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PO’s, PSO’s, CO’s as per Bloom’s Taxonomy

Subodh College has adopted a comprehensive framework for educational outcomes, integrating Bloom's Taxonomy to ensure a
structured and effective learning experience. Bloom’s Taxonomy recently updated, categorizes learning into six levels. These levels
guide the design of Programme Outcomes (PO), Programme Specific Outcomes (PSO), and Course Outcomes (CO) to enhance
students' cognitive, affective, and psychomotor development.

Learning objectives discussed in the syllabus is observable, specific, and measurable as they are framed according to the recent

bloom’s taxonomy. The stepwise procedure followed is mentioned as follows:
Programme outcomes (POs) for UG/PG and UG (Hons.) Courses and other professional courses are discussed.

Programme specific outcomes (PSOs) are briefly described.

Course outcomes of offered papers are written by mentioning which particular PSOs it is addressing in learning process.

Cognitive attributes, on the basis of bloom’s taxonomy, are further mentioned. These are Remember (recall facts and basic concept),
Understand (explains idea or concept), Apply (use information in new situations), Analyse (draw connections among ideas), Evaluate (Justify a
stand or decision), Create (produce new or original work). All are observable, specific, and measurable in terms of cognitive analysis.
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Under-Graduation (U.G.)- [Honours] PO, PSO, GO

S. NO. | Under-Graduation Honours Programme

1. B.Sc. Physics Honours

2. B.Sc. Chemistry Honours

3. B.Sc. Botany Honours

4, B.Sc. Zoology Honours

a. B.Sc. Math Honours

b. B.Com. Economic Administration and Financial Management (EAFM) Honours
1. B.Com. Accountancy and Business Statistics (ABST) Honours
8. B.Com. Business Administration (BADM) Honours

9. B.A. Geography Honours

0. B.A. History Honours




PROGRAMME OUTCOME (PO’s) BACHELOR OF SCIENCE (HONS.)

Successful completion of Bachelor of Science programme will make the students proficient in following areas:

1.

Students will be able to apply effective oral, written and visual communication skills in theoretical and practical field.

Students will be able to collaborate effectively as part of professional teams and in interdisciplinary context.

Students will be able to critically analyse sources of information and conduct investigations of complex problems.

Students will be able to function effectively as an individual and as a member or leader in diverse teams and in multidisciplinary settings.
Students will be able to develop skill in experimenting, analysing and interpreting data.

Students will be able to inculcate the spirit of originality and novelty in scientific research.

Students will be able to recognise the need for and have the preparation and ability to engage in independent and lifelong learning in the
multidisciplinary context.

Students will be able to develop an understanding of the concept of assessment and its practices.




PHYSICS (HONS.)
Programme Specific Outcome (PSO’S)

PSO1  |Developing proficiency in scientific principles & fundamentals.

PSO2 | Development of analytical and critical thinking.

PSO3 | Development of quantitative & computational skills.

PSO4 | Development of problem-solving skills.

PSO5  |Exposure to experimental & laboratory skills.

PSO6 | Development of interdisciplinary understanding with crossover to Physics, Chemistry & Mathematics.
PSO7 | Development of effective communication skills, teamwork & collaborative skills.




Semester

Course Code

Course Title

Course Outcomes

Attributes

PSO addressed

Cognitive levels

HSPH 101

Paper | : Mechanics-I

CO1: Understand the concept of inertial and non-inertial frames
of reference.

1,2,3,4

R, U, A An

CO2: Apply transformations of displacement, velocity, and
acceleration between different frames of reference.

An,E

CO3: Explain the Galilean transformation and the invariance of
Newton's laws.

An,E

CO4: Analyze the motion in rotating frames and the effects of
pseudo forces such as the Coriolis Force.

An,E

CO5: Analyze the motion of a Foucault pendulum and its
relation to the rotation of the Earth.

1,2,3,4

R, U, A, An

HSPH 102

Paper Il :
Electromagnetism (1)

CO1: Understand the concept of scalar and vector fields and
their physical significance. Demonstrate knowledge of gradient,
divergence, and curl operators and their applications in
electromagnetism. Apply Gauss divergence and Stokes' theorems
to analyze electric and magnetic fields.

1,2,3,4

R, U, A, An

CO2: Explain the behavior of electric fields and potential energy
in different charge distributions. Analyze the interaction of
electric dipoles with external electric fields and calculate the
resulting potentials. Solve problems related to Poisson's and
Laplace's equations in electrostatics.

