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Complex Numbers

Terminating
decimal fractions

Non-Terminating
decimal fractions

Unity Prime
Numbers

Composite
Numbers

Weightage = 6% Periods = 12

Fractions (Non-integers)



2

2.

1. Every real number is a complex number with zero as its imaginary part.
    i.e a = a + 0.i  = (a, 0),   a       .

Notes:
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3.

( z ) = z,     z  , i.e double conjugate of a complex number neutralizes the effect
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OOO
x

Y

Y

z = a+ibz = a+ib
P(a,b)P(a,b)

z = a+ib
P(a,b)

x
|OA|= a|OA|= a|OA|= a

|OB|= b|OB|= b|OB|= b

Complex Plane

Imaginary axisImaginary axisImaginary axis
BBB

AAA
Real axisReal axisReal axis

bbb

Generally, 

1. The modulus or absolute value of a complex number is a non-negative
    real number.

2. Geometrically, the modulus of a complex number z = a + ib represents
    the distance      from the origin to a point (a, b) representing the
    complex number in complex plane.

Notes:

or z-plane.

Let Let (iii)
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or smaller
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(ii) Show that i   + i       +  i      + i       = 0,    n    Z.
n+1 n+2 n+3

OOO

000-3-3-3 -2-2-2 -1-1-1

z=-3+4iz=-3+4iz=-3+4i

-1-1-1

55

44

33

22

11

5

4

3

2

1

111 222 333

PPP
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L.H.S

R.H.S

z z1 2

z1z2

L.H.S

R.H.SL.H.S =







-1 -1and  |z | = |z|  ,     z   





13

Hence proved.

Remark: Students are advised to prove the property

O X

Y
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R.H.S

L.H.S

L.H.S

R.H.S
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, (0, 0)

then V
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9. If x = 1-5i, show that x      2x + 26 = 0.

10. If x = 2 +  3i, nd the value of x    4x  + 8x + 55.4
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All

All

A complex number
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reprsented
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z   1 = (z + i)(z   i)(z +1)(z   1)
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Weightage = 15% Periods = 48

Matrices &
Determinants

, enclosed within square brackets or parenthesis
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main

main

main

main

and

are unit matrices of order 1, 2 and 3 respectively

1.

2.

Notes:
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1. In skew-symmetric matrix, all the main diagonal elements are always zero.

2. If A is any square matrix then A + A  and A   A  are always symmetric and
    skew-symmetric matrices respectively.

Notes:

1. If A is an idempotent matrix then A  = A,     n    N.
n

2. Matrix multiplication will be discussed in detail in section 2.2.1.

Notes:
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Idempotent matrix is a periodic matrix of period 1.Note:

1. If A is any square matrix over    then                 .

always
of

2.

Notes:

the



and
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Find the values of unknowns x,y & z given that following matrices
are Hermitian.

Find the values of the unknowns f, g & h of the square matrix

so that it becomes symmetric matrix upper triangular matrix

12.

B C
1 + xi

3 + zi

7 x y + i

5i -1 7-2i
7-3i -4

y + 2i

2

5 2 1
g-3

f +1

-1 4

2-h 7

(a)

3 -4 2
2-f

h-7

8 7

g+4 -1

(b)



36



37





39

[Closure property]

[Associative property]

[Left Distributive property   over +]

[Multiplicative identity property]

[Multiplicative inverse property]

any non-zero

0 , where O is a null matrixO 0

[Commutative property]

[Associative property]

[Additive identity property]

[Additive inverse property]
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(real, imaginary or complex)
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(iii) kA {0}

Notes:

k
k
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L.H.S = (AB) 1

R.H.S = B 1 A 1
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following matrices as

5A
5
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square

or columns of a square

or columns of a square
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or column

or column of a square matrix
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of a row or column of a square matrix A is

or column or columns 

L.H.S

or column of a square matrix

&

or column

or column of a square matrix
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The determinant of diagonal, scalar, identity, upper triangular &
and lower triangular matrices is the product of the elements of the
main diagonal.

Note:
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Notes:
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A A
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Diagonal

, where k   0

All

All

In Skew-Hermitian matrix, elements of the main diagonal are________
numbers.

Purely real

Either zero or purely imaginary

Complex
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an

an an ?
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Vectors

Weightage = 10% Periods = 24



u

v

v

1 unit

v

v

|v|

v

-v
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in the direction
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a
a

b

-b

a - b

a

ba +
 b

a

b

a

b

b

a

x-axis

OP

O

y
-a

x
is

P (x , y )1 1

       Two vectors a and b are said be parallel if
perpendicular distance between them at every point
is constant (same).
Alternatively, two vectors a and b are said to be parallel
if each may be expressed as a scalar multiple of the
other. i.e a = kb, where k may be any non-zero scalar.
In gure 3.7, a and b are parallel vectors, we denote as
a   b



bc 
= 

a +
 b

a

a

b

b

ac =
 a+b = b+a
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c d 

a

D

A B

E C

V = ai +
 bj

ai

bi

P

y-axis

x-axis

j

i (1, 0)O(0,0)

(0, 1)
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X

O 

XY = y - x
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0 yy

Z

Z

x

x
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y

z

x

Right-handed

y

z

x

Left-handed

C

(x,o,o) 

B

A

(o,y,o) 

y -axis 

x -axis

(o,o,z) 

OOOP (x,y,z) P (x,y,z) P (x,y,z)

z -axis

yx

z

z

y

x

O
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Y

X

O

OP

P(x, y, z)P(x, y, z)P(x, y, z)
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P Q

RO

A

B 

C

R

A+B B+C

QR

A

A

O
P B 

B 

R = A+B

R = B+A
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L.H.S

L.H.S

R.H.S

R.H.S
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i.e. Cross product of two vectors is anti-commutative.

