Complex Number Test

Solve z?—(3-i)z+(2-i)=0 and write your answerin a+bi form,
where a,belR.
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Find the modulus and argumentof  z = ,wWhere |z|>0, -n<Argz<m.
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Giventhat |z| =1, prove that =1 ,forany weC.

(Hint : |z|2 =2z ,forany zeC)

Solve for 6: (cos O +isinB)(cos26 +isin26)....(cosnd +isinnd)=1i.

Giventhat [z—(1+2if=Re(z—2+3i) . Show thatthe locusof z intheArgand plane isa
parabola and find the vertex of the parabola in complex number form .

(a) Let z=cosO+isin®. Showthatforall nelV,
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(b) Show that 64 (cos®0 + sin®9) = cos 86 + 28 cos 46 + 35 .

(c) Hence evaluate j(cos8 6 +sin® 6}16 :

n
Let {kJ be the coefficient of x* in the binomial expansion of (1 +x)".

By expanding (1 +i)*", or otherwise, prove that

(i) i(—l)kfnj =2 cosn?n

(i) ”z‘l(—l)k[ 2n jzzn sin%" .



Complex Number Test

z= -
2 2
V=21 = 1-2)i +i2 =[x @=0)f =+1-i)
Or Let +—2i =x+yi = =2i=x?+2xyi+(yi)) = =2i=(¢-y?+2xyi
x?-y* =0 ..(1) (x) (#1 e
{ xy = -1 ...(2):[yj_(¢1jjx+y'_i(l )
z :%:Z—i or 1
Or Use factorization: 2 - (3-i)z+ (2-i)=[z-1][z-(2-1)] =0 = z=1 or 2-i.
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Since . —
-0z

(cos 6 +1isin 0) (cos 26 +isin 20) .... (cos nO + i sin nB) =i
(cis 0) (cis 8)° ...(cis )" = cis (n/2)

(cis 0)12*" = cis (2kn + n/2) , where keZ.

(cis 0)"™V72 = cis (4k+ 1)n/2

cis(n(n; 1) ej _ cis (4k ;r n

(4k +)n
n(n+1)

where ke’Z.

Put z=x+yi in |z—(1+2i)=Re(z-2+3i)
[ =1)+(y = 2)i[ = Rel(x - 2) + (y + 3)i]



S+l -2F =x-2
X?—2x+1+(y-2)F =x?-4x +4
(y-2) =-2x+3

3

—2)V =-4 L X _3 , Which is the Cartesian equation of a parabola with vertex at —, 2

(y-2)
2 2 2

. : 3 ..
Hence the locus of z is a parabola with vertex at > +2i .
2

Or  Parabola: x:—y—+2y—l . \ertex = (—A,—Ej:(é,Zj : \ertex = §+2i.
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(@ z=cosO+isind

z" =cosnb +isinnd e (D)
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P v P cos(—né)+isin(—nd)=cosn® —isinnd ... 2
() () z”+in:2cosne and M z”—in=2isinne
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= c0s 80 + 28 cos 40 + 35

sin 80

() j(cos 0 + sin® 9)19—64 (c0386+28cos46+35h6—64{ +7sin4e+359}+c

By the Binomial Theorem,

L+ = (zonj{zlnji +(22”]i2 +[23”]i3 +...+(2§r11]i2”‘1 +(§:ji2"
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Also, by de Moivre’s Theorem,
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By equating real and imaginary parts of (1) and (2),
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