1,2,3,4

R, U, A An

CO3: Describe the behavior of electric fields in different types
of matter, including dielectrics and polarized spheres.
Understand the concept of electric displacement, susceptibility,
and dielectric constant. Understand the concept of vector fields
and their mathematical representation. Calculate partial
derivatives, gradients, and line integrals of scalar and vector
fields.

4,5

An,E

CO4: Apply Gauss’s divergence theorem and understand the
physical meaning of divergence in Cartesian coordinates. Relate
divergence to the concept of solid angle and Gauss's law. Apply
curl to vector fields and understand its physical significance. Use
Stokes' theorem to relate curl to line integrals.

An,E




HSPH 103  |Paper 111 - Optics-I CO1: Understand the concept of interference and diffraction(1,2,3,4 R, U, A An
fields, polarization and their physical significance.
CO2: Applications of interference, and diffraction in framework [1,2,3,4,5,6,7 R,U A AnEC
of Fraunh offer & Fresnel diffraction phenomenon.
CO3: Explain the formation of Newton’s rings and#4, An,E
determination of wavelength & refractive index.
CO4: Explain the principle of Michelson’s interferometer and  |1,2,3,4,5,6,7 R,U,A AnE C
determination of wavelength & refractive index.
CO5: Production and analysis of different type of polarizations 4,5 An,E
and their applications.
CO6: Solve problems related to abovementioned topics. 4,5 An,E

HSPH 104 |Paper IV - Electrical COLl: Understanding of the concept of digital electronics & [1,2,3,4 R, U, A, An

And Digital Electronics |differences with analog electronics
| CO2: Understanding of the concept of Boolean algebra & De|1,2,3,4,5,6,7 R,U A AnE,C

Morgan’s theorem.
CO3: Understanding of the concept of different number systems. [1,2,3,4 R, U, A, An
CO4: Understanding of the concept of sum of products (SOP) & [1,2,3,4 R, U, A, An
products of sum (POS), and interrelation between Minterm &
Maxterm.
CO5: Understanding of the concept of Karnaugh map, Quine|(1,2,3,4,5,6,7 R, U A AnEC
Mc-Clusky algorithms.

HSPH 151  [Physics Practical — | CO1: Demonstrate proficiency in using various electrical(1,2,3,4,5,6,7 R, U A AnEC
components and instruments required for conducting
experiments.
CO2: Apply theoretical concepts of electricity and magnetism to [1,2,3,4,5,6,7 R, U A AnEC
design and execute experiments.
CO3: Analyse experimental data using appropriate mathematical (1,2,3,4,5,6,7 R,U A AnE,C
and statistical techniques.
CO4: Interpret experimental results and draw conclusions based [1,2,3,4,5,6,7 R, U A AnEC
on data analysis.
CO5: Develop skills in accurately measuring physical quantities 1,2,3,4 R, U, A, An
and recording. Experimental observations.
CO6: Communicate experimental procedures, results, and|(1,2,3,4 R, U, A An

conclusions effectively in written reports.




Il |[HSPH 201 |Paper I - Mechanics & |CO1: Understand the motion under central forces, including(1,2,3,4 R, U, A An
Oscillations — 11 gravitational interaction, and apply Kepler's laws, Damped

harmonic oscillations.
CO2: Driven harmonic oscillators with damping and understand 3,4,5 A,ANE
frequency response and power dissipation
CO3: Coupled oscillators and analyse systems of oscillators with 1,2 R,U
neighbour interactions.
CO4: Analyse mechanical and electrical system undergoing (1,2 R,U
oscillatory motion

Il HSPH 202 |Paper Il - CO1: Analyze the behavior of magnetic fields in various|1,2,3,4 R, U, A An

Electromagnetism — Il | materials.

CO2: Understand electromagnetic waves and their behavior in 3,4,5 A,An.E
isotropic and dispersive media.
CO3: Comprehend magnetic forces. 1,2 R,U
CO4: Understand magnetic fields in free space and matter. 1,2 R,U
CO5: Calculate the magnetic field for different current|1,2 R,U
configurations using the Biot:Savart law and deduce the field of
any current:carrying wire. Understand transformation relations
for electric and magnetic fields between inertial frames. Study
electric fields in matter.

