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Course Objective 

The aim of this course is to introduce the concept of discrete and continuous random 

variables, probability functions, expectations, moment generating functions and some discrete 

and continuous distributions and should have developed skills to apply them to various real 

life situations. 

Course Outcomes (CO) 

 On successful completion of the course, the students will be able to 

K1 CO1 understand random variables and probability distributions. 

K2 CO2 know the difference between discrete and continuous random variables. 

K3 CO3 compute expected value and variance of discrete and continuous random 

variables. 

K4 CO4 acquire the knowledge by using  Binomial distribution, Poisson distribution 

etc. 

 

Unit -1 

Mathematical Expectation: Introduction  - Mathematical Expectation  or Expected value of 

Random variable - Expected value of function of a Random variable - Properties of 

Expectation - Addition and Multiplication Theorem - Properties of Variance -  Covariance - 

Simple problems - Chebychev's inequality - Simple problems. 

Chapter 6: Sections: 6.1-6.6 & 7.5                [16 Hours] 
Unit -2 
Moment Generating Functions: Moment Generating Functions - Properties of Moment 

Generating Functions -  Uniquness of Moment Generating Functions  - Cumulants - 

Properties of Cumulants - Characteristic Function (Self study) - Properties of Characteristis 

Function - Simple problems.       

Chapter 7: Sections: 7.1, 7.1.2, 7.1.3, 7.2, 7.2.1, 7.3, 7.3.1                      [15 Hours]                                                                      
Unit -3 

Special Discrete Probability Distributions:  
Binomial distribution - Moments of Binomial Distribution - Recurrence Relation for the 

Moments of Binomial Distribution - Moment Generating function of Binomial Distribution - 

- Additive property of Binomial Distribution- Simple problems. 

Poisson distribution - Moments of Poisson distribution - Recurrence relation for Moments of 

the Poisson distribution - Moment Generating function of Poisson Distribution - Additive 

property of Poisson Distribution- Simple problems.  

Chapter 8: Sections: 8.4-8.4.2, 8.4.6, 8.4.7, 8.5, 8.5.2, 8.5.4, 8.5.5, 8.5.8           [16 Hours]                                                 
Unit -4  

Special Continuous Probability Distributions:  
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Normal distribution - Chief Characteristics of the Normal Distribution - M.G.F. of Normal 

distribution - C.G.F. of Normal distribution - Moments of Normal Distribution - A linear 

combination of independent normal variates - Simple problems. 

  

Rectangular distribution - Moments of Rectangular distribution - MGF of Rectangular 

distribution - Characteristic function of Rectangular distribution - Mean Deviation about 

Mean -Simple problems.    

Chapter 9: Sections: 9.2, 9.2.2, 9.2.5, 9.2.6, 9.2.7, 9.2.8, 9.3-9.3.4.           [15 Hours]    
 

Unit -5 

Special Continuous Probability Distributions:  
Gamma Distribution - M.G.F. of Gamma distribution - C.G.F. of Gamma distribution 

Additive property of Gamma Distribution - Beta distributions of first kind - Constants of Beta 

distributions of first kind -  Beta distributions of second kind -  Constants of Beta 

distributions of second kind -  Exponential distribution - M.G.F. of Exponential distribution -  

Chapter 9: Sections: 9.5-9.5.3, 9.6-9.6.1, 9.7-9.7.1, 9.8-9.8.1.           [16 Hours] 
                                                                                                                     

 

Seminar, Assignment. 

 

Text Book: 

      Gupta S. C. and Kapoor V. K, Fundamentals of Mathematical Statistics, Eleventh Edition 

S. Chand & Sons, 2009. 

 

Books for Reference: 

1. Hogg R.V. and Craigh A. G, Introduction to Mathematical Statistics, Pearson 

Education publications, 2004. 

2. Veerarajan .T, Fundamentals of Mathematical Statistics, Yes Dee Publishing Pvt.Ltd, 

2017. 

3. Vital P. R, Mathematical Statistics, Margham publications, 2004. 
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Course Objective 

This paper enables the students to provide basic knowledge of trigonometry, vector calculus 

and Fourier series. 

 

Course Outcomes (CO) 

On successful completion of the course, the students will be able to 

K1 CO1 understand the expansions of trigonometric functions, the nature of hyperbolic 

functions, Fourier Series, Vector point functions. 

K2 CO2 find the  Fourier co-efficient for Periodic functions and its applications. 

K3 CO3 apply  the concepts of Gradient, Divergence and Curl in solving vector 

differentiation problems. 

K4 CO4 solve the multiple integrals by applying Gauss divergence theorem, Stoke’s 

theorem and Green’s  theorem. 

