COMPLEX NUMBERS

Class XI
Q.11) | Where does z lies, if |Z_51,| =1?
Z+51
Sol.11) | Letz = x + iy
We have, Z_—5L| =
- Z+51
prerial
= |z — 5i| = |z + 5i]
= |x + iy — 5i| = |x + iy + 5i|
= |x—i(y =5 = |x +i(y +5)|
= Jx2+ (y—5)2 =/x2+ (y +5)2
Squaring
=>x2+vy2+25—10y =x2+y%+ 25+ 10y
=20y =0
=y=0
= z = x lieson x — axis
Q.12) | Evaluate: 1 +i2+i* +i®+ - .....i%"
Sol.l12) [=1—-14+1—-1+4-..... (™
This cannot be evaluated unless value of n is known
Q.13) | If |z4] = |z,], isit necessary that z; = z,?
Sol.13) | No. Examplez; =3 +4i &z, =4 + 3i
=zl =v9+16=5
= |z, =vV16+9=5
Clearly |z;| = |z,| but |z, | # |z,]
Q.14) | What is the polar form of complex number = (i%%)3
Sol.14) | Let z = (i%5)3
=>z=(>"1)3
=>z=—i
>z=0-1i
Here,a =0,b = —1
=>r=v0+1=1
= tana = |_Tl| = |%| =0
a = %since Z isin 4" quadrant
S0=—a=0= ‘2—”
Polar form
=z =1(cosf +isinh)
>z=1 (cos (_7”) + isin (_7”))
= Z = C0S (g) —isin (%) ans.
Q.15) | Find the complex number satisfying the equation z + Vz|z + 1| +i = 0
Sol.15) | We have, z +Vz|z+ 1| +i=0

letz=x+1iy




S>x+iy+V2x+iy+1]+i=0
S>x+iy+V2|(x+ 1) +iy|+i=0
=>x+iy+V2/(x+1)2+y2+i=0
S>x+V2/(x+1D2+y2+i(y+1)=0+0i
Equating real & imaginary parts
Wegety+1=0
=>x+V2/(x+1)2+y2=0
Puty = -1
Sx+V2VxZ+1+2x+1=0
S>x+V2Vx2+2x+2=0
VIV T I T2 = —x

Squaring, 2(x? + 2x + 2) = x2
=>x>+4x+4=0

>x+2)?%=0
>x=-2
=>z=x+Iiy=—2—1ans.

Q.16) | Ifarg(z—1) = arg(z + 3i) thenfindx — L:yif z = x + iy.

Sol.16) | We have, z = x + iy

>z—1l=z=x+iy—1=x-1)+1iy
Andz+3i=x+iy+3i=x+i(y+3)
=>arg(z—1)=tan0¢=s=xyT1
=>arg(z+31)—tana—§=er3

Given arg(z — 1) = arg(z + 3i)

y y+3
-1 x
>xy=xy+3x—y—3
=>y=3(x-1)
x-1_ 1
y 3
= 1:3 ans.
Q.17) | Ifa = cos@ + isin @, find the value of i—z
Sol.17) 1+a _ (1+cosf)+isinf

We have -a (1—cos 0)—isin@

2 cos22+i2 sind.cos?
_ 2 2%

2sin22—i2 sin% cos?
2 2 2

6 6 ... 6
2cos ( )[cos;ﬂsm—]

2 smz(e)[smgﬂ cose]
Rationalize

cosg i(cos%+isin§)

A = | 6 .. 06
smi (cosj + [ sin 7)

, 6
=1cot (—) ans.
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Q.18)

Evaluate: i 4 {*+1 4 jn+2 4 jn+3

Sol.18)

AR LN I LN S AL
=i"(1+i+@2+i%)
=i"(14+i—1-1)
=i"=0

= 0 ans.




