
 

 

CHAPTER-5 

COMPLEX NUMBERS 

05 MARK TYPE QUESTIONS 
Q. NO QUESTION MARK 

1.  If α and β are different complex numbers with |β|= 1 then find  |
𝛽−𝛼

1−�̅�𝛽
| 5 

2.  Find the real number of x and y if (x-iy) (3+5i) is the conjugate of -6-24i 5 

3.  If (𝑥 + 𝑖𝑦)3 = 𝑢 + 𝑖𝑣,   then show that 
𝑢

𝑥
+

𝑣

𝑦
= 4(𝑥2 − 𝑦2) 5 

4.  If 𝛼 and  𝛽  are  different complex numbers with |𝛽| = 1 ; then find  |
𝛽−𝛼

1−�̅�𝛽
| . 5 

5.  If 𝑎2 + 𝑏2 + 𝑐2 = 1, 𝑏 + 𝑖𝑐 = (1 + 𝑎)𝑧,     

Prove that 
𝑎+𝑖𝑏

1+𝑐
=

1+𝑖𝑧

1−𝑖𝑧
 

5 

6.  If  𝑧1  𝑎𝑛𝑑 𝑧2 are any two complex numbers, then Prove that  

(|𝑧1| + |𝑧2|) |
𝑧1

|𝑧1|
+

𝑧2

|𝑧2|
| ≤ 2(|𝑧1| + |𝑧2|) 

 

5 

7.  Solve the equation z2+|z|=0 , where z is a complex number 5 
8.  

If a+ib=
(𝑥+𝑖}2

2𝑥2+1
, prove that a2+b2=

(𝑥+1}2

(2𝑥2+1)2
. 5 

9.  If 𝛼 𝑎𝑛𝑑 𝛽 are different complex number with |𝛽|=1 , find |
𝛽− 𝛼

1−  �̅�𝛽
|  5 

10.  If |𝑧1|=| |𝑧2||=……….= |𝑧𝑛|=1, prove that  |𝑧1 +  𝑧2 … . +𝑧𝑛| = |
1

𝑧1 
+

1

𝑧2 
+

1

𝑧3 
+  … … … +

1

𝑧𝑛 
| 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

ANSWERS: 

Q. NO ANSWER MARKS 

1.  Let ∝=a+ib,𝛽 = 𝑥 + 𝑖𝑦 

It is given that |𝛽|=1 

Thau √𝑥2 + 𝑦2=1 

⟹ 𝑥2 + 𝑦2=1 

|
𝛽−𝛼

1−�̅�𝛽
|=|

(𝑥+𝑖𝑦)−(𝑎+𝑖𝑏)

1−(𝑎+𝑖𝑏)(𝑥+𝑖𝑦)
| 

        = |
(𝑥−𝑎)+𝑖(𝑦−𝑏)

1−(𝑎𝑥+𝑎𝑖𝑦−𝑖𝑏𝑥+𝑏𝑦)
| 

        = |
(𝑥−𝑎)+𝑖(𝑦−𝑏)

