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Real and Complex Numbers

Mathematics-9

Exercise 2.5

Need of Complex Numbe (K.B)

Since square of a real number is non-
negative. So the solution of the equation

x*+1=0 or x’ =-1 does not exist in R. To
overcome this inadequacy of real numbers,
we need a number whose square is —1.
Thus the mathematicians were tempted
to introduce a larger set of numbers called
the set of complex numbers which contains
R and every number whose square is
negative. = They invented a  new

number\/—_l, called the imaginary unit,
and denoted it by the letter i (iota) having

the property that i’ =—1.

(K.B)
The swiss mathematician Leonard Euler
(1707-1783) was the first to use the

symbol i for the numberJ—_l L
p (U.B+K.B)
Number like \/—_1,\/3 etc are called pure

imaginary numbers

Definition of a Complex Numbe
(U.B)
A number of the form a+bi where a and b

are real number and r':\/—_l, is called a

complex number and is represented by z.
i.e. z=a+ib

et of Complex Numbe (U.B)

The set of all complex number is denoted by
G

C:{zlz:a+bi,where a,be R and f:x/—_l}

Note| (U.B+K.B)

ww.lasthopestudy.com

(i) The numbers a and b, called the real
and imaginary parts of Z are denoted

as a=Re(Z) and b=1Im(Z)

(ii) Every aeR may be identified with
complex numbers of the form a+0i
taking b = 0. Therefore, every real
number is also a complex number.
ThusRcC.

(iii) Every complex number is not a real
number.

(iv) Ifa =0, then a + bi reduces to a purely
imaginary number bi. The set of purely
imaginary numbers is also contained
NG,

(v) Ilfa=b=0,then z=0+i0 is called
the complex number 0.

The set of complex numbers is shown in

the following diagram: (U.B+K.B)
Whole || Nawral
Rational | / ke g e
numbers =1 Integers Zem
Real / \ Negative -
Complex / i \ n“j;ir:r[s
numbers \ Irrational
Pure numbers
imaginary
numbers
onjugate of a Complex Numbe
(U.B+K.B)

If we change i to —i in z=a+bi we obtain
another complex number a-—bi called the

complex conjugate of z and is denoted by z
(read z bar)

Thus if z=-1—i, then z=—1+i
The number a+bi and a—bi are called
conjugates of each other.
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Note (U.B+K.B)

(i) Z=12
(ii) The conjugate of a real number

z = a+ 0i coincides with the number itself

since Z=a+0i=a-0i=aqa.

(U.B)
Forall a,b,c,d eR,
a+bi=c+di Ifandonly if a=cand b=d
e.g., 2x+y’i=4+9i if and only if
2x=4 and y’ =9, ie, x=2and y =13

Properties of Complex Numbe
(U.B)

Properties of real number R are also valid
for the set of Complex numbers
(i) Zy =7, (Reflexive Law)
(i) If z, =z, then z, =2
(Symmetric Law)
(i) If z, =z, and z, =z, then z, =2,
(Transitive Law)

MATHEMATICS-9 Unit-2

75



Watch Video Explanation of these notes on our website: www.LastHopeStudy.Com

Unit -2

Real and Complex Numbers

i) (-i) (A.B)
m (RWP 2021, MTN 2021, SWL 2021, D.G.K 2017)
Solution:
Q.1 Evaluate (_,-)E
(i) i’ (A.B) _ 8
Solution:
olution . o (1'2)4
i
=i%i =(-1)" « =11
= (12 )3 i =1
= g :
\ w)  (-) (FSD 2017) (A.B)
=(-1) 4 i*=-1 Solution:
= _%xi (_I‘)S
=—i .5
=-—1
G i (A.B) =—i*j
(LHR 2021, FSD 2017, 21, SWL 2018, ' 3
SGD 2018, BWP 2017, 21) = —(i 2') i
Solution: » B _(_1)2 i 24
!_) = g =
() =~
25 !
=(-1) i*=-1 i) i (A.B)
=-1 Solution:
(i) " (LHR 2017) (A.B) P’
Solution: =
it SIS
() A
‘ =G P =
=(-1) L=l ==
Q.2  Write the conjugate of the following numbers. (K.B)
Complex Conjugate
Part# Number of Number
(i) 2+3i 2-3i
(ii) 3-5i 3+5i
(iii) —i i
(iv) —3+4i —3—-4i
v) —4—i —4+i
(vi) i-3 —i-3
Q.3  Write the real and imaginary part of the following numbers. (K.B)
Part | Complex | Real | Imaginary
# Number | Part Part
(i) 1+i 1 1
(i) —1+2i -1 2
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Q.4 Find the value of x and y if x+iy+1=4-3i

Solution:
Here
X+iy+1=4-3i
X+iy=4-3i—-1
X+iy=3-3i

Real and Complex Numbers
(iii) —2-2i 2 -2
(iv) —3i 0 -3
v) 2+0i 2 0

(A.B)

(GRW 2017, FSD 2016, RWP 2017, 18, MTN 2019, D.G.K 2016, BWP 2021)

By comparing real and imaginary part, we get

x=3 and y=-3
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