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RAJEEV GANDII MEMORIAL COLLEGE OF ENGG & TECHINOLOGY,

NANDQYAL

(AUTONOMOUS)
. B. Tech. -1 Yenr = T Sem. (2020-21)
For Branches: C.E., E.E.E., M.E., C.5.E., CS.E (DS), C.S.E (BS).

]

3-0-0 3Credifs

lLincnr Algebra and Advanced Caleulus | BSC

Coursc Objectives:
i) To familiarize the concepts of matrices and mean value thcorems and their applications

in engineering.
ii) To equip the students to solve various application problems

in engincering through

evaluation of Gamma, Beta functions and multiple integrals etc.,
Coursc Outcomes: After completion of the course the student will be ablc to:

[COI

! Understand the use of matrices and lincar system of equations in solving Network
hanics problems.

analysis, encoding and decoding in Cryptography and Quantum mec

Cco2

mma and Bela functions in digital signal processing, discrete

Apply the concept of Ga
filters and Oscillatory theory in engineering.

Fourier transform, digital

Cco3

Analyze differential and integral calculus to solve improper integrals and its

applications in many engineering disciplines.

CO4

Determine the process to evaluate double and triple integrals and understand its

usage to find surface area and volumes of various bodies in engineering.

COs5

Identify the applications of advanced calculus & Linear algebra in electro-

magnetic theory and in telecommunication engineering.

Mapping of Coursc outcomces with Program outcomes
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UNIT -1 )
Matrices: Elementary row transformations -
Lincar System of Homogenous and Non Homogencous cquntions.

UNIT-11 ;

Eigen Values, Eigen vectors — Propertics — Cayley ~ Hamilton Theorem = Inverse and Power of
a matrix by Caylcy — Hamilton theorem.

UNIT - 111

Quadratic forms: Linear Transformation — Reduction of quadratic form to canonical fo

Rank = Echelon form, Normal form — Solutions of

rm and

their nature (Rank, Signature and Index).

UNIT -1V

Mean value theorcms: Rolle’s Theorem — Lagrange's Mean Value Theorem - (excluding

proof). Simple examples of Taylor’s and Maclaurin's Series.

Maxima and Minima of functions of two variables -

Functions of several variables — Jacobian —
Lagrange method of Multipliers with three variables only.

UNIT-V
Multiple integrals: — Evaluation of Double integrals (Carte

-

sian and Polar) — Change of

Variables — Change of order of Integration — Changing into Polar coordinates — Evaluation of

triple integrals.
UNIT - VI

Special functions: Gamma function —
Evaluation of Integrals using Gamma & Beta functions.

Properties — Beta function — properties — Relation between

Gamma and Beta functions —

Textbooks:

(i) B.S. Grewal, Higher Engineering Mathematics, Khanna Publications.

(i) R. K. Jain, S. R .K. Iyengar, Advanced Engineering Mathematics, Alpha Science. ,
(iii) T.K.V. lyengar, B. Krishna Gandhi, A Text Book of Engineering Mathematics, Vol -1, S.

-

Chand & Company.
References:
(iv) G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson,
Reprint, 2002. : 3
(v) Erwin kreyszig, Advanced Engineering Mathematics, 10th Edition, John Wiley & Sons,2011.
(vi) Veerarajan T,, Engincering Mathematics for first year, Tala McGraw-Hill, New Delhi, 2008.
(vii) Ramana B.V., Higher Engincering Mathematics, Tata McGraw Hill New Delhi, 1 1"Reprint,
2010.
(vii) N.P, Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,
Reprint, 2008.
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M COLLEGE OF ENGINEERING & TECHNOLOGY, NANDYAL-518 501.
AUTONOMOUS
TEACHING PLAN

NAME OF TH : S
E FACULTY: Dr. P. Sudarsana Reddy Sections: CSE- A

SUBJECT: Uinear Algebra and Advanced Calculus
Year: 1 B.Tech, I-SEM

Academic Year: 2020-21
Total Hours: 61 Hours

S.No

Unit

Toplcs to be Covered

Pariods

Estimated

Elementary row transformations

1

Definition and Importance of Rank

Echelon form and Normal form

Solutions of Linear System of Homogenous equations.

Solutions of Linear System of Non Homogeneous equations.

Definition and Importance of Eigen Values, Eigen vectors

Calculation of Eigen Values & Eigen vectors

Properties of Eigen Values & Eigen vectors

Cayley — Hamilton Theorem

Inverse and Power of a matrix by Cayley — Hamilton theorem.

i

Introduction of Quadratic forms

Matrix Representation

Linear Transformation

Signature and Index).

Reduction of quadratic form to canonical form and their nature (Rank,

2
2
2
3
1
3
3
1
2
1
1
1
4

Introduction of Mean value theorems

Rolle’s Theorem

Lagrange's Mean Value Theorem

v

simple examples of Taylor’s and Maclaurin's Serles.

____————‘—T——
Maxima and Minima of functl

Functions of several variables - Jacobian

ons of two varlables

grange method of Multipllers with three variables only.

introduction of Multiple Integrals

1
2
2
2
2
2
2
1
2

—

Evaluation of Double Integrals (Including Carteslan and Polar)
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5 Tv | Change of Variables 2
Change of order of Integration 2
Changing into Polar coordinates 2
Evaluation of triple integrals. .
Introduction of Special functions 1
Gamma function - Properties 3
6 Vi Beta function - properties 3
Relation between Gamma and Beta function 1
Evaluation of Integrals using Gamma & Beta functions. 3
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NAME OF THE FACULTY: Dr. P. Sudarsana Reddy

SUBJECT: Linear Algebra and Advanced Calculus
Year: | B.Tech, |-SEM

RGM COLLEGE OF ENGINEERING & TECHNOLOGY, NANDYAL-518 501.

AUTONOMOUS

TEACHING PLAN
(Revised)

Sections: CSE- A

Academlc Year: 2020-21

Total Hours: 65 Hours

S.No

Unit

Topics to be Covered

Estimated
Perlods

Elementary row transformations

1

Definition and Importance of Rank

-

Echelon form and Normal form

Solutions of Linear System of Homogenous equations.

Solutions of Linear System of Non Homogeneous equations.

Definition and Importance of Eigen Values, Eigen vectors

Calculation of Eigen Values & Eigen vectors

Properties of Eigen Values & Eigen vectors

Cayley — Hamilton Theorem

Inverse and Power of a matrix by Cayley — Hamilton theorem.

Introduction of Quadratic forms

Matrix Representation

Linear Transformation

-

Reduction of quadratic form to canonical form and their nature (Rank,
Signature and Index).

2
2
2
3
1
3
3
1
2
1
1
2
4

‘ Introduction of Mean value theorems

Rolle’s Theorem

Lagrange’s Mean Value Theorem

Simple examples of Taylor’s and Maclaurin’s Series.

Functions of several variables — Jacobian

Maxima and Minima of functions of two variables

Lagrange method of Multipliers with three variables only.

l introduction of Multiple integrals
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I T‘w Evaluation of Double Integrals (Including Carteslan and Polar)

]
|5 v Change of Variables )
Change of order of Integration C
“Changing into Polar coordinates |

Fl:v_ahlaa—t—ion'bvf triple"la't"egrals.

e, [LOTEIENLY S —

Introduction of Special functions

Gamma function - Properties

6 vi Beta function - properties

Relation between Gamma and Beta function

Evaluation of Integrals using Gamma & Beta functions.

