Dated:  -11-2022

From - %%
Dy, / RPraf, J< \ S b\bb?\)’f\\fla\f(\" The Registrar,

College \9@/(‘ 3 7%7L‘VLC,9J,\4[Q(N> Sri Venkateswara University,
Chairman/Chairperson of TIRUPATI -517 502

‘ BOS(PASS/Combined) in

' Email ld;KS.&‘&y(: d!!llﬂﬁﬁzsw-(om
“l Mobile : 91"'17‘0 ')/,(Lg[f]

’ | CHITTOOR DISTRICT.

Sir,

Sub:- UG Courses - V Semester (Skill Enhancement Courses) — Meeting
of the Board of Studies (PASS / COMBINED) - Submission of

Syllabus, Model Question Papers, Text and Reference Books -
Regarding.

Ref : Meeting Notice dated:29-10-2022.

PN SN

In continuation of the meeting notice, I am to inform you that meeting of
the Board of Studies (Pass / Combined) in [Y|a Hrowralics is conducted
on 31-10-2022 at 10.30 A.M. The resolutions of the meeting above Board of
Studies is enclosed for your kind reference and record.

Therefore, 1 request you to kindly accord necessary approval for
implementation of the syllabi for the V Semester Syllabus, Reference Books and
Model Question Papers, from the academic year 2022-23.

Further, the Syllabi, Model Question Papers, Text and Reference Books,
Scheme of Examinations, Regulations duly recommended by the Board of
Studies (Pass/Combined) in Maflho ma te Cg) are enclosed here with, for
your kind reference and record.

The receipt of this letter together with its enclosures may kindly be

acknowledged
joul S l(z \jllly,

Chau man/Chairperson
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SRI VENKATESWARA UNIVERSITY :: TIRUPATI

Minutes of the meeting of Boards of Studies in VW\C\ Q(\,\p wWAa 9_,,4'(-)5_, (Pass /
Combined) held on 31-10-2022 at 10.30 A.M. with reference to the meeting letter

) & _ Ny $ . - ,
dated:29-10-2022 of {le Registrar, S.V. University, Tirupati,

MEMBERS PRESENT

—

. SL Name of the Faculty, Chairman / SIGNATURE
| Department, College Member -~
l. .
KSU@M LA \/UQ(.) Chairman /
| L ECTOREQ (N MATHEMATILS|  Chairperson
; e REECQUEGE - -
QouT S £ LEE (e aaenl LT
2, Ex-Officio
Member
3. Member
{
L
| 4. Member
S. Member
6. Member
RESOLUTIONS
1. RESOLVED to recommend the enclosed syllabi of MQQEQ W t,‘c& for

implementation for the V_SEMESTER (Skill Enhancement Courses) {rom
the academic year 2022-23.

2. RESOLVED to recommend the enclosed Scheme of Examinations, Regulations,
for the above said UG courses effect from the academic year 2022-23 for the

V SEMESTER.

3. RESOLVED to recommend the encl?zecJ g]é

V SEMESTER of UG Courses.

\

\6 %Bip?s for the

M.Sc M.P

Lecturer in Mathamatirs
Sovt Degree College for We..ge

MANANADAI | F.R17 W
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SRI VENKATESWARA UNIVERSITY: TIRUPATI
REVISED UG SYLLABUS UNDER CBCS
(Implemented  from  Academic  Year - 2020-21)

PROGRAMME: THREE YEARFOUR YEAR ILA. /B8.Sc. (Hons)

Subject: MATHEMATICS
Skill Enhancement Courses (SECs) for Semester V, from 2022-23

Structure of SECs for Semester—V
“(To choose one pair from the three alternate pairs of SECs)

Univ | Course Name of Course Hours/ | Credits Marks
Number Week
Code
687 1A-20 Sem
Filed Work 05 End
6A  Numerical Methods 6 5 25 75
7A  Mathematical Special Functions 6 5 25 75
OR

6B |Multiple integr fcat )

iple integrals and Applications of 6 5 25 75

Vector Calculus

Integral transforms with

L Applications 6 5 25 75
OR
6C | Partial Differential Equations and i
Fourier Series 6 S 25 75
C
7 Number theory 6 s 25 s

Note-1: For Semester—V, for the domain subject Mathematics, any one of the three pairs of SECs
shall be chosen as courses 6 and 7, i.e., (64 & 74) or (6B & 7B) or (6C & 7C),the pair shall not
be broken. A, B, C allotment is random, not on any priority basis.

Note-2: One of the main objectives of Skill Enhancement Courses (SEC) is to inculcate skills
related to the domain subject in students. The syllabus of SEC will be partially skill oriented.
Hence, teachers shall also impart practical training to students on the skills embedded in the
syllabus citing related real field situations.

“MADANAPALLE-517
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SRI VENKATESWARA UNIVERSITY: TIRUPATI
Semester-wise Revised Syllabus under CBCS, 2020-21
Three year/Four-yenr B.A. /B.Sc. (Hons)
Subject: MATHEMATICS
Semester -V
Max Marks: 100
Course-6A: Numerical Methods
(Skill Enhancement Course (Elective), 5 credits)

L. Learning Outcomes:

J.

Students after successful completion of the course will be able to .
understand the subject of various numerical methods that are used to obtai
solutions

Understand various finite difference concepts and interpolation methods. '
Work out numerical differentiation and integration whenever and wherever routine

are not applicable. : '
Find numerical solutions of ordinary differential equations by using various numerical

methods.
Analyze and evaluate the accuracy of numerical methods.

n approximate

methods

I1. Syllabus :( Hours: Teaching: 75 (incl. unit tests etc. 05), Training: 15)

Unit—1: Finite Differences and Interpolation with Equal intervals

I.
2.

3.

(15h)

Introduction, Forward differences, Backward differences, Central Differences,
Symbolic relations, nth Differences of Some functions,

Advancing Difference formula, Differences of Factorial Polynomial, Summation of
Series.

Newton’s formulae for interpolation. Central Difference Interpolation Formulae.

Unit —2: Interpolation with Equal and Unequal intervals (15h)

1.

2.

3.

Gauss’s Forward interpolation formulae, Gauss’s backward interpolation formulae, Stirling’s

formula, Bessel’s formula.
Interpolation with unevenly spaced points, divided differences and properties, Newton’s

divided differences formula.
Lagrange’s interpolation formula, Lagrange’s Inverse interpolation formula.

