
UG DEPARTMENT OF ENGLISH 
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course Outcomes 

23ENG1 A Course in 
communication and soft 
skills 

CO1: Understand the importance of listening and practice 
effective listening. 
CO2: Use grammar effectively for accuracy in writing and 
speaking. 
CO3: Use relevant vocabulary in everyday 
communication. 
CO4: Acquire ability to use Soft Skills in          
professional and daily life. 
CO5: Confidently use the skill of Communication. 
CO6: To identify the phonetic pronunciation 

23SC11 Communication skills 
Skill course 

CO1: Understand the nature importance of 
communication. 
CO2: Learn the process involved in Communication 
CO3: Students can develop their Interview Skills. 
CO4: Effectively play their roles in Group Discussion 
CO5: Enhance the Skills of Public speaking. 
CO6: Develop interview skills. 

23ENG2 A Course in Reading & 
Writing Skills 

CO1: Use reading skills for effective comprehension. 
CO2: Build up a repository of active vocabulary. 
CO3: Own writing strategies in academic skills. 
CO4: Enable writing skills for future purposes. 
CO5: Enhance communicative competence through 
Reading and Writings skills acquired. 
CO6: Identify the differences between technology and 
India superstitions  

23SC21 Business Writing CO1: Understand the fundamentals of business writing, 
including style, tone, and language. 
CO2: Produce well-structured and concise business 
documents, such as emails, memos, and   reports 
CO3: Apply principles of effective communication in 
business letters and interoffice correspondence. 
CO4: Craft persuasive and well-organized business 
proposals and formal reports. 
CO5: Cultivate a professional and ethical approach to 
business writing. 
CO6: To analyze and data and presenting findings in 
report. 

23ENG21 An introduction to 
English Literature (600-
1500) 
 

CO1: Learn the features of Old English, Middle 
English and Renaissance Periods. 
CO2: Review the aspects of literary genres, forms and 
terms of the period. 
CO3: Identify the characteristics of poetry, drama and 



literary criticism. 
CO4: Have a detailed understanding of the literary 
texts. 
CO5: To identify the features of a sonnet and its kinds 
CO6: To understand literary terms and forms. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



UG DEPARTMENT OF TELUGU 
COURSE OUTCOMES 

2023 - 2024 
 

Course 
Code Course Name Course Outcomes 

23TEL1 GENERAL TELUGU-1 CO1: Describe Language and Literature of Telugu 
various genres of Telugu literature. 
CO2: Develop patriotism among the student to become a 
responsible citizens. 
CO3: Distinguish Between ancient and modern Telugu 
poetry and understand basic grammar aspects. 
CO4: Produce moral values through teaching telugu 
poetry and other vachana sahityam like kadhsanika. 
CO5:Delop functional Communication Skills Tongue 

23TEL2 GENERAL TELUGU-2 CO1: Illustrate Language and Literature of Telugu 
Literature. 
CO2: Develop moral values to eradicate social evils like 
untouchability and poverty. 
CO3:Deveiop social values and having knowledge 
about feminism. 
CO4: Describe the struggle of human’s to live in the 
society and have knowledge on vocabulary. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



UG DEPARTMENT OF HINDI 
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course Outcomes 

23HIN1 HINDI-I CO1: Explain in the importance of Learning Hindi 
Literature. 
CO2: Practice letter writing in Hindi for various 
occasions. 
CO3: Improves articulation skills. 
CO4: Analyze Poetic works for this structure and 
meaning, usage correct terminology. 
CO5: Develop moral and ethical skills. 

23HIN2 HINDI-II CO1: Explain the importance of learning Hindi 
Language. 
CO2: Develop English to Hindi translation. 
CO3: Enhances Listening Skills. 
CO4: Enhance Reading Skills 
CO5: Develop morals and values. 

23HIN3 HINDI-III CO1: Describe the life and works of Hindi poets. 
CO2: Articulate how emotional development can be 
achieved through poetry. 
CO3: Develop English to Hindi translation Sentence 
CO4: Compare and contrast the Hindi literature in 
Aadikal, Bhakthikal, Rithikal and Adunikkal 
CO5: Develop Hindi General Essays Writing. 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 



UG DEPARTMENT OF MATHEMATICS   
COURSE OUTCOMES 

2023 - 2024 
 

Course  Code Course Name Course Outcomes 
23MSC11 Essentials and 

applications of 
Mathematical Physical 
and Chemical Sciences 

CO1: Apply critical thinking skills to solve complex 
problems involving complex numbers, trigonometric ratios, 
vectors and statistical measures. 
CO2: To explain the basic principle and concept underlying 
a broad range of fundamental areas of physics and to 
connect their knowledge of physics to everyday situations 
CO3: To explain the basic principle and concept underlying 
a broad range of fundamental areas of chemistry and to 
connect their knowledge of chemistry to daily life 
CO4: understand the interplay and connection between 
mathematics, physics, and chemistry in various applications. 
Recognize how mathematical models and physical and 
chemical principles can be used to explain and predict 
phenomena in different contexts. 
CO5: To explore the history and evolution of the internet 
and to gain an understanding of network security concepts, 
including threats, vulnerabilities, and countermeasures. 

23MSC12 Advances in 
Mathematical, Physical 
and Chemical Sciences 

CO1: Explore the applications of Mathematics in various 
fields of physics and Chemistry to understand how 
mathematical concepts use to model and solve real world 
problem 
CO2: To explain the basic principle and concepts 
underlying a broad range of fundamental areas of physics 
and to connect their knowledge of physics to everyday 
situations. 
CO3: Understand the different sources of renewable energy 
and their generation processes and advances in nano 
materials and their properties, which a focus on quantum 
dots. To study the emerging field of quantum 
communication and its potential applications. To gain an 
understanding of the principles of bio-physics in studying 
biological systems. Explore the properties and application of 
shape memory materials.    
CO4: Understand the interplay and connections between 
mathematics, physics, and chemistry in various advanced 
applications. Recognize how mathematics models and 
physics and chemical principles can be used to explain and 
predict phenomena in different contexts. 
CO5: Understand and convert between different number 
systems, such as binary, octal, decimal, and hexadecimal. 
Differentiate between analog and digital signals and 
understand their characteristics. Gain knowledge of different 
types of transmission media, such as wired (e.g., copper 



cables, fiber optics) and wireless (e.g., radio waves, 
microwave, satelite). 

23MAT21  Differential Equations CO1: Solve first of order first degree linear differential 
equations.  
CO2:  Convert a non-exact homogenous equation to exact 
differential equation by using an integrating factor. 
CO3: Know them methods of finding solutions of 
differential equation of first order but not of first degree. 
CO4: Solve higher-order linear differential equation for 
both homogeneous and non- homogeneous, with constant 
coefficients. 
CO5: Understand the apply the appropriate methods of 
solving higher order differential equations. 

23MAT 22 Solid Geometry CO1: Understand planes and system of planes. 
CO2: Know the detailed idea of lines  
CO3: Understand sphere and their properties. 
CO4: Know system of spheres and coaxial system of 
spheres 
CO5: Understand various types of cones 

20MAT 3 Abstract Algebra CO1: acquire the basic knowledge and structure of groups, 
subgroups and cyclic groups. 
CO2: get the significance of the notation of a normal 
subgroup.  
CO3: get the behavior of permutations and operations on 
them 
CO4: study the homeomorphisms and isomorphism with 
applications. 
CO5: understand the ring theory concepts with the help of 
knowledge in group theory and to prove the theorems 
CO6: understand the applications of ring theory in various 
fields 

20MAT 4A Real Analysis CO1: get clear idea about the real numbers and real valued 
functions 
CO2: obtain the skills of analyzing the concepts and 
applying appropriate methods for testing convergence of a 
sequence/ series 
CO3: test the continuity and differentiability and Riemann 
integration of a function. 
CO4: know the geometrical interpretation of mean value 
theorems. 

20MAT 4B Linear Algebra CO1: understand the concepts of vector spaces, subspaces, 
basises, dimension and their properties 
CO2: understand the concepts of linear transformations and 
their properties 
CO3: apply Cayley- Hamilton theorem to problems for 
finding the inverse of a matrix and-higher powers of 
matrices without using routine methods 
CO4: learn the properties of inner product spaces and 
determine orthogonality in inner product spaces 



20MAT5A1 Numerical Analysis CO1: understand the subject of various numerical methods 
that are used to obtain  
approximate solutions 
CO2: Understand various finite difference concepts and 
interpolation methods 
CO3: Work out numerical differentiation and integration 
whenever and wherever routine methods are not applicable 
 CO4: Find numerical solutions of ordinary differential 
equations by using various numerical methods.  
CO5: Analyze and evaluate the accuracy of numerical 
methods. 

20MAT5A2 Mathematical Special 
Functions 

CO1: Understand the Beta and Gamma functions, their 
properties and relation between these two functions 
CO2: solve Laguerre equation and write the Laguerre 
Polynomial of order (degree) n, also find the generating 
function for Laguerre Polynomials, study the orthogonal 
properties of Laguerre Polynomials and recurrence relations 
CO3: solve Hermite equation and write the Hermite 
Polynomial of order (degree) n, also find the generating 
function for Hermite Polynomials, study the orthogonal 
properties of Hermite Polynomials and recurrence relations 
CO4: Solve Legendre equation and write the Legendre 
equation of first kind, also find the generating function for 
Legendre Polynomials, understand the orthogonal properties 
of Legendre Polynomials 
CO5: Solve Bessel equation and write the Bessel equation 
of first kind of order n, also find the generating function for 
Bessel function understand the orthogonal properties of 
Bessel unction. 

 

 
 
 
 
 
 
 
 
 
 
 
 



UG DEPARTMENT OF PHYSICS 
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course Outcomes 

23MSC11 Essentials & 
Applications of 
Mathematical, Physical 
& Chemical Sciences 

CO1: Apply critical thinking skills to solve complex 
problems involving complex numbers, trigonometric 
ratios, vectors & statistical measures. 
CO2:  To explain the basic principles & concepts 
underlying a broad range of fundamental areas of physics 
& to connect their knowledge of physics to everyday 
situations. 
CO3:  To explain the basic principles & concepts 
underlying a broad range of fundamental areas of 
chemistry & to connect their knowledge of chemistry to 
daily life. 
CO4:  Understand the interplay and connections between 
may the mathematics, physics & chemistry in various 
applications. Recognize how mathematical models and 
physical and chemical principle can be used to explain and 
predict phenomena in different contexts. 
CO5: To explore the history and evolution of the Internet 
and to gain an understanding of network security concepts, 
including threats, vulnerabilities and countermeasures. 

23MSC12 Advances in 
Mathematical, Physical 
& Chemical Sciences 

CO1:  Explore the applications of mathematics in various 
fields of physics and chemistry to understand how 
mathematical concepts are used to model and solve real-
world problems. 
CO2:  To explain the basic principles and concepts 
underlying a broad range of fundamental areas of physics 
and to connect their knowledge of physics to everyday 
situations. 
CO3:  Understand the different sources of renewable 
energy and their generation processes and advances in a 
Nanomaterials and their properties with a focus on 
quantum dots. To study the emerging field of quantum 
communication and its potential applications. Explore the 
properties and applications of shape memory materials.  
CO4:  Understand the principles and techniques used in 
computer-aided drug design and design delivery systems 
to understand the fabrication techniques and working 
principles of nano sensors. Explore the effects of chemical 
pollutants on ecosystems and human health. 
CO5: Understand the interplay and connections between 
mathematics, physics & chemistry in various advanced 
applications. Recognize how mathematical models and 
physical and chemical principles can be used to explain 



and predict phenomena in different contexts. 
CO6: Understand and convert between different number 
systems, such as binary, octal, decimal and hexadecimal. 
Differentiate between analog and digital signals and 
understand their characteristics. Gain knowledge of 
different types of transmission media such as wired (e.g., 
copper cables, fiber optics) and wireless (e.g., radio 
waves, microwave, satellite). 

23PHY21 Major – 1/ Minor 
Mechanics & Properties 
of Matter 

CO1:  Students will be able to understand and apply of 
scalar and vector fields, calculate the gradient of a scalar 
field, determine the divergence and curl of a vector field. 
CO2:  Difference between translation motion and 
rotational motion.  
CO3: Different types of motions in nature. Various elastic 
constants and property of elasticity.  
CO4: Students will be able to define central forces and 
provide examples, understand the characteristics and 
conservative nature of central forces derive equations of 
motion under central forces. 
CO5: Students will be able to differentiate between 
Galilean relativity and the concept of absolute frames, 
comprehend the postulates of the special theory of 
relativity, apply Lorentz transformations, understand and 
solve problems. 

23PHY22 Major – 2  
Waves & Oscillations 

CO1: To describe the basic   characteristics of waves such 
as frequency, wavelength, amplitude, period and speed 
CO2: To utilize mathematical relationships related to 
wave characteristics. 
CO3: To compare particle motion and wave motion in 
different types of waves. 
CO4: To distinguish between Longitudinal and Transverse 
waves. 
CO5: To get the Knowledge about how   to construct and 
analysis the square waves, saw tooth waves etc. from 
Fourier analysis. 

20PHY3 Heat & 
Thermodynamics 

CO1:  Understand the basic aspects of kinetic theory of 
gases, Transport Phenomena in gas.  
CO2:  Heat engines and their working.  
CO3:   Develop critical understanding of concept of 
Thermodynamic potentials, the formulation of Maxwell’s 
equations. 
CO4: How to obtain very low temperatures with 
principles. 
CO5: Examine the nature of black body radiations and 
basic theories. 



20PHY4A Electricity, Magnetism &  
Electronics 

CO1: To learn about Guass law and solve the electric field 
and magnetic field for various geometric objects.  
CO2: Apply the principles of electronics in day-to-day 
life. 
CO3: Theory of Amplifies, Transistors with diagrams. 
CO4: Dielectric Phenomenon and difference between 
Polar and   non-polar molecule.  
CO5: To learn basic electronic concepts in analog and 
digital theory, Digital logic trainers.   

20PHY4B Modern Physics CO1: Development of Vector atom model and its 
superiority on various other models  
CO2: Wave particle duality and development of new 
theory.  
CO3:  X-Rays and their applications.  
CO4: To explain the basic principles of quantum 
mechanics and apply to atomic, molecular structure of 
energy levels etc.  
CO5: To learn about nano materials and their applications.  

20PHY5B1 Low Temperature Physics 
& Refrigeration 

CO1:  Production of Low Temperature methods. 
CO2: To learn about different thermometers with 
apparatus and used materials and their value range.  
CO3: To know about the different types of cooling 
methods and various types of raw materials for 
refrigerants. 
CO4: To gain knowledge about Components of 
Refrigerators and the technical parameters.  
CO5: Applications of Low Temperature and refrigeration 
and uses in rocket system and applications In daily life. 

20PHY5B2 Solar Energy & 
Applications 

 CO1: Basic Concepts of Solar Energy. 
CO2: Solar Thermal and Photovoltaic Effects.  
CO3: Acquire skills in identification and elimination of 
the damaged panels without affecting the output power in 
a module/array 
CO4: Perform procedures and techniques related to 
general maintenance of solar thermal and photovoltaic 
modules. 
CO5:  Energy Storage Systems.  

20SEMINT Long term Internship Six Months Long-term Internship 

 
 
 

 
 
 
 
 
 



UG DEPARTMENT OF CHEMISTRY 
COURSE OUTCOMES 

2023 - 2024 
 

Course  Code Course Name Course Outcomes 

23MSC11 Essentials And  
Applications Of 
Mathematical, Physical   
and Chemical Sciences 
 

CO1: Apply critical thinking skills to solve complex 
problems involving complex numbers, trigonometric 
ratios, vectors, and statistical measures. 
CO2: To explain the basic principles and concepts 
underlying a broad range of fundamental areas of 
physics and to Connect their knowledge of physics to 
everyday situations 
CO3: To explain the basic principles and concepts 
underlying a broad range of fundamental areas of 
chemistry and to connect their knowledge of 
chemistry to daily life. 
CO4: Understand the interplay and connections 
between mathematics, physics, and chemistry in 
various applications. Recognize how mathematical 
models and physical and chemical Principles can be 
used to explain and predict phenomena in different 
contexts. 
CO5: To explore the history and evolution of the 
Internet and to gain an understanding of network 
security concepts, including threats, vulnerabilities, 
and countermeasures. 

23MSC12 Advances in 
Mathematical, Physical 
and Chemical sciences 

CO1: Explore the applications of mathematics in 
various fields of physics and chemistry, to understand 
how mathematical concepts are used to model and 
solve real-world problems. 
CO2: To Explain the basic principles and concepts 
underlying a broad range of fundamental areas of 
physics and to Connect their knowledge of physics to 
everyday situations. 
CO3 Understand the different sources of renewable 
energy and their generation processes and advances in 
nano-materials and their properties, with a focus on 
quantum dots. To study the emerging field of 
quantum communication and its potential 
applications. To gain an understanding of the 
principles of biophysics in studying biological 
systems. Explore the properties and applications of 
shape memory materials. 
CO4: Understand the interplay and connections 
between mathematics, physics, and chemistry in 
various advanced applications. Recognize how 
mathematical models and physical and chemical 



principles can be used to explain and predict 
phenomena in different contexts. 
CO5: Understand and convert between different 
number systems, such as binary, octal, decimal, and 
hexadecimal. 

23CHE21 General& Inorganic 
chemistry 

CO1: Understand the structure of atom and the 
arrangement of elements in the periodic table. 
CO2: Understand the nature and properties of ionic 
compounds. 
CO3: Correlate the M.O Diagrams of Diatomic 
molecules. 
CO4: Explain the existence of special types of 
compounds through weak chemical forces. 
CO5: Define acids and bases and predict the nature of 
salts. 

23CHE22 Inorganic chemistry CO1: Understand the basic concepts of p-block 
elements. 
CO2: Explain the reactivity of p-block elements 
CO3: Explain the concepts of d-block elements 
CO4: Distinguish lanthanides and actinides. 
CO5: Describe the importance of radioactivity. 

20CHE3 Organic Chemistry & 
Spectroscopy 

CO1: Understand preparation, properties and 
reactions of halo alkanes, halo arenes and oxygen 
containing functional groups. 
CO2: Use the synthetic chemistry learnt in this course 
to do functional group transformations. 
CO3: To propose plausible mechanisms for any 
relevant reactions 
CO4: Understand the factors affecting UV-absorption 
spectra, Interpret IR spectra on basic values of IR-
frequencies. 
CO5: Study 1H NMR Spectroscopy: Chemical Shift, 
deshielding, correlation for protons bonded to carbon 
and other nuclei. 

