
 

 

 

 

Name of 

the Class 

Course 

Code 

Course Title Course Outcomes 

SEMESTER I 

F.Y. B.Sc. BO - 111 
Plant Life and 

Utilization - I 

CO1 The students will develop understanding about 

the diversity, identification and classification 

of lower plants. 

CO2 The students will learn about structure,  

growth and propagation of a representative 

from each group, thus giving them a detailed 

understanding of each plant group. 

CO3 Economic importance of algae, fungi, 

bryophytes and lichens with their significance 

in ecological studies will also be understood 

by students. 

F.Y. B.Sc. BO - 112 
Plant Morphology 

and Anatomy 

CO1 Students will learn terms used in describing 

the morphology of flowering plants and 

anatomy in detail. 

CO2 They will become well versed with the 

structure and functions of various organs of 

flowering plants. 

CO3 Students will also get an insight into 

applications of morphology and anatomy in 

classification & phylogeny. 

F.Y. B.Sc. BO - 113 

Practicals Based 

On BO 111 & BO 

112 

CO1 Students will be able to identify live 

specimens of crytpogams & phanerogams, 

apply terminology in their study. 

CO2 Students will be able to categorize plants into 

Monocot and Dicot on the basis of anatomical 

characters; identify type and development of 

fruits 

CO3 Through field trips, students will observe 

biodiversity, adaptations in plants according to 

their habitat and ecological significance of 

each plant group. 

SEMESTER II 

F.Y. B.Sc. BO - 121 
Plant Life and 

Utilization II 

CO1 The students will also get an insight into 

applications of morphology and anatomy in 

classification & phylogeny. 

CO2 Students will learn about the structure: 
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morphology & anatomy, and propagation of a 

representative from each group, thus giving a 

detailed understanding of higher plants. 

CO3 Students will become aware of the importance 

of phanerogams in ecological studies and their 

services to mankind.  

F.Y. B.Sc. BO - 122 
Principles of 

Plant Science 

CO1 Students will be able to understand the various 

physiological life processes in plants and their 

importance. 

CO2 Students will be able to learn different types of 

cell divisions, their stages and importance. 

CO3 Students will focus on the central dogma of 

molecular biology by studying the structures 

of DNA & RNA with special reference to their 

regulatory role.  

CO4 Students will understand the principle 

mechanisms of DNA replication. 

F.Y. B.Sc. BO - 123 

Practicals Based 

On BO 121 & BO 

122 

CO1 Students will be able to apply theoretical 

knowledge in studying live specimens in the 

laboratory and their industrial applications in 

human welfare. 

CO2 Students will gain expertise in preparing slides 

for cytological studies.  

CO3 Students will gain hands on experience in 

handling equipment for physiological 

experiments like plasmolysis, DPD and 

chlorophyll estimation. 

SEMESTER III 

S.Y. B.Sc. BO-231 

Taxonomy of 

Angiosperms & 

Plant Ecology 

CO1 Students will learn about the objectives and 

importance of taxonomy, exploration, 

identification, nomenclature and classification 

of plants using different systems as well as 

families as examples. 

CO2 The students will be introduced to ecology, its 

concept, scope, and interdisciplinary 

approach; concept and basis of ‘hotspot’ 

identification and  ecological grouping of the 

plants 

CO3 Students will get well versed with methods of 

vegetation sampling, types of diversity & the 

application of all these concepts in case study. 

S.Y. B.Sc. BO-232 Plant Physiology 

CO1 Students will be able to understand the various 

physiological life processes in plants and 

factors affecting these processes.   

CO2 During the course, students will gain 

knowledge about nitrogen fixation, seed 

dormancy and their applications in agriculture. 

CO3 Students will  understand the role of various 



phytohormones & their applications in 

agriculture, horticulture, etc. 

S.Y. B.Sc. BO 233 

Practical based on 

BO 231 & BO 

232 

CO1 Students will gain expertise in identifying and 

classifying angiospermic plants; identify 

plants based on ecological adaptations due to 

particular habitat. 

CO2 Students will be able to calculate seed 

germination percent, vigour, estimate proteins 

and starch in germinating/non germinating 

seeds, the steps in seed industry 

CO3 Experiments in physiology such as 

transpiration, DPD, etc. will give students a 

better understanding of their role in plant 

growth and development. 

CO4 Visit to seed testing centre and horticulture 

unit will give students a better understanding 

of functioning of the industries and also 

inculcate self employability.  

SEMESTER IV 

S.Y. B.Sc. BO-241 
Plant Anatomy & 

Embryology 

CO1 Students get an understanding of the scope of 

anatomy by studying different forms of 

mechanical tissues, epidermis, secondary 

growth: normal & anomalous. 

CO2 Students learn the entire process of 

development of male & female gametophytes, 

subsequent gametes, fertilization followed by 

embryogeny. 

S.Y. B.Sc. BO-242 
Plant 

Biotechnology 

CO1 Students  will understand the basic properties 

of plant cell, tissue culture technique, and 

application of this knowledge in various fields 

for conservation and bioremediation. 

CO2 Students get well versed with concepts and 

applications of Genomics, Proteomics and 

Bioinformatics. 

S.Y. B.Sc. BO 243 

Practical based on 

BO 241 & BO 

242 

CO1 Students will be able to understand the 

structure, distribution and importance of 

epidermal and mechanical tissues in the life of 

a plant and ecological importance of the same. 

CO2 Study of slides will give a detailed 

understanding of embryogenesis in students. 

CO3 Students will learn handling and care of 

laboratory equipment used in a tissue culture 

laboratory, sterilization methods and 

inoculation. 

CO4 Students will gain expertise in cultivation of 

economically importance alga Spirulina 

CO5 Visit to tissue culture laboratory will motivate 

students towards research. 



SEMESTER V 

T.Y. B.Sc. BO-351 

Algae and Fungi 

 

 

CO1 Students will learn about lower cryptogams in 

detail: classification, thallus organization and 

distribution. 

CO2 Students will be able to identify different 

examples of lower cryptogams by studying 

their life cycles in detail.  

CO3 Students will learn about the economic and 

ecological importance of lower cryptogams. 

T.Y. B.Sc. BO-352 
Archegoniate 

 

CO1 Students will be able to differentiate between 

different lower and higher cryptogams.  

CO2 Students will understand the evolutionary 

process of lower plant groups.  

CO3 Different types of life cycle with type study 

will be learnt by students.  

T.Y.B.Sc. BO-353 
Spermatophyta 

and Paleobotany 

CO1 Origin of angiospermic plants and the various 

systems of classification will be understood by 

students.  

CO2 Students will learn characters & economic 

importance of families, thus, they will be able 

to identify plants on field & also learn 

techniques of preservation. 

CO4 Students will gain knowledge about 

classification, distribution, characters & life 

cycle of gymnosperms. 

CO5 Formation process and different types of 

fossils will be understood by students.  

T.Y. B.Sc. BO-354 Plant Ecology 

CO1 Students will get well versed with 

interrelationships between the living world 

and the environment, homeostasis and plant 

indicators. 

CO2 Concepts of population & community ecology 

will be understood. 

CO3 Students will be able to understand better the 

biogeochemical cycles, their types & 

significance in an ecosystem.  

CO4 Students will be introduced to a new concept: 

EIA, environmental audit and significance of 

each in sustainable development. 

T.Y. B.Sc. BO-355 

Cell and 

Molecular 

Biology 

CO1 Students will get an insight into structure & 

functions of basic unit of life i.e. cell and 

various organelles. 

CO2 Students will learn about genetic material 

DNA its structure, function and the process of 

replication. 

CO3 Students understanding on gene expression & 

regulation will be enhanced. 



T.Y. B.Sc. BO-356 Genetics 

CO1 Different laws of Genetics will be correctly 

understood by students alongwith  transfer of 

characters from parents to offspring, 

interaction of genes & structure of 

chromosome. 

CO2 Students will be introduced to concepts such 

as mutations and sex linked inheritance. 

T.Y. B.Sc. BO-3510 Medicinal Botany 

CO1 Skill enhancement course will introduce 

students to different indigenous systems of 

medicine. 

CO2 Students will learn new skills to conserve and 

propagate medicinal plants used in traditional 

medicine.  

CO3 Students will get an insight about ethnobotany 

and folk medicine. 

T.Y. B.Sc. BO-3511 

Plant Diversity 

and Human 

Health 

CO1 Students get a chance to learn the concept of 

plant diversity & agrodiversity 

CO2 Students become aware of factors leading to 

loss of agrobiodiversity, and projected 

scenario for biodiversity loss. 

CO3 Detailed information on Conservation of 

Biodiversity, social approaches to 

conservation, biodiversity awareness 

programmes and sustainable development will 

be understood by students to get a better 

understanding of role of plants in human life. 

CO4 With new skills, social ethics and 

environmental sustainability are also 

inculcated in students. 

T.Y. B.Sc. BO 357 

Practical based on 

BO 351 and BO 

352 

CO1 Students will be able to identify cryptogams 

and classify them based on morphology & 

reproductive structures. 

CO2 Techniques in anatomy will be enhanced in 

students. 

CO3 Evolutionary trends related to stelar evolution 

in pteridophytes will be understood better.  

T.Y. B.Sc. BO 358 

Practical based on 

BO 353 and BO 

354 

CO1 Students will be able to describe diagnostic 

features of phanerogams and classify plants 

based on family characters. 

CO2 Identification of fossils, ecological studies 

using remote sensing will becomes easier for 

students. 

CO3 Students will be able to apply data to study 



ecosystem types. 

T.Y. B.Sc. BO 359 

Practical based on 

BO 355 and BO 

356 

CO1 Students will be able to identify and observe 

the structural changes in a cell during cell 

divisions: mitosis & meiosis and colchicine 

treatment 

CO2 Students will gain expertise in techniques of 

DNA & RNA isolation & estimation 

CO3 Study of chromosomes, tetraploidy, structural 

heterozygotes will be better understood by 

students. 

CO4 Students will be able to apply and solve 

problems on genetics related to PTC 

sensitivity, multiple alleles, three point test 

cross, etc. 

SEMESTER VI 

T.Y. B.Sc. BO-361 
Plant Physiology 

& Metabolism 

CO1 Different mineral elements utilized by plants 

for their growth and the amount in which they 

are utilized will be understood by students.  

CO2 Students will learn about different metabolic 

cycles used by plants in different conditions 

and their significance. 

CO3 Students will learn about the process of 

translocation of food within the plant body.  

CO4 Types of plant growth regulators, their role 

and the concept of photomorphogenesis will 

be understood by students. 

T.Y. B.Sc. BO-362 Biochemistry 

CO1 Students will learn about the structure,  

function and commercial significance of 

different biomolecules.  

CO2 Students will learn about the mechanism of 

action of enzymes.  

CO3 Students will be able to correctly identify the 

different metabolic pathways of different 

biomolecules.  

T.Y. B.Sc. BO-363 Plant Pathology 

CO1 Students will learn different terminologies 

used in the study of plant diseases.  

CO2 Students will understand about defence 

mechanism in plants and methods of studying 

plant diseases. 

CO3 Students will develop an understanding of the 

importance of pathological studies in relation 

to crop plant diseases. 

CO4 Students will learn about the processes of 

controlling various plant diseases.  

T.Y. B.Sc. BO-364 Evolution and CO1 Students will understand about the origin of 



Population 

genetics- 

earth and life on earth.  

CO2 Different theories of evolution will be learnt 

by students.  

CO3 Students will get an insight about geological 

time scale and fossils.  