Unit - 3: Numerical Differentiation (15h)

1.

Derivatives using Newton’s forward difference formula, Newton’s back ward
difference formula,
Derivatives using central difference formula, Stirling’s interpolation formula,

3. Newton’s divided difference formula, Maximum and minimum values of a tabulated

function.

Lecturer In Mathamatic’f
~ovt Degree College for We
MADANAPALLE-517 340
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Unit — 4: Numerical Integration (15h)

. General quadrature formula one CITors, Frapezoidal rule,
Simpson’s1/3— rule, Simpson’s 3/8 = rule, and Weddle's rules,

1
2
3 — MeLaurin Formula of summation and quadrature.

. Euler
Unit=5: Numerical solution of ordinary differential equations (15h)

1. Introduction, Solution by Taylor's Serics,
2. Picard's method of successive approximations,
3. TFuler's method, Modified Euler’s method, Runge — Kutta methods.

I11. References:
1. S.S.Sastry, Introductory Methods of Numerical Analysis, Prentice Hall of India Pvt. Ltd., New
Delhi-110001, 2006.

. P.Kandasamy, K.Thilagavathy, Calculus of Finite Differences and Numerical Analysis.
S. Chand & Company, Pvt. Ltd., Ram Nagar, New Delhi-110055.
. R.Gupta, Numerical Analysis, Laxmi Publications (P) Ltd., New Delhi.

4. H.C Saxena, Finite Differences and Numerical Analysis, S. Chand & Company Pvt. Ltd., Ram
Nagar, New Delhi-110055.

. S.Ranganatham, Dr.M.V.S.S.N.Prasad, Dr.V.Ramesh Babu, Numerical Analysis,
S. Chand & Company Pvt. Ltd., Ram Nagar, New Delhi-110055.

6. Web resources suggested by the teacher and college librarian including reading material.

[S9]

)

i

IV. Co-Curricular Activities:
A) Mandatory:

1. For Teacher: Teacher shall train students in the following skills for 15 hours, by taking relevant
outside data (Field/Web).

1. Applications of Newton’s forward and back ward difference formulae.

2. Applications of Gauss forward and Gauss back ward, Stirling’s and Bessel’s formulae.

3. Applications of Newton’s divided differences formula and Lagrange’s interpolation formula.
4. Various methods to find the approximation of a definite integral.

5. Different methods to find solutions of Ordinary Differential Equations.

2. For Student: Fieldwork/Project work; Each student individually shall undertake
Fieldwork/Project work and submit a report not exceeding 10 pages in the given format on the work-
done in the areas like the following, by choosing any one of the aspects.

1. Collecting the data from the identified sources like Census department or Electricity
department, by applying the Newton’s, Gauss and Lagrange’s interpolation formula, making
observations and drawing conclusions. (Or)

2. Selection of some region to find the area by applying Trapezoidal rule, Simpson’sl/3- rule,

Simpson’s 3/8 — rule, and Weddle’s rules. Comparing the solutions with analytical solution and
concluding which one is the best method. (Or)

K‘;{u BARAYLI™)

‘M.Sc., M.

urer In Mathamatics
?ov‘lte%egree College for Womer
MADANAPALLE-S\? 325
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Picard’s method of successive approximations,

ODE by Taylor’s Series, . '
Kutta methods. Comparing the solutions with

| Buler's method, Runge—
(he best method.
ork Report: 05.

3. Findingsolutionof’ the
Euler's method, Modifiec
analytical solution, sclecting
3. Max. Marks for Ficldwork/Project w

4. Suggested Format for Fieldwork/Project work Report: Title page, Student Details, Index page,
Stepwise work-done, Findings, Conclusions and Acknowledgements.

5. Unit tests (1E).

b) Suggested Co-Curricular Activities:

. Assignments/collection of data, Seminar, Quiz, Group discussions/Debates

2. Visits to research organizations, Statistical Cells, Universities, ISI etc.

3. Invited lectures and presentations on related topics by experts in the specified area.

V. MODEL QUESTION PAPER: NUMERICAL METHODS

Max.Marks:75 Time:3 hrs

SECTION - A (Total: 5 X 5=25 Marks)
(Answer any five questions. Each answer carries 5 Marks)

2

1. Provethat 1+ u?6% = (1 +§62) ;

2. Find the Newton forward difference interpolating polynomial for the data given below.
X 0 1 2 3

F(x) 1 3 7 13

3. Derive Gauss’s forward formula for interpolation.

4. Find the unique polynomial P(x) of degree 2 or less such that P (1) =1, P (3) =27, P (4) =64 using

Lagrange’s interpolation formula.
5. Find y’ (0) from the following data.

X

0

1

2

3

4

5

Y

4

8

15

7

6

2

6. Evaluate foz.': y dx using trapezoidal rule taking h=0.2. Given y; = 1.23,y, = 1.58,y3 = 2.03,y, =

432,ys = 6.25,y¢ = 8.38,y; = 10.23,y5 = 12.45.
Write working rule to solve fourth order R-K method.

8. Find the value of y for x=0.5 by Picard’s method, given that % = yf; ,y(0) =0.

=

SECTION - B (Total: 5 X 10 = 50 Marks)
(Answer ONE question from each unit. Each question carries 10 Marks)

9. (a) Obtain the estimate of the missing figures in the following table.

