B.E Computer Science Engineering 2018-2019

18BECS101 Semester-1

Mathematics-1 4H-4C
(Calculus and Linear Algebra for Computer Science Engineers)

Instruction Hours/week: L:3 T:1 P:0 Marks: Internal:40 External:60 Total:100

End Semester Exam:3 Hours

Course Objectives

The objective of this course is to familiarize the prospective engineers with techniques in basic calculus and linear
algebra.

It aims to equip the students with standard concepts and tools at an intermediate to advanced level that will serve them
well towards tackling more advanced level of mathematics and applications that they would find useful in their
disciplines.

To develop the use of matrix algebra techniques that is needed by engineers for practical applications.

To acquaint the student with mathematical tools needed in evaluating integrals and their usage.

To make the student acquire sound knowledge of techniques in solving ordinary differential equations that model
engineering problems.

Course Outcomes
The students will learn:

4.
5.
6.

To apply differential and integral calculus to notions of curvature and to improper integrals. Apart from various
applications, they will have a basic understanding of Beta and Gamma functions.

Fluency in integration usingstandard methods, including the ability to find an appropriate Method for a given integral.
The essential tools of matrices and linear algebra including linear transformations,

Eigenvalues and diagonalization.

To apply differential and integral calculus to notions of curvature and to improper integral and proper integrals.

To solve the system of linear algebraic equations.

To analyze and evaluate the basic concepts of mathematics like matrix operation, vector spaces and calculus.

UNIT I - Matrices

Matrices, vectors: addition and scalar multiplication, matrix multiplication; Linear systems of equations, linear

Independence, rank of a matrix, determinants, Cramer’s Rule, inverse of a matrix, Gauss elimination and Gauss-Jordan
elimination. Simple problems using Scilab.

UNIT Il - Vector spaces

Vector Space, linear dependence of vectors, basis, dimension; Linear transformations (maps),range and kemel of a

linear map, rank and nullity, Inverse of a linear transformation, rank nullity theorem, composition of linear maps, Matrix
associated with a linear map.

UNIT HI - Vector spaces

Eigen values, eigenvectors, symmetric, skew-symmetric, and orthogonal Matrices, Eigen bases. Diagonalization; Inner

product spaces.

UNIT IV - Calculus

Evolutes and involutes; Evaluation of definite and improper integrals; Beta and Gamma functions and their properties;

Applications of definite integrals to evaluate surface areas and volumes of revolutions.

UNIT V - Calculus

Taylor’s and Maclaurin theorems with remainders; indeterminate forms and L'Hospital's rule; Maxima and minima.

SUGGESTED READINGS

OWoNoURWNE

G.B. Thomas and R.L. Finney, (2002), Calculus and Analytic geometry, 9th Edition,Pearson,.

Erwin kreyszig, (2006), Advanced Engineering Mathematics, 9th Edition,John Wiley & Sons.

Veerarajan T,(2008), Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi.

Hemamalini. P.T.(2014), Engineering Mathematics, McGraw Hill Education (India) Private Limited, New Delhi.
Ramana B.V,(2010), Higher Engineering Mathematics, 11th Reprint, Tata McGraw Hill New Delhi.

D. Poole, (2005),Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole.

N.P. Bali and Manish Goyal, (2008), A textbook of Engineering Mathematics, Laxmi Publications.

B.S. Grewal, (2000) Higher Engineering Mathematics, 35th Edition, Khanna Publishers,

V. Krishnamurthy, V.P. Mainraand J.L. Arora, An introduction to Linear Algebra, Affiliated East—West press.
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Unit No. Listof Topics No. of Hours
Matrices

Introduction of Matrix Algebra, Vector, Scalarand Applications.

Problems based on addition and scalar multiplication.

Matrix multiplication—Problems

Problems based on determinants, linear Independenceand rankof a

matrix

Problems based on determinants, linear Independenceand rankof a

matrix

UNIT -1 Problems based on inverse of a matrix

Idea of solvingthe Linear systems of equations

Linearsystems of equations-Matrix inversion

Linearsystems of equations- Cramer’s Rule

Linearsystems of equations- Cramer’s Rule

Tutorial 1: Problems based on inverse of a matrix and Cramer’s Rule

i

(SN

Concept of Gausseliminationand Gauss-Jordan Methods
Problemsbased on Gauss elimination Methods and Gauss-Jordan
Methods

Problems based on Gauss elimination Methods and Gauss-Jordan 1
Methods

A

Tutorial 2:Problems based on Gauss elimination Methods and Gauss- 1
Jordan Methods

Simple problems using Scilab 1
TOTAL 16

Vector spaces
Introductionto Vector space and its applications
Concepts of linear dependence of vectors- Basic problems
Introduction of basic and dimension - Problems
Idea of Linear transformations, range and kernal of a linear map-
problems
Problemsbasedon Linear Transformations
Conceptofrank and Nullity-Problems
UNIT - 1I Problemsbasedon rankand Nullity theorem.
Concept ofrank and Nullity-Problems
Tutorial 3:Problems basedon Linear Transformations
Introductionto Inverse of a linear transformation

N

R




Problemsbasedon Inverseof a linear transformation

Problemsbasedon Inverseof a linear transformationand rank Nullity
theorem

[

Concept of linear Map of compositionand Matrix form

Problems based on composition of linear maps

Problems based on Matrix associated with a linear map

Tutorial 4: Problems based on composition of linear maps and Matrix
associated with a linear map

S I

TOTAL

[T
»

UNIT — 11

Vector spaces

Introductionof Eigen valuesand Eigenvectors

Problems based on characteristic Equation

Problems based on Eigen values and Eigenvectors of a real matrix

Problems based on Eigen values and Eigenvectors of a real matrix

Type of Matrix: symmetric, skew-symmetric and orthogonal Matrices

Problems based on symmetric, skew-symmetric and orthogonal Matrices

Problems based on Eigen bases

Problemsbasedon Eigen bases

Tutorial 5: Problems based on types of Matrix and Eigen bases

Concept of Diagonalization in Matrix

Problems based on Diagonalization in Matrix

Problems based on Diagonalization

Concept of Innerproductspaces

Problems based on Inner productspaces

Problemsbasedon Inner productspaces

Tutorial 6: Problemsbased on Inner product spaces

N R

TOTAL

=
»

UNIT - IV

Calculus

Introductionto Calculus, Differentiationand Integration

Concepts of involutes and Evolutes.

Problemsbasedon Evolutes

Problemsbasedon Evolutes

Basic problems in integration

Evaluation of definite and improper integrals

Evaluationof definite and improper integrals

Concepts of Betaand Gammafunctionsandtheir properties

Problemsbasedon Beta and Gammafunctions

Problemsbasedon Beta and Gammafunctions

Tutorial 7: Problems in improper integrals and Beta and Gamma
functions.

G

Applications of definite integrals to evaluate surface areas

Applications of definite integrals to evaluate surface areas-Problems

Applications of definite integrals to evaluate volume of revolution

Applications of definite integrals to evaluate volume of revolution-
Problems

A

Tutorial 8: Applications of definite integrals to evaluate surface areasand
volume of revolution -Problems

TOTAL

16

Calculus

Introductionofordinary and partial differential equations




UNIT -V

Differentiation rule-Basic Problems

Concepts of Taylor’s theorem and problems

Idea of Maclaurin theorem with remainders

Problems based on Taylor’s and Maclaurin theorems

Problems based on Taylor’s and Maclaurin theorems

Concepts of indetermine forms in calculus

Problems based on L'Hospital's rule

Problems based on L'Hospital's rule

Tutorial9: Problems based on Taylor’s, Maclaurin theorems and L'Hospital's
rule

N

Concepts of Maxima and minima for the functions of two variables.

[E=N

Problems based on Maxima and minima for the functions of two variables

Problems based on Maxima and minima for the functions of two variables

Problems based on Maxima and minima for the functions of two variables

Tutorial 10: Problems based on Maxima and minima for the functions of two
variables

I

Discussion of previous years ESE Questions

TOTAL

16

TOTAL NO.OF HOURS

80

FACULTY IN-CHARGE
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Questions

A square matrix A is said to be ----if the determinant value of A is zero.

A square matrix A is said to be ----if the determinant value of A is not equal
to zero.

A square matrix A is said to be singular if the determinant value of A is ----.

A square matrix A is said to be non singular if the determinant value of A is

A square matrix in which all the elements below the leading diagonal are
zeros,it is called an ----- matrix.

A square matrix in which all the elements above the leading diagonal are
zeros,it is called an ----- matrix.

A unit matrix is a ----matrix.

A system of equation is said to be consistent if they have

If rank of A is equal to the rank of [A,B] then the system of equations is ------
If rank of A is not equal to the rank of [A,B] then the system of equations is

A square matrix A which satisfies the relation A*2 = A is called

A matrix is idempotient if

If the rank of A is 2, then the rank of A" (-1) is

If A is an mxn matrix, then A*T is an____ matrix.

