CBSE Class 11 Maths Notes Chapter 5: CBSE Class 11 Maths Notes Chapter 5 our
knowledgeable instructors prepare complex numbers and quadratic equations.

This CBSE Class 11 Maths Notes Chapter 5 aids students in finding fast, precise, and effective
solutions to problems. Additionally, we offer step-by-step solutions for every NCERT problem,
guaranteeing that students comprehend them and ace their tests.

CBSE Class 11 Maths Notes Chapter 5 Overview

Several important mathematical theorems and formulas are included in this class 11 revision
note for Maths chapter 5 on complex numbers and quadratic equations. To cover all of these
topics, the NCERT textbook includes a ton of practice questions that will make it easier for
students to understand greater concepts in the future.

We offer answers to all of these issues by outlining each step with appropriate justifications.
This specific set of NCERT chapter 5 class 11 maths study notes is intended to assist students
who want to pass their maths examinations even at the last minute.

CBSE Class 11 Maths Notes Chapter 5

What is a Complex Number?

A complex number is represented by the notation a + ib, where "b" is an imaginary number and
"a" is a real number. The complex number that guarantees i2 = -1 is made up of the symbol "i."
One-dimensional number lines are added to represent complex numbers. A complex number in
a complex plane is typically represented as the point (a, b), and can be written as a + bi.

We must understand that a complex number, like i, -5i, etc., that has no real part is referred to
as being wholly imaginary. Furthermore, a real number is a complex number that has no
imaginary component at all.

Re(Z) = x and Im(Z) =y are the real and imaginary parts of a complex number, respectively,
where x and y are real integers. A complex number is defined as several type x + iy.

Properties of Complex Numbers
Below is a list of a complex number's characteristics:
Ifa+ib=0,thena=0,andb =0 are two real numbers.

If a +ib = c + id holds for the real numbers a, b, and ¢, thena=cand b =d.



Z1, 72, and Z3 are a set of three complex numbers that satisfy the distributive, associative, and
commutative laws.

Complex numbers are conjugate to each other if the product and sum of any two given complex
numbers are both real.

Regarding the two complex numbers, z1 and z2, we have |z1 + z2| < |z1] + |z2|.
Any two conjugate complex numbers always add up to a real number.

Any two conjugate complex numbers always have a real product.

When a given number is in the form of a + ib, where a,b € R and 7 = 4/—1 it is called a complex
number and such number is denoted by ‘z'.

z=ua+1ib

Where,

a= real part of complex number and,

b= imaginary part of complex number.

1.1 Conjugate of a Complex Number
Consider a complex number z = a + b,
Then its conjugate is written as 'z".

Whose value is defined as z = a — 7b.

Algebra of Complex Numbers



Let z; = a + ib and 22 = ¢ + id be two complex numbers where a,b,¢,d € R and i = 1/—1.
1. Addition :

21+ 22 = (a + bi) + (c + di)
=(a+c)+ (b+d)i

2. Subtraction :

z1 — 29 = (a+ bi) — (c+ di)
=(a—c)+ (b—d)

3. Multiplication :

21 - z3 = (a + bi)(c + di)

= a(c + di) + bi(c + di)

= ac + adi + bei + bdi?

= ac — bd + (ad + be)i ( i2 = —1)

Note...
a+ih=-c+id
=a=c&kb=d
I: =10
g gteir ] B T=1
—1; r=2
l—i; =g

3 \/E\/_ = +/ba is only possible if atleast one of either a or b is non-negative.

Argand Plane

Any complex number z = a + b can be represented by a unique point P(a, b) in the argand plane.

Modulus and Argument of Complex Number



(i) Distance of z from the origin is referred to as the modulus of complex number z.

ltis represented by r = |z| = v/a2 + b’

(i) Here, @ i.e.The angle made by ray OP with positive direction of the real axis is called the argument of z.

Note.

z1 > 2 or z; < zg has no meaning but |z1| > |za| or |z1| < |z2| holds meaning.

Principal Argument

The argument '@’ of complex numbers z = a + ib is called the principal argument of zif — < 8 < .

b
.and @ be the arg(z).

Considertana = |—
a

Polar Form

a=rcosf &b=rsiné
where r = |z| and 8 = arg(z)
. 2 =a+ib
= r(cosf + isin B)

Note...

A complex number z can also be represented as z = frefﬂ, it is known as Euler’s form.
Where,

r = |Z|&0 = arg(Z)

Some Important Properties



1.{58) ==
2. z+ z = 2Re(z)
3. z— z = 2ilm(2)
A7) +7 =7 + 2
5. %129 = %1. %2
6.z =0=2z=0
7.2z Z = |2

21 1
6 [zl = o i | 2 = 12
9. 12| =l = | 4

10. |21 + 20" = |21 |* + |22|* + 2Re(2172)

1. |21 + 29| < |21] + |20] (Triangle Inaquality)

12 |m —z| = ||z — |zl

13. [az, — ]:nzg|2 + |bz: + az3|2 = {aﬂ +b2} (|:51[2 + |zz|2)
14. amp(z; - z2) = ampz; + ampz + 2km; kel

Yo

15. a.mp(
Y1

)zampzl —ampzs + 2km; kel

16. amp(2") = namp(z) + 2km; ke I

De-Moivre's Theorem

Statement: cos nf + i sinnd is the value or one of the values of (cos@ + isin )™ according as if 'n' is
integer or a rational number. The theorem is very useful in determining the roots of any complex quantity.