CO4 Students will learn about genetic frequency 

and genetic polymorphism within a population 

and species isolation. 

T.Y. B.Sc. BO-365 
Advanced Plant 

Biotechnology 

CO1 Students will understand the concept of  tissue 

culture in detail from the time of its discovery 

and landmarks.  

CO2 Students will get to know about different 

techniques in genetic engineering used to 

prepare genetically modified plants, thus 

enhancing crop production.  

CO3 Students will understand the role of 

microorganisms in the synthesis of different 

commercial products.  

CO4 Students will learn about the application of 

nanotechnology in agriculture.  

T.Y. B.Sc. BO-366 

Plant Breeding 

and Seed 

Technology 

CO1 Students will be introduced to a field of 

agriculture called plant breeding, the concept, 

its history and scope. 

CO2 Students will learn traditional and advanced 

methods of plant breeding to enhance crop 

production. 

CO3 The set up of a seed industry - its working; 

seed production - its stages will be understood 

by students to develop employability skills in 

them. 

T.Y. B.Sc. BO-3610 

Nursery and 

Gardening 

Management 

CO1 

 

Skill enhancement in nursery & gardening 

management will be inculcated in students.  

CO2 Propagation of plants and gardening 

operations will be learnt & understood by 

students in detail. 

T.Y. B.Sc. BO-3611 Biofertilizers 

CO1 

 

Students will get an opportunity to learn about 

biofertilizers, their types & importance in 

agriculture. 

CO2 Students will be able to learn the methods of 

cultivation of various biofertilizers, including 

manures, thus enhancing their skills. 

T.Y. B.Sc. BO 367 

Practical based on 

BO 361 and BO 

362 

CO1 

 

Students will be able to practically observe 

plasmolysis, determine stomatal frequency & 

stomatal index of leaves and their importance 

to plant physiology. 

CO2 Physiological processes, enzymology, 



estimation of proteins, vitamins, other 

biomolecules, spectrophotometry will be 

understood & applied by students in research, 

in the near future. 

CO3 Students will be able to use chromatography 

techniques for various isolations & 

estimations. 

T.Y. B.Sc. BO 368 

Practical based on 

BO 363 and BO 

364 

CO1 

 

Students will learn laboratory techniques such 

as preparation of media, sterilization 

techniques and inoculation. 

CO2 Students will be able to identify plant diseases, 

causal organisms, method of infection and 

control of diseases  

CO3 Fossil identification through specimen study 

and visit to museum will be clearly understood 

by students. 

CO4 Students will be able to solve problems based 

on allele and gene frequency; study sympatric 

and allopatric speciation.  

T.Y. B.Sc. BO 369 

Practical based on 

BO 365 and BO 

366 

CO1 

 

Students will gain expertise in handling 

equipment used in genetic engineering like 

gene gun, PCR, gel doc, microcentrifuge, 

electrophoresis, micropipettes, incubator, 

shaker, etc.; preparation of media and other 

techniques in plant tissue culture. 

CO2 Students will be able to understand genetic 

engineering and mutagenesis -  their 

applications in agriculture, eg. transgenic 

plants. 

CO3 Students will be able to evaluate plant 

breeding methods for betterment of mankind 

and crop improvement, interpret application of 

conventional and non-conventional methods 

of plant breeding and learn methods of seed 

testing.  

 

 

 

 

 

 

 



 
 

Name of the 

Class 

Course 

Code 
Course Title Course Outcomes 

SEMESTER I 

F.Y.B.Sc. MT-111 Algebra 

CO1 
Student should study sets, relations and 

functions as revision. 

CO2 

Student should be able to calculate G.C.D and 

L.C.M using divisibility of integers and its 

properties. 

CO3 

Student should know fundamental theorem of 

arithmetic, prime numbers, theory of 

congruences with properties and their 

applications in Fermat’s theorem and Euclid’s 

theorem.  

CO4 

Student should know basic algebraic 

properties, modulus, conjugates, roots and nth 

roots of unity of complex numbers and 

application of De Moiver’s theorem. 

F.Y.B.Sc. MT-112 Calculus – I 

CO1 
Student should study various properties of real 

numbers and its consequences.  

CO2 

Student should know sequences and limits, 

convergence, boundedness of sequences with 

their theorems and examples. 

CO3 

Student should know limits of functions with 

example, limit theorems with extension of limit 

concepts. 

CO4 

Student should know continuous function, 

continuous function on intervals with various 

theorems and examples. 

F.Y.B.Sc. MT-113 
Mathematics 

Practical 

CO1 
Student gains confidence in solving the 

problems. 

CO2 

Using Maxima software student should study 

convergence and divergence of sequences, 

limits at infinity, graphical pictures of various 

curves and surfaces.  

SEMESTER II 

F.Y.B.Sc. MT-121 
Analytical 

Geometry 

CO1 

Student should know the significance of 

second-degree equation in x and y so as to 

classify the nature of graph in two-dimension. 

CO2 

Student should know various forms of planes 

and their equations of first degree in three 

variables. 

CO3 Student should be familiar with symmetrical 
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and asymmetrical form of lines in 3-D obtain 

by intersection of two planes. 

CO4 
Student should know various forms of sphere 

and significant points of equation of sphere.  

F.Y.B.Sc. MT-122 Calculus – II 

CO1 
Student should be familiar to obtain the 

derivative of different functions. 

CO2 

Student can study different functions by 

converting them into simple series (Taylor & 

Maclaurin series). 

CO3 
Student should know the techniques of solving 

the differential equations. 

CO4 

Students should able to solve various real life 

problems using knowledge of differential 

equation. 

F.Y.B.Sc. MT-123 
Mathematics 

Practical 

CO1 
Student gains confidence in solving the 

problems. 

CO2 

Using Maxima software student should study 

convergence and divergence of sequences, 

limits at infinity, graphical pictures of various 

curves and surfaces.  

SEMESTER III 

S.Y.B.Sc. MT-231 

Calculus of 

Several 

Variables 

CO1 

The student should know partial derivatives 

and differentiability with higher order with 

applications. 

CO2 
Using the derivative test student should be able 

to find extreme values of various functions. 

CO3 
The student should develop the skill of solving 

multiple integrals and their applications. 

S.Y.B.Sc. 
MT-232 

(A) 

Numerical 

Methods & its 

applications 

CO1 

Student should able to solve algebraic and 

transcendal equations by using different 

numerical methods. 

CO2 

Student should able to know different 

interpolation formulae and apply them to 

interpolate the given data. 

CO3 
Student should able to differentiate and 

integrate by different numerical methods. 

   CO4 
Student should able to solve ODE by various 

numerical methods. 

S.Y.B.Sc. 
MT-232 

(B) 
Graph Theory 

CO1 

A students should be able to work with graphs 

and identify certain parameters and properties 

of the given graphs 

CO2 
Student should know connected graph with its 

properties. 

CO3 
Student should able to apply various algorithm 

to find Euler and Hamiltonian path. 

CO4 
Student should able to study trees with its 

properties and application. 



S.Y.B.Sc. MT-233 

Mathematics 

Practical based 

on MT-231 & 

MT-232 

CO1 
The student develops theoretical, applied and 

computational skills. 

CO2 
The student gains confidence in proving 

theorems and solving problems. 

CO3 
Student should able to plot 2D and 3D curves 

using Maxima software. 

SEMESTER IV 

S.Y.B.Sc. MT-241 Linear Algebra 

CO1 

Student should be familiar with matrices and 

its application to solve the system of linear 

equation. 

CO2 

The student should be able to identify a set as a 

vector space and to find dimension, row space, 

column space, null space, rank and nullity. 

CO3 
Student should be able to study various vector 

spaces using linear transformation. 

S.Y.B.Sc. 
MT-

242(A) 

Vector 

Calculus 

CO1 
Student should be familiar with gradient, 

divergence and curl of the functions. 

CO2 
Using gradient student can find tangent, plane 

and normal line to the surface. 

CO3 

Student should be familiar to solve line, surface 

and volume integrals so as to solve many real-

life problems.  

S.Y.B.Sc. 
MT-

242(B) 

Dynamical 

System 

CO1 
Student should be able to evaluate eigen values 

and eigen vectors of the matrix. 

CO2 

Student should be able to solve first order 

equations and apply it in logistic population 

model. 

CO3 
Student should be able to calculate real, 

complex, distinct and repeated eigen values 

CO4 
Student should classify planner system and 

exponential of a matrix. 

S.Y.B.Sc. MT-243 

Mathematics 

Practical based 

on MT-241 & 

MT-242 

CO1 
The student develops theoretical, applied and 

computational skills. 

CO2 

The student gains confidence in proving 

theorems and solving problems of linear 

algebra, vector calculus and Dynamical 

System. 

CO3 

Student should be able to solve various 

problems of linear algebra, vector calculus and 

Dynamical System using maxima software. 

SEMESTER V 

T.Y.B.Sc. 
DSE-1A: 

MT- 351 
Matric Spaces 

CO1 
Understand the introductory concepts of metric 

spaces 

CO2 
Correlate these concepts to their counter parts 

in modern analysis by studying examples 

CO3 Learn to analyze mappings between spaces 

CO4 
Attain background for advanced courses in real 

analysis, functional analysis, and topology 



CO5 

Appreciate the abstractness of the concepts 

such as open balls, closed balls, compactness, 

connectedness etc. beyond their geometrical 

imaginations 

T.Y.B.Sc. 
DSE-1B: 

MT 352 
Real Analysis-I 

CO1 Learn the basic facts in logic and set theory 

CO2 

Learn to define sequence in terms of functions 

from N to a subset of R and to understand 

several properties of the real line. 

CO3 

Recognize bounded, convergent, divergent, 

Cauchy and monotonic sequences and to 

calculate their limit superior, limit inferior, and 

the limit of a bounded sequence. 

CO4 

Use the ratio, root, alternating series and limit 

comparison tests for convergence and absolute 

convergence of an infinite series of real 

numbers. 

T.Y.B.Sc. 
DSE-2A: 

MT 353 
Group Theory 

CO1 

Recognize the mathematical objects that are 

groups, and classify them as abelian, cyclic and 

permutation groups, etc. 

CO2 Analyze consequences of Lagrange’s theorem 

CO3 
Learn about structure preserving maps between 

groups and their consequences. 

CO4 
Explain the significance of the notion of cosets, 

normal subgroups, and factor groups. 

T.Y.B.Sc. 
DSE-1B: 

MT 354 

Ordinary 

Differential 

Equations 

CO1 

 

Understand the genesis of ordinary differential 

equations. 

CO2 

Learn various techniques of getting exact 

solutions of solvable first order differential 

equations and linear differential equations of 

higher order. 

CO3 

Grasp the concept of a general solution of a 

linear differential equation of an arbitrary order 

and also learn a few methods to obtain the 

general solution of such equations. 

T.Y.B.Sc. 

MT 

355(A) 

DSE-3A 

Operations 

Research 

CO1 

 

Analyze and solve linear programming models 

of real-life situations. 

CO2 

The graphical solution of LPP with only two 

variables, and illustrate the concept of convex 

set and extreme points. The theory of the 

simplex method is developed. 

CO3 

The relationships between the primal and dual 

problems and their solutions with applications 

to transportation, assignment and two-person 

zero-sum game problem. 

T.Y.B.Sc. 

MT 

356(B) 

DSE-3B 

Number 

Theory 

CO1 

 

This course will enable the students to learn 

some of the open problems related to prime 

numbers. 

CO2 
This course will enable the students to learn 

about number theoretic functions and modular 



arithmetic. 