X 1 2 3 4 5 6 7 8
F(x) 1 8 - 64 - 216 343 512
(Or)
(b) Derive Newton’s forward formula for interpolation.
10. (a) Use Stirling’s formula to find yq given y; = 5225; ys = 4316; y;, = 3256;
Y16 = 1926;y,, = 306.
(or)
YL‘h‘ }
K’ U ‘M,SO-. M .
Leclurer in Hamama\t;ﬁ =
oyt Degree Colege 10"

(¥ Scanned with OKEN Scanner



(b) Using Lagrange formula, caleulate £ (3) from the following data.
X

) 0 | 2 4 5 6
L FK) 1 14 15 5 0 19
11. (a) Evaluate the first two derivatives at x = 1.1 from the following data.
[ X 1.0 1.2 1.4 1.6 1.8 2.0
F(X) 0 0.128 0.544 1.296 2,432 4,0
(Or)
(b) From the following table find the value of x for which y is maximum and find this value of y.
X 1.2 1.3 1.4 1.5 1.6

¥ 0.9320 0.9636 0.9855 0.9975 0.9996

12. () Derive Simpson's % rule for the integration.
(Or)
(b) Find the value of _[17 x%logx dx , using Weddle’s rule.
3. (a) Tabulate y(0.1), y(0.2) using Taylor’s series method given that y' = y* 4 x and y(0) = 1.
(Or)
(b) Given % = i%. ¥(0) = 1. Compute y(0.1) in steps of 0.02 using Euler’s modified method.

o—
o

K.Subbaragudu, BOS Chairman
Mathematics, GDC for Women, Madanapalle
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IKATESWARA UNIVERSITY: TIRUPATI

SR1 VE]
abus under CBCS, 7.()2()~2|

Semester-wise Revised Syl

Three year/Four-year B.A. /B.Sc. (Hons)
Subject: M ATHEMATICS
IV Year B.A./B.Se.~Semester - Vv
Max Marks: 100

Course-7A: Mathematical Special Functions
(Skill Enhancement Course (Elective), 5 credits)

L. Learning Outcomes:
Students after successful completion of the course will be able to:
1. Understand the Beta and Gamma functions, their properties and r
functions. understand the orthogonal properties of Chebyshev po
relations.
Find power series solutions of ordinary differential equations.

solve Hermite equation and write the Hermite Polynomial of order (degree) n, also 'ﬁnd the
dy the orthogonal properties of Hermite

clation between these two
lynomials and recurrence

LIt

generating function for Hermite Polynomials, stu

Polynomials and recurrence relations.

4. Solve Legendre equation and write the Legendre equatio
generating function for Legendre Polynomials, understan

Legendre Polynomials.
5. Solve Bessel equation and write the Bessel equation of first kind of order n, al

generating function for Bessel function understand the orthogonal properties 0
unction.

n of first kind, also find the
d the orthogonal properties of

so find the
f Bessel

IL. Syllabus: (Hours: Teaching: 75 (incl. unit tests etc. 05), Training: 15)

Unit — 1: Beta and Gamma functions, Chebyshev polynomials (15h)

1. Euler's Integrals-Beta and Gamma Functions, Elementary properties of Gamma

Functions, 2

Transformation of Gamma Functions.
2. Another form of Beta Function, Relation between Beta and Gamma Functions.

3. Chebyshev polynomials, orthogonal properties of Chebyshev polynomials, recurrence
relations, generating functions for Chebyshev polynomials.

Unit — 2: Power series and Power series solutions of ordinary differential equations (15h)
1. Introduction, summary of useful results, power series, radius of convergence, theorems

on Power series
2. Introduction of power series solutions of ordinary differential equation

3, Ordinary and singular points, regular and irregular singular points, power

series solution.

s
L@s\e“g?ee\“cd 3‘0‘—;’";25
O DANAPALL cal
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Unit — 3: Hermite polynomials

1.

Unit — 4: Legendre polynomials

Unit — 5: Bessel’s equation

IL

o

wo

1.

(o]

()

1.

o

(U8 ]

(15h)
Hermite Differential Equations. Solution of Hermite Equation, Hermite
\o function for Hermite polynomials.

polynomials, generatin
olvnomials, Rodrigues formula for Hermite

Other forms for Hermite P
Polynomials, to find first few Hermite Polynomials.

Orthogonal properties of Hermite Polynomials, Recurrence formulae for

Hermite Polynomials.

(15h)

Definition. Solution of Legendre’s equation, Legendre polynomial of degree

n. generating function of Legendre polynomials.

Definition of P(x ) and Ou(x), General solution of Legendre’s Equation (derivations not

required) to show that Pn (x) is the coefficient of /", in the expansion of (1 — 2xh+

-1
h?) 2
Orthogonal properties of Legendre’s polynomials,
Polynomials.

Recurrence formulas for Legendre’s

(15h)

Definition, Solution of Bessel’s equation, Bessel’s function of the first kind of
order n, Bessel’s function of the second kind of order n.
Integration of Bessel’s equation in series form=0, Definitionof

Ji(x), recurrence for mulae for Ji(x).

Generating function for Ju(x), orthogonally of Bessel functions.

Reference Books:
Dr.M.D.Raisinghania, Ordinary and Partial Differential Equations, S. Chand & Company

Pvt. Ltd., Ram Nagar, New Delhi-110055.

JN.Sharma and Dr.R.K.Gupta, Differential equations with special functions, Krishna
Prakashan Mandir.

Shanti Narayan and Dr.P.K.Mittal, Integral Calculus, S. Chand & Company Pvt. Ltd., Ram
Nagar, New Delhi-110055. '

George F.Simmons, Differential Equations with Applications and Historical Notes, Tata
McGRAW-Hill Edition, 1994.

Shepley L.Ross, Differential equations, Second Edition, John Willy & sons, New York,
1974.

Web resources suggested by the teacher and college librarian including reading material,

K.Sk M.Sc., M.!
Lecturer W Mathamatics

2wt Degree Colege WO;'EF
MADANAPALLE—SW 325
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IV. Co-Curricular Activities:
A) Mandatory:

1. For Teacher: Teacher shall tr
relevant outside data (Field/Web).

_Beta and Gamma functions, Chebyshev polynomials.
. Power series, power series solutions of ordinary differential equations,
. Procedures of finding series solutions of Hermite equation, Legendre equation and

ain students in the following skills for 15 houts, by taking

1
2
3

Bessel equation.
4. Procedures of finding generating functions for Hermite polynomials, Legendre

Polynomials and Bessel’s function.

ividually shall undertake
submit a report not
like the following, by

2. For Student: Fieldwork/Project work; Each student ind
Fieldwork/Project work, make observations and conclusions and
exceeding 10 pages in the given format on the work-done in the areas
choosing any one of the aspects.

1. Going through the web sources like Open Educational Resources on the properties of Beta
and Gamma functions, Chebyshev polynomials, power series solutions of ordinary

differential equations. (or)
2. Going through the web sources like Open Educational Resources on the properties of

series solutions of Hermite equation, Legendre equation and Bessel equation.

