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Total Hours:50 

Course Code: 18MAT11 
Contact Hours/Week : 04 

Semester : I 

ENGINEERING MATHEMATICS-I 

Course Learning Objectives: 

|As per Choice Based Credit System (CBCS) scheme (Effective from the academic year 2018-19) 

This course Calculus and Linear Algebra (18MAT1 l) will enable students: 

Differential Calculus-1: 

(Common to all branches) 

" To familiarize the important tools of calculus and differential equations that are essential in all branches of engineering. 

Differential Calculus-2: 

" To develop the knowledge of matrices and linear algebra in a comprehensive manner. 

Differential Calculus-3: 

MODULE-I 

Successive Differentiation: Standard Forms of nth derivative (with proof), examples on standard functions, Leibnitz Theorem (without proof) examples, Taylor's and Maclaurin's series expansions for one variable (statements only), Indeterminate foms. 

CIE Marks : 50 
SEE Marks: 50 

Exam Hours:03 
Credits: 04 

MCUULE1 

Polar Curves: Expression for Angle between rads vector and tangent, length of perpendicular from pole to the tangent, angle between two polar curves, Pedal Equation of polar curves and problems. 

10 - Hours 

Derivative of arc length: Cartesian, parametric and polar form(without proof).problems. Radius of Curvature: Radius of Curvature for Cartesian. parametric. polar form and pedal form (Without proof) and problems. 

MODULE-III 
10 - Hours 

Definitions of Partial Differentiation, Direct and Indirect partial derivatives, Symmetric functions, Homogeneous function and Euler's theorem on homogeneous function. 
Differential Equation : preamble to differential equations, Exact and Reducible to exact differential equation, Bernoulli's linear differential equation. Applications of first order first degree differential equations:Newton's law of cooling, Law of decay and growth. Orthogonal trajectories. 



Integral Calculus: 

Reduction Formulae of 2 Sin"x dx, S2 Cos"x dx, and l2 Sin"x Cos"x dx and 
problems. 

Matrices: 

Double and Triple integral examples, Evaluation of double integral over a specific region. 
changing the order of integration , changing into polar form. Application of double and triple 
integrals to find area and volume. 

MODULE-IV 

Text Books: 

MODULE-V 

Preamble to matrices , Rank of matrix. Test of consistency of homogeneous and non 
homogeneous system of equations by rank, trivial and non trivial solutions, solution of linear 
equations by Gauss Elimination method, Gauss-Seidal method, Eigen values and Eigen vector, 
Quadratic form, Reduce the quadratic form into diagonalization by congruent method, Cayley Hamilton theorem, Rayleigh's Power method to find largest Eigen value and corresponding Eigen vector. 10 - Hours 

1. B.S. Grewal; Higher Engineering Mathematics, Khanna Publishers, 43rd Ed.. 2015. 

Reference books: 

10 - Hours 

2. E. Kreyszig: Advanced Engineering Mathematics, John Wiley & Sons. 10th Ed.(Reprint). 2016. 

1. C.Ray Wylie, Louis C.Barrett: "Advanced Engineering Mathematics" , 6th Edition. 
2. McGraw-Hill Book Co., New York, 1995. 

10 - Hours 

2. James Stewart: "Calculus -Early Transcendentals, Cengage Learning India Private Ltd. 
2017. 

Web links and Video Lectures: 

3. B.V.Ramana: '"Higher Engineering Mathematics" 1 1 th Edition. Tata Mc Graw-Hil), 2010. 
4. Srimanta Pal & Subobh C Bhunia: "Engineering Mathematics", Oxford University Press,3rd Reprint, 2016. 

5. Gupta C.B., Singh S.R. and Mukesh Kumar: "Engineering Mathematics for Semester l & II". 
Mc-Graw Hill Education (1ndia) Pvt.Ltd., 2015. 

Gsami 



1. hiup:nptcl.ac in courses.php"disciplincllD 13 
2. hup:/www.class-central.com/subjeeimath(1O0C) 

3. htup://academicearth.org. 