 

Unit -1 

Expansions: Expansions of cos nθ and sin nθ - Expansions of tan nθ in powers of tan θ - 

Expansion of tan (A+B+C+….),  Examples on formation of equations - Powers of sines and 

cosines of θ in terms of functions of multiples of θ, Expansions of sin θ and cos θ in a series 

of ascending powers of θ. 

Text Book 1: Chapter 3: Sections: 1 - 5.                   [14 Hours] 

Unit -2 

Hyperbolic Functions - Relations between hyperbolic functions, Relations between 

hyperbolic functions corresponding to relations between circular functions -Inverse 

hyperbolic functions. 

Text Book 1: Chapter 4: Sections: 1 - 2.                                                               [13 Hours] 

Unit -3 

Fourier Series: Definition - Finding Fourier co-efficient for given periodic functions with 

period 2 - Even and odd functions - Half range series. 

Text Book 2: Chapter 6: Sections: 1 - 5.2.                                        [13 Hours] 

Unit -4 

Vector differentiation: Gradient, Curl and Divergence- Scalar and vector point functions - 

Level surface - Gradient of a scalar point function - Directional derivative of a scalar point 

function - Theorems (statement only) - Equations of tangent plane and normal line to a level 

surface (Self study) - Divergence and curl of a vector point function - Solenoidal vector - 

Irrotational vector - Vector identities. 

Text Book 3: Chapter 1.                                                                            [12 Hours] 
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Unit -5 

Vector integration: Line integral - Theorems on line integrals - Surface and Volume 

integrals - Gauss Divergence theorem - Stoke’s theorem - Green’s theorem in plane. 

(Statement only and   relevant problems). 

Text Book 3: Chapter 2.                                [13 Hours] 

Seminar, Assignment. 

 

 

Text Books:  

1. Narayanan S. and Manicavachagom pillay T. K, Trigonometry, Viswanathan S, Pvt. 

Ltd, 2012.  

2. Narayanan S., Manicavachagom Pillay T. K, Viswanathan S., Calculus Volume III, 

(Printers & Publishers), Pvt. Ltd, 2010. 

3. Vittal P. R., Malini V., Vector Analysis, Margham publication,1997. 

Books for Reference : 

1. Gupta R, Vector Calculus, Firewall media. 

2. Mittal S. C,  Pragathi prakasan, Trigonometry, 1969. 

 

Mapping 

              PO 

CO 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

CO1 S S M H H 

CO2 H S S M H 

CO3 S H M H S 

CO4 H M H S S 

S - Strong; H- High; M- Medium; L- Low 

 

Course Designed by Verified by HOD Checked by CDC Approved by COE 

 

 

For, 

 

  

 

     

 

                           
 

 

 

 



 
 
 

19 
 
 

 

 

 

 

 

 

Course Objective 

This paper enables the student to gain fundamental ideas about co-ordinate geometry and 

gives clear knowledge about regular geometrical aspects and their properties in two 

dimensional and three dimensional analytical geometry. 

 

Course Outcomes (CO) 

On completion of this course, the students will be able to: 

K1 CO1 recollect the properties of circle, sphere and can able to gain a deep knowledge 

in it. 

K2 CO2 get the clear idea about the relation between polar and rectangular Cartesian 

co-ordinates. 

K3 CO3 apply the concept of skew lines in evaluating the shortest distance between 

them. 

K4 CO4 analyze the concepts of right circular cone, enveloping cone, General quadric 

cone and their properties. 

 

 
Unit -1 

Polar Co-ordinates: Polar Co-ordinates - Relation between polar and rectangular Cartesian 

co-ordinates -- Equation of a Straight line - Equation of a circle- Equation of a conic. 

Text book 1: Chapter 9: Sections: 9.1 - 9.4 and 9.6.                [13 Hours] 

Unit -2 

Straight Lines: Conditions for various situations of a line - Shortest distances between two 

skew lines. 

Text book 2: Chapter 4: Sections: 4.2 , 4.6.                  [13 Hours] 

Unit -3  

Sphere: Equation of a sphere - Results based on properties of a sphere - Tangent plane to a 

sphere - Equations of a circle - Equation of smallest sphere through the circle (Self study). 

Text book 2: Chapter 5: Sections: 5.1, 5.3, 5.4, 5.6, 5.7.                 [13 Hours] 

Unit -4 

Cone, Cylinder and Conicoids: Cone - Equation of a cone - Cone whose vertex is at the 

origin - Quadratic cone with vertex at the origin - General quadratic cone (Self study).  

Text book 2: Chapter 6: Sections: 6.1 - 6.5.                                       [14 Hours] 

Unit -5  

Programme 
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Cone, Cylinder and Conicoids: Cylinder - Equation of a cylinder - Enveloping cone 

Text book 2: Chapter 6:  Sections:  6.6, 6.7, 6.11.                  [12 Hours] 

 

Seminar, Assignment. 