3. Max. Marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work Report: Title page, Student Details,
Index page,Stepwise work-done, Findings, Conclusions and Acknowledgements.

4. Unit tests (IE).

b) Suggested Co-Curricular Activities:

1. Assignments/collection of data, Seminar, Quiz, Group discussions/Debates

2. Visits to research organizations, Statistical Cells, Universities, ISI etc.
- 3. Invited lectures and presentations on related topics by experts in the specified area.

V. Model Question Paper:
Max.Marks:75 Time:3 hrs
SECTION-A (Total: 5 X 5=25Marks)

(Answer any five questions. Each answer carries 5 Marks)

(At least 1 question should be given from each Unit)

1.
2.
3.
.
5.
6. 7
;' Vi 2u D \
KgJ‘? '\M.Scu M'E
Lecturer 1n Mathamalics
~ ““henree College for v
 AALLE-S17
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SECTION-B (Total: 5 X 10 = 50 Marks)

(Answer One question from each unit. Each question carries 10 Marks)

Unit-1 9.](a) or (b)
Unit-1l | 10, [(a) or (b)
Unit-1IT | 11.{(a) or (b)
Unit-IV | 12, {(a) or (b)
Unit-V | 13.{(a) or (b)

K Subbayayudu, BOS Chairman
Mathematics, GDC for Women, Madanapalle
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SRI VENKATESWARA UN IVERSITY: TIRUPATI
Semester-wise Revised Syllabus under CBCS, 2020-21
Four-year B.A. /B.Sc. (Hons)
Subject: MAT HEMATICS
IV Year B.A./B.Sc.(Hons)— Semester — \%

Course-6B: Multiple integrals and applications of V .
(Skill Enhancement Course (Elective), 5 credits)

Max Marks:100

ector calculus

L. Learning Outcomes:

Students after successful completion of the course will be able to .
1. Learn multiple integrals as a natural extension of definite integral to a ﬁ.mctl.on of two
variables in the case of double integral / three variables in the case of triple integral. ‘

2. Learn applications in terms of finding surface area by double integral and volume by triple

integral.

Evaluate line, surface and volume integrals.

4. understand relation between surface and volume integrals (Gaus
relation between line integral and volume integral (Green’s theorem), relation betwee
and surface integral (Stokes theorem)

I1. Syllabus: (Hours: Teaching: 75 (incl. unit tests etc.05), Training: 15)

(9]

s divergence theorem),
n line

Unit — 1: Multiple integrals-I (15h)

1. Introduction, Double integrals, Evaluation of double integrals, Properties of double
integrals.

2. Region of integration, double integration in Polar Co-ordinates,

3. Change of variables in double integrals.

Unit — 2: Multiple integrals-II (15h)

1. Triple integral, region of integration, change of variables.

2. Plane areas by double integrals, surface area by double integral.

3. Volume as a triple integral.

Unit — 3: Vector differentiation (15h)
1. Vector differentiation, ordinary derivatives of vectors.

2. Differentiability, Gradient, Divergence, Curl operators,

3. Formulae involving the separators.

Unit — 4: Vector integration (15h)
1. Line Integrals with examples.

2. Surface Integral with examples.

3. Volume integral with examples.

Unit - 5: Vector integration applications (15h)
1. Gauss theorem and applications of Gauss theorem.

2. Green’s theorem in plane and applications of Green’s theorem.

3. Stokes’s theorem and applications of Stokes theorem.

I11. Reference Books: J
1.Dr.M Anitha, Linear Algebra and Vector Calculus for Engine%py i

K.

Fpu
- M.SCu M.Ph ‘ey
atics
~ont Deqree College for VY0
&Aoof\?uApALLE-SW 325
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ess, SR Nagar, H derabad-500038, INDIA. . o
73:15\/5{131‘[)“ la’rasad}. Dr.K.Krishna Rao, D.Srinivasulu, v .AdiNarayana, Enginecring
" Mathem University Press, SR Nagar, l~lydcrabnd-500038,INDIA.

Mathematics-11, Spectrum
d S.Anjancya Sastry, A text

B.V.S.S.Sarma an
Ltd., Ram

arao, N. Krishnamurthy,
S, Chand & Company, Pvt.

3. V.Venkateswar
Mathematics Volume-I1l,

Book of B.Sc.,
Nagar.ch\'Delhi-l 10055.
4. R.Gupta,Vector Calculus, Laxmi Publications.
5. P.C.Matthews, Vector Calculus, Springer Verlag pu
the teacher and college libra

blications.
vian including reading material.

6. Web resources suggested by

IV. Co-Curricular Activities:

A) Mandatory:
1. For Teacher: T
Relevant outside data (Field/Web).
1. The methods of evaluating double integrals and triple integrals i
evaluate These integrals of different functions over different regions.

2. Applications of line integral, surface integral and volume integral.
m and Stokes’s theorem.

dent individually shall und

cacher shall train students in the following skills for 15 hours, by taking

n the class room and train to

3. Applications of Gauss divergence theorem, Green’s theore

2. For Student: Fieldwork/Project work Each stu
Fieldwork/Project work and submit a

report not exceeding 10 pages in the given format on

following, by choosing any one of the following aspects.

1. Going through the web sources like Open Educational Res

double and triple integrals of specific functions in a given region
| Resources to evaluate line integral,

vergence theorem, Green’s theorem

ertake

the work-done in the areas like the

ources to find the values of
and make conclusions. (or)

2. Going through the web sources like Open Educationa
surface integral and volume integral and apply Gauss di
and Stokes theorem and make conclusions.
3. Max. Marks for Fieldwork/Project work Report: 05.
4. Suggested Format for Fieldwork/Project work Report: Tit
page,Stepwise work-done, Findings, Conclusions and Acknowledgements.

le page, Student Details, Index

4. Unit tests (IE).
b) Suggested Co-Curricular Activities:
1. Assignments/collection of data, Seminar, Quiz, Group discussions/Debates

2. Visits to research organizations, Statistical Cells, Universities, ISI etc.
3. Invited lectures and presentations on related topics by experts in the specified are

V. Model Question Paper: Multiple Integrals And Vector Calculus
Max.Marks:75 Time:3 h
:3 hrs

SECTION - A (Total: 5 X 5=25Marks)

(Answer any five questions. Each answer carries 5 Marks)
1.” Evaluate f03 flzxy(x + y)dy dx. '
2. Evaluate [[f(x? + y* + z%)dx dy dz taken over the volume enclosed by the spher.