Let A and B be two matrices, then (A+B)"T =

Let A be mxn matrix and B be nxp matrix. Then (AB)"T=

optl

singular

singular

1

upper
triangular

upper
triangular

scalar

one solution

Consistent

Consistent
nilpotient
AN =A
3

mxn

opt2

non singular

non singular

2

lower
triangular

lower
triangular

lower
triangular

one or more
solution

inconsistent

inconsistent
idempotient
A2 =0

2
nxm

(A"T)+(B"T) A"T
(AAT)+H(BT) (AB)'T

Let A and B be two matrices with entries from C. Then A=conjugate =~ complex
of A iff all entries of A are
A diagonal matrix in which all the entries of the principal diagonal are
equal iscalleda  matrix. scalar
A square matrix isa ___ matrix iff it is both lower triangular and upper
triangular. scalar
The product of any two non-singular matrices is
scalar
If A and B are two nxn matrices then det(AB)= det(A)*det
(B)
The transpose of the co-factor matrix is called the of the matrix  adjoint
A.
If A is a square matrix of order n then adj A is a square matrix of 0
order
If A is square matrix then adj(A)"T = A"T
A square matrix A of order n is non-singular iff Ais adjoint
Let A be any square matrix of order n, then (adj A)A=A(adjA)=__  adjA
If A is a non-singular matrix, then (ANT)N(-1)= (A™-1)N(T)
Let A and B be non-singular matries of order n, then (AB)is  matrix adjoint
Let A and B be singular matries of order n, then (AB)is __ matrix  adjoint

real

lower
triangular

lower
triangular

lower
triangular

det(A)+det
(B)

inverse

adj A
invertible
A

(A"-1)
invertible
invertible



opt3 opt4 opt5 opt6

non
symmetric  symmetric

non
symmetric  symmetric

non ze€ro ZE1ro
non ze€ro ZE1ro
non

symmetric  symmetric

non
symmetric  symmetric

non
symmetric  symmetric
. infinite
no solution .
solution
non

symmetric  symmetric

non

symmetric  symmetric

Hermitian ~ OXC™ ~
Hermitian

AN =A A2 =A

4 1

nxn mxm

(A"T)*(BAT (ANT)-(BAT)
(BAT)*(ANT (ANT)-(BAT)
rational irrational

non
symmetric  symmetric

symmetric  diagonal

singular non-singular
det(A)/det  det(A)-det
(B) (B)

scalar minor

1 n"2

(adj AY'T (- adj A)

singular non-singular
(det A)*I  det A
(A"T) (- A*T)
singular non-singular

singular non-singular

Answer
singular

non singular
Zero

non ze€ro

upper
triangular

lower
triangular

scalar

one or more
solution

Consistent

inconsistent
idempotient

A=A

2

nxm
(A"T)*+(B"T)
(B T)*(A"T)
real

scalar
diagonal

non-singular
det(A)*det
(B)

adjoint

n

(adj AT
invertible
(det A)*I
(A*-DA(T)
non-singular

singular



Let A be a singular matrix and B be a non-singular matrix of order n,
then (AB) is matrix

A matrix obtained form the idenity matrix by applying a single elmentary
row or column operation is called  matrix

Any elementary matrix is ___ matrix.

Any non-singular square matrix A of order n is equivalent to the  matrix of
order n.

The row rank and the column rank of any matrix are

The of a matrix A is the common value of its row and column rank.

Any non singular square matrix of order n is equivalentto
If A is m x n matrix and B is n x k matrix, what is the order of AB?

_method is a modified form of Gauss elimination method.
If A and B are of the same order matrices then tr (AB) = .
The rank of a null matrix is defined tobe

A determinant has  value.

The determinant is possible only for a matrix.

If each diagonal element of a scalar matrix is unity, the matrix is called
a___ matrix.

The determinant of every square sub matrix of a given matrix A is
calleda  of the matrix A.

A system of linear equations in n unknowns with augmented matrix M,
then the system has a solution iff rank (A)=

A system of linear equations in n unknowns with augmented matrix M,
then the solution is unique iff rank (A)=_

A system of linear equations in n unknowns with augmented matrix M,
then the solution is iff rank (A) =n.

adjoint
scalar

scalar
identity

different

adjoint

the identity
matrix of
order n
mxn
Cramer's

tr A

1
numerical

null
scalar

minor

rank (M)

consistent

invertible

an
elementary
invertible
scalar

equal

inverse

a diagonal
matrix of
order n

nxk

Matrix
inversion

tr B
(-1)
ZEero
square
unit

major

inconsistent



singular

singular

singular

singular

diagonal
matrix

rank

scalar matrix
of order n

mxk

Gauss Jordon
tr A+tr B

0

row

row

null

rank

different

non-singular

non-singular

non-singular

square

square
matrix

equal

the zero
matrix of
order n

kxm

Echelon
form

tr BA
2
column

column
Trow
inverse
n"2

n"2

unique

singular

an
elementary
non-singular
identity

equal

rank

the identity
matrix of
order n

mxk

Gauss Jordon
tr BA

0
numerical

square

unit
minor

rank (M)

unique



Questions

optl

The sum of the main diagonal elements of a matrix is called---- trace of a

Every square matrix satisfies its own ----------

The orthogonal transformation used to diagonalise the
symmetric matrix A is----

IfA1, A2, A3,......... An are the eigen values of A ,then kA1,
kA2, kA3,......... kA n are the eigen values of --------------

Diagonalisation of a matrix by orthogonal reduction is true
only for a ----- matrix.

In a modal matrix, the columns are the -----------

If atleast one of the eigen values of A is zero, then det A = -----

If the canonical form of a quadratic form is Syl12 - 6 y22,
then the index is --------

det (A- Al ) represents------

IfAL, A2, A3,......... An are the eigen values of A ,then 1/A1 ,
1/02, 1/A3,......... ,1/An are the eigen values of --------------
IfA1, A2, A3,......... An are the eigen values of A ,then Alp,
A2D, e, A n p are the eigen values of

The eigen values of a

In an orthogonal transformation NT AN =D, D refers to a
---------- matrix.

In a modal matrix, the columns are the eigen vectors of---------

If the eigen values of 8x12 + 7 x22 +3 x32 —12 x1 x2 — 8 x2
x3 +4 x3x1 are 0,3 & 15, then its nature is-----------
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The elements of the matrix of the quadratic form x12 +3 x22 all=1,al12=2
+4 x1 x2 are ------------ ,a2l=2,a
22=3

If the sum of two eigen values and trace of a 3x3 matrix A are Al A2 A3
equal, then det A = ---------

If 1,5 are the eigen values of a matrix A, then det A = ------- 5

If the canonical form of a quadratic form is 5y12 + 6 y22, 4
then the rank is

The non —singular linear transformation used to transform the ~X=NTY

quadratic form to canonical form is

The eigen vector is also known as------- latent value

If 1,3,7 are the eigen values of A, then the eigen values of 2A  1,3,7

If the eigen values of 2A are 2, 6, 8 then eigen values of A are 1,3,4

The number of positive terms in the canonical form is called th¢ rank

If all the eigenvalues of A are positive then it is called as Positive
definite

If all the eigenvalues of A are negative then it is called as Positive
definite

A homogeneous polynomial of the second degree in any characteristic

number of variables is called the polynomial

The Set of all eigen values of the matrix A is called the rank

of A

A Square matrix A and its transpose have eigen value: different

The sum of the of a matrix A is equal to the sum characteristic
of the principal diagonal elements of A. polynomial

The product of the eigenvalues of a matrix A is equal to Sum of main
diagonal

The eigenvectors of a real symmetric are equal

When the quadratic form is reduced to the canonical form, it  rank

will contain only r terms, if the of Aisr.
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The excess of the number of positive terms over the number of rank
negative terms in the canonical form is called the
of the quadratic form.

If all the eigen values of A are less than zero and atleast one  Positive
eigen value is zero then the quadratic form is said to be definite

If all the eigen values of A are greater than zero and atleast Positive
one eigen value is zero then the quadratic form is said to be definite

If the quadratic form has both positive and negative terms then Positive
it is said to be definite
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Questions optl opt2

The set of all linear combinations of finite sets of elements of S is called linear depend¢ spanning set

The vector space {0} then the dimensionis . 0 1
The rank nullity theorem is dim V= _ . rank(T)+nullit rank(T)-nullit
The kernel of T is named as . dim (ImT) dim (ker T)
___denotes the null space of A Ker A Rank A

The of two subspaces of a vector space is a subspace. union intersection
The intersection of any number of subspaces of a vectors space V is a __ subspace basis

Row equivalence matrices have the same  space. column null

The nonzero rows of a matrix in echelon form are . linearly depen linearly indep
Any subset of a linearly independent setis . linearly depen linearly indep
A set Sof vectorsisa  of V if it satisfies span and linearly independ: subspace basis
___denotes the column space of A Ker A Im A

Let V be a vector space then any n+1 or more vectors in V are . linearly depen linearly indep
The  of T is defined to be the dimension of images. rank kernel

Let V be a vector space of finite dimenstion n. Then any n+1 or more ve linearly depen linearly indep
Let V be a vector space of finite dimenstion n. Then any  or more ve n+1 n

Let V be a vector space of finite dimenstion n. Then any  set S with ' linearly depen linearly indep
Let V be a vector space of finite dimenstion n. Then any linearly indepe linearly depen basis

