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Course Learning Outcomes (CLO)/ Course Outcomes
BCA I Year
Computer Fundamentals, Organization and Architecture
· Understand the basic structure, operation and characteristics of digital computer.
· Design simple combinational digital circuits based on given parameters.
· Understand the working of arithmetic and logic unit.
· Know about hierarchical memory system including cache memories and virtual memory.
· Know the contributions of Indians in the field of computer architecture and related technologies.
Computer Fundamentals and Digital Lab
· Familiarity with parts of the computer and peripheral devices used with the computer.
· Realization of the basic logic and universal gates.
· Verify the behavior of logic gates using truth tables.
· Implement Binary-to-Gray, Gray-to-Binary code conversions.
· Design half and full adder circuit using basic gates.
· Design and construct flip flops and verify the excitation tables.
Programming Methodology & Data Structures
· Develop simple algorithms and flow charts to solve a problem with programming using top down design principles.
· Writing efficient and well-structured computer algorithms/programs.
· Learn to formulate iterative solutions and array processing algorithms for problems.
· Use recursive techniques, pointers and searching methods in programming.
· Will be familiar with fundamental data structures, their implementation; become accustomed to the description of algorithms in both functional and procedural styles.
· Have knowledge of complexity of basic operations like insert, delete, search on these data structures.
· Possess ability to choose a data structure to suitably model any data used in computer applications.
· Assess efficiency tradeoffs among different data structure implementations.
· Implement and know the applications of algorithms for searching and sorting.
· Know the contributions of Indians in the field of programming and data structures.
Programming Methodology & Data Structures Lab
· Develop simple algorithms and flow charts to solve a problem with programming using top down design principles.
· Writing efficient and well-structured computer algorithms programs.
· Learn to formulate iterative solutions and array processing algorithms for problems.
· Use recursive techniques, pointers and searching methods in programming.
· Possess ability to choose a data structure to suitably model any data uses in computer applications.
· Implement and know the applications of algorithms for searching and sorting etc.

B.Sc. I Year
Biochemistry
Biochemical Techniques (Part I)
· The course covers essential techniques used in various laboratories.
· It trains the learner to work in the laboratories and R&D sections of various industries.
· Helpful for developing technological skills.
· Students get exposed to various techniques and their applications in separation and characterization of different biological molecules.
Application of techniques in Biochemical Analysis (Paper I)
· Will obtain hands-on training in basic separation techniques in biochemistry.
· Will gain expertise in the isolation, purification and characterization of biomolecules and organelles.
Chemistry of Biomolecules (Paper 2)
· Are exposed to importance of biological molecules and their role in maintenance of life.
· Enthusiastically learn about DNA, RNA, vitamins and lipids and their importance in biological system.
· Get the insight of bio-molecular properties which can be used to carry out various studies.
· Will be able to pursue research in any field as biomolecules are basis of all researches.
Biomolecular Analysis (Paper II)
· Understands good laboratory practices, Safety & Precautions.
· Will acquire proficiency in preparation of laboratory solution, reagents, use of glassware, and qualitative analysis of biomolecules.
· Learn the principles, theory & calculations for each experiment. 


Biotechnology
Cell Biology & Biochemistry
· Understand basics of cell biology.
· Appreciate the importance of bonding and spatial arrangements of molecules for proper functioning and stability.
· Understand both the physical as well as chemical properties of biomolecules.
· The Student could pursue a career in biochemical testing. The decrease or increase in the amount of some of the biomolecules can have clinical significance.
· Students can also go in for medical Laboratory Technique Courses, opening opportunities in hospitals and pathological laboratories.
Labwork for Cell Biology & Biochemistry
· Understand basics techniques of cell biology.
· Know the physical as well as chemical properties of biomolecules.
· Pursue a career in biochemical testing. The decrease or increase in the amount of some of the biomolecules can have clinical significance.
· Take medical Laboratory Technique Courses, opening opportunities in hospitals and pathological laboratories.
Microbiology and Immunology
· Micorbialo diversity and nutrition.
· Immune system, its properties and types.
· Immunoglobulin structure, types and functions and can apply the concept of hypersensitivity and vaccination for different diseases.
· Perform various immunological techniques.
Lab on Microbiology and Immunology
· Students apply concept, Principle and types of sterilization  methods viz performing microbiology experiments.
· Students apply the concept and characteristics of antiseptic. Disinfected and their mode of action in day to day life.
· Students will apply principle, working and application of instruments – laminar airflow, Autoclave, Hot air oven etc.