Pty +z=1 L)
K.SUBBATLL, ’M.F'D
Lectures N Mathamatic®

ot ree CO .
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y2=4x,x+y=3 and x — axis .

Find the smaller arca bounded by
[Va Vb Vc] = 0.

4. fa=x+y+zb= x? 4 y? + 2% ¢ = xy +yz + 2X. prove that
5 Find divf & curlf where f = grad(x® +y° + 23 = 3xyz).

(9%)

2, =3 -
I F = 3xy T — 527 + 10xk, evaluate [ F.dF along the curve x = 12,y = 2%z =" fromt

1tot=2 e
i —=—] - att=0.
janddt i—=3k

7. |f%:—'; = 6t i — 24t%j + 4sint k find Fgiventhat ¥ =2 i+
! 2
8. Show that [(ax i +Dbyj+cz k). Nds = 47” (a + b + c). where S is the surface of the sphere x° +

yr+zi=1
SECTION - B (Total: 5 X 10 = 50 Marks)

(Answer One question from cach unit. Each question carries 10 Marks)

9. (a) Evaluate fR [ Jxy = y? dx dy where R is the triangle with vertices (0,0), (10,1), (1,1)-
(Or)

2! o
(b) By changing into polar coordinates evaluate If x’iyyz dx dy over the angular region between the
circles x% + y2 = a?,x% +y? = b* (b > a).
10. (a) Find the area of the sphere x? + y* + 2 = 16 a? cut off by the cylinder x* + y? = 4ax.
(Or)
(b) Find the volume of the cylinder x* + y2 = 4 bounded by the planes z=0 and the surface
z=x*+y*+2.
= ; s - |aF  dPF dr d?7 d37
11. (a) If 7 = acoti + a sint j + at tand k find ‘EE X— [EH?E—J'
(Or) .

(b) Find the directional derivative of ¢ = xy +yz + 2% at A in the direction of AB

where 4 = (1,2,-1); B = (-1,2,3).
12. (2) Evaluate [ F.Nds where F = 1820 —12] + 3yk and ‘S’ is the part of the surface of 2x + 3y +

6z = 12 located in the first octant.
(Or)

() If F = 2xzi — x j +y* kEvaluate fv FdV where V is the region bounded by the surface
x=0y=2y=0y=6z=x5z=4

13. (a) State and prove Gauss divergence theorem.
(Or)

(b) Verify Green’s theorem in the plane for §(3x2 — 8y?)dx + (14x — 6yx)dy where ‘C’ is boundary
of the region bounded by y =vx and y =x*.

K.Subb yudu, BOS Chairman
Mathematics, GDC for Women, Madanapalle
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4.
s

I1. Syllabus :( Hours: Teaching: 75 (incl. unit tests etc.05), Training: 15)
Unit-1: Laplace transforms- I

1.
2.
3.

SRI VENKATESWARA UNIVERSITY: TIRUPATI
Semester-wise Revised Syllabus under CBCS, 2020-21
'l“hrcc year/Four-year B.A. /B.Sc. (Hons)
Subject: MATHEMATICS
IV Year B.A./B.Sc.(Hons)- Semester — V
Course-7B: Integral transforms with applications
(Skill Enhancement Course (Elective), 5 credits)

Max Marks: 100

Learning Outcomes:
Students after successful completion of the course will be able to
Evaluate Laplace transforms of certain functions, find Laplace transforms of der
of integrals.
Determine properties of Laplace transform which may be solved b
functions namely Dirac delta function, error function, Bessel function an
Understand properties of inverse Laplace transforms, find inverse Laplace trans
derivatives and of integrals.
Solve ordinary differential equations with constant/ variable coefficients by using Laplace
transform method. '
Comprehend the properties of Fourier transforms and solve probléms rela
transforms.

ivatives and

y application of specie}l
d periodic function.
forms of

ted to finite Fourier

(15h)

Definition of Laplace transform linearity property-piecewise continuous function.
Existence of Laplace transform, functions of exponential order and of class A.
First shifting theorem, second shifting theorem and change of scale property.

Unit—2: Laplace transforms- II (15h)

1.

2.
3.

Laplace Transform of the derivatives, initial value theorem and final value theorem. Laplace
transforms of integrals.

Laplace transform of t". f (t), division by t, evolution of integrals by Laplace transforms.
Laplace transform of some special functions-namely Error function and Bessel function.

Unit—3: Inverse Laplace transforms (15h)

1.

2.

3.
Unit —
1.
2.
3.

Definitions of Inverse Laplace transform linear property, first shifting theorem, second
shifting theorem, change of scale property.

Inverse Laplace Transform using partial fractions, Inverse Laplace transforms of
derivatives, Inverse Laplace transforms of integrals.

Multiplication by powers of ‘p’, division by ‘p’.
4: Applications of Laplace transforms (15h)
Convolution, convolution theorem proof and applications.

Solutions of differential equations with constants coefficients.

Solutions of differential equations with variable coefficient.

(¥ Scanned with OKEN Scanner



(15h)

it _5: Fourier transforms . . .
it Fourier sine and cosine

I. Integral transforms, Fourier integral theorem (without proof),
integrals.

2. Properties of Fourier transform
theorem. Convolution.

3. Convolution theorem for Fourier transforms, Parseval’s Identify.

I11. Reference Books:

. Dr. S.Sreenadh, S.Ranganatham, Dr.M.V.S.S.N.Prasad, Dr. |

and Integral Transforms, S. Chand & Company, Pvt. Ltd., Ram Nagar, New Delhi-110055.

. A.R. Vasistha, Dr. R K. Gupta, Laplace Transforms, Krishna Prakashan Media Pvt. Ltd.
. M.D.Raisinghania, H.C. Saxsena , H.K. Dass, Integral Transforms, S. Chand & Company
Pvt. Ltd., Ram Nagar, New Delhi-110055.

