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The Maulana Abul Kalam Azad University of Technology (MAKAUT), West Bengal, formerly known as WBUT,
stands as the cornerstone of technical education in the region. For aspiring engineers, the first year of the Bachelor
of Technology (B.Tech) program represents a critical transition from secondary education to professional technical
training. This transition is governed by a rigorous curriculum revised in alignment with the All India Council for
Technical Education (AICTE) model syllabus. The focus is not merely on rote learning but on building a robust
theoretical and practical foundation in basic sciences, mathematics, and core engineering principles.

The Theoretical Framework of the MAKAUT AICTE-Revised Curriculum

The revised syllabus, implemented to meet the dynamic needs of the global industry, emphasizes a credit-based
system. This system is designed to provide flexibility while ensuring a standardized level of competency across
various engineering disciplines. The 1st-year curriculum is largely common for all branches, including Computer
Science, Electronics, Mechanical, Civil, and Electrical Engineering. This multidisciplinary approach ensures that
every engineer, regardless of their specialization, possesses a fundamental understanding of how different
scientific domains interconnect.

The Credit Distribution Model

A central pillar of the MAKAUT academic structure is the credit system. The university adheres to a strict formula to
determine the weightage of each course component. This ensures that the student's workload is balanced between
conceptual lectures and hands-on laboratory experience.



Instruction Type Duration per Week Credit Value

Lecture (L) 1 Hour 1.0
Tutorial (T) 1 Hour 1.0
Practical (P) 2 Hours 1.0
Practical (P) 1 Hour 0.5

Typically, a B.Tech student in their first year is expected to engage in a curriculum totaling approximately 38 to 40
credits. This credit load is split between the first (Odd) and second (Even) semesters. The objective is to maintain
a "Range of Credits" that allows for deep focus without overwhelming the learner during their initial exposure to
high-level technical concepts.

Technical Analysis of 1st Year Subject Clusters

The 1st-year curriculum is divided into several key categories: Basic Science Courses (BSC), Engineering Science
Courses (ESC), and Humanities and Social Sciences including Management courses (HSMC). Each category is
vital for the holistic development of an engineering professional.

1. Basic Science Courses (BSC)

The BSC modules are designed to bridge the gap between school-level science and engineering applications.
These include:

¢ Engineering Physics: Unlike standard physics, this course focuses on Wave Optics, Quantum Mechanics, and
Solid-State Physics. Students analyze Maxwell’s equations and their implications for electromagnetic wave
propagation—a fundamental concept for Electronics and Electrical branches.

¢ Engineering Chemistry: This focuses on Thermodynamics, Atomic and Molecular structure, and Periodic
properties. Special emphasis is placed on the chemical properties of materials used in construction and
manufacturing, such as polymers and alloys.

* Mathematics | &amp; Il: These are perhaps the most crucial subjects. Mathematics | typically covers Calculus
and Linear Algebra, focusing on Eigenvalues, Eigenvectors, and Multivariable Calculus. Mathematics Il moves
toward Differential Equations and Complex Variables, providing the mathematical models necessary for circuit
analysis and mechanical vibrations.

2. Engineering Science Courses (ESC)

The ESC modules introduce the students to the actual practice of engineering. They include:

« Basic Electrical Engineering: Covers DC circuits, AC circuits (single and three-phase), Transformers, and
Electrical Machines. Understanding the mathematical model of a circuit using Kirchhoff's Laws and Thevenin's
Theorem is a core competency here.

e Programming for Problem Solving: This course usually utilizes the C programming language. It introduces
algorithmic thinking, memory management through pointers, and data structures. It is the foundational block for all
software-related engineering tasks.

« Engineering Graphics &amp; Design: Involves the study of Orthographic Projections, Isometric Projections,
and the use of CAD (Computer-Aided Design) tools. This is the universal language of engineers, used to
communicate design intent.



Comparative Analysis: Old vs. New Syllabus Structures

Following the 2018 revision, several changes were made to the assessment and pedagogical approach. The
following table highlights the transition from the legacy WBUT system to the modern MAKAUT AICTE-aligned
system.



Feature

Credit Focus

Course Load

Mandatory Requirements

Digital Learning

Legacy Syllabus (Pre-2018)

High emphasis on theoretical hours.

Higher number of subjects with less
depth.

Academic scores were primary.

Limited to classroom lectures.

Revised AICTE Syllabus (Current)

Balanced emphasis on Practical (P)
and Tutorial (T) sessions.

Streamlined subject list with deeper
technical integration.

Inclusion of MAR (Mandatory
Additional Requirements).

Integration of MOOCs (NPTEL/

SWAYAM) for Honors degrees.

Standard end-sem focus.