20CHE41 
 

Inorganic, Organic and 
Physical Chemistry 
 

CO1: To understand the 18-electron rule and its 
application. 
CO2: Student understands the concept of 
carbohydrates. 
CO3: Understand condensed five- and six-members 
heterocyclic compounds. 
CO4: To learn about the laws of absorption of light 
energy by molecules and subsequent photochemical 
reactions. 
CO5: To understand the concept of quantum 
efficiency and mechanisms of photochemical 
reactions. 



20CHE42 
 

In organic &Physical 
chemistry 

CO1: Explain the difference between solid, liquid& 
Gases intermolecular interactions. 
CO2: Apply the concepts of gas 
Equations, pH& Electrolytes while studying other 
chemistry coerces. 
CO3: Apply concepts of electrochemistry in 
experiments 
CO4. Write an expression for rate constant K for third 
order reaction  
CO5. Solve the numerical problems based on Rate 
constant CO6.Understand the term specific volume, 
molar volume and molar refraction  
CO7. Know the meaning of phase, component and 
degree of freedom. 

20CHE5D1 Environmental 
Chemistry 

CO1: Understand the environment functions and how 
it is affected by human activities. 
CO2: Acquire chemical knowledge to ensure 
sustainable use of the world's resources and 
ecosystems services. 
CO3: Engage in simple and advanced analytical tools 
used to measure the different types of pollution. 
CO4: Explain the energy crisis and different aspects 
of sustainability. 
CO5: Analyze key ethical challenges concerning 
biodiversity and understand the   moral principles, 
goals and virtues important for guiding decisions that 
affect Earth’s plant and animal life. 

20CHE5D2 Green Chemistry and 
Nanotechnology 

CO1: Understand the importance of green chemistry 
and green synthesis. 
CO2: Engage in Microwave assisted organic 
synthesis. 
CO3: Demonstrate skills using the alternative green 
solvents in synthesis. 
CO4: Demonstrate and explain enzymatic catalysis. 
CO5: Analyze alternative sources of energy and carry 
out green synthesis. 
CO6: Carry out the chemical method of nanomaterial 
synthesis. 

20SEMINT Long-term internship  

 
 
 
 

 
 
 
 



UG DEPARTMENT OF ELECTRONICS  
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course Outcomes 
23ELE21 Fundamentals of 

Electricity and 
Electronics  

CO1: To understand the concepts of current 
electricity and static electricity 
 CO2: To know the uses of capacitors and types of 
capacitances  
CO3: To understand the concepts of specific 
resistance and to determine the specific resistance 
by using carey foaster bridge  
CO4: To understand rectifiers to calculate the 
efficiency and ripple factor of half wave full wave 
and bridge rectifiers  
CO5: To know the characteristics of transistor and 
CB, CE, modes and how the transistor acts as 
amplifier  

23ELE22 Circuit Theory and 
Electronic Devices 
 

CO1:   To understand the concept of       Voltage 
and Current Sources, Network Theorems, Mesh 
and Node Analysis. 
CO2:   T0 understand the concepts of Network 
theorems  
CO3: To be able to perform analysis of         
Frequency response of RC, RL, RLC circuits. 
CO4: To be able to understand the Construction 
and working of BJT, FET, UJT. 
 CO5: To understand the concepts of Rectifiers 
and filters. 

20ELE 3 Analog Circuits and 
Communication 
Electronics  
 

CO1: To understand the Characteristics of Op-
Amp and its applications. 
CO2:   To become familiar with construction of 
voltage regulator, comparator and IC555 
CO3: Familiarization   with the basic concepts of 
Amplitude modulation and need for modulation  
CO4: To understand the concept of Frequency 
modulation and generation of Frequency 
modulation. 
CO5: To be able to understand the    contraction 
and working of FM receivers and Superheterodyne 
receiver. 

20ELE 4A Microprocessor   
Systems  
 

CO1:    To be able to understand the contraction 
and working of Architecture of 8085 
microprocessors 
CO2: Familiarization   with the basic concepts of 
Assembly language programs of 8085  
CO3:  To be able to understand the contraction and 



working of Architecture of 8086 microprocessors 
and Addressing modes of 8086    
CO4: To understand the concept of Serial and 
parallel communications 
CO5: To understand the Architecture of ARM 
processor and its instruction set.  

20ELE 4B Microcontroller And 
Interfacing 

CO1: To understand the Architecture 8051 
microcontroller and Evolution of microcontroller. 
CO2: To be able to understand the Addressing 
modes and Instruction set of 8051. 
CO3: To be able to understand and write the 
Assemble language programs of 8051. 
CO4: To be able to understand the contraction and 
working of Interfacing of PPI 8255 
CO5: To be able to understand the concepts of 
Seven segment display and stepper motor  

20ELE 5A1 Industrial 
Electronics 

CO1: To be able to understand the concepts of 
Rectifiers and filters. 
CO2: To be able to understand the contraction and 
working of DC power supply and SMPS. 
CO3: To understand concept Voltage multipliers 
and its applications. 
CO4: To become familiar with the construction 
and working of Semiconductor controlled 
rectifiers. 
CO5: Familiarization   with the basic concepts of 
Dielectric heating, resistance, inductance and its 
applications  

20ELE 5A2 Electronic    
Instrumentation 

CO1: To understand   the Types of electronic 
instruments and its applications  
CO2: To understand the Classification of 
Transducers and its applications  
CO3: To be able to understand the Overview of 
optical   fiber communication 
CO4: Familiarization   with the basic concepts of 
introduction to Display instruments 
CO5: To understand    basic concepts of   
Operating principles of Bio medical instruments 

20SEMINT LONG TERM    
Internship 

      Six Months Long-term Internship   

 
 
 
 
 
 
 

 



UG DEPARTMENT OF BOTANY  
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course Outcomes 

23BSC11 Introduction to Classical 
Biology 

CO1: Learn the principles of classification and 
preservation of biodiversity  
CO2: Understand the plant anatomical, 
physiological and reproductive processes.  
CO3: Knowledge on animal classification, 
physiology, embryonic development and their 
economic importance. 
CO4: Outline the cell components, cell processes 
like cell division, heredity and molecular 
processes. 
CO5: Comprehend the chemical principles in 
shaping and driving the macromolecules and life 
processes 

23BSC12 Introduction to Applied 
Biology 
  

CO1: Learn the history, ultrastructure, diversity 
and importance of microorganisms.  
CO2: Understand the structure and functions of 
macromolecules. 
CO3: Knowledge on biotechnology principles and 
its applications in food and medicine. 
CO4: Outline the techniques, tools and their uses in 
diagnosis and therapy 
CO5: Demonstrate the bioinformatics and 
statistical tools in comprehending the complex 
biological data 

23BOT21 Non-Vascular Plants 
(Algae, Fungi, Lichens 
and Bryophytes)  
 

CO1: Compile the general characteristics of algae 
and their significance in nature.  
CO2: Compare and contrast the characteristics of 
different groups of algae. 
CO3: Summaries the important features of fungi 
and their economic value 
CO4: Distinguish the characteristics of different 
groups of fungi. 
CO5: Elaborate the features and significance of 
amphibians of plant kingdom  
CO6: Explain the diversity among non-vascular 
plants.  

23BOT22 Origin of Life and 
Diversity of Microbes 
 

CO1: Illustrate diversity of viruses, multiplication 
and economic value.  
CO2: Discuss the general characteristics, 
classification and economic importance of special 
groups of bacteria 



CO3: Explain the structure, nutrition, reproduction 
and significance of eubacteria. 
CO4: Evaluate the interactions among soil 
microbes. 
CO5: Compile the value and applications of 
microbes in agriculture.   

20BOT3 Anatomy and 
Embryology of 
Angiosperms, Plant 
Ecology and 
Biodiversity 
 

CO1: Understand on the organization of tissues 
and tissue systems in plants. 
CO2: Illustrate and interpret various aspects of 
embryology. 
CO3: Discuss the basic concepts of plant ecology, 
and evaluate the effects of environmental and 
biotic factors on plant communities.  
CO4: Appraise various qualitative and quantitative 
parameters to study the population and community 
ecology.  
CO5: Correlate the importance of biodiversity and 
consequences due to its loss. 
CO6: Enlist the endemic/endangered flora and 
fauna from two biodiversity hot spots in India and 
assess strategies for their conservation. 

20BOT4A Plant Physiology and 
Metabolism  
 

CO1: Comprehend the importance of water in plant 
life and mechanisms for transport of water and 
solutes in plants.  
CO2: Evaluate the role of minerals in plant 
nutrition and their deficiency symptoms.  
CO3: Interpret the role of enzymes in plant 
metabolism.  
CO4: Critically understand the light reactions and 
carbon assimilation processes responsible for 
synthesis of food in plants.  
CO5: Analyze the biochemical reactions in relation 
to Nitrogen and lipid metabolisms.  
CO6: Evaluate the physiological factors that 
regulate growth and development in plants.  

20BOT4B Cell Biology, Genetics 
and Plant Breeding 

CO1: Distinguish prokaryotic and eukaryotic cells 
and design the model of a cell.  
CO2: Explain the organization of a eukaryotic 
chromosome and the structure of genetic material.  
CO3: Demonstrate techniques to observe the cell 
and its components under amicroscope.  
CO4: Discuss the basics of Mendelian genetics, its 
variations and interpret inheritance of traits in 
living beings.  
CO5: Elucidate the role of extra-chromosomal 
genetic material for inheritance of characters. 
CO6: Evaluate the structure, function and 
regulation of genetic material.  



20BOT5A1 
 

Plant Propagation 
 

CO1: Explain various plant propagation structures 
and their utilization.  
CO2: Understand advantages and disadvantages of 
vegetative, asexual and sexual plant propagation 
methods.  
CO3: Assess the benefits of asexual propagation of 
certain economically valuable plants using 
apomictics and adventive polyembryony. 
CO4: Demonstrate skills related to vegetative plant 
propagation techniques such as cuttings, layering, 
grafting and budding.  
CO5: Apply a specific macro-propagation 
technique for a given plant species. 

20BOT5A2 Seed Technology 
 

CO1: Explain the causes for seed dormancy and 
methods to break dormancy. 
CO2: Understand critical concepts of seed 
processing and seed storage procedures.  
CO3: Acquire skills related to various seed testing 
methods.  
CO4: Identify seed borne pathogens and prescribe 
methods to control them.  
CO5: Understand the legislations on seed 
production and procedure of seed certification 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



UG DEPARTMENT OF ZOOLOGY  
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course Outcomes 
23BSC11 Introduction To 

Classical Biology 
CO1: Learn the principles, classification and 
preservation of biodiversity 
CO2: Understand the plant anatomical physiological 
and reproductive processes. 
CO3: Knowledge on animal classification, 
physiology, embryonic development and their 
economic importance. 
CO4: Outline the cell components, cell processes 
like cell division, heredity and molecular processes. 
CO5: Comprehend the chemical principles in 
shaping and driving the macromolecules and life 
processes. 

23BSC12 Introduction To 
Applied Biology 

CO1: Learn the history, Ultra structure, diversity 
and importance of microorganisms 
CO2: Understand the structure and functions of 
Biomolecules 
CO3: Learn the principles and applications of 
biotechnology in environmental and medicine 
CO4: Understand the techniques, tools of 
biotechnology in diagnosis and therapy 
CO5: Learn about bioinformatics and biostatistical 
tools in comprehending the complex biological data 

23ZOO21 Animal Diversity- 
Biology of Non-
Chordates 

CO1: To Understand the evolution, history of 
phylum. 
CO2: Understand about the Non-Chordate animals. 
CO3: To study the external as well as internal 
characters of non-chordates. 
CO4: To study the distinguishing characters of non-
chordates. 
CO5: To Understand the economic importance of 
Mollusks 

23ZOO22 Cell & Molecular 
Biology 
 

CO1: To Understand the Scope of cell biology, 
CO2: To study and understand the whole cell 
organelles with their structure and function. 
CO3: Understand the DNA Replication, 
Transcription and Translation 

CO4: To Understand the Biological Importance of 
Biomolecules 

CO5: To Get Knowledge About Cell Cycle 
20ZOO3 Cell Biology, Genetics, 

Molecular Biology & 
Evolution 

 

CO1: To Understand the Scope of cell biology, 
because cell is the basic unit of life. 
CO2: To study and understand the whole cell 
organelles with their structure and function. 



CO3: To Understand the Genetic disorders. 
CO4: To Understand the DNA Replication, 
Transcription and Translation 
CO5: To Understand the Lamarckism, Darwinism, 
zoogeography. 

20ZOO4A Animal Physiology, 
Cellular Metabolism 
and Embryology 

 

CO1: This course will provide students with a deep 
knowledge in physiology. 
CO2: To Learn About various aspects of 
physiological activities of animals with special 
reference to humans. 
CO3: To acquire a broad understanding of the 
hormonal regulation of physiological processes in 
mammals. 
CO4: To acquire Knowledge about Gametogenesis 
CO5: To Learn About Cleavages. 

20Z004B Immunology And 
Animal Biotechnology 

 CO2: To Learn about immune mechanisms in 
disease control, vaccination, Hypersensitivity & 
immune interactions. 
CO3: Understand the various Applications of 
Biotechnology. 
CO4: Study and Understand the Hybridoma 
technology. 
CO5: Study and understand the Stem cell 
biotechnology and Transgenic animal.    

CO1: To Understand the different types of Immunity. 

20ZOO5A1 Sustainable 
Aquaculture 
Management 

 

CO1: To Understand the Aquaculture Concept, 
Culture Systems: Freshwater Aquaculture Systems: 
Freshwater Prawn Culture, Fish Culture in Paddy 
Fields. 
CO2: To Learn About Brackish Water Culture, 
Mixed Culture, Culture of Aquatic Weeds. 
CO3: To Understand the Composite Fish Culture 
and Preparation & Management Of Fish Culture 
Ponds. 
CO4: To Understand Fresh Water Prawn Culture 
and Shrimp Culture 
CO5: To Understand About Induced Breeding 

20ZOO5A2 Postharvest Technology 
of Fish and Fisheries 
 

CO1: To acquire knowledge About Handling of Fish 
CO2: Gain Knowledge About Quality Assurance 
and Certification 
CO3: Students can gain Skill About Fish Marketing 
Methods. 
CO4: To acquire knowledge About Fish 
Byproducts.   
CO5: To Learn Skills about Preservation & 
Processing Techniques of Fish  

 
 

 



UG DEPARTMENT OF COMPUTER SCIENCE 
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course Outcomes 

23MSC111 Essentials and 
applications 
of Mathematical, 
Physical 
and Chemical Sciences 

CO1: Apply critical thinking skills to solve           
complex problems involving complex             
numbers, trigonometric ratios, vectors, and statistical 
measures.  
CO2: To Explain the basic principles and           
concepts underlying a broad range of           
fundamental areas of physics and to Connect their 
knowledge of physics to everyday situations  
CO3:  To Explain the basic principles and           
concepts underlying a broad range of         
fundamental areas of chemistry and to Connect their 
knowledge of chemistry to daily life.  
CO4: Understand the interplay and           
connections between mathematics, physics, and 
chemistry in various applications. Recognize how            
mathematical models and physical and chemical  
CO5: principles can be used to explain and            
predict phenomena in different contexts.  
CO6: To explore the history and evolution of the 
Internet and to gain an understanding of network 
security concepts, including threats,         
vulnerabilities, and countermeasures. 

23MSC12 Advances in 
Mathematical, 
Physical and Chemical 
Sciences 

CO1: Explore the applications of mathematics in 
various fields of physics and chemistry, to 
understand how mathematical concepts are used to 
model and solve real-world problems. 
CO2: To Explain the basic principles and concepts 
underlying a broad range of fundamental areas of 
physics and to Connect their knowledge of physics 
to everyday situations.  
CO3: Understand the different sources of renewable 
energy and their generation processes and advances 
in nanomaterials and their properties, with a focus 
on quantum dots. To study the emerging field of 
quantum communication and its potential 
applications. To gain an understanding of the 
principles of biophysics in studying biological 
systems. Explore the properties and applications of 
shape memory materials.  
CO4: Understand the principles and techniques used 
in computer-aided drug design and drug delivery 
systems, to understand the fabrication techniques 



and working principles of nano sensors. Explore the 
effects of chemical pollutants on ecosystems and 
human health.  
CO5: Understand the interplay and connections 
between mathematics, physics, and chemistry in 
various advanced applications. Recognize how 
mathematical models and physical and chemical 
principles can be used to explain and predict 
phenomena in different contexts.  
CO6: Understand and convert between different 
number systems, such as binary, octal, decimal, and 
hexadecimal. Differentiate between analog and 
digital signals and understand their characteristics. 
Gain knowledge of different types of transmission 
media, such as wired (e.g., copper cables, fiber 
optics) and wireless (e.g., radio waves, microwave, 
satellite).. 

23C21 Problem Solving using 
C     

CO1: Understand the working of a digital           
computer and Fundamental constructs of 
Programming  
CO2:  Analyze and develop a solution to a given 
problem with suitable control structures  
CO3: Apply the derived data types in program          
solutions  
CO4: Use the ‘C’ language constructs in the right 
way  
CO5: Apply the Dynamic Memory    Management 
for effective memory utilization 

23CS21P Problem Solving using 
C- Practical  

CO1: Read, understand and trace the execution of 
programs written in C language.  
CO2: Write the C code for a given algorithm.  
CO3: Implement Programs with pointers and arrays, 
perform pointer arithmetic, and use the pre-
processor.  
CO4: Write programs that perform operations using 
derived data types. 

23CS22 Digital Logic Design- CO1:  Understand how to Convert numbers from 
one radix to another radix and perform arithmetic 
operations.  
CO2:. Simplify Boolean functions using Boolean 
algebra and k- maps  
CO3:  Design adders and subtractors circuits CO4: 
Design combinational logic circuits such as 
decoders, encoders, multiplexers and 
demultiplexers.  
CO5: Use flip flops to design registers and     
counters. 



23CS22P Digital Logic Design 
Practical  

CO1 Describe the truth tables of different         
Combinational & Sequential circuits 
CO2 Construct Boolean functions using logic     
gates  
CO3 Analyze different Combinational &          
Sequential circuits  
CO4 Design different Combinational & Sequential 
circuits  

 Digital Literacy  CO1: Perform operations on the computer  
CO2: Access the Internet and finding           
information of interest  
CO3: Register for an E-mail account and           
operating it 
 CO4: Make bill payments and use other            
applications of Internet  
CO5: Create, edit and format documents using           
a word processor 

23BCV22 
23BCG23 
23BA23 

Office Automation 
Tools 

Understand concept of Word Processor and use its 
features. To use the advanced features of Ms-Word 
to make day to day usage easier. To work 
comfortably with Ms-Excel Environment. To create 
work sheets and user advanced feature of Excel. To 
create make presentations and inserting multimedia 
in them. 

