$

Y

Jnathem

@te that 4% =11

2it =l and &l,ghere Adsianinteger.

CHAPTER — 1

COMPLEX NfIBERS

In solving algebraic eguaions, the realn system was known to
mathematicians. in th gl 1t therefo akie necessary to extend the

real number system t

x> +1=0, w1ic»)uld not-be_sBved in We domaiiv ofggl number. The

equation begomes solyable if uee new: qugnlit uare roots

of negat'sg ber. An % eniatician C@ stintroduced
0 2

squa% Of hegative beryin the'l 6™ centit
lat ler “and Jo L recognizedNihe coMpley -numbe
0 ~ r

concept. of o,

«
i

Myrricx Numhet SNRE3 8 :
traction, Mult/fRithtion and Division of Complex

Addifign}

Numbens > » 2

1. Addition - B 4

If z, =x,+iy, an&Q S\ +i’y2, then
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2 Advanced Mathematics — 1

2, +2,= (%, +x,)+i(y, + v,)

2. Subtraction S ¢
If z,=x, +iy,, and z2 =X, % en
172 (x1 xz +i y1

3. Multiplication v

If z, —x1+ty1 2—x +1y,

Z1><Zz“( )ﬁ)x(xa"'l)’z
Ifk 1%»number the
kzl%), Xyt ’)’1

\?Vlmon 4

Equahty of Co

e Numbers .

e numbers are’s Qy if Lhcy are "

e @qual 63
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Complex Numbers 3

:>(x1 ) —Oand( )’2)2:0

= (x, —x,)=0 and.g, —@0
= X, = Xx,and y; =Y,

This shows that two complex;umbers w1ll$ual if and only if their

real and i 1mag1nary pai; equal

Con]ugate of a

If z = x-
on]ugate I
s' T/!;y\

) @é:my,

that represe&x complex number =X +iy

Tar-dxes O@and OY usually OX is called the real axis

ed the imagina . The plane is called Argand plane or

or Gau;‘plane. The*point is: called the image of the
a

complex number sguaM z is' said "to be Caffix or complex
co-ordinate of poinQ KO SN 291
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? i;‘
of Algqbraice
be fngj:“omp]ex /m“l//rribers represented

5 yz) respéétivelyﬁ By the definition
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Complex Numbers 5

Let PL, P,N and PK be parallel to the y — axis and P M is parallel to x-
axis. Note that triangles OP, N an §M are congruent.

We have ON = PM = x,. F. M=y,
Therefore, OK = OL + LK +PM=x +x,
PK = PM =PNYBL=

Hence, the co-ordinate the pornt R ‘
(?Cl"‘xz yz)\ ) ALk,

Thus this:siws . that'the poin

the parﬁg am ‘with. e 1in
74 an‘z. v the adjac '

h complete
y grigine with the

lex numbers represented
) dnd P. xz, respectwely By the definition

epresented by AR xz, M }’2)

he potnt P, so that P, P, "is bisected at O
Vg RER Then it ‘can: be easily seen that P

represents the dif{er 4 Z2
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)

"l %91; sin 05 1 51@0362 3 cosdj1 sin 6’2))
civile, R
p oy - /

rl: '2 ‘and auy : 20 85

thus ’X‘
This shows. that a <moz&§(l)f sthe product of two’ complex numbers is

product of their mo in@the arcument (amptitude) is the sum of their
arguments 2O TN N IRB8TS,
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Complex Numbers 7

1

OP1 ’E so/thiat

$ } AR :. (& \ 2 .

. SRE IS EREML o4 . ¢

/ o \ \ : gg \ A 3 :
er for -whickRod®ius-is 7, #° and- < -

. aumber 7,5,
R i 2 =?+z;s@n,@>
3 v AR s &
* RN P2 { N x4
¥ # v /

\; v (cos 0, 4 T 2N e APAT:
LAk (0@‘5 M+ 15in (6, ~6,))

$&

>

This is only a SAMPLE page.
Upon purchase, the gray background will be removed.
To get your personalized e-book / e-copy visit
www.interlinepublishing.com or
www.9thclick.com -> Online Shopping -> Books -> E book / E Copy



8 Advanced Mathematics — 1

2 -
int-an: ;.

con\\str/uct the

s the
the'xsa %

9

GE. 1ts modulus <y and
7

; e quotlent yn
» a 9 \
Modul; tude of ac lex number .

If z —x is a complex nu then 1ts modulus or absolute value is

; in and is d@@kay PIIE LR TR

denoted
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Complex Numbers 9

where |z| is a non negative real number i.e., z| >0

It can be proved that (i) |Z| z! (11 Z|

<
Gi) |2, 22| = 2|2 (W)Jgi |
3

L :e%bby ampz or arg (z)

The amplitude of the lex numbe y

and is defined.as.
*1)(*}
é NS
We wsrat {an R l ‘
hn\§’1n the qua
.&pliu{de. Y e \ VaIue 2ﬂ%l>, ’

mphtude

. o S Ny o
,Q < Fignre 1.6
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Illustrations
1. z=\/§+i ? @
o = tan’ | *ﬁo \
\/g \\\ 6 A s\ 4

Since z = \/§+; = (Q}s in‘first qu . Lhetefore, amp z :a:g

I

\.6

<
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Properties
(i) amp (z, - z,) = ampg, +ampz,
)

. Z,
(1) amp (—J =ampz, —amp

(iil) amp z° = 2ampz

(iv) amp 7" =namp0 2>

Exponential
We have\

= rlcos@ +isind News”
plex num@\x+ V%!

«

L Exampl : ¢ &L
& . Express the fo i 1y the forni of it @ /
\; 4 ( \ ) 8% (1 —\3i) % IS

' S T NS AT LR
A0 AR T RN 9L,
Y392 5+51.+'§ & 3l. TRy
: <3—,&jw A et o
ENIRT R BN AR TEARS

bx \

» (i) Let z :1—

\ AR
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(i) _P+i®+2.00 _1-1+42i

1P-i? 1—(—1)\é 2
(ii)LetZ:w . :

24i AL ’

_ 3-9iFi 3 B8N
ozﬁ) B4 %l
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iy 30 3%)° - ()i

2i—1 2i-1
(-1 - (=) 4 @+ixzi+1

a USRI Ry, 2i +1

G035 g »

2.0f z _Qz‘v
(i) @% (n)

O@ R
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14 Advanced Mathematics — 1

122, +2,-5-i| [23-2i)+(2+i)-5-i
122, -2, +3—i| |2(2+i)=(@2i)+3i|

(iii)

—~

N $ v | ]
pioé t?/ i on a complex

; 38 < %‘g o
A 2 < 42
¢ Ny 7
\
5 2 s A >
SN SOy 2
~ v \ v
341
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(i1) Let z=

AL A=
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