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B.E/B.Tech : Common to all branches except Marine Engineering
Sub. Code / Sub. Name : MA18151/Engineering Mathematics-1
Unit : I Matrices

Regulation:2018

Date: 24/09/2021

Unit Syllabus:

Eigen values and Eigen vectors of a real matrix — Characteristic equation — Properties of Eigen values and

Eigen vectors — Statement and Applications of Cayley-Hamilton Theorem — Diagonalization of matrices—

Reduction of a quadratic form into canonical form by orthogonal transformation-Nature of quadratic forms.

Objective:

On completion of the unit, the students are expected to develop the use of matrix algebra techniques that is

needed by engineers for practical applications.

Session . Teaching
No * Topics to be covered Ref Aids
1 Elgeq values and Eigenvectors of a real matrix, characteristic 2-Ch 3,pg 227-228 PPT/BB
equation
2 Problems on Eigen values and Eigenvectors 2-Ch 3, pg 228-229 PPT/BB
3 Properties of Eigen values and Eigenvectors 3- Ch 2, pg 62-63 PPT/BB
4 Tutorial Class 2,3 & R3 PPT/BB
5 Statement and Applications of Cayley — Hamilton Theorem 2- Ch 3,pg 231-232 PPT/BB
6 Orthogonal Transformation, Diagonalization R4- Ch 14, pg 14.8 PPT/BB
7 Orthogc_)na_il Trar'lsformatlon of a symmetric matrix to Diagonal R4- Ch 14, pg 14.8-14.9 PPT/BB
form-Distinct Eigen values
] Orthogonal Trangformatlon of a symmetric matrix to Diagonal R4- Ch 14, pg 14.8-14.9 PPT/BB
form-Repeated Eigen values
9 Tutorial class R4- Ch 14, pg 14.8-14.9 PPT/BB
10 Nature of Quadratic forms 3-Ch2,pg 70-72 PPT/BB
1 Reduction Qf quadratic form to canonical form by orthogonal 3- Ch 2, pg 70-72 PPT/BB
transformation
) 2- Ch 3, pg 23-239
12 Tutorial class 3- Ch 2, pg 70-72 PPT/BB

Content beyond syllabus covered (if any): Applications of Matrices in Physics and Computer Graphics. Uses of Matrices
in Page Ranking Algorithm that ranks the pages in Google Search.

* Session duration: 50 min
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Sub. Code / Sub. Name: MA18151/Engineering Mathematics-I

Unit : IIT Applications of Differential Calculus

Unit Syllabus:

Curvature in Cartesian co-ordinates — Centre and radius of curvature — Circle of curvature — Evolutes —
Envelopes

Objective:

On completion of the unit, the students are expected to understand effectively the geometrical aspects of

curvature, involutes and evolutes of plane curves.

S;Sslgn Topics to be covered Ref Teaching Aids
. . 3-Ch 4, pg 179-180,
13 Introduction to Curvature and Radius of curvature Ré- Ch 2, pg 2.44-2.45 PPT/BB
14 Curvature and Radius of curvature of simple curves in | 3- Ch 4, pg 180-184, PPT/BB
Cartesian co-ordinates R4- Ch 2, pg 2.44-2.47
15 Tutorial Class 1,3 & R4 PPT/BB
3-Ch 4, pg 185,

16 Centre of curvature R4- Ch 2, pg 2.57-2.58 PPT/BB
17 Circle of curvature R4- Ch 2, pg 2.58-2.60 PPT/BB
. 3- Ch 4, pg 186,

18 Evolutes-Introduction R4- Ch 2, pg 2.57-2.58 PPT/BB
19 Evolute of standard curves R4- Ch 2, pg.62-2.64 PPT/BB
20 Tutorial class 1,3 & R4 PPT/BB

21 CAT-1

. . 3-Ch 4, pg 187-188,
22 Envelope of a family of curves(single parameter) R4- Ch 2, pg 2.65-2.66 PPT/BB
23 Envelope of a family of curves(two parameters) R4- Ch 2, pg 2.672.68 PPT/BB
24 Tutorial class 1,3 &R4 PPT/BB

Content beyond syllabus covered (if any): Use of calculus in day to day life.

* Session duration: 50 min
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Sub. Code / Sub. Name: MA18151/Engineering Mathematics-I

Unit : IV Differential Calculus of Several Variables

Unit Syllabus :

Limits and Continuity - Partial derivatives — Total derivatives — Differentiation of implicit functions — Jacobians

and properties— Taylor’s series for functions of two variables — Maxima and Minima of functions of two

variables — Lagrange’s method of undetermined multipliers.

Objective:

On completion of the unit, the students are expected to familiarize with functions of several variables which are

needed in many branches of engineering.