23BCV22P 
23BCG23P 
23BA23P 

Office Automation 
Tools 
Practical 

CO1: to perform documentation ·  
CO2: to perform accounting operations · 
CO3:  to perform presentation skills  

20CS3 Data Base 
Management System  

CO1: Gain knowledge of Database and DBMS.  
CO2: Understand the fundamental concepts of 
DBMS with special emphasis on relational data 
model.  
CO3:  Demonstrate an understanding of           
normalization theory and apply such knowledge to 
the normalization of a database  
CO4: Model data base using ER Diagrams and 
design database schemas based on the model.  
CO5:  Create a small database using SQL. 
CO6: Store, Retrieve data in database  

20CS3P Data Base 
Management System 
Practical  

CO1: Determine database structure and its design.  
CO2: Explain different data models used for 
database design. 
CO3: Correlate database transactions and data 
recovery. 
CO4: Employ DML, DDL, DCL commands to 
manipulate data in the database 



20BCV33 Programming with C 
& C++ 

CO1: Develop programming skills. 
CO2:  Declaration of variables and constants            
use of operators and expressions. 
CO3: learn the syntax and semantics of            
programming language.  
CO4: Be familiar with programming             
environment of C and C++. 
CO 5: Ability to work with textual           
information (characters and strings) & arrays  

20BCV33P Programming with C 
& C++ Practical  

CO1: Develop problem solving, logic         
development techniques.  
CO2: Construct flowcharts/develop        algorithms 
for the given problems. 
CO3: Develop programs in C & c++ 
CO4: Correlate the program with possible            
solutions. 
CO5: Test the program manually with some           
test data. 
CO6: Evaluate the program by executing it.           
DATA 

20CS4A Object Oriented 
Programming Using 
Java  

 CO1: Understand the benefits of a well-           
structured program  
CO2:  Understand different computer            
programming paradigms  
CO3:  Understand underlying principles of            
Object-Oriented Programming in Java  
CO4:  Develop problem-solving and            
programming skills using OOP concepts 
CO5:  Develop the ability to solve real-world             
problems through software development in high-
level programming language like Java 

20CS4AP Object Oriented 
Programming Using 
Java Practical   

CO1: Develop problem solving, logic        
development techniques.  
 CO2: Construct flowcharts/develop           
algorithms for the given problems.  
 CO3: Develop programs in Java.  
 CO4: Correlate the program with possible           
solutions. 
 CO5: Test the program manually with some test 
data.  
 CO6: Evaluate the program by executing it.  

20CS4B Operating System CO1: Know Computer system resources and the role 
of operating system in resource management with 
algorithms  
CO2: Understand Operating System     Architectural 
design and its services.  
CO3: Gain knowledge of various types of operating 
systems including Unix and Android. 
CO4: Understand various Process management 



concepts including scheduling, synchronization, and 
deadlocks. 
CO5: Have a basic knowledge about           
multithreading. 
CO6:  Comprehend different approaches for 
memory management. 
CO7: Understand and identify potential threats to 
operating systems and the security features design to 
guard against them.  
CO8: Specify objectives of modern operating 
systems and describe how operating systems have           
evolved over time.  
C9: Describe the functions of a contemporary 
operating system 

20CS4BP Operating System 
Practical  

CO1: Ability to develop application programs using 
system calls in Unix. 
CO2: Ability to implement inter process          
communication between two processes.  
CO3:  Ability to design and solve       
synchronization problems. 
CO4: Ability to simulate and implement         
operating system concepts such as scheduling, 
deadlock management, file management, and 
memory management. 

20BCV46 Data Base 
Management 
System  

CO1: Gain knowledge of Database and DBMS. 
CO2:  Understand the fundamental concepts of 
DBMS with special emphasis on relational data           
model. 
CO3: Demonstrate an understanding of           
normalization theory and apply such knowledge to 
the normalization of a database  
CO4:  Model database using ER Diagrams and 
design database schemas based on the model. 
CO5:  Create a small database using SQL. 

20BCV46P Data Base 
Management 
System Practical  

CO1: Determine database structure and its design.  
CO2: Explain different data models used for 
database design. 
CO3: Correlate database transactions and data 
recovery. 
CO4: Employ DML, DDL, DCL commands to 
manipulate data in the database 

20CS5A1 Web Interface 
developing 
Technologies  

CO1: Understand and appreciate the web            
architecture and services.  
CO2: Gain knowledge about various            
components of a website.  
CO3: Demonstrate skills regarding creation of a 
static website and an interface to dynamic website.  
CO4: Learn how to install word press and gain the 
knowledge of installing various plugins to use in 



their websites. 

20CS5A1P Web Interface 
developing 
Technologies Practical  

CO1: Create a basic website with the help of            
HTML and CSS.  
CO2:. Acquire the skill of installing word press and 
various plugins of Word press.  
CO3: Create a static website with the help of             
Word press.  
CO4: Create an interface for a dynamic website.  
CO5: Apply various themes for their websites             
using Word press. 

20CS5A2 Web Development 
Using PHP & MYSQL  

CO1:  Write simple programs in PHP.  
CO2: Understand how to use regular           
expressions, handle exceptions, and validate data 
using PHP. 
CO3: Apply In-Built functions and Create           
User defined functions in PHP programming.  
CO4:  Write PHP scripts to handle HTML forms. 
CO 5: Write programs to create dynamic and            
interactive web-based applications using PHP and 
MYSQL.  
CO6: Know how to use PHP with a MySQL          
database and can write database driven           
webpages. 

20CS5A2P Web Development 
Using PHP & MYSQL 
Practical  

CO1: Write, debug and implement the Programs by 
applying concepts and error handling techniques of 
PHP. 
CO2: Create an interactive and dynamic website.  
CO3: Create a website with reports generated            
from a database.  
CO4: Write programs to create an interactive             
website for e-commerce sites like online shopping, 
etc. 

20BCV5A5 Mobile Application 
Development  

CO1: Identify basic terms, tools and software            
related to android systems 
CO2:  Describe components of IDE,           
understand features of android  development tools  
CO3:  Describe the layouts and controls 
CO 4:  Explain the significance of displays using the 
given view 
CO5: Explain the features of services and able to 
publish android Application  
CO6:  Developing interesting Android            
applications using MIT App Inventor 

20BCV5A5P Mobile Application 
Development Practical  

CO1: Demonstrate mobile technologies and            
devices  
CO2:  Demonstrate Android platform and        
applications overview 
CO3:. Implement User interface design layouts  
CO4:  Working with texts, shapes, buttons and lists  



CO5: Develop a calculator application  
CO6:  Implement an application that creates an             
alarm clock 

20BCV5A6 Cyber Security and 
Malware Analyses  

CO1: Understand the computer networks,  
networking tools and cyber security  
CO2:  Learn about NIST Cyber Security             
Framework  
CO3:  Understand the OWASP Vulnerabilities  
CO4: Implement various Malware analysis tools  
CO5:  Understand about Information             
Technology act 2000 

20BCV5A6P Cyber Security and 
Malware Analyses 
Practical    

CO1: Configure a LAN by using a switch  
CO2: Configure a LAN by using Router  
CO3: Steps to attack a victim computer by using 
"ProRat" Trojan tool  
CO4:  Perform the packet sniffing mechanism by 
download the “wire shark” tool and extract the 
packets.  
CO5:  Perform the task of creating mail            
messages by using fake mail id by using the "fake 
mailer" website  (https://emkei.cz). 
CO 6: Perform the IP scanning mechanism by            
using “tracert” and “arp” commands. 
CO7:  Perform the port scanning mechanism by 
using NMAP tool.  
CO8: Perform an SQL Injection attack and its           
preventive measure to avoid Injection           attack  
CO9:  Perform an activity to access a locked           
computer without knowing the user's    password. 

20SEMINT Long Term Internship   
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UG DEPARTMENT OF MICRO BIOLOGY  
COURSE OUTCOMES 

2023 - 2024 
Course Code Course Name Course Outcomes 

23BSC11 Introduction to 
Classical Biology 

CO1: Learn the principles, classification and 
preservation of biodiversity 
CO2: Understand the plant anatomical, physiological 
and reproductive processes 
CO3: Knowledge on animal classification, physiology, 
embryonic development and their economic importance 
CO4: Outline the cell components, cell processes like 
cell division, heredity and molecular processes 
CO5: Comprehend the chemical principles in shaping 
and driving the macromolecules and life processes 

23BSC12 Introduction to Applied 
Biology 

CO1: Learn the history, ultrastructure, diversity and 
importance of microorganisms 
CO2: Understand the structure and functions of 
Biomolecules 
CO3:  Learn the principles and applications of 
biotechnology in environmental and medicine 
CO4: Understand the techniques, tools of     
biotechnology in diagnosis and therapy 
CO5: Learn about bioinformatics and biostatistical tools 
in comprehending the complex biological data 

23MB21 Introduction to 
Microbiology 
 
 
 
 
 
 
 
 
 
 

 

CO1: Understand the historical significance of 
microbiology, aseptic techniques and contributions of 
key scientists 
CO2: Gain knowledge on classification of 
microorganisms, scope and applications of microbiology 
and how life originated on earth 
CO3:  Describe ultrastructure of prokaryotic cell and its 
general characteristics; Describe the general 
characteristics; nature of viruses, cultivation, 
morphology, structure and replication of viruses 
CO4: Understand the general characteristics, 
classification and reproductive mechanisms of 
eukaryotic organisms like algae, fungi & protozoa and 
their outline classification 
CO5: Develop practical skills on preparations of culture 
media, different isolation and identification techniques. 

23MB22 Bacteriology and virology CO1: Understand the concept of prokaryotic diversity 
and taxonomy 
CO2: Identify and describe the salient features of 
various bacterial groups   
CO3: Comprehend the discovery, nature and definition 
of viruses 
CO4: Describe the replication processes of specific 



viruses 
CO5: Comprehend the concept of oncogenic viruses and 
role of viruses in the ecosystem 

20MB3 Molecular Biology and 
Microbial Genetics 

CO1: Understand the nature of DNA, structure and 
functions of RNA, DNA organisation in prokaryotes and 
role of DNA and RNA in heredity. 
CO2: Gain knowledge on experimental proofs of DNA 
and RNA as genetic material, Explain the process of 
DNA replication in prokaryotes 
CO3: Understand the concept of genes and genetic code; 
Comprehend the process of transcription, translation and 
regulation of gene expression in bacteria 
CO4: Define and classify mutations, understand the 
DNA damage and repair mechanisms; Familiarize with 
genetic recombination in bacteria, including 
conjugation, transformation and transduction process. 
CO5: Learn the principles and techniques of genetic 
engineering, understand the use of vectors and the 
basics of polymerase chain reaction, Genomic and 
cDNA libraries and also explore the applications of 
genetic engineering in industry, agriculture and 
medicine 

20MB4A Immunology and Medical 
Microbiology 

CO1: Understand types of immunity, cells of immunity 
and organs involved in immune system 
CO2: Learn about antigen and antibodies and about 
MHC 
CO3: Learn about normal flora of human body and 
pathogenicity; Study about general account on microbial 
diseases  
CO4: Gain knowledge about principles of diagnostic 
methods 
CO5: Gain knowledge on vaccines, monoclonal 
antibodies and mode of action of antibiotics   

20MB4B Microbial Ecology and 
Industrial Microbiology 

CO1:  Study about role of microorganisms in 
biogeochemical cycling, microbe-microbe interactions 
CO2: Gain knowledge about microorganisms used in 
waste management and to detect microorganisms 
present in portable water 
CO3: Recognize industrially important microorganisms; 
Learn about screening and strain improvement 
techniques. 
CO4: Gain knowledge on design of fermenter and 
fermentation process 
CO5: Gain knowledge about microbial production of 
industrial important products 

20MB5A1 Food and Diary 
Microbiology 

CO1: Understand the factors influencing microbial 
growth, contamination in foods and sources of microbial 
contamination and to adopt food sanitation and control 
measures 



CO2: Identifying the types and nature of food spoilage 
caused by microorganisms and differentiate foodborne 
diseases, intoxications and infections 
CO3: Learn about the principles of food preservation, 
methods of food processing and packaging materials 
CO4: Use of diary starter cultures in fermented dairy 
products, other fermented foods and probiotics 
CO5: Gain knowledge on microflora of milk, methods 
of preservation and fermentation of milk. 

20MB5A2 Environmental and 
Agricultural Microbiology 

CO1: Explore concept, components of ecosystem; 
microflora in soil, water and atmosphere; Host-microbe 
interactions and role of microorganisms in 
biogeochemical cycles 
CO2: Gain knowledge about microorganisms used in 
solid and liquid waste management and the process of 
bioremediation and biofouling 
CO3: Gain knowledge on soil structure, soil profile, 
physiochemical properties of soil and role of microbes 
in maintaining soil fertility  
CO4: Learn about the role of microorganisms as 
biofertilizers and biopesticides 
CO5: Understand about how various classes of microbes 
affecting agricultural fields and contributions of key 
scientists in agriculture microbiology 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



UG DEPARTMENT OF BIOCHEMISTRY  
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course 
 Name 

Cours Outcomes 
 

23BSC11 Introduction To Classical 
Biology 

CO1 :Learn the principles , classification and 
preservation of biodiversity 
CO2: Understand the plant anatomical, physiological 
and reproductive processes. 
CO3: Knowledge on animal classification, physiology, 
embryonic development and their economic importance. 
CO4: Outline the cell components, cell processes like 
cell division, heredity and molecular processes. 
CO5: Comprehend the chemical principles in shaping 
and driving the macromolecules and life processes. 

23BSC12 Introduction To Applied 
Biology 

CO1:Learn the history, Ultra structure, diversity and 
importance of microorganisms 
CO2: Understand the structure and functions of 
Biomolecules 
CO3: Learn the principles and applications of 
biotechnology in environmental and medicine 
CO4:Understand the techniques, tools of biotechnology 
in diagnosis and therapy 
CO5:Learn about bioinformatics and bio-statistical tools 
in comprehending the complex biological data 

23BC21 Biomolecules CO1:  To Learn about Histoy, scope and physical 
aspects of Biochemistry 
CO2: To Learn the Structure and Classification 
Properties and Derivatives of Carbohydrates 
CO3: To Know about the classification, Structure, 
Properties of Lipids. Students Develop the knowledge 
about functions of fats. 
CO4: To Understand about the Classification, Structure, 
Properties of amino Acids and Proteins. 
CO5: To Know about Structure and Functions of 
Porphyrins and Nucleic Acids. Students Develop 
Knowledge about Haemoglobin, Chlorophyll and 
Hereditary material DNA & RNA 

23BC22 Cell Biology CO1: To know about Structure and function of Sub 
cellular Organels 
CO2: To learn about cell division, regulation, cell cycle 
& it’s phases 
CO3: To understand the knowledge  on cell 
communication and their events  
CO4: To develop knowledge about sub cellular 
organelles and its functions within the cell 
CO5: To learn about chemical composition of 
membrane and transportation of ions   



20BC3 Enzymology Bioenergetics 
and Metabolism 

CO1 :  To know the knowledge of enzymes and their 
Basic Concepts 
CO2: To Learn about the Bioenergetics and 
Mitochondrial Electron Transport Chain 
CO3: To Understand about the Carbohydrate 
Metabolism and its significance  
CO4: To Learn about the Lipid Metabolism, 
Biosynthesis and Degradation of lipids 
CO5:To Develop the knowledge about Amino Acid 
Metabolism, Urea cycle, Creatin in   metabolism and 
synthesis of adrenal hormones by aromatic amino  acids. 

20BC4A Physiology Nutrition and 
Clinical Biochemistry 

CO1:  To Understand about Digestion and absorption of 
Foods like Carbohydrates, lipids and   Proteins. 
 CO2: To learn about Neuron and its Function. Students 
Develop knowledge about Excretory  System and role of 
kidneys  
 CO3: To Develop Knowledge on Endocrine system and 
Classification functions of   hormones 
 CO4: To Know the key points of Nutrition, Develop 
concrete base on Nutritional   aspects. Students must 
know RDA,SDA, and BMR 
CO5: To Develop about Clinical aspects, Determination 
of Status of Serum and Diagnostic Tests of Major 
Organs. 

20BC4B Microbiology Immunology 
and Molecular Biology 

CO1: To Increase Knowledge on Microbial 
Classification, Growth, Cultivation and    importance in 
food Industry. 
CO2: To Learn about Preparation of media, 
Preservation, Identification and Sterilization 
Techniques. 
CO3: To Develop the Knowledge about Fermentation 
Technology, and Industrial Productio   of alcohol, 
Antibiotics, and Enzymes. 
 CO4: To Understand about Immune system, 
Immunoglobulins, Production of Monoclonal    
Antibodies, Antigen Antibody Reactions and 
Immunodiagnostics. 
CO5: To Learn about depth Knowledge of Molecular 
Biology ,and Students Develop Clear    idea on DNA 
Replication ,Transcription, Protein Synthesis, and 
Cloning Technology in    Agriculture and Medicine.  

20BC5A Clinical Biochemistry CO1: To know about clinical laboratory  maintain and 
precautions 
CO2: To develop knowledge about laboratory tests on 
liver functioning, Renal function and GFR  
CO3: To understand about digestion, absorption of 
carbohydrates and enzymes, hormones in glucose 
regulation 



CO4: To learn about digestion, absorption of lipids, 
triglyrides, cholesterol and significance of lipoproteins  
CO5: To understand the knowledge on cardiovascular 
diseases and role of enzymes involved   

20BC5B Hematological 
Immunological 
Techniques 

CO1: To must know maintenance of clinical 
immunology laboratory and Quality control use of 
WHO standards 
CO2: To learn about composition different fractions of 
blood and lymph 
CO3: To understand the students about advanced 
diagnostic methods of clinical laboratory like ELISA 
western blot RTPCR and staining  
CO4: To understand about auto immune diseases 
CO5: To learn about diversity of immunoglobulins and 
its production   

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



UG DEPARTMENT OF BIO-TECHNOLOGY  
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name 
 

Course Outcomes 
 

23BSC11 Introduction To Classical 
Biology 

CO1: Learn the principles, classification and 
preservation of biodiversity 
CO2: Understand the plant anatomical physiological 
and reproductive processes. 
CO3: Knowledge on animal classification, 
physiology, embryonic development and their 
economic importance. 
CO4: Outline the cell components, cell processes 
like cell division, heredity and molecular processes. 
CO5: Comprehend the chemical principles in 
shaping and driving the macromolecules and life 
processes. 

