Complex Number
When there is no real root of quadratic equation. It is solve using complex number.
Imaginary Number: - Square root of any negative number is imaginary number.
Imaginary Unit:- The Value of 
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  is  called as imaginary unit. It is denoted by letter ‘i’.
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Powers of ‘i’ :-         
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It is observed that, for even power of ‘i’ value become alternately 1or -1 & for odd power value become alternately i or –i.

Example:- Evaluate  
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Solution:- let divide power 237 by 4.
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Assignment :-1
1) Evaluate a) 
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2) Simplify  a) 
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3) Solve:- 
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Complex Number:- If  x and y are any real number & i is imaginary unit then a number z in the form z = x + iy is called as complex number.

Here x is called as real part & y is called as imaginary part of complex number z. ( x = Re(z), y = Im(z) )
If x = 0 then z = iy is purely imaginary number.
If y = 0 then z = x is purely real number.
Algebra of complex number

1) Equality of two complex number:-  If 
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2) Addition & Subtraction:--   
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3) Multiplication:- Using value,  
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4) Conjugate of complex number:- If 
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 be any complex number then  a complex number in the form 
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 is called as conjugate of complex number z. It is denoted by 
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Note:- Multiplication of any complex number and  its conjugate is always real number.   
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Division of complex number:-  For division of two complex number  make denominator in real number by multiply & divide it by conjugate of denominator complex number.
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Note:-  Addition, Subtraction, Multiplication & Division of  any two complex Number is always a complex number.
Assignment No. 2   

1)  If 
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Solution:-  a)   
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 Where, real part of  
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2)  If 
[image: image55.wmf]i

z

3

2

1

+

=

, 
[image: image56.wmf]i

z

2

3

2

-

=

 then , find  a)  
[image: image57.wmf]2

1

2

3

z

z

-

  b) 
[image: image58.wmf]2

1

z

z


Solution:-

3) Express following complex number in the form  x + iy.

a) 
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Solution:-a)
b)

c)

4)  Find ‘x’ & ‘y’ from following equation.

     a)  x(1- i) + y(2 + i) + 6 = 0

     b)  (x + iy) ( 2 – 3i) = 4 – i
     c)  (2 + i) x + 3 (3 – i) y = 1 + 3i

Solution:-a)

b)

c)      

Modulus Of  Complex Number :- Let Z = x + iy. Let P ( x, y) be a point on complex plane corresponding to complex number Z then distance of P from origin  is called as modulus of Z.

It is denoted by ‘r’ or ‘ 
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                              Modulus =  r = 
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     For Example:-  If  Z = 3 + 4i then   r = 
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Argument or Amplitude of complex number:-  An angle made by line OP with positive direction of real axis ( i.e. X-axis ) is called as argument or amplitude of complex number Z.

It is denoted by ‘
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’.
                                     Arg( Z) = 
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Case I:-    In Ist quadrant,  Arg( Z) = 
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Case II:- In IInd quadrant,  Arg( Z) = 
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Case III:- In IIIrd quadrant,  Arg( Z) = 
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Case IV :- In IVth quadrant, Arg( Z) = 
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Note:- The Value of  
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 which lies between  
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 is called as Principal Value of argument

Polar Form :- If z  = x + iy be a complex number in Cartesian form then polar form of complex number is  
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For example:- Express complex number z = 1 + i in polar form

Solution:-  Let z = 1 + i  ---------------- ( Cartesian form )

              Here, x = 1 &  y = 1
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Polar form is, 
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Assignment No. 3

Q.1)  Find the modulus and amplitude of  following complex number.
          a) 
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Solution:-  a) 

b) 

c) 

d)

Q.2) Express the following in polar form:

      a) 
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Solution:- a)
b)

c)

De moivre’s Theorem:- If ‘n’ is any real number  then,
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Important Result:-
1) 
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5)   
[image: image104.wmf]÷

ø

ö

ç

è

æ

-

+

÷

ø

ö

ç

è

æ

-

=

+

q

p

q

p

q

q

2

sin

2

cos

cos

sin

i

i


Assignment No. 4

Q.1) Simplify using  De moivre’s theorem

a)  
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b)   
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Solution:- a)

b)

c)

Q.2)  Show that 
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Solution:-
Q.3)  Express (1 + i) in polar form and show that 
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Assignment No. 5

Q.1)  Find the two  root  of 
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Solution:-
Q.2)  Find the cube root of  ‘i’.

Solution:-
Q.3)  Solve using De moivre’s theorem
        a)  
[image: image111.wmf]0

1

4

=

-

x

                b)  
[image: image112.wmf]0

1

5

=

-

x


Solution:-a)

b) 

Euler’s formulae for circular & hyperbolic function
        1)  
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Relation Between circular and hyperbolic function
      1) 
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Note :- The above two results are extremely used in separating real & imaginary part of complex number.

Assignment No. 6

Q.1) Using Euler’ formulae, prove that:

a) 
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Solution:- a)

b)

c)

d)

Q.2)  If 
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         b)  
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Solution:- a)

b)

Q.3) Separate into real & imaginary part of 
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