 

 

Text Books:  

1. Duraipandian P, Laxmi Duraipandian, Muhilan D, Analytical Geometry 2 

dimensional, Emerald publishers, 2000. 

2. Duraipandian P, Laxmi Duraipandian, Muhilan D, Analytical Geometry 3 

dimensional, Emerald publishers, 2000. 

Books for Reference : 

1. Manicavachagom Pillai T. K, Natarajan T, A text book of Analytical Geometry 

part-I two dimensions,  S. Viswanathan printers & publishers Pvt. Ltd, 2010. 

2. Manicavachagom Pillai T. K, Natarajan T, A text book of Analytical Geometry 

part-I three dimensions,  S. Viswanathan printers & publishers, Pvt. Ltd, 2010. 
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Course Objective 

C is a general- purpose structured programming language that is powerful, efficient and 

compact. The programming language C finds a wide variety of applications in the 

development of software. This course provides the students with all the fundamental concepts 

of the C language with some practical experience. Also helps the students to develop their 

programming skills and to build large programs. 

 

Course Outcomes (CO) 

On successful completion of the course, the students will be able to 

K1 CO1 understand the use of structured program development in C as applied to small 

programming projects. 

K2 CO2 analyze the use of decision making statement and loop structures. 

K3 CO3 gain a high level understanding of the structure of ‘C’ functions. 

K4 CO4 acquire knowledge about arrays & pointers. 

 

Unit -1 

Overview of C:History of C - Importance of C - Basic Structure of C Programs - 

Programming Style. 

Constants ,Variables and  Data  Types: Introduction - Character set - C Tokens - Keywords 

and identifiers - Constants - Variables - Data  types -  Declaration of variables - Assigning 

values to variables - Defining  symbolic constants 

Operators and Expressions: Introduction - Arithmetic operators - Relational operators -  

Logical operators -  Assignment operators - increment and Decrement operators -   

conditional operators - Bitwise operators - Special operators  - Arithmetic expressions - 

Evaluation  of expressions - Precedence  of arithmetic operators (Self study) - Type 

conversions in expressions - Operator precedence - Mathematical functions.  

 Chapter 1: Sections : 1.1,1.2,1.8, 1.9, Chapter 2: Sections : 2.1-2.8,2.10,2.11 

 Chapter 3: Sections : 3.1-3.12, 3.14-3.16                                                                [11 Hours]                                                                             

Unit -2-  

Managing Input and Output Operations: Introduction - Reading a character - Writing  a 

character - Formatted input - Formatted output.   

Decision Making and Branching: Introduction - Decision making with if statement - Simple 

if statement - The If … else statement - Nesting of if … else statements - The else if ladder - 

The switch statement - The ?: operator - The Go to statement. 

Decision Making and Looping: Introduction - The while statement - The do statement - The 

for statement - Jumps in loops - Simple programs. 
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Chapter 4: Sections: 4.1- 4.5, Chapter 5: Sections : 5.1-5.9 ,Chapter 6: Sections :6.1-6.5.                                                                                                              

[11 Hours] 

 

 Unit -3 

Arrays: Introduction - One dimensional  arrays - Declarations of One dimensional  arrays - 

Initializations of One dimensional  arrays - Two dimensional arrays - Initializing Two 

dimensional arrays. 

Arrays and Strings: Introduction - Declaring  and initializing string variables - Reading 

strings from terminal - Writing strings to screen - Arithmetic operations on characters - 

Putting strings together - comparison  of two strings - String handling functions - Table of 

strings (Self study). 

Chapter 7 : Sections : 7.1 - 7.6 , Chapter 8: Sections : 8.1 - 8.9.                          [10 Hours]         

Unit -4 

User defined Functions: Introduction - Need for user defined functions - Multi- function 

Program - Elements of user defined functions - Definitions of functions -  - Return values and 

their types - Function Calls -  Function Declaration - Category of Functions - No arguments 

and no return values - Arguments but no return values - Arguments with return values -  No 

arguments but returns a value - Functions that  return multiple values - Nesting of  functions -  

Recursion. 

Chapter 9 :Sections : 9.1 - 9.16.                                                                               [10 Hours] 

Unit -5 

Pointers: Introduction - Understanding pointers - Accessing the address of a variable - 

Declaring pointer variables - Initialization of pointer variables - Accessing a variable through 

its pointer - Chain of Pointers - Pointer expressions - Pointer increments and scale factor - 

Pointers and arrays -  Pointers and characters strings - Array of Pointers - Pointers as function 

arguments - Functions returning Pointers - Pointers to Functions . 