23BSC12 Introduction To Applied 
Biology 

CO1: Learn the history, Ultra structure, diversity 
and importance of microorganisms. 
CO2: Understand the structure and functions of 
Biomolecules. 
CO3: Learn the principles and applications of 
biotechnology in environmental and medicine. 
CO4: Understand the techniques, tools of 
biotechnology in diagnosis and therapy. 
CO5: Learn about bioinformatics and biostatistical 
tools in comprehending the complex biological data. 

23BT21 Biomolecules And 
Analytical Techniques 

CO1: Learn about classification, structure and 
properties of Carbohydrates, Proteins and Lipids.  
CO2: Learn about structure and function of DNA, 
RNA, Vitamins and Bioenergetics.  
CO3: Learn about basic principles of 
Centrifugation, Chromatography and 
Electrophoresis.  
CO4: Learn about principles of Spectroscopy, 
Microscopy and Techniques.  
CO5: Learn about basics of Biostatistics. 

23BT22 Microbiology, Cell 
Biology 

CO1: Learn about Scope and Techniques of 
Microbiology.  
CO2: Learn about concept of Microbial species and 
strains,  
CO3: Learn about cell structure and function.  
CO4: Learn about cell signaling and control 
mechanisms.  
CO5: Learn about genome organization of 
prokaryotic and eukaryotic organisms 



20BT3 Immunology and rDNA 
Technology 

CO1: To learn about the basic mechanisms, 
distinctions and functional interplay of innate and 
adaptive immunity and the cellular/molecular 
pathways of humoral/cell-mediated adaptive 
responses.  
CO2: To learn about the structure, classes, types of 
Antibody and Antigens and factors affecting 
antigenicity. To gain knowledge that helps to take up 
research to find medicines for present incurable 
diseases.   
CO3: The course will provide an insight into basic 
aspects of immunology and rDNA technology 
CO4: Learn about Concepts of immunology and 
recombinant DNA technology.  
CO5: Learn about concepts of Bioinformatics and 
Nano Technology 

20BT4A Plant and Animal 
Biotechnology 

CO1: Students should be able to gain fundamental 
knowledge in animal and plant biotechnology and 
their applications.  
CO2:  Plant biotechnology can be defined as the 
introduction of desirable traits into plants through 
genetic modification. The student learns the qualities 
of plants in general and using this knowledge they 
will be able to suggest the propagation of useful 
plants at domestic level as well as commercial 
agriculture level. 
CO3: The student learns the various basic concepts 
and also about how this knowledge can be used for 
the welfare of the humankind by improving the 
quality of animals and animal products. 
CO4: Animal biotechnology is a branch of 
biotechnology in which molecular biology   
 techniques are used to genetically engineer (i.e., 
modify the genome of) animals in order to improve 
their suitability for pharmaceutical, agricultural or 
industrial applications. 
CO5: Learn about Bioethics, Biosafety and 
intellectual property rights 

20BT4B Environmental & 
Industrial Biotechnology 

CO1: Students should be able to gain fundamental 
knowledge in Environmental and industrial 
biotechnology and their applications.  
CO2: Environmental biotechnology addresses 
environmental problems, such as the removal of 
pollution, renewable and non-renewable energy 
generation or biomass production, by exploiting 
biological processes.  
CO3:  Industrial biotechnology is one of the most 
promising new approaches to pollution prevention, 
resource conservation, and cost reduction. It is often 



referred to as the third wave in biotechnology. 
CO4:  They learn the mechanisms involved in 
improving the organisms and processes which lead 
to improvement in yield and quality.  
CO5: Learn about the production of commercially 
important products. 

20BT5B1 ORGANIC FARMING CO1: Understand the soil profile and nutrients in 
soil  
CO2:  Appreciate the importance of organic manure 
and bio fertilizers  
CO3: Understand about different forming systems 
CO4: Produce vermi compost, farmyard manure 
from bio waste  
CO5: Acquire skill on isolation and maintenance of 
bio fertilizers  

20BT5B2 Biofertilizers and 
Biopesticides Production 

CO1: Understand the importance of bio fertilizers 
for sustainable agriculture.  
CO2: Appreciate the role of VAM in Phosphate 
solubilization  
CO3:  Define bio pesticide and its nature  
CO4: Produce bio fertilizers and bio pesticides on 
large scale  
CO5: Able to prepare inoculums for field 
application.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



UG DEPARTMENT OF COMMERCE 
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course Outcomes 

23BCC11 Fundamentals of 
Commerce 

CO1: Identify the role commerce in Economic 
Development and Societal Development.  
CO2: Equip with the knowledge of imports and 
exports and Balance of Payments. Develop the skill 
of accounting and accounting principles.  
CO3: Acquire knowledge on micro and micro 
economics and factors determine demand and 
supply.  
CO4: An idea of Indian Tax system and various 
taxes levied on in India.  
CO5: Acquire skills on web design and digital 
marketing. 

23BCC12 Business Organization CO1:  Understand the concept of Business 
Organizations. 
CO2: Knowledge about basic laws and norms of 
Business Organization.  
CO3: Ability to understand the terminologies 
associated with the field of Business Organization 
along with their relevance.  
CO4: Identify the appropriate types and functioning 
of Business Organization for solving different 
problems.  
CO5: Application of Business Organization 
principles to solve business and industry related 
problems and to understand the concept of Sole 
Proprietorship, Partnership and Joint Stock 
Company etc. 

23BCC21 Financial Accounting CO1: At the end of the course, the student will able 
to identify transactions and events that need to be 
recorded in the books of accounts.  
CO2: Equip with the knowledge of accounting 
process and preparation of final accounts of sole 
trader. 
CO3:  Develop the skill of recording financial 
transactions and preparation of reports in accordance 
with GAAP. 
 CO4: Know the difference between Joint Ventures 
and Consignment.  
CO5: Critically examine the balance sheets of a sole 
trader for different accounting periods.  
CO6: Design new accounting formulas & principles 
for business organizations. 



23BCG22 Business Management CO1: Understand the concept of Business 
Management along with the basic laws and norms.  
CO2: Able to understand the terminologies 
associated with the field of Business Management 
and control along with their relevance.  
CO3: Identify the appropriate method and 
techniques of Business Management for solving 
different problems.  
CO4:  Apply basic Business Management principles 
to solve business and industry related problems.  
CO5: Understand the concept of Planning, 
Organizing, Direction, Motivation and Control etc. 

23BCV23 Insurance 
Management 

CO1: Explore knowledge of Life insurance, history 
and its development in India.  
CO2: Know about various provisions in Life 
insurance contract.  
CO3: Understand and aware of various Life 
insurance policies.  
CO4: Explore knowledge on claims procedure & 
documentation in risk and premium.  
CO5: Have in-depth knowledge of policy conditions 
and claim procedures. 

20BCC31 Advanced Accounting CO1: Understand the concept of Non-profit 
organizations and its accounting process.  
CO2: Comprehend the concept of single-entry 
system and preparation of statement of affairs.  
CO3: familiarize with the legal formalities at the 
time of dissolution of firm.  
CO4: Prepare financial statements for partnership 
firm on dissolution of the firm.  
CO5: Employ critical thinking skill to understand 
the differences between the dissolution of the firm 
and dissolution of partnership. 

20BCC32 Business Statistics CO1: Explain the scope of statistics in business, 
perform classification and tabulation, and represent 
the data by means of simple diagrams and graphs.  
CO2: Explain and apply sampling techniques in real 
life.  
CO3: Summarize data by means of measures of 
central tendency and dispersion.  
CO4: Explain the merits and demerits of various 
measures of central tendency and dispersion.  
CO5: Perform analysis of bivariate data using 
simple correlation and simple linear regression. 



20BCG33 Marketing CO1: Recollect orientation, functions, and types of 
marketing.  
CO2: Analyze market segmentation and consumer 
buying decision process.  
CO3: Evaluate marketing mix, product policy, and 
stages in new product development.  
CO4: Access channels of distribution, 
communication mix, basics of advertising and sales 
promotion Research recent trends in marketing (e.g., 
e-marketing, online retailing (shopping malls), 
consumer rights, and consumer grievance forums. 

20BCC41 Corporate 
Accounting 

CO1: Understand the Accounting treatment of Share 
Capital and aware of process of book building.  
Demonstrate the procedure for issue of bonus shares 
and buyback of shares. 
Co2: Comprehend the important provisions of 
Companies Act, 2013 and prepare final accounts of 
a company with adjustments. 
CO3: Participate in the preparation of consolidated 
accounts for a corporate group. 
CO4: Understand analysis of complex issues, 
formulation of well-reasoned arguments and 
reaching better conclusions. 
CO5: Communicate accounting policy choices with 
reference to relevant laws and accounting standards. 

20BCC42 Cost and 
Management 
Accounting 

CO1: Understand the Accounting treatment of Share 
Capital and aware of process of book building.  
CO2: Demonstrate the procedure for issue of bonus 
shares and buyback of shares.  
CO3: Comprehend the important provisions of 
Companies Act, 2013 and prepare final accounts of 
a company with Adjustments.  
CO4: Participate in the preparation of consolidated 
accounts for a corporate group.  
CO5: Understand analysis of complex issues, 
formulation of well-reasoned arguments and 
reaching better conclusions.  
CO6: Communicate accounting policy choices with 
reference to relevant laws and accounting standards. 

20BCC43 Income Tax CO1: Acquire the complete knowledge of the tax 
evasion, tax avoidance and tax planning.  
CO2: Understand the provisions and compute 
income tax for various sources. 
 CO3: Grasp amendments made from time to time in 
Finance Act.  
CO4: Compute total income and define tax 
complication structure.  
CO5: Prepare and File IT returns of Individual at his 
own. 



20BCC44 Business 
Laws 

CO1: Understand nature, elements, and types of 
contracts.  
CO2: Analyze forms of offer, valid acceptance, and 
consideration of contracts.  
CO3: Evaluate valid contract based on capacity of 
parties, free consent or coercion, undue influence, 
fraud, and misrepresentation.  
CO4: Differentiate between void agreements and 
unlawful agreements.  
CO5: Evaluate performance and discharge of 
contracts. 

20BCC45 Auditing  CO1: Differentiate between Auditing and 
Accounting, in terms of objectives, scope, content, 
and classification  
CO2: Analyze trading transactions, vouching of cash 
receipts and payments, valuation of assets and 
liabilities. 
CO3: Compare different types of Statutory, 
Concurrent, Stock Audit, Cost Audit, Secretarial 
Audit, and CAG Audit.  
CO4: Evaluate qualifications, appointment, duties, 
powers, removal or resignation, and remuneration of 
auditors.  
CO5: Assess recent trends in auditing e.g., EDP 
Audit, computerization of auditing, and online 
auditing. 

20BCG46 Goods and Service 
Tax 

CO1: Understand the basic principles underlying the 
Indirect Taxation Statures.  
CO2: Examine the method of tax credit, Input and 
Output credit and Cross Utilization of Input Tax 
Credit.  
CO3: Identify and analyze the procedural aspects 
under different applicable statutes related to GST.  
CO4: Compute the assessable value of transactions 
related to goods and services for levy an 
determination of duty liability.  
CO5: Develop various GST Returns and reports for 
business transactions in Tally 

20BCC5A1 Advanced Corporate 
Accounting 

CO1: Understand Corporate Accounting 
environment.  
CO2: Record Transactions related to Purchase of 
Business, Amalgamation and Reconstruction.  
CO3: Analyze the situations of Purchase of Business 
and Liquidation  
CO4: Create formulas and calculations relating to 
Amalgamation, Internal Reconstruction and Holding 
company accounts.  
CO5: Acquire skills of Accounting Procedure of 
Advanced Corporate Accounting Environment. 



20BCC5A2 Software Solutions to 
Accounting 

CO1: Understand the technical environment of 
accounting software.  
CO2: Highlight the major accounting software in 
India.  
CO3: Apply basics of accounting software into 
business firms for accounting transactions.  
CO4: Understand the various versions of Tally and 
other software.  
CO5: Integrate the concept of different accounting 
software for accounting purpose  
CO6: Design new approaches for use of accounting 
software environment. 

20BCC5A3 Advertising and Media 
Planning 

CO1: Understand the role of advertising in business 
environment  
CO2: Understand the legal and ethical issues in 
advertising  
CO3: Acquire skills in creating and developing 
advertisements  
CO4: Understand up-to-date advances in the current 
media industry.  
CO5: Acquire the necessary skills for planning an 
advertising media campaign. 

20BCC5A4 Sales Promotion and 
Practice 

CO1: Analyze various sales promotion activities. 
CO2: Get exposed to new trends in sales Promotion. 
CO3: Understand the concepts of creativity in sales 
promotion.  
CO4: Enhance skills to motivate the sales person to 
reach their targets.  
CO5: Develop the skills of designing of sales 
promotion events. 

20BCG5A5 Digital Marketing CO1: Analyze online Micro and Macro 
Environment.  
CO2: Design and create website.  
CO3: Discuss search engine marketing.  
CO4: Create blogs, videos, and share. 

20BCG5A6 Service Marketing CO1: Discuss the reasons for growth of service 
sector.  
CO2: Examine the marketing strategies of Banking 
Services, insurance and education services.  
CO3: Review conflict handling and customer 
Responses in services marketing. 
CO4: Describe segmentation strategies in service 
marketing.  
CO5: Suggest measures to improve services quality 
and their service delivery. 

 
 

 



UG DEPARTMENT OF HISTORY 
COURSE OUTCOMES 

2023 - 2024 
 

Course    Code Course Name Course Outcomes 

23BA11 Fundamental of    
 social sciences 

 

CO1: Learn about the nature and importance of social 
science. 
CO2: Understand the Emergence of Culture and 
History 
CO3: Know the psychological aspects of social 
behavior 
CO4: Comprehend the nature of Polity and Economy 
CO5:  Knowledge on application of computer 
technology                                                                                                      

23BA12    Perspectives on Indian    
   Society   

CO1: Learn about the significance of human behavior 
and social dynamics. 
CO2: Remembers the Indian Heritage and freedom 
struggle 
CO3: Comprehend the philosophical foundations of 
Indian Constitution 
CO4: Knowledge on Indian Economy 

  CO5: Knowledge on basic Social Net Work 
23HIS21  Science and Human Fast COI: Students will understand the meaning of history 

and its relation to other social sciences and historical 
writing 
CO2: Learn about the origin and evolution of human 
culture.                                                                                                                     
CO3:  Know how humans transformed from the Stone 
Age to the Iron Age.                                                                                
CO4: Understand the greatness of the first Indian 
civilization in the Indus Valley.                                                                                             
CO5: Learn about the richness of Vedic culture                                                                                                                  
CO6: Student will understand the ancient Indian 
crops. 
CO7: Understand the student Second Urbanization in 
India.       

23HIS22 Age of Enlightenment 
and State Formation in 
India 

CO1:  Know the philosophies of Indian          
religions.  
CO2: Learn about the formation of states and their 
growth. 
CO3: Know the causes of the rise of Magadha and its 
political history. 
CO4:  Understand the Mauryans history and Ashoka 
Dhamma policy. 
 CO5: Will know the significance of post- Mauryan 
conditions. 
CO6: Student Understand the growth of urban centers 



in kushan period. 

20HIS3 Modern Indian History 
&Culture (1764 
TO1947)   

CO1: Unearth the true nature of the British rule and 
its disastrous impact on Indian economy and society.                                                                                                                                                                                                 
CO2: Gauge the disillusionment of people against the 
Company’s rule even during the early 19th century.                                                                                                                                                                                      
CO3: Assess the causes and effects of Reformation 
movements and also inspire the public to overthrow 
inequalities of the present-day society.                                                                                                             
CO4: Rise above petty parochial issues after 
understanding the sacrificial saga of freedom struggle.            
CO5:  Evaluate the undercurrent of communal politics 
that led to India’s partition and identify. the. Enemies 
of India’s integrity and sovereignty                                                                                                                       
CO6: Visualize where places are in relation to one 
another through map pointing. 

20HIS4A History& Culture Of 
Andhra (from 1512 to 
1956 A. D)     

CO1: Interpret social and culture transformation from 
medieval to modern Andhra.                                        
CO2: Relate key historical development during 
medieval period occurring in costal Andhra and 
Telangana regions and analyze socio-political and 
economic changes under Qutbshahi rules.                   
CO3: Understand gradual change, or change in certain 
aspects of society in Andhra, rather than rapid or 
fundamental changes.                                                                                                                                                                        
CO4: Explain how the English East India company 
became the most dominant power and outline the 
impact of colonial on different aspects in Andhra.                                                                                                                      
CO5: Outline the issues related to caste, women, 
widow remarriage, child marriage, social reforms and 
the laws and policies of colonial administration 
towards these issues.                                                                  
CO6: Take pride in the non-violence struggle for 
Indian Independence and relate the important of peace 
in every life.                                                                                                                                                                  
CO7: Apply the knowledge of the regional history to 
understand the regional linguistic and other cultural 
aspirations of the present-day society.                                                                                                                        
CO8: Visualize where places are in relation  
to one another through map pointing.    

20HIS4B History of Modern 
World (from 15th 
Cent. A.D to1945 
A.D) 

CO1; Demonstrate advanced factual knowledge of 
world histories, politics, and cultures.                               
CO2: Assess and appraise the developments in art, 
literature, and society during the Renaissance and 
utilize content knowledge of the Reformation and 
Counter Reformation to make predictions about the 
evolution of Christianity in Europe and abroad.                                                                                                             
CO3: Evaluate the causes for the Glorious Revolution 
and American Revolution and identify the background 
for the evolution of human rights movement.                                                                                        



CO 4: Understand the main events of the French 
Revolution and its significance in the shift in 
European culture from Enlightenment to Romanticis.                                                                                                                          
CO5: Think how Russia's traditional monarchy was 
replaced with the world's first Communist state.   
CO6: Know how the world wars affected people all 
over the world and the destruction they caused.   

20HIS5-6B Tourism and 
Hospitality Services 

 CO1: Understand hospital it yasa career.                                                                                                                                   
 CO2; Inculcate interpersonal skills.                                                                                                                                                                                                                                                                                                                                                                             
 CO3: Develop the ability for multitask in grand crisis 
management.                                                                                 
CO4: Understand the spirit of teamwork.                                                                                                                              
CO5: Acknowledge the importance of  
Guest service and satisfaction. 