Il HSPH 203 |Paper Ill - Optics— 11 | CO1: Understanding of the concept of coherent nature of light, 1,2,3,4 R, U, A, An
Mono-Chromatism & definition of LASER.
CO2: Understanding of the concept of LASER, stimulated 1,2 R,U
emission, spontaneous emission, Einstein’s coefficients,
population inversion, optical pumping.
CO3: Methods and production, construction of He-Ne, CO2 & [3,4,5 A,ANE
Ruby lasers.
CO4: Understanding of basic principles of holography, [1,2 R,U
construction & reconstruction of image and applications of
holography.
CO5: Understanding of concepts of fibre optics, total internal |1,2 R,U

reflection & light propagation.




HSPH 204

Paper IV - Electrical
And Digital Electronics
=11

CO1: Understanding of the concepts of semiconductor &
transistor characteristics in terms of bipolar and unipolar logic
families.

1,2,3,4

R, U, A, An

CO2: Understanding of the concept of combinatorial circuits,
multiplexers & de-multiplexers.

1,2

R,U

CO3: Understanding of concept of sequential circuits, flip flops.

1,2

R,U

CO4: Understanding of concepts of digital counters &
applications.

1,2

R,U

HSPH 251

Physics Practical — 11

CO1: Through these experiments, students will develop practical
skills in experimental techniques, data collection, analysis, and
interpretation. They will also enhance their understanding of
fundamental concepts and principles in oscillations, damping,
coupled oscillators, and material properties.

1,2,3,4,5,6,7

R, U A AnE,C

CO2: The lab experiences will foster critical thinking, problem-
solving abilities, and the application of theoretical knowledge to
real-world scenarios

R,U

HSPH 301

Paper | — Thermo
dynamical And
Statistical Physics — |

CO1: Understand general interactions in thermodynamics and
the first law of thermodynamics, including Helmholtz free
energy, Gibb’s free energy, Clausius-Clapeyron equation, vapor-
pressure curve, and Zeroth law of thermodynamics.

1,2,3,4

R, U, A, An

CO2: Study systems in thermal contact with a heat reservoir,
canonical distribution, and energy fluctuations.

1,2,3,4

R, U, A, An

COa3: Calculate the entropy of a system in a heat bath and
analyze the Helmholtz free energy. Explore adiabatic
interactions, enthalpy, and the first law of thermodynamics.

1,2,3,4

R, U, A, An

CO4: Learn about the thermodynamic scale as an absolute scale
and apply Maxwell relations.

1,2,3,4

R, U, A, An

HSPH 302

Paper 11 -

Mathematical Physics &
Special Theory of
Relativity — |

CO1: Understanding of the various concepts of mathematical
physics for applications in physical theories.

1,2,3,4

R, U, A, An

CO2: Understanding of coordinate transformations, gradient,
divergence& curl, Cartesian, circular, cylindrical and spherical
polar coordinates, Jacobian.

1,2

R,U

CO3: Concept of tensor analysis & Dirac delta function

1,2,3,4

R, U, A, An

CO4: Concept of second order differential equations and special
functions.

1,2

R,U




I |[HSPH 303 |Paper Il : Electronics|CO1: Kirchhoff’s first and second laws and their applications in [1,2,3,4 R, U, A An
& Solid State circuits.
Devices - | CO2: Open & short circuits, Hybrid parameters, Network [1,2 R,U
theorems.
CO3: Understanding of the concept of bipolar junction|1,2 R,U
transistor, Load line, Operating point and hybrid parameters for
transistors, Transistor as amplifiers
CO4: Understand the frequency response of transistor|1,2 R,U
amplifiers.
CO5: Understanding of the rectifiers & voltage regulation. 1,2 R,U
11 |HSPH 304 |Paper IV - Physics of | CO1: Understand the crystalline & non-crystalline materials. 1,2,3,4 R, U, A An
Materials-I CO2: Understand the polymers, carbon nanotubes, 2D materials. 3,4 A,An
CO3: Understanding of bonding in materials. 3,4 AAN
CO4: Understanding of different types of chemical & physical 3,4 AAN
techniques of materials synthesis.
CO5: Understanding of XRD, microwave diffraction, XRF, 3,4 AAN
Raman spectroscopy, SEM, TEM, UV-Visible spectroscopy.
Il |[HSPH 351 Physics Practical — Il | CO1: Through these experiments, students will develop practical [1,2,3,4,5,6 R,U A AnEC
skills in experimental techniques, data collection, analysis, and
interpretation.
CO2: They will also enhance their understanding of fundamental [1,2,3,4 R, U, A An
concepts and principles in optics, electronics & thermodynamics.
CO3: The lab experiences will foster critical thinking, problem-{1,2,3,4 R, U, A An
solving abilities, and the application of theoretical knowledge to
real-world scenarios.
IV HSPH 401 |Paper I - Thermo CO1: Understand the concept of kinetic theory of gases, energy [1,2,3,4 R, U, A An
dynamical And distribution function &Maxwell’s equations.
Statistical CO2: Experimental verification of Maxwell velocity distribution 3,4 A,An
Physics — 11 & principle of equipartition of energy.
CO3: Explain the transport phenomenon of gases, mean free(1,2,3,4 R, U, A An
path, distribution of mean paths, viscosity & diffusion.
CO4: Explanation of thermodynamics in the framework of|(1,2,3,4 R, U, A An

