CLASS-11 JEE - MATHS

PROPERTIES OF MODULUS OF A COMPLEX NUMBER

The following properties regarding the modulus of complex numbers are valid:

1 |z] = 0iffz = 0and |z| > 0iffz # 0.
2. —|z| < Re(z) < |z| and — |z| < Im(2) < |z|
3. 12125| = 1241121
In general |z,2,23 .... 2| = 24|22 1125] ... |Zy|
4, a =@,where z, #0
Z 1Zz|
lzy £ Zz|2 = |Zz|2 + |Z1|2 + 2Re(z17Z;) = |Z1|2 + |Zz|2 + 2Re(z; - 25)
We have,

121 £ 2,1° = (21 £ 2,)(2 £ 2;)
= (z; £2,)(z4 +22)
= lel i lez i 2122 + 2222
=z, + |2,]* £ (2122 + lez)
= |z1]* + |2,1* £ 2Re(z; - Z,)
6 |Z1+Zz|2+|z1_zz|2 :2(|Z1|2+|Zz|2)
7. 121 + 25| < |24] + |22
8. |21 = 25| = |121] = |22]]
9 z1] = 1Z2|| < [24] + |22

10. |z + 2;| = |2y — 25| & arg(z,) —arg(z;) = g

11. |21 + 2502 = |241% + |22 © 2—1 is purely imaginary number.
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12. If |z;] < 1and|z,| < 1, then

|21 — 21> < (Iz4] = |2,])* + (argz; —argz,)® and
2y + 221* < (|21] + |22])? — (argz, — argz,)?
|zy + 2y + - Fzy| = |21 + 25 + - 47|
The minimum value of |z — z;| + |z — Z,| = |2 — Z;|
|z|? = zz

13



