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Part A: Introduction
Proqram: Cenificate Course I Class: B.Sc. I Year I Year: 2021 | Session: 2021'2022

Subiect: Mathematics

Course Code SI-MATHAT
2 Course Title Alqebra, Vector Analysis and Ceometn (Paper 1)
3 Course Tvpe Core Course

4 Pre-requisite
(if anv)

To study this course. a student must have had the subject

Mathematics in class l2'h.

5 Course Learning
Outcomes (CLO)

The course will enable the students to:
l. Recognize consistent and inconsistent systems of linear

equations by the row echelon form of the augmented

matrix. using the rank of matrix.

2. To find the Eigen values and corresponding Eigen vectors
for a souare matrix.

3. LJsing the knowledge of vector calculus in geometry.

4. lrnhance the knowledge ofthree dimensional geometrical

figures (eg. cone and cylinder).

o Credil Value Theory: 6

7 Total Marks Max. Marks: 25 + 75 Min. Passinq Marks: 33

Parl B: Conient of the Course
Total No. of Lectures (in hours per week):

Total Lectures: 90 hours
3 hours per week

Unit Topics No. of
Lectures

l. I Historical background:
l.l.l Development of Indian Mathematics:

Later Classical Period (500 -1250)
1.1.2 A brief biography of Varahamihira and Aryabhana

1.2 Rank of a Matrix
| .l Echelon and Normal form of a matrix
1.4 Characteristic equations ola matrix

1.4.1 Eigen-values
| .4.2 Eieen-vectors

l5

il

2.1 Cayley Hamilton theorem
2.2 Application of Cayley llamilton theorem to find the inverse ol a

matrix.
2.3 Application of matrix to solve a system of linear equations

2.4 Theorems on consislency and inconsistency ofa system of linear

eouataons
2.5 Solving linear equations up to three unknowns

t8

e"Ad-
(x+ul e1*9
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III

3. I Scalar and Vector products ofthree and four vectors
3.2 Reciprocal vectors
3.3 Vector differentiation

3.3. I Rules of differentiation
. 3.3.2 Derivatives of Triple Products

3.4 Gradient, Divergence and Curl
3.5 Directional derivatives
3.6 Vector ldentities
3.7 Vector Eouations

l8

IV

4. I Vector Integration
4.2 Gauss theorem (without proof) and problems based on it
4.3 Green theorem (without proof) and problems based on it
4.4 Stoke theorem (without proof) and problems based on it

r5

5.1 General equation ofsecond degree
5.2 Tracing of conics
5.3 System of conics
5.4 Cone

5.4. I Equation ofcone with given base
5.4.2 Cenerators of cone
5.4.3 Condition for three mutually perpendicular generators
5.4.4 Right circu lar cone

5.5 Cylinder
5.5. I Equation of cylinder and its propenies
5.5.2 Right Circular Cylinder

1.5.3 Enveloping C5 linder
Keywords:
Indian Mathematics. Rank of a Matrix, Scalar and vector Droducts. vector differentiation.
vector identities, vector integration. ceneral equation of second degree, 'fracing of conics.
System ofconics, Equation ofcone, Equation ofcylinder.

SI-MATHIT

Part C - Learninp Resources
Text Books. Reference Other Resources

L K. B. Datta: Matrix and Linear Algebra. Prentice Hall of India pvt. Ltd. New Delhi
2000.

2. Shanti Narayan: A Text Book of Vector Calculus, S. Chand & Co., New Delhi, 19g7.
3. S. L. Loney: The Elements of Coordinate Geometry part-1, New Age Intemational (p)

Ltd., Publishers, New Delhi. 2016.
4. P. K. Jain and Khalil Ahmad: A text book of Analytical Ceometry of Three Dimensions,

Willey Eastem Ltd, 1999.
5. Cerard G. Emch, R. Sridharan, M. D. Srinivas: Contributions to the Historv of Indian

- R..''*''-
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6. freq caar Fdr riq 3rfircfr fiI Ttrtr
Reference Books:

l. Chandrika Prasad: A I'ext Book on Algebra and Theory of Equations, Pothishala Pvt.

Ltd.. Allahabad. 20 | 7.

2. N. Jocobson: Basic Algebra Vol. I and II, W. H. Freeman.2009.
3. I. S. Luther and I. B. S. Passi: Algebra Vol. I and Il, Narosa Publishing House. 1997.

4. N. Saran and S. N. Nigam: Introduction to Vector Analysis, Pothishala Pvt. Ltd.
Allahabad. 1990.

5. Murray R. Spiegel: Vector Analysis. Schaum Publishing Company. New York,2017.
6. Corakh Prasad and H. C. Cupta: Text Book on Coordinate Ceometry, Pothishala Prt.

Ltd. Allahabad. 2000.
7. P. K. Jain and Khalil Ahmad: A text book of Analytical Ceometry of Two Dimensions'

Macmillan Indian Ltd.. 1994.

8. S. L. Loney: The Elements of Coordinate Geometry Part-2, Macmillan, 1923.

9. N. Saran and D. N. Gupta: Three Dimensional Coordinate Ceometry, Pothishala Pvt.

Ltd. Allahabad. 1994.

10. R. J. T. Bell: Elementary Treatise on Coordinate Geometry of Three Dimensions.

Macrnillan India l.td.. 1994.

ll. Bibhutibhusan l)atla and Avadhesh Narayan Singh: History of Hindu Mathematics.

Asia Publish ing House. 1962.

Suggested Digital Platforms Web links:
https://epgp. infl ibnet.ac. in
hnps://freevideolectures.com/university/i it-roorkee
https://www.h ighereducation.mp.gov. in/?page=xhzlQmpZwkylQo2bYo2FySGTwok3DVo3D
https://www.bhojvirtualuniversity.com
Suggested Equivalent online courses:
https://nptel.ac. in/courses/ I | | l05l22l
https://nptel.ac.in/courses/ | | | 107 | l2l

://notel.ac.in/courses/ | | | / | 0 I / | I | | 0 | 080/

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100

Continuous Comprehensive F.valuation (CCE): 25 Marks
Universitv ]'.xam (UI-.): 75 Marks

lnternal Assessment:
Continuous Comorehensive
Evaluation (CCE)

Class Test
Assignmen/Presentation

l)
l0

Total Marks: 25

External Assessment:
Un iversity Exam (UE)
Time: 02.00 Hours

Section (A): Three Very Short Questions
(50 Words Each)

Section (B): Four Short Questions
(200 Words Each)

Section (C): Two l-ong Questions
(500 Words Each)

03x03=09

04x09=36

02x 15=30

Total Marks: 75
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