statistical approach.




CO5: Formulation of classical statistics to form phase space,
micro and  macro-spaces, thermodynamic  probability,
monoatomic ideal gas & heat capacity of solids. Understand
classical statistics and its validity. Study phase space,
microstates, macro states, thermodynamic, probability, and
entropy

R,U

COG6: Formulation of quantum statistics & explanations.

1,2

R,U

v

HSPH 402

Paper II -
Mathematical

Physics &  Special
Theory of Relativity: 11

CO1: Understanding of Lorentz transformation and four vector
formulation.

1,2,3,4

R, U, A, An

CO2: Understanding of the concept of transformation between
lab and centre of mass system.

1,2,3,4

R, U, A, An

CO3: Understanding of the concept of relativistic
electrodynamics.

3,4

A,AN

CO4: Understanding of the concept of boundary value problems.

1,2,3,4

R, U, A An

v

HSPH 403

Paper 111 - Electronics
& Solid State
Devices-11

CO1: Basic understanding of concept of oscillators, Different
types of oscillators of Colpitts and Hartley oscillators, RC
oscillators.

1,2,3,4

R, U, A An

CO2: Basic understanding of operational amplifiers,
characteristics in form of inverting, non-inverting, adder, buffer
and difference amplifiers.

R,U

CO3: Basic understanding of applications of operational
amplifiers in form of integrator, differentiator, multiplier and
divider, voltage to current and current to voltage convertor.

1,2,3,4

R, U, A, An

CO4: Concept of feedback and feedback amplifiers, effect on
frequency gain response.

1,2,3,4

R, U, A An

CO5: Introduction to field effect transistors (FETs), metal-
oxide- semiconductor field effect transistors (MOSFET) and
voltage-current responses.

A,AN

CO6: Learning of digital circuits and related theories.

1,2

R,U




IV HSPH 404 E/Ia;ti:ia:l\s{ -“Physics of | cO1: Understanding of the concept of modification of materials. [1,2,3 4 R, U A, An
CO2: Understanding of the concept of defects in materials. 1,2 RU
CO3: Understanding of the applications of materials. 1234 R, U A An
CO4: Understanding of the energy resources. 1234 R, U /A, An
IV HSPH 451 Physics Practical -1V | co1: Through these experiments, students will develop practical 4 AAN
skills in experimental techniques, data collection, analysis, and
interpretation.
CO2: They will also enhance their understanding of fundamental 1.2 RU
concepts and principles in optics, electronics & thermodynamics.
COa3: The lab experiences will foster critical thinking, problem- 1234 R, U /A, An
solving abilities, and the application of theoretical knowledge to
real-world scenarios.
V. |HSPHS501  Paper I - Quantum CO1: Development of the basic concept of quantum theory, L1234 R, U A, An
Mechanics- | historical evidences and experimental evidences of quantum
theory.
CO2: Electromagnetic and blackbody radiations & spectral 0.6 EC
distribution of energy.
COa3: Limitations of classical theory explaining what it could not 1,2 RU
explain which quantum mechanics can explain qualitatively.
CO4: Planck’s radiation law & Compton effect. 12,34 R, U A, An
COS5: Matter waves in reference to de Broglie hypothesis. 1234 R, U A, An
CO6: Davison-Germer experiment to confirm wave nature of 0.6 EC
electrons which further proved de Broglie hypothesis.
CO7: Schrodinger’s wave mechanics and the uncertainty|1,2 R,U

principle along with its effect.