Botany
Applied Botany (Paper I)
· Understood the significance and role of botany.
· Learnt the basic aspects of applied botany.
· Gained knowledge about employment opportunities in field of botany.
· Gained knowledge about start-up opportunities in the field of botany.
· Learnt about opportunities of social services.
· Gain knowledge about best health practices.
Applied Botany Practical (Paper I)
By the end of his course the student should have knowledge of practical skill related with ethnobotany, tissue culture, application of bioinformatics software and tools of recombinant DNA technology.
Basic Botany (Paper II)
· This course well help the student to understand the diversity of plants and evolutionary process in plant kingdoms.
· It gives an accounts of plant adaptations from aquatic condition to colonize terrestrial habitat.
· The changes in morphological, anatomical and reproductive structures that propel plant evolution can be investigated.
· The economic importance and significance of plants in nature will be understood.
· They will be acquainted with locally prevalent microbial diseases of plants and humans.
Basic Botany Practical (Paper II)
· Students will learn to carry out practical work in the laboratory.
· Interpreting plant morphology and anatomy of various groups of lower and higher plants.
· Students will be able to identify the major groups of microorganisms.


Chemistry
Fundamentals of Chemistry (Paper I)
· Ancient Indian Chemical techniques.
· Various theories and principles applied to reveal atomic structure.
· Significance of quantum numbers.
· Concept of periodic properties of elements.
· Theories related to chemical bonding.
· Acid-base concept, ph, buffer.
· Factors responsible for reactivity of organic molecules.
· Basics and mechanism of chemical kinetics.
· Properties of electrolytes.
Qualitative & Quantitative Chemical analysis (Paper I)
· Importance of chemical safety and lab safety while performing experiments in laboratory.
· Qualitative inorganic analysis.
· Elemental analysis of organic compounds (non-instrumental)
· Qualitative identification of functional group of organic compounds.
· Techniques of pH measurements.
· Preparation of buffer solutions.
Analytical Chemistry (Paper II)
· Basic concepts of Mathematics for Chemists.
· Fundamentals of analytical chemistry and steps involved in analysis.
· Basic knowledge of Computer for chemists.
· Basic Concepts of Chemical equilibrium.
· Principles of Chromatography and chromatographic techniques.
· Various techniques of Spectroscopic Analysis.
Analytical Processes and Techniques
· Concepts and analytical methods in Chemistry.
· Preparation of solutions of different concentrations.
· Standardization of the solution.
· Identification of Organic compounds by chromatographic techniques.
· Analysis by Spectral Techniques.


Computer Application
Programming in C language
· To explore basics of C programming languages.
· To approach the programming tasks using techniques learned and write pseudo-code.
· To choose the right data representation formats based on the requirements of the problem.
· To use the comparisons and limitations of the various programming constructs and choose the right one for the task in hand.
· To identify tasks in which the numerical techniques learned are applicable and apply them to write programs, and hence use computers effectively to solve the task.
Programming in C language (Practical)
· To understand how computer works and will be able to understand and visualize the inner working of computer.
· To understand the syntax and semantics of the C language.
· To recognize how to develop and implement a program in the C language.
· To recollect various programming constructs and to develop C programs.
· To acquire logical thinking, Implement the algorithms and analyze their complexity.
Data processing Software
· To understand the basic concept of various Applications of software.
· To gain knowledge of MS word, Excel, Access and Power Point.
· To apply acquired knowledge in office automation tasks.
· To study various methods of formatting of documentation and use of spreadsheets.
· To develop and enhance presentation skills using power point.
Data Processing Software (Practical)
· To understand the basic concepts of various applications of Softwares.
· To gain knowledge of MS Word, Excel, Access and Power Point.
· To apply acquired knowledge in office automation tasks.
· To study various methods of formatting of documentation and use of spreadsheets.
· To develop and enhance presentation skills using power point.