*As per the revised plan, another 4more extra hours are required to
complete the syllabus of the course.
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RGM COLLEGE OF ENGINEERING & TECHNOLOGY, NANDYAL-518 501.
AUTONOMOUS
TEACHING PLAN

NAME OF THE FACULTY: Dr. R. Chandra Sekhar Reddy Sections: CSE-B

SUBJECT: Linear Algebra and Advanced Calculus Academic Year: 2020-21
Year: | B.Tech, I-SEM Total Hours: 61 Hours

S.No | Unit

Topics to be Covered

Estimated
Periods

Elementary row transformations

1

Definition and Importance of Rank

Echelon form and Normal form

Solutions of Linear System of Homogenous equations.

Solutions of Linear System of Non Homogeneous equations.

Definition and Importance of Eigen Values, Eigen vectors

Calculation of Eigen Values & Eigen vectors

Properties of Eigen Values & Eigen vectors

Cayley — Hamilton Theorem

Inverse and Power of a matrix by Cayley — Hamilton theorem.

Introduction of Quadratic forms

Matrix Representation

Linear Transformation

Signature and Index).

Reduction of quadratic form to canonical form and their nature (Rank,

Bl | =] =] N ] W W R W] N NN

Introduction of Mean value theorems

Rolle’s Theorem

Lagrange’s Mean Value Theorem

Simple examples of Taylor’s and Maclaurin's Series.

Functions of several variables — Jacobian

Maxima and Minima of functions of two variables

Lagrange method of Multipliers with three variables only.

Introduction of Multiple integrals

Evaluation of Double integrals (including Cartesian and Polar)

N o] N NN RN N
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S \Y Change of Variables

Change of order of Integration

Changing into Polar coordinates

Evaluation of triple integrals.

Introduction of Special functions

Gamma function - Properties

6 Vi Beta function — properties

Relation between Gamma and Beta function

Wl k| w|l wl L] o] N N

Evaluation of Integrals using Gamma & Beta functions.
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RGM COLLEGE OF ENGINEERING & TECHNOLOGY, NANDYAL-518 501.
AUTONOMOUS

TEACHING PLAN
(Revised)

NAME OF THE FACULTY: Dr. R. Chandra Sekhar Reddy Sections: CSE-B

SUBJECT: Linear Algebra and Advanced Calculus Academic Year: 2020-21
Year: | B.Tech, I-SEM Total Hours: 65 Hours

S.No | Unit

Topics to be Covered

Estimated
Periods

Elementary row transformations

1

Definition and Importance of Rank

Echelon form and Normal form

Solutions of Linear System of Homogenous equations.

Solutions of Linear System of Non Homogeneous equations.

Definition and Importance of Eigen Values, Eigen vectors

Calculation of Eigen Values & Eigen vectors

Properties of Eigen Values & Eigen vectors

Cayley — Hamilton Theorem

Inverse and Power of a matrix by Cayley — Hamilton theorem.

3 11

Introduction of Quadratic forms

Matrix Representation

Linear Transformation

Reduction of quadratic form to canonical form and their nature (Rank,
Signature and Index).

2
2
2
3
1
3
3
1
2
1
1
2
4

Introduction of Mean value theorems

Rolle’s Theorem

Lagrange’s Mean Value Theorem

Simple examples of Taylor’s and Maclaurin’s Series.

Functions of several variables — Jacobian

Maxima and Minima of functions of two variables

Lagrange method of Multipliers with three variables only.

Introduction of Multiple Integrals

1
2
2
2
2
3
3
1
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Evaluation of Double integrals (including Cartesian and Polar)

w
<

Change of Variables

Change of order of Integration

Changing inta Polar coordinates

Evaluation of triple integrals.

Introduction of Special functions

Gamma function - Properties

6 Vi Beta function - properties

Hclahon between Gamma and Beta function

Wl =] W W =] N W N NN

Evaluation of Integrals using Gamma & Beta functions.

*As per the revised plan, another 4more extra hours are required to
complete the syllabus of the course.
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RGM COLLEGE OF ENGINEERING & TECHNOLOGY, NANDYAL-518 501.
AUTONOMOUS
TEACHING PLAN

NAME OF THE FACULTY: SG ShakeerHussain Sections: CSE- C

SUBJECT: Linear Algebra and Advanced Calculus Academic Year: 2020-21
Year: | B.Tech, I-SEM Total Hours: 61 Hours

)

S.No

Unit

Topics to be Covered

Estimated
Periods

Elementary row transformations

1

Definition and Importance of Rank

Echelon form and Normal form

Solutions of Linear System of Homogenous equations.

Solutions of Linear System of Non Homogeneous equations.

Definition and Importance of Eigen Values, Eigen vectors

Calculation of Eigen Values & Eigen vectors

Properties of Eigen Values & Eigen vectors

Cayley — Hamilton Theorem

Inverse and Power of a matrix by Cayley — Hamilton theorem.

Introduction of Quadratic forms

Matrix Representation

Linear Transformation

Signature and Index).

Reduction of quadratic form to canonical form and their nature (Rank,

sl ml w R N P W W] R W[ N NN

Introduction of Mean value theorems

Rolle’s Theorem

Lagrange’s Mean Value Theorem

Simple examples of Taylor's and Maclaurin’s Series.

Functions of several variables — Jacobian

Maxima and Minima of functions of two variables

Lagrange method of Multipliers with three variables only.

Introduction of Multiple integrals

Evaluation of Double integrals (including Cartesian and Polar)

N R N R RN NN e
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Change of Variables

Change of order of Integration

Changing into Polar coordinates

Evaluation of triple integrals.

4

Vi

Introduction of Special functions

Gamma function — Properties

Beta function - properties

Relation between Gamma and Beta function

Evaluation of Integrals using Gamma & Beta functions.
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RGM COLLEGE OF ENGINEERING & TECHNOLOGY, NANDYAL-518 501.
AUTONOMOUS

TEACHING PLAN
(Revised)

NAME OF THE FACULTY: SG ShakeerHussain Sections: CSE- C

SUBJECT: Linear Algebra and Advanced Calculus

Academic Year: 2020-21

Year: | B.Tech, I-SEM Total Hours: 65 Hours

[5

S.No

Unit

Topics to be Covered

Estimated
Periods

Elementary row transformations

1

Definition and Importance of Rank

Echelon form and Normal form

Solutions of Linear System of Homogenous equations.

Solutions of Linear System of Non Homogeneous equations.

Definition and Importance of Eigen Values, Eigen vectors

Calculation of Eigen Values & Eigen vectors

Properties of Eigen Values & Eigen vectors

Cayley — Hamilton Theorem

Inverse and Power of a matrix by Cayley — Hamilton theorem.

Il

Introduction of Quadratic forms

Matrix Representation

Linear Transformation

Reduction of quadratic form to canonical form and their nature (Rank,
Signature and Index).

2
2
2
3
1
3
3
1
2
1
1
2
4

Introduction of Mean value theorems

Rolle's Theorem

Lagrange’s Mean Value Theorem

Simple examples of Taylor’s and Maclaurin’s Series.

Functions of several variables — Jacobian

Maxima and Minima of functions of two variables

Lagrange method of Multipliers with three variables only.

Introduction of Multiple integrals

= wl wl N N N e
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Evaluation of Double Integrals {Including Cartesian and Polar)

Change of Variables

Change of order of Integration

Changing into Polar coordinates

Evaluation of triple integrals.

6 Vi

Introduction of Special functions

Gamma function — Properties

Beta function - properties

Relation between Gamma and Beta function

Evaluation of Integrals using Gamma & Beta functions.