Assessment Pattern Continuous Internal Evaluation (CIE)

with higher weightage.

Mandatory Additional Requirements (MAR) and MOOCs

A unique feature of the MAKAUT ecosystem is the Mandatory Additional Requirements (MAR). To qualify for a
B.Tech degree, a student must accumulate a specific number of MAR points (usually 100 over four years) through
non-academic activities. This is designed to ensure that the engineer is socially responsible and possesses soft
skills.

MAR Activity Categories

1. Social Contribution: Participation in NSS (National Service Scheme), blood donation camps, or community
service.

2. Professional Development: Attending tech-fests, workshops, and seminars.

3. Physical Activities: Yoga, sports, and NCC participation.

4. Creative Arts: Photography, literature, or music certifications.

Furthermore, for students aiming for a B.Tech with Honors, the university requires the completion of 20 credits
through MOOCs (Massive Open Online Courses). These are typically sourced from the NPTEL or SWAYAM
platforms, allowing students to specialize in niche emerging technologies like Al, Blockchain, or Advanced Robotics
during their undergraduate tenure.

Examination Pattern and Evaluation Mechanics

The MAKAUT examination system is structured to test both the breadth of knowledge and the depth of
understanding. The evaluation is divided into Internal Assessment and the Semester End Examination (SEE).

The Marking Scheme Breakdown

For a typical 100-mark theoretical paper, the distribution is as follows:

¢ Semester End Examination (70 Marks): This consists of three groups. Group A (10 marks) features Multiple
Choice Questions (MCQs). Group B (15 marks) consists of short-answer questions. Group C (45 marks) involves
long-form analytical and numerical questions.

¢ Internal Assessment (30 Marks): This is further subdivided. 15 marks are derived from Continuous
Assessments (CA), which are class tests. 5 marks are reserved for attendance, and 10 marks are allocated for
assignments or viva-voce.



The mathematical representation of the final grade (SGPA - Semester Grade Point Average) is calculated as:
SGPA =" (Ci x Gi) /" Ci

Where Ci is the credit for the i-th course and Giis the grade point obtained in that course. This weighted average
ensures that performance in high-credit subjects has a more significant impact on the student's overall profile.

Practical Implementation: First Year Laboratory Workflows

Laboratory sessions in the first year are not merely supplementary; they are core components where theoretical
models are validated. For instance, in the Basic Electrical Lab, students perform the following workflow to
understand Transformer efficiency:

1. Open Circuit Test: Conducted on the Low Voltage (LV) side to find core losses.

2. Short Circuit Test: Conducted on the High Voltage (HV) side to determine copper losses.

3. Calculation: Utilizing the formula Efficiency (; O +WG WB ower / (Output Power + Losses).
4. Verification: Comparing experimental results with theoretical data sheets.

Similar rigorous workflows are applied in Workshop Practice, where students learn the mechanics of Carpentry,
Fitting, and Welding, and in Physics Labs, where they utilize Michelson Interferometers to measure the
wavelength of light.

Troubleshooting Common Academic Challenges

Many students face hurdles during the first year due to the increased complexity of engineering mathematics and
the shift to a credit-based assessment. Below are common failure modes and their technical solutions:

1. Difficulty in Mathematics Il (Complex Variables)

Challenge: Students often struggle with the transition from real calculus to complex integration (Cauchy-Riemann
equations).Solution:Focus on visualizing the Argand plane and mastering Taylor and Laurent series expansions
before attempting contour integration.

2. Programming Logic Errors in C

Challenge: Syntax errors are common, but logical errors in pointer arithmetic lead to segmentation faults.Solution:
Use debugging tools like GDB and practice memory map visualization to understand how variables are stored in
the stack vs. the heap.

3. MAR Point Deficiency

Challenge: Leaving MAR activities until the final year creates immense pressure.Solution:Aim for 25 points per
year. Enroll in at least one certificate course and one social service activity per semester.

The Strategic Importance of the First Year

The curriculum provided by MAKAUT for the first year is a masterclass in foundational engineering. By integrating
the AICTE model, the university has ensured that students are not just limited to local industry standards but are
prepared for global challenges. The combination of Basic Sciences, Practical Engineering Skills, and
Additional Requirements (MAR/MOOCS) creates a balanced ecosystem for intellectual growth.

Students who master the first-year syllabus find themselves exceptionally well-prepared for their departmental core
subjects in the third semester. The analytical rigor developed during the study of Engineering Physics and



Mathematics | &amp; Il becomes the toolset used to solve complex problems in Fluid Mechanics, Signals and
Systems, or Data Structures in subsequent years. Success in this phase is a matter of understanding the credit
weightage, maintaining consistent internal scores, and actively participating in the holistic activities mandated by
the university's forward-thinking curriculum.
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