HSPH 502  Paper 11 - Nuclear] CO1: Understanding of the various nuclear properties of nuclei|(1,2,3,4 R, U, A, An
Physics - | nuclear magnetic dipole moment & electric quadruple moment,
parity conservation.
CO2: Understanding of the concept of radioactive decays. 1,2 R,U
CO3: Understanding of the concept of detectors and[1,2,3,4 R, U, A An
accelerators.
CO4: Basic understanding of the concept of elementary(1.2,3,4 R, U, A, An
particles.
HSPHS503  Paper 111 - Solid CO1: Understanding of the concepts of crystal binding and(1,2,3,4 R, U, A, An
State Physics - | crystal structure.
CO2: Understanding of the concept of thermal properties of [1,2,3,4,5,6 R,U,A AnEC
solids.
CO3: Understanding of the concept of band theory of solids. 1,2,3,4,5,6 R,U A AnEC
CO4: Understanding of the concept of magnetic properties of [1,2,3,4,5,6 R,U A AnEC
solids.
HSPH 504  |Paper IV - Atomic & |CO1: Understanding of the concept of electron angular(1,2,3,4 R, U, A, An
Molecular Physics - 1 | momentum.
CO2: Understanding of the concept of many electron atoms. 1,2,34,5,6 R,U A AnEC
CO3: Understanding of the concept of molecular spectra &(1.2,3,4,5,6 R,U A AnEC
Raman effect.
CO4: Understanding of the concept of lasers. 1,2,3,4,5,6 R,U,A AnEC
HSPH 551  |Physics Practical -V CO1: Through these experiments, students will develop practical (1,2,3,4,5,6 R, U A AnEC
skills in experimental techniques, data collection, analysis, and
interpretation.
CO2: They will also enhance their understanding of fundamental 123,456 R,U A AnEC
concepts and principles in optics, electronics & thermodynamics.
1,2,3,4,5,6 R,U, A AnEC

COa3: The lab experiences will foster critical thinking, problem-
solving abilities, and the application of theoretical knowledge to
real-world scenarios.




HSPH 551

Physics Practical — V

CO1: Through these experiments, students will develop practical
skills in experimental techniques, data collection, analysis, and
interpretation.

1,2,3,4,5,6

R, U A AnE,C

CO2: They will also enhance their understanding of fundamental
concepts and principles in optics, electronics & thermodynamics.

1,2

R,U

COa3: The lab experiences will foster critical thinking, problem-
solving abilities, and the application of theoretical knowledge to
real-world scenarios.

1,2,3,4,5,6

R, U A AnE,C

HSPH 551

Physics Practical — V

CO1: Through these experiments, students will develop practical
skills in experimental techniques, data collection, analysis, and
interpretation.

1,2,3,4,5,6

R, U A AnE,C

CO2: They will also enhance their understanding of fundamental
concepts and principles in optics, electronics & thermodynamics.

1,2,3,4,5,6

R, U A AnE,C

COa3: The lab experiences will foster critical thinking, problem-
solving abilities, and the application of theoretical knowledge to
real-world scenarios.

1,2

R,U

HSPH 551

Physics Practical - V

CO1: Through these experiments, students will develop practical
skills in experimental techniques, data collection, analysis, and
interpretation.

1,2,3,4,5,6,7

R,U A AnE,C

CO2: They will also enhance their understanding of fundamental
concepts and principles in optics, electronics & thermodynamics.

1,2,3

R,UA

COa3: The lab experiences will foster critical thinking, problem-
solving abilities, and the application of theoretical knowledge to
real-world scenarios.

1,2

R,U

HSPH 551

Physics Practical - V

CO1: Through these experiments, students will develop practical
skills in experimental techniques, data collection, analysis, and
interpretation.

1,2,3,4,5,6,7

R, U A AnE,C

CO2: They will also enhance their understanding of fundamental
concepts and principles in optics, electronics & thermodynamics.

1,2

R,U

COa3: The lab experiences will foster critical thinking, problem-
solving abilities, and the application of theoretical knowledge to
real-world scenarios.