CO3 

The Law of Quadratic Reciprocity and other 

methods to classify numbers as primitive roots, 

quadratic residues, and quadratic non-residues. 

T.Y.B.Sc. 
DSE-1: 

MT357 

Practical 

Course Lab-1 

(on Metric 

Space and Real 

Analysis-I) 

CO1 

 

To develop the skill of solving the problems on 

metric spaces using theorems.  

CO2 

To develop the skill of solving the problems on 

convergent, divergent, bounded, limit superior 

and limit inferior. 

CO3 
To identify the convergence and divergence of 

series by applying various test.  

T.Y.B.Sc. 
DSE-2: 

MT 358 

Practical 

Course Lab-II 

(on Group 

Theory and 

Ordinary 

Differential 

equations) 

CO1 

 

To develop the skill to classify various sets on 

the basis of groups and its properties. 

CO2 

To develop the skill of prove the theorems and 

properties of various types of groups and 

subgroup. 

CO3 

To develop the skill of problem solving of 

various differential equation by applying 

theorems. 

T.Y.B.Sc. 
DSE-3: 

MT 359 

Practical 

Course Lab-III 

(on DSE-3A 

and DSE-3B) 

CO1 

 

Analyze and solve linear programming models 

of real-life situations. 

CO2 
To develop the concept of formulate the real-

life problem into LPP. 

CO3 

This course will enable the students to solve 

some of the open problems related to prime 

numbers. 

CO4 

This course will enable the students to solve 

the various examples about number theoretic 

functions and modular arithmetic. 

T.Y.B.Sc. 

SEC-1: 

MT -

3510 

Programming 

in Python –I 

CO1 

 

The student will be able to explain basic 

principles of Python programming language. 

CO2 
The student will implement object-oriented 

concepts 

T.Y.B.Sc. 
SEC-2: 

MT-3511 

LaTeX for 

Scientific 

Writing 

CO1 

 

Write a simple LaTeX input document based 

on the article class. 

CO2 
Turn the input document into pdf with the pdf 

latex program. 

CO3 Format Words, Lines, and Paragraphs. 

CO4 Understand how to present data using tables. 



SEMESTER VI 

T.Y.B.Sc. 
DSE-4A: 

MT 361  

Complex 

Analysis 

CO1 

 

Understand the significance of differentiability 

of complex functions leading to the 

understanding of Cauchy-Riemann equations. 

CO2 

Evaluate the contour integrals and understand 

the role of Cauchy-Goursat theorem and the 

Cauchy integral formula. 

CO3 

Expand some simple functions as their Taylor 

and Laurent series, classify the nature of 

singularities, find residues and apply Cauchy 

Residue theorem to evaluate integrals. 

CO4 

Represent functions as Taylor, power and 

Laurent series, classify singularities and poles, 

find residues and evaluate complex integrals 

using the residue theorem. 

T.Y.B.Sc. 
DSE-4B: 

MT 362 

Real Analysis-

II 

CO1 

 

The course will enable the students to learn 

about some of the families and properties of 

Riemann integrable functions, and the 

applications of the fundamental theorems of 

integration. 

CO2 

The course will enable the students to learn 

about beta and gamma functions and their 

properties. 

CO3 

The course will enable the students to learn 

about recognize the difference between 

pointwise and uniform convergence of a 

sequence of functions. 

CO4 

Illustrate the effect of uniform convergence on 

the limit function with respect to continuity, 

differentiability, and integrability 

T.Y.B.Sc. 
DSE-5A: 

MT 363 
Ring Theory 

CO1 

 

The fundamental concept of Rings, Fields, 

subrings, integral domains and the 

corresponding morphisms. 

CO2 

Learn in detail about polynomial rings, 

fundamental properties of finite field 

extensions, and classification of finite fields. 

CO3 
Appreciate the significance of unique 

factorization in rings and integral domains. 

T.Y.B.Sc. 
DSE-5B: 

MT 364 

Partial 

Differential 

Equations 

CO1 

 

Formulate, classify and transform partial 

differential equations into canonical form. 

CO2 

Solve linear partial differential equations using 

various methods and apply these methods in 

solving some physical problems. 

CO3 

Solve Laplace equations using various 

analytical methods demonstrate uniqueness of 

solutions of certain kinds of these equations. 

T.Y.B.Sc. DSE-6A: Optimization CO1 Understand fundamentals of Network Analysis 



 

MT 

365(A) 

Techniques  using CPM and PERT. 

CO2 
Solve a sequencing Problem for various jobs 

and machines. 

T.Y.B.Sc. 

DSE-6B: 

MT 

366(B) 

Computational 

Geometry 

CO1 

 

The course will enable the students to construct 

algorithms for simple geometrical problems. 

CO2 
Characterize invariance properties of Euclidean 

geometry by groups of transformations. 

CO3 
Describe and construct basic geometric shapes 

and concepts by computational means 

T.Y.B.Sc. 
MT 367 

DSE-4 

Practical 

Course Lab-1 

(on Complex 

Analysis and 

Real Analysis-

II) 

CO1 

 

To develop the skill of solving the problems on 

complex analysis using theorems.  

CO2 
To develop the skill of solving the problems on 

Reimann integrable functions. 

CO3 
Able to solve various examples on pointwise 

and uniform convergence. 

T.Y.B.Sc. 
MT 368 

DSE-5 

Practical 

Course Lab-II 

(on Ring 

Theory and 

Partial 

Differential 

Equations) 

CO1 

 

To develop the skill to classify various sets as 

ring, subring, field, integral domain etc. 

CO2 
To classify the examples as PID, UFD, FD etc. 

using properties and theorems. 

CO3 

To develop the skill of problem solving of 

various partial differential equation by 

applying theorems. 

T.Y.B.Sc. 

 

MT 369 

DSE-6 

Practical 

Course Lab-III 

(on DSE-6A 

and DSE-6B) 

CO1 

 

To develop the skill of drawing network 

diagram of project using PERT and CPM.  

CO2 
To develop the skill of assigning the jobs in 

optimal sequence. 

CO3 
To decide the feasible time of replacement of 

machines. 

CO4 

Student should able to transform two 

dimensional and three-dimensional objects by 

using different specified transformation matrix. 

CO5 
Student should know and apply in real-life 

different types of 3-D projection. 

T.Y.B.Sc 

 

SEC-III: 

MT 3610 

Programming 

in Python-II 

CO1 

 

Demonstrate the use of Python in Mathematics 

such as operations research and computational 

Geometry etc. 

CO2 
Study graphics and design and implement a 

program to solve a real-world problem. 

CO3 
The students will implement the concepts of 

data with python and database connectivity. 

T.Y.B.Sc. 
SEC-IV: 

MT 3611 

Mathematics 

into LaTeX 

CO1 

 

The student will be able to typeset 

mathematical formulas, use nested list, tabular 

and array environments.  

CO2 
Import figures and pictures that are stored in 

external files 



 

 

 

 

Name of 

the Class 

Course 

Code 

Course Title Course Outcomes 

SEMESTER I 

F.Y.B.Sc. PHY-111 

Mechanics and 

Properties of 

Matter 

CO1 

The student will be able to understand 

Newton's laws and apply them in 

calculations of the motion of simple 

systems. 

CO2 

The student will be able to understand 

the concepts of energy, work, power 

and conservation of energy. 

CO3 
The student will be able to understand 

the concepts of elasticity. 

CO4 

The student will be able to understand 

the concepts of surface tension and 

viscosity and be able to perform 

calculations using them. 

CO5 

The student will be able to use 

Bernoulli’s theorem in real life 

problems 

F.Y.B.Sc. PHY-112 
Physics Principles 

and Applications 

CO1 

The students will be able to 

understand the general structure of 

atom, spectrum of hydrogen atom. 

CO2 

The students will be able to 

understand the atomic excitation and 

LASER principles. 

CO3 

The learners will understand the 

bonding mechanism and its different 

types. 

CO4 

The learner will understand the types 

and sources of electromagnetic waves 

and applications. 

CO5 
Quantitative problem solving skills 

will be developed. 

F.Y.B.Sc. PHY-113 
Physics Laboratory-

1A 
CO1 

The students will be able to use 

various instruments and equipment. 

UNDERGRADUATE PROGRAMME COURSE OUTCOME  

Name of the Programme: B.Sc. Physics 



CO2 

The students will be able to design 

experiments to test a hypothesis 

and/or determine the value of an 

unknown quantity. 

CO3 

The students will be able to 

investigate the theoretical background 

of an experiment. 

CO4 

The students will be able to setup 

experimental equipment to implement 

an experimental approach. 

CO5 

The students will be able to analyze 

the data, plot appropriate graphs and 

reach conclusions from data analysis. 

CO6 

The students will be able to work in a 

group to plan, implement and report 

on a project/experiment. 

CO7 

The students will be able to keep a 

well-maintained and instructive 

laboratory logbook. 

SEMESTER II 

F.Y.B.Sc. PHY-121 
Heat and 

Thermodynamics 

CO1 

The learner will understand the 

properties of and relationships 

between the thermodynamic 

properties of a substance. 

CO2 

The students will understand the ideal 

gas equation and its limitations and  

the real gas equation. 

CO3 

The students will be able to analyse 

the heat engines and calculate thermal 

efficiency. 

CO4 

The students will be able to analyze 

the refrigerators, heat pumps and 

calculate coefficient ofperformance. 

CO5 

The students will be able to 

understand the types of thermometers 

and their usage. 

F.Y.B.Sc. PHY-122 
Electricity and 

Magnetism 

CO1 

The students will be able to 

understand the concept of the electric 

force, electric field and electric 

potential for stationary charges. 

CO2 

The students will be able to calculate 

electrostatic field and potential of 

charge distributions using Coulomb's 

law and Gauss's law. 

CO3 The students will be able to 



understand the dielectric phenomenon 

and effect of electric field on 

dielectric. 

CO4 

The learners will be able to 

understand magnetic field for steady 

currents using Biot-Savart and 

Ampere's Circuital laws. 

CO5 
Quantitative problem solving skills 

will be developed. 

F.Y.B.Sc. PHY-123 
Physics Laboratory-

1B 

CO1 
The students will be able to use 

various instruments and equipment. 

CO2 

The students will be able to design 

experiments to test a hypothesis 

and/or determine the value of an 

unknown quantity. 

CO3 

The students will be able to 

investigate the theoretical background 

of an experiment. 

CO4 

The students will be able to setup 

experimental equipment to implement 

an experimental approach. 

CO5 

The students will be able to analyze 

the data, plot appropriate graphs and 

reach conclusions from data analysis. 

CO6 

The students will be able to work in a 

group to plan, implement and report 

on a project/experiment. 

CO7 

The students will be able to keep a 

well-maintained and instructive 

laboratory logbook. 

SEMESTER III 

S.Y.B.Sc. PHY-231 

Mathematical 

Methods in 

Physics-I 

CO1 

The learners will be able to 

understand the complex algebra 

useful in physics courses 

CO2 

The students will be able to 

understand the concept of partial 

differentiation. 

CO3 

The learners will be able to 

understand the role of partial 

differential equations in physics. 

CO4 

The learners will be able to 

understand vector algebra useful in 

mathematics and physics 

CO5 

The students will be able to 

understand the concept of singular 

points of differential equations 



S.Y.B.Sc. PHY-232 Electronics 

CO1 

The students will be able to apply 

different theorems and laws to 

electrical circuits. 

CO2 
The learners will be able to 

understand the relations in electricity. 