Course Outcomes: 

On completion of this course, students are able to: 
1: Apply the knowledge of calculus to solve probl ems related to polar curves and its applications in deternmining the bentness of a curve. 
2: Learn the notion of partial differentiation to calculate rates of change of multivariate functions 

and solve problems related to composite functions and Jacobians. 
3: Apply the concept of change of order of integration and variables 10 evaluate multiple 

integrals and their usage in computing the area and volumes. 
4: Solve first order linear/nonlinear differential equation analytically using standard methods 
5: Make use of matrix theory for solving system of linear equations and compute eigenvalues and Eigenvectors required for matrix diagonalization process. 
Question Paper Pattern: 
" The SEE question paper will be set for 100 marks and the marks scored will be proportionately 

reduced to 50. 

" The question paper will have ten full questions carrying equal marks. 
" Each full question carries 20 marks. 

" There will be two full questions (with a maximum of four sub questions) from each module 
" Each full question will have sub questions covering all the topics under a module. 
" The students will have to answer five full questions, selecting one full question from each 

module. 

***** 
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ENGINEERING MATHEMATICS-II 
(Common to all branches) 

Course Code : 18MAT21 
Contact Hours/Week : 04 
Total Hours:50 

Semester: II 

|As per Choice Based Credit System (CBCS) seheme 
(Effective from the academic year 2018-19) 

Course Learning Objectives: 
This course viz., Advanced Calculus and Numerical Metlhods (18MAT2 1 ) aims to prepare the students: 

To familiarize the important tools of vector calculus, ordinary/partial differential equations and power series required to analyze the engineering problems. 

Differential Equation-1: 

To apply the knowledge of interpolation/extrapolation and numerical integration technique whenever analytical methods fail or very complicated, to offer solutions. 
MODULE-I 

CIE Marks : 50 
SEE Marks: 50 

Exam Hours:03 
Credits: 04 

Solution of non-linear differential equation of first order: Solvable for p, x,y and Clairaut's equation. Solution of second and higher order Ordinary linear differential equation with constant co-efficients, Inverse Differential operator method. 

MODULE-II 

MODULE-|| 

Differential Equations-2 :- Method of variation of parameters. Solution of second & higher order Ordinary linear differential equation with variable co-eficients: Cauchy Differential Equation and Legendre's Differential equation. Solution of homogeneous LDE by Power series solution Method. 

10 - Hours 

MODULE-IV 

10 - Hours 

Partial Differential Equations(PDE's):- Solution of Non-homogeneous PDE by direct integration, solution of homogeneous PDE with respect to one independent variable only. Derivation of one dimensional wave equation and heat equation and solution by methods of separation of variables. 

10 - Hours 



Complex valued function, limit, continuity, differentiability, analytic functions. Riemann Equation in Cartesian, Polar form. Harmonic and orthogonal property and problems. 
Cauchy 

Vector Differentiation: Scalar and Vector point functions, Gradient. Divergence, Curl, Laplacian operator and problems. Solenoidal, Irrotational vectors. 

Vector line integral, Vector Surface integral: Greens theorem, Stokes theorem. Volume Integral: Gauss divergen ce theorem. 
Improper Integrals: Beta and gamma functions and its properties and examples. 

Text Books: 

MODULE-V 

1. B.S. Grewal: Higher Engineering Mathematics, Khanna Publishers, 43rd Ed., 2015. 

Reference books: 

2. E. Kreyszig: Advanced Engineering Mathematics, John Wiley & Sons. 10th Ed.(Reprint). 2016. 

1. C.Ray Wylie, Louis C.Barrett :Advanced Engineering Mathematics", 6th Edition. 
2. McGraw-Hill Book Co., New York, 1995, 2. James Stewart :*Calculus -Early Transcendentals" , Cengage Learning India Private Lid., 2017. 
3. B.V.Ramana: "Higher Engineering Mathematics" 11th Edition. Tata McGraw-Hill, 2010. 

Web links and Video Lectures: 

4. Srimanta Pal & Subodh C. Bhunia: "Engineering Mathematics" ,Oxford University Press,3 rd Reprint,2016. 

10 - Hours 

5. Gupta C.B., Singh S.R. and Mukesh Kumar: *Engineering Mathematics for Senmester l & I". Mc-Graw Hill Education (India) Pvt.Ltd. 2015. 