1,2,3,4,5,6,7

R, U A AnE,C




VI HSPH 601 |Paper |- Quantum CO1: Understanding of the concept of bound state problems. 1,2,3,4 R, U, A, An
Mechanics— 11 CO2: Understanding of the concept of applications of quantum (1,2 R,U
theory to atomic spectroscopy.
CO3: Understanding of the concept of molecular spectroscopy. (1,2 R,U
VI  HSPH 602 [Paper Il - Nuclear |CO1: Understanding of the concept of nuclear models. 1,2,3,4 R, U, A, An
Physics - 11 CO2: Understanding of the concept of nuclear fission. 1,2,3,4 R, U, A, An
CO3: Understanding of the concept of accelerators. 1,2 R,U
CO4: Understanding of the concept of fundamental interaction. (1,2 R,U
CO5: Understanding of the concept of quark model. 1,2,3,4 R, U, A, An
VI HSPF 603 |Paper IlI - Solid CO1: Understanding of crystallography and diffraction. 1,2,3,4 R, U, A, An
State Physics - 11 CO2: Understanding of the concept of electrical properties of|1,2,3,4 R, U, A An
solids.
CO3: Understanding of the concept of semiconductors. 1,2 R,U
CO4: Understanding of the concept of magnetic properties of 1,2 R,U
solids.
VI HSPH 604 |Paper IV - Atomic & |CO1: Understanding of basic quantum mechanics in relation to|1,2,3,4 R, U, A, An
Molecular Physics - 11 |atomic and molecular physical theories.
CO2: Understanding of mono: and divalent atomic spectra. 1,2,3,4 R, U, A, An
CO3: Understanding of Hydrogen fine lines, alkali atom|1,2 R,U
spectrum.
CO4: Understanding of atoms under magnetic field, Zeeman|1,2 R,U
effect both normal & anomalous.
CO5: Understanding of gyromagnetic ratio, L-S & J-J coupling|1,2,3,4 R, U, A, An
mechanisms.
CO6: Understanding of emission & absorption spectroscopies. |1,2,3,4 R, U, A, An
VI |HSPH 651 |Physics Practical — VI | CO1: Through these experiments, students will develop practical 1,2,3,4,5,6,7 R, U A AnEC
skills in experimental techniques, data collection, analysis, and
interpretation.
CO2: They will also enhance their understanding of fundamental | 1,2,3,4 R, U, A An
concepts and principles in optics, electronics & thermodynamics.
COa3: The lab experiences will foster critical thinking, problem-|1,2 R,U

solving abilities, and the application of theoretical knowledge to
real-world scenarios.




CHEMISTRY (HONS.) (PSO’s)

PSO 1 |Upon completion of Bachelor of Science Honours, the students will acquire a comprehensive understanding of the basic principles, concepts,
and theories encompassing Organic, Inorganic, Physical, and Analytical Chemistry. Through various laboratory experiments, they will gain
practical insights into the application of these principles.

PSO 2 |(Graduates will demonstrate proficiency in applying analytical skills and problem-solving techniques essential for the practical application
of chemical principles in diverse contexts.

PSO 3 (Students will develop competence in handling sophisticated instruments and equipment commonly used in chemical laboratories, facilitating
their practical application of theoretical knowledge.

PSO 4 By evaluating diverse aspects of Chemistry, students will cultivate a broadened perspective of the subject, enriching their understanding
beyond fundamental concepts.

PSO5 |Graduates will adeptly apply appropriate techniques for qualitative and quantitative analysis of chemicals in laboratory settings as well as in
industrial contexts, emphasizing the practical relevance of their education.

PSO 6 [The program will lay the foundation for research and development in chemistry, empowering students to contribute to advancements and
innovations in the field.

PSO 7  |Students will develop the ability to evaluate problems independently and draw logical conclusions, fostering critical thinking and analytical
reasoning skills.

PSO 8 |Graduates will analyze the integral role of chemistry in addressing societal, economic, and environmental challenges, recognizing its

significance in driving sustainable solutions.




Semester |Course Code |Course Title Course Outcomes Attributes
PSO Cognitive
addressed levels

| HSCH 101 Inorganic Chemistry-1 |CO1: Perceives knowledge of general characteristics of ionic(1,6,7 URA
solids, various theories of Metallic bond, semiconductors and
insulators, introduction to superconductors superconductivity.
CO2: Get acquainted with general characteristics of covalent|1,2,3,4 R, U, A An
bond, Valence bond theory valence shell electron pair repulsion
(VSEPR) theory, dipole moment, percentage ionic character
from dipole moment and electronegativity difference.
CO3: Learn about molecular orbital theory and able to 12 R,.U
understand the difference between valence band theory and
molecular orbital theory
CO4: Understand about Hydrogen bond, theories of hydrogen 12 R,.U
bonding Van der Waals forces. Chemistry of noble gases.