S;ssign Topics to be covered Ref Tezcigisng
25 | Limits and Continuity e en s PPT/BB
26 Partial derivatives g: 8E 2: gg 2?2:42‘(1)3 PPT/BB
27 Total derivatives g: gﬁ 2: g g ;;2:3;2 PPT/BB
28 Tutorial class 1,2 &3,R5 PPT/BB
29 Differentiation of implicit functions 3-Ch 5, pg 223-225 PPT/BB
30 Jacobians g: gﬁ 2 gg ‘gg PPT/BB
31 Properties of Jacobians g: gﬁ g: gg ;gg:ggé PPT/BB
32 Taylor’s series for functions of two variables g: gﬁ 2: gg gg:ggg’ PPT/BB
33 Tutorial class 1,2 &3,R5 PPT/BB
34 Maxima and minima of functions of two variables g: gﬁ g: g § 32;:;32’ PPT/BB
35 Lagrange’s method of undetermined multipliers ?: gﬁ 2: gg ;32:333’ PPT/BB
36 Tutorial class 1,2&3,R5 PPT/BB

Content beyond syllabus covered (if any):

* Session duration: 50 min
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Sub. Code / Sub. Name: MA18151/Engineering Mathematics-I

Unit : V Multiple Integrals

Unit Syllabus:

Double integrals in Cartesian and polar coordinates — Change of order of integration — Area enclosed by plane
curves - Change of variables in double integrals — Triple integrals — Volume of solids.

Objective:

On completion of the unit, the students are expected to be acquainted with mathematical tools needed in

evaluating multiple integrals and their usage.

S;s;iin Topics to be covered Ref Teicigisng
37 Evaluation of Double integrals in Cartesian co-ordinates g: gl}: 2: gg ;gg:g;g’ PPT/BB
38 Evaluation of Double integrals in Polar co-ordinates g: gﬁ 2: g g gg?:?gg’ PPT/BB
39 Change of order of integration g: 83 2: gg ;ggjgé’ PPT/BB
40 More problems on Change of order of Integration 2&3 PPT/BB
41 Tutorial class 1,2,3&R2 PPT/BB
42 Area enclosed by plane curves 3-Ch 7, pg 303-305 PPT/BB
43 Change of variables in double integrals 2- Ch 6, pg 485-491 PPT/BB
44 Tutorial class 1,2,3 & R2 PPT/BB
45 Triple integration g: gﬂ g: gi ;‘(9)2:28(7)’ PPT/BB
46 Volume as Triple integrals g: (Clll: g: gg ggz:ggg’ PPT/BB
47 | Volume of solids T Cha P 0Tat0 PPT/BB
48 Tutorial class 1,2,3 & R2 PPT/BB

Content beyond syllabus covered (if any): Applications of Multiple integrals: In Electromagnetism, Maxwell’s equation
can be written using Multiple integrals; In Mechanics, the Moment of inertia is calculated as the volume integral.

* Session duration: 50 min
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Sub. Code / Sub. Name: MA18151/Engineering Mathematics-I

Unit : II Statistical Methods

Unit Syllabus:

Scatter diagram- Karl Pearson coefficient of correlation for raw data- Spearman’s rank correlation coefficient-
lines of regression — Regression equation of X on Y and Y on X- Curve fitting by Principle of least squares —

Fitting a straight line ¥ = ax + b and a parabola y = ax* +bx +c .

Objective:
On completion of the unit, the students are expected to have knowledge in correlation, regression and curve
fitting.

STe\Issign Topics to be covered Ref Teicigisng
49 Introduction, Scatter Diagram, Correlation 1;_1(;1? g 51 ,OI; g % 41 50-814-11603 PPT/BB
50 Karl Pearson’s Coefficient of Correlation for raw data 1;_1(;1(3 g 51 »OI; é) % 41 6O-g 48 PPT/BB
51 Spearman’s rank correlation coefficient l;_lc'}? 2 51 ﬂ’)g% 51 30_; 54 PPT/BB
52 Tutorial Class 1,3 & R1 PPT/BB
53 Lines of regression 3-Ch 25, pg 848-852 PPT/BB
54 Problems on lines of regression 3-Ch 25, pg 848-852 PPT/BB
55 Tutorial Class 1,3 & R1 PPT/BB
56 Curve fitting by Principle of least squares R1-Ch 24, pg 816 PPT/BB
57 Fitting a straight line y =ax+b R1-Ch 24,pg 817-820 PPT/BB
58 Fitting a parabola y = ax” +bx+c¢ R1-Ch 24,pg 817-820 PPT/BB
59 Tutorial Class 1,3 & R1 PPT/BB
60 CAT-III

Content beyond syllabus covered (if any):

* Session duration: 50 min