1. http://nptel.ac.in/courses.php?disciplinc! D=111 

10- Hours 

2. http://www.class-central.com/subject/math(MO0(s) 

3. http:/lacademicearth.org/ 

Course Outcomes: 

On completion of this course, students are able to: 
1: 1llustrate the applications of multivariate calculus to understand the solenoidal and irrotational vectors and also exhibit the inter dependence of line, surface and volume integrals. 



2: Demonstrate various physical models through higher order differential equations and solve such linear ordinary differential equations. 
3:Construct a variety of partial differential equations and solution by exact methods/method of separation of variables. 

4: Explain the applications of infinite series and obtain series solution of ordinary differential equations. 

5: Apply the knowledge of numerical methods in the modeling of various physical and engineering phenomena. 
Question Paper Pattern: 
" The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50. 

" The question paper will have ten full questions carrying equal marks. 
" Each full question carries 20 marks. 
" There will be two full questions (with a maximum of four sub questions) from each module. 
" Each full question will have sub questions covering all the topics under a module. 

" The students will have to answer five full questions, selecting one full question from each 
module. 



SHARNBASVA UNIVERSITY, KALABURAGI 

ENGINEERING MATHEMATICS-III 
(Common to all branches) 

As per Choice Based Credit System (CBCS) scheme 
(Effective from the academic year 2019-20) 

Course Code: 19MAT31 
Contact Hours/Week 04 

CIE Marks : 50 
SEE Marks: 50 

Total Hours:50 Exam Hours:03 
Semester : III Credits: 04 

Course Learning Objectives:

This course will enable students to: 

Introduce most commonly used analytical and numerical methods in the different engineering
fields. 

Learn Laplace transform and Z-transforms, statistical methods, numerical methods. 

Solve the problem on Interpolation.
To discuss the random variable and associated probability distributions.

MODULE-I 
LAPLACE TRANSFORMS Definition Transforms of Elementary functions, properties of 

periodic function, Unit step function, Unit impulse function. 
INVERSE LAPLACE TRANSFORMS : Definition, Convolution Theorem(without proof) 
Finding Inverse Laplace transform by convolution Theorem. Solution of Linear Differential 

equations using Laplace Transforms and Applications(5 Assignment Problem). 

MODULE-II 

Z- TRANSFORMS: Difference Equations Basic definitions, Damping rule, Shifting rule, 

Initial and Final Value theorems(without proof) and problems. Inverse 

Applications of Z-transforms to solve difference equation(5 Assignment Problem). 
Z-transforms. 

MODULE-III 

STATISTICAL METHODS: Correlation-karl Pearson's co-efficient of correlation problems. 

Regression analysis lines of regression (without proof)-problems. 

CURVE FITTING: Curve fitting by the method of least square. Fitting of the curves of the 

form y= ax + b,y = ax + bx + c & y = aebx. 

Numerical Methods: Numerical solution of algebraic and transcendental equations 
Regula - Falsi Method and Newton-Raphson method. (5 Assignment Problem).

by 

MODULE-IV
FINITE DIFFERENCE: Forward and Back ward differences, Newton's forward and backward 

interpolation formulae. Divided difference-Newton's divided difference formulae. Lagrange's-

interpolation formula and inverse interpalation formula(all formula without proo) problems. 
) 
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SHARNBASVA UNIVERSITY, KALABURAGI 

NUMERICAL INTEGRATION: Simpsons ()rd, ( rules, Weddle's rule (without proof) 

problems. (5 Assignment Problem). 
MODULE-V 

Probability Distribution: Random variables(discrete and continuous) probability mass/density 
functions. Binom ial distribution, Poisson distribution. Exponential and Normal distributions. 

Problems. (5 Assignment Problem). 

Course outcomes: On completion of this course, students are able to: 
Know the use of Laplace transform and inverse Laplace transform in signal and image 

processing.
Explain the general linear system theory for continuous

time signals and digital signal processing using the Z-transform. 
Employ appropriate numerical methods to solve algebraic and transcendental equations. 
Apply Green's Theorem, Divergence Theorem and Stokes' theorem in various application 
in the field of electro-magnetic and gravitational fields and fluid flow problems. 

Question paper pattern: 

The question paper will have ten questions. 
Each full Question consisting of 16 marks 
There will be 2 full questions (with a maximum of four sub questions) from each module. 

Each full question will have sub questions covering all the topics under a module. 

The students will have to answer 5 full questions, selecting one full question from each 

module. 