4.Dr. 1.K. Goyal, K.P. Gupta, Laplace and Fourier Transforms, Pragathi Prakashan, Meerut.
5. Shanthi Narayana , P.K. Mittal, A Course of Mathematical Analysis, S. Chand & Company

Pvt.Ltd. Ram Nagar, New Delhi-110055.
6. Web resources suggested by the teacher and college librarian including reading material.

s, change of scale property, shifting property, modulation

V.Ramesh Babu, Fourier series

2
3

IV. Co-Curricular Activities:

A) Mandatory:
1. For Teacher: Teacher shall train students in the following skills for 15 hours, by taking

Relevant outside data (Field/Web).

1. Demonstrate on sufficient conditions for the existence of the Laplace transform of a
function.

2. Evaluation of Laplace transforms and methods of finding Laplace transforms.

3. Evaluations of Inverse Laplace transforms and methods of finding Inverse Laplace

transforms.
4. Fourier transforms and solutions of integral equations.
2. For Student: Fieldwork/Project work; Each student individually shall undertake
Fieldwork/Project work and submit a
report not exceeding 10 pages in the given format on the work-done in the areas like the

following, by choosing any one of the aspects.

1. Going through the web sources like Open Educational Resources on Applications of
Laplace transforms and Inverse Laplace transforms to find solutions of ordinary
differential equations with constant /variable coefficients and make conclusions. (or)

2. Going through the web sources like Open Educational Resources on Applications of
convolution theorem to solve integral equations and make conclusions. (or)

3. Going through the web source like Open Educational Resources on Applications of
Fourier transforms to solve integral equations and make conclusions.

4. Max. Marks for Fieldwork/Project work Report: 05.
4. Suggested Format for Fieldwork/Project work Report: Title page, Student Details, Index
page,Stepwise work-done, Findings, Conclusions and Acknowledgements.

5. Unit tests (IE).
b) Suggested Co-Curricular Activities:

1. Assignments/collection of data, Seminar, Quiz, Group discussions/Debates
2. Visits to research organizations, Statistical Cells, Universities, ISI etc ]
3. Invited lectures and presentations on related topics by experts in the §pe€i

K.SUBBARAYUDU

M.Sc., Mf
Lecturer m Mathamatic

“ovt Degree College for VWomer
MONANAPALLE-517 325
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V. Model Question Paper: Integral Transforms With Applications
Max.Marks:75

SECTION - A (Total: 5 X 5=25Marks)
(Answer any Five questions. Each question carries 5 Marks)

find L{te~?'sin3t}.
1). Find L{ } . D t>1
3medmmmmm&MOMWmmmnNdm&wﬂﬂ= 0 if 0<t<1

() 9)lad I {lgg(j—f})}

5)Find [ J1F¢
s*+1

6) Using Laplace transform, solve (D2 + 4D + 5)y = 5, given thaty(0) = 0,y1(0) = 0.
7) Find the Fourier cosine transform of e ™"

8) State and prove Modulation Theorem.
‘ SECTION - B (Total: 5 X 10 =50 Marks)
(Answer One question from each unit. Each question carries 10 Marks)

Unit -1
9) a) State and prove Second shifting theorem.  (OR) b) Find L{Sinhat cos at}
Unit - IT
o e—tein?
10) a) Using Laplace transform, evaluate fo %””dt
(OR)
b) State and prove initial value . theorem
Unit —III
11) a) Find L~ {?@%} ©OR)  b)Find L7 {tan"(£) + cot ')}
Unit - IV
12) a) Using convolution theorem,find L™* { (sZ+Sa2)2}'
(OR)
b) Using Laplace transform, solve y'! + 2y* + 5y = e~‘sint,given that y(0) =0, y*(0) = 1.
Unit-V
13) a) State and prove Parseval’s Identity.
(OR)

1 if Ixl<a
0 if IxI>a

EA

BOS Chairman

b) Find the Fourier transform of f(x) defined byf(x) = {

o sinp - © sinap cospx
and hence evaluate fo Tpdp and f_m—p—dp

K.Subba
Mathematics,

Time:3 hrs

DC for Women, Madanapalle
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SRI VENKATESWARA UNIVERSITY: TIRUPATI

Semester-wise Revised Syllabus under CBCS, 2020- 21
Three Year/Four-year B.A. /B.Sc. (Hons)

Subject: MATHEMATICS
Semester -V Max Marks: 100

Course-6C: Partial differential equations & Fourier series
(Skill Enhancement Course (Elective), 5 credits)

1. Learning Outcomes:
Students after successful completion of the course will be able to

1. Classify partial differential equations, formation of partial differentia
Cauchy’s problem for first order equations.
2.Solve Lagrange's equations by various methods; find integral Surface passing through a given
curve and Surfaces orthogonal to a given system of Surfaces.

3.Find solutions of nonlmear partlal differential equations of order one by using Char pit’s
method.

4.Find solutions of nonlinear partial differential equations of order one by using Jacobi's method.

5.Understand Fourier series expansion of a function f(x) and Parseval’s theorem.

| equations and solve

I1. Syllabus: (Hours: Teaching: 75 (incl. unit tests etc.05), Training: 15)

Unit —1: Introduction of partial differential equations (15h)
‘1. Partial Differential Equations, classification of first order partial differential equations,

Rule I, derivation of a partial differential equations by the elimination of arbitrary
constants

2. Rule I, derivation of a partial differential equation by the elimination of arbitrary function
¢ from the equations @(u,v) = 0 where u and v are functions of x, y and z.

3. Cauchy’s problem for first order equations

Unit - 2: Linear partial differential equations of order one (15h)
1. Lagrange's equations, Lagrange's method of solving Pp+QﬂXR, where P, Q and R are
functions of X, y and z, type 1 based on Rule I for solving_ = __ = _,type 2 based
P Q R
. dx dy dz
on Rule II for solving__ = —_ = _.
p Q R
,odx dy dz
2. Type 3 based on Rule III for solving__ = _ = __ type 4 based on Rule IV for
R
. dx dy dz P Q
solving_ = —_ = __
p Q@ R

3. Integral Surface passing through a given curve, the Cauchy problem, Surfaces
orthogonal to a given system of Surfaces.

M.
K'SU M. Sc.YMUF
Lecturer n Mathamatic*

~ovt Degree Coflege for Womer
MADDK%IAPALLE 5§17 325
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Unit - 3: Non-linear partial differential equations of order one-1 (15h)

1. Complete integral, particular integral, singular integral and general integral, geometrical
interpretation of integrals of £(x, y, 2, p, q) =0, method of getting singular integral from the
PDE of first order, compatible system of first order equations.