Wl =] W Wl = N W N NN

*As per the revised plan, another 4more extra hours are required to

complete the syllabus of the course.
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RGM COLLEGE OF ENGINEERING & TECHNOLOGY, NANDYAL-518 501.
AUTONOMOUS
TEACHING PLAN

NAME OF THE FACULTY: K. Jyothi Sections: EEE-A & B

SUBJECT: Linear Algebra and Advanced Calculus

Academic Year: 2020-21

Year: | B.Tech, I-SEM Total Hours: 61 Hours

1§

S.No

Unit

Topics to be Covered

Estimated
Periods

Elementary row transformations

[

Definition and Importance of Rank

Echelon form and Normal form

Solutions of Linear System of Homogenous equations.

Solutions of Linear System of Non Homogeneous equations.

Definition and Importance of Eigen Values, Eigen vectors

Calculation of Eigen Values & Eigen vectors

Properties of Eigen Values & Eigen vectors

Cayley — Hamilton Theorem

Inverse and Power of a matrix by Cayley — Hamilton theorem.

Introduction of Quadratic forms

Matrix Representation

Linear Transformation

Reduction of quadratic form to canonical form and their nature (Rank,
Signature and Index).

bl | R =] N R W W R W NN

Introduction of Mean value theorems

Rolle’s Theorem

Lagrange’s Mean Value Theorem

Simple examples of Taylor's and Maclaurin’s Series.

Functions of several variables — Jacobian

Maxima and Minima of functions of two variables

Lagrange method of Multipliers with three variables only.

Introduction of Multiple integrals

Evaluation of Double integrals (including Cartesian and Polar)
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i

Change of Variables

Change of order of Integration

Changing into Polar coordinates

Evaluation of triple integrals.

Introduction of Special functions

Gamma function - Properties

Beta function — properties

Relation between Gamma and Beta function

Wl =] Wl Wl = N NN

Evaluation of Integrals using Gamma & Beta functions.
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RGM COLLEGE OF ENGINEERING & TECHNOLOGY, NANDYAL-518 501.

AT AUTONOMOUS
(EaTD-180%)}
TEACHING PLAN
(Revised)
NAME OF THE FACULTY: K. Jyothi Sections: EEE-A & B

SUBJECT: Linear Algebra and Advanced Calculus

Academic Year: 2020-21

Year: | B.Tech, I-SEM ‘ Total Hours: 65 Hours

17

S.No

Unit

Topics to be Covered

Estimated
Periods

Elementary row transformations

1

Definition and Importance of Rank

Echelon form and Normal form

Solutions of Linear System of Homogenous equations.

Solutions of Linear System of Non Homogeneous equations.

Definition and Importance of Eigen Values, Eigen vectors

Calculation of Eigen Values & Elgen vectors

Properties of Eigen Values & Eigen vectors

Cayley — Hamilton Theorem

Inverse and Power of a matrix by Cayley = Hamilton theorem.

Introduction of Quadratic forms

Matrix Representation

Linear Transformation

Reduction of quadratic form to canonical form and their nature (Rank,
Signature and Index).

2
2
2
3
1
3
3
1
2
1
1
2
4

Introduction of Mean value theorems

Rolle’s Theorem

Lagrange’s Mean Value Theorem

Simple examples of Taylor's and Maclaurin’s Serles.

Functions of several variables — Jacobian

Maxima and Minima of functions of two variables

Lagrange method of Multipliers with three variables only.

Introduction of Multiple integrals

| Wl W N NN N
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Evaluation of Double integrals (including Carteslan and Polar)

5 Vv Change of Variables

Change of order of Integration

Changing into Polar coordinates

Evaluation of triple integrals.

Introduction of Special functions

Gamma function - Propertles

6 Vi Beta function — properties

Relation between Gamma and Beta function

Wl | W W = N wl N NN

Evaluation of Integrals using Gamma & Beta functions.

*As per the revised plan, another 4more extra hours are required to
complete the syllabus of the course.
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Assignments (I&I1) with
solutions
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Papers with solutions
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R20
College Code: 09 ‘

Rajeev Gandhi Memorial C
(Autonomous), N

ollege of Engineering & Technology
ANDYAL-518501
I B. Tech. I-Semester Mid-I Examinations
Linear Algebra & Advanced Calculus
(CE, EEE, ME, CSE, CSE (DS), CSE&BS)
Max. Marks: 20. Date: 07 -04-2021. - Time:2 Hours

Note: 1, Answer first question compulsorily. (5x1 =05 Marks)
2. Answer any three from 2 to 5 questions (5 x 3 = 15 Marks)

1) i) Define rank of a matrix and explain it with an example.
1 11
ii) Find rank of the matrix A = [2 2 2].
; 3 3 3
iii) Write the statement of Cayley — Hamilton theorem.
1

00
iv) Find Eigen values of the matrix A= |0 2 0].

_ 0 0 3 S
v) Write the quadratic form corresponding to the matrix [ 2 -1 4 }
-3 4 2
2) a) Find rank of amatrix|-1 2 5 3 | by reducing into Echelon form.
3 2 9 -
b) Solve the following system of equations, x+y—3z +2w = 0;
x+2y4+z=0;3x+4y+4z=0; 7x+10y + 12z = 0.
3) a) Solve the following system of equations, z
3x+2y+z=3;2x+y+z=0; 6x+2y +4z=06. ' i
' 8 -8 2]
. b) Verify Cayley — Hamilton theorem for the matrix A = [4 -3 =2/
. - 13 -4 1
6 -2 ]
4) Find Eigen values and Eigen vectors of the matrix A= -2 3 -—1f.
: ‘ -2 =1 3.

5) a) Find the Rank, Index, Signature and Nature of the quadratic from

x? + 2y% +32% + 2yz- 2zx + ny.l
b) If A;,2; ... Ay, are the Eigen values of a matrix A then prove that
1/ A, 1/ A, ... 1/ Ay, are the Eigen values of A™2.
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question compulsorily. (5 x 1M = 5 Marks)

Nofc: 1. Answer first
Iree from 2 105 questions (3 x SM = 15 Marks)

7. Answer Any

Q.1 a) Statethe Rolle’s Theorem.

b) Write Maclaurin’s series expansion of e*.

c) Evaluate fomf: e~ +¥)dx dy. -

d) Define Beta function.

e) Write any w0 properties of Gamma fuﬁction.