(1−𝑎𝑥−𝑏𝑦)+𝑖(𝑏𝑥−𝑎𝑦)
| 

        = 
|(𝑥−𝑎)+𝑖(𝑦−𝑏)|

|(1−𝑎𝑥−𝑏𝑦)+𝑖(𝑏𝑥−𝑎𝑦)|
 

       = 
√(𝑥−𝑎)2+(𝑦−𝑏)2

√(1−𝑎𝑥−𝑏𝑦)2+(𝑏𝑥−𝑦)2
 

       =
√𝑥2+𝑎2−2𝑎𝑥+𝑦2+𝑏2−2𝑏𝑦

√1+𝑎2𝑥2+𝑏2𝑦2+2𝑎𝑏𝑥𝑦−2𝑏𝑦+𝑏2𝑥2+𝑎2𝑦2−2𝑎𝑏𝑥𝑦
 

       = 
√(𝑥2+𝑦2)+𝑎2+𝑏2−2𝑎𝑥−2𝑏𝑦

√1+𝑎2(𝑥2+𝑦2)+𝑏2(𝑥2+𝑦2)−2𝑎𝑥−2𝑏𝑦
 

       = 
√𝑎2+𝑏2−2𝑎𝑥−2𝑏𝑦

√1+𝑎2+𝑏2−2𝑎𝑥−2𝑏𝑦
 =1 

Therefore |
𝛽−𝛼

1−�̅�𝛽
|=1 

5 

2.  Let z=(x-iy)(3+5i) 

⟹ 𝑧 = 3𝑥 + 5𝑥𝑖 − 3𝑦𝑖 − 5𝑦𝑖2 

                =  3𝑥 + 5𝑥𝑖 − 3𝑦𝑖 + 5𝑦 

                = (3𝑥 + 5𝑦) + 𝑖(5𝑥 − 3𝑦) 

𝑧̅=(3𝑥 + 5𝑦) − 𝑖(5𝑥 − 3𝑦) 

It is given that  𝑧̅ = −6 − 24𝑖 

Thus,(3𝑥 + 5𝑦) − 𝑖(5𝑥 − 3𝑦)=−6 − 24𝑖 

Equating the real and imaginary parts we obtain, 

3x+5y=-6    _____ (1) 

5x-3y=24    _____ (2) 

Multiplying equation (1) by 3 and equation (2) by 5 and then adding them we obtain, 

9x+15y=-18 

25x-15y=1 

34x=102 

⟹ x=3 

Putting the value of x in equation (1) we obtain  

3(3)+5y=-6 

⟹ 9+5y=-6 

⟹ 5y=-6-9 

⟹ 5y=-15 

⟹ y=-3 

5 



 

 

Thus the value of x and y are 3 and -3 respectively. 

3.  

 
 

5 



 

 

4.  

 

5 

5.  Given 𝑎2 + 𝑏2 + 𝑐2 = 1 => 𝑏2 + 𝑐2 = 1 − 𝑎2 

1+𝑖𝑧

1−𝑖𝑧
=

1+𝑖
𝑏+𝑖𝑐

1+𝑎

1−𝑖
𝑏+𝑖𝑐

1+𝑎

 

=
1 + 𝑎 − 𝑐 + 𝑏𝑖

1 + 𝑎 − 𝑏𝑖 + 𝑐
 

=
(1 + 𝑎 − 𝑐 + 𝑏𝑖)(1 + 𝑎 + 𝑐 + 𝑏𝑖)

(1 + 𝑎 + 𝑐 − 𝑏𝑖)(1 + 𝑎 + 𝑐 + 𝑏𝑖)
 

=
1 + 2𝑎 + 2𝑖𝑏 + 𝑎2 + 2𝑖𝑎𝑏 − 𝑐2 − 𝑏2

1 + 2𝑎 + 2𝑐 + 𝑎2 + 𝑏2 + 𝑐2 + 2𝑎𝑐
 

=
1+2𝑎+2𝑏(1+𝑖)+𝑎2−𝑐2−𝑏2

1+2𝑎+2𝑐+𝑎2+𝑏2+𝑐2+2𝑎𝑐
 

=
1 + 2𝑎 + 2𝑏(1 + 𝑖) + 𝑎2 − 𝑐2 − 𝑏2

1 + 2𝑎 + 2𝑐 + 𝑎2 + 𝑏2 + 𝑐2 + 2𝑎𝑐
 

=
1 + 2𝑎 + 𝑎2 − 1 + 𝑎2 + 2𝑏(1 + 𝑎)𝑖

1 + 2𝑎 + 1 + 2𝑐 + 2𝑎𝑐
 

=
𝑎(1 + 𝑎) + 𝑏(1 + 𝑎)𝑖

(1 + 𝑎) + 𝑐(1 + 𝑎)
 

 

5 



 

 

=
𝑎 + 𝑏𝑖

1 + 𝑐
 

 

