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11TH MATHS WY

CHAPTER:1
COMPLEX NUMBERS

Complex numbers
The number of the form z = a + bi wherea,b € R and i = vV—1 are called

complex numbers. N
| (2= 4
Set of complex numbers is denoted

Mathematically ,Z‘f _};
c={z |z—a+bl/\abER&i=\/—_1}
_ /—_Lf _ —

Su_C}{ W a

> ais called real part and b is called imaginary part of complex number.

> Real partis denoted by Rez and imaginary part by Im z of complex numbers

\/

¢ > Everyreal number is a complex number with 0 as its imaginary part

;=OL+OL — ot+D=Aq

7= atce /é V4
Coa'ugate of complex numbers:
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It is denoted by z.

For example 4 — 5i is a complex conjugate of 5 + 4i.

el

«» Areal number is self-conjugate.

Z.: &,(.-DL = QO t 0 =d

% — X
Operations on complex numbers EZ} = Qa 1"5 L .
The symbols a, b, ¢, d, k represent real numbers. ZV: c+ O(L

(i) Addition (a + bi) + (c+di) =(a+c)+i(b+d)
(i) K(a + bi) = ka + ikb

(iii) Subtraction (a + bi) — (¢ + di)

=a+bi—c—di
=(a—c)+i(b—d) 3
e o - =-1
(iv) Multiplication (a + bi)(c + di) o

= ac + adi + bci + bdi2
=ac + adi + bci — bd
= (ac — bd) + (ad + bc)i

Complex number as ordered pairs of real numbers
The complex number a + bi can be written as an ordered pair ( ,

In ordered pair form some properties are as follows:

. B B 3 Po/m/
i. (ab)=(c,d)ea=cAb=

ii. Addition: (a,b) + (¢,d) = (a +c,b+d) z)/ _ C+ C{ L ..__,LC-JAJ

iii. Multiplication (a, b)(c, d) = (ac — bd, ad + bc)

iv. Subtraction: (a,b) —(c,d)=(a—c,b—d)

v. ProductofrealiRMBER with complex number:

If k is any real number, then k(a, b) = (ka, kb)

Properties of the fundamental operations on complex numbers: —

o Additive identity in C lS- = 1 Z Qa-t ét - @ L)
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)

o Every complex number has additive inverse (—a, —b) 7z TI:(Ol ) b) 1"(‘0) 9)
' =©@,4)=
o Multiplicative identity is (J0) — [+ OL = 1 @) Z/

o Every non-zero complex number has multiplicative inverse. The multiplicative - l

. . a —-b . .
inverse of (g, b) is (m,m) z:‘q%b\, z—:,—g-p Ojl_{"él

o The set C of complex numbers does not satisfy the order axioms. In fact there is no
sense in saying that one complex number is greater or less than the other.

Argand diagram:

Every complex number will be represented by one and only one point of the
coordinate plane and every point of the plane will represent one and only one

complex number.
>/ E = @ J b)

K ) | e
Z-phale % =
Co7” b (e ) | (o )

~X

/

The components of the complex number will be )/

the coordinates of the point representing it.

The argand diagram is a way of representing one or more complex numbers on the
complex plane.

Points on the x — axis represent real numbers whereas the points on the y — axis
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represent imaginary numbers.

In an Argand diagram, the complex number x + yi is uniquely represented by the
order pair (x,y)

Modulus of complex number: "]d Z =X+t L=, 4)
The real number \/x2 + y2 is called 7| ' ]
af ! perp
the modulus of the complex number r\\ (7
, - . /
X + yi and it is denoted by |x + i N o L
D&Y Ly

hif=pop toabe

<N
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EXERCISE 1.1
1. Simplify

P64t

L

fuﬂ;w

eL;‘/"} .
_ eyt = wtmt s

(i) V7 x4
= L

.2 otM+h; ot a

) Iél _Qz N
.-L._L.z/l

)L
/(DL?LMX

—

(i) (— 919 19
— (L)
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(iii) (—5'319 1

— (,Ll

-
= l/lsaH
= L .I

;/(L )
. Lz"’],
s —C- I) L
:/L’J—) L
|-|:,;l.,

(iv) (— 1)2 — ’I_|°' = 1.
| ) L “n -t
7(”2' | _

) )
= = "2 — L ox b
= L e L.
I ! Lo L
—_ _—
= 20 +1 .LzP ! - L“ —L
[ MU
L v
rove that z = z iff z is yreal.
AJ ,,1: ol +bt S then?

sefpor, 7!

p(ztkt 4’? bL="2
L_,—
Q—b tM b =0

9L =F O .
E? CL‘{’bL = O{’f’ot = CL
= & sead b

Conven/&“of/ hh 2 oo

gu,/??am
Z- d
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u'm MATHS &

EXERCISE 1.1

3. For z € C, show that:

zZ+ Z
i. — = Re(z)

1% - athl €C ten
z 90L’b"