Let V be a vector space of finite dimenstion n. Then any spanning set T linearly depen basis

Let V be a vector space of finite dimenstion n. Then any T of V w: linearly depen spanning set
A vector space with an inner product defined on V is called column space elementary sp
An inner product space is called space column an elementary
An inner product of <u, v+w> = <y, v>+<uy,w> <u,v>-<u,w>
An inner product of <u,0> is 1 2

Let V be an inner product space and let x in V. The norm of x is defined <x,x> <x,0>



opt3 opt4 opt5 opt6

linear span linear combination
23

rank(T).nulli basis
dimV linear transformation
ImA dim A

complement rank

dimension rank
row kernel

linearly spar linearly combination
linearly span linearly combination

dimension rank
dim A Rank A

linearly sparn linearly combination
basis linear map

linearly sparn linearly combination
n-1 n+2

linearly span linearly combination
linearly spar linearly combination
linearly span linearly combination
linearly span linearly combination
an inner pro« row space

an unitary  row

<u,v>*<u,wi <u,v>/<u,w>

-1) 0

sqrt<x,x> 0

Answer

linear span
0

rank(T)+nullity(T)
dim (ker T)
Ker A

intersection

subspace
row

linearly independent
linearly independent

basis
ImA

linearly dependent
rank

linearly dependent
n+1

linearly independent
basis

basis

spanning set

an inner product space
an unitary

<u,v>+<u,w>
0

sqQrt<x,x>



Let V be an inner product space and let x in V. The x is called a unit vec 0 1

Let V be an inner product space and let x in V. The x is calleda _ vectrow column
The sum of two vectorsisa scalar vector
The product of a scalar and a vectorisa scalar vector
{0} and V are subspaces of any vector space V. They are called the  scalar vector
Let V and W be vector space over a field F, then T from V to W defined scalar vector
Let V and W be vector space over a field F, then T from V to W defined scalar vector
Let V be a vector space and A and B are subspaces of V then  is a sut A+B A-B
Let V be a vector space and A and B are subspaces of V then A is a sub: A+B A-B
Let V be a vector space and A and B are subspaces of V then B is a subs A+B A-B
Let S be a non-empty subset of a vector space V. Then the set of all  linearly depen linearly indep
The Linear span is denoted by dim V dim S

Let V be a vector space over a field F and S be a non-empty subset of V linear span  linear indeper

LIL(S)]=_ dim V dim S

Any vector space is an abelian group with respect to vector addition subtraction
Any finite dimensional vector spce over R can be provided with  scalar vector

In an inner product space, every vector hasa scalar vector

The norm of the vector (1,2,3) in V with standard inner productis 6 14
InR, let S = {1}. Then L(S) = S C

InC,let S = {1, 1}. Then L(S) = S C



scalar unit

unit inner product
unit inner product
unit trivial

identity trivial

identity trivial
A*B A/B
A*B A/B
A*B A/B

linear span linear combinations

L(S) S

linear depen: subspace

L(S) S

multiplicatic division

unit an inner product
unit norm
sqrt(14)

R Q
R {a+bi}

unit
vector
vector
trivial
trivial
identity
A+B
A+B

A+B

linear combinations

L(S)

subspace
L(S)

addition

an inner product
norm

sqrt(14)

R

C



Questions

optl

The sum of the main diagonal elements of a matrix is called---- trace of a

Every square matrix satisfies its own ----------

The orthogonal transformation used to diagonalise the
symmetric matrix A is----

IfA1, A2, A3,......... An are the eigen values of A ,then kA1,
kA2, kA3,......... kA n are the eigen values of --------------

Diagonalisation of a matrix by orthogonal reduction is true
only for a ----- matrix.

In a modal matrix, the columns are the -----------

If atleast one of the eigen values of A is zero, then det A = -----

If the canonical form of a quadratic form is Syl12 - 6 y22,
then the index is --------

det (A- Al ) represents------

IfAL, A2, A3,......... An are the eigen values of A ,then 1/A1 ,
1/02, 1/A3,......... ,1/An are the eigen values of --------------
IfA1, A2, A3,......... An are the eigen values of A ,then Alp,
A2D, e, A n p are the eigen values of

The eigen values of a

In an orthogonal transformation NT AN =D, D refers to a
---------- matrix.

In a modal matrix, the columns are the eigen vectors of---------

If the eigen values of 8x12 + 7 x22 +3 x32 —12 x1 x2 — 8 x2
x3 +4 x3x1 are 0,3 & 15, then its nature is-----------

matrix

characteristic
polynomial

NT AN

kA

diagonal

eigen vectors
of A

characteristic
polynomial

A1)

A1)

inverse and

higher powers

of A

matrix are its diagonal diagonal

diagonal

- A-1

positive
definite

opt2 opt3
quadrat eigen
ic form value

charact orthogo
eristic nal
equatio transfor

n mation
NTA NAN-1
kA2 kA-1

triangulz real

symme
tric

eigen  eigen

vectors vectors

ofadj of

A inverse
ofA

1 10

0 2

charact quadrat

eristic ic form
equatio

n

A A”n
A2 AN-p)

eigen va eigen
vectors

symmet skew-m:
orthogor symmeti

A2 A

positiv  indefinit
e
semide

finite



optd opt5 opt6

canonic
al form

canonic
al form

NA

A-1

scalar

eigen
values
of A

canonic
al form

A™p

A"p

quadrat
ic form

triangular
skew-
symme
tric

adj A
negativ

e

definite

Answer
trace of
a
matrix

charact
eristic
equatio
n

NT AN

kA

real
symme
tric

eigen
vectors
of A

charact
eristic
polyno
mial

A1)

A"p

inverse
and
higher
powers
of A

triangule
diagonal

A
positiv
e

semide
finite



The elements of the matrix of the quadratic form x12 +3 x22 all=1,al12=2
+4 x1 x2 are ------------ ,a2l=2,a
22=3

If the sum of two eigen values and trace of a 3x3 matrix A are Al A2 A3
equal, then det A = ---------

If 1,5 are the eigen values of a matrix A, then det A = ------- 5

If the canonical form of a quadratic form is 5y12 + 6 y22, 4
then the rank is

The non —singular linear transformation used to transform the ~X=NTY

quadratic form to canonical form is

The eigen vector is also known as------- latent value

If 1,3,7 are the eigen values of A, then the eigen values of 2A  1,3,7

If the eigen values of 2A are 2, 6, 8 then eigen values of A are 1,3,4

The number of positive terms in the canonical form is called th¢ rank

If all the eigenvalues of A are positive then it is called as Positive
definite

If all the eigenvalues of A are negative then it is called as Positive
definite

A homogeneous polynomial of the second degree in any characteristic

number of variables is called the polynomial

The Set of all eigen values of the matrix A is called the rank

of A

A Square matrix A and its transpose have eigen value: different

The sum of the of a matrix A is equal to the sum characteristic
of the principal diagonal elements of A. polynomial

The product of the eigenvalues of a matrix A is equal to Sum of main
diagonal

The eigenvectors of a real symmetric are equal

When the quadratic form is reduced to the canonical form, it  rank

will contain only r terms, if the of Aisr.

all= all=
-1,al2 1,al2
=-2,a =4,a
21=2, 21=4,
al22= al22=
3 3
0 1
0 25
0 2
X=NY Y=NX
latent  column
vector value
1,921 2,6,14
2,6,8 1,9,16
index  Signatur
Negati Positiv
ve e
definite semide
finite
Negati Positiv
ve e
definite semide
finite
charact quadrat
eristic  ic form
equatio
n
index  Signatur
Same Inverse
charact eigen
eristic  values
equatio
n
Determ Sum of
inant of minors
A of
Main
diagon
al
unequal real
index  Signatu



all=
1,al2
=4,a
21=3,
al22=

NXA

orthogo
nal
value
1,9,49

12,43
indefinite

Negati
ve
semide
finite
Negati
ve
semide
finite
canonic
al form

spectrum

Transpose
eigen
vectors

Sum of
the

cofacto
rs of A

symmetric
spectrum

all=
1,a12
=2,a
21=2,
al22=

X=NY

latent
vector

2,6,14

1,3,4
index

Positiv
€
definite

Negati
ve
definite

quadrat
ic form

spectrun

Same
eigen
values

Determ

inant of

real
rank



The excess of the number of positive terms over the number of rank
negative terms in the canonical form is called the
of the quadratic form.