Chapter 11: Sections: 11.1-11.15.                                                                           [10 Hours]  

 

 

Seminar, Assignment. 

 

Text Book:  

Balagurusamy E,  Programming in ANSI C, 7th Edition, Tata McGraw Hill Publishing 

Company Ltd, 2017. 

Books for Reference : 

1. Kernighan B. W and Ritchie D. M, The C programming language, Prentice Hall, 

1997. 

2. Kochan S. G, Programming in C,  Hyden, 1983. 

3. Venugopal, K. R and Prasad S. R, Programming with C, Tata McGraw Hill 

Publishing company ltd, 1997. 

 

 



 
 
 

54 
 
 

 

 

Mapping 

              PO 

CO 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

CO1 S S H M S 

CO2 H S S H S 

CO3 H H S M H 

CO4 M H H M S 

S - Strong; H  - High; M - Medium; L - Low 

 

 

 

Course Designed by Verified by HOD Checked by CDC Approved by COE 

 

.  

For, 

 

 

  

 

     

 

                           
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

57 
 
 

Programme 

code: 

B.Sc. Programme Title : Mathematics 

Course Code: 19UMS5S1 Title Batch : 2019-2022 

Network and Information 

Security 

Semester V 

Hrs/Week: 1  Credits: 2 

 

Course Objective 

To impart knowledge of Network security, Wi-Fi security, hackers, secure networking and 

password managers.  

 

Course Outcomes (CO) 

On completion of the course, the students will be able to 

K1 CO1  remember the  basic concepts of network 

K2 CO2 understand  the network hacking techniques 

K3 CO3 deploy information and network security 

K4 CO4 interpret the common threats today in computer network 

 

Unit 1: 

 Basics of Network - Network Media - Various Operating Systems - Basics of Firewalls on 

all Platforms including Windows, MacOS and Linux.    [3 Hours] 

 

Unit 2: 

Security Vulnerabilities across an entire network - Network Hacking techniques and 

Vulnerability scanning.        [3 Hours]  

 

Unit 3: 

Configure and architect a small network for physical and wireless security - Firewalls 

configuration on Windows platform and Linux platform.   

Network  privacy  issues.        [2 Hours] 

 

Unit 4: 

Network monitoring to discover and identify potential hackers and malware using tools like 

WIRESHARK and SYSLOG. Online tracking by hackers.    [2 Hours] 

 

Unit 5: 

Best methods of authentication including passwords, multifactor authentication including soft 

tokens and hard tokens. Best password managers to use - how passwords are cracked - how to 

mitigate the password attacks.       [3 Hours] 
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Reference: 

Course Materials will be made online through NGM Open source learning platforms. 
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Programme 

code: 

B.Sc. Programme Title : Mathematics 

Course Code: 19UMS5S2 Title Batch : 2019-2022 

Cyber security – Ethical 

Hacking 

 

Semester V 

Hrs/Week: 1  Credits: 2 

 

Course Objective 

To understand the basics of cyber security and how ethical hacking is done on Cyber space 

and how to secure and protect them like security experts. 

 

Course Outcomes (CO) 

On completion of the course, the students will be able to 

K1 CO1 remember the basic concepts of cyber security 

K2 CO2 understand the knowledge about ethical hacking 

K3 CO3 deploy the use of hacking tools 

K4 CO4 analyze the  details about internet connection  

 

Unit 1: 

To Understand how websites work, how to discover and exploit web application 

vulnerabilities and to gain full control over websites. Secure systems from all the known 

attacks. Secret tracking and hacking infrastructure.         [3 Hours] 

 

Unit 2: 

Ethical hacking in Cyber space - its fields and the different types of hackers. Hack & secure 

both Wi-Fi & wired networks           [2 Hours] 

 

Unit 3: 

Discover vulnerabilities & exploitation of hacking in cyber network servers. How secure 

systems are hacked using client-side and social engineering attacks. Use of hacking tools 

such as Metasploit,  Aircrack-ng, SQLmap.....etc.        [2 Hours] 

 

Unit 4: 

Network basics & how devices interact inside a network - Network Penetration.  Control 

connections of clients in network by  password cracking. Fake Wi-Fi network creation with 

internet connection and spy on clients. To Gather detailed information about clients and 

networks like their OS, opened ports ...etc.        [2 Hours] 

 

Unit 5: 

Explore the threat landscape - Darknets, dark markets, zero day vulnerabilities, exploit kits, 

malware, phishing and much more. Master defenses against phishing, SMShing, vishing, 

identity theft, scam, cons and other social engineering threats.    [3 Hours] 
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Reference: 

Course Materials will be made online through NGM Open source learning platforms.  
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