CLASS-11 JEE - MATHS

Conjugate of a Complex Number

The mirror reflection of a complex number z = x + iy across the real axis is referred to as the
conjugate of z. This point is represented by zZ = x — iy.
7= (x+iy)
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[ {12 =(x—1iy}

Properties of Conjugate of a Complex Number
1. (2)=z
2. |z| = |z| = | —z| = | —z| = |iz| = |iz|
3. 7z = |z|?* = (Re(2))? + (Im(z))?
4 Re(z) = Z:—Z, Im(z) = %

If z is purely real number, then Im (z) =0 = Z=17

If z is purely imaginary, thenRe (z) =0 = z+z=0o0rz=-z
5. (Zl + Zz) = 21 + 22

Ingeneralz; +zy +— ...+ 2, =2, +Z, +Z3 + - ...+ Z,
6 Z1~Zy = 71 " Zp orin general z, - Zy—=. ... Zpy = Zq  Zp v o Zn

And also we may write that (z") = (z)"
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7. If z, # 0, then (Z) =3,
8. arg(z) + arg(z) = 2km k€ Z
Ex. If z; =z, and z, = —Z, and z; and z, both are non-zero complex numbers, then find the sum

of all possible principal values of arg(z,) and arg(z,).
Sol. If z, = z, then z, is purely real number and in this case arg(z,) = 0 or T.

Similarly if z, = —z,, then z, is purely imaginary number and in this case arg(z,) = g —g

s T
Hence sum =0+1'[+;—;=1'[.
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