Text Books: 

1. B.S. Grewal: Higher Engineering Mathematics, Khanna Publishers, 43rd Ed., 2015. 
2. E. Krey szig: Advanced Engineering Mathematics, John Wiley & Sons,10th Ed., 2015. 

Reference Books: 

1. N.P.Bali and Manish Goyal: A Text Book of Engineering Mathematics, Laxmi Publishers 

7th Ed., 2010. 
2. B.V.Ramana:
3. H. K. Dass and Er. Rajnish Verma: "Higher Engineering Mathematics", S. Chand 

publishing, Ist edition, 2011. 

"Higher Engineering Mathematics" Tata McGraw-Hill 2006. 

Web Link and Video Lectures: 

1. http://nptel.ac.in/courses.phyp? discipline ID=111 
2. http://www.khanacademy.org 
3. http://www.ckrs-centralsom/ybjed/math 
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SHARNBASVA UNIVERSITY, KALABURAGI 

ENGINEERING MATHEMATICS-IV 
(Common to all branches) 

As per Choice Based Credit System (CBCS) scheme 
(Effective from the academic year 2018-19) 

CIE Marks : 50 Course Code : 18MAT41 

Contact Hours/Week:04 SEE Marks: 50 

Total Hours:50 Exam Hours:03 

Semester: IV Credits: 04 

Course Learning Objectives:

This course will enable students to: 

Learn Fourier series and Fourier transforms. 
Conversant with numerical methods to solve ordinary differential equations, complex 

analysis, joint probability distribution and stochastic processes arising in science and 

engineering. 
MODULE-I 

Fourier Series: Periodic functions, Dirichlet's condition, Fourier Series of periodicfunctions 
with period 27t and with arbitrary period 2c. Fourier series of even 
Half range Fourier Series, practical harmonic analysis(5 Assignment Problem).

and odd functions

MODULE-II
Fourier Transforms: Infinite Fourier transforms, Fourier sine and cosine transforms.

Inverse Fourier-transform (5 A ssignment Problem).
Complex line Integrals: Cauchy's Integration theorem, Cauchy integral formula, Laurent's
Series, types of singularities. Residue, Poles, Cauchy's Residue theorem (without proof ) and 

Problems.
Transformations: Bilinear transformations and problems. 

MODULE-III 

Numerical Methods: Numerical solution of ordinary differential equations of first order an 
d first degree, Taylor's series method, modified Euler's-method
Runge Kutta method of fourth order. Milne's and Adams- Bash forth predictor and corrector
methods (No derivations of formulae). (5 Assignment Problem).

MODULE-IV
Numerical Methods: Numerical solution of second order ordinary differential equations,

Runge- Kutta Method and Milne's Method, Numerical solution ofP.D.E: Numerical solution of 

heat equation, wave equation , problems. (5 Assignment Problem).

MODULE-V 

Joint probability distribution: Joint Probability distribution for two discrete 

variables,
Stochastie process: Stochastic processes, probability vector, stochastic matrices, fixed poin 

ts, regular stochastic matrices, Markov chains, higher transition probabili-simple problems.odb 
(5 Assignment Problemý 

random 

expectation, covariance, correlation coefficient

G r 
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SHARNBASVA UNIVERSITY, KALABURAGI 

Course Outcomes: On completion of this course, students are able to: 
Know the use of periodic signals and Fourier series to analyze circuits and 
communications. 

system 

Explain the general linear system theory for continuous time signals and digital signal 
processing using the Fourier Transform. 

Solve first and second order ordinary differential equations arising in flow problems using 
single step and multistep numerical methods. 

Understarnd the analyticity, potential fields, residues and poles of complex potentials in field 
theory and electromagnetic theory. 

Describe bilinear transformation arising in aerofoil theory, fluid flow visualization and 
image processing. 
Solve problems on probability distributions relating to digital signal processing, information
theory and optimization concepts of stability of design and structural engineering.
Determine joint probability distributions and stochastic matrix connected with the 
multivariable correlation problems for feasible random events. 
Define transition probability matrix of a Markov chain and solve problems related to 
discrete parameter random process. 

Question paper pattern: 

The question paper will have ten questions. 
Each full Question consisting of 20 marks 
There will be 2 full questions (with a maximum of four sub questions) from each module. 