[   By R        R ]2 3 
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F

Axis of
rotation

Radius from axis
of rotation to point
of application of
the force.

 r sin q

Point of
application
of the force

Applied 
force

90
0

 O
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Sequences
& Series

Weightage = 6% Periods = 20
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5
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1
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1

1

1

1

11

1

1

1

1
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3 3

44

5 5

66 15 15

10 10
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Miscellaneous
Series

Weightage = 3% Periods = 8
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17 25

9 13
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Permutation, Combination
& Probability

179

Weightage = 8% Periods = 24
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tossing of a coin
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1st Draw1st Draw1st Draw

2nd Draw2nd Draw2nd Draw

8B8B8B 3R3R3R

3R3R3R 8B8B8B 3R3R3R

24BR 24RB 9RR

8B8B8B

64BB
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Mathematical 
Induction &
Binomial Theorem

214

Weightage = 8% Periods = 20
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8Functions
& Graphs

Weightage = 9% Periods = 24
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or   D   =    - {1,3}f
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f

Notes:a function
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Linear
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Notes:
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Notes:
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Linear 
Programming (LP) 9

Weightage = 5% Periods = 12
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-2 -1

-1

-2

0
0

(3,0) (3,0) (3,0) 

Shaded Shaded 
RegionRegion
Shaded 
Region

1 2 3

3y+2x < 63y+2x < 63y+2x < 6

(0,2)(0,2)(0,2)

3

2

1
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0 2 4 6 8 10 12-4 -2

-2

-4

8

6

4

2

Shaded Shaded 
RegionRegion
Shaded 
Region

5y+3x > 305y+3x > 305y+3x > 30

(0,6)(0,6)(0,6)

(10,0)(10,0)(10,0)
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Since coefcient y are positive. Therefore
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1

1 2 3 4 5 6

D (0,6)D (0,6)D (0,6)

B (3,1)B (3,1)B (3,1)

C (1,3)C (1,3)C (1,3)

OOO

A (6,0)A (6,0)A (6,0)
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2 4 6 8 10 12OOO

(0,14)(0,14)(0,14)

Feasible Feasible 
regionregion

Feasible 
region

DDD

CCC

BBB

AAA (8,0)(8,0)(8,0) (12,0)(12,0)(12,0)

(0,8)(0,8)(0,8)

(0,6)(0,6)(0,6)

4
x +

 2
y =

 2
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4
x +

 2
y =

 2
8

4
x +

 2
y =

 2
8

x + 2y = 12

x + 2y = 12

x + 2y = 12

2x +2y = 16

2x +2y = 16

2x +2y = 16

(7,0)(7,0)(7,0)
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14

12

10

8
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2

2 4 6 8 10 12OOO

A (7,0)A (7,0)A (7,0)

B (6,2)B (6,2)B (6,2)

C 4,4)C 4,4)C 4,4)

D (0,6)D (0,6)D (0,6)

Feasible Feasible 
regionregion

Feasible 
region
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10
Trigonometric 
Identities Of 
Sum & Difference 
Of Angles

292

Weightage = 8%Periods = 24
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, we get
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we get
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angle

ge
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2  + 3  + + = 28887

(45°+  )tan(45°-  ) = 1

cos sin=B+C A
2 2

tan tantan tan tan = 1tanA AB C CB
2 22 2 22

tan1° . tan 2°. tan3°....tan 89°(vii)cos1° + cos 2°+ cos3° +.... + Cos 180°(vi)
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sin50°   sin70°    sin10°     0
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Application of 

Trigonometry 11

317

Weightage = 7% Periods = 24
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Graphs of Trigonometric 
& Inverse 
Trigonometric 
Functions & Solution 
of Trigonometric Equations

337

Weightage = 15% Periods = 40



338



339



340



341

Let us try for  nding the period by replacing x by         , we get

is not the period of sinx

i.e function sinx repeats when x is increased by 2  , 4  , 6  ,... and so on.
But the the smallest positive integer is 2  .

similarly, replacing x by (x + 2  ), we get

i.e

furthermore, 4 6 6 ... = sin(x + 2n  ) n   N



342

1. The period of sinkx, coskx, coseckx, and seckx is      ,
    whereas the period of tan kx and cotkx is      .
    e.g period of sec      is            .

Notes:

2. The period of  sinx , cosx , tanx , cosecx , secx  and  cotx  is   .

2
32

k
k

4
3

3x
2
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Skew-Hermitian Matrix
Hermitian Matrix

f = 0, g = 5, h =   2 f =   1, g = 3, h = 2

f = 6, g = 3, h = 9 f = 2, g =   4, h = 7

(a)

(b)
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All

Either zeros or purely
imaginary nos.
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units

(a) (b) (  )

(d)
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