6.  We have, 

(|𝑧1| + |𝑧2|) |
𝑧1

|𝑧1|
+

𝑧2

|𝑧2|
| ≤ (|𝑧1| + |𝑧2|) (|

𝑧1

|𝑧1|
| + |

𝑧2

|𝑧2|
|)  

                                                ≤ (|𝑧1| + |𝑧2|) (
|𝑧1|

|𝑧1|
+

|𝑧2|

|𝑧2|
) 

                                                 ≤ (|𝑧1| + |𝑧2|)(1+1) 
                                                 =2(|𝑧1| + |𝑧2|) 
 
Therefore 

(|𝑧1| + |𝑧2|) |
𝑧1

|𝑧1|
+

𝑧2

|𝑧2|
| ≤ 2(|𝑧1| + |𝑧2|) 

 

5 

7.  Let z=x+iy then z2+|z|=0 

⇒(x+iy)2+√𝑥2 + 𝑦2=0 

⇒(𝑥2 − 𝑦2)+√𝑥2 + 𝑦2+2ixy=0 

⇒(𝑥2 − 𝑦2)+√𝑥2 + 𝑦2=0 ……(1)and 2xy=0…….(2) 
⇒ x=0 or y=0 
caseI when y=0 we gate x=0 from equation 1 
there for z=0 
caseII when x=0 aftersolving  equation 1 we gate y=-1 
therefore z=0+I or , z=0-i 
Hence z=0,i and –i are solutions of  z2+|z|=0 
 

5 

8.  
We have a+ib=

(𝑥+𝑖}2

2𝑥2+1
  …….1 

⇒ a + ib̅̅ ̅̅ ̅̅ ̅̅ =
(𝑥+𝑖}2

2𝑥2+1

̅̅ ̅̅ ̅̅ ̅
 

 

⇒ a-ib=
(𝑥−𝑖}2

2𝑥2+1
……………2 

Multiplying 1 and 2, we get 

(a+ib) (a-ib)= 
(𝑥+𝑖}2

2𝑥2+1
x

(𝑥−𝑖}2

2𝑥2+1
 

⇒   a2+b2=
(𝑥+1}2

(2𝑥2+1)2
 

5 

9.  𝑔𝑖𝑣𝑛 𝛼 𝑎𝑛𝑑 𝛽 are different complex number with |𝛽|=1  

  

|
𝛽− 𝛼

1−  �̅�𝛽
|

2

 = (
𝛽− 𝛼

1−  �̅�𝛽
) (

𝛽− 𝛼

1−  �̅�𝛽

̅̅ ̅̅ ̅̅ ̅
)  

|
𝛽− 𝛼

1−  �̅�𝛽
|

2

= (
𝛽− 𝛼

1−  �̅�𝛽
) (

�̅�− �̅�

1̅−  �̅�𝛽̅̅ ̅̅ ̅) 

=(
𝛽− 𝛼

1−  �̅�𝛽
) (

�̅�− �̅�

1̅−𝛼  �̅̅�
)  

5 



 

 

= (
𝛽 �̅� − �̅�𝛽− �̅�𝛼+𝛼 �̅� 

1−  �̅�𝛽− �̅�𝛼+ �̅�𝛽 �̅�𝛼
) 

=1 

 

10.  Solution: LHS 

|𝑧1 + 𝑧2 + ⋯ . +𝑧𝑛|=|
𝑧1𝑧1̅̅ ̅

𝑧1̅̅ ̅
 

+
𝑧2𝑧2̅̅ ̅

𝑧2̅̅ ̅ 
+ … … … +

𝑧𝑛𝑧𝑛̅̅̅̅

𝑧𝑛̅̅̅̅  
| 

z𝑧̅=|𝑧|2 = |
|𝑧1|2

𝑧1 
+

|𝑧2|2

𝑧2 
+  … … … +

|𝑧𝑛|2

𝑧𝑛̅̅̅̅ 𝑛 
| 

=|
1

𝑧1̅̅ ̅
 

+
1

𝑧2̅̅ ̅ 
+  … … … +

1

𝑧𝑛̅̅̅̅  
| 

 

5 

 

 

 

 