If all the eigen values of A are less than zero and atleast one  Positive
eigen value is zero then the quadratic form is said to be definite

If all the eigen values of A are greater than zero and atleast Positive
one eigen value is zero then the quadratic form is said to be definite

If the quadratic form has both positive and negative terms then Positive
it is said to be definite

index  Signatu

Negativ¢ Positive

Negati Positiv

ve e
definite semide
finite

Negati Positiv

ve e

definite semide
finite



spectrum Signatu

Negati Negati
ve ve
semide semide
finite finite
Positiv
Negati e
ve semide
semide finite
finite

indefinite indefini
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Questions
The sum of the main diagonal elements of a matrix is called------

IfA1, A2, A3,......... An are the eigen values of A ,then kA1 ,kA2, kA3,
kA n are the eigen values of --------------

In a modal matrix, the columns are the -----------

If atleast one of the eigen values of A is zero, then det A = -----
det (A- Al ) represents------

A n are the eigen values of A ,then 1/A1 ,1/A2,
,1/A n are the eigen values of --------------

IfAL, A2, A3,......... An are the eigen values of A ,then Alp,A2p,
A n p are the eigen values of

The eigen values of a
elements

matrix are its diagonal

If the sum of two eigen values and trace of a 3x3 matrix A are equal,
then det A = ———--—---

If 1,5 are the eigen values of a matrix A, then det A = -------

The eigen vector is also known as-------

If 1,3,7 are the eigen values of A, then the eigen values of 2A are
If the eigen values of 2A are 2, 6, 8 then eigen values of A are
The Set of all eigen values of the matrix A is called the

of A

A Square matrix A and its transpose have

The sum of the of a matrix A is equal to the sum of the
principal diagonal elements of A.

eigen values.

The product of the eigenvalues of a matrix A is equal to

The eigenvectors of a real symmetric are

If all the eigen values of a matrix are distinct, then the corresponding eigen
vectors

A matrix is called symmetric if and only if ----------

If a matrix A is equal to A*T then A is a -------- matrix.

A matrix is called skew-symmetric if and only if ---------

If a matrix A is equal to -A"T then A is a -------- matrix.
A matrix is called orthogonal if and only if -----

optl
trace of a
matrix

kA

eigen vectors
of A

0

characteristic
polynomial

A1)

A1)

diagonal
AL A22A3

5
latent value

1,3,7

1,3,4
rank

different
characteristic
polynomial

Sum of main
diagonal

equal

linearly
dependent

A=A"T

symmetric
A=A"T

symmetric
ANT=AN-1

opt2
quadratic
form

kA"2

eigen vectors
of adj A

1

characteristic
equation

A

AN2

symmetric

0
latent vector

1,921

2,6,8
index

Same
characteristic
equation

Determinant
of A

unequal

unique
A=A"-1
non
symmetric
A=A"-1
non
symmetric
ANT=-A"-1



opt3
eigen value

KAM(-T)

eigen
vectors of
inverse ofA

10

quadratic
form

A™n

A™-p)

opt4 opt5 opt6
canonical
form

AN-T)

eigen
values of A

5

canonical
form

A’

A"p

skew-matrix triangular

25
column
value

2,6,14

1,9,16
Signature

Inverse
eigen
values
Sum of
minors of
Main
diagonal

real

not unique
A=-A"T
skew-
symmetric
A=-A"T
skew-
symmetric
ANT=AN-2

6

orthogonal
value

1,9,49

12,43
spectrum

Transpose
eigen
vectors
Sum of the

cofactors of
A

symmetric

linearly
independent

A=A

singular
A=A

singular
ANT=-AN-2

Answer
trace of a
matrix

kA

eigen
vectors of
A

0

characterist
ic
polynomial

AN-1)
A"p

triangular

5

latent
vector

2,6,14

1,3,4
spectrum

Same
eigen
values

Determinan
tof A

real
linearly
independent
A=A"T

symmetric
A=-A"T
skew-
symmetric
ANT=AN-1



A matrix is called ------------ if and only if A*T=A"-1.
The equation det (A-Al) = 0 is used to find ----------

If the characteristic equation of a matrix A is A*2 — 2 = 0, then the eigen
values are -------

Eigen value of the characteristic equation A*2-4 = 0 is

Eigen value of the characteristic equation A*3-6A"2+11A-6 =0 is
Largest Eigen value of the characteristic equation A*3-3A"2+21 =0 is
Smallest Eigen value of the characteristic equation A*3-7A"2+36 =0 is

Sum of the principal diagonal elements =

Product of the eigen values =

A Square matrix A and its transpose have eigen values.

If 1 and 2 are the eigen values of a 2X2 matrix A, then the eigen values of
A2 is

If 1 and 2 are the eigen values of a 2X2 matrix A, then the eigen values of
AN-lis

If a real symmetric matrix of order 2 has --------- then the matrix is a scalar
matrix.

If A and B are nxn matrices and B is a non singular matrix then A and B*(-1)

AB have

The eigenvalues of the matrix I 2 are

For any square matrix A, then A*(A"T) is

For any square matrix A, then A+(A"T) is

For any square matrix A, then A-(A"T) is

Any orthogonal matrix is

Let A and B be symmetrix matrices of order n. Then AB+BAis

Let A and B be symmetrix matrices of order n. Then AB is symmetric iff

Let A be orthogonal matrix of order n. Then A*T is

Let A and B be orthogonal matrices of the same order. Then ABis

orthogonal

characteristic
polynomial

2,2

2,4
1,23
1

-3

product of
eigen values

(-|A])
different

2,4

2,172

equal eigen
vectors

same eigen
vectors

(1,-1)

symmetric

symmetric

symmetric

symmetric

symmetric

AB=BA

symmetric

symmetric

square

characteristic
equation

('2a'2)

2,4
1,-2,3
0
3

product of
eigen vectors

1/]A
Same

3.4

1,172
different eigen
vectors

different eigen
vectors

(-1-1)

non
symmetric

non
symmetric

non
symmetric

skew-
symmetric

non
symmetric
BA

orthogonal

orthogonal



non
symmetric

eigen values

27(1/2),-27
(172))

2,-2

1,2,-3

2

2

sum of eigen
values
(~1/|A])
Inverse

5,6

1,2
equal eigen
values

same eigen
values

L1

skew-
symmetric

skew-
symmetric

skew-
symmetric

non-singular

skew-
symmetric

AB=0

skew-
symmetric

skew-
symmetric

triangular
eigen
vectors
(2i,-21)

2,2
1,-2,-3
4

6

sum of eigen
vectors

Al
Transpose

1,4

4,172

different
eigen values

different
eigen values
(1,1)
singular
singular
singular
singular
singular
AB=n

singular

singular

orthogonal

characteristi
¢ equation

(27(1/2),-2"
(1/2))

2,2

1,2,3

2

2

sum of eigen
values

|A
Same

1,4

1,172

equal eigen
values

same eigen
values

(1,1)
symmetric
symmetric
skew-
symmetric
non-singular
symmetric
AB=BA

orthogonal

orthogonal



Questions

optl

The sum of the main diagonal elements of a matrix is called---- trace of a

Every square matrix satisfies its own ----------

The orthogonal transformation used to diagonalise the
symmetric matrix A is----

IfA1, A2, A3,......... An are the eigen values of A ,then kA1,
kA2, kA3,......... kA n are the eigen values of --------------

Diagonalisation of a matrix by orthogonal reduction is true
only for a ----- matrix.

In a modal matrix, the columns are the -----------

If atleast one of the eigen values of A is zero, then det A = -----

If the canonical form of a quadratic form is Syl12 - 6 y22,
then the index is --------

det (A- Al ) represents------

IfAL, A2, A3,......... An are the eigen values of A ,then 1/A1 ,
1/02, 1/A3,......... ,1/An are the eigen values of --------------
IfA1, A2, A3,......... An are the eigen values of A ,then Alp,
A2D, e, A n p are the eigen values of

The eigen values of a

In an orthogonal transformation NT AN =D, D refers to a
---------- matrix.

In a modal matrix, the columns are the eigen vectors of---------

If the eigen values of 8x12 + 7 x22 +3 x32 —12 x1 x2 — 8 x2
x3 +4 x3x1 are 0,3 & 15, then its nature is-----------

matrix

characteristic
polynomial

NT AN

kA

diagonal

eigen vectors
of A

characteristic
polynomial

A1)

A1)

inverse and

higher powers

of A

matrix are its diagonal diagonal

diagonal

- A-1

positive
definite

opt2 opt3
quadrat eigen
ic form value

charact orthogo
eristic nal
equatio transfor

n mation
NTA NAN-1
kA2 kA-1

triangulz real

symme
tric

eigen  eigen

vectors vectors

ofadj of

A inverse
ofA

1 10

0 2

charact quadrat

eristic ic form
equatio

n

A A”n
A2 AN-p)

eigen va eigen
vectors

symmet skew-m:
orthogor symmeti

A2 A

positiv  indefinit
e
semide

finite



optd opt5 opt6

canonic
al form

canonic
al form

NA

A-1

scalar

eigen
values
of A

canonic
al form

A™p

A"p

quadrat
ic form

triangular
skew-
symme
tric

adj A
negativ

e

definite

Answer
trace of
a
matrix

charact
eristic
equatio
n

NT AN

kA

real
symme
tric

eigen
vectors
of A

charact
eristic
polyno
mial

A1)

A"p

inverse
and
higher
powers
of A

triangule
diagonal

A
positiv
e

semide
finite



The elements of the matrix of the quadratic form x12 +3 x22 all=1,al12=2
+4 x1 x2 are ------------ ,a2l=2,a
22=3

If the sum of two eigen values and trace of a 3x3 matrix A are Al A2 A3
equal, then det A = ---------