Computer Maintenance
Computer Fundamentals and System Diagnostics (Paper I)
· Understand the fundamentals of computer & system diagnostics.
· Study and demonstrate the hardware components of computer. 
· Get proficiency in computer configuration activities.
· Handle computer assembling as per customer requirements.
· Know about hardware components, diagnostics & replacement. 
· Get insight about interfaces & connectors between computers & peripherals.
Computer System Diagnostics Lab (Paper I)
· Demonstrate all the hardware components of computer.
· Practice of diagnose, repair and maintenance the computer.
· Practice on power supply, troubleshooting and repairing computer problems.
· Hands on practice on computer configuration activity.
· Gain knowledge of computer off-shelf components.
System Administration (Paper II)
· Understand the operating system concepts and commands.
· Get knowledge of various operating systems and their modules.
· Demonstrate the Windows Operating System, important controls and commands.
· Practice various commands of DOS.
· Demonstrate the Linux operating system commands.
Operating Systems Lab (Paper II)
· Install various operating systems.
· Understand the important operating system controls commands.
· Practice Session on the Disk operating system (DOS) commands.
· Learn various Windows operating system commands.
· Practice session on the Linux operating system commands.


Computer Science
Computer System Architecture (Paper I)
· Understand the basic structure, operation and characteristics of digital computer.
· Be able to design simple combinational digital circuits based on given parameters.
· Familiarity with working of arithmetic and logic unit as well as the concept of pipelining.
· Know about hierarchical memory system including cache memories and virtual memory.
· Understand concept and advantages of parallelism, threading, multiprocessors and multicore processors.
· Know the contributions of Indians in the field of computer architecture and related technologies.
Computer Architecture Lab (Paper I)
· Realization of the basic logic and universal gates.
· Verify the behavior of logic gates using truth tables.
· Implement Binary to Gray, Gray to Binary code conversions
· Design half and full adder circuit using basic gates.
· Design and construct flip flop and verify the excitation tables.
Programming Methodologies & Data Structures (Paper II)
· Develop simple algorithms and flow charts to solve a problem with programming using top down design principles.
· Writing efficient and well-structured computer algorithms/programs.
· Learn to formulate iterative solutions and array processing algorithms for problems.
· Use recursive techniques, pointers and searching methods in programming.
· Will be familiar with fundamental data structures, their implementation; become accustomed to the description of algorithms in both functional and procedural styles.
· Have knowledge of complexity of basic operations like insert, delete, search on these data structures.
· Possess ability to choose a data structure to suitably model any data used in computer applications.
· Design programs using various data structures including hash tables, Binary and general search trees, heaps, graphs etc. 
· Assess efficiency tradeoffs among different data structure implementations.
· Implement and know the applications of algorithms for searching and sorting etc.
· Know the contributions of Indians in the field of programming and data structures.
Office Tools & Programming Methodology Lab (Paper II)
· Develop simple algorithms and flow charts to solve a problem with programming using top down design principles.
· Writing efficient and well-structured computer algorithms/programs.
· Learn to formulate iterative solutions and array processing algorithms for problems.
· Use recursive techniques, pointers and searching methods in programming.
· Possess ability to choose a data structure to suitably model any data used in computer applications.
· Implementation of algorithms for searching and sorting.
Electronics
Semiconductor Devices (Paper I)
· Describe the behavior of semiconductor materials
· Reproduce the I-V characteristics of diode/BJT/MOSFET devices.
· Apply standard device models to explain/calculate critical internal parameters of semiconductor devices.
· Explain the behavior and characteristics of power devices such as SCR/UJT etc.
Semiconductor Devices Laboratory (Paper I)
· Examine the characteristics of basic semiconductor devices.
· Perform experiments for studying the behavior of semiconductor devices for circuit design application.
· Calculate various device parameters’ values from their IV characteristics.
· Interpret the experimental data for better understanding the device behavior
Basic Circuit Theory and Network Analysis (Paper II)
· Study circuits in a systematic manner suitable for analysis and design.
· Understands how to formulate circuit analysis problems in a mathematically tractable way with an emphasis on solving linear systems of equations.
· Analyze the electric circuit using network theorems.
· Determine Sinusoidal Steady state response.
· Understand the two port network parameters with an ability to find out two port network parameters & overall response for interconnection of two port networks.
Basic Circuit Theory and Network Analysis Lab (Paper II)
· Verify the network theorems and operation of typical electrical and electronic circuits.
· Choose the appropriate equipment for measuring electrical quantities and verify the same for different circuits.
· Prepare the technical report on the experiments carried.


