥𝑦𝑖+𝑖(𝑦−1)(𝑥−1)−𝑖2(𝑦−1)𝑦

(𝑥−1)2−(𝑖𝑦)2
 

⇨ 
𝑥2−𝑥−𝑥𝑦𝑖+𝑖(𝑥𝑦−𝑦−𝑥+1)+𝑦2−𝑦

(𝑥−1)2−𝑦2𝑖2
 

⇨
[𝑥2+𝑦2−𝑥−𝑦]𝑖[𝑥𝑦−𝑦−𝑥+1]

(𝑥−1)2+𝑦2
  

∴ 
𝑍−𝑖

𝑧−1
 is a purely imaginary number⇨ real part=0 

𝑥2+𝑦2−𝑥−𝑦

(𝑥−1)2+𝑦2
= 0⇨   𝑥2 + 𝑦2 − 𝑥 − 𝑦 = 0. 

 

1. If the amplitude of (
𝒁−𝟐

𝒛−𝟔𝒊
) =

𝝅

𝟐
, 𝒇𝒊𝒏𝒅 𝒊𝒕𝒔 𝒍𝒐𝒄𝒖𝒔. 

Sol:𝑙𝑒𝑡 Z =  𝑥 + 𝑖𝑦 

⇨
𝑍−2

𝑧−6𝑖
=

𝑥+𝑖𝑦−2

𝑥+𝑖𝑦−6𝑖
 = 

(𝑥−2)+𝑖𝑦

𝑥+𝑖(𝑦−6)
 

⇨
[(𝑥−2)+𝑖𝑦]×[𝑥−𝑖(𝑦−6)]

[𝑥+𝑖(𝑦−6)]×[𝑥−𝑖(𝑦−6)]
  

⇨ 
(𝑥−2)𝑥−(𝑥−2)(𝑦−6)𝑖+𝑥𝑦𝑖−𝑖2𝑦(𝑦−6)

(𝑥)2−(𝑖)2(𝑦−6)2
 

⇨ 
𝑥2−2𝑥−(𝑥𝑦−6𝑥−2𝑦+12)𝑖+𝑖(𝑥𝑦)+𝑦2−6𝑦

𝑥2+(𝑦−6)2
 

⇨
[𝑥2+𝑦2−2𝑥−6𝑦]−𝑖[6𝑥−2𝑦+12]

𝑥2+(𝑦−6)2
  

 Amplitude of (
𝑍−2

𝑧−6𝑖
) =

𝜋

2
 {tan−1 |

𝑏

𝑎
| =

𝜋

2
} 

⇨ real part(a)=0, b>0 

⇨
𝑥2+𝑦2−2𝑥−6𝑦

𝑥2+(𝑦−6)2
= 0 

∴ 𝑥2 + 𝑦2 − 2𝑥 − 6𝑦 = 0  and 

 3𝑥 + 𝑦 − 6 > 0 

 

2. Determine the locus of z, z≠ 𝟐𝒊, 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕  

(
𝒁−𝟒

𝒛−𝟐𝒊
) = 𝟎. 

𝑺𝒐𝒍: 𝑙𝑒𝑡 Z =  𝑥 + 𝑖𝑦 

⇨
𝑍−4

𝑧−2𝑖
=

𝑥+𝑖𝑦−4

𝑥+𝑖𝑦−2𝑖
 = 

(𝑥−4)+𝑖𝑦

𝑥+𝑖(𝑦−2)
 

⇨
[(𝑥−4)+𝑖𝑦]×[𝑥−𝑖(𝑦−2)]

[𝑥+𝑖(𝑦−2)]×[𝑥−𝑖(𝑦−2)]
  

⇨ 
(𝑥−4)𝑥−(𝑥−4)(𝑦−2)𝑖+𝑥𝑦𝑖−𝑖2𝑦(𝑦−2)

(𝑥)2−(𝑖)2(𝑦−2)2
 

⇨ 
𝑥2−4𝑥−(𝑥𝑦−2𝑥−4𝑦+8)𝑖+𝑖(𝑥𝑦)+𝑦2−2𝑦

𝑥2+(𝑦−2)2
 

⇨
[𝑥2+𝑦2−4𝑥−2𝑦]+𝑖[2𝑥+4𝑦−8]

𝑥2+(𝑦−2)2
  

 Real part of  (
𝑍−4

𝑧−2𝑖
) = 0  

⇨ real part(a)=0,  

⇨
𝑥2+𝑦2−4𝑥−2𝑦

𝑥2+(𝑦−2)2
= 0 ∴ 𝑥2 + 𝑦2 − 4𝑥 − 2𝑦 = 0  

 

9. Find the real value of 𝜽 𝒊𝒏 𝒐𝒓𝒅𝒆𝒓 𝒕𝒉𝒂𝒕 (
𝟑+𝟐𝒊𝒔𝒊𝒏𝜽

𝟏−𝟐𝒊𝒔𝒊𝒏𝜽
)  𝒊𝒔 𝒂   

(a) Purely imaginary number  

(b) Real number. 