CO3 

The students will be able to 

understand the parameters, 

characteristics and working of 

transistors 

S.Y.B.Sc PHY-232 Instrumentation 

CO1 

The learners will be able to 

understand the concept of 

measurement. 

CO2 

The students will be able to 

understand the performance of 

measuring instruments. 

CO3 
The learners will be able to design 

experiments using sensors. 

S.Y.B.Sc. PHY-233 
Physics Laboratory-

2A 

CO1 
The students will be able to use 

various instruments and equipment. 

CO2 

The students will be able to design 

experiments to test a hypothesis 

and/or determine the value of an 

unknown quantity. 

CO3 

The students will be able to 

investigate the theoretical background 

of an experiment. 

CO4 

The students will be able to setup 

experimental equipment to implement 

an experimental approach. 

CO5 

The students will be able to analyze 

the data, plot appropriate graphs and 

reach conclusions from data analysis. 

CO6 

The students will be able to work in a 

group to plan, implement and report 

on a project/experiment. 

CO7 

The students will be able to keep a 

well-maintained and instructive 

laboratory logbook. 

SEMESTER IV 

S.Y.B.Sc. PHY-241 
Oscillations, 

Waves, and Sound 

CO1 

The learners will be able to study 

underlying principles of oscillations 

and it’s scope in development. 

CO2 

The students will be able to 

understand and solve the equations / 

graphical representations of motion 

for simple harmonic, damped, forced 



oscillators and waves. 

CO3 

The learners will be able to explain 

oscillations in terms of energy 

exchange with various practical 

applications. 

CO4 

The learners will be able to solve 

numerical problems related to 

undamped, damped, forced 

oscillations and superposition of 

oscillations. 

S.Y.B.Sc. PHY-242 Optics 

CO1 
The students will be able to acquire 

the basic concept of wave optics. 

CO2 

The learners will be able to describe 

how light can constructively and 

destructively interfere. 

CO3 

The students will be able to explain 

why a light beam spread out after 

passing through an aperture 

S.Y.B.Sc. PHY-243 
Physics Laboratory-

2B 

CO1 
The students will be able to use 

various instruments and equipment. 

CO2 

The students will be able to design 

experiments to test a hypothesis 

and/or determine the value of an 

unknown quantity. 

CO3 

The students will be able to 

investigate the theoretical background 

of an experiment. 

CO4 

The students will be able to setup 

experimental equipment to implement 

an experimental approach. 

CO5 

The students will be able to analyze 

the data, plot appropriate graphs and 

reach conclusions from data analysis. 

CO6 

The students will be able to work in a 

group to plan, implement and report 

on a project/experiment. 

CO7 

The students will be able to keep a 

well-maintained and instructive 

laboratory logbook. 

SEMESTER V 

T.Y.B.Sc. 
PHY-351 

 

Mathematical 

Methods in 

Physics-II 

 

CO1 

The students will be able to 

understand the basic concepts in 

different co-ordinate systems. 

CO2 

The students will be able to use 

different mathematical methods to 

solve differential equations related to 



Physics problems. 

CO3 

 

The students will be able to 

understand the basic concepts related 

to special theory of relativity. 

CO4 
Quantitative problem solving skills 

will be developed. 

T.Y.B.Sc. 
PHY-352 

 

Electrodynamics 

 

CO1 

The students will be able to 

understand the concepts of 

electrostatics and magnetostatics. 

CO2 

The students will be able to 

understand the basics of 

electrodynamics.  

CO3 

The students will be able to 

understand the production and 

propagation of electromagnetic 

waves. 

CO4 

 

Quantitative problem solving skills 

will be developed. 

T.Y.B.Sc. 
PHY-353 

 

Classical 

Mechanics 

 

CO1 

The students will be able to 

understand the basic concepts in 

Classical Mechanics. 

CO2 

The students will be able to 

understand the comprehensive idea on 

the Lagrangian and Hamiltonian 

formulation. 

CO3 

The students will be able to 

understand the dynamics of scattering 

process and planetary motion. 

CO4 

 

Quantitative problem solving skills 

will be developed. 

T.Y.B.Sc. 
PHY-354 

 

Atomic and 

Molecular Physics 

 

CO1 

 

The students will be able to 

understand the origin of atomic and 

molecular spectra. 

CO2 

The students will be able to 

understand the basic concepts and use 

of different spectroscopy. 

CO3 

The students will be able to 

understand the differences among 

different spectroscopic techniques. 

CO4 

 

Quantitative problem solving skills 

will be developed. 

T.Y.B.Sc. 
PHY-355 

 

Computational 

Physics 

CO1 

 

The students will be able to  develop 

the flowchart and algorithm related to 

a problem. 

CO2 The students will be able to 



understand the basic concepts and 

syntax of C programming. 

CO3 

The students will be able to use 

different numerical methods used to 

solve Physics problems. 

CO4 

 

Object oriented problem solving skills 

will be developed. 

T.Y.B.Sc. 
PHY-

356(B) 

Elements of 

Materials Science 

CO1 

 

The students will be able to 

understand various methods involved 

in material synthesis and 

characterization. 

CO2 

The students will be able to 

understand the importance of use of 

different instruments for material 

study. 

CO3 

The students will be able to 

understand the basic concepts about 

the thin film technology 

CO4 

 

The students will be able to 

understand the importance of use of 

thin films in different application and 

research. 

T.Y.B.Sc. PHY-357 

Physics 

Laboratory-3A 
 

 

 

 

 

 

 

 

CO1 

 

The students will be able to use 

various instruments and equipment. 

CO2 

The students will be able to design 

experiments to test a hypothesis 

and/or determine the value of an 

unknown quantity. 

CO3 

The students will be able to 

investigate the theoretical background 

to an experiment. 

CO4 

 

The students will be able to set up 

experimental equipment to implement 

an experimental approach. 

CO5 

The students will be able to analyze 

data, plot appropriate graphs and 

reach conclusions from your data 

analysis. 

CO6 

The students will be able to work in a 

group to plan, implement and report 

on the experiments. 

CO7 

 

The students will develop a habit of 

keeping a well-maintained and 

instructive laboratory logbook. 



T.Y.B.Sc. PHY-358 
Physics 

Laboratory-3B 

CO1 

 

The students will be able to work on a 

computer in Linux environment. 

CO2 

The students will be able to write a C 

code to solve scientific problems 

numerically. 

CO3 

The students will be able to design 

electronic circuits for different 

purposes. 

CO4 

 

The students will be able to collect 

data through observation and/or 

experimentation and visualizing and 

interpreting data. 

CO5 

The students will be able to 

understand the laboratory procedures 

including safety and scientific 

methods. 

CO6 

The students will be able to 

understand the abstract concepts and 

theories by experiencing and 

visualizing them as authentic 

phenomena. 

CO7 

 

The students will be able to acquire 

the complementary skills of 

collaborative learning and teamwork. 

T.Y.B.Sc. PHY-359 Project-I 

CO1 

 

The students will be able to 

understand a general definition of 

research design. 

CO2 
The students will be able to design 

experiments to test a hypothesis. 

CO3 

The students will be able to collect 

and analyze data to reach conclusions 

related to the hypothesis. 

CO4 

 

The students will be able to work in a 

group to plan, implement and 

document on the systematic study to 

solve a research problem. 

CO5 

The students will become familiar 

with ethical issues and plagiarism 

related to research and 

documentation. 

T.Y.B.Sc. 

PHY-

3510(G) 

 

 

Python 

Programming 

 

 

CO1 

 

The students will be able to develop 

the flowchart and algorithm related to 

a problem. 

CO2 

The students will be able to 

understand the basic concepts and 

syntax of Python programming. 

CO3 The students will be able to use 



different Python modules to solve 

Physics problems. 

CO4 

 

Object oriented problem solving skills 

will be developed. 

T.Y.B.Sc. 

PHY-

3511(K) 

 

 

Physics Workshop 

Skill 

 

 

CO1 

 

The students will be able to 

understand the working principles of 

different instruments. 

CO2 

The students will be able to use 

different mechanical and electrical 

measuring instruments in Physics 

experiments. 

CO3 

The students will be able to 

understand the working and use of 

CRO. 

CO4 

The students will be able to 

understand the working and use of 

signal generators. 

CO5 

 

The students will be able to develop 

different Impedance Bridges and Q-

Meters for electrical experiments. 

SEMESTER VI 

T.Y.B.Sc. 
PHY-361 

 

Solid State Physics 

 

 

CO1 

 

The students will be able to 

understand the basic concepts on 

structures and properties of materials.  

CO2 

The students will be able to 

understand phenomenon of 

superconductivity and its properties. 

CO3 

The students will be able to 

understand different experimental 

techniques used for characterization 

of materials. 

CO4 

 

Quantitative problem solving skills 

will be developed. 

T.Y.B.Sc. PHY-362 

Quantum 

Mechanics 

 

 

CO1 

 

The students will be able to 

understand the basic concepts of 

quantum mechanics. 

CO2 

The students will be able to understand 

the use of quantum mechanics to 

understand different physical system. 

CO3 

The students will be able to use the 

quantum mechanical operator to for 

different physical problems. 

CO4 

 

Quantitative problem solving skills 

will be developed. 



T.Y.B.Sc. PHY-363 

Thermodynamics 

and Statistical 

Physics 

 

 

CO1 

 

The students will be able to 

understand the fundamental laws of 

thermodynamics. 

CO2 

The students will be able to 

understand the basics of kinetic theory 

of gases. 

CO3 

The students will be able to 

understand the fundamentals of 

statistical mechanics.  

CO4 

The students will be able to 

understand quantum statistical laws 

governing different particles. 

CO5 
Quantitative problem solving skills 

will be developed. 

T.Y.B.Sc. PHY-364 

Nuclear Physics 

 

 

CO1 

 

The students will be able to 

understand the basic concepts nucleus 

and its properties and nuclear forces. 

CO2 

The students will be able to 

understand the working and use of 

particle accelerators and detectors. 

CO3 

The students will be able to 

understand the concepts of 

radioactivity and nuclear reactions. 

CO4 

The students will be able to 

understand the basic concepts of 

energy generation using nuclear fuel. 

CO5 

 

Quantitative problem solving skills 

will be developed. 

T.Y.B.Sc. PHY-365 Electronics-II 

CO1 

 

The students will be able to 

understand the fundamentals of 

working of semiconductor and special 

devices made out of it. 

CO2 

The students will be able to 

understand the characteristics of 

special semiconductor devices. 

CO3 

The students will be able to 

understand the basics logic gates and 

Boolean algebra to understand digital 

electronics. 

CO4 

The students will be able to 

understand the applications of 

electronic devices for daily use. 

CO5 

 

Quantitative problem solving skills 

will be developed. 

T.Y.B.Sc. 
PHY-

366(P) 

Physics of 

Nanomaterials 

CO1 

 

The students will be able to 

understand the basic concepts about 



the Nano materials. 

CO2 

The students will be able to 

understand the different techniques to 

synthesize nano materials. 

CO3 

The students will be able to 

understand the different 

characterization techniques to study 

nano materials. 

CO4 

The students will be able to 

understand the use of nano materials 

in design and synthesis of novel 

materials. 

CO5 
Quantitative problem solving skills 

will be developed. 

T.Y.B.Sc. PHY-367 
Physics 

Laboratory-4A 

CO1 

 

The students will be able to 

understand the working and use of 

various advanced instruments and 

equipments. 

CO2 

The students will be able to design 

experiments to test a hypothesis 

and/or determine the value of an 

unknown quantity. 

CO3 

The students will be able to 

investigate the theoretical background 

to an experiment. 