Each full question will have sub questions covering all the topics under a module. 

The students will have to answer 5 full questions, selecting one full question from each 
module. 

Text Books: 

1. B.S. Grewal: Higher Engineering Mathematics, Khanna Publishers, 43rd Ed., 2015. 
2. E. Kreyszig: Advanced Engineering Mathematics, John Wiley & Sons, 1 0th Ed., 2015. 

Reference Books: 

1. N.P.Bali and Manish Goyal: A Text Book of Engineering Mathematics, Laxmi Publishers,
7th Ed., 2010. 

2. B.V.Ramana: "Higher Engineering Mathematics" Tata McGraw-Hill, 2006. 
3. H. K. Dass and Er. Rajnish Verma: "Higher Engineering Mathematics", S. Chand 

publishing, 1st edition, 2011. 

(G Web Link and Video Lectures: 

1. http://nptel.ac.in/courses.php?disciplineID=111 

2. http://www.khanacademy. org/ 
3. http://www.cass-central.com/sulject/math 

or.GJerondhara foddy 
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SHARNBASVA UNIVERSITY, KALABURAGI 

ADDITIONAL MATHEMATICS - I 
(B.Tech. IlI semester Common to all branches) 

(A Bridge course for Lateral Entry students of III Sem. B. Tech.) 

As per Choice Based Credit System (CBCS) schemel 
(Effective from the academic year 2019-20) 

Course Code: 18MATDIP31 
Contact Hours/Week : 03 

CIE Marks 50 
SEE Marks: 50 

Total Hours:40 Exam Hours:03
Semester: III Credits: 00 

Course Learning Objectives: 
This course will enable students to: 

Acquire basic concepts of complex trigonometry, vector algebra, differential & integral calculus and vector differentiation.
Evaluation of double and triple integrals.
know the basic concepts of partial differential equations. To develop the knowledge of matrices and linear algebra in compressive manner. To understand the essential concept of linear algebra. 

MODULE-I 
Complex Trigonometry-1: 
Complex Numbers: Definition and Properties . Modulus and Amplitude of complex number, Argand's diagram, De-Moivre's theorem ( without proof) Vector Analysis Scalar and Vectors. Vector addition and subtraction. Multiplication of vectors Dot and Cross products) Scalar and vector triple products- simple problems, Vector Differentiation: Gradient, Divergence and Curl. 

8- Hours 
MODULE-II

Differential Calculus:
Review of successive differentiation. Formulae of N" derivatives of standard functions- Leibnitz's theorem ( without proof ). 

Polar Curves: Expression for Angle between radius vector and tangent, length of perpendicularfrom pole to the tangent, angle between two polar curves, Pedal Equation of polar curves and problems. Taylor' and Maclaurin's seires expansions. 
8 - Hours 

MODULE-III
Partial Differentiation: 
Definitions of Partial Differentiation, Direct and Indirect partial derivatives, Symmetric functions, Homogeneous function and Euler' s theorem on homogeneous function. Total Derivative of composite and implicit function. Jacobian. 
m) 

UAonluahdron 18MATDIP31 
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SHARNBASVA UNIVERSITY, KALABURAGI

8-Hours 
MODULE-IV 

Integral Calculus: 

Reduction Formulae of S2 Sinx dx, S2 Cosx dx, and Statement of Reduction formulae

2 Sinx Coshx dx and Problems. 
Double and Triple integral- simple problems. 

8- Hours 

MODULE-v 

Linear Algebra: 

Basic concepts of matrices- Rank of matrix by elementary row transformations- Echelon 
form. Consistency of system of Linear equations. Solution of system linear equations by Gauss 
Elimination method, Linear Transformation, Cayley- Hamilton theorem to compute inverse of 
matrix. Eigen values and Eigen vector, Largest Eigen value and corresponding Eigen vector by 

Reyleigh's Power method. 8- Hours 

Course outcomes: 
On completion of the course, students are able to: 

Understand the fundamental concepts of complex numbers and vector algebra to analyze the 
problems arising in related area. 

Use derivatives and partial derivatives to calculate rates of change of multivariate functions. 
Learn techniques of integration including double and triple integrals to find area, volume, 

mass and moment of inertia of plane and solid region. 

Analyze position, velocity and acceleration in two or three dimensions using the calculus 
of vector valued functions. 