é\”g, %*E

R,
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zZ—Z

ii. ; -=Im(z)
bt Z= arbl€(C th7
i/-
FHS = =7
. otk = Condd)
R .
L
AW
ii. |zI?=2z.2
I 2 o+u € C tor
; =d’bi
DU - 2 E

= (d-‘f‘b[) Ca’éi)

- &L,b» :(()L’f"é)<a 'b)
z O{L /eol') ',L’;_—)
s a - b ‘

Cote —O
F . ato
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Lot —O
z,, OL—f—bL _
7 - {8
¥ b
(%/&9 OLL—f-'éL /@
o © =
(z| = #F#
1z
IV.E=W
sof £ autbl € C e
Z - abt
7l —P
A&
7 -t
ps = Z - azb
2 Z ey
i 2
Y At
A A
Lys = Z atbt
T oot gt
o — (41
a—tt s
= N ”éLLL
d_{ .
: L
- G/éLJ_ = _g_/;‘/%
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4. Find the multiplicative inverse of each of the following numbers:

i. (—4,7)
J"J ?"("L[) %)
Fe -y 7L R
N)M’V@@vﬂ)w_ Invebe = 7L = ?
!
T A
A
) | y- 7t .
: ?Z)jlmf ,a( )ty
- /i:ﬂ . LL’/]
L=
s e | s
L. —L - %
= /gf ok A
1o~ 4 _F
# (?f LG
) b)
2 (FaK P = (&
&=4F b= “J?
Muﬁ}’f/&'(ﬂ}'./l InVeue
— a } b
- é or+ b
Z' ;< @:)’ L f'j; //>l>
([?)+tf§> Qéij»((«j;
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CHAPTER:1

COMPLEX NUMBER

5. Separate into real and imaginary parts (write as a simple complex number):
o 2-7i O
(i) — -

4+ 5i . .

7 | _
?:gf)\ 4 N &/bé
- _ <L
_ Al L)~ Ly . ) s —?
y* —(su) (b (@ b)
&-/ot—«/&@tngb‘LZ 2
b= 25 (" LT

_ 8 — 38 — 35
[+ 25
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\

I\

|

—

& — oL — 9>
b+ 25
@ —3 8 — 38l

&5—°-°> -

9/
2+ — 38t

4|
—27 _ R&

—_—

oy “)
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(=24 30)?
W) = =3
J+L

A >
i (o—b) = otrboral

N e A Y

]
> ~ SR
;L]L ‘I‘Z{’I&L v L =-]
/
|—tL _
016’0 —+ 4 —IlAL
-
|+ L
I+ L
_S — R
- [+ L
_ -—g'—lﬂ A ] —L
[ +L [ =L
s iy
{& _LR/ N
_SESN S AL AL
B | — )
_ e AL R
[ + ]
R T Y )l e
= o o
= '—//i o
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S5 "o
(iii)l;._i_l_
L
e ,L__)K L’——
[+L [ —L
LC1=Y) e
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-
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O LV )

A4

g5

ard

6. Ifzy =2+4+1i,z, =3 —2i,z3 =1+ 3i then express ZL% i the form of

a+ bi.

Ly =1 )
Zo = 142
Z %
Z,

Z, = FL
Z, AN =3t

(2.~1) Ci—al)

5 —AL

_ g3l -1 (1-39)

1l

—
—

e I
9 — LL— L3t
221

R— 7L —3
-t
2> — AL

] -7

el

3 =2
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7. Ifz; = 2+ 7i and z, = =5 + 3i, then evaluate the followin
i |221 — 4z, 2 - atbt , |#l= f//
“UEz =R (247D =4 C—WSQ
— Zf—r/L/L 1+ 20— IRL

= Ry R
[ —vb=d @)+
_ Jg%é + 4

[Ty G
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= d & | (1 —

I
- 2 s 4w

ii. |3z + 22|

Ifzy =24+7iand z, = =5+ 3i

Z = 2+t Z—l =97
27, + 3Z = >/ 2’(720’*&62’%0
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3Lt &L= 3L2T7ZL>’*/9\ (2’?&)
- Lt Rt e
— [D+ FL

wa% o+ 7

?m

,,w@”‘b



http://www.RanaMaths.com
http://www.RanaMaths.com
http://www.RanaMaths.com

iii. |—72z, + 22,]

IfZl=2+7landZZ=_5+3l

7 .= -S+3L . = -S—3!
rh 2 -2l tadre L)

7R 2T — m

;ﬂzs’+ 720
sy A
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iv. |(21 + 22)3|

Ifz; =2+7iand z, = =5+ 3i
it > = ,’LT?L -+ C’S’/'.SD
= Frf =S T3t

L L-3)
o E) ) - -l Lot >
Sl — RE-gplLinl =3

—opDL L —2FT FovL *Z}DF
_ gl L AT TrocD A
L _ 214 9o + Al
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_ gootel) [ —AF T Troeb T
_ //LTJOL/Q\%JV 9o + Aol

9L 73 /}3“

—

—

@,ﬁ_) (373" + (- ;503

202129 + 522970
ngo/z‘?

— /Dq M
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