CO4 

 

The students will be able to set up 

experimental equipment to implement 

an experimental approach. 

CO5 

The students will be able to analyze 

data, plot appropriate graphs and 

reach conclusions from your data 

analysis. 

CO6 

The students will be able to work in a 

group to plan, implement and report 

on the experiments. 

CO7 

 

The students will develop a habit of 

keeping a well-maintained and 

instructive laboratory logbook. 

T.Y.B.Sc. PHY-368 
Physics 

Laboratory-4B 

CO1 

 

The students will be able to 

understand the working and use of 

various advanced instruments and 

equipments. 

CO2 

The students will be able to design 

experiments to test a hypothesis 

and/or determine the value of an 



unknown quantity. 

CO3 

The students will be able to 

investigate the theoretical background 

to an experiment. 

CO4 

 

The students will be able to set up 

experimental equipment to implement 

an experimental approach. 

CO5 

The students will be able to analyze 

data, plot appropriate graphs and 

reach conclusions from your data 

analysis. 

CO6 

The students will be able to work in a 

group to plan, implement and report 

on the experiments. 

CO7 

 

The students will develop a habit of 

keeping a well-maintained and 

instructive laboratory logbook. 

T.Y.B.Sc. PHY-369 Project-II 

CO1 

 

The students will be able to 

understand a general definition of 

research design. 

CO2 
The students will be able to design 

experiments to test a hypothesis. 

CO3 

The students will be able to collect 

and analyze data to reach conclusions 

related to the hypothesis. 

CO4 

 

The students will be able to work in a 

group to plan, implement and 

document on the systematic study to 

solve a research problem. 

CO5 

The students will become familiar 

with ethical issues and plagiarism 

related to research and 

documentation. 

T.Y.B.Sc. 

PHY-

3610(U) 

 

 

Scientific Data 

Analysis 

using Python 

 

 

 

 

CO1 

 

The students will be able to 

understand the basics of data 

processing.    

CO2 

The students will be able to generate 

proper data set for analysis after 

cleaning and binning the big data. 

CO3 
The students will be able to develop a 

model and test it’s validity. 

CO4 

 

The students will be able to visualize 

the data for better representation. 

T.Y.B.Sc. 

PHY- 

3611(AA) 

 

Radiation Physics 

 

 

CO1 

 

The students will be able to 

understand the basics concepts related 

to interaction of radiation with matter. 



 

 CO2 

The students will be able to measure 

the amount of exposed radiation using 

different radiation detectors. 

CO3 

The students will be able to 

understand the different source of 

nuclear radiation. 

CO4 

 

The students will be able to 

understand the use of radiation 

shielding. 

 

 

 

 

 



 

 

 

 

 

Name of 

the Class 

Course 

Code 
Course Title Course Outcomes 

SEMESTER I 

F.Y.B.Sc. ZO-111 Animal Diversity I 

CO1 

The student will be able to understand 

classify and identify the diversity of 

animals. 

CO2 

The student understands the importance of 

classification of animals and classifies 

them effectively using the six levels of 

classification. 

CO3 

The student knows his role in nature as a 

protector, preserver and promoter of life 

which he has achieved by learning, 

observing and understanding life. 

F.Y.B.Sc. ZO-112 Animal Ecology 

CO1 

The learners will be able to Identify and 

critically evaluate their own beliefs, values 

and actions in relation to professional and 

societal standards of ethics and its impact 

on ecosystem and biosphere due to the 

dynamics in population. 

CO2 

To understand anticipate, analyse and 

evaluate natural resource issues and act on 

a lifestyle that conserves nature. 

CO3 

The Learner understands and appreciates 

the diversity of ecosystems and applies 

beyond the syllabi to understand the local 

lifestyle and problems of the community. 

CO4 

The learner will be able to link the 

intricacies of food chains, food webs and 

link it with human life for its betterment 

and for non-exploitation of the biotic and 

abiotic components. 

CO5 

The working in nature to save 

environment will help development of 

leadership skills to promote betterment of 

environment. 

F.Y.B.Sc ZO113 Zoology Practical CO1 The student will be able to understand 

UNDERGRADUATE PROGRAMME COURSE OUTCOME  

Name of the Programme: B.Sc. Zoology 



Paper classification and identification of the 

diversity of animals. 

CO2 
The student understands the significance 

of taxonomy of animals 

CO3 
The learners understand the terminology 

required in system of classification. 

CO4 
Ability to love and understand the 

fascinating world of invertebrates. 

CO5 

Get a concrete idea of the evolution, 

hierarchy and classification of invertebrate 

phyla 

CO6 

Understand the basics of systematics by 

learning the diagnostic and general 

characters of various groups 

CO7 
Getting an overview of typical examples 

in each phyla. 

CO8 

The learners will be able to critically 

assess their own beliefs, values and actions 

in accordance to professional and social 

standards of ethics and its impact on 

ecosystem and biosphere due to the 

dynamics in population. 

CO9 

Understand antedate, analyse and evaluate 

natural resource issues and act on a way of 

life that preserves natural resources. 

CO10 

The students understand kinds of the 

ecosystem and applies beyond the syllabi 

to understand the local lifestyle and 

difficulties of the community. 

CO11 

The student knows his role in nature as a 

protector, preserver and promoter of life 

which he has achieved by learning, 

observing and understanding life. 

CO12 
Ability to Estimate of dissolved oxygen 

and CO2 & O2. 

CO13 Ability to construct food web. 

SEMESTER II 

F.Y.B.Sc. ZO-121 
Animal Diversity 

II 

CO1 

The student will be able to understand 

classify and identify the diversity of 

animals. 

CO2 

The student understands the importance of 

classification of animals and classifies 

them effectively using the six levels of 

classification. 

CO3 

The student knows his role in nature as a 

protector, preserver and promoter of life 

which he has achieved by learning, 

observing and understanding life. 



F.Y.B.Sc. ZO-122 Cell biology 

CO1 

The learner will understand the importance 

of cell as a structural and functional unit of 

life. 

CO2 

The learner understands and compares 

between the prokaryotic and eukaryotic 

system and extrapolates the life to the 

aspect of development. 

CO3 

The dynamism of bio membranes indicates 

the dynamism of life. Its working 

mechanism and precision are responsible 

for our performance in life. 

CO4 

The cellular mechanisms and its 

functioning depends on endo-membranes 

and structures. They are best studied with 

microscopy. 

F.Y.B.Sc. ZO123 
Zoology Practical 

Paper 

CO1 
The students will be able to understand the 

Animal diversity around us. 

CO2 

The students will be able to classify 

animals correctly by using the six levels of 

classification. 

CO3 
The students will be able to understand the 

dissimilarities and similarities in the many 

aspects of classification. 

CO4 

Learn the evolution, hierarchy and 

classification of different classes of 

chordates 

CO5 
Get an overview of the morphology and 

physiology of typical examples. 

CO6 

The learner will be able to recognise the 

possible group of the invertebrate and 

vertebrates observed in surroundings and 

understand our role as a caretaker and 

promoter of life. 

CO7 
The learner will understand the significance of 

cell as a structural and functional unit of life. 

CO8 
The students will be able to understand 

application of cytological techniques in the 

field of cell  biology 

CO9 
The student will be able to understand cell 

cycle and cell division with the help of 

microscopy. 

SEMESTERIII 

S.Y.B.Sc. ZO-231 
Animal Diversity 

III 

CO1 

The students will be able to understand, 

classify and identify the diversity of higher 

vertebrates. 

CO2 
The students will able to understand the 

complexity of higher vertebrates 

CO3 
The students will be able to understand 

different life functions of higher 



vertebrates. 

CO4 

The students will be able to understand the 

linkage among different groups of higher 

vertebrates. 

CO5 

The student will become aware regarding 

his role and responsibility towards nature 

as a protector, to understand his role as a 

trustee and conservator of life which he 

has achieved by learning, observing and 

understanding life. 

S.Y.B.Sc. ZO-232 Applied Zoology I 

CO1 

The learner understands the biology, 

varieties of silkworms and the basic 

techniques of silk production. 

CO2 

The learner understands the types of 

agricultural pests, Major insect pests of 

agricultural importance and Pest control 

practices. 

S.Y.B.Sc. ZO-233 
Zoology Practical 

Paper 

CO1 
The students will be able to identify and 

classify the lower vertebrate animal group 

CO2 

The students will be able to explain 

structure of different types of scales and 

tails in fishes. 

CO3 

The students will be able to demonstrate 

the architecture of digestive system and 

brain of local fishes. 

CO4 
The students will be able to know the keys 

of identification of local fishes. 

CO5 

The students will be able to learn the 

technique of temporary slide preparation 

of fish scale. 

CO6 

The students will be able to make field 

visit report on diversity of pond ecosystem 

on the basis of their real experience. 

CO7 

The students will be able to understand the 

biology of honeybees and application of 

various tools/equipment in management of 

Apiary 

CO8 

The students will be able to understand the 

biology of Silk moth and application of 

various tools/equipment used in 

sericulture. 

CO9 

The students will be able to explain the 

marks of identification, nature of 

damage, economic importance and control 

measures of various agricultural, stored 

grain and non-insect pests. 

CO10 
The students will be able to understand the 

structure and functioning of pest control 



appliances 

CO11 

The students will be able to make field 

visit report on Sericulture/Agricultural 

farm on the basis of their real experience. 

SEMESTER IV 

S.Y.B.Sc. ZO-241 
Animal Diversity 

IV 

CO1 

The students will be able to understand, 

classify and identify the diversity of higher 

vertebrates. 

CO2 
The students will able to understand the 

complexity of higher vertebrates 

CO3 

The students will be able to understand 

different life functions of higher 

vertebrates. 

CO4 

The students will be able to understand the 

linkage among different groups of higher 

vertebrates. 

S.Y.B.Sc. ZO-242 
Applied Zoology 

II 

CO1 

The learner understands the basics about 

beekeeping tools, equipment, and 

managing beehives. 

CO2 

The learner understands the basic 

information about fishery, cultural and 

harvesting methods of fishes and fish 

preservation techniques. 

S.Y.B.Sc. ZO-243 
Zoology Practical 

Paper 

CO1 
The students will be able to identify and 

classify the higher vertebrate animal group 

CO2 

The students will be able to distinguish 

between poisonous and non-poisonous 

snakes on the basis of structural 

differences. 

CO3 

The students will be able to understand the 

evolutionary basis of beak and feet 

modification in birds. 

CO4 

The students will be able to explain the 

structure of Digestive System, Heart and 

Brain of Rat. 

CO5 

The students will be able to document the 

Avian and Reptilian diversity around their 

vicinity. 

CO6 

The students will be able to document a 

report on their own experience of an 

animal biodiversity spot. 

CO7 

The students will be able to explain the 

biology of honeybee, tools and techniques 

of beekeeping and Management of Bee 

Colony. 

CO8 
Students will be able to elaborate the 
identification, classification, habit, habitat 



and economic importance of various fishes 

and aquatic animals. 

CO9 
Students will be able to understand the 

techniques to maintain Aquarium. 

CO10 

Students will be able to explain structure 

and application of various fishing crafts 

and gears used in Indian fisheries. 

CO11 
Students will be to estimate total protein 

from fish muscle sample. 

CO12 

The students will be able to make field 

visit report on Apiculture/Fish  industry on 

the basis of their real experience. 

SEMESTER V 

T.Y.B.Sc. ZO-351 Pest Management 

CO1 Define pest management. 

CO2 
Describe the economic, ecological, and 

sociological benefits of IPM. 