20HIS-7B Tourism Guidance 
and Operating Skills 

CO1: Acquire guiding operating of soft skills.                                                                                                                                        
CO2: Understand different situations under which one 
has to work.                                                                                            
CO3: Cultivate cultural awareness and flexibility.                                                                                                                                
CO4: Understand and apply team spirit.                                                                                                                                                             
CO5: Plan and organize tour operations Efficiently. 
CO6:  To remember the origin and development of 
transport system  
. CO7: To gain the knowledge about various modes of 
transportation and its usages. 
 CO8: To familiarize the India’s famous tourist travel 
services and their role on tourism developments. 
 

 
 
 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 



UG DEPATMENT OF ECONOMICS 
COURSE OUTCOMES 

2023 - 2024 
Course code Course Name Course Outcomes 

23BA11 Fundamentals Of Social 
Sciences 
 

CO1: Learn about the nature and importance of social 
science. 
CO2: Understand the Emergence of Culture and 
History  
CO3: Know the psychological aspects of social 
behavior  
CO4: Comprehend the nature of Polity and Economy  
CO5: Knowledge on application of computer 
technology. 

23BA12 Perspectives On Indian 
Society 
 

Co1: Learn about the significance of human behavior 
and social dynamics.  
CO2: Remembers the Indian Heritage and freedom 
struggle  
CO3: Comprehend the philosophical foundations of 
Indian Constitution  
CO4: Knowledge on Indian Economy 

23BA21 Microeconomics 
 

 CO1: Articulate the nature and scope of  
economics with regard to wealth, welfare and 
Scarcity.  
CO2: Categorize different methodologies in 
Economics.  
CO3: Estimate price, income and cross elasticity of 
demand by using Demand analysis.  
CO4: Distinguish between Cardinal and Ordinal 
Utilities.  
CO5: Correlate indifference curve analysis with price 
or budget line.  
CO6: Classify different types of production functions.  
CO7: Classify different types of cost & revenue 
analysis.  
CO8: Analyze different types Market structures & 
determinations of price & out put of different 
markets.  
CO9: Differentiate Monopolistic Competition from 
monopoly.  
CO10: Analyze Different theories of wages.  
CO11: Analyze Different theories of profit. 

23BA22 Mathematical Methods 
for Economics 
 

CO1: Explain the basics of sets, functions and their 
graphical representation  
CO2: Learn the rules of differentiation and apply the 
same to economic problems  
CO3: Learn and use maxima and minima to 
Optimization problems in economics  
CO4: Apply rules of integration to estimate the size of 



consumers’ and producers’ surplus  
CO5: Solve the economic problems through the 
application of the Matrix Theory 

20ECO3 Development 
Economics 

 CO1: Distinguish between Economics growth &     
Economics Development.  
 CO2: Classify Different theories of Economics 
Growth. 
 CO3: Evaluate Choice of Techniques Concept by 
using Capital intensive Method, Labour intensive 
Method.  
 CO4: Explain basic features of Indian Economy, 
demographic features, population dividend Policy  
 CO5: Demonstrate the measures taken by the  
government in order to irradiate poverty.  
 CO6: Analyze how Economic reforms like 
liberalization, Privatization and Globalization. 

20ECO4A Economic Development 
India And Andhra 
Pradesh 

CO1: Interpret the importance of agriculture in India 
in Economic point of view.  
CO2: Analyze the pros &cons of Indian Industrial 
Policies.  
CO3: Infer the problems &Prospects of small-scale 
industries {MSME} in India.  
CO4: Discuss about pros & Cons of Disinvestment    
in India.  
CO5: Discuss about objectives of five-year plans & 
NITI Ayog.  
CO6: Compare GSDP of Andhra Pradesh with that of 
other states 

20ECO4B Statistical Methods for  
Economics 

CO1: Describe the importance of Statistics in  
 real life.  
CO2: Formulate complete, concise, and correct 
mathematical proofs.  
CO3: Estimate problems using multiple mathematical 
and statistical Tools measuring relationships by using 
standard techniques.  
CO4: assess the data-based models.  
CO5: Measures of Central Tendency and Dispersion.  
CO6: Calculate Time Series and Index Numbers. 

20ECO5C1 Insurance Services 
 

CO1: Explain the concept and principles of insurance 
service and functioning of insurance service agencies; 
CO2: Identify and analyze the opportunities related 
insurance services in local rural area; 
CO3: Apply the concepts and principles of insurance 
to build a career in Insurance services; 
CO4: Demonstrate practical skills to enable them to 
start insurance service agency or earn wage 
employment in it. 

20ECO5C2 Banking And Financial 
Services 
 

CO1: Explain the concept and essentials banking and 
financial services. 
CO2: Identify and analyze the employment 



opportunities related to banks and other financial 
institutions. 
CO3: Apply the concepts to banking and financial 
opportunities and formulate ideas related to them. 
CO4: Demonstrate practical skills to enable them to 
get employment in Banks and other financial 
institutions as business correspondents or Common 
Service Centers or marketing agents. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 
 

 
 
 



UG DEPARTMENT OF POLITICAL SCIENCE 
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course Outcomes 

23BA11 Fundamental Of Social 
Sciences 
 

CO1: Learn about the nature and   Importance of 
social science. 
CO2: Understand the Emergence of Culture and 
History 
CO3:  Know the psychological aspects of social 
behavior 
CO4:  Comprehend the nature of Polity and Economy 
CO5:   Knowledge on application of computer 
technology                                                                                                      

23BA12 Perspectives on Indian    
 Society   

CO1: Learn about the significance of   human 
behavior and social dynamics. 
CO2: Remembers the Indian Heritage and freedom 
struggle 
CO3: Comprehend the philosophical foundations of 
Indian Constitution 
CO4: Knowledge on Indian Economy 
CO5: Knowledge on basic Social Network  

23POL21 Fundamentals Of 
Political Science 

COI: Learn Nature, Impotence and Relationship with 
Other Social Sciences.                                                                                                                                                                                                                            
CO2: Understand the traditional and modern 
approaches.                                                                                                                  
CO3: Know the origin and evolution of the state.                                                                                
CO4: Comprehend the development of social contract 
theory.                                                                                             
CO5: Understand the birth of modern state. 
CO6: Student will understand the ancient Indian 
crops. 
CO7: Understand the student Second Urbanization in 
India.     

20POL3 Indian Government 
and Politics 

CO1: Demonstrate the constitutional development in 
India during British rule. Explain the salient features 
of the Indian constitution.  
CO2: Illustrate basic structure of the constitution.   
CO3: Demonstrate mode of appointment powers and 
function of the President of India.  
CO4: Explain the mode of appointment process and 
functions of the Government.  
CO5: Analyze the Indian Judiciary powers and 
functions. 



20POL4A Indian Political Process CO1: Demonstrate features of Indian Federal System 
– Centre State relations.  
CO2: Discuss about Federal Process in India.  
CO3: Demonstrate Democratic decentralization and 
Panchayat Raj system. 
CO4: Explain the role of Caste, Religion, Language 
and Regionalism in India.   
CO5: Describe how criminalization of Politics harms 
the democratic system.  
CO6: Articulate the role of NITI Ayog, Finance 
Commission Comptroller and Auditor General of 
India, Central Vigilance Commission, Central 
information commission, Lokpal and Loayukta.  

20POL4B Western Political 
Thought 

CO1: Distinguish between Plato and Aristotle Theory 
with regard to Classical Western Political Thought.  
CO2: Discuss about early Medieval to the beginning 
of Modern thought.  
CO3: Classify Thomas Hobbes, John Locke and 
Rousseau Theories on Liberal Thought.   
CO4: Classify Jeremy Bentham and John Stuart Mill 
Philosophy with regard to Liberal Democratic 
thoughts.  
CO5: Compare Karl Marks and Antonio Gramsci 
Philosophies in connection with Philosophical 
idealism. 

20POL5A 
 

E-Governance CO1: Acquaint student with the          introduction to 
good governance and how it can be achieved by 
information and communication technology. 
CO2: Understand the growing needs of E-
Governance, improving transparency in the system of 
governance 
CO3: Have understanding of various government 
schemes and E-Governance projects and initiatives. 
CO4: Provide the practical knowledge about the 
effective delivery of citizen services through online 
mode.  
CO5: Realize the issues and challenges of E-
Governance 

20POL5B 
 

Local Administration CO1: Understand the existing context of Local 
Government Institutions in India.  
CO2: Have knowledge on the need of empowerment 
and autonomy of LGIs.  
CO3: Provide an overview on financial resources and 
constitutional provisions. 
CO4: Analyze the issues, problems and conflicts in 
Local Administration.  
CO5: Develop communication skills to interact with 
the elected members and officials. 
CO6: Enhance skills for observation, organizing, 
networking, documentation. 



UG DEPARTMENT OF COMPUTER SCIENCE  
B.C.A 

COURSE OUTCOMES 
2023 - 2024 

Course Code Course Name Course Outcomes 
23BCA11 Fundamentals Of 

Commerce 
CO1 Able to Identify the role commerce in Economic 
Development and Societal Development. Equip with 
the knowledge of imports and exports and Balance of 
Payments. 
CO2  Develop the skill of accounting and accounting 
principles. 
CO3  They acquire knowledge on micro and micro 
economics and factors determine demand and supply. 
CO4  An idea of Indian Tax system and various taxes 
levied on in India. 
CO5 They will acquire skills on web design and digital 
marketing 

23BCA12    Business Organization 
 

CO1 Ability to understand the concept of Business 
Organization along with the basic laws 
CO2 Ability to understand the norms of Business 
Organization. 
CO3 The ability to understand the terminologies 
associated with the field of Business Organization 
along with their relevance 
CO4 The ability to understand to identify the 
appropriate types and functioning of Business 
Organization for solving different problems. 

23BCA21 Office Automation 
Tools 
 

CO1 To understand concept of Word Processor and use 
its features. 
CO2 To use the advanced features of Ms-Word 
to make day to day usage easier. 
CO3To work comfortably with Ms-Excel Environment. 
CO4 To Create worksheets and use advanced features 
of Excel. 
CO5 To create presentations and inserting multimedia 
items in them. 

23BCA22 Programming In C 
 

CO1Understand the basic terminology used in 
computer programming. 
CO2Write, compile and debug programs in C 
language. 
CO3Use different data types in a computer 
program. 
CO4Design programs involving decision 
structures, loops and functions. 
CO5 Understand the dynamics of memory by the 
use of pointers and Structures. Apply different 
operations in File handling. 
 



PG DEPARTMENT OF COMPUTER SCIENCES 
(M.C.A)  

COURSE OUTCOMES 
2023 - 2024 

 

Course Code Course Name Course Outcomes 

23MCAT101 Discrete Mathematical 
Structures 

C101.1 Understand about introduction of 
discrete mathematical structures. 
C101.2 Understand the Counting Techniques 
and Permutations and combinations. 
C101.3 Understand about in detail about Graphs 
and Connectivity. 
C101.4 Understand about in detail Trees, 
Spanning Trees and their applications. 
C101.5 Understand about Boolean Algebra, 
Representing Boolean functions and 
Minimization of Boolean functions and Models 
of Computation 

23MCAT102 Management Accountancy C102.1Understand the basic concept of 
Principles Of Accounting and Final Accounts. 
C102.2Understand about in detail about Ratio 
Analysis. 
C102.3Understand about the concepts of 
Costing, Budget and Budgetary Control 
C102.4Understand about Marginal Costing. 
C102.5Understanding the Introduction To 
Computerized Accounting System. 

23MCAT103 Programming And Data 
Structures 

C103.1Understand the Fundamentals and Basic 
concepts of C Programming. 
C103.2Understand about in detail about Arrays, 
Functions. 
C103.3Understand the concepts of Pointers and 
its applications 
C103.4Understand the concepts of Derived Data 
Types and Data Structures. 
C103.5Understand the concepts of Linked Lists, 
Trees, Graphs, Searching and Sorting. 



23MCAT104 Computer Organisation C104.1Understand the basics of Digital Logic Circuits 
and Digital Components. 
C104.2Understand about the Concepts of Data 
Representation, Register Transfer and 
Micro Operations. 
C104.3Understand the concept of Assembly Language 
Instructions, 8085 Microprocessor Instruction Set 
Architecture ,Basic Computer Organization and Design 
. Central Processing Unit. 
C104.4Understand about the concept of Central 
Processing Unit, Input /Output Organization. 
C104.5Understand about the concept of Priority 
interrupt, Direct Memory Access and Memory 
Organization. 

23MCAT105 Operating Systems C105.1Understand the concept of Introduction to 
Operating Systems and Process 
Management. 
C105.2Understand about Process Synchronization and 
Deadlocks in detail. 
C105.3Understand about Process memory management 
and virtual memory 
C105.4Understand about the concept of File System 
Implementation, Mass-storage structure. 
C105.5Understand the concept of Protection and Case 
Study. 

23MCAT106 Design And Analysis 
of Algorithms 

C106.1Understand about the Asymptotic Notations, 
Mathematical Analysis of Non- recursive and 
recursive Algorithms and 
C106.2Selection Sort and Bubble sort, Sequential 
Search and Exhaustive Search. Understand about the 
Divide-and-Conquer technique, Decrease-and-
Conquer. 
C106.3Transform-and-Conquer techniques. 
Understand the Optimal Binary Search Trees, The 
Knapsack Problem. 
C106.4Prim’s Algorithm,  Kruskal’s Algorithm, 
Dijkstra’ s Algorithm. Understand about the 
Decision Trees, P, NP and NP- complete problems, 
C106.5Backtracking, Branch-and-Bound, 
Approximation Algorithms for NP-hard Problems. 

23MCAP107 C Programming and Data 
Structures Lab 

CO107.1: Able to write code for different types of 
programs using C Programming. 
CO107.2: Able to write code programs of Data 
Structures. 
CO107.3: The students are able to write/code 
and own programs using C Programming. 



23MCAP108 Operating Systems and 
Computer Organisation Lab 

C108.1The students able to write code in UNIX 
operating system using some basic 
commands. 
C108.2The students able to write code some basic 
programs using Shell Programming. 

C108.3The students are able to write/code different 
types of algorithms using 
C/C++/JAVA. 
C108.4The students able to do Digital Logic Design 
Experiments 
C108.5The students able to write 
8085/86AssemblyLanguage Programs 

23MCAT110 Fundamentals of Computers CO110.1: Explain the concept of input and output 
devices of Computers and how it works and recognize 
the basic terminology used in computer programming 
CO110.2: Able to develop techniques of writing 
algorithms pseudo codes and logic CO110.3: 
Summarize the concepts of Operating Systems 
CO110.4: Recognize the Computer networks, types of 
networks and topologies, 
CO110.5:network devices and get introduction to 
internet and email. 

23MCAP111 Fundamentals of      Computers 
Lab 

CO111.1: Understand about the internal parts of a 
computer, peripherals, I/O ports, connecting cables. 
CO111.2: Able to install Operating System, able to 
write basic command line interface commands on 
MSDOS. 
CO111.3: Know about Internet, Browsing, Email. 
CO111.4: Able to work on Office Tools such as 
Word processors, Spreadsheets and Presentation tools. 
CO111.5: Able to Write Algorithms, Flow Charts for 
simple programs in C. 

23MCAT202 Object Oriented 
Programming through Java 

C202.1 Understand Introduction to basic concepts of 
OOP. 
C202.2 Understand about Inheritance, Interfaces, 
Packages and Enumeration. 
C202.3Understand about Exceptions and Multi 
Threading. 
C202.4UnderstandaboutAppletsandEvent Handling. 
C202.5Understandabout Abstract Window Toolkit and 
Swings. 

23MCAT203 Database Management 
Systems 

C203.1 Able to understand the Introduction of 
Database System, Data Modeling 
Using the Entity-Relationship Model 
C203.2 Able to understand Relational Data Model and 
Relational Database Constraints, Relational Algebra 
and Relational Calculus. 
C203.3 Able to mapping from ER to Relational, EER 
to relational, Schema Definition, Basic Constraints 
and Queries 
C203.4 Able to understand Relational Data base 
Design, Indexing Structures for files 
C203.5 Able to understand Transaction Processing, 
Concurrency Control Techniques 



23MCAT204 Formal Languages & 
Automata Theory 

C204.1 Understand the concept of Finite Automata and 
Regular Expressions 
C204.2 Understand the concept of Regular sets& 
Regular Grammars 
C204.3Understand the concept of Context Free 
Grammars and Languages, Pushdown Automata 
C204.4 Understand about Turing Machines, Universal 
Turing Machines and Undecidability in detail. 
C204.5Understandtheconcept of The Propositional 
calculus and The Predicate calculus. 

23MCAT205 Data Mining Concepts 
And Techniques 

C205.1Abletounderstandaboutoverview of Data 
Warehouse and OLAP technology, Data 
Preprocessing. 
C205.2AbletounderstandabouttheDataTransformatio
nandDataDiscretization, Introduction to Data Mining. 
C205.3AbletounderstandabouttheGettingtoknowyour
Data,Concept Description. 
C205.4AbletounderstandabouttheMiningFrequentPatt
erns,Associationsand Correlations, Classification Basic 
Concepts 
C205.5AbletounderstandabouttheBayesClassification
Methods, Classification by Back Propagation, Cluster 
Analysis. 

23MCAT206 Internet Of Things 
(ElectivE–I) 

C206.1AbletounderstandabouttheIntroductiontoInter
netofThings,IoTEnabling Technologies, IoT Levels & 
Deployment Templates Domain Specific IoTs 
C206.2 Able to understand about the IOT&M2M, 
SNMP 
C206.3Abletounderstand about the IoT Platforms 
Design Methodology 
C206.4Abletounderstand about the IoT Physical 
Devices& Endpoints 

23MCAP207 Object Oriented 
Programming through 
Java Lab 

C207.1StudentscanabletowriteprogramsinJavausingOOP
.C207.2Studentscanabletocodeprograms related to real 
life scenario. 
C207.3StudentscanabletocodeprogramsinJavausingInher
itanceandusing Adapter classes. 

23MCAP208 Database Management 
Systems Lab 

C208.1AbletowriteSQLqueriesusingDDL,DML,DC
Lcommands 
C208.2Ableto write SQL queries on aggregate and 
conversion functions 
C208.3Ableto write PL/SQL programs on exception 
handling, control structures 
C208.4AbletowritePL/SQL programs oncursors, 
procedures, triggers. 