If 1,5 are the eigen values of a matrix A, then det A = ------- 5

If the canonical form of a quadratic form is 5y12 + 6 y22, 4
then the rank is

The non —singular linear transformation used to transform the ~X=NTY

quadratic form to canonical form is

The eigen vector is also known as------- latent value

If 1,3,7 are the eigen values of A, then the eigen values of 2A  1,3,7

If the eigen values of 2A are 2, 6, 8 then eigen values of A are 1,3,4

The number of positive terms in the canonical form is called th¢ rank

If all the eigenvalues of A are positive then it is called as Positive
definite

If all the eigenvalues of A are negative then it is called as Positive
definite

A homogeneous polynomial of the second degree in any characteristic

number of variables is called the polynomial

The Set of all eigen values of the matrix A is called the rank

of A

A Square matrix A and its transpose have eigen value: different

The sum of the of a matrix A is equal to the sum characteristic
of the principal diagonal elements of A. polynomial

The product of the eigenvalues of a matrix A is equal to Sum of main
diagonal

The eigenvectors of a real symmetric are equal

When the quadratic form is reduced to the canonical form, it  rank

will contain only r terms, if the of Aisr.

all= all=
-1,al2 1,al2
=-2,a =4,a
21=2, 21=4,
al22= al22=
3 3
0 1
0 25
0 2
X=NY Y=NX
latent  column
vector value
1,921 2,6,14
2,6,8 1,9,16
index  Signatur
Negati Positiv
ve e
definite semide
finite
Negati Positiv
ve e
definite semide
finite
charact quadrat
eristic  ic form
equatio
n
index  Signatur
Same Inverse
charact eigen
eristic  values
equatio
n
Determ Sum of
inant of minors
A of
Main
diagon
al
unequal real
index  Signatu



all=
1,al2
=4,a
21=3,
al22=

NXA

orthogo
nal
value
1,9,49

12,43
indefinite

Negati
ve
semide
finite
Negati
ve
semide
finite
canonic
al form

spectrum

Transpose
eigen
vectors

Sum of
the

cofacto
rs of A

symmetric
spectrum

all=
1,a12
=2,a
21=2,
al22=

X=NY

latent
vector

2,6,14

1,3,4
index

Positiv
€
definite

Negati
ve
definite

quadrat
ic form

spectrun

Same
eigen
values

Determ

inant of

real
rank



The excess of the number of positive terms over the number of rank
negative terms in the canonical form is called the
of the quadratic form.

If all the eigen values of A are less than zero and atleast one  Positive
eigen value is zero then the quadratic form is said to be definite

If all the eigen values of A are greater than zero and atleast Positive
one eigen value is zero then the quadratic form is said to be definite

If the quadratic form has both positive and negative terms then Positive
it is said to be definite

index  Signatu

Negativ¢ Positive

Negati Positiv

ve e
definite semide
finite

Negati Positiv

ve e

definite semide
finite



spectrum Signatu

Negati Negati
ve ve
semide semide
finite finite
Positiv
Negati e
ve semide
semide finite
finite

indefinite indefini
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Questions optl opt2

What is the value of Gamma of one ? 0 1
gamma (n+1)= (n+1)! n gamma (n+1
what is the value of gamma(1 /2)? pi 0
Which one of the following statement is true? gamma(2)=gan gamma(1/2)=(
Which one of the following statement is false? gamma(2)=gan gamma(l)=1
gamma(1/4). gamma(3/4)= 2pi piv2
The values of gamma(4)= 1! 21
If C ' is the evolute of the curve C then C is called the of the .
curve C ' S involute curvature

of a curve is the envelope of the normals of that curve. involute curvature

(x=at"2

The parametric coordinates of the parabola x"2=4ay are (x=at y=at)

y=2at)

(x=asin theta
y=bcos
theta)

(x=acos theta

The parametric coordinates of the ellipse is given by y=bsin theta)

(x=acos theta (x=asin theta

The parametric coordinates of the hyperbola is given by y=bsin theta) y=bcos
theta)
. . A (x=at"2 o
The parametric coordinates of the parabola y*2=4ax are y=2at) (x=at y=at)
The locus of the centre of curvature for a curve is called its evolute and .
. . involute evolute
the curve is called an of'its evolute.
The locus of the centre of curvature for a curve is called its . involute evolute
If y=1/x, then y1= -1/x72 1/x
If y=x"2, then y1= x"2 1/x
If y=x"2, then y2= X2 1/x
If x=2at then dx/dt= 2at 2a
If x=at"2 then dx/dt= 2at 2a
If y=ax”2+2ax then dy/dx at (3,2) is 8a 4ax
If y=ax"2+2ax then dy/dx at (2,2) is 8a 4ax
If y=ax"2+2ax then dy/dx is Bax+2a 4ax+2
If y=ax”2+2ax then second derivative is 2a 4ax
The volume of the solid of revolution generated by revolving the plane area
bounded by the circle x*2+y”2=a”2 about its diameter is.......... (4/3) pi a™3 (2/3) pi a™3
The volume of the solid of revolution generated by revolving the plane area
bounded by the circle x*2+y*2=2"2 about its diameter is.......... (32/3)pi (1/3)pi
The volume of the solid of revolution generated by revolving the plane area
bounded by the circle x*2+y*2=3"2 about its diameter is.......... 16 pi 9 pi
The Volume of a sphere of radius 'a' is.................. 2/3 8 pi a™3 4/3 pi a™3
The surface are of the sphere of radius 'a' is.................. 4 pi a™2 pi a2
The Volume of a sphere of radius 2'is.................. 16/3 pi 32/3 pi
The surface area of the sphere of radius '3' is.................. 36 pi 9 pi

int dx=............. x+C 1



opt3

opt4 opt5 opt6
2 3

gamma (n-1) n gamma (n)

1 root(pi)

gamma (1/2)= gamma(1/2)=0

gamma(1/2)= gamma (n+1)=n+1

V(2pi)

3!

radius of
curvature

radius of
curvature
(x=2at
y=at"2)
(x=atan
theta

y=bsec
theta)

(x=atan
theta
y=bsec
theta)

(x=2at
y=at"2)

envelope

envelope
ax

2x

2xX

2t

2t

2ax

2ax
2ax+2a
6ax

1
41
centre of
curvature

evolute

(x=a y=t)

(x=asec
theta
y=btan
theta)

(x=asec
theta
y=btan
theta)

(x=a y=t)

curvature

curvature
bx

X

2

6a
6a
6a
6a

(1/3) pi a™3 pi a3

Q/3)pi

36 pi

1/3 pi a*3
3piar2

8/3 pi
27 pi

pi

pi
pia™3
2 pia™2
8 pi
18 pi
0 x"2

Answer

1
n gamma (n)
root(pi)
gamma(2)=gamma(1)
gamma (n+1)=n+1
piv2
3!

involute

evolute

(x=2at
y=at"2)
(x=acos
theta
y=bsin
theta)
(x=asec
theta

y=btan
theta)

(x=at"2
y=2at)

involute

evolute
-1/x72
2x

2

2a

2at

8a

6a
2ax+2a
2a

(4/3) pi a3
(32/3)pi

36 pi
4/3 pi a™3
4 pi a™2
32/3 pi
36 pi
x+C



int xdx=.....

int x* (2) dx=...
int 3x"(2) dx=...
int (1/x) dx=.....

int eNx) dx=.............

int e"(2x) dx=..............

int e™N(-2x) dx=

int cosx dx=.............

int sinx dx=......

int cosmx dx=..

cx+C 0
x+C 5x+C

xNn+1)/ (n+1)- xn-1)/ (n-1)+
x"2+C x"2/2+C

xM2)2)+C (xN3)/3)+C
3IxM2)+C x+C

1+ C log x+C
(-e"x)+ C eN-x)+C
(-e"x)+ C eN-x)+C
(-e"2x)2+ C  en(-2x)12+C
(-e™(-2x))/2+ C e(-2x)/2 + C
sinx + C cosx + C
sinx + C cosx + C

(sinmx)/m + C (cosmx)/m + C



1 x+C
x"2+C 5+C

nx® (n-1)+ C (n+1) x* (n+1)+C

x"3/2+C x"2/2+C

x+C 2x+C
x"2+C x*(3) +C
-DH+C (-log x)+ C

(-eMx)+C ex+C
(-eM-=x)+C ex+C
(-e"(-2x))/2+(e"2x/2+ C
(-eN(-2x))/2+( e (-2x)/2+ C
(-cosx)+C  (-sinx)+C
(-cosx)+C  (-sinx)+C
(-cosmx)/m+( (-sinmx)/m+C

cx+C

5x+C
xNn+1)/ (n+1)+ C
x"2/2+C
(x*(3)/3)+C
x"(3) +C

log x+C

e™x +C
(-e(-x))+C
e"2x/2+C
e"2x/2+C
sinx + C
(-cosx)+C
(sinmx)/m+ C



Questions

optl

The sum of the main diagonal elements of a matrix is called---- trace of a

Every square matrix satisfies its own ----------

The orthogonal transformation used to diagonalise the
symmetric matrix A is----

IfA1, A2, A3,......... An are the eigen values of A ,then kA1,
kA2, kA3,......... kA n are the eigen values of --------------

Diagonalisation of a matrix by orthogonal reduction is true
only for a ----- matrix.