Cube Root of Unity



Roots of the equation x> = 1 are called cube roots of unity.$
Roots of the equation 2> = 1 are called cube roots of unity.

z° —1=0
z-1)(z*+z+1) =0
z=1 or z24+z+1=0

2 2
| — \_.V;_/
W w

~1 3/3 —1-—iy/3

(i) The cube roots of unity are 1, 5 5

(i)w® =1
(iit) If w is one of the imaginary cube roots of unity then 1 + w + w? = 0.
(iv) Ingeneral 1 + w' + w? = 0; where r € I butis not the multiple of 3.

(v) In polar form the cube roots of unity are:

o 27 . 27 47 | 4
cos(0 4+ 2sin0;cos — 4+ 2sin —,cos — + 2sIln —

3 3 3 3

LOCI in Complex Plane



(i) |z — z0| = a represents the circumference of a circle, centred at z,, radius a.
(i) |z — zo| < a represents the interior of the circle.
(iii) |2 — z0| > a represents the exterior of this circle.

(V) |z — z1| = |z — 22| represents _L bisector of segment with endpoints z; and z3.

circle, k # 1 }
1 bisector,k =1

(v) = k represents: {

29
(vi) arg(z) = @ is a ray starting from the origin (excluded) inclined at an Z@ with a real axis.
(vii) Circle described on line segment joining z; and z2 as diameter is:
(z—21)(2—22)+(2—22)(z —21)=0

(viii) If z1, o, z3 are the vertices of an equilateral triangle where zp is its circumcentre then

1 1 1
(a) + + =0
79 — 73 Z3 — 71 Z] — %2

(b) zé + z% + 221 — 2129 — 29293 — 2921 =0

(c) 2(1} + z} + z% = Sz},

Important Identities



2 +x+1=(x—w) (x—u?)

(i) x2 —x+1 = (x + ) (x + w?)

(i) 22 + zy + 4* = (z — yw) (z — y?)

(iv) x* — xy +y° = (x + wy) X+yw)

W) &* +y° = (2 +iy)(z — iy)

vi)z* +3° = (z + ) (z + yw) (z + )

(i) x* — y* = (x — y)(x — yw) (x — yo*)

(viii) 2% + 9% + 22 — 2y — yz — 22 = (z + yw + 2?) (z + w? + 2w)
or  (xw + yw? + z) (xw? + yw + z)

or  (xw+y+2zw®) (xw? +y + 2w)

i) 2® + 5 + 2% — 3zyz = (2 + y + 2) (z + wy + w’2) (x + W’y + wr)

Roots of Quadratic Equation



(a) The solution of the quadratic equation,

— b+ /B2 _ 4dac
2a

az® + bz +c=0isgivenby z =

The expression D = b2 — 4ac is called the discriminant of the quadratic equation.

(b) If &« and S are the roots of the quadratic equation az® + bz + ¢ = 0, then

b
(atB=—
(i) aff = —

D
mma—ﬂ=%g;

(c) A quadratic equation whose roots are a and fBis (z — a)(z — 8) =0 i.e.,
2 —(a+B)x+af=0 e,

x2—( sum of roots )x+ product of roots = 0

Particular Cases

(a) Quadratic Equation: If &, 5 be the roots the quadratic equation, then the equation is :
x2 —S1x+S3=0 ie x*—(a+B)x+aBf=0

(b) Cubic Equation: If t, 3, 7y be the roots the cubic equation, then the equation is :

%3 81){2 +S9x—S3=0 ie

2 — (a+B+17)2” + (aB+ By +1a)z —afy =0

(i) If a is a root of equation f(x) = 0, the polynomial f(x) is exactly divisible by (x — ). In other words,
(z — a) is a factor of f(z) and conversely.

(i) Every equation of nth degree (n > 1) has exactly n roots & if the equation has more than n roots, it is
an identity.

Only One Common Root



Let « be the common root of az? + bz + ¢ = 0 and a’z® + b’z + ¢ = 0, such that a,a’ £ 0 and a
b' = a'b. Then, the condition for one common root is:

(cd’ — c'a)’ = (ab' — a'b) (bc' — b'c)

(b) Two common roots

Let a, 3 be the two common roots of

az® + bz +c=0and a'z? + b’z + ¢ = Osuchthata,a’ # 0.

a b c
Then, the condition for two common roots is: — = v = i
a

Transformation of Equations

(i) To obtain an equation whose roots are reciprocals of the roots of a given equation, it is obtained by
replacing x by 1/x in the given equation.

(i) Transformation of an equation to another equation whose roots are negative of the roots of a given
equation-replace x by —x.

(iii) Transformation of an equation to another equation whose roots are square of the roots of a given
equation-replace x by /x.

(iv) Transformation of an equation to another equation whose roots are cubes of the roots of a given

equation-replace z by z'/%.

Benefits of CBSE Class 11 Maths Notes Chapter 5

We have produced all of the review notes for class 11 Maths chapter 5 in compliance with the
most recent CBSE syllabus to ensure that any changes made by the CBSE board are
understood. Teachers with extensive expertise and a thorough understanding of the material
have created the Chapter 5 class 11 mathematics revision notes for complex numbers and
quadratic equations.

Additionally, chapter-by-chapter Mathematics Revision Notes with brief overviews will be shown
to students, which may help them with their preparation. The class 11 maths chapter 5 revision
notes from CBSE are written succinctly using the most recent book editions.

Students can easily refer to the PDF-formatted CBSE Class 11 Maths Chapter 5 revision notes
for complex numbers and quadratic equations anytime they need to, according to us. These
class 11 maths chapter 5 review notes are the result of teachers carefully combing over the
previous ten years' exam papers and then removing them.



It gets tough for the students to keep up with everything because most books contain a lot of
content. One useful resource for simpler study techniques is the Maths chapter 5 revision notes
for class 11.