0.2 Prove t o, 1 L _m, 1
{ et csint(2) <E 43
rove tha s+sJ§<sm (s)<a+a'
0.3 a) Find the first and second order partial derivatives of ax? + 2hxy + by?.
b) 1fu==% = tan~} -1 8, 6)
1oy g = tan~*x +tan”y find ===
Q4 e . 2
Change the order of integration andp\._{alualc f: ) féﬁ; dy dx.
- 4a
Q.5 a ot | -x,
) Evaluate the triple integral fol f; f; ’i‘x dz dx dy. '

o
-

b) Computci) I (1?1) i) I (-'-'2-1-) -
eagoe  ILVS ‘ULQ*&
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~ Code: AN TRATL}

\
1

RGM COLLEGE OF ENGINEERING & TECHNOLOGY (AUTONOMOLUS) f g
11th July-2021
I B.Tech I Semester (R20) End Examinations (Regular)
LINEAR ALGEDBRA AND ADVANCED CALCULUS
Common te CE, ME, EEE, CSE, CSEDS & CSEBS

¢

Time: 3 Hrs Total Marks: 70

Note 1:Answer Question No.l (Compulsorv) and 4 from the remaining
2:All Questions Carry Equal Marks

12 Evajyate j;"j:mordrdﬂ

b -1 0 6
Find the rank of the matrixA=] 3 6 1/].
-5 1 3

¢ State the definition of Eigen value and Eigen vector.
d Verify Roll's theorem for the function f(x) = x? = 2x — 3 in [~1,3].
¢ Obtain the quadratic form corresponding to the matrix

1 2 3 N
20 3
3 31 y
' Evaluate f xteVdx
& Evaluate [ fmardrdﬂ.
a) Evaluate ffﬂ (x + y)? dxdy, where R is the region bounded by 54- g— =1. (7)
b) Evaluate fj; r?sin 6 drdf, where R is the semi-circle r = 2a cos8 above the initial
line. (7)
23 4
Find the Eigen values and Eigen vectors of A=|0 4 2
= 003
a) Show that u=2x~-y+3z,ve2x~y-z,weldr-y4z , arc functi ’
dependent and find the relation., O?-;l’”}
b) If V = f(2x - 3y,3y — 42,4z ~ 2x) , then prove that 6--+4 1 3——= 0. (7)
a) Show that I'(n) r=jn logj(;) dx, n>0. (7)
n xll’l' ) )
b) Show that Zlmb"fo de = f(m,n). M/ij Q/\//\) (7)
or. K. V. Suwanafﬂ“;‘agfm
poparment ot MatECe T oioay
m Cotiege of Engg& 19
R NANDYAL-518 501
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6
2 3 -1-1

a) Find
rank of a matrix [g pt ‘2‘4] by red
1 3 _p|byre ucing it into Ec
. o s 1 3 helonform. (7)
Ing system of equations
(7)

3x +2
y+z=3: .
32 ty+z=0;6x+2y+42=6

7 Red
find the Ran]? ladm?c form x? + 2y - 752
» Index, Signature and Naturz + 8zx — 4xy in to canonical form and
. an

- XXX -

g/ b@'
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pr. K. V. Suryanarayana Rao
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CO’s and PO’s attainment
Subject:LA&AC

Table 8.1: Evaluation of Question Paper Welghtage from Internal Question Papers

Lincar Alpebra and Advanced Calculus MID Questions Welghtage to CO
Academic Year 2090-2029 (2040 Batch)
MID -1
FETCoRT R co|rcoliiE |t o/ Ncos | Total
1 1
1 o) ol
1 1
1 1
1 1
3 3
2 2
3 ‘ 3
2 2
3 3
2 2
3 il 3
2 2
7 5 9 2 7 25
R i
1 !
; i 1 \
1 1 !
1 1
3 Gid|: G 7 3
2 2
| Z 3 3 _
2 p) E
3 3 ]
2 2 E‘
2 2
3 3 é
7 6 8 2 7 25 L
{)(JU Su
P

' 4 "ad
0r. K. V Survanl';g‘n;g .
rovent of Methamatios-
RGM Collage of Eg & Technoloqy
NANBYAL-518 581 |
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Table-8.2: Evaluation of Question Paper Welghtage from End Exam Question Papers

Linear Algebra and Advanced Calculus, Academic Year 2070-202¢ (2010 Batch)
END EXAM
s QN O | 8 CO L i | 5 CO 28 | 0056 CO.3 s | 1A §1.CO.4 B | e Total
la)tin 2 2
by © 2 2
c)" 2 2
d) 2 2
e). 2 2
) 2 2
g) 2 -2
2a)! 7 7
W b) S 7 7
“c)! 0
bS] a) ! 7 7
I b) A 7
o, C) sl 0
' 7 7
7 7
| 0
7 7
7. 7
0
7 7
7 7
0
14 14
B e y i) 0
ko) S 0
END EXAM 9 23 30 16 20 98
Table-8.3 Question Paper Weightages in CO, in %.

Category/CO'’s Cco1 co2 C03 co4 Ccos

End Se‘gfgg{ S 9.183673 | 23.46939 | 30.6122449 16.32653 20.40816
Internal Exam (QIM) 24 20 28 6 22
Assignment (QA) 22.5 20 27.5 0 30

Average (AQCO)) 13.47857 | 22.42857 29.7785714 12.62857 21.68571

For theory subject the total marks is 100, evaluated as 70 marks for End semester examination, 20 marks
from two internal tests and 10 marks from two assignments. For evaluation CO; the weights of marks

considered are shown in Table 8.4. .
SUe \
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Table - 8. 4. 1: CO attainment Calculation for the course Linear Algebra and Advanced