In a modal matrix, the columns are the -----------

If atleast one of the eigen values of A is zero, then det A = -----

If the canonical form of a quadratic form is Syl12 - 6 y22,
then the index is --------

det (A- Al ) represents------

IfAL, A2, A3,......... An are the eigen values of A ,then 1/A1 ,
1/02, 1/A3,......... ,1/An are the eigen values of --------------
IfA1, A2, A3,......... An are the eigen values of A ,then Alp,
A2D, e, A n p are the eigen values of

The eigen values of a

In an orthogonal transformation NT AN =D, D refers to a
---------- matrix.

In a modal matrix, the columns are the eigen vectors of---------

If the eigen values of 8x12 + 7 x22 +3 x32 —12 x1 x2 — 8 x2
x3 +4 x3x1 are 0,3 & 15, then its nature is-----------

matrix

characteristic
polynomial

NT AN

kA

diagonal

eigen vectors
of A

characteristic
polynomial

A1)

A1)

inverse and

higher powers

of A

matrix are its diagonal diagonal

diagonal

- A-1

positive
definite

opt2 opt3
quadrat eigen
ic form value

charact orthogo
eristic nal
equatio transfor

n mation
NTA NAN-1
kA2 kA-1

triangulz real

symme
tric

eigen  eigen

vectors vectors

ofadj of

A inverse
ofA

1 10

0 2

charact quadrat

eristic ic form
equatio

n

A A”n
A2 AN-p)

eigen va eigen
vectors

symmet skew-m:
orthogor symmeti

A2 A

positiv  indefinit
e
semide

finite



optd opt5 opt6

canonic
al form

canonic
al form

NA

A-1

scalar

eigen
values
of A

canonic
al form

A™p

A"p

quadrat
ic form

triangular
skew-
symme
tric

adj A
negativ

e

definite

Answer
trace of
a
matrix

charact
eristic
equatio
n

NT AN

kA

real
symme
tric

eigen
vectors
of A

charact
eristic
polyno
mial

A1)

A"p

inverse
and
higher
powers
of A

triangule
diagonal

A
positiv
e

semide
finite



The elements of the matrix of the quadratic form x12 +3 x22 all=1,al12=2
+4 x1 x2 are ------------ ,a2l=2,a
22=3

If the sum of two eigen values and trace of a 3x3 matrix A are Al A2 A3
equal, then det A = ---------

If 1,5 are the eigen values of a matrix A, then det A = ------- 5

If the canonical form of a quadratic form is 5y12 + 6 y22, 4
then the rank is

The non —singular linear transformation used to transform the ~X=NTY

quadratic form to canonical form is

The eigen vector is also known as------- latent value

If 1,3,7 are the eigen values of A, then the eigen values of 2A  1,3,7

If the eigen values of 2A are 2, 6, 8 then eigen values of A are 1,3,4

The number of positive terms in the canonical form is called th¢ rank

If all the eigenvalues of A are positive then it is called as Positive
definite

If all the eigenvalues of A are negative then it is called as Positive
definite

A homogeneous polynomial of the second degree in any characteristic

number of variables is called the polynomial

The Set of all eigen values of the matrix A is called the rank

of A

A Square matrix A and its transpose have eigen value: different

The sum of the of a matrix A is equal to the sum characteristic
of the principal diagonal elements of A. polynomial

The product of the eigenvalues of a matrix A is equal to Sum of main
diagonal

The eigenvectors of a real symmetric are equal

When the quadratic form is reduced to the canonical form, it  rank

will contain only r terms, if the of Aisr.

all= all=
-1,al2 1,al2
=-2,a =4,a
21=2, 21=4,
al22= al22=
3 3
0 1
0 25
0 2
X=NY Y=NX
latent  column
vector value
1,921 2,6,14
2,6,8 1,9,16
index  Signatur
Negati Positiv
ve e
definite semide
finite
Negati Positiv
ve e
definite semide
finite
charact quadrat
eristic  ic form
equatio
n
index  Signatur
Same Inverse
charact eigen
eristic  values
equatio
n
Determ Sum of
inant of minors
A of
Main
diagon
al
unequal real
index  Signatu



all=
1,al2
=4,a
21=3,
al22=

NXA

orthogo
nal
value
1,9,49

12,43
indefinite

Negati
ve
semide
finite
Negati
ve
semide
finite
canonic
al form

spectrum

Transpose
eigen
vectors

Sum of
the

cofacto
rs of A

symmetric
spectrum

all=
1,a12
=2,a
21=2,
al22=

X=NY

latent
vector

2,6,14

1,3,4
index

Positiv
€
definite

Negati
ve
definite

quadrat
ic form

spectrun

Same
eigen
values

Determ

inant of

real
rank



The excess of the number of positive terms over the number of rank
negative terms in the canonical form is called the
of the quadratic form.

If all the eigen values of A are less than zero and atleast one  Positive
eigen value is zero then the quadratic form is said to be definite

If all the eigen values of A are greater than zero and atleast Positive
one eigen value is zero then the quadratic form is said to be definite

If the quadratic form has both positive and negative terms then Positive
it is said to be definite

index  Signatu

Negativ¢ Positive

Negati Positiv

ve e
definite semide
finite

Negati Positiv

ve e

definite semide
finite



spectrum Signatu

Negati Negati
ve ve
semide semide
finite finite
Positiv
Negati e
ve semide
semide finite
finite

indefinite indefini






i

ﬂj) ) Of—ﬂtcfn

Tle

KARPAGAN ACHDENYN OF LIGHER, EDOCATIO N

(¢ - -
DEMRIMLNT  oF  cCitdcs pup HONPATIES

FBeL. Comporer Sireace AN ENGInEE @G, i

MAYHEMO TS =) (Caﬂmha and | don })l?o,;,m)—p@_w(sm)

Gﬁmo (fad

QuesTion) Boar
U T-V rearLcuLus)

(Pmk -C

‘ﬁ(ﬁ) = (oxx
o o

(f "(&‘ ) =elofag

ht

) o S

v
) = €corne

W’ajtm Loty o,

{%) -

the T "¢ Ao, "
e UJLOYS ey expansuy {-o-r {(b(),: (Ax ok =TT

COAT% -

j’(n/n.) ~ & My = 1

") - s

t

(o)
J’N (”/o_')

M

f@(].._ -(Qa)-& _(_)Tlﬁ)(x_@)-k &)@_G)Z
’ 1’

ffzc) = (0 x

60@0 = (o8 x

W = 0
Law i, = |
3V, = 0O

!
- {CVL) : j%&.w {"0n) (> -7 )t
! a

- O-f(—”(:( "]/)

- 'r/v_)'f

0t (‘x7/)+0¢,_,_ |

@L’”/L 'f//

'

Scanned by CamScanner



- 2 0 ) =k abeut o= 7,
f!r\' a1 & N * J {f . T.:Lj ()4,‘ r’éC}‘{LC.! ‘E,(f’ £anieon fc.{ d:

‘..[ 0
Gieo bor Azsnx INARIECR/ S

: r . ]
{ !\1\ s fov Zf QT/L) - o Wl - O
oy s - AGAIE LAY
e - - af"‘%[%) = ot W, = 0
T s Bl £V M) = Ao - |

T N 2

'f@d s @ + f(a)(m-a) 1 " F @ ix.at
)’ 2!

A,
o)
v
&
»

11

HUS N (”’d )(:x ) A 60"(/1) &, )24

IR

| + o+ Ll)
) &) +9*4—', Oe-myy

14

- 1 - 2 Py
! _—2—,(3( Wl) '{2-{-_‘-7 @—H/L) Lf,+.

V

e s o st oo >

U ———

Scanned by CamScanner




2 ohlais U6
dol. X

P,

Ma ¢ (uwu‘n'x

Oftiton thay -
[wen that ‘gb\‘): b " ex

*
¢ o p -]
T Cxprondon

‘y('r,'; {("}() - )r,'u‘)\' X

RO = b g 4 g

£
J @ = 11p? o

Fal -
J(m) 4] fo) .J‘('o):JL 2(00) = p

?['é'o\ = 2]:'0\0 471.1_'] =9

\V
®) J(O); Q[O-D, +O'HQ"-O]
=D
The  Maclawis'y Aexioy
3. "fti) = ;{(0) + £l
: ) t
A (0 IR |
! TR d:“/)w'*a 2) 3
| | | 3
| T = tan
- = Y -
\ EREER Y- WA
| o
\ fogs lnx = a+2 43
3)

e e e e e e e

Scanned by CamScanner




e _\\

2) : ) s ks X
=~ Aoazd  Lapasuon to é

T Obkaie  the Waclawun §

flo) = ban () = ©

f N
,‘ va: fan X
! \ (
| JD() = Loy ’“Jziﬂ‘“q—JL} (f(o" =

|
{ 4=

@)

AR

e
" . "
OV = =2X 44X’ —bx54 . .- J ©)

{ T

| nt - )
| @ = -24lkx g0l .. "oy = -2

y _
| F'ev s 24x —taoxia. fle) = e

Yy

2

| V&a) s 2 ~36002% 4. . .. 7V o)

The Maclawen's Adies B,

fcr) s fo 4 floa + "o PR
' 2]

? iy
Wy £ foun x s ! ’
j) X 9+——',3c40»_2_913+0+2.,15‘+.___

’ 3 5

~1
o= lon x = x-2 .3 —
{) = x e 2 5,

3 125 //

Scanned by CamScanner



"~ o ”:l LLUD a
'Hu\LmUﬂ) ‘g
ﬂbsc\lui\’. ot ('N¢ OJ‘)-U (“llﬂ !