2. Char pit’s method, Standard form 1, only p and q present.

3. Standard form 11, Clairaut equations.

Unit — 4: Non-linear partial differential equations of order one-1I (15h)

1. Standard Form I11, only p, q and z present.

2. Standard Form IV, equation of the formfy(x,p) = f2(y,q)-

Jacobi's method, Jacobi's method for solving partial differential equations with three or more
independent variables, Jacobi's method for solving a non-linear first order partial differential
equations in two independent variables.

[9%]

(15h)

Unit —5: Fourier series

1. Introduction, Euler's formulae for Fourier series expansion of a function f(x), Dirichlet's conditions

for Fourier series, convergence of Fourier series.
2. Functions having arbitrary periods. Change of interval, Half range series.
3. Parseval’s theorem, illustrative examples based on Parseval’s theorem, some particular series.

III. Reference Books:
1. Dr.M.D.Raisinghania, Ordinary and Partial Differential Equations, S. Chand & Company
Pvt. Ltd., Ram Nagar, New Delhi-110055.
2. Dr. S.Sreenadh, S.Ranganatham, Dr.M.V.S.S.N.Prasad, Dr. V.Ramesh Babu, Fourier Series
and Integral Transforms, S. Chand & Company Pvt. Ltd., Ram Nagar, New Delhi-110055.
3. Prof T.Amaranath, An Elementary Course in Partial Differential Equations Second Edition, Narosa

Publishing House, New Delhi.
4. Fritz John, Partial Differential Equations, Narosa Publishing House, New Delhi, 1979.
5. L.N.Sneddon, Elements of Partial Differential Equations by McGraw Hill, International Edition,

Mathematics series.
6. Web resources suggested by the teacher and college librarian including reading material.

IV. Co-Curricular Activities:

A) Mandatory:
1. For Teacher: Teacher shall train students in the following skills for 15 hours, by taking

Relevant outside data (Field/Web).
1. On classification of first order partial differential equations, formation of partial

differential equations.
2. Various methods of finding solutions of partial differential equations.
3. Integral Surface passing through a given curve and Surfaces orthogonal to a give system

of Surfaces.
Rl yUDU
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Fach student individually shall undertake

- Student:  Fieldwork/Projeet  work; '
D dworkdhroje J ’ ding 10 pages in the given format on the

Ficldwork/Project work and submit a report not excee
work-done in the areas like the
Following, by choosing any one of the aspects.

1. Going through the web source like Open Education
partial differential equations by using Lagrange's mel
method and make conclusions. (or)

2. Going through the web source like Open Educational Resource

Surface passing through a given curve and Surfaces orthogonal to a given system of
Surfaces and make conclusions. (or)

Going through the web source like Open Educational Res
expansions of some functions and applications of Parseval’s theorem an

conclusions.

al Resources to find solutions of
hod, Charpit’s method and Jacobi’s

s to find Integral

ources to find Fourier series
d make

(9%]

3. Max. Marks for Fieldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work Report: Title page, Student Details, Index
page,
Stepwise work-done, Findings, Conclusions and Acknowledgements.

5. Unit tests (IE).
b) Suggested Co-Curricular Activities
1. Assignments/collection of data, Seminar, Quiz, Group discussions/Debates
2. Visits to research organizations, Statistical Cells, Universities, ISI etc.
3. Invited lectures and presentations on related topics by experts in the specified area.

V. Model Question Paper: Partial differential equations & Fourier series

Max.Marks:75 Time:3 hrs

SECTION - A (Total: 5 X 5=25Marks)
(Answer any five questions. Each answer carries S Marks)

1. Eliminate arbitratry constants a and b fromz = (x —a)? + (y — b)? to form

a partial dif ferential equation.
2. Forma partial dif ferential equation by eliminating the function ¢ from

Ix + my +nz = ¢(x? + y + z%).

Solve the partial dif ferential equation x*p + y*p = z*.

Solve xzp + yzq = xy.

Find the complete integral of zpq =p +q.

Find the complete.integral of the equation 2(y + zq) = q(xp + yq).
Find the complete integral of p+q — 2px —2qy + 1= 0.

Write the formulae to find the coefficientsi.e ay ,a, and b,,.

© N oL AW

SECTION - B (Total: 5 X 10 = 50 Marks)
(Answer One question from each unit. Each question carries 10 Marks)

9. a).Eliminate the arbitrary function and hence obtain the partigl dif ferential

xy
ofz=f (7)
. K. }}a sc YMUFD Y
Lecturer m r‘iathématics

~ovt Degree Cofleqe for Wor="
MADAMAPALLY T
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b). Solve the cauchy's problem for zp +q = 1,when initial data curve is xo = /1,

i
Yo = ,U'Zo=—2‘.0S,u <1

10. a).Solve the partial dif ferential equation x(y? = 22)p + y(z* = x*)q = 2(x* = y?).

OR

b).Solve (x +y = 2)(p = @) + alpx —qy +x - y) =0. .
11. a.Solve x?p? + y2q? = z° OR b.Solvez =px+qy+p°—4q"

12. a.Find a complete integral of pz =1+ q2.

OR
b.Find a complete intgral of p* +q* = (x* + y*)z.
13. a. Expand f(x) = xsinx ,0 <x <2mas a fourier series.

OR
b.Find the half — range cosine and sine series for the function f(x) = x,in the
range0 <x <.

K.Subb u, BOS Chairman

Mathematics, GDC for Women, Madanapalle
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SRI VENKATESWARA UNIVERSITY: TIRUPATI
Semester-wise Revised Syllabus under CBCS, 2020-21

Three Year/Four-year B.A. /B.Sc. (Hons)
Subject: MATHEMATICS
1V Year B.A./B.Sc.(Hons)- Semester — V
Course-7C: Number theory
(Skill Enhancement Course (Elective), 5 credits)

Max Marks: 100

1. Learning Outcomes:

Students after successful completion of the course will be able to
1. Find quotients and remainders from integer division, study divisibility properties of
integers and the distribution of primes.

