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Syllabus for General Elective -1
Offered to FYB Com /FYBA by BoS (Mathematics)

General Elective -1 (Semester I)
GE Course Preamble:

In today’s world, many graduate students are required to give some form of competitive exam to
pursue higher studies or apply for jobs. Logical reasoning and quantitative aptitude are two basic
skills that higher institutes and prospective employers expect from the student applicant. By offering
this course we wish to inculcate these skills in our students so that they are prepared for such exams
alongside their regular studies.

Semester-1

Course Title: Logical Reasoning and Quantitative Aptitude I
Course Objectives:
1. Learners will develop strong skills in critical and logical thinking.

2. Learners will understand the historical evolution of numbers and appreciate the beauty of
their patterns.

Course Outcome:
1. Learners will be able to apply thinking skills to identify logical fallacies in the content spread

by media, make wise personal decisions and be a well-informed citizen.

2. Learners will be able to use their knowledge of numbers to solve many real-life problems
and recognize number patterns. They will also use various counting techniques to effectively
count the number of possibilities with the given condition.

Evaluation Pattern:
The course will be assessed for a total of 50 marks and will consist of:
e Summative Assessment (End Semester Theory Exam): 30 marks.

Paper Pattern:

Q1: Objective questions based on both units. (10 marks)
Q2: Unit I: Attempt any two out of four (10 marks)
Q3: Unit II: Attempt any two out of four (10 marks)

e Formative Assessment: 20 marks.
(Self-Learning Evaluation — 15 marks (Can be in the form of a class assignment or a home
assignment or a case study) and Class performance — 5 marks)



Detailed Syllabus

Unit

Content No. of
Lectures

1. Logic, Sets and Venn Diagrams

1.1 Propositions, truth values and implications.

1.2 Logical equivalence, Tautology, Contradiction and contrapositive statements.
1.3 Inductive and deductive proofs. 15
1.4 Sets, compliment, union and intersection.

1.5 Venn diagrams

2. Numbers in real world

2.1. Integers, fractions, ratio and proportion, unit conversion.
2.2. Irrational numbers, 7, V2, working with surds, concept of infinity. 15
2.3. Exponents, powers of 10 and logarithms.

2.4. Counting Techniques: Addition and multiplication principle, Inclusion-

Exclusion principle.

Self-Learning topics (Unit wise)

Unit

Topics

2.3 Exponents

2.5. Counting Techniques: Addition and multiplication principle, Inclusion-
Exclusion principle.

Resources for Self-Learning

. Using and Understanding Mathematics: A quantitative Reasoning Approach: 7" edition

— Bennett and Briggs (Pearson) Chapter 2.
The Art and Craft of problem-solving (Second edition) — Paul Zeitz (John-Wiley & Sons,
Inc) Chapter 6

Reference Books

1.
2.

Mathematics for the nonmathematician — Morris Kline (Dover Publications) (Chapters 3,4)
Using and Understanding Mathematics: A quantitative Reasoning Approach: 7™ edition —
Bennett and Briggs (Pearson) (Chapters 1,2,3)

. Professor Stewart’s Incredible Numbers- lan Stewart (Profile Books) (Chapters 1,2,0, %, V2,

)

One Two Three ... Infinity — George Gamow (Dover Publications) (Chapters 1 and 2)

The art of problem solving: Introduction to Algebra — Richard Rusczyk (AoPS) (Chapters 6
and 7).

Mathematical Reasoning: Writing and Proof Version 2.1 — Ted Sundstorm (Creative
Commons) (Chapters 1,2,5)

The art of problem-solving Volume 1: The Basics- Sandor Lechoczky, Richard Rusczyk
(AoPS Incorporated) (Chapters 1,4,8,25,27)




8. The Art and Craft of problem-solving (Second edition) — Paul Zeitz (John-Wiley & Sons,
Inc) (Chapters 2, 5 and 6)

9. How the Other Half Thinks: Adventures in Mathematical Reasoning — Sherman Stein
(Chapter 7)

Semester 11
General Elective -1
Course Title: Logical Reasoning and Quantitative Aptitude 11

Course Objectives:
1. Learners will develop the skill to read news reports of statistical studies involving tables,

charts and graphs.
2. Learners will be introduced to basic ideas of probability.

Course Outcome:
1. Learners will be able to read news reports of statistical studies in a way that will allow them

to evaluate them critically and decide whether and how they affect learner’s personal beliefs.
2. Learners will be able to quantify risks and uncertainties in real-life, required to make optimal
decisions.

Evaluation Pattern:
The course will be assessed for a total of 50 marks and will consist of:

e Summative Assessment (End Semester Theory Exam): 30 marks.
Paper Pattern:

QI: Objective questions based on both units. (10 marks)
Q2: Unit I: Attempt any two out of four (10 marks)
Q3: Unit II: Attempt any two out of four (10 marks)

e Formative Assessment: 20 marks.
(Self-Learning Evaluation — 15 marks (Can be in the form of a class assignment or a home
assignment or a case study) and Class performance — 5 marks)



Detailed Syllabus

2.6 Lottery expectations, Auctions.

Unit | Content No. of
Lectures
1 1. Statistical Reasoning
1.1 Fundamentals of statistics, Population, Sample, Sample Statistics, Steps in
Statistical study.
1.2 Common sampling methods. 15
1.3 Surveys and opinion polls.
1.4 Statistical tables and graphs (Bar graphs, Pie Charts, Histograms and Line
graphs)
1.5 Graphics in Media: Few Cautions
2 2. Probability: Language of uncertainty
2.1. Experiment, Outcome, event, Expressing probability as a fraction, Probability
of compliment.
2.2. Independent events, Dependent events. 15
2.3. Non-overlapping events, addition principle, at least and at most concepts
2.4. Expected values, Lottery expectations, Auctions.
2.5. Putting Probability and statistics together: Assessing risk, Life expectancy, law
of large numbers, Probability distributions (concept)
Self-Learning topics (Unit wise)
Unit Topics
1 1.3 Surveys and opinion polls.
2

Resources for Self-Learning

Using and Understanding Mathematics: A quantitative Reasoning Approach: 7" edition —
Bennett and Briggs (Pearson) Chapter 5

Reference Books
Mathematics for the nonmathematician — Morris Kline (Dover Publications) (Chapters 22,23)

Using and Understanding Mathematics: A quantitative Reasoning Approach: 7™ edition —

1.
2.

Bennett and Briggs (Pearson) (Chapters 5,7)

Mathematics of choice: How to count without counting — Ivan Niven (Random House)

(Chapters 2 and 3)

The art of problem-solving Volume 1: The Basics- Sandor Lechoczky, Richard Rusczyk

(AoPS Incorporated) (Chapter 26)