23MCAP209 Skill Development Course 
with Python 

C209.1: Able to understand the basics of 
Python Programming language. 
C209.2: Able to use various functions and methods of 
Python Programming. 
C209.3: Able to comprehend Multithread 
Programming and GUI Programming. 
C209.4:Able to understand Web Programming 
and Database Programming. 



23MCAT301 Information Security and 
Cryptography 

C301.1:Able to understand the security approaches 
and techniques,  
C301.2:Able to understand the number theory and 
Symmetric Key Cryptography 
C301.3:Able to understand Asymmetric key 
cryptographic algorithms.  
C301.4:Able to understand the User Authentication 
Mechanisms ,System security 
C301.5:Able to understand the Internet Security 
Protocols and Network Security 

23MCAT302 Big Data Analytics C302.1:Understand about introduction to Big Data and 
Hadoop 
C302.2:Understand about Real Time Analytics, Map 
Reduce Programming 
C302.3:Understand about Streaming in Spark, 
Machine Learning, Map Reduce Advanced 
Programming 
C302.4:Understand about Graph Representation in 
Map Reduce, Graph Analytics in Spark. 
C302.5:Understand about Programming with RDDs-
Basics, Spark SQL overview 

23MCAT303 Object Oriented Software 
Engineering 

C303.1: Able to understand about the Introduction 
to Object Oriented Software Engineering and Object 
Orientation,  
C303.2: Able to understand about Requirements 
Engineering and Unified Modeling Language & Use 
Case Modeling. 
C303.3:Able to understand about the Class Design 
and Class Diagrams, Software Design and 
Architecture. 
C303.4:Able to understand about the Design 
Patterns  and  Software Testing.  
C303.5:Able to understand about the Software 
Project Management, Software Process Models 

23MCAT304 Web Technologies C304.1:Able to Understand the concept of Networking 
Protocols and OSI Model, 
Internetworking Concepts, Devices, Basics, History and 
Architecture. 
C304.2:Able to Understand about TCP/IP Basics  and 
difference between TCP and UDP 
C304.3:Able to Understand about DNS, Email, FTP, 
WWW, HTTP and TELNE and 
 E-Commerce 
C304.4:Able to understand the  concepts of Web 
Technologies  and Static, Dynamic and  Active  Web 
Pages. 
C304.5:Able to Understand the concepts of 
Middleware and Component-based 
 E-commerce Architectures, EDI, XML and WAP. 

23MCAT305 Cloud Computing 
(Elective-II) 

C305.1:Able to understand about the Cloud 
Computing basics, Intranet and Cloud, 
Services and Business Applications, 
Salesforce.com, Organization and Cloud 
Computing 
C305.2:Able to understand about the Hardware 



and Infrastructure , Overview of Software as a 
Service, Overview of Industries Software plus 
Services, Mobile device Integration. 
C305.3:Able to understand about Developing the 
Applications like Google, Microsoft, Intuit 
QuickBase, Local Clients and thin clients 
C305.4 :Able to understand about the Migrating 
the Cloud, Cloud Services 
C305.5:To understand the best practices and 
future of cloud computing 

23MCAP307 Web Technologies and 
Object Oriented Software 
Engineering Lab 

C307.1 :Students can able to create Web pages 
using HTML/DHTML and using 
CSS in it. 
C307.2:Students can able  to write Java 
Script Programs to demonstrate the 
working of conditional, looping statements, 
arrays, functions, event handling, validation 
controls. 
C307.3:Students can able to develop simple 
applications like client server programming 
using Java Script, Servlets, ASP, JSP and a 
webapplication with database connectivity. 

23MCAP308 Big Data Analytics Lab C308.1:Able to implement data structures, 
generic types 
C308.2:Able to setup and install Hadoop 
C308.3:Able to implement file management 
tasks and programs in Hadoop 

23MCAP309 Innovation, 
Entrepreneurship and 
Intellectual Property 
Rights 

C309.1:Able to understand Role and 
importance Technology developments, 
Innovation in Current Environment 
C309.2:Able to understand Entrepreneurship 
and Its Evolution 
C309.3:Able to understand Intellectual 
Property Law 
C309.4:Able to understand Patent Law – 
Rights and Limitations 

23MCAP401 Project work CO-1To understand the web designing process 
based projects. 
CO-2To understand the changes occurring in 
the field of software through IEEE projects. 
To review latest technologies and innovation 
in the field of Industry. 
CO-3To assess the coding process given by the 
students. 
Elevate the students to meet the global 
standards. 
CO-4To give a input to present the project on 
different areas which are suitable to the present 
scenario. 

 

 
 



PG DEPARTMENT OF MANAGEMENT STUDIES 
M.B.A  

COURSE OUTCOMES 
2023 - 2024 

 

Course Code Course Name Course Outcomes 

23MBA1C1 Perspectives of 
Management 

CO1. To familiarize the students with the 
theory and practice of management. 
CO2. Encourage to develop and understanding 
of the students towards basic management 
concepts. 
CO3. Exposed to the use of contemporary 
management practices. 
CO4. To know the various leadership styles. 
CO5. To understand various control techniques 
of management. 

23MBA1C2 Accounting for 
Management 
 

CO1. To develop an insight of postulates, 
principles and techniques of accounting 
CO2. To utilization of financial and accounting 
information for planning and decision making. 
CO3. To provide skills on contemporary 
accounting management mythology and issues. 
CO4. To help control emerging modern 
concepts of cost and management accounting. 
CO5. To understand various budgeting 
concepts. 

23MBA1C3  Business Environment CO1. To familiarize the students with the 
business environment conditions prevailing in 
India and understand its implications to 
business.  
CO2. To understand various industrial policies 
and resolutions. 
CO3. To acquaint the students with concepts of 
macroeconomic frame works. 
CO4. Helps in understanding the economic 
environment of various economic philosophies. 
CO5. To know the globalization and 
international economic integration concepts. 

23MBA1C4 Managerial Economics CO1. To enable the students to understand 
economic concepts and theories and their 
applications in management decision making. 
CO2. Familiarize the students with concepts 
and techniques used in micro economic theory. 
CO3. To develop and apply concepts and 
techniques of managerial economics in making 
decisions to different business situations. 
CO4. To understand price under various 
competitions. 
CO5. To know about the inflation measures. 



23MAB1C5 Managerial 
Communication Skills 

CO1. To equip the students with the necessary 
techniques and skills of communication to 
inform others. 
CO2. To inspire the students and analyst their 
activity and willing cooperation in the 
performance of their jobs. 
CO3. To develop skills and competencies in 
participants to be able to communicate 
effectively through written and oral 
communication. 
CO4. Focus on practice and skills development. 
CO5. To know the significances of writing 
skills. 

23MBA1C6 Organizational Behaviour CO1. To understand the student about the 
organizational theories 
CO2. To understand the motivational theories. 
CO3. To focus on group dynamics. 
CO4. Help students develop and understanding 
of the concepts of behavioral processes in 
organization. 
CO5. To understand the concepts of 
organization structure and cultures. 

23MBA1C7 Quantitative Techniques 
for Management 

CO1. To make the students familiar with the 
statistical and mathematical techniques and 
their applications in business decision making. 
CO2. To familiarize with basic linear 
programming techniques. 
CO3. Helps students to apply quantitative tools 
in business decision makings. 
CO4. To understand the concepts of probability. 
CO5. To apply sampling techniques in real life 
for problem solving 

23MBA2C1 Marketing Management CO1. To develop an understanding of the 
concepts, issues and strategies in marketing 
management. 
CO2. To know the concepts, strategies and 
contemporary marketing issues of products 
and services. 
CO3. To understand the impact of macro and 
micro environment of marketing with global 
concerned. 
CO4. To understand the various pricing 
policies and strategies in pricing decisions. 
CO5. To know about marketing 
communication concepts. 

23MBA2C2 Financial Management CO1. To equip the students with basic 
principles of financial management and 
techniques. 
CO2. Develops concepts and techniques of 
financial management for business forecasting. 
CO3. To know the challenges and decision 
makings under risk, uncertainty in financial 
management. 
CO4. To understand various financing 



decisions. 
CO5. To explain the impact of types of 
inventory costs on inventory management 
decisions. 

23MBA2C3 Human Resource 
Management 

CO1. To equip the students with basic concepts 
of human resource management 
CO2. To understand the various functions of 
HRM including industrial relations and 
liberalized environment. 
CO3.  Exposes students to the conceptual and 
practical accepts of human resource 
management. 
CO4. To describe HRM plays an important role 
in the modern organizations. 
CO5. To understand the compensation policies 
and methods of payments 

23MBA2C4 Operations Management 
 

CO1. To acquaint the students with decision 
making process and various aspects of 
production management. 
CO2. To expose students to the need for 
formulating appropriate operations strategy. 
CO3. To understand the need for alignment of 
the operations with other functions of the 
organization. 
CO4. To explain the need for aggregate 
planning and the steps in aggregate planning. 
CO5. To highlight the importance of scheduling 
in operations management.  

23MBA2C5 Operations Research CO1. To make the students familiar with 
operations research tools and business decision 
making. 
CO2. To acquaint the students with the 
principles and techniques of operations 
research. 
CO3. To apply the OR decision models in 
different functional areas of management. 
CO4. Optimize the allocation of resources to 
demand points in the best possible way using 
various techniques. 
CO5. To formulate network models for service 
and manufacturing systems. 

23MBA2C6  Computer Applications 
in Management 

CO 1. The objective of the course is to provide 
an insight into basic features of computer 
systems and their applications in managerial 
decision making. 
CO 2. To providing the participants an 
opportunity to study and implementation of the 
data base in corporate environment. 
CO 3. To understand the concept of input and 
output devices of computers. 
CO 4. To learn basic word processing 
spreadsheet and presentation graphics soft skills 



CO 5. To know the concepts of computer 
networks. 

23MBA2C7 Research Methodology 
for Management 

CO 1. To equip the students with basic 
understanding of research methodology and to 
provide insight into the application of the 
modern analytical tools and techniques for the 
purpose of management decision making. 
CO 2 To understand advanced concepts of 
research methodology in the field of 
management. 
CO 3. To introduce multidisciplinary analytical 
research tools to the abetter decision making in 
an organisation. 
CO 4. To design research process, sampling 
techniques and data collection methods. 
CO 5. To know the importance of non 
parametric tests and applications. 

23MBA3C1 Entrepreneurship 
 

CO1. The course is to expose the students to the 
subject of entrepreneurship and small business 
management, so as to prepare them to establish 
and a new enterprise and effectively manage the 
same. 
CO2.To develops an entrepreneurial mind set 
and gain insights about the critical role of 
creativity and innovation. 
CO3.To provide an overview of the major 
strategic and operations issues that typically 
confronts young growing businesses. 
CO4.To develop the entrepreneur skills in both 
men and women students. 
CO5.To develop creativity ideas in student 
community 

23MBA3C2 VUCA Management: 
 

CO1.Students to evaluate the importance of the 
VUCA management in the modern 
organizations 
CO2. To know the importance of the VUCA 
concepts in the present business scenario. 
CO3. To know the implementation of the 
VUCA concepts in the functional areas of the 
business. 
CO 4. To know the importance of mergers and 
takeovers. 
CO5.To understand the importance of VUCA in 
product management. 

23MBA3C3 Corporate Legal Frame 
Work 

CO1. To assist the students in understanding 
corporate laws effecting the operations of a 
business enterprise. 
CO2. Helps to acquaint the students with the 
basic laws which govern and regulate business 
entities and transactions. 



CO3. Provides basic provisions and 
contemporary issues. 
CO4. To understand intellectual property rights 
and concept in present scenario. 
CO5. To equip the knowledge on consumers 
protection acts in India.  

23MBA3EA1 Financial Markets and 
Services 

CO1. To enlighten the students with the 
concepts and practical dynamics of financial 
markets and financial services. 
CO2. To understand the role of financial 
services in business organisation and to give an 
insight into the strategic, regulatory and 
operating and managerial issues. 
CO3. Examines the present status and 
developments that are taking place in the 
financial sector. 
CO4. To know about mutual funds and venture 
capital issues. 
CO5. To enlighten the students on credit rating 
and microfinance. 

23MBA3EA2 Security Analysis and 
Portfolio Management 

CO1. To enlighten the students with the 
concepts and practical applications of security 
analysis and portfolio management. 
CO2. To develop strategic and policy 
perspectives with respect to the principles of 
portfolio management. 
CO3. To evaluate various securities in the 
investment decisions. 
CO4. To understand the concepts of 
fundamental analysis. 
CO5. To equip the students in portfolio 
management. 

23MBA3EB1 Consumer Behaviour and 
Customer Relationship 
Management 

CO1. Provides insight into consumer 
psychology with special focus on marketing 
stimuli and its effect on consumer behaviour 
CO2. To understand the life marketing in 
consumers. 
CO3. To acquaint the students with consumer 
decision process. 
CO4. To enlighten the students with the 
concepts and practical applications of consumer 
behaviour. 
CO5. To evaluate and importance of the CRM 
concepts. 

23MBA3EB2 Services Marketing CO1. To enlighten the students with the 
concepts and practical applications of services 
marketing. 
CO2 To acquaint the students with the unique 
challenges faced by service marketers. 
CO3. Focusing on the emerging trends of 
service marketing applications. 
CO4. To know about the service quality 
management concepts. 
CO5. To understand external and internal 



marketing of services 

23MBA3EC1 Industrial Relations CO1. To enlighten the students with the 
concepts and practical applications of industrial 
relations. 
CO2. To understand the industrial relations 
perspectives, conflict models vs. collaborative 
models. 
CO3. To evaluate industrial relations in 
domestic, global and socio-economic 
perspectives. 
CO4. To understand promotion of harmonious 
relations and settlement of industrial disputes. 
CO 5. To know about collective bargaining and 
workers participation in management. 

23MBA3EC2 Compensation and 
Welfare Management 

CO1. To enlighten the students with the 
concepts and strategies of compensation and 
welfare management. 
CO2. To understanding on various issues, 
approaches and practices of compensation 
management. 
CO3. To design, analyze and restructure of 
reward management policies, systems and 
practices. 
CO 4. To understand employee welfare 
programmes. 
CO5. To know about labour welfare 
administrations functions.  

23MBA4C1 Strategic Management CO1. To enlighten the students with the 
concepts and practical applications of business 
policy and the process of the strategic 
management. 
CO2. To understand the implementation 
process aspects of strategy. 
CO3. To emphasize on strategic analysis, inter 
dependent of strategic management. 
CO4. To understand the business mission, 
vision and types of strategies. 
CO5. To know about strategy implementation 
and evaluation concepts. 

23MBA4EA1 Financial Derivatives CO 1. To enlighten the students with the 
concepts and practical applications of 
derivatives in the security markets. 
CO 2. Aims to sets up study in the field of 
investments related to options, features and 
other derivative securities. 
CO 3. To acquaint students with derivative 
securities, markets, pricing, hedging and 
trading, strategies of derivative. 
CO 4. To know about the option pricing and 



pricing models. 
CO 5. To understand swaps and their functions. 

23MBA4EA2 Behavioral Finance CO 1. To develop the principles of behavioural 
finance in the organizations. 
CO 2. Emphasis is on core ideas and techniques 
with reinforced understanding and using 
practical examples of behavioural finance. 
CO 3. To understand and apply concepts of 
behavioural finance. 
CO 4. To acquaint the students with 
behavioural fiancé. 
CO 5. To enlighten the students with the 
emotions and decision making. 

23MBA4EA3 International Financial 
Management 

CO 1. To enlighten the students with the 
concepts and practical applications of 
international financial management. 
CO 2. To acquaint the students with the 
conceptual frame work of the key decisions area 
in international finance. 
CO3. To provide an overview of the 
international financial environment in which 
multinational forms operations. 
CO 4. To enlighten the students with the foreign 
investment decisions. 
CO 5. To develop an understanding of 
international accounting and reporting. 

23MBA4EB1 Sales and Distribution 
Management 

CO 1. To enlighten the students with the 
concepts and practical applications of sales and 
distribution management. 
CO 2. To develop an understanding of methods 
and strategies of sales promotion. 
CO 3. To know the various types of distribution 
channels of marketing. 
CO 4. To acquaint the students with various 
marketing channels. 
CO 5. To understand various concepts in supply 
chain management and logistics. 

23MBA4EB2 Advertising and Brand 
Management 

CO 1. To enlighten the students with the 
concepts and practical applications of 
advertising and brand management. 
CO 2. To acquaint the students with concepts, 
techniques and role of advertising in promoting 
products and services. 
CO 3. To give experience in the applications of 
concepts for developing an effective advertising 
programme. 
CO 4. To acquaint the students with brand 
management and positioning. 
CO 5. To understand the various elements of 
brand identify 



23MBA4EB3 Retail Marketing 
Management 

CO 1. To enlighten the students with the 
concepts and strategies of retailing. 
CO 2. To introduce the students to the field of 
retailing management. 
CO 3. To understand the problems and issues 
placed by retailers. 
CO 4. To understand the retail strategy and 
retail location. 
CO 5. To acquaint the students with store 
layouts and retail pricing. 

23MBA4EC1 Performance 
Management and 
Counseling 

CO 1. To enlighten the students with the 
concepts and strategies of performance 
management and counseling. 
CO 2. To know about performance analysis in 
appraisal system. 
CO 3. Helps to provide a comprehensive 
conceptual and practical insight into the entire 
cycle of performance management. 
CO 4. To identify performance review 
counseling in HRM. 
CO 5. To understand the various performance 
management practices. 

23MBA4EC2 Strategic Human 
Resource Management 

CO 1. To enlighten the students with the 
concepts and systems of strategic human 
resource management. 
CO 2. To understand the importance of strategic 
HRM. 
CO 3. To acquaint the students with strategic 
role of HR planning. 
CO 4. To know about various compensation 
systems in HRM. 
CO 5. To understand strategic approaches to 
industrial relations. 

23MBA4EC3 International Human 
Resource Management 

CO 1. To enlighten the students with the 
concepts and strategies of international human 
resource management. 
CO 2. To know the different cultures in 
international human resource management. 
CO 3. Differentiate domestic and international 
human resource management. 
CO 4. To know about various international 
recruitment and selection methods. 
CO 5. To acquaint the students with various 
compensation methods. 

 
 

 
 
 
 
 



PG DEPARTMENT OF M.Sc. CHEMISTRY  
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course Outcomes 

23OCHT11 Paper – I: General 
Chemistry - I 

CO1: To enable the students to learn the 
science of quantum mechanics and application 
of operators.  
CO2: After learning this course,  students are 
able to understand and solve wave mechanics 
of  systems with constant potential  energy. 
CO3: After learning this course,  students are 
able to understand and  solve wave mechanics 
of systems  with variable potential energy. 
CO4: Students will be able to know  
fundamentals and applications of Microwave 
and Infra red spectroscopy. 
CO5: Students will learn principles  and 
applications of Raman spectroscopy and 
Electronic spectroscopy. 