i

Calculus:
Caluculation of CO Attainment of Subject
A: Assignment Marks, IM: Internal Marks, FE: Final Exam Marks
15091A0553 8 5 27 40.65 39.85 39.85 37.28| 4155
20091A0501 10 18.75 60 90.96 88.42 | 88.54 86.48 | 89.32
20091A0502 10 16.75 55 - 83.99 81.41 81.52 79.06 | 82.59
20091A0503 10 16 53 81.29 78.64 78.76 76.12 [ 79.94
20091A0504 10 18.25 59 89.39 86.93 87.05 84.95 | 87.87
20091A0505 10 10.75 40 63.09 60.36 60.46 56.82 | 62.38
20091A0506 10 14.75 32 64.76 55.56 56.00 4838 | 5891
20091A0507 10 19 52 85.96 80.27 80.56 76.25 | 82.05
20091A0508 10 19 63 93.45 91.78 91.86 90.48 | 92.40
20091A0509 9.5 5.75 6 30.19 19.88 20.35 1049 | 24.62
20091A0510 10 17 55 84.44 81.63 81.76 79.18 | 82.84
20091A0511 10 18.25 56 87.34 83.79 83.96 81.07 | 85.05
20091A0512 10 18.5 52 85.06 79.83 80.09 76.02 |~ 81.54
20091A0513 10 16.5 54 82.87 80.14 80.26 77.65 | 81.39
20091A0514 10 19 58 90.04 86.55 86.72 84.01| 87.69
20091A0515 10 16.5 45 76.73 70.72 71.01 66.02 | 72.92
20091A0516 10 19 60 91.41 88.64 88.78 86.60 | 89.57
20091A0517 10 19 52 85.96 80.27 80.56 76.25 | 82.05
20091A0518 10 18.25 57 88.03 84.84 84.99 82.36 | 85.99
20091A0519 10 9 41 60.65 59.85 59.85 57.28 | 61.55
20091A0520 10 10.5 0 35.39 18.28 19.11 499 | 24.49
20091A0521 10 18.75 59 90.28 87.37 87.52 85.19 | 88.38
20091A0522 10 18 51 83.49 78.33 78.59 74.49 | 80.09
20091A0523 10 18.75 54 86.87 82.14 82.38 78.72 | 83.67
20091A0524 10 18 58 88.26 85.66 85.78 83.54 | 86.68
20091A0525 10 18.5 62 91.88 90.29 90.37 88.94 | 90.95
20091A0526 10 17.75 59 88.50 86.48 86.58 84.71 | " 87.37
20091A0527 10 8.5 37 57.04 55.21 55.26 51.87 | 57.28
20091A0528 10 19 63 93.45 91.78 91.86 90.48 | 92.40
20091A0529 10 18.5 62 91.88 90.29 90.37 88.94 | 90.95
20091A0530 10 18.25 58 - 88.71 85.88 86.02 83.65| 86.93
20091A0531 10 18.75 55 87.55 83.19 83.40 80.01| 84.62
20091A0532 10 18 52 84.17 79.38 79.62 75.78 | 81.03
20091A0533 10 19 59 90.72 87.60 87.75 85.30 | 88.63
20091A0534 10 19 61 92.09 89.69 89.81 87.89 | 90.52
20091A0535 10 14 45 72.28 68.49 68.66 64.83 | 70.39
20091A0536 10 16.75 42 75.14 67.80 6§.16 62.26 | 70.35
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20091A0537 10 8 25 47.97 42,21 42.46 36.12 | 45.48
20091A0538 10 15.5 a1 72.23 65.64 65.96 60.37 | 68.14
20091A0539 9 11.75 43 65.24 63.50 63.56 61.17 | 64.84
20091A0540 10 11 27 54,68 46.98 47.33 40.13 | 50.40
20091A0541 10 18 63 91.67 90.89 90.92 90.00 | 91.38
20091A0542 10 12.25 52 73.94 74.25 74.21 73.05 | 75.20
20091A0543 10 16.5 50 80.14 75.95 76.15 72.48 | 77.63
20091A0544 10 19 65 94,81 93.88 93.92 93.06 [ 94.28
20091A0545 10 17.5 58 87.37 85.21 85.31 83.30 | 86.17
20091A0546 10 13 44 69.82 66.55 66.69 63.06 | 68.43
20091A0547 10 18 58 88.26 85.66 85.78 83.54 | 86.68
20091A0548 10 18.25 55 86.66 82.74 82.93 79.78 | 84.11
20091A0549 10 18.5 59 89.83 87.15 87.28 85.07 | 88.13
20091A0550 10 18.75 58 89.60 86.33 86.49 83.89 | 87.44
20091A0551 10 14.75 52 78.39 76.48 76.56 7423 | 77.73
20091A0552 10 18.25 58 88.71 85.88 86.02 83.65 | 86.93
20091A0553 10 8.5 32 53.63 49.98 50.12 4541 | 52.57
20091A0554 10 19 59 90.72 87.60 87.75 85.30 | 88.63
20091A0555 10 17.5 59 88.05 86.26 86.34 84.59 | 87.11
20091A0556 10 19 61 92.09 89.69 89.81 87.89 | 90.52
20091A0557 10 18.5 56 87.79 84.01 84.20 81.19 | 85.30
20091A0558 10 16.75 56 84.67 82.45 82.55 80.36 | 83.53
20091A0559 10 6.5 35 52.11 51.34 51.33 48.34 | 53.37
20091A0560 10 18.75 63 93,00 91,56 91,63 90.36 | 92.14
20091A0561 10 15.75 25 61.77 49.12 49.74 39.80 | 53.34
20091A0562 10 9.25 37 58.37 55.88 55.97 52.23 [ 58.04
20091A0563 10 19 69 97.54 98.06 98.03 98.23 | 98.04
20091A0564 10 18.75 63 93.00 91.56 91.63 90.36 | 92.14
20091A0565 10 18.75 66 95.05 94.70 94.71 94.23 | 94.97
20091A0566 10 17.75 52 83.73 79.16 79.38 75.66 | 80.78
20091A0567 10 12.25 25 55.54 46.00 46.45 38.14 | 49.79
20091A0568 8.5 11 45 64.44 64.48 64.45 63.40 | 65.27
20091A0569 8.5 17.5 65 89.64 91.20 91.12 92.35 | 90.68
20091A0570 8.5 19 67 93,67 94.63 94,59 95.65 | 94.09
20091A0571 8 7.75 25 44.19 40.20 40.37 36.00 | 42.46
20091A0572 8.5 18.5 66 92.10 93,14 93.09 94,12 | 92.64
20091A0573 9.5 18.75 64 92.85 92.16 92.19 91.65 | 92.39
20091A0574 8.5 9.75 25 48.58 42,43 42,72 36.95| 45.18
20091A0575 8.5 10.25 a4 62.42 62.76 62.72 61.75 | 63.57
20091A0576 8.5 16.25 62 85.37 86.95 86.86 87.88 | 86.59
20091A0577 7.5 17.75 a1 72.06 65.42 65.76 61.44 | 66.97
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20091A0578 9 19 66 93.82 94,03 94.02 94.35| 93.84
20091A0579 9.5 8.5 25 ° 48.03 42.21 42.47 36.36 | 45.29
20091A0580 8.5 11.5 25 51.70 43.99 44.36 37.78 | 46.95
20091A0581 8.5 15.75 58 81.75 82.32 82.28 82.47 | 82.32
20091A0582 8.5 15.75 59 82.43 83.36 83.31 83.76 | 83.26
20091A0583 9 13 43 67.47 64.61 64.74 61.77 | 66.11
20091A0584 8.5 17.75 60 86.68 86.19 86.22 86.00 | 86.23
20091A0585 8.5 7.75 13 36.85 28.09 28.50 2049 | 31.86
20091A0586 8.5 16 57 81.52 81.49 81.49 81.29 | 81.63
20091A0587 8.5 15 38 66.79 60.72 61.02 56.25 | 62.74
20091A0588 8.5 13.5 43 67.53 64.61 64.75 62.01 | 65.92
20091A0589 8.5 18.25 63 89.61 89.78 89.77 90.12 | 89.56
20091A0590 8.5 11 44 63.76 63.43 63.42 62.11 | 64.33
20091A0591 8.5 10 40 59.25 58.35 58.37 56.46 | 59.55
20091A0592 8.5 14.25 53 75.67 75.75 75.73 75.29 | 76.09
20091A0593 8.5 18.5 56 85.29 82.68 82.81 81.19 | 83.23
20091A0595 8.5 18.75 65 91.86 92.32 92.30 92.94 | 91.95
20091A0596 8.5 8.25 a2 57.50 58.89 58.78 58.22 | 59.65