AN Fad b
(-L ’ "‘ - ) Joor V4 ‘ .
}/u\ PR SR I S T , £ 2 j |
)] |
\ i‘ * :)
C?r-’\ A |
\(;'(' {l\ ; . X |
0 - - IS Bl |

\
J t-‘“ : 8x% -~ bxX |
To -(L.\_,} (‘\:(,[(J numbowd ‘
4 ‘ = 9x(2-2)=0 |
‘{‘QL} 0 _!.f> Q¢ b2 O =5 91( ,
( !
IX=0 (CYV) X2 S0 |
) |
Sp & _ |
fwk x=0), |
. A !
2((0) . 0-04) |
(f@\ s 1

Fubp\; I

17
\
W\

J"(&) = &3.-3(2)141 = 8-12+4)

f'

| rutil "'fls ;
RSO RN QARG TR AR 2 |

i

-4 N |

%(—'{7)_' ,_Ti-—g Lo ,/g

Pat x = 4

fw = 43 5wt 41 = be-sg40 = 7
|

Sp@
The  abieluls Mo 0 f@i):l'l

Tre abelde . @ f(2)z~3

Scanned by CamScanner




T 2 Bl
Cup Fod le ohelul
fw ML oA PSR S A [’B’gj
a0 = -~
Aok
*Sh’{;CD . Z&) = x3—12x+'

f'(p('); a2x? 12

To f{.}aﬂ Couk el numbers

2 2 2.
f'@):o 2 gxiopso = 3(xP-4) 20 = XT-4L S0 SxTS

x'—\f_(;- .’:)FQ: +17—i:)

Ster & Pub a-g
(f(o‘?) = 23 1a(2) 41 = E-2441 = - 15
Pur <= -2
f(~l) =z L—l)g-lz(—z) 412 =842+ = 1T
Pk x = -_9_
'{@) SQ'3)3 -12(-3) 41 = 2T A4 4+ =10
Pk = - 5
R |
J =57 -ntgy 4y - 125 ko +1 = b
ey B

e abselute max . 14 £S) = b

ma"éd“ba “in . . {(A):—ls‘//

e e T el e 18 e e e

Scanned by CamScanner



4(4 rm()( \{’LQ ocal Ma. 201 MU aﬂa{ /Om[ M:rurrm/ﬂ t/a/owg &6
(0 () = %" g 3at-X
SoluTIoN -
| 6(36)—36 3x 43Xt — X

b0 = pad -9 pox -
To 6(n0’ C‘m'f,f(,a} vum be y e

= o
ho* —qz?+6x ~ =0
| X =1,
| Pu( DC-—I
- 603 —(D ~ 30 4 30) 2=

| = l—3+3—:
le,?( /u =

Rhats (/Lr) () -3 /4,) 3(\/4) /Jf
: “ oy T Z

ZS‘L

= Loaatug~en -,

2<6
| aZS'é/
Tha cg‘ta:éfona‘ﬂd points (IJO) Q‘/;, /727>
) o5k

()//(DQ = 122" —18x+b
| ;/
o Pub ) = 200 g+

~— 11846 =0
(1,0) s can’ fovm point
,0) by can’t ke €xterm poind

Scanned by CamScanner



e

|
[::
|
[
+
o

4,
O

Scanned by CamScanner



i Finel
’ * { (1) =247 4 5u? -7

YC\;) Joc a} Ma LAus/l ﬂfr/ ///Ka,/ i rumusr! Vo / U1 a{

, XOI.UTJON,"

| / :
L) = Lot e )y

|

|

{

6,(:‘") =0

A +59C -2 =0 P
| p7
| Da-1) (F42) - =
f /
?UL{? X =-2
BN TES 3 d
6 ) :2'(_2) +5("2..) ___)1(..2/)

-

= b + 204 ¢
6D =12,
fu,{: L=V
§(3) = 2 (V3)3 4 5(%)? ()
s 2
33V A 2 ANSn Lo
2] 21))

The ,cg tmjtn‘onm’% pornt [~%;z) (‘/5 ) -"4/;7)
() = 19x +16 |
Pt 17(-2) = 12(2)+10 = R + 1o = —u,/};—iw);
E LU () o Ly
. : = 0 = Jh(+ine) |
rositive (Y, ~195.) uis Local minimiuy |

Megebive (7202 37 8 local i

Scanned by CamScanner

e — T T RN T T N TR T AT L R 1 ¢ 5 ¢ 64 3T T T T T —




/ B .‘ - el ) p (Qx
:;, E‘ Va ’HQ }_k (’t\)\) )‘ ( ( (]“ n \ l )\\} (4 ‘“A”‘(, ‘,ﬂ / }“)"l)'l /() / f’ a1 /[1

¢

| ﬂQolU‘imN‘.

. (;\'-’ ¢ A 5
,{_Q { EJ - ( ( Ly BC(MJ A( dd ) j

o L-/Dg -(a n CHbH

' | vo. / ) - S Yo |
LQOgg - (@g.')(_ V(&yf/ 'COU'II / ('\(7 7] !(/’/‘
A Jey .
3 3 = XL —-)7\'/L ced x j@ﬂ 'éan.:(.

”Bg uging I ho pitalls vule :

| DC >'T/? jﬂj’y vﬁm;w/ .Jé@ j:il{]ﬁ)( ('.‘ (03 = ﬁ_L

l ‘Q;m e \ e f
o _;x/z ﬂ@g -ﬁim
J= 8, - Lk
. S -'7‘3/2 Ca’nx GFC\:L tany.
&Dgtam =1 *—\
tanx ||
| So¢ x = Soct tant |

Jim

tany - 4ot

XL —=>w, (OSB 2 lﬂt—g 2 e &\ .' {“”156 = dintx - |
Vo tonx . | Sory | @A |

_ X S = |
- &Lm 1 Cab%Z/ZC e 1

X >7{/Z CQS,’:C cg)ﬂ X

T e s © e = e e et

Scanned by CamScanner




jbm . (8 X
X —=>7%, VQ‘)% - g(,”G*—m—)ﬂ/Z
nZac
- fim_ (03 %
- x> 7r
> /Z Sintx
= (88 ™/ . |
: ‘. - (a8 q90°= 0)
(‘gmﬁh) dingo =
_ 0O o
=T S

Lim
v A '—97t/2/ JDSS - 1>

\
\ 33 C@)m;@S:'iz W!bﬂ )

|

X %7[/2 “@99 =0
j&(gl oC )9"/29* © |
( 50:1//)
DC“57‘/25:@0
Lom e
x —> 7, ( tan) //.

Scanned by CamScanner



/}' \/n’i’/
/t/a/ua(ﬂ T >0

(KO (,LLI on -

Lot Y = (cod x ) Vx

Takgnj /oj on  bodl, (ﬁ:‘f/éa

ﬂag [CWS:L) ]/{{
= Egg (a1

iy

hm

01033 = % )0'

By wing L hapital Wéa

l{igo v&gy oy x@o w’L

Lim :
8 S o '/01933 = Itigb —hinoL
(om - 83X
= A 20-1anx

:((:)rg 9@99 = - tan o ::D//‘

By composite function

’*:cﬂib"b dogy = o

Jog 7 A y = o
A £ y =z e®

AL DO (ng)’/’c e l//

//ﬂ// /)/ bj //),zr// / /O

~ALNnT
Cah X

C '.’ /u(‘)j O,I: X, /oj q)

u@j (¢s52)

¢’ —__l.-"
'Zix X

(g3 L = -~ SNk

.@f}ﬁfﬂfgi - 1 .-5m:(

| x5e°= 1)

Scanned by Céfhgcanner |




1
\
\
|
|
b
I
|
o
>
ol
-~
e

bg Ubing A’ ho pital wul,

Tty (st (o
ity -

Tale log or bodh, Sides
dogy = oy (i)
logy = Ginx Log (es2)

o B0 dogy = o B Sina g laasn)

By wsing L ho. pital yule: l

) ‘La j@ﬂ”a%: x/ogq |
J [&j@éﬁ "Zjé;‘nx (ogag[s/ |

AinX

xlir—go u&’ﬂ/" = xﬂ% cehx | <binx bz = asx
(b ‘féga&gx) =1 -3inx
i xX

/ SC )D /D = Jim R
93 2 o Ain X f
|

x‘fﬁ;’,”%agy = =—4no =0,

|
|
/

’ ?ﬂ C&Mpab/fg FU/V(///‘D/\/‘
x Do /ogy

1 iy C%I)S' = |
" a£- PDC 7

Scanned by CamScanner



’ L E Va lu.o;tl »& m 5171—3( s

X0+ bg Mlng l " 5 il qu
iﬁOLUTION;—
(0 fowm)
let oy =y dinx
i Taking log on ppth 4l
lg Jf?ﬁ y = ,[ég x 3inX ( ‘c-\'j&y Qx:‘ xjaj;\,\\}