23OCHT12 Paper – II: Inorganic 
Chemistry - I 

CO1: Students will be able to know  
fundamentals and applications of various 
theories in chemical bonding  structures, metal 
clusters, bonding  in Inorganic Chemistry. 
Apply the knowledge to construct MOT  
diagrams for coordination  compounds, 
CO2: Students can able skilled in  problem 
solving, analytical  reasoning in both 
chemistry and  allied fields of science and 
technology. To give bonding  structures of 
Cage and Cyclic 
 Compounds. 
CO3: After learning this course, the  students 
to know the distortion in  Coordination 
Complexes. Analyse  colour spectra of 
Transition  Compounds. 
CO4: After learning this course the  student 
can able to predict Spectral Studies of Ligands 
and the Metal Complexes to elucidate the 
manners 
 in which the ligands and Metal ions  are 
bonded.  
CO5: Students will learn about  Term symbols 
concept and more  about complex compounds 
and  colour spectra of some transition  metal 
complexes are studied. 

23OCHT13 Paper – III: Organic 
Chemistry -  I 

CO1: By studying nature of bonding  in 
Organic molecules and  Aromaticity to gain 
knowledge  about inductive effect, mesomeric 
 effect and hyper conjugation.Understand the 
 differences between reaction  intermediates 



and also stereo  chemistry of Benzenoid and 
 Nonbenzenoid compounds.  
CO2: Apply the stereo chemical  principal to 
asymmetric synthesis  and Nomenclatures of 
different  stereo Isomers.. 
CO3: Stereo Isomerism in molecules  with and 
without chiral centres. 
CO4: Students get the knowledge about the 
preparations and properties of heterocyclic 
compounds. 
CO5: The student acquire the knowledge of 
Isolation, structural illucidation, synthesis and 
bio genesis of Alkoloids and Terpenoids. 

23OCHT14 Paper – IV: Physical 
Chemistry - I 

CO1: Students get theoretical and 
experimental knowledge required to explain 
synthesis, mechanism and yield of chemical 
transformations in various physical states such 
as gases, solutions etc. which help the students 
in planning research after post graduation.  
CO2: Able to know the theoretical principles 
involved in formation and applications of 
Micelles, Microemulsions, and Macro  
molecules such as polymers.CO3: Chemical 
Kinetics topic 
 provides sound knowledge about  theories of 
reaction rates, salt  effects and substituent 
effect on of rates of reactions.  
CO4: Students will learn fundamentals and 
applications of acid-base and enzyme catalysis 
and methods for studying kinetics of fast 
reactions. 
CO5: Students are acquiring the good 
knowledge of Photo chemistry  that covers 
electronic transitions in  molecules, quenching 
effect, actinometry and photo chemical  
reactions.  

23OCHP15 Practical – I: Inorganic 
Chemistry Lab 

CO1: The student can able to  understand the 
determination of procedure for semi micro 
analysis of inorganic salt  mixture.  
CO2:  And learns steps involved in the 
complex formation process.  What precautions 
are to be taken at the time of lab experiment 
and with chemicals. 

23OCHP16 Practical – II: Organic 
Chemistry Lab 

CO1: Students get knowledge on  Synthesis of 
Asprin, meta-dinitro  benzene, neroline, para 
bromo aniline and Diels Alder Reaction. 
CO2: Analyze the report and get ideas to 
Improve yield and obtaining  pure compound 

23OCHP17 Practical III: Physical 
Chemistry Lab 

CO1: Students gain knowledge on 
Determining the procedure for electro-
analytical techniques and thermo-analytical 
techniques. 
CO2: Analysis of the variations of practical 
errors 



23OCHT21 Paper – I: General 
Chemistry - II 

CO1: Students are acquiring the  good 
knowledge of solving wave  mechanics of 
systems with many  electrons using 
approximation  methods. 
CO2: Acquiring knowledge on  Molecular 
symmetry and Group  theory, students are 
familiar  with  symmetry ideas of molecules 
and  various mathematical techniques  such as 
matrix models in construction of character  
Tables and spectral properties can be  
predicted. 
CO3: Students aware on how to process 
experimental data before it can be finalised to 
find the error of analysis by applying concepts 
of statistical mathematics. 
CO4: Students acquire a sound knowledge on 
Basics of Computer and FORTRAN computer 
languages.  
CO5: After learning this course,  students are 
able to draw flow  charts and write 
FORTRAN  programmes for problems in 
 Chemistry. 

23OCHT22 Paper – II: Inorganic 
Chemistry - II 

CO1: Students can able to Explain  metal-
metal bonding, classification of metal clusters, 
structure and  bonding of Bi, Tri and Hexa 
nuclear  metal clusters,Zintle ions and  
Chevrel phases. 
CO2: After learning this course the  student 
can able to understand  Effective atomic 
number, Iso  electronic and Isolobal concepts, 
 metallic carbonyls, nitrosyls,  dinitrozen 
complexes of metals and  structure, reactions 
and bonding with respect to metallocenes with 
 special reference to ferrocene 
CO3: After learning this course the  student 
can able to predict stability of coordination 
compounds,  mechanism involved in redox 
 system of coordination compounds. 
 Hard and Soft Acids and Bases. CO4: 
Students can able to develop a  new idea on 
stability of complexes,  Substitution reactions, 
Electron  transfer reactions and they go  
insight into the inner and outer  sphere 
mechanism of coordination  compounds. 
CO5: Students also gain knowledge  about 
concepts of Bio-Inorganic  chemistry by 
studying about Haemoglobin , Myoglobin 
nitrogen fixation  and the role of  alkali and 
alkaline earth metals in  human life. 

23OCHT23 Paper – III: Organic 
Chemistry -  II 

CO1: After learning this course  the  Reaction 
Mechanism of Aliphatic,  nucleophilic 
substitution, Aromatic  nucleophilic 
substitution in that SN1  & SN2 reactions, 
neighbouring  group participation.  



CO2: Students get a knowledge  about the 
basic principles of  Elimination reactions-
orientation   and their Stereochemistry. 
CO3: Students gain knowledge on  
Mechanistic and stereo chemical  aspects of 
addition reactions  involving electrophiles, 
nucleophile s and free radicals. Some C-C 
 formation reactions like Aldol , Cannizzaro, 
Perkin,etc.  
CO4: Student get a knowledge about  
molecular rearrangements and named 
reactions involved in organic  Chemistry. 
CO5: After learning this  course,Spectroscopic 
techniques-  how to determine the structure of 
the  molecule by using UV, IR, NMR ,MASS 
Spectroscopy.  

23OCHT24 Paper – IV: Physical 
Chemistry - II 

CO1: Acquire knowledge on the  principles 
and techniques of NMR  which play an 
important role in the  identification of 
chemical products  and molecular parameters 
which  helps them in research. 
CO2: Learning the principles and  
experimental techniques of ESR  students are 
able to identify of  chemical species and 
predict  molecular parameters which helps 
 them in research as well as in getting 
employment. 
CO3: Able to know the properties of  bulk 
matter such as entropy,  free energy etc., 
which predict the  direction of spontaneous 
chemical  transformations, yield etc., through 
 the science of statistical  thermodynamics 
based on  probability approach i.e. by using 
 ideas of partition functions. 
CO4:  Students are able to identify  
electrochemical cells, the effect of  
Complexation on redox potentials  and their 
applications which plays  important role in the 
synthesis of  organic products and analysis of 
 samples by various electrochemical  
techniques such as potentiometry,  voltametry, 
etc.  
CO5: After learning this course, students are 
able to apply the  principles of electrodics in 
chemical  analysis as well as an advancement 
 in chemistry through research.  

23OCHP25 Practical – I: Inorganic 
Chemistry Lab 

CO1: The student can get knowledge   to 
understand the difference between qualitative 
and quantitative analysis. 
CO2: Students can understand to  apply the 
volumetric methods to  estimate the amount of 
ions present in the sample by using different 
techniques. 



23OCHP26 Practical – II: Organic 
Chemistry Lab 

CO1: Identify the method to separate an 
organic mixture. Analyses the  functional 
group of the sample  
CO2: Use this knowledge to testing the 
samples with derivatives 

23OCHP27 Practical III: Physical 
Chemistry Lab 

CO1: Get hands-on experience with 
 various instruments like otentiometer, pH 
meter, conductivity meter, colorimeter for the 
estimation of samples. 
CO2: Helps this quantitative analysis  to meet 
some of the industrial  applications  
CO3: This knowledge helps to create  new 
methods of analysis. 

19OCHT31 

Paper – I: 
Organic Reaction 
Mechanisms-I And 
Pericyclic Reactions 

CO1: Getting information about how some 
reactions are faster with retention of 
configuration at the  reaction site in the 
formed product. 
CO2: Importance of asymmetric  synthesis in 
stereochemistry,  particularly Topocity in 
chiral molecules  
CO3: Synthetic designing of pharmaceutical 
molecule. 
CO4: Know about the product  formed 
reversible and single step  reactions called 
Pericyclic  reactions. 

19OCHT32 Paper – II: Organic 
Spectroscopy-I 

CO1: Student gets a sound knowledge on 
basic concepts of UV- Visible 
spectrophotometry and structural aspects of 
chromophore  and auxochrome and its limited 
 scope in structure elucidation. 
CO2: Infrared spectroscopy provides  very 
useful information by which  functional 
groups present in  molecule can be known. 
CO3: Student gets knowledge on H1NMR and 
C13NMR which provides a qualitative and  
quantitative structure determination  of 
organic molecules. H1NMR gives  types of 
protons and its number and  information of 
neighbourhood C13NMR provides the carbon  
skeleton of the sample. 
CO4: Student gets skill on determination of 
molecular weight  and formulae of various 
organic  molecules. 

19OCHT33 Paper – III: Modern Organic 
Synthesis – I 

CO1: C-C single bond forming 
 routes are known via enolates,  carbenes 
organo sulphur chemistry, 
 organopalladium chemistry,  organ copper 
chemistry and Balis- 
Hilmann reaction  
CO2: The formation of C=C bond  
using important methods like  elimination 
reactions, Shapiro reactions, Wittig reactions, 
Peterson Olefination, Julia Olefination and  
Metathesis reactions.  



CO3: Student get the knowledge on 
 reactions of unactivated C-H bonds 
 like Barton reaction  and Hoffman-Loffler –
Freytag reaction. The Organo Boranes 
preparation and their  synthetic applications. 
CO4: The applications of PTCs, 
 crown ethers, microwave technology and 
sono chemistry in  synthetic organic 
chemistry. 

19OCHT34 Paper – IV: Chemistry Of 
Natural Products 

CO1: Understand the biological  importance 
of natural products by using human body. 
CO2: Apply this knowledge to daily life for 
for medicinal use 
CO3: Analyse the synthesis and biosynthesis  
of natural products  
CO4: Synthesis of new drugs prepared human 
disease.  

19OCHP35 
Practical – I: Multistep 
Synthesis Of Organic 

Compounds - Lab 

CO1: Student acquires knowledge about how 
starting molecules are converting into desired 
products. 
CO2: The product purity can be identified by 
TLC applications. 

19OCHP36 Practical – II: Estimations 
And Chromatography - Lab 

CO1: The student gets sound  
knoledge about how functional 
 groups are helped in determinations. 
CO2: Knowledge about separation and 
purification of organic compounds. 

19OCHT41 

Paper – I: 
Organic Reaction 
Mechanisms-II And Organic 
Photochemistry 

CO1: Can understand the radical 
 reactions and molecular 
 rearrangements which are important 
 to predict mechanism path and  
products. 
CO2: Can acquire knowledge about 
 the methodologies in asymmetric 
 synthesis for designing 
 pharmaceutical active molecules. 
CO3: Can apply this knowledge in 
 pharma industry. 
CO4: How the compound absorb 
 light energy to improve new method 
 of preparation of organic  
compounds. 

19OCHT42 Paper – II: Organic 
Spectroscopy-II 

CO1: Student gets the  knowledge 
 on CD and ORD, CE curves, 
  conformation and configuration of 
 chiral cyclohexanone derivatives 
 in accordance with Octant rule and 
 Axial Halo Ketone rule. 
 CO2: Student gets the  knowledge  
on CD and ORD, CE curves,  
 conformation and configuration of 
 chiral cyclohexanone derivatives in 
 accordance with Octant rule and 
Axial Halo Ketone rule. 



CO3: Can apply in structural  elucidation of 
organic molecules by  using UV, IR, NMR 
and Mass   Spectroscopy. 
CO4: Student can able to separate  and purify 
the compounds by using  various 
Chromatographic  techniques. 

19OCHT43 Paper – III: Modern Organic 
Synthesis – II 

CO1: Student gets a very good  knowledge 
about the importance of  organo silanes in 
synthetic organic  chemistry. 
CO2: Oxidation methods of  Alkenes, 
Alkynes, Alcohols, Aldehydes and Ketones 
using metal  reagents , hyper valent reagents 
and other oxidising reagents. 
CO3: Student understands the  reduction 
methods like Catalytic   reductions, metal 
hydride reductions, dissolving metal  
reductions and other reduction  methods. 
CO4: Student gets skill on Retro  synthetic 
analysis/ disconnection  approach for various 
complex  molecules. 

19OCHT44 Paper – IV: Bio – Organic 
Chemistry 

CO1: Understand the different types  of 
polymers present in the body  fluids  
CO2: Describe the activities of antibiotics and 
antimalarials. 
CO3: Analyse the. Structure and  activity of 
vitamins. 
CO4: Discuss the importance of  nucleic acids 
in living organisms 

19OCHP45 

Practical – I: 
Chromatographic 
 Separation, Isolation And 
Identification Of Natural 
Products - Lab 

CO1: Student gain knowledge on  Isolation of 
Natural products like  Caffeine, Casin etc., 
with  their separations and purification. 
CO2: The product purity can be  identified by 
TLC applications. 

19OCHP46 

Practical – II: Spectral 
Identification Of Organic 
Compounds (Uv, IR, H1-
NMR, C13-NMR And 
Mass) - Lab: 

CO: Student can acquire knowledge  about the 
Spectral Identification of Organic Compounds  
by using UV, IR, H1-NMR, C13-NMR and 
Mass Spectroscopic data.  
 

19OCHP46 
 

Project Work & Viva 
 

CO: Student can acquire hands on  experience 
during Training in  Industry/ Chemical R&D/  
 Organization and able to improve 
documentation and presentation skills. 

 

 

 
 
 
 
 
 



PG DEPARTMENT OF BOTANY  
COURSE OUTCOMES 

2023 - 2024 
 

Course Code Course Name Course outcomes 

23BOTT11 Cryptoga ms & 
Gymnosp erms 

C.O 1: To understand phycology with special 
refrence to Classifications 
C.O2:Describe the life cycle, structure a     
C.O3:Chlophyta,Charophyta,Xanthophyta,B
acilla riop hyta,Phaeophyta,Rhodophyta, 
Cyanophyta 
C.O 4::Describe the Economic importence of 
algae. 
C.O 5: Understand the structure and life cycle 
of different bryophytes 
C.O6:Identify the members of Hepatocopsida 
and Bryopsida . Disscuss Economic 
Importence of Bryophyta . 
C.O7:Study of distribution and classification 
of Psilophytopsidasida, psilopsida and 
lycopsida ,Sphenopsida, Pteropsida 
C.O 8: Understand geological time scale and 
type of fossil preservation its age 
determination and technique to study them. 
C.O9: Study the origin of gymnosperm by 
living fossil genera. 
C.O10:Study the General account of 
Pteredospermales , Bennittitales, 
Pentoxylales, Cordaiteles 
C.O11:Structure and Reproduction of 
Cycadales, Coniferales, 



23BOTT12 Microbiol ogy C.O 1:Understand the Discovery and 
Evolution ofmicrobiology as a discpline. 
C.O 2: Get knowledge on Microbial diversity. 
C.O 3: Understand the General account on 
Archebacteria, Eubacteria, Cyanobacteria. 
C.O 4: Understand the Fungal classification and 
phylogeny. 
C.O 4: Comparative study of Gram+ve and 
Gram-ve bacterial cell walls and cell wall of 
Fungi. 
C.O 5:Get a knowledge on Structure, Isolation 
and purification of viruses, Replication and 
transmission of viruses. 
C.O 6:Understand the Nutritional requirments 
of microorganisms and Nutrition of fungi. 
C.O 7:Get a knowledge on Kinetics of growth. 
C.O 8:Comparative study of transformation, 
conjugationand transduction and lytic and 
lysogenic cycle 
C.O 9:Understand the Reproduction in fungi 
and Heterothallism ,Heterokaryosis and 
parasexuality. 
C.O 10:Get a knowledge on Denitrification, 
Free living nitrogen fixation, symbiotic nitrogen 
fixation. 
C.O 11:know about design of 
Fermentor ,Biosensor, Bioremidiation, 
Mushroom cultivation and Economic 
importence of Microbes. 

23BOTT13 Cell Biology Of Plants C.O 1:Describe Origin and develovepment of 
cell biology as a separate branch. 
C.O 2:Explain organization of Prokaryotic and 
Eukaryotic cell. 
C.O 3:Get a knowledge on Chemical foudation 
of Macromolecules. Laws of 
ThermodynamicsC.O 4:Function of cell wall, 
plasma membrane and plasmodesmata . 
C.O 5: Understand cell organelles Golgi 
complex, lysosomes, peroxysomes etc 
molecular present in cells and the flow they 
make the basic framework of cells and their 
continuity. 
C .O 6:Genome organisation of Chloroplast 
and Mitochondria. 
C.O 7:Get a knowledge on Tools in Cellbiology 

23BOTT14 Cytology And Cytogenet 
ics 

C.O 1: Explain the Structure of Nucleus and 
chromatin organization, karyotype analysis . 
C.O 2: Study the salivary gland 
chromosomes ,Polytene Chromosomes 



  C.O 3:Karyotype analysis,Meiosis of 
complex translocation heterozygotes. 
C.O 4:Meiotic behaviour of monosomy, 
trisomyin plants and its effect. 
C.O 5: Discuss the breeding behavior of 
duplicator, deficiency, inversion and 
translocator 
C.O 6:Understands Euploidy And Aneuploidy 
C.O 7:Discuss cell cycle and its regulation 
and Apoptosis. 