20091A0597 9 18.5 65 92.25 92.54 92.53 92.82 | 92.39
20091A0598 8.5 12.75 33 59.38 53.48 53.76 48.72 | 55.75
20091A0599 9 18.75 59 88.61 86.48 86.59 85.19 | 87.00
20091A05A0 8 8 25 44,63 40.43 40.61 36.12 | 4271
20091A05A1 8.5 11.75 43 64.41 63.05 63.10 61.17 | 64.15
20091A05A2 9.5 19 58 89.21 86.11 86.26 84.01 | 87.00
20091A05A3 9.5 6.25 9 33.12 23.46 23.90 1460 | 27.95
20091A05A4 9 19 59 89.06 86.71 86.83 85.30 | 87.25
20091A05A5 9.5 17.75 60 88.35 87.08 87.14 86.00 | 87.61
20091A05A6 9 18.75 51 83.16 78.11 78.37 74.84 | 79.47
20091A05A7 8.5 11.75 37 60.32 56.77 56.93 53.42 | 58.50
20091A05A8 8.5 5 6 27.18 18.32 18.72 10.13 | 22.48
20091A05A9 9.5 18.5 63 91.72 90.89 90.93 90.24 | 91.20
20091A05B0 9.5 15 45 73.23 68.94 69.14 65.30 | 70.71
20091A05B1 9 19 59 89.06 86.71 86.83 85.30 | 87.25
20091A05B2 9 14.25 61 81.96 84,56 84.42 85.63 | 84.31
20091A05B3 9.5 19 64 93.30 92.38 92.43 91.77 | 92.65
20091A0584 8.5 12.25 35 59.85 55.13 55.35 51.07 | 57.12
20091A05B5 8.5 13 39 63.91 59.98 60.16 56.60 | 61.65
20091A05B6 8.5 8.5 40 56.58 57.02 56.96 55.75 | 58.03
20091A0587 8.5 16.5 58 83.09 82.98 82.99 82.82 | 83.08
20091A0588 8.5 7.5 25 44,58 40.43 40.60 35.88 | 42.89
20091A05B9 8.5 1.5 13 25.72 22.52 22.62 17.52 | 25.51
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20091A05C0 7.5 13.5 a2 65.17 62.68 62.80 60.71 | 63.60
20091A05C1 8.5 14.5 53 76.12 75.97 75.97 7541 | 7635
20091A05C2 10 18.75 62 92.32 90.51 90.60 89.06 | 91.20
20091A05C3 8.5 17.75 59 85.99 85.15 85.19 84.71 | 85.29
20091A05C4 8.5 10.5 38 58.78 56.71 56.79 54,12 | 58.17
20091A05C5 8.5 16.5 52 79.00 76.71 76.82 75.07 | 77.43
20091A05C6 9 18.5 57 86.80 84.17 84.30 82.48 | B84.86
20091A05C7 9 18 55 84.55 81.63 81.78 79.66 | 82.47
20091A05C8 8.5 7.5 11 35.04 25.78 26.21 17.78 | 29.72
20091A05C9 8.5 7.25 8 32.55 22.42 22.89 13.79 | 26.64
20091A0500 8.5 17.25 61 86.47 86.79 86.78 87.06 | 86.67
20091A05D01 8.5 18.75 61 89.14 88.13 88.19 87.77 | 88.19
20091A05D2 8.5 17.75 57 84.63 83.05 83.14 82.12 | 83.41
20091A05D3 9.5 15 43 71.87 66.84 67.08 62.72 | 68.83
20091A05D4 9 8 25 46.30 41.32 41.53 36.12 | 44.09
20091A05D5 10 17 53 83.08 79.54 79.70 76.60 | 80.96
20091A05D6 95 7.5 25 46.25 41.32 41.53 35.88 | 44.28
20091A05D7 9.5 5.75 13 34.95 27.20 27.54 19.54 | 31.21
20091A05D8 10 17.25 50 81.48 76.62 76.85 72.84 | 78.39
| 20091A05D9 | 10 17 61 . 8853 | 8791 87.93 86.94 | 88.49
20091A05E0 10 18 63 91.67 90.89 90.92 90.00 | 91.38
20091A05E1 10 13.75 54 77.97 77.68 77.68 76.35| 78.60
20091A05E2 10 18.75 59 90.28 87.37 87.52 85.19 | 8838
20091A05E3 10 18.5 59 89.83 87.15| 87.28 85.07 | 88.13 |
20091A05E4 10 16.75 52 81.95 78.27 78.44 75.19 | 79.76
20091A05ES 10 18.25 56 87.34 83.79 83.96 81.07 | 85.05 |
20091A05E6 10 17.25 0 47.41 24.30 25.45 8.20| 3133
20091A05E7 10 18 44 78.72 71.01 71.39 65.44 | 73.50 |
20091A05E8 9 11 40 61.86 59.69 59.77 56.94 | 61.25 |
20091A05E9 9.5 8 37 55.31 54.32 54.33 51.64 | 56.08 |
20091A05F0 10 16 57 84.02 82.83 82.87 81.29 | 83.71
20091A05F1 9 9.75 53 68.50 72.18 71.96 7315 | 7222
20091A05F2 10 18 47 80.77 74.15 74.48 69.31| 76.33
20091A05F3 10 15.5 45 74.95 69.83 70.07 65.54 | 7191
20091A05F4 10 17 54 83.76 80.58 80.73 7789 | 8150
20091A05F5 10 13.5 52 76.16 75.37 75.38 73.64 | 76.47
20091A05F6 10 17.75 60 89.18 87.53 87.60 86.00 | 8831
20091A05F7 10 15.5 58 83.81 83.43 83.43 8235 | 84.14 |
20091A05F8 10 16.25 57 84.47 83.05 83.11 81.41 | 8396
20091A05F9 10 15.5 58 83.81 83.43 83.43 8235 | 84.14
20091A05G0 10 15 55 80.88 79.85 7988 |  78.23 | 80.81 |
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20091A05G1 | 9 12.75 a1 65.06] 6230] 6245| 59.06| 63.97
20091A05G2 10 18.25 56 87.34 83.79 83.96 81.07 | 85.05
20091A05G3 10 15.25 59 84.05 84.25 84.23 83.52 | 84.83
20091A05G4 10 6 26 45.09 41.47 41.60 36.46 | 44.39
20091A05GS 10 17.25 61 88.97 88.13 88.16 87.06 | 88.74
20091A05G6 10 17.75 55 85.77 82.30 82.46 79.54 | 83.60
20091A05G7 10 18.25 60 90.07 87.98 88.07 86.24 |~ 88.81
20091A05G8 9 15 52 77.16 75.81 75.87 74.35| 76.60
20091A05G9 10 18.5 62 91.88 90.29 | 90.37 88.94 | 90.95
20091A05HO 10 18 54 85.54 81.47 81.67 78.36 | 8291
20091A05H1 10 19 66 95.49 94,92 94.95 94.35 | 95.22
20091A05H2 10 18.5 59 89.83 87.15 87.28 85.07 | 88.13
20091A05H3 8.5 14.5 58 79.53 81.20 81.11 81.87 | 81.05
20091A05H4 10 18.75 64 93.69 92.61 92.66 91.65 | 93.09
20091A05HS 9.5 6.5 34 50.60 49.85 49.84 47.04 | 51.73
20091A05H6 9.5 6.5 25 44.47 40.43 40.58 35.41 | 43.26
20091A05H7 9.5 5.75 25 43.13 39.76 39.88 35.05 | 42.50
20091A05H8 10 16.75 61 88.08 87.68 87.69 86.82 | 88.23
20091A05H9 10 18.25 56 87.34 83.79 83.96 81.07 | 85.05
20091A05J0 10 18.75 62 92.32 90.51 90.60 89.06 | 91.20
20091A05J1 10 17.75 58 87.82 85.44 85.55 83.42 |~ 86.42
20091A05J2 10 17.75 61 89.86 88.58 88.63 87.30 | 89.25
20091A05)3 10 17.75 62 90.54 89.62 89.66 88.59 | 90.19
20091A05J4 10 18 61 90.31 88.80 88.87 87.41| 89.50
20091A05J5 10 17.75 63 91.22 90.67 90.69 89.88 | 91.13
20091A05J6 10 16.25 45 76.29 70.50 70.77 65.90 | 72.67
20091A05)7 10 17 57 85.80 83.72 83.82 81.77 | 84.72
20091A05/8 9 12.75 48 70.43 69.62 69.64 68.11 | 70.56
20091A05J9 9 9.25 28 50.57 45.57 45.79 40.59 | 48.19
20091A05K0 10 15.25 52 79.28 76.93 77.03 74.47 | 78.24
20091A05K1 10 13.75 46 72.52 69.31 69.45 66.00 71.07
20091A05K2 10 18.25 61 90.75 89.02 89.10 87.53 | 89.75
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PO Attainment: Mention first year courses
Table 8.5.1.1: 1Year - I Semester - 2020 - 2021 Batch