Environmental Science
Community & Ecosystem Concept (Paper I)
· Understand basic theoretical and empirical approaches to the study of natural systems.
· Learn important ecological concepts and information.
· Improve writing skills especially in synthesizing and interpreting complex concepts and data.
· Demonstrate an understanding of basic concepts of ecology.
· Understand the structure and function of ecosystems.
· Demonstrate an understanding of the scientific method including field and laboratory methods (observation, sampling, recording data, analysis of data and reporting of data).
Study of Ecological Factors, Plant Community Structure and Ecological Adaptations (Practical Paper I)
· Students will be able to understand the functioning of the different Instruments related to ecological parameters (viz; Lux Meter, Anemometer, Dry and Wet bulb thermometer).
· Students will be able determine light intensity wind velocity and humidity level in different areas.
· Students will be able to understand the role of different ecological factors.
· Students will be able to understand the community structure.
· Students will be able to understand the different types of adaptation in plant community.
Fundamentals of Environmental Science (Paper II)
· Students will have clear idea about concept of environmental science.
· Student will understand the Indian holistic concept of environment.
· Students will understand correlation between evolution and environmental factors.
· Students will learn the basics of hydrosphere and its properties.
· Students will learn the basics of atmosphere and its properties.
· Students will learn the basics of lithosphere and its properties.
· Students will have idea about natural and man induced environmental degradation.
Study of Soil and Rocks (Practical Paper II)
· Students will be able to identify different kinds of rocks.
· Students will be able to identify different kind of soil.
· Students will be able to determine physical and chemical parameters of soil.
· Students will know about different layers of the soil.
· Students will be able to determine atmospheric temperature and humidity of different areas. 
· Students will get to know about meteorological parameters and weather forecasting.


Geology
Physical Geology (Paper I)
· Students will acquire a solid base of knowledge of the earth as a whole, and as well as the earth as a dynamic system, geomorphic processes and about landforms produced.
· They will know the geologic time scale and be able to place important geologic events in a temporal framework. They will also be introduced to major structures of the Earth’s crust rocks.
Physical Geology (Paper-I)
· Students will acquire a solid base of knowledge in the science of geology as interpreting geomorphic processes and landforms.
· They will get developed the ability of interpreting topographic maps and terrain models, structural models, and types of landforms.
Crystal and Mineral Sciences (Paper-II)
· Student will be able to acquire a base of knowledge of the minerals as earth constituting material.
· Also, they will obtain knowledge of crystals and identification of minerals and basic knowledge of rock types.
Crystal and Mineral Sciences (Paper II)
· Student will acquire base knowledge of crystal forms through study of crystal symmetry and crystal parameters.
· This knowledge will make a student able to identify minerals on the basis of physical and optical properties.


Mathematics
Algebra, Vector Analysis and Geometry (Paper I)
· Recognize consistent and inconsistent systems of linear equations by the row echelon form of the augmented matrix, using the rank of matrix.
· To find the Eigen values and corresponding Eigen vectors for a square matrix.
· Using the knowledge of vector calculus in geometry.
· Enhance the knowledge of three dimensional geometrical figures (eg. Cone and cylinder).
Calculus and Differential Equations (Paper II)
· Sketch curves in a plane using its Mathematical properties in the different coordinate systems of reference.
· Using the derivatives in Optimization, Social sciences, Physics and Life sciences etc.
· Formulate the Differential equations for various Mathematical models.
· Using techniques to solve and analyze various Mathematical models.