23BOTP15 Cryptoga ms & 
Gymnosp erms 

C.O 1:Study of vegetative and reproductive 
structures of Nostoc spirogyra sargassum 
,polysiphonia through temporery and preparations 
and perminent slides. 
C.O 2:Morphology and T.S OF thallus ,gemma 
cup,antheriophore and archegoniophore, L.S of 
sporophyte by slides or by preparations. 
C.O 3:Observe different types of steles in 
Pteredophytes T.S ,T.L.S, R.L.S OF 
Gymnosperms by 
preparations 

23BOTP16 Microbiol ogy C.O 1;Understand Microbiological culture 
techniques 
C.O 2:Prepare different Types of media, 
C.O 3:Gram staining ofbacteria 
C.O 4:Morphological study of Stemonitis, 
Saprolegnia, Mucor, Morchella, Aspergillus, 
Agaricus, Cyathus, Synchitrium, 
Helminthosporium From perminent slides. 

23BOTP17 Cell biology of plants C.O 1: Study of mitosis using acetocarmine. 
C.O 2: Isolation of mitochondria and the 
activity of its marker enzyme, Succinate 
dehydrogenage 
C.O 3: Isolation of chloroplasts and 
photographs SDS – PAGE technique and 
photographs - profile of proteins to 
demonstrate (2) the two subunits of 
Rubisco. 
C.O4:.Isolation of nuclei and identification of 
histones by SDS-PAGE technique. 
C.O5:Fluorescence staining with FDA for cell 
viability and wall staining with calcofluor. 
C.O6:Immunofluorescence technique –
observation of cytoskeleton. 
C.O7:Demonstration Photographs of SEM 
andTEM. 



   
23BOTP18 Cytology& Cytogenet ics C.O 1:Observe and identification of meiotic 

stages 
C.O 2:Prepare karyotypes and construction of 
idiograms 
C.O 3:Observe of slides/photographs showing 
structural and numerical aberrations and 
chromosome banding. 

 
 

23BOTT21 Genetics C.O 1:Deals Genetic Markers, Gene Mapping 
Methods, DNA Damage and Repair Give 
basic information and impotence of genetics 
in life of plant. 
C.O 2: Pertains to heredity and variation at 
molecular and cellular levels. 
C.O 3: Study Mendelian law including 
incomplete dominance, penetrance , 
expressivity in Drosophila. 
C.O 4: Detail study of spontaneous and 
induced mutation of chromosomes . 
C.O 5:   Gain   knowledge   about   actual 
mutations happens in plants 

23BOTT22 Molecular Biology Of 
Plants 

C.O 1: Compare the structure and function of 
carbohydrate lipid and protein metabolism 
C.O 2: Identify amount of metabolic- protein, 
amino acids, fat, carbohydrate, present in 
plants. 
C.O 3:Highlights the Fundamental processes 
.D.N.A replication, Transcription, Translation 
and Regulation of Gene Expression in Both 
Prokaryotes and Eukaryotes. 
C.O 4:Understand the Mechanisms Students 
will understand and compare the process of 
protein synthesis in prokaryotes 
and eukaryotes 

23BOTT23 Plant Developmental 
Biology and 
Embrology 

C.O 1:Understand the scope and 
importence of Anatomy and Embryology. 
C.O 2:Know about different tissue systems. 



  C.O 3:Understand normol and anamouls 
secondary growth in plants. 
C.o   4:   Understand the structure and 
development of microspore and megaspore 
C.O 5:Understand the mocrospogenesis 
and megasporogenesis. 
C.O 6: Understand male and female 
gametophytes. 
C.O 7:Know about endosperm and 
polyembryony. 

23BOTT24 Molecular Plant Pathology. C.O 1;Understand the history of plant 
pathology. 
C .O 2: ;Understand the colonization of 
pathogen in host. 
C.O 3:Know about plant defence 
mechanisms. 
C.O 4:Understand molecular determinants of 
pathogenecity. 
C.O 5:Know about symptoms etiology, 
epidomology and control measures of plant 
diseases. 
C.O 5: Understand plant diseases 
management. 

23BOTP25 Genetics C.O 1:.Observe the types of chlorophyll 
mutants 
C.O 2:Solve Problems in Mendelian 
Genetics, Gene interactions and Epistasis 

Probability Laws and Chi-Square test 
C.O 3: Solve problems in chromosome 
mapping and Tetrad analysis 

23BOTT22 Molecular Biology Of 
Plants 

C.O 1;Understand the history of plant 
pathology. 
C .O 2: ;Understand the colonization of 
pathogen in host. 
C.O 3:Know about plant defence 
mechanisms. 
C.O 4:Understand molecular determinants of 
pathogenecity. 
C.O 5:Know about symptoms etiology, 
epidomology and control measures of plant 
diseases. 



  C.O 5: Understand plant diseases 
management. 

23BOTP27 Plant Developmental 
Biology And 
Embryology 

C.O 1:Observe Diarch, Triarch, and Polyarch 
types — transverse sections with double 
staining, 
C.O 2;Observe Types of Stems: For 
transverse sections with double staining 
methods showing Primary and Abnormal 
Secondary Growth. 
C.O 3:Maceration of wood: For observation 
of Individual Xylem elements with single 
staining. 
C.O 4: Observe Leaf types: Dorsiventral leaf, 
lsobilateral leaf, Xeromorphic leaves. 
C.O 5:Examin the Modes of Anther 
Dehiscence and collection of Pollen grains 
for microscopic examination 
C.O 6:Conduct Tests for Pollen Viability 
using stains and in vitro Germination. Pollen 
Germination using Hanging drop and Sitting 
drop cultures, Suspension culture and 
Surfaceculture. 
C.O 7:Estimate the Percentage and Average 
Pollen tube Growth invitro. 
C.O 8: study theseveral types of flowers with 
different pollination mechanisms 
C.O 9:Study theNuclear and Cellular 
endosperm through dissections andstaining 
C.O 10:Isolate othe Zygotic Globular, Heart-
shaped, Torpedo stage and mature embryos 
from suitable seeds. 
C.O 11:Polyembryony in Citrus, 

23BOTP28 Molecular Plant Pathology C.O 1: Acquaintance with general 
techniques used in phytopathologicalwork. 
C.O 2: Study the symptoms, 
microscopic examination of diseased 
parts and identification of the 
pathogens involved in different plant 
diseases included in the theory part of 
syllabus. 
C.O 3: Isolation and Identification of pathogens 
 



 
19BOTT31 

Taxonomy Of 
Angiosperms And Plant 
Resource Utilization 

C.O 1: Study of floral symmetry of dicot and 
monocot flowers. 
C.O 2: Discuss about the principles of 
taxonomy and major system of plant 
classification. 
C.O       3:Understand anatomy, 
embryology, palynology  and 
photochemistry. 
C.O 4: Discuss the principles of 
biosystematics numerical taxonomy. 
C.O      5:Understand Evolutanary 
tendencies in different orders . 
C.O     6:Understand the Origin 
Devolopment, Cultivation of different Food 
,Oil, Medicinal plants. 

19BOTT32 Invitro Plant Biology C.O 1: Understand the concepts of scope of 
Tissue culture. 
C.O 2: Get knowledge on Embryo culture, 
Haploid culture, Protoplast culture. 
C.O 3: Describe detail of tissue culture 
technique and its application. 
C.O 4:Getting skills on different types of 
cryopreservation, Germplasm Storage 

19BOTT33 Ecology And 
Phytogeography 

C.O 1: Study about population Ecology. 
C.O 2: Understand types of species 
interactions. 
C.O 3:Study about Community Ecology. 
C.O 4:Know about Ecosystem Organization. 
C.O 5:Under stand the basic principles of 
Phytogeography, 



  Major Biomes of the world, Floristic 
regions of India. 

19B0TT34 Plant Physiology C.O 1:Study the Plant water relations. 
C.O 2:Get knowledge in Plant Nutrition. 
C.O       3:       Understand  photo 
morphogenesis and seedling 
development . 
C.O 4: Explain the mechanism of growth 
hormones, auxin, gibberellins. 
C.O 5: Study the stress biology, biotic and 
abiotic stress. 

19BOTP35 
Taxonomy Of 
Angiosperms And Plant 
Resource Utilization 

C.O 1:Study the different families of dicot 
C.O 2:Identify morphological and floral 
characters of different plants . 
C.O 3: Use of generic key and species key 
for plant . 
C.O 4: Collect the different types of 
inflorescence and fruits . 
C.O 5:Collect the museum specimens of 
morphology of plants C.O 6:Collect the 
herbarium specimens 

19BOTP36 
Invitro Plant Biology 

C.O 1:Prepare Stock solutions and Media. 
C.O 2: Perform Callus induction –Carrot Direct 
organogenesis and somatic embryogenesis 
from Tobacco explants. 
Androgenesis and production of haploids from 
Datura flowerbuds. 
Embryo culture – Groundnut 
C.O 3:Establish the Cell cultures and 
determination of platingefficiency. 
C.O 4:Isolate and culture ofprotoplasts. 
C.O 5:Fusion of protoplasts using PEG. 
C.O 6:Preparation of synthetic seeds using 
sodium alginate. 

19BOTP37 EcologyAnd 
Phytogeography 

C.O 1: Study about population Ecology. 
C.O 2: Understand types of species 
interactions. 
C.O 3:Study about Community Ecology. 



  C.O 4:Know about Ecosystem 
Organization. 
C.O 5:Under stand the basic principles 
of Phytogeography, Major Biomes of 
the world, Floristic regions of India. 

19BOTP38 
Plant Physiology 

C.O 1:Study Effects of high and low 
temperatures on the permeability of the 
cytoplasmic membranes 
C.O 2:Determine othe suction force in 
transpiration 
C.O 3:Stomatal frequency and Stomatal index 
ofleaves 
C.O 4:Rate of transpiration in leaves by Cobalt 
chloride paper method 
C.O 5:Mechanism of opening and closing 
of stomata 

 
19BOTT41 Genetic Engineering Of 

Plants And Microes 
C.O 1: Understand the application of DNA 
recombination technology in genetic 
engineering. 
C.O 2: Discuss about polymerase chain 
reaction and DNA fingerprinting. 
C.O 3:Understand different types of vectors . 
C.O 4:Discuss Gene Tranfer Methods. 
C.O 5:Study bioinformatics, data base 
sequences DNA. 

19BOTT42 Evolution And Plant 
Breeding 

C.O 1:Underst and the Evolutanary Concepts. 
C.O 2:Discuss origin of Life, Organic 
Evolution. 
C.O 3: Study methods of plant breeding 
technique. 
C.O 4:Understand Mean, Median, 
Mode, Standered Deviation 



19BOTT43 Environmental Biology And   
Biodiversity 

C.O 1:Discuss Ecosystem Management and 
Stability, Energy Dynamics. 
C.O 2:Explain about composition of soil and 
different types of pollution. 
C.O 3:Discuss Role of BioDiversity ,IUCN 
categories,Various Types of Pollutions. 
C.O4:Understand the principles of 
conservation,remote sencing applications in 
conservation and sustainable development. 

19BOTT44 Plant Metabolism C.O1:Understand Fundamental Enzymology. 
C.O2:Discuss Photochemistry, Photsynthesis. 
C.O3:Undrerstand Respiration and Lipid 
metabolism. 
C.O4:Discuss Nitrogen Fixation and 
Metabolism 

19BOTP45 Genetic Engineering Of 
Plants And Microes 

C.O 1:Isolate Plasmid D.N.A. 
C.O 2:Perform Gel Electroporosis. 
C.O   3:Solve problems on   Genetic 
Engineering 

19BOTP46 Evolution And Plant 
Breeding 

C.O 1:Solve problems on Bio-statatics. 
C.O 2:Understand Floral Biology. 
C.O 3:Explain Pollination Mechanisms. 
C.O 4:Discuss Breeding Techniques 

19BOTP47 Environmental Biology
 And 
Biodiversity 

C.O 1:Discuss Ecosystem Management and 
Stability, Energy Dynamics. 
C.O 2:Explain about composition of soil and 
different types of pollution. 
C.O 3:Discuss Role of BioDiversity ,IUCN 
categories,Various Types of Pollutions. 
C.O 4:Understand the principles of 
conservation, remote sencing applications in 
conservation and sustainable development. 

19BOTP48 Plant Metabolism 
C.O1: Determine the amylase activity 
Extraction and separation of 
chloroplast pigments by paper 
chromatographic method 
C.O 2: Determine 

  chlorophyll a / chlorophyll b contents in C3 
and C4 plants by spectrophotometric method 
C.O 3:Determine othe catalaseactivity 
C.O  4:Demonstrate the Poly phenoloxidase 
C.O 5:Determine the reducing sugars 
C.O 6:Estimate free acids in Bryophyllum in 
terms of milli equivalents of NaOH 
C.O 7:Extraction and estimation of seed 
proteins depending upon the solubility 
C.O 8:SDS – PAGE for soluble proteins 
extracted from the given plantmaterials 
C.O 9:Separation of amino acids and 
carbohydrates through two dimensional 
chromatographic method 

19BOTP49 Project Presentation  



PG DEPARTMENT OF ZOOLOGY & ACQUACULTURE  
COURSE OUTCOMES 

2023 – 2024 
 

Course Code Course Name Course Outcomes 

23ZAQT11 Tools And Techniques for 
Biology 
 

CO1: Assay -Chemical assay, Biological assay, 
principles and applications of centrifugation, 
Electrophoresis pH meter, pH electrodes gas 
sensing techniques 
CO2: Chromatography – working principles and 
applications of chromatography techniques and 
principles and applications of Spectrophotometer 
including UV-visible, fluorescence, NMR and 
ESR Spectroscopy 
CO3: Microscopy Principles of light, dark field 
phase contrast, fluorescence transmission            
electron, scanning electron   microscopy Image 
processing methods in microscopy. 
CO4: Microtomy - working principle and 
different types of microtomes, Tissue embedding, 
sectioning, Applications of microtomy in 
biological studies. Different fixation and staining 
techniques for EM. 
CO5:  Media preparation & sterilization,        
Inoculation and growth    monitoring. 
Biochemical mutants & their uses, microbial 
assays. 

23ZAQT12 Biosystematics, Biodiversity 
And Evolution 
 

CO1: Definition and basic concepts of           
biosystematics and taxonomy 
CO2: Taxonomic procedures – Taxonomic          
collections, preservation, Taxonomic Keys – 
Procedure keys in taxonomy. ICZN operative           
principles, Interpretation and application of 
important rules, zoological nomenclature. 
CO3: Sustainable utilization of Biodiversity – 
Origin of biodiversity, Hierarchy of categories  
CO4: Species concept - Different species concepts. 
Sub-species and other infra specific categories, 
Speciation, Allopatry, Sympatry sympatric & 
Parapatric speciation. Concept of Oparin and 
Haldane. 
CO5: Concepts of evolution, over view of 
evolutionary biology and organic evolution, 
concepts of neutral Evolution, Hardy Weinberg 
law Concepts and rate of change in gene 
frequency, Natural selection, Phylogenetic 
gradualism 



23ZAQT13 Biomolecules 

 
CO1: Biomolecules- Chemical composition and 
bonding, chemical reactivity ionization of water 
Principles of Bioenergetics. 
CO2:   Chemical foundations of biology, Amino 
acids classification, peptide bond, Protein’s 
classification Conformation of proteins. 
Denaturation & renaturation of proteins. 
CO3: carbohydrates definition             
classification, Chemical and             biological 
role of homo and   hetero-polysaccharides 
CO4 Classification of lipids & fatty acids and 
their physiological properties, characterization of 
fats and oil Structure and properties and 
biological roles. 
CO5 Nucleic acids, properties of nucleic acids 
and cleavage of nucleic acids, Nucleic acid 
sequencing, chromatin structure, three-
dimensional structure of DNA, properties of 
nucleic acids synthesis of DNA, Types of RNA. 

23ZAQT14 Molecular Cell Biology 

 
CO1: Biomembranes – molecular composition, 
arrangement, functional consequences transport 
across membrane, membrane potential. 
CO2:Cytoskeleton-Microfilaments and 
microtubules structure and   dynamics  
CO3: Cell-Cell Signaling, cell surface             
receptors, Cell-Cell adhesion and              
Communication, Apoptosis 
CO4 : Cell cycle, Cyclines and cyclin             
dependent kinases, Regulation of               CDK-
cycline acivity 
CO5: Genome organization and               
Intracellular protein traffic, 

23ZAQT21 Biostatistics & 
Bioinformatics 
 

CO1: Scope and application of statistics in 
Biology, Frequency distribution, diagramatic 
presentation of data. 
CO2 : Sampling Measures of central 
tendency, Measures of dispersion & Correlation 
and regression. 
CO3 : Laws of Probability, Probability             
distributions, Tests of    significance, Chi-square 
test, 
t-test and Analysis of variance 
CO4 : Basic components of computers 
Software, Introduction to  MS-Word, MS-Excel, 
Power point presentation. 
CO5 : Bio-informatics- Introduction, 
history internet knowledge, Biological data bases, 
PHYLIP introduction to computational genomics 
and proteomics. 



23ZAQT22 Animal Physiology CO1: Muscle: Structure and properties 
contraction, Blood and circulation Blood groups 
coagulation 
CO2: Nervous system, Nerve impulses and 
Neurotransmitters Sensory physiology 
CO3: Thermoregulation, Osmoregulation and 
stress physiology 
CO4: Digestion, Respiratory system       
Excretory system, cardiovascular system 
CO5:   Physiological adaptations, Role of Yoga 
and meditation on health 

23ZAQT23 Immunology CO1: Immunity, Immunogens, antigens And 
Immunoglobulins  
CO2: Antigen-antibody interactions, Lymphoid 
tissue, Cells involved in the immune response 
and antigen presentation. 
CO3:   Antibody response, Cell mediated             
immunity, Antigen receptors 
CO4:  Cell mediated immunity, Complement, 
antigen receptor on T cell and B cells 
Generation of receptor diversity 
CO5:   Development of immune system. 

23ZAQT24  Molecular  Biology    
 

CO1 History and scope of Molecular            
Biology, DNA, RNA Structure    and Replication 
CO2:  Transcription, Post-transcriptional             
modifications in RNA 
CO3:  Translation Genetic code prokaryotic and 
translation Mechanisms of initiation, regulation 
of translation Antisense and ribozyme technology 
CO4 DNA damage- damaging agents 
Recombinations and Repair Holiday junction, 
DNA repair mechanisms 
CO5 Molecular mapping of genome Genetic and 
physical maps physical mapping Southern 
fluorescence insitu hybridization (FISH) for gene 
analysis  
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