Sol: 

 (
3+2𝑖𝑠𝑖𝑛𝜃

1−2𝑖𝑠𝑖𝑛𝜃
) =

[3+2𝑖𝑠𝑖𝑛𝜃][1+2𝑖𝑠𝑖𝑛𝜃]

[1−2𝑖𝑠𝑖𝑛𝜃][1+2𝑖𝑠𝑖𝑛𝜃]
  

 

⇨
[3+6𝑖𝑠𝑖𝑛𝜃+2𝑖𝑠𝑖𝑛𝜃+4𝑖2𝑠𝑖𝑛2𝜃]

(1)2−(2𝑖)2(𝑠𝑖𝑛𝜃)2
 

⇨
[(3−4𝑠𝑖𝑛2𝜃)+𝑖(8𝑠𝑖𝑛𝜃)]

1+4𝑠𝑖𝑛2𝜃
 

⇨(
(3−4𝑠𝑖𝑛2𝜃)

1+4𝑠𝑖𝑛2𝜃
) + 𝑖 (

8𝑠𝑖𝑛𝜃

1+4𝑠𝑖𝑛2𝜃
) 

(a) Purely imaginary number ⇨real =0 

⇨
3−4𝑠𝑖𝑛2𝜃

1+4𝑠𝑖𝑛2𝜃
= 0 ⇨ 3 − 4𝑠𝑖𝑛2𝜃 = 0 

⇨𝑠𝑖𝑛2𝜃 =
3

4
⇨ 𝑠𝑖𝑛𝜃 =

√3

2
 

⇨ 𝜃 = 𝑛𝜋 ±
𝜋

3
, 𝑛 ∈ 𝑧  

(b) Real number ⇨imaginary part  =0 

⇨
8𝑠𝑖𝑛𝜃

1+4𝑠𝑖𝑛2𝜃
= 0 ⇨ 𝑠𝑖𝑛𝜃 = 0 ⇨ 𝜃 = 0  

⇨ 𝜃 = 𝑛𝜋, 𝑛 ∈ 𝑧  
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10. The points, P, Q denote the complex numbers 𝒛𝟏 , 𝒛𝟐 in the 

argand diagram. O is the origin. If 𝒛𝟏 𝒛𝟐 + 𝒛𝟏  𝒛𝟐 = 𝟎, then 

show that ⌊𝑷𝑶𝑸 = 𝟗𝟎°. 

Sol: 

𝑙𝑒𝑡 𝑝(𝑥1, 𝑦1)⇨𝑧1 = 𝑥1 + 𝑖𝑦1 ;  ⇨𝑧1 = 𝑥1 − 𝑖𝑦1  

𝑄(𝑥2, 𝑦2)⇨𝑧2 = 𝑥2 + 𝑖𝑦2 ;  ⇨𝑧2 = 𝑥2 − 𝑖𝑦2  

𝑎𝑛𝑑 𝑂(0, 0) 

𝑔𝑖𝑣𝑒𝑛 𝑧1 𝑧2 + 𝑧1 𝑧2 = 0 

⇨(𝑥1 + 𝑖𝑦1)(𝑥2 − 𝑖𝑦2) + (𝑥1 − 𝑖𝑦1)(𝑥2 + 𝑖𝑦2) = 0 

 

⇨𝑥1𝑥2 − 𝑖𝑥1𝑦2+𝑖𝑦1𝑥2 − 𝑦1𝑦2𝑖2 

 +𝑥1𝑥2 + 𝑖𝑥1𝑦2−𝑖𝑦1𝑥2 − 𝑦1𝑦2𝑖2 = 0  

⇨2𝑥1𝑥2 + 2𝑦1𝑦2 = 0 

⇨𝑦1𝑦2 = −𝑥1𝑥2   ⇨(
𝑦1

𝑥1
) = − (

𝑥2

𝑦2
) 

⇨(
𝑦1

𝑥1
) (

𝑦2

𝑥2
) = −1 

⇨(𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑂𝑃)(𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑂𝑄) = −1 

⇨⌊𝑃𝑂𝑄 = 90°. 

 

9. Show that the points in the argand diagram represented by 

the complex numbers 𝒛𝟏, 𝒛𝟐, 𝒛𝟑are collinear if and only if 

there exist three real numbers p, q, r not all zero, satisfying 

p𝒛𝟏+q𝒛𝟏+r 𝒛𝟑 = 𝟎 𝒂𝒏𝒅  

𝒑 + 𝒒 + 𝒓 = 𝟎 

Sol:𝑝 + 𝑞 + 𝑟 = 0…….(1) 

 p𝑧1+q𝑧1+r 𝑧3 = 0 … … . . (2) 

⇨𝑧1 = −
(q𝑧1+r 𝑧3)

𝑝
 

⇨𝑧1 = −
(q𝑧1+r 𝑧3)

−(𝑞+𝑟)
 

∴ 𝑧1 =
(q𝑧1+r 𝑧3)

(𝑞+𝑟)
 

∴ 𝑧1𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑧2, 𝑧3 

In the ratio r:q. 

𝑧1, 𝑧2, 𝑧3are collinear 

 

 

 

 