Microbiology
General Microbiology and Cell Structure (Paper I)
· Indian traditional knowledge and historical background of Microbiology.
· Structure and transmission of Viruses.
· Cell structures and cell organization of bacteria.
· Different kinds of unicellular prokaryotic and eukayotic microorganisms based on specific characteristics.
· General characteristics of important Eubacteria.
Study of Microorganisms (Paper I)
· Isolation of various types of bacteria and yeasts.
· Microscopic examination of various types of bacteria, fungi and protozoa.
· Structure of important animal, plant and bacterial viruses using electron micrographs.
Microbial Techniques (Paper II)
· Recall the basic lab glassware to be used in the laboratory.
· Summarize different methods of sterilization and isolation of pure cultures.
· Understand the working of different kinds of instruments and microscopes.
· Apply serial dilution technique to isolate the bacteria.
· Practice different methods to culture bacteria in the laboratory.
· Illustrate a method to differentiate between Gram positive and Gram negative bacteria.
Microbial Tools and Techniques (Paper II)
· Basic Knowledge of glassware, microscopes and different kinds of instruments used in the microbiology laboratory.
· Basic media preparation technique, autoclaving, cleaning and sterilization of glassware.
· Preparation of liquid and solid culture media.
· Isolation of microorganisms by different plating methods.


Military Science
Fundamental Elements of Military Science
· Understand the introduction, scope & importance of Military Science subject.
· Understand the basic concepts of War, its various types, Art of War, and its elements.
· Understand the stand of war and principles of war and its importance in war.
· Understand the basic concept, tools, techniques, and characteristics of Unconventional warfare.
Military History of India
· Become familiar in evolution of art of warfare in India.
· Learn and understand the Strategy, tactics, application of principles of war and causes of defeat and victory of various Indian, Mughal, Maratha and Sikh Generals.
· Besides, in a position to appreciate and understand evolutionary changes in the art and science of war in India through ages.


Physics
Thermodynamics and Statistical Physics (Paper I)
· The course would enable the students to understand the basic Physics of heat and temperature in relation to energy, work, radiation and matter.
· The students are expected to learn that “how laws of thermodynamics are used in a heat engine to transform heat into work”.
· This course will also develop an understanding of the various concepts of statistics and the methods to apply them in thermodynamics.
· Students will understand the importance of studying statistical mechanics with the behavior of particles under classical and quantum conditions.
Thermodynamics and Statistical Physics Lab (Paper I)
· The students would gain practical knowledge about heat and radiation by performing various experiments.
· The students will acquire knowledge about the different forms of distribution of subatomic particles in the system using statistical methods.
· The students will be able to use various thermodynamical instruments in daily life.
Mechanics and General Properties of Matter (Paper II)
· The course would empower the students to develop the idea about the behavior of physical bodies.
· It will provide the basic concepts related to the motion of all the objects around us in daily life.
· The students would be able to build foundation to various applied field in science and technology especially in the field of mechanical engineering.
· The students will acquire the knowledge of basic mathematical methods to solve the various problem in physics.
· The students will be able the understand the relativistic effect and the relation between energy and mass.
Mechanics and General Properties of Matter Lab (Paper II)
· The students would acquire basic practical knowledge related to mechanics through the experiments.
· Students will be familiar with various measurement devices by which they can measure various physical quantities with accuracy.
· The students will develop the concept related to the mechanics and properties of matter.


Zoology
Animal Diversity: Non-Chordata (Paper I)
· Learn about the importance of systemic, taxonomy and phylogeny to get a concrete idea of evolution of non-chordate phyla.
· Understand the various morphological, anatomical structures and functions of animals of different phyla.
· Get the knowledge about economic, ecological and medical significance of various animals in human welfare.
· Understand the important parasites and their control measures.
Invertebrate (Paper I)
· Identify invertebrate animals of different phyla and their histology through study of museum specimens and slides.
· Learn their different systems through dissections.
· Enhance collaborative learning and communication skills through practical sessions, team work, group discussions, assignments and projects.
Cell biology, Reproductive biology and Developmental Biology (Paper II)
· Develop deeper understanding of what life is and how it functions at cellular level.
· Understand the nature and basic concepts of Cell biology, Reproductive and Developmental biology.
· Understand structure and functions of cell membrane and cellular organelles.
· Understand the importance of latest reproductive trends, reproductive techniques to be applied for human welfare.
· Understand the general patterns and sequential developmental stages during embryogenesis; and understand how the developmental processes lead to establishment of body plan of multi cellular organisms.
· Understand about the evolutionary development of various animals.
Cytology, Reproductive biology and Embryology (Paper II)
· The different stages of mitotic and meiotic cell division and special types of chromosomes 
· Different stages of embryology.
· Through squash preparations understand the stages of cell division and structure of polytene chromosome.
· Enhance collaborative learning and communication skills through practical sessions, team work group discussion, assignments and project.
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