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Session: 2023-24

Part A — Introduction

Subject

Mathematics

Semester

v

Name of the Course

Analytical Geometry & Vector Calculus

Course Code B23-MAT-401
Course Type: CcC
(Cc/McC/MDCICC-
M/DSEC/VOC/DSE/PC/AEC/VAC)

Level of the course 200-299

Pre-requisite for the course (if
any)

Mathematics as a subject at level 4.0 (Class XII)

Course Learning Outcomes(CLOS):

After completing this course, the learner will be able to:

1. Gain knowledge of the concept of different conic

sections, their classification and properties.
Understand various terms related to conic sections
and gain skills to use them in problem solving.

Have knowledge of general form of equation of a
sphere and attain procedural knowledge required for
solving problems related to intersection of spheres,
tangent plane and line, orthogonality, length of
tangent and co-axial system of spheres. Learn about
equations of cones and apply knowledge for problem
solving.

Have deeper knowledge and understanding of
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CLO 5 is related to the practical
component of the course.

cylinder, enveloping cylinder, concepts of conicoids,
tangent plane, director sphere, normal, envelope and
to make further use thereof.

Understand and solve problems related to scalar and
vector product of vectors, vector differentiation,
directional derivatives, gradient, divergence and curl
operators. Have deeper understanding of line, surface
and volume integrals, their evaluation, proof of
Gauss Divergence, Green’s and Stoke’s theorems and
gain theoretical and technical knowledge in
computing different surface flux integrals, volume
integrals and line integrals used in other disciplines

also.

Attain cognitive and technical skills required for
solving practical problems related to assessing
nature of conicoid, their characteristics. Learn
skills to formulate and solve real life practical
problems on sphere, cone and cylinder; to
generate solutions of practical problems
involving complex line, surface and volume
integral using Gauss Divergence theorem,

Stoke’s theorem, Green’s theorem in a very easy

manner.
Credits Theory Practical Total
3 1 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End term Examination Marks 50 20 70
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Examination Time 3 Hours 3 Hours

Max. Marks:100

Part B- Contents of the Course

Instructions for Paper- Setter
The examiner will set 9 questions asking two questions from each unit and one compulsory

question by taking course learning outcomes (CLOs) into consideration. The compulsory
question (Question No. 1) will contain 5 parts covering entire syllabus. The examinee will be
required to attempt 5 questions, selecting one question from each unit and the compulsory

question.

Unit Topics Contact
Hours

I General equation of second degree: Classification of conic| 12
sections; centre, asymptotes, axes, eccentricity, foci and
directrices of conics. Tangent at any point to a conic, chord of
contact, pole of line to a conic, director circle of a conic. Polar
equation of a conic, tangent and normal to a conic, confocal

conics.

I Sphere: General form, Plane section of a sphere. Sphere through | 12
a given circle. Intersection of two spheres, tangent plane and
line, polar plane and line, orthogonal spheres, radical plane of
two spheres and co-axal system of spheres.

Cone: Equation of a cone, right circular cone, quadric cone,

enveloping cone. Tangent plane and condition of tangency.

Il Cylinder: Right circular cylinder and enveloping cylinder. | 12
Central Conicoids: Equation of tangent plane. Director sphere.
Normal to the conicoids. Polar plane of a point. Enveloping cone
of a conicoid, Enveloping cylinder of a conicoid, confocal

conicoid, reduction of second degree equations.
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Scalar and Vector product of three vectors, four vectors,
reciprocal vectors, vector differentiation and derivative
along a curve, directional derivatives; Gradient of a scalar
point function, divergence and curl of vector point
functions, their geometrical meanings and vector identities.
Vector integration: line integral, surface integral and
volume integral. Theorem of Gauss, Green, Stoke and

problems based on these.

12

Practical

The examiner will set 4 questions at the time of
practical examination asking two questions by
taking course learning outcomes (CLOs) into
consideration. The examinee will be required to
solve two problems. The evaluation will be done on
the basis of practical record, viva-voce, write up
and execution of the program.

Problem Solving: Questions related to the
following problems will be worked out and
record of those will be maintained in the

Practical Notebook:

1. Practical problems to find nature of the curve, center and the
equation of the conic referred to center as the origin.

2. Practical problems to demonstrate the length of axes,
eccentricity and the equations of the conic.

3. Practical problems related to reduction of a general equation
to the standard form and to discuss nature of conicoid, when
all the characteristics roots of discriminant cubic are
different from zero.

4. Practical problems related to reduction of a general equation

to the standard form and to discuss nature of conicoid, when
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one root of characteristics roots of discriminant cubic is zero.

5. Formulation and solution of real life situations which uses
mathematical knowledge and characteristics of sphere (at
least two).

6. Formulation and solution of real life situations which uses
mathematical knowledge and characteristics of cone (at least
two).

7. Formulation and solution of real life situations which uses
mathematical knowledge and characteristics of cylinder (at
least two).

8. Practical problems to understand geometrical meanings of
gradient, divergence and curl.

9. Practical problems to demonstrate use of vector identities
based on gradient, divergence and curl.

10. Practical problems to study applications of Gauss
Divergence theorem.

11. Practical problems to study applications of Stoke’s
theorem.

12. Practical problems to study applications of Green’s

theorem.

Suggested Evaluation Methods

Internal Assessment:

> Theory 20

Class Participation: 5
Seminar/presentation/assignment/quiz/class test etc.: 5
Mid-Term Exam: 10

> Practicum 10

Class Participation:
Seminar/Demonstration/Viva-voce/Lab records etc.: 10
Mid-Term Exam:

End Term
Examination:
> Theory 50
Written
Examination
» Practicum 20
Lab record, viva-
voce, write up and
execution of the
program

Part C-Learning Resources
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Recommended Books:

1. Robert J. T. Bell (2022). An Elementary Treatise on Coordinate Geometry of Three
Dimensions. Legare Street Press.

. George B. Thomas Jr., Joel Hass, Christopher Heil & Maurice D. Weir (2018). Thomas’
Calculus (14" edition). Pearson Education.

Howard Anton, I. Bivens & Stephen Davis (2016). Calculus (11" edition). Wiley India.

. James Stewart (2012). Multivariable Calculus (7" edition). Brooks/Cole Cengage Learning.
D. Chatterjee (2009). Analytical Geometry: Two and Three Dimensions. Narosa Publishing
House.

Murray Spiegel and Seymour Lipschutz (2009). Vector Analysis (2" edition). Schaum

Outline Series.
. Shanti Narayan and P.K. Mittal (2007). Analytical Solid Geometry. S. Chand and Company.
. Shanti Narayan and P.K. Mittal (2003). A Text Book of Vector Calculus. S. Chand.
Monty J. Strauss, Gerald L. Bradley & Karl J. Smith (2002). Calculus (3" edition). Pearson
Education.
10. Gordon Fuller and Dalton Tarwater (1992). Analytic Geometry (7" edition). Pearson.
11. J.H. Kindle (1990). Analytic Geometry. McGraw-Hill
12. Gabriel Klambauer (1986). Aspects of Calculus. Springer-Verlag.
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