CO3 
Distinguish positive and negative impacts 

of pesticide use. 

CO4 

Understand problems resulting from 

misuse, overuse, and abuse of chemical 

pesticides. 

CO5 
Define and describe pesticide resistance 

and how it develops. 

CO6 

Identify ecological and biological 

characteristics important in development 

of pest populations. 

CO7 
Identify 10 tactics commonly used in IPM 

and be able to distinguish them. 

CO8 
Understand society’s role in IPM 

decisions. 

CO9 

Describe different groups of pests and 

compare them to weeds and plant 

pathogens. 

CO10 

Analyse and compare management tactics 

to determine the best approach to reducing 

pest populations, weeds, and disease 

presence. 

CO11 

Locate appropriate, scientifically valid 

sources of information on specific tactics 

to manage insect pests, weeds, and 

diseases. 

CO12 
Know and how to develop an IPM 

program. 

T.Y.B.Sc. ZO-352 Histology CO1 
The students will be able to understand, 

classify and identify the different types of 



tissue. 

CO2 
The students will understand the 

complexity of various tissues in an organ. 

CO3 
The students will be able to learn structure 

& functions of various tissues. 

CO4 
The students will understand the various 

diseases related to organs. 

CO5 
The student will be able to know the role 

of glands in mammals. 

T.Y.B.Sc. ZO-353 
Biological 

Chemistry 

CO1 
Learners shall be able to understand basic 

concepts and significance of biochemistry 

CO2 
The students will learn about the pH and 

Buffers. 

CO3 

The students will learn about the chemical 

structures of carbohydrate, and their 

biological and clinical significance. 

CO4 

The students will be able to understand, 

interpret structure and importance of 

proteins, carbohydrates and lipids 

CO5 
Learners will be able to comprehend 

variations in enzyme activity and kinetics. 

T.Y.B.Sc. ZO-354 Genetics 

CO1 

 

To understand the Mendel’s principles of 

inheritance & exception to Mendel’s 

principles of inheritance 

CO2 
The students will be able to understand the 

causes of mutations & mutagenic agents 

CO3 
Describe how a change in genetic material 

influences function 

CO4 
Explain the principles of Population 

genetics. 

CO5 

The students will be able to understand the 

methods of sex determination in different 

organism 

CO6 Relate population genetics to evolution 

CO7 
Articulate the importance of genetics to 

societal, medical, and personal issues 

T.Y.B.Sc. ZO-355 
Developmental 

Biology 

CO1 

 
Define the terms in developmental biology 

CO2 
Explain the various theories of 

developmental biology 

CO3 

Explain the types of eggs, concept of 

fertilization, cleavage pattern and 

gastrulation. 

CO4 
Explain the concept of growth and 

differentiation. 

CO5 
Compare and contrast between the 

spermatogenesis and oogenesis. 

CO6 Identify and describe the various 



developmental stages of chick embryo 

T.Y.B.Sc. ZO-356 Parasitology 

CO1 

 

The students will be able to learn about 

basics and scope of parasitology. 

CO2 
The students will be able to learn the types 

of host and parasite with examples. 

CO3 

The students will be able to learn about the 

morphology, life cycle, pathogenicity and 

treatment of common parasites (Protists 

and Platyhelminthes). 

CO4 

The students will be able to learn about 

host -parasite relationships and their 

effects on host body. 

CO5 

The students will be able to learn about the 

arthropod parasites and their role as 

vector. 

T.Y.B.Sc. 
ZO-

3510 

Aquarium 

Management 

CO1 

 

The students will be able to identify both 

exotic and endemic aquarium fishes. 

CO2 

The students will be able to identify the 

equipment and protocols of aquarium 

keeping 

CO3 
The students will be able to understand the 

biology of aquarium fishes. 

CO4 
The students will be able to set up and 

maintain freshwater aquarium 

CO5 

The students will be able to maintain 

proper water quality of fresh water 

aquariums 

CO6 

The students will be able to follow 

biosecurity protocols and ensure safety, 

hygiene in marine and freshwater 

aquariums. 

CO7 

The students will be able to learn about 

feeding, breeding, transportation and 

preservation methods of aquarium fshes. 

T.Y.B.Sc. 
ZO-

3511 

Poultry 

Management 

CO1 

 

The students will be able to understand the 

Poultry farming practices. 

CO2 
The students will able to understand the 

poultry breeding techniques. 

CO3 
The students will be able to understand 

poultry rearing techniques. 

CO4 
The students will be able to understand 

feeding requirement and food ingredients. 

CO5 The students will be able to understand the 



poultry disease and their pathogens. 

CO6 
The students will be able to understand 

market value of poultry products. 

T.Y.B.Sc ZO-357 
Zoology Practical 

Paper – I 

CO1 

 

Understand the basic tools and techniques 

useful for pest management. 

CO2 

Characterize the major components of pest 

management strategies and compare their 

relative merits for different pests and 

crops. 

CO3 

Understand the life cycle stages of 

important insect pests and able to think the 

possible ways to control the population of 

harmful insect pest. 

CO4 

Understand the histological architecture of 

various organs with the help of permanent 

slides through the microscopic 

examinations. 

CO5 

Learn to prepare the histological 

mountings of tissues with the help of 

temporary mounting of tissues techniques. 

T.Y.B.Sc ZO-358 
Zoology Practical 

Paper – II 

CO1 

 

The students will be understand about the 

pH and Buffers. 

CO2 

The students will be able to detect the 

different carbohydrates with the help of 

appropriate tests. 

CO3 
The learners will be able to understand the 

variations in enzyme activity and kinetics. 

CO4 

The students will be able to learn 

Preparation of Acid, Alkali & it’s 

standardisation. 

CO5 
Develop skill in simple biochemical 

laboratory procedures. 

CO6 
The students will be able to understand 

basic Mendelian genetics. 

CO7 

CO8 

The students will be able to understand 

about the genetics behind the blood 

groupings system, karyotyping of 

chromosomes, chromosomal mutations 

and genetic disorders. 

T.Y.B.Sc ZO-359 
Zoology Practical 

Paper – III 

CO1 

 

Familiar with various stages involved in 

the developing embryo 

CO2 
Apply the knowledge to collect various 

Biological data 

CO3 

Understand the initial development al 

procedures involved in Amphioxus, frog 

and chick. 



CO4 
Familiarise with the principle of 

developmental biology. 

CO5 Identify the different types of parasites. 

CO6 Classify each parasite. 

CO7 Describe the structure of each parasite. 

CO8 Explain the parasites’ life cycles. 

CO9 
Discuss the relationship between each 

parasite and its host. 

CO10 
Assess the reasons of infection with 

parasites. 

CO11 
Conduct procedures related to isolation 

and identification of some parasites. 

CO12 
Report the best identification method for 

parasites causing some diseases. 

SEMESTER VI 

T.Y.B.Sc. ZO-361 
Medical & 

Forensic Zoology 

CO1 

 

The students will be able to understand the 

basics principles of Medical and Forensic 

Zoology. 

CO2 
The students will able to understand 

scientific methods in crime detection. 

CO3 

The students will be able to understand the 

advancements in the field of Medical and 

Forensic Zoology. 

CO4 

The students will be able to understand 

modern tools, techniques and skills in 

forensic investigations. 

CO5 

The students will be able to describe the 

fundamental principles and functions of 

forensic science and its significance to 

human society. 

T.Y.B.Sc. ZO-362 
Animal 

Physiology 

CO1 

 

The students will be able to describe the 

various physiological organ-systems and 

their importance to the integrative 

functions of the human body. 

CO2 
The students will be able to understand 

Concept of energy requirements 

CO3 
The students will be able to explain 

various aspects of Digestive physiology. 

CO4 

The students will be able to describe 

circulatory system and identify the 

medical conditions 

CO5 

The students will be able to understand 

Respiratory mechanism and gases 

transport. 

CO6 
The students will be able to understand the 

mechanism of eliminations of waste 



materials from the body. 

CO7 
The students will be able to explain the  

structure and functions of muscles 

CO8 

The students will be able understand 

formation of gametes and function of 

endocrine glands. 

T.Y.B.Sc. ZO-363 Molecular Biology 

CO1 

 

Learner shall get an insight into molecular 

mechanisms of various biological 

processes in cells and organisms 

CO2 

Learner shall get an insight into the 

Structure of DNA and RNA, DNA and 

RNA as genetic material 

CO3 

The course shall prepare learner to get 

insight into the Central Dogma of 

Molecular Biology 

CO4 
Learner shall also understand the concept 

of gene regulation 

CO5 
Learner shall get an insight into the DNA 

Damage and Repair 

T.Y.B.Sc. ZO-364 Entomology 

CO1 

 

Students will understand basic concepts in 

Entomology and its scope. 

CO2 
Students will learn morphology and 

anatomy of Insects. 

CO3 
Students will understand the concept of 

social organization in Insects. 

CO4 
Students will understand the development 

process of Insects. 

CO5 
Students will identify disease causing 

insect vectors. 

CO6 

Students will be able to design and 

implement pest controlling methods 

against pests. 

T.Y.B.Sc. ZO-365 
Techniques in 

Biology 

CO1 

 

Students will be able to explain the 

importance and applications of techniques 

in biology 

CO2 

Students will be able to explain the 

principle and applications of various 

microscopic techniques. 

CO3 

Students will be able to explain the 

principle, working, materials used and 

applications of microtomy, haematological 

and immunological techniques, 

CO4 
Students will be able to compare and 

contrast between different types of PCR 

CO5 Students will be able to describe DNA 



barcoding 

CO6 

Students will be able to apply various 

methods and biodiversity indices for 

biodiversity assessment 

CO7 

Students will be able to able to used 

various digital instruments and  software’s 

for image capturing and  processing 

T.Y.B.Sc. ZO-366 
Evolutionary 

Biology 

CO1 

 

Students will be able to learn most of the 

essential aspects of Evolutionary Biology 

in detail which will help them in acquiring 

better understanding regarding the subject. 

CO2 

Students will be able to explain important 

processes, principles and concepts and 

critically evaluate theories and empirical 

research within evolutionary biology 

CO3 

Students will be able to apply evolutionary 

theory and concepts to address empirical 

and theoretical questions in evolutionary 

biology. 

CO4 

Students will be able to investigate 

evolutionary questions using literature and 

analyses of empirical data independently. 

CO5 

Students will be able to communicate the 

principles, theories, problems and research 

results associated with questions that lie 

within the evolutionary framework to 

students 

 

T.Y.B.Sc. 
ZO-

3610 

Environmental 

Impact 

Assessment 

CO1 

 

Students will be able to understand 

terminologies associated with 

environment. 

CO2 

Students will be able to describe the types 

and impact of various pollutions on 

environment. 

CO3 
Students will be able to understand the 

concept of sustainable development. 

CO4 
Students will be able to understand the 

various Environment Protection Acts 

CO5 
Students will be able to examine a range 

of environmental impact assessments. 

CO6 

 

Students will be able to identify and 

explore impact assessment fields and 

approaches 

CO7 

To provide students with the knowledge 

and professional skills necessary to enable 

them to undertake environmental impact 



assessment. 

T.Y.B.Sc. 
ZO-

3611 
Project 

CO1 

 

Students will be able to understand the 

fundamentals of research. 

CO2 
Students will be able to understand the 

process and flow of research. 

CO3 

Students will be able to design the 

experiment to address the particular 

problem or hypothesis. 

CO4 

Students will be able to identify, analyse 

and solve the societal and environmental 

problems by applying the previous 

knowledge. 