=] i o

Course Course Title S S S 3 o ) S S & ) ) S
e o e o -9 (Y o [ (-9 = = &

A0001201 | LARAC 278 (279 1278 (278|279 ~ | -~ [ = | - | -] -] -

Actions taken based on the results of evaluation of relevant POs and PSOs

(The attainment levels by direct (student performance) are to be presented through Program level Course-
PO matrix as indicated)

PO Attainment Levels and Actions for improvement - CAY only - Mention for relevant POs

POs | TargetLevel | Attainment Level [ Observations

PO1:Engineering knowledge
Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering speclalization to the solution of
complex engineering problems

PO1 2.5 2.78 Overall attainment is Extremely good when compared
with the target level. This Indicates that the majority
students have good knowledge in Engineering

Action taken:

PO2: Problem analysis
Identify, formulate, review research literature, and analyze complex engineering problems reaching substantiated
conclusions using first principles of mathematics, natural sciences, and engineering sciences

PO2 25 2.79 Overall attainment is Extremely good when compared
with the target level. This Indicates that the majority
students have good problem solving skills.

Action taken:

P03:Design/ development of solutions .
Design solutions for complex engineering problems and design system components or processes that meet the specified
needs with appropriate consideration for the public health and safety, and the cultural, societal, and environmental
considerations

PO3 2.5 2.78 Overall attainment Is Extremely good when compared
with the target level. This indicates that the majority
- students are able to synthesize the problems
Action taken:

PO4: Conduct investigations of complex problems:
Use research-based knowledge and research methods including design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions

PO4 2.5 2.78 Overall attainment is Extremely good when compared
with the target level. This indicates that the majority
students are able to understand and apply their
knowledge to solve the problems with complexity.

Action taken:

PO5: Modern tool usage:

Create, select, and apply appropriate techniques, resources, and modern engineering and 1T tools including prediction
and modeling to complex engineering activities with an understanding of the limitations

POS 2.5 2.79 Overall attainment is Extremely good when compared
with the target level. This indicates that the majority
students are able to understand and apply their
knowledge in developing the software related tools.

Action taken:
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| Observations

P0s |_Target Level | Attainment Level
P06: The engineer and society:

Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice
PO6 | - [ =
Action taken:

PO7: Cnviropment and sustainability:

Understand the impact of the professional engineering solutions in societal and envi
the knowledge of, and need for sustainable development

ronmental contexts, and demonstrate

po7__ | [ [

Action taken:
PO8: Ethics:
Apply ethical principles and commit to professional cthics and responsibilities and norms of the engineering practice.

P08 [ — [ T

Action taken:
PO9: Individual and teamwork:
Function rll’l’ccliwlv as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings
PO9 [ 1 =

Action taken:

PO10;: Communication:

Communicate effectively on complex englneering activities with the engincering commu
such as, being able to comprehend and write effective reports and design documentation,
and glve and recelve clear instructions
PO10 | === | -
Action taken:

nity and with society at large,
make cffective presentations,

PO11: Project management and finance:
Demonstrate knowledge and understanding of the engineering and management principles and apply these to one's own
work, as a member and leader in a team, to manage projects and in multidisciplinary environments
PO11 | | |
Action taken:

PO12: Lifc-long learning:
Recognize the need for, and have the preparation and ability to engage in Independent and life-long learning in the
broadest context of technologlcal change

ro12 | | |
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} Properties of Beta Function

&y By =Bue)

t.'r—i
B(z,y) = i ﬁ_—l-_t);th’ Re(z) > 0, Re(y) >0

B(x,y) = B(x,y+1) + B(x+1,y)

xB(x,y +1) =y B(x+1,y)

/2
B(z,y) = 2‘/; (sin 8)*~!(cos8)*¥~' db, Re(z) >0, Re(y) >0

)Ty
B:Y) = T +y)

zsn(my)’

B(.?:,y) : B(I+y:1 _y) .
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~, Gamma function
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The Eulerian integral T(x) = [ r¢"d n>0
is called gamma function and is denoted
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1.1 INTRODUCTION

Special functions:.are particular mathematical functio
physics and in many other applications. - There is no gener.
elementary functions. are- also considered as special functions.

Algebraic functions (Polynomial, rational and irrational functions) and Transcendental
functions (Trigonometric, Inverse trigonometric, Logarithmic, E.xponenual and Hyperbolic functions)

her than the elementary

taken together constitute the elementary functions. All functions- oL _
Bessel and Legendre

functions are called special functions. These include : Beta, Gamma, Error,
nd cxponent:al integrals, etc.”

functions, Hermite, Laguerre, chebyshev polynomials, sine a
Many integrals can be evaluated easily by expressing them in terms of Beta and Gamma
on problems, we require a prior

functions. To find the solution of multi- dimensional heat conducti
knowledge of Fourier’s series, Bessel's functions, Legcnd:e polypbr;m'als, Laplace transform

ns' occur in. mathematical analysis,
al formal deﬁmhon In pamau]ar,

methods and comp]cx vanable theory ‘ l Sy o A ;
i '.'i.[{'g‘_'t"r__}_‘i‘;,_{_, ::‘-JJ_F . i
*1.2 IMPROPEH INTEGRALS ‘ : R af [Not mcluded in J'NTU(K)]
Consider the integral J' f(x)dx- Such an mtegral for which” R A A
by O S R RN T Lipt o am ot AT

(i) either the mterval of mtegratmn is not ﬁmtc ile..a= -—-o-c; or b= oo oOF both:‘
(if) or the function f(x) is unbounded at one or more pomts in [a b] is called an unproper

integral. —:; _____ .
Integrals corresponding to () and (u) are called u'nproper mtegrals of Lhe ﬁrst and second
y. Integrals which sansfy both Lhc condmons (:) and (u') are called, improper

TR l']

kinds respectivel
integrals of the third kind.

Examples :
T 1% 1 P EHRE _ Jo-fuais o
L { T+ I obinih
1 ‘tr s : : (.
2. :‘;1 7] is an unproper mlegral of the’ second kind. B T s %
¥ ! sart? e 8t ooy hi

3. The Gamma function defined by the mtegral xxﬁ ';'Lt h '
of the third kind. I _ » f"l' n120ils an Ty proper inieril
a\'ﬂ‘lana

M . su\‘*!
U’(% / aac‘h“ gdeWi‘ﬁ?damScanner
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4 [JNTU Aug. 07S, Nov. 08S (Set No. 1)
1.3 BETAFUNCTIO [Not included in INTU(k)]

g =~ x i the Beta function and isg
Def. The definite integral J; x™ (l—x) dx is cnllcgl e denoteq

by B(m, n) and read as “Beta m, n". The above integral converges for m > 0, n > 0,
\

Thus, B(m, n) = J ™ (1- x)"“l dx, where m> 0, n > 0. Beta function is also called Eulerian
] v 0

integral of the first kind, This function is closely connected with the Gamma function discusseq

on page 16.

1.4 PROPERTIES OF BETA FUNCTION

[Not included in JNTU(K)]
() Symmetry of Beta function § ie, B (m, n)=B (@, m). : N .

