
 

 
 

 

Class: B.A./B.Sc. 

 
Year: Second 

 
 

Semester: Third 

       Faculty: Naveen Mehra     Subject: Mathematics  Teaching Period(Duration): Each lecture is of 45 minutes 

Session: 2023-24 Course Title: Group Theory and Analytical Geometry 

Part-A 

Group Theory 

Unit Topics 
No. of 

Lectures 

 
I 

Cartesian product of Sets, Functions or mappings, Binary operations, Relation, Equivalence relations and partitions, Congruence 

Modulo n, Definition of a group with examples and simple properties, Abelian group, Finite and infinite group, Order of a finite 

group, General properties of groups, Composition table for finite groups 

 

12 

 
II 

An Alternative set of postulates of groups, Subgroups, Permutations, Cyclic Permutations, Even and odd permutations, group of 

Permutations alternating group, Integral power of an element of a group, Order of an element of a group, Group homomorphism, 

Isomorphism on groups, the relation of isomorphism in the set of all groups Complexes and subgroup of a group, theorems on 

subgroups, Coset decomposition, Lagrange’s theorem and its consequences, Cayley’s theorem, Cyclic group, generating system of 

group. 

 
 

20 

III Normal subgroups, Simple group, Conjugate elements, Normalizer of an element of a group, Class equation of a group, Centre of 

a group, Conjugate subgroups, Invariant sub groups, Quotient group, Homomorphism and Isomorphism on groups, Kernel of a 

Homomorphism and related theorems. 

13 

 

 

 

 

 
Part-B 

Analytical Geometry 

Unit 
 

Topics 

No. of 

Lectures 

IV 
Polar Equation of conics, Polar coordinate system, Distance between two points, Polar equation of a Straight line, Polar equation of a 
circle, Polar equation of a conic, Chords, Tangent and Normal to a conic 

11 

 

V 

Curvilinear coordinates, Spherical and Cylindrical coordinates, Definition and equation of a sphere, Plane section of a sphere, 
Intersection of two spheres, Intersection of a sphere and a line, Power of a point, tangent plane, Plane of contact, Polar plane, Pole, 

Angle of Intersection of two spheres, Radical plane, Co-axial system of spheres. 

 

12 

 

VI 

Definition and equation of a cone, Vertex, Guiding curve, Generators, Three mutually perpendicular generators, Intersection of a line 
with a cone, Tangent line and tangent plane, Reciprocal cone, Right circular cone, Definition and equation of a cylinder, Right circular 

cylinder, Enveloping cylinder. 

 

12 

 
VII 

General equation of second degree, Tangent plane, Director sphere, Normal, Plane of contact, Polar plane, Conjugate plane and 
conjugate points 

 
10 

Course outcomes: 

 
CO1: Group theory is one of the building blocks of modern algebra. Objective of this course is to introduce students to basic concepts of Group and their properties. 

CO2: This course will lead the student to basic course in advanced mathematics and geometry. 
CO3 The subjects learn and visualize the fundamental ideas about coordinate geometry and learn to describe some of the surface by using analytical geometry. CO4: On 

successful completion of the course students have gained knowledge about regular geometrical figures and their properties. They have the foundation for higher course in 

geometry. 

CO5: On successful completion of the course students should have knowledge about higher different mathematical methods and will help him in going for higher studies and 

research.  

 


