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Complex Numbers

il )CONJUGATE OF COMPLEX NUMBERS, SQUARE ROOTS OF COMPLEX
NUMBERS, Nth ROOTS OF COMPLEX NUMBERS

Very Short Answer Questions

1. If 4_2'_ isexpressed in theform of a+ib find a
-2
Solution: -
Let 4_—2_Iza+ib
1-2i
4-2i)(1+2i i —4i2
(4=2)(+2) _ i =48 —4°
(1-2i)(1+2i) 1-4i
Oa i M:;a:g b:§
5 5 5
.. . . 1 1
2. If a=cosa +isina b=cosg +ising then find E(ab+_bj
al
Solution : -

ab =(cosa +isina)(cosB +isin f)
=cosacosf +isin Bcosa +isina cosfB +i‘sinasin B
=(cosacosB -sinasinB) +i(sinacosp +cosa sin B)
ab = cos(a +p) +isin(a +p)

1 cos(a+B) —isin(a + )

ab {cos(a+ﬁ) +isin(a +,8)} {cos(a +[) —sin(a +,8)}

%zcos(a +B) —isin(a +pB)

2o+ 3 ) =3 ooslar +p) i (a+5) +cos(ar +5) ~isif (o + )]

2
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=cos(a + B)
3. Find the squareroot of 3+ 4i
Solution : -

Let (/3+4i =X +iy

Squaring on both sides

3+4i = +i%y? +2ixy

3+ 4i :(x2 —y2) +i(2xy)

X*-y?> =3:2xy =4

x2+y2=\/(x2 —y2) +4x%y°
=J9+16 =X +y*=5:x* —y* =3=,/0+16 = x*+y?*=5:x* -y? =3
X =4=>x=%2
Y=l y=+1
J3+4i =2(2+i)
4, Express (5-3)° in theform a+ib
Solution : -
(5-3) =a+ib
(5)* - ()’ -3(5)(3i) (5-3i) =a +ib
125 - 27i° - 225 +1351° =a +ib

125+ 27i —225 -135 =a +ib= a+ib=-10 —-198i
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5. Express (-3 +v=2)(2/3 -i) intheform of a+ib
Solution : -

Let (V3 ++/-2) (23 -i) =a +ib

(-V3 +iv2)(2V3 i) =a +ib

—6i ++/3i +2i\/6 —i2J2 =a +ib

(\/5—6) +i(2J€ +J§) =a +ib
SHORT ANSWER QUESTIONS

1. If z=3-5i then show that Z° -10Z° +58z -136 =0
2 =(3-51)°=3 -(51)’-3(3) (51)(3 -5i)
=27 +125i -135i —225 = -198 -10i
2> =(3-5i)" =9 +2512 -30i =-16 —30i
L.H.S =27° -107° +58z —-136
= -198-10i -10{ -16 -30i} +58{3 -5i} -136
334-334+10i -10i =0 =RHS

1 1

2. If x+iy= — =
1+cos@ +isné@

6{ e .. 9}
2C0S—<COS— +iSin—
2 2 2
Solution : -

: 1 1
X+iy = =

2coszg +2i sing cosg 20056{0056 +i sine}
2 2 2 2 2 2
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g .. @
cos —ising
+iy =
V=9l 6. 6|6 .6
2c0s— | cos_ + isin— || cos— —isin—
2 2 2 2 2
g .. 06 g .. 6
cos_ —isin_ cos_ isin_
_ 2 2 _ 2 _ T2
2c05% Jcos2 € +5n? Ol 20087 2008Y
2 2 2 2 2

x+iy:1 —I—tang:> X:E: 2x=1
2 2 2 2

4x°=1 O4x* £ 0

3. If x+iy= 3 _ show that x* + y* =4x -3
2+cosfd+isné@

Solution : -

Xty = 3{2+cosd -isin 6} Xy = 3{2 +cos6 -isin &

(2+ cos8)’ ~(isin )’ ~ 4+ cos’ @ +4cosf +sin 6

3{2+ cos@ -isin 6}

O i
b 5+ 4 cosd

_3(2+cosf) _ -3sing
5+ 4cosf y 5+ 4cosé@

2 i 2
LHS %2 + y?= 3(2+cos6)|” [ -3sing_
5+ 4cos@ 5+4cosd

9{4+ cos’ @ + 4cos@ +sin? H}
(5+ 400567)2

_o{sraest) o

(5+4cosg)’  5+4cosd

RHS 4x—3=12(2+0059) _3 =24+1/296¢—15-W

5+ 4cosé 5+ 4cos@
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RHS:L
5+ 4cosé
0 LHS=RHS
. 2+i . .
4. If u+id =—— and z=x+iy thenfind 4,9
z+3
Solution : -
urig=—2t
X+iy+3

U+i19:{2+i}{ XM: (2+i){x+3-iy}
X +iy {(x+3)+i)} {(x+3)—i)}
:2(x+3)—2iy+i(x +3) +y
(x+3)2—i2y2

(2x+ y +6) +i{x+3 -2y}
(x+3)"+y?

u+id=

2X+y+6 o X =2y +3

Ue > >
(x+3) +y*  (x+3) +y°

2-i -2-11

5. Show that > and ar e conjugate to each other
(1-2i) 25
Solution : -
Let a+ib+ 2_'2= 2._2| :
(1-2)" 1+4°-4
_ 2-i  -3+4i _6+8 +3 -4’
-3-4i 3+4i 9 -16i°
a+ip=—2+11
25

Conjugate of 2+ is 211
25 25

Hence proved
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. 2 . 2
6. Write a+!b - a__'b intheform of x+iy
a-ib a+ib

Solution : -
a+ib)"_(a-ib) _[a+ib_a-b][a+ib _a-ib
a-ib a+ib a—-ib a+ib) (a-ib a+ib

{(a+ib)2 +(a —ib)zH(a +ib)’ ~(a +b)2}

a’—i’b’ a’ —i’b?

_2{a’ +i%7}{4aib} _siab(a’ -b)

a’ +b? a®+b?
_ -8iab(a’ +b?) _
Given 21D =X +iy
~8ab(a® ~b’)
R

7.~ Findthesquareroot of —47i +i8y3

Solution : -

Let \—-47 +i8y3=x +iy

Squaring on both sides
—47 +i8J3 =x% —y? +2ixy

X y? =—47 2xy =83

2 + yZZ\/(XZ _y2)2 +4x2y?

- \/(_47)2+(8\/§)2 =/2209 +192
=/2401=49
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X+ y? =49 ,

s y- =48
X°—y'=-47

- y:i4\/§
X =1l=>x=%1

Oy 4% 832 {} 4i\/§}

1
If (x—iy)s =a —ib then show that

o<

:4(a2 —bz)

| x

Solution : -

1
(x-iy)s =a-ib Cubing on both sides we have
x—iy =(a-ib)’ = x—iy =a® +b% -3a’ib -3ab?

x=a’-3ab* y=b’-3a’
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