‘[INTU Aug 07S, Nov. 08S (Set No. 1]
Proof. By definition, we have A e ‘ : ;

) i
B(m, 'f)=_[0 27 (1-x)" d
Putl-x=y so that dx = - dy

0

B[ 0 )= [y e gy

N 1 = ¥
-J'o x. ( —x) dx =B (n, m) I: J. f(t)dt—_'- f(x)dx]
Hence, B (m, n) =B (n, m) |

Aliter. We know that B(m n)= J. - (1 )"—l_dx i

From properties of deﬁmte mtegrals we, have , e

r £ ()i I:f -2 = e i

B(m,n)=j;'(l__x)rﬁ—1[l_'_ (l-x)'],,_ldx;j(:-_&n;l.. : :

(l"'-‘-')m-l ;:lx= B tn. m)
@ B (m,n)=2 L"” in2™

-1 2n-1 -
, 0 .cos 0do [INTU 2003, 20055 (Set. No. 2)]
Proof. By definition, we have b W = U i ! g
B(m, n) = _[ " (1-x)" e L S S
Pufx = sm2 B 50 that dx = sin 20 de. ) bl :”/E: | /L@‘-Q :
ol B m ’2 ' MOy TT5 Yyl -%.\\/,. .'/( ' / ] :
( n) I (sm 9) (l ~sin 9) sin 20 d - DIKTV Surys a&g:ﬂ:{o..
i o Mathemalics
: Scanmdmﬁré
RGM College & A o sa
NANDY (Ot AR
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Special Functions 5
(f

= ia2m-= !
o  sin®""2gcos?n 29(25in @ cos 0)d®

a2 . o .
—ZIO sin?™~! @ cos?"! 9 40 ‘ ~(
Note. From (1), we have " | | :
"2 ome
: 'e cosz""lede .—-B(m, n)
@iii) B (m, n)=B(m+1, n)+ B (m, n+1)
Proof. By definition, we have
y . Pt
B(m+1,n)+B (m,n+1)= . X (1-x)"" d.r+_[; 7 (1-x)" dx

= .. 1 [x’" (1 —x)"_' +x™ (1 —x)":l dx

= “(1 x"‘[x+(1 x)]dx

. 1
el P '""(1 x)"ldx B(m n)

[]
L]
(=] —

Hence, B(m,n) B(m+1 n)+B(m,n+l)

: .:- (E ' L
(iv) If m and n are posnbve lntegers, then B (m, n) = (”‘( 1.3 (n 1)1!)
m-+n—

Proof. We have I ook P S N o [ e e [

\"‘

B(m,n) I x"’"‘ (1 x)" ldx _ [IntegraUOn by parts]

e (l x) m- xm—z . |
'{ n(-l)J .[o - )( 1) dx g o

1 .- n _
=_’,"n_ _Iﬂx 2(1-x)"dx = TB(m,—-l,n+l) - giie 1)

Now we have to find B m—1, n+1). To obtain this put m =m—1 and n = n+ 1 in'(1). Then,
we have .

B(m-1, n+1)=f'—5—2-13(m1—”2‘"n-i-'2)_ e . g
Puttmg this value of B(m —'1,;n +1):n (1), wchave e TN R 4\ W

-1 m— -2
B(m, n)"' Ty Z—=B(m-2, n+2) 2
i N R \

Changmg m to m — 2 and n to n + 2, from (1) we have

B(m-2, n+2)'--———-B(m -3,.,n+3)

| " - . . /w
" m-1 m—-2 m=3 s K/U . V.
— b — B 4 ; !

B(m,n)— n+l n+2 (m-3, n+3) v gﬂ % f

n
. ScanredwitinGa mq
M.B8c. Pn
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L [l
l .
ceding like this, we ge
Pro¢ (m=1)(m=2)(m=3). [m=(m I;)]B[m--("’“')- n+(m-1)]
B(m. n)=—, (n+|)("‘"q) ["+(m#2)
(m=0(m=2)(m=3) 1 gy ym-1) -(4)
n(n+l)(n+2) (n+m- 2) eT
1 n#m-2 —x n+m 2d£
But B(Lntm-1)=] x 2 (1-x) = I (1
=- (l )PH'MI } _ 1( -) = I g
-1\(- + £
(n+m l)( .l) 0 n m‘ ot -
From (4), we have "ol it B
(m=1) (m- 2)(m 3.1 1
B(m, n)= —
n(n+1)(n+2)..(n+m- 2) n+m-1
’ ) NS
h(n-!—m =1)(n+m=-2)...( (n+2)(n+1)n
Multiplying the numerator and deuormnator by (n - 1)! we have
B (m.n) = (m=1)(n-1)1. . C(m=1)l(n=-1)1 . 3
(n+m-l)(n+m 2) (n+2)(u+1 (n l)' ~ (n+m-1)1
. = NERFS T, O 9T W lsan w1
il Bt
Note : 1. Puttin m-l in B (m voo(n=1)1 1
g (m n) (n+m l)l » we have .B'(l'n) ==
2. Similarly, pullmgn—l we get B(m,l) ;
3. The proof of the ‘aboy | eakin wis on
mtroguced later, RRiE Wlll b? mer‘Whm We use Gamma function to be
1.5 OTHER FORMS OF BETA' FUNCTION s e By 4L s
Form L To show _ ‘ | ' .[Not included in INTU(K))
[~ L - -1 |
B(m'")“_[o ———drx= .._'rn
(1+I)m+n l m+n = (0[') m+n dy -
[JNTUQZS, 035 ( +.r) e (l+y) RIR]

: 196, Nov.:2008s, JNTU(H) Nov: 2009.(Set No.1)]

-'I__‘_—--—.___ "

0 (1+y)Pte )-,. oty g € ”NTU(K) Nov. 2009 (set No. 1))
Tronf. - . i
T e TS S
Put "='1‘;;501hm dr=--_..‘1Y_T | | IQV.(\ b{/} :
) Ly swﬂﬁgz_ag%f“"’
Scanned.yyi NaRRDs

xuanooum)kl’




E
¥

1'

:JN"';"L SgMﬂmW—-———J}
%@@ '”@;4_&, An 9nfe‘?zal % said 1o be an fmpropes i mt‘ﬁrtll ,/3
i gq'hﬂ'd?”\? any one of he following condf#fons !
Nefther . uppes L (o) fowe'r et (or) both ﬂm‘m are’ f’ht?n?fe
")gnfegwwrt of pe %iagml 9 ot bounded fn -1he 3?\/2"

tntesval -
3 I
- [R5
0 -1

Be’ru. ﬁlmr.,t?On - 9{ ™m,n ax‘e Pa}?i"f’v’é numbess '”)
Hunttion s dLnD'ied bff B{m,n) and 7 de:Fmed als

T —— L e et S ————_— Y Wy _‘a
- L
. P mn o

en The Beda

L — ¢ T G

» p- -
e
R
e A

8(m,n) - fa”’ e w)wdx .

Tt % afso ca!led as &dewan J«ntegml af fz'n:f kn’d li‘;‘:}
” a{:;

@gu of o ben Fupetion 2 i

et

- I‘. 7 5
SRS S L

')Stdrrmmfr, Pmpeify E.Ic B[m,n) Bﬁn,m)
&—9.‘1}.‘ By the a!e.-ﬁn Hon of Beia Hunctlon e have

! i .
B(_"’).-D) . ‘r lw—’ L[-—'l)n:‘, dv ..

|
| (i) T 8mn)= zfnn"”’" sy dp.
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Result Analysis




RGM College of Engineering & Technology [Autonomous)
Department of Mathematics

RESULT ANALYSIS

Academic Year: 2020-21, I-1Sem.

LINEAR ALGEBRA AND ADVANCED CALCULUS (LA&AC)

1 CE 96 89 07 92.71

2 EEE 100 90 10 90

3 ME 86 69 17 80.23

4 CSE 191 182 09 95.29

5 CSEDS 64 64 00 100

6 CSEBS 55 54 01 098.18
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