CO5 

Students will be able to develop scientific 

approach to solve social and 

environmental issues. 

T.Y.B.Sc. ZO 367 
Zoology Practical 

Paper I 

CO1 

 

Students will be able to carry out physico-

chemical analysis of urine sample 

CO2 
Students will be able to estimate the urea, 

uric acid and calcium level in blood serum 

CO3 

Students will be able to understand the 

structural difference among the hairs 

belonging to various species. 

 

CO4 
Students will be able to prepare slides of 

scale pattern of human hair. 

CO5 
Students will be able to prepare a report on 

the functionality of Forensic Laboratory. 

CO6 
Students will be able to identify and 

differentiate various types of Finger prints 

CO7 

Students will be able to make of report of 

determination of time of death on the basis 

of insect development in dead body. 

CO8 

Students will be able to perform the 

experiments related to hematological 

parameters. 

CO9 
Students will be able to measure blood 

glucose level. 

CO10 

Students will be able to understand the 

causes and symptoms of endocrine 

disorders. 

CO11 
Students will be able to detect nitrogenous 

waste in sample. 

CO12 
Students will be able to make kymograph 

& respirogram 



T.Y.B.Sc. ZO 368 
Zoology Practical 

Paper II 

CO1 

 

Students will be able to understand the 

standards of lab safety and precautions 

CO2 
Students will be able to detect, isolate, 

quantify the nucleic acid 

CO3 

Students will be able to understand the 

principle, working and application of 

Spectrophotometer and PCR 

CO4 

Students will be able to illustrate external 

morphology of insects and peculiarity of 

their different parts. 

CO5 
Students will be able to explain digestive 

and reproductive system of local insects. 

CO6 
Students will be able to elaborate social 

organization of termite. 

CO7 
Students will be able to illustrate 

developmental stages of insects. 

CO8 
Students will be able to explain 

pathogenicity of various insect vectors. 

CO9 

Students will be able to preserve insects 

and their body parts of insects and 

permanent mounting of it. 

CO9 

Students will be able to experience 

wildlife management practices and their 

significance through a visit to Wildlife 

sanctuary or National Park. 

T.Y.B.Sc. ZO 369 
Zoology Practical 

Paper III 

CO1 

 

Students will be able to understand 

principle, working and application of 

different types of microscopes. 

CO2 

Students will be able understand the tools 

and techniques of tissue fixation and  

microtomy. 

CO3 
Students will be able to map the 

biodiversity around their vicinity. 

CO4 
Students will be able to capture animal 

photograph for scientific documentation. 

CO5 

Students will be able to witness habit 

habitat of faunal biodiversity at its natural 

habitat. 

CO6 

Students will be able to understand the 

principle and working of PCR machine 

and application in DNA barcoding. 

 

CO7 

Students will be able to explain the 

evolutionary connection between man and 

ape 

CO8 Students will be able to elaborate 



adaptation in different animal and their 

evolutionary significance. 

CO9 
Students will be able to understand the 

evidences in favor of common ancestry 

CO10 
Students will be able to explain the 

successive evolutionary stages of man 

CO11 

Students will be able to understand pattern 

of animal distribution across the world 

with respect to different Zoogeographical 

Realms. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Name of 

the Class 
Course 

Code 
Course Title Course Outcomes 

SEMESTER I 

F.Y.B.Sc. CH-101 
Physical 

Chemistry 

CO1 
Students will be able to apply thermodynamic 

principles to physical and chemical process 

CO2 
To calculate of enthalpy , Bond energy, Bond 

dissociation energy , resonance energy 

CO3 

To understand the relation between Free energy 

and equilibrium and factors affecting on 

equilibrium constant. 

CO4 
To understand the concept to ionization process 

occurred in acids, bases and pH scale 

CO5 
Gas equilibrium, equilibrium constant and 

molecular interpretation of equilibrium constant 

F.Y.B.Sc. CH-102 
Organic 

Chemistry 

CO1 

The students will understand  the fundamentals,  

principles, and recent developments in the subject 

area. 

CO2 
It will  inspire and boost interest of the students 

towards chemistry as the main subject.. 

CO3 
The Learner  will familiarize with current and 

recent developments in Chemistry. 

CO4 
It will create foundation for research and 

development in Chemistry. 

F.Y.B.Sc. CH-103 
Chemistry 

Practical Course I 

CO1 

The students will understand  the importance of 

chemical safety and Lab safety while performing 

experiments in laboratory 

CO2 
The students will understand   to determine 

thermochemical parameters and related concepts 

CO3 
The students will understand  techniques of pH 

measurements and preparation of buffer solutions 

CO4 

The students will learn elemental analysis of 

organic compounds and chromatographic 

techniques 

 

 

UNDERGRADUATE PROGRAMME: COURSE OUTCOME 

Name of the Programme: B.Sc. Chemistry 



Name of 

the Class 
Course 

Code 
Course Title Course Outcomes 

SEMESTER II 

F.Y.B.Sc. CH-201 
Inorganic 

Chemistry 

CO1 

Students will be able to understand origin of 

quantum mechanics and its need to understand 

structure of hydrogen atom 

CO2 
To understand the Schrodinger equation for 

hydrogen atom. 

CO3 

Explain rules for filling electrons in various 

orbitals- Aufbau’s principle, Pauli exclusion 

principle, Hund’s rule of maximum multiplicity 

CO4 
To describe Block, group, modern periodic law 

and periodicity. 

CO5 

Explain periodicity in the following properties in 

details: 

a. Effective nuclear charge, shielding or screening 

effect; some numerical problems. 

CO6 
Define various types of chemical bonds- Ionic, 

covalent, coordinate and metallic bond 

CO7 

Explain characteristics of ionic bond, types of 

ions, energy consideration in ionic bonding, 

lattice and solvation energy 

F.Y.B.Sc. CH-202 
Analytical 

Chemistry 

CO1 

The students will understand  the calculations of 

mole, molar concentrations and various units of 

concentrations which will be helpful for 

preparation of solution. 

CO2 
The students will understand   SI units, distinction 

between mass and weight 

CO3 

Basics of type determination, characteristic tests 

and classifications, reactions of different 

functional groups. Separation of binary mixtures 

and analysis 

CO4 
Elemental analysis -Detection of nitrogen, sulfur, 

halogen and phosphorous by Lassaigne test. 

CO5 
Basics of chromatography and types of 

chromatography 

CO6 
Understand  pH meter and electrodes for pH 

measurement 

F.Y.B.Sc. CH-203 

Chemistry 

Practical Course 

II 

CO1 
The students will understand  inorganic 

estimations using volumetric analysis 

CO2 
The students will understand   Purification of 

organic compounds 

CO3 
The students will understand  Synthesis of 

Inorganic compounds 

 



Name of 

the Class 
Course 

Code 
Course Title Course Outcomes 

SEMESTER III 

S.Y.B.Sc. CH-301 

Physical and 

Analytical 

Chemistry 

CO1 

Students will be able to explain concept of 

kinetics, terms used, rate laws, molecularity, 

order. 

CO2 

To derive integrated rate laws, characteristics, 

expression for half-life and examples of zero 

order, first order, and second order reactions. 

CO3 
Derivation of Arrhenius equation and evaluation 

of energy of activation 

CO4 
To describe Block, group, modern periodic law 

and periodicity. 

CO5 
Explain adsorption, classification of given 

processes into physical and chemical adsorption. 

CO6 

Discuss factors influencing adsorption, its 

characteristics, differentiates types as 

physisorption and Chemisorption 

CO7 

Define, explain and compare meaning of accuracy 

and precision and apply the methods of 

expressing the errors in analysis from results. 

S.Y.B.Sc. CH-302 

Inorganic and 

Organic 

Chemistry 

CO1 

The students will understand terms related to 

molecular orbital theory and explain formation of 

different types of MO’s from AO’s. 

CO2 

The students will draw and explain MO energy 

level diagrams for homo and hetero diatomic 

molecules. 

CO3 
Define different terms related to the coordination 

chemistry 

CO4 
Explain Werner’s theory of coordination 

compounds. 

CO5 

Identify and draw the structures aromatic 

hydrocarbons from their names or from structure 

name can be assigned. 

CO6 

Identify and draw the structures alkyl / aryl 

halides from their names or from structure name 

can be assigned. 

S.Y.B.Sc. CH- 203 
Practical 

Chemistry III 

CO1 
The students will understand  the kinetics of 

reactions 

CO2 
The students will understand  qualitative 

estimation of organic compounds 

CO3 
The students will understand  synthesis of 

Inorganic compounds 

 



Name of 

the Class 
Course 

Code 
Course Title Course Outcomes 

SEMESTER IV 

S.Y.B.Sc. CH-401 

Physical and 

Analytical 

Chemistry 

CO1 

Students will be able to define the terms in phase 

equilibria such as- system, phase in system, 

components in system, degree of freedom  

CO2 
To derive of phase rule and explain of one 

component system-water & sulphur 

CO3 
Define various terms, laws, differentiate ideal and 

no-ideal solutions. 

CO4 
Interpretation of i) vapour pressure–composition 

diagram ii) temperature- composition diagram. 

CO5 
Define different terms in conductometry such as 

electrolytic conductance, resistance, conductance 

CO6 
Apply conductometric methods of analysis to real 

problem in analytical laboratory. 

CO7 Explain and derive Beer’s law of absorptivity. 

CO8 

Explain different terms in column 

chromatography such as stationary phase, mobile 

phase, elution, adsorption, ion exchange resin, 

adsorbate  

S.Y.B.Sc. CH-402 

Inorganic and 

Organic 

Chemistry 

CO1 
The students will understand isomerism in 

coordination complexes. 

CO2 
Apply principles of VBT to explain bonding in 

coordination compound of different geometries. 

CO3 
Identify & explain discuss inner and outer orbital 

complexes. 

CO4 
Apply crystal field theory to different type of 

complexes (Td, Oh, sq. pl complexes) 

CO5 
Explain and discuss synthesis of aldehydes and 

ketones. 

CO6 
Write and discuss the mechanism reactions 

carboxylic amines. 

CO7 
Draw the structures of different conformations of 

cyclohexane 

S.Y.B.Sc. CH- 403 
Practical 

Chemistry IV 

CO1 
The students will understand  cell constant and 

application of conductometric techniques. 

CO2 
The students will be able to separate mixtures 

using column chromatography. 

CO3 
The students will be able to verify the Freundlich 

and Langmuir adsorption isotherm  

CO4 Verify Beer-Lambert’s law 

CO5 Students will learn organic estimations. 

 

 



Name of 

the Class 
Course 

Code 
Course Title Course Outcomes 

SEMESTER V 

T.Y.B.Sc. CH-501 
Physical 

Chemistry-I 

CO1 

Students will be able to students will be able to 

know historical of development of quantum 

mechanics in chemistry & understand the idea of 

wave function 

CO2 
Understand the meaning of electrical polarization 

of molecule, induced and orientation polarization  

CO3 
Electromagnetic spectrum, Nature of wave and its 

characteristics 

CO4 
Raman spectra: Concept of polarizability, Pure 

rotational Raman spectra of diatomic molecules 

CO5 

Difference between thermal and photochemical 

processes. Quantum yield and reasons for high 

and low quantum yield. 

CO6 
Discuss factors influencing factors affecting the 

quantum yield  

T.Y.B.Sc. CH-502 
Analytical 

Chemistry-I 

CO1 

The students will be able to define basic terms in 

gravimetry, spectrophotometry, qualitative 

analysis and parameters in instrumental analysis. 