2. Understand Dirichlet multiplication which helps to clarify interrelationship between
various arithmetical functions.

3. Comprehend the behaviour of some arithmetical functions for large n.
4. Understand the concepts of congruencies, residue classes and complete residues systems.

5. Comprehend the concept of quadratic residues mod p and quadratic non residues mod p.

L Syllabus: (Hours: Teaching:75 (incl. unit tests etc.05), Training:15)

Unit — 1: Divisibility (15h)
1. Introduction, Divisibility, Greatest Common Divisor.
2. Prime numbers, The fundamental theorem of arithmetic, The series of reciprocals of the

primes.
3. The Euclidean algorithm, The greatest common divisor of more than two numbers.
Unit —2: Arithmetical Functions and Dirichlet Multiplication (15h)

1. Introduction, The Mobius functionp(n), The Euler totient functiong(n), A relation
connecting ¢ and ., A product formula for ¢(n).

2. The Dirichlet product of arithmetical functions, Dirichlet inverses and Mobius inversion
formula, The Mangoldt function/A(n).

3. Multiplicative functions, Multiplicative functions and Dirichlet multiplication, The
inverse of a completely multiplicative function, Liouville’s function A(n), The divisor
functions g4(n).

Unit — 3: Averages of Arithmetical Functions (15h)
1. Introduction, The big oh notation. Asymptotic equality of functions, Euler’s summation

formula, some elementary asymptotic formulas. ‘
2. The average order of d(n), The average order of the divisor functionsae(n), The average
order of @(n).
3. The average order of p(n) and A(n), The partial sum of a Dirichlet product, Applications
of u(n) and A(n).

Lecturer in Mathamatics
2ovt Degree College for Women
MADANAPALLE-517 32,

(¥ Scanned with OKEN Scanner



Unit — 4: Congruences ' (15h)

I. Definition and basic properties of congruences, Residuc classes and complete residue
systems.
Linear congruences, reduced residue systems and the Euler-Fermat theorem, Polynomial
congruences modulo p. Lagrange’s theorem.
. Applications of Lagrange’s theorem, Simultaneous linear congruences. The Chinese
remainder theorem. Applications of the Chinese remainder theorem.

o

(9]

Unit - 5: Quadratic Residues and the Quadratic Reciprocity Law (15h)
1. Quadratic Residues, Legendre’s symbol and its properties, Evaluation of (-1/p) and (2/p),
Gauss lemma,
2. The Quadratic reciprocity law, Applications of the reciprocity law, The Jacobi Symbol.
3. Gauss sums and the quadratic reciprocity law, the reciprocity law for quadratic Gauss
sums. Another proof of the quadratic reciprocity law.

I1I. Reference Books:

1. Tom M.Apostol, Introduction to Analytic Number theory, Springer International Student
Edition.

David, M. Burton, Elementary Number Theory, 2 Edition UBS Publishers.

Hardy & Wright, Number Theory, Oxford Univ, Press.

Dence, J. B & Dence T.P, Elements of the Theory of Numbers, Academic Press.

Niven, Zuckerman &Montgomery, Introduction to the Theory of Numbers.

Web resources suggested by the teacher and college librarian including reading material.

SR wN

IV. Co-Curricular Activities:
A) Mandatory:
L. For Teacher: Teacher shall train students in the following skills for 15 hours, by taking

Relevant outside data (Field/Web).
I. Finding quotient and numbers from integer division and the method of
solving congruences. Further problems related to the theory of - quadratic residues.

2. Applications of Lagrange’s theorem.
3. Applications of the Chinese remainder theorem.
4. Applications of the reciprocity law.

2.For Student: Fieldwork/Project work; Each student individually shall undertake
- Fieldwork/Project work and submit a report not exceeding 10 pages in the given format on
the work-done in the areas like the

following, by choosing any one of the aspects.

1. Going through the web sources like Open Educational Resources and list out
Applications of Lagrange’s theorem, and make conclusions.(or)

2. Going through the web sources like Open Educational Resources and list out
Applications of the Chinese remainder theorem and make conclusions.(or)

3. Going through the web sources like Open Educational Resource andl list out
Applications of the reciprocity law and make conclusi

K.S

pi-e
Lecturer in Mathama!
ovt Degree College for
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3. Max. Marks for Ficldwork/Project work Report: 05.

4. Suggested Format for Fieldwork/Project work Report: Title page, Student Details, Index
page,
Stepwise work-done, Findings, Conclusions and Acknowledgements.

5. Unit tests (IE).
b) Suggested Co-Curricular Activities
1. Assignments/collection of data, Seminar, Quiz, Group discussions/Debates
2. Visits to rescarch organizations, Statistical Cells, Universities, IS etc.
3. Invited lectures and presentations on related topics by experts in the specified area.

V. Model Question Paper: Number Theory

Max.Marks:75 Time:3 hrs

SECTION - A (Total: 5 X 5=25Marks)

(Answer any five questions. Each question carries 5 Marks)

1). State and prove Euclide’s lemma

2) Prove that every integer n > 1 is either a prime number Or a product of prime
numbers

3) Ifn> 1, Prove that %, ,, u(d) = H {1 131;11

xa 1

4)Ifx =1, prove that )., ., n% = —3 0(x%); a=0.
a

5) State and prove Euler - Fermat theorem.

6) Solve the Congruence 25x = 15(mod 120)

7) State and prove Euler’s Criterion.

8) Determine whether 219 is a quadratic residue or non residue mod 383.

SECTION - B (Total: 5 X 10 = 50 Marks)
(Answer One question from each unit. Each question carries 10 Marks)

Unit -1
9) a) State and prove the fundamental theorem of arithmetic.
(OR)
b) State and prove the Division algorithm.
Unit - II
10) a) State and prove Mobius Invesion Formula.
(OR) :
b) Prove that if both g and f*g are multiplicative then f is also multiplicative.
Unit - ITI
11) a) State and prove Euler Summation Formula.
(OR)

b) For x > 1, Prove that Y,,<, 9(x) = %x?‘ + 0(x logx).

Unit - IV YUDU

12) a) State and prove Chinese Remainder theorem. B’A M.
K : M. SG-- P
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(OR)
b) State and prove Lagrange’s theorem.
Unit -V
13) a) State and prove Gauss Lemma.
(OR)
b) State and prove Quadratic reciprocity law.
K.Subbdragydu;” hairman
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