Recognize and solve first-order ordinary diferential equations occurring in different branches 
of engineering. 

Solve systems of linear equations in the different areas of linear algebra. 
Question paper pattern: 

.The question paper will have ten questions.
Each full Question consisting of 20 marks 
There will be 2 full questions (with a maximum of four sub questions) from each module. 
Each full question will have sub questions covering all the topics under a module. 
The students will have to answer 5 full questions, selecting one full question from each 

module. 

Text Book: 

B.S. Grewal: Higher Engineering Mathematics, Khanna Publishers, New 
Delhi, 43rd Ed, 2015. 

Reference Books: 
1. E. Kreyszig: Advanced Engineering Mathematics, John Wiley & Sons, 10th Ed., 2015. 

2. N.P.Bali and Manish Goyal: Engineering Mathematics, Laxmi Publishers, 7th Ed, 2007. 

w 
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SHARNBASVA UNIVERSITY, KALABURAGI 

ADDITIONAL MATHEMATICS - II 

(B.Tech. III semester Common to all branches) 

(A Bridge course for Lateral Entry students of IV Sem. B.Tech.) 

As per Choice Based Credit System (CBCS) scheme 
(Effective from the academic year 2019-20) 

CIE Marks: 50 Course Code : 18MATDIP41

Contact Hours/Week:03 SEE Marks: 50 

Total Hours:40 Exam Hours:03 

Semester: IV Credits: 00 

Course Learning Objectives:

This course will enable students to: 
Solve first order differential equations.. 
Solve second and higher order differential equations.
Understand and solve the partial differential equation.
To acquire the knowledge of elementary probability theory. 
Know the basic concepts of evaluation of double and triple integrals.

MODULE-I 

Differential Equation-1:-
Solution of first order and first degree differential equations: Variable separable, Homogeneous,
Exact and Reducible to exact differential equation, Linear differential equation. Applications of 

first order first degree differential equations: Newton's law of cooling. 

8- Hours 

MODULE-II

Differential Equations-2:- Solution of second & higher order Ordinary linear differential

equation with constant co-efficients. Method of variation of parameters. Solution of 

homogeneous LDE by Power series solution Method. 

8- Hours 

MODULE-III

Partial Differential Equations(PDE's):- Formation of PDE by eliminating arbitrary constant & 

functions, Solution of Non-homogeneous PDE by direct integration, solution of homogeneous 

PDE with respect to one independent variable only. Derivation of one dimensional wave 

equation and heat equation and Various possible solution of wave & heat equations by methods 

of separation of variables.

8- Hours 

MODULE-IV

Improper Integrals: Beta and gamma functions and its properties and examples.

PH 
18MATDIP41
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SHARNBASVA UNIVERSITY, KALABURAGI

Evaluation of double integral over a specific region, changing the order of integration, changing 

into polar form. 

8- Hours 

MODULE-V 
Probability: Introduction, Sample space and Events. Axioms of Probability, Addition& 
Multiplication theorems. Conditional probability- illustrative examples. Baye's theorem- 

examples. 

8-Hours 

Course Outcomes:

On completion of this course, students are able to: 

Solve first order differential equations in the different areas of Engineering
Solve second and higher order differential equations occurring in of electrical circuits, 

damped/un-damped vibrations. 
Solve second order partial differential equations in the different areas in the real world. 
Recall basic concepts of elementary probability theory and, solve problems related to the 

decision theory, synthesis and optimization of digital circuits. 
To find the surface area and volume of 3D objects. 

Question paper pattern: 

The question paper will have ten questions. 

Each full Question consisting of 20 marks 
There will be 2 full questions (with a maximum of four subquestions) from each module. 
Each full question will have sub questions covering all the topics under a module. 

The students will have to answer 5 full questions, selecting one full question from each 
module. 

Text Book: 
B.S. Grewal: Higher Engineering Mathematics, Khanna Publishers, 43rd 
Ed, 2015. 

Reference Books: 
1. E. Kreyszig: Advanced Engineering Mathematics, John Wiley & Sons, 
10th Ed., 2015. 
2. N.P.Bali and Manish Goyal: A Text Book of Engineering Mathematics, 
Laxmi Publishers, 7th Ed., 2007 

) alLel 
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