CO2 
The students will identify important parameters in 

analytical processes or estimations. 

CO3 

Explain different principles involved in the 

gravimetry, spectrophotometry, parameters in 

instrumental analysis, qualitative analysis. 

CO4 
Describe procedure for different types analyses 

included in the syllabus.  

CO5 

Design analytical procedure for given sample and  

apply whatever theoretical principles he has 

studied in theory 

T.Y.B.Sc. CH- 503 

Physical 

Chemistry 

Practical I 

CO1 

The students will understand  the concept and 

applications of specific refractivity, molar 

refractivity and techniques involved. 

CO2 

The students will be able to work with 

spectrophotometer with a proper understanding of 

Beer-lambert;s law. 

CO3 
The students will understand  the concept of cell 

constant, Kohlrausch law and its applications. 

CO3 
The students will be able to perform viscosity 

experiments using Ostwald’s viscometer. 

T.Y.B.Sc. CH-504 
Inorganic 

Chemistry - I 

CO1 

Students will be able to understand about inert 

and labile complexes and stability of complexes 

in aqueous solutions 

CO2 
Classification of reactions of coordination 

compounds 



CO3 
To know the general electronic configuration & 

electronic configuration of elements. 

CO4 
To know trends in periodic properties of these 

elements with respect to various properties 

CO5 
Write electronic configuration of lanthanides and 

actinides. 

CO6 
Lanthanide contraction and effects of lanthanide 

contraction on post-lanthanides. 

T.Y.B.Sc. CH- 505 
Industrial 

Chemistry 

CO1 
The students are expected to learn importance of 

chemical industry 

CO2 

The students are expected to learn concept of 

basic chemicals, their uses and manufacturing 

process 

CO3 

The students are expected to learn importance of 

sugar industry, manufacture of direct 

consumption sugar 

CO4 
The students are expected to learn different types 

of soap products, chemistry of soap. 

CO5 

Students should know about dyes, intermediates, 

structural features of a dye and classification of 

dyes. 

T.Y.B.Sc. CH- 506 

Inorganic 

Chemistry 

Practical I 

CO1 
The students will understand gravimetric 

estimation of various metals. 

CO2 

The students will be able to analyze sodium 

bicarbonate from mixture by thermal 

decomposition method 

CO3 

The students will learn preparation of inorganic 

complexes and spot tests for metal ions and 

ligands 

CO4 

Inorganic Qualitative analysis of simple water 

soluble mixture, mixtures containing borates and 

phosphates 

CO5 
Qualitative and confirmatory tests of inorganic 

toxicants of any four ions. 

T.Y.B.Sc. CH-507 
Organic 

Chemistry - I 

CO1 

Students will be able to define and classify 

polynuclear and hetreonuclear aromatic 

hydrocarbons. 

CO2 
Write the structure, synthesis of polynuclear and 

hetreonuclear aromatic hydrocarbons. 

CO3 
Explain the reactivity of polynuclear and 

hetreonuclear aromatic hydrocarbons. 

CO4 
To predict product with panning or supply the 

reagent/s for these reactions. 

CO5 
To write the mechanism of some named 

rearrangement reactions and their applications 

CO6 Understand  E1, E2 and E1cB mechanism 



CO7 Effect of factors on the rate elimination reactions. 

T.Y.B.Sc. CH- 508 
Chemistry of 

Biomolecules 

CO1 

The student will understanding of Cell types, 

Difference between a bacterial cell, Plant cell and 

animal cell. 

CO2 

Biological composition and organization of cell 

membrane, structure and function of various cell 

organelles of plant and animal cell. 

CO3 

The student will understand the types of 

carbohydrates and their biochemical significance 

in living organisms, structure of carbohydrates 

and reactions of carbohydrates 

CO4 
The student needs to know the types of lipids with 

examples, structure of lipids, properties of lipids  

CO5 

The student will understand the structure and 

types of amino acids. Reactions of amino acids. 

Properties of amino acids. 

CO6 

The student know the classes of enzymes with 

subclasses and examples. Enzyme specificity, 

Equations of enzyme kinetics Km and its 

significance. 

CO7 
Basic concepts of Endocrinology. Types of 

Endocrine glands and their hormones. 

T.Y.B.Sc. CH- 509 

Organic 

Chemistry 

Practical I 

CO1 
The students will be able to separate Binary 

Mixtures and perform qualitative analysis 

CO2 

The students will understand the concept of green 

chemistry, its importance and some synthesis 

using green chemistry technique. 

CO3 
The students will be able to perform synthesis of 

organic compounds and their organic derivatives 

CO4 
The students will be able to systematic working 

skill in laboratory will be imparted in student. 

T.Y.B.Sc. CH-510 
Polymer 

Chemistry 

CO1 

The students are expected to learn the history of 

polymers and difference between simple 

compounds and polymer. 

CO2 

The students are expected to know difference 

between natural, synthetic, organic and inorganic 

polymers. 

CO3 
The students are expected to understand the 

mechanisms of polymerization. 

CO4 
The students are expected to understand the 

polymerization techniques. 

CO5 
The students are expected to understand uses & 

properties of polymers. 

CO6 
The students are expected to understand role of 

polymer industry in the economy. 

CO7 The students are expected to understand the 



advantages of polymers 

T.Y.B.Sc. CH- 511 
Environmental 

Chemistry 

CO1 

Students should know the importance and 

conservation of environment and importance of 

biogeochemical cycles 

CO2 

Students should know water resources, hydrological 

cycle, organic and inorganic pollutants, water 

quality parameters 

CO3 
Students should know water quality parameters and 

standards. 

CO4 
Students should know analytical techniques in water 

analysis 

CO5 
Students should know water pollutants, 

eutrophication, waste water treatment 

 

  



Name of 

the Class 
Course 

Code 
Course Title Course Outcomes 

SEMESTER VI 

T.Y.B.Sc. CH-601 
Physical 

Chemistry-II 

CO1 
The student will be able to know and understand 

electrochemical cells: Explanation of Daniell cell 

CO2 
Understand the EMF of electrochemical cell and 

its measurement. 

CO3 

The primary reference electrode: The standard 

hydrogen electrode with reference to diagram, 

Construction, representation  

CO4 

Secondary reference electrodes, calomel 

electrode, glass electrode, silver-silver chloride 

electrode  

CO5 
Nernst Equation for theoretical determination of 

EMF  

CO6 

Applications of emf measurements: 

Determination of pH of a solution by using 

hydrogen electrode, quinhydrone electrode and 

glass electrodes Potentiometric titrations 

CO7 Detection and Measurement of Radioactivity  

T.Y.B.Sc. CH-602 
Physical 

Chemistry-III 

CO1 
The students will be able to perform 

potentiometric titration. 

CO2 

The students will know application of colligative 

properties to determine molecular weight of 

nonelectrolyte, abnormal molecular weight. 

CO3 Factors affecting on solid state reactions. 

CO4 Applying rate laws for solid state reactions 

T.Y.B.Sc. CH- 603 

Physical 

Chemistry 

Practical II 

CO1 

The students will understand  the concept and 

applications of specific refractivity, molar 

refractivity and techniques involved. 

CO2 

The students will be able to determine of Pka of 

given weak acid by pH metry titration with strong 

base 

CO3 

The students will able to determine the molecular 

weight of solute by depression in freezing point 

method. 

CO3 
The students will be able to perform analyse 

crystal structure from X-ray diffraction spectra 

T.Y.B.Sc. CH-604 
Inorganic 

Chemistry - II 

CO1 
Students will be able to understand the multiple 

bonding due to CO ligand. 

CO2 
To understand the uses of organometallic 

compounds in the homogenous catalysis. 

CO3 
Understand the phenomenon of catalysis, its basic 

principles and terminologies. 

CO4 
Understand the classification and essential 

properties of heterogeneous catalysts.  



CO5 

Know the abundance of elements in living system 

and earth crust and give the classification of 

metals as enzymatic and non-enzymatic. 

T.Y.B.Sc. CH- 605 
Inorganic 

Chemistry - III 

CO1 
The Student will learn the concept of acid base 

and their theories. 

CO2 
The students are to draw the simple cubic, BCC 

and FCC structures. 

CO3 
The students are expected to learn different 

Zeolite Framework Types and their classification 

CO4 
A student should know various methods of 

nanoparticle synthesis 

CO5 

A student should know toxic chemical in the 

environment and  know the impact of toxic 

chemicals on enzyme. 

T.Y.B.Sc. CH- 606 

Inorganic 

Chemistry 

Practical II 

CO1 
The students will know volumetric estimation and 

analysis of Phosphate from Fertilizer.. 

CO2 
The students will be able to analyze metals by 

Flame Photometry 

CO3 
The students will learn the column 

chromatography technique 

CO4 
The student will have the experience of synthesis 

of nanoparticles 

T.Y.B.Sc. CH-607 
Organic 

Chemistry - II 

CO1 

Students will learn the interaction of radiations 

with matter and understand different regions of 

electromagnetic radiations. 

CO2 
Students will understand the principle of UV 

spectroscopy and the nature of UV spectrum. 

CO3 
Students will be able to calculate maximum 

wavelength for any conjugated system. 

CO4 
From the IR spectrum, they will be able to find 

out IR frequencies of different functional groups. 

CO5 

Students will understand the principle of NMR 

spectroscopy and will understand various terms 

used in NMR spectroscopy. 

CO6 

Students will learn the principle of mass 

spectroscopy, its instrumentation and nature of 

mass spectrum. 

T.Y.B.Sc. CH- 608 
Organic 

Chemistry - III 

CO1 
The student will understanding the concept of 

Retrosynthetic Analysis and its Applications 

CO2 
Organic Reaction Mechanism and Synthetic 

Applications and the common name reactions 

CO3 
The student will understand the role of Reagents 

in Organic Synthesis 

CO4 
The student needs to know the natural products 

like Terpenoids and alkaloids 



T.Y.B.Sc. CH- 609 

Organic 

Chemistry 

Practical II 

CO1 

The students will be able to explain “fingerprint 

region” of an infrared spectrum can used in the 

identification of an unknown compound. 

CO2 
The students will be able to identify the functional 

group or groups present in a compound. 

CO3 
The students will be able to understand use NMR 

spectra to determine the structures of compounds. 

CO4 
The students will be able to practical knowledge 

of handling chemicals.. 

T.Y.B.Sc. CH-610 

Chemistry of Soil 

and 

Agrochemicals 

CO1 
The students know the different components and 

properties of soil. 

CO2 

The students are expected to explore the problems 

and potentials of soil and decide the most 

appropriate treatment for land use.  

CO3 

The students are expected to make decisions on 

nutrient dose, choice of fertilizers and method of 

application etc. practiced in crop production. 

CO4 
Proper understanding of chemistry of pesticides 

will be inculcated among the students. 

CO5 

Imparts knowledge on different pesticides, their 

nature and, mode of action and their fate in soil so 

as to monitor their effect on the environment.  

T.Y.B.Sc. CH- 611 
Analytical 

Chemistry II 

CO1 

Students should define basic terms in solvent 

extraction, basics of chromatography, HPLC, GC, 

and AAS and AES 

CO2 
Students should able to identify important 

parameters in analytical processes or estimations. 

CO3 

Explain different principles involved in the 

analyses using solvent extraction, basics of 

instrumental chromatography, HPLC, GC, and 

atomic spectroscopic techniques. 

CO4 
Describe procedure for different types analyses 

included in the syllabus. 

CO5 Design analytical procedure for given sample. 

 

 

 

 

 

 

 