»Lml@gH - binx ‘j%\‘j'l

X 2o "(0\93 = Igm‘o+ 5J\n3'6 V(Oﬁ x

By L he pital’s vule f/, | |
1 .Lm lﬁ u,ﬁ;ﬂx’-—-—‘ |
v =0 jogy = X0, ~logx gaact |
| (@30c X ' - | |
i 0‘9X’-._. {
Lim C&Aacx'“-wc%*
° )o X’aﬁy a0, I | cot x|

X -ldecx sl ’

' dim m . . |
L S0 ogy x —o, I -4dinx Anx ( totx = z (B8
.x’— ) mi 5/111

~ lm | =)

X—=7 I - dintox ﬁinz:t :a?é»'n:c'cosx

X b x \

_ Wv= w’s pu’ |

* _-)D+ _424.5;”1 e CEBXL
=X S+ (a8 2 -]

= 200.,0 _
© +0 a 0//

Scanned by CamScanner



By composiTe FunveTion -

—

w50 doyy - o

Lim
A Doy 3:‘0
. , o
(im o ‘,8 =1
Ctv-—PD(j';’@
L inx
L Do 3’,5n:f

Scanned by CamScanner



Questions
The Taylor series of f(x) about the point 0 is
The expansion of f(x) by Taylor series is

series.

The point at which function f(x) is either maximum or minimum is
known as point

A function fhas _ at ‘c’ if f(c) > f(x) for all ‘x” in D, where D is
domain of ‘f’.

If f(x) = x2, then f(0) =0 is the  value of f.

A function f has a at ‘c’ if there is an open interval I containing
‘c’ such that f(c) > f(x) for all ‘x’ in L.

A function f has a at ‘¢’ if there is an open interval I containing
‘c’ such that f(c) < f(x) for all ‘x’ in I.

If ‘" hasa  at ‘c’ and if f’(c) exists then f*(c)=0.

A function ‘" has _ at ‘¢’ if f(c) < f(x) for all °x’ in D, where D is
domain of ‘f’.

If ‘f” has a local extremum at ‘c’ and if f’(c) exists then f’(c)=_ .
Evaluate: limit x tends to 0 (x / tan x) =

Evaluate: limit x tends to infinity (x*2 / e"x) =

L'Hopital's rule can be applied only to differentiable functions for
which the limis are in the form

L'Hopital's rule can be applied only to  functions for which the limis

are in the indeterminate form

If f(x) = x"3, then the function has

A of afunction fis a number c in the domain of f such that either f’(c) =0

or f’(c) does not exist

_are critical numbers ¢ in he domain of f, for which {’(c)=0

If f has a local extremum atc,thencisa  of f

Iffhasa atc, then c is a critical number of f

If f(x)=x"2 - 4x+5 on [0,3] then the absolute maximum value is
Find the critical numbers, for the function f(x)=x"3 - 3x*2 +1.
Find the critical numbers, for the function f(x)=x"3 - 3x +1.

Find the critical number, for the function f(x)=2x - 3x"2 .

Find the critical number, for the function f(x)=x"2 - 2x +2.

Find the critical number, for the function f(x)=1-2x-x"2.

Find the critical numbers, for the function f(x)=x"3 - 12x +1.

optl
Maclaurins
ZEero

Stationary

an absolute
maximum

an absolute
maximum

an absolute
maximum

an absolute
maximum

critical
number

an absolute
maximum
0

1

1

real

differentiable

eiher an
absolute
maximum or
an absolute
minimum
critical
number

Critical
number

critical
number

critical
number
2

(12)
(11)
(1/2)

0

0

O 1)

opt2
Taylor
unique

Saddle point

an absolute
minimum

an absolute
minimum
an absolute
minimum
an absolute
minimum
stationary
point

an absolute
minimum

1

2

2

indeterminat
e

real

neiher an
absolute
maximum
nor an
absolute
minimum
stationary
point
Stationary
points
stationary
point
stationary
point

3

02)
(-11)
(1/3)

1

1
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power
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local
maximam

local
maximam

local
maximam

local
maximam

local
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local
maximam
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3
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complex

complex
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local
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local
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opt4 opt5 opt6
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maximum

implicit
locam
minimum

an absolute
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0

0
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minimum
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local
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minimum
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number
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points
critical
number
local
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1

1

04)



Find the stationary point of the function f(x)=2x - 3x"2

Find the stationary point of the function f(x)=x"3 - 3x +1

Find the absolute maximum of the function f(x) = x"2-2x+2, [0,3]
Find the absolute minimum of the function f(x) = x*2-2x+2, [0,3]
Find the absolute maximum of the function f(x) = 1-2x-x"2 [-4,1]
Find the absolute minimum of the function f(x) = 1-2x-x"2 [-4,1]
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(1-1)and (-1
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1

1
1
1
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(I-1)
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5
5
7

-7)

(12 1)
(1 1)and (1
3)
8
8
8

(-8)

(173 1/3)
(1-1)and
(-13)

5

1

2

-7)



Questions

optl

The sum of the main diagonal elements of a matrix is called---- trace of a

Every square matrix satisfies its own ----------

The orthogonal transformation used to diagonalise the
symmetric matrix A is----

IfA1, A2, A3,......... An are the eigen values of A ,then kA1,
kA2, kA3,......... kA n are the eigen values of --------------

Diagonalisation of a matrix by orthogonal reduction is true
only for a ----- matrix.

In a modal matrix, the columns are the -----------

If atleast one of the eigen values of A is zero, then det A = -----

If the canonical form of a quadratic form is Syl12 - 6 y22,
then the index is --------

det (A- Al ) represents------

IfAL, A2, A3,......... An are the eigen values of A ,then 1/A1 ,
1/02, 1/A3,......... ,1/An are the eigen values of --------------
IfA1, A2, A3,......... An are the eigen values of A ,then Alp,
A2D, e, A n p are the eigen values of

The eigen values of a

In an orthogonal transformation NT AN =D, D refers to a
---------- matrix.

In a modal matrix, the columns are the eigen vectors of---------

If the eigen values of 8x12 + 7 x22 +3 x32 —12 x1 x2 — 8 x2
x3 +4 x3x1 are 0,3 & 15, then its nature is-----------

matrix
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polynomial

NT AN

kA

diagonal
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A1)
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inverse and
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of A

matrix are its diagonal diagonal
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optd opt5 opt6
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scalar
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e
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Answer
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diagonal
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The elements of the matrix of the quadratic form x12 +3 x22 all=1,al12=2
+4 x1 x2 are ------------ ,a2l=2,a
22=3

If the sum of two eigen values and trace of a 3x3 matrix A are Al A2 A3
equal, then det A = ---------

If 1,5 are the eigen values of a matrix A, then det A = ------- 5

If the canonical form of a quadratic form is 5y12 + 6 y22, 4
then the rank is

The non —singular linear transformation used to transform the ~X=NTY

quadratic form to canonical form is

The eigen vector is also known as------- latent value

If 1,3,7 are the eigen values of A, then the eigen values of 2A  1,3,7

If the eigen values of 2A are 2, 6, 8 then eigen values of A are 1,3,4

The number of positive terms in the canonical form is called th¢ rank

If all the eigenvalues of A are positive then it is called as Positive
definite

If all the eigenvalues of A are negative then it is called as Positive
definite

A homogeneous polynomial of the second degree in any characteristic

number of variables is called the polynomial

The Set of all eigen values of the matrix A is called the rank

of A

A Square matrix A and its transpose have eigen value: different

The sum of the of a matrix A is equal to the sum characteristic
of the principal diagonal elements of A. polynomial

The product of the eigenvalues of a matrix A is equal to Sum of main
diagonal

The eigenvectors of a real symmetric are equal

When the quadratic form is reduced to the canonical form, it  rank

will contain only r terms, if the of Aisr.

all= all=
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21=2, 21=4,
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3 3
0 1
0 25
0 2
X=NY Y=NX
latent  column
vector value
1,921 2,6,14
2,6,8 1,9,16
index  Signatur
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ve e
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Negati Positiv
ve e
definite semide
finite
charact quadrat
eristic  ic form
equatio
n
index  Signatur
Same Inverse
charact eigen
eristic  values
equatio
n
Determ Sum of
inant of minors
A of
Main
diagon
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unequal real
index  Signatu
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symmetric
spectrum

all=
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The excess of the number of positive terms over the number of rank
negative terms in the canonical form is called the
of the quadratic form.

If all the eigen values of A are less than zero and atleast one  Positive
eigen value is zero then the quadratic form is said to be definite

If all the eigen values of A are greater than zero and atleast Positive
one eigen value is zero then the quadratic form is said to be definite

If the quadratic form has both positive and negative terms then Positive
it is said to be definite

index  Signatu

Negativ¢ Positive

Negati Positiv

ve e
definite semide
finite

Negati Positiv

ve e

definite semide
finite
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