I HSCH 102 Organic Chemistry COLl: Get deep insight of the basic concept of organic reaction 1,4 URA
mechanism and able to learn about different reactive
intermediates
CO2: Learn about saturated aliphatic hydrocarbons (alkanes and [1,4 URA
cycloalkanes), their IUPAC nomenclature, structure, physical
and chemical properties.
CO3: Commemorate preparation, properties and chemical [1,7 UA
reactions of Alkenes and Cycloalkenes.
CO4: Understand nomenclature, classification and methods of 1,4 U,R
formations of Dienes and also learn about nomenclature,
structure mechanism of chemical reactions of Alkynes.

| HSCH 103 Physical Chemistry CO1: Learn about the Gaseous state of matter and applications (1,4,6 U R,A
of Gas laws to define properties of Ideal and Real gases.
CO2: Comprehend the basics and advanced concepts of Liquid|1,4,6 URA
State, Liquid crystals
CO3: Understand the basics solid state and crystal structure of [1,4,6 UR A
Solid State.
CO4: Interpret rate laws, rate equations of different types of|1,4 URAE

reactions, determine rate constant values, order of reactions,

effect of temperature and other factors on reaction rate.




I HSCH 104 Analytical Chemistry | CO1: Analyse, manage and present data to get the most reliable [1,5,7 UAE
results in scientific enquiry
CO2: Evaluate the concentration of analyse by volumetric|l,5,7 UAE
methods
CO3: Understand the procedure of gravimetry 1,3,5 U, A
CO4: Learn about the concepts of solvent extraction 1,3,5 U,R,An
| HSCH 151 Chemistry Practical’s |COL: Learn about the identification of acidic (cation) and basic 1,5 UA
(anion) radicals in inorganic mixture experimentally.
CO2: Detect functional group in organic compound. 1,5 UA
CO3: Understand the concept of viscosity and surface tension (1,3 UA
and their determination.
I HSCH 201 Inorganic Chemistry CO1: Able to understand the periodic variations of different|1,4 UR
properties of S block elements along the detailed study with
alkyls and aryls.
CO2:Get deep insight of periodicity of p: block elements and[1,4 UR
along with special emphasis on inert pair effect
CO3: Understand study of specific compounds of p block|1,7 UR
compounds thoroughly.
CO4: Learn about I, 1l and Il series of d block elements along 1,4 UR
with their spectral properties and stereochemistry.
1 HSCH 202 Organic Chemistry COL1: Get acquainted with stereochemistry of chiral compounds [1,4,7 URA
and its relation to presence of stereo-Axis- concept of
stereoisomerism and concept of absolute and relative
configuration and understand the basic concepts of geometrical
isomerism-spatial arrangement of atoms and groups in a
molecule and their nomenclature and concept of conformational
isomerism.
CO2: Commemorate nomenclature of benzene derivatives,|1,4 UR
concept of Aromaticity.
COa3: Learn Electrophilic Substitution reactions and directive [1,4,7 URA
influence of various functional groups on arenes.
CO4: Understand the structure and properties of Alkyl and Aryl [1,4,7 U R

halides.




1 HSCH 203 Physical Chemistry COL: Interpret definitions of different thermodynamic processes (1,7 UAE
and assess thermodynamic applications using First law of
thermodynamics
CO2: Learns about Hess’s law and its applications and|(1,3,7 UA,E
Kirchhoff’s equation.
CO3-Express the concentration of solutions their activity and|1,4 UA
activity coefficients and get deep insight of colligative
properties.
CO4:Understand Colloidal state of matter with in depth study of [1,4 UR
Sols, Gels and Emulsions
1 HSCH 204 Analytical Chemistry |CO1: Learn about the purification of compounds by distillation 1,5 UA
methods.
CO2: Remember concept of polarimetry 1,5 UA
COa3: Evaluate causes and  solutions of air 1,7 UAE
pollution.
CO4: Analyzes the causes and evaluation methods and|1,7 UAE
prevention of water pollution.
1 HSCH 251 Chemistry Practical CO1: Learn about the identification of acidic (cation) and basic [1,5 AU
(anion) radicals in inorganic mixture along with interfering
radicals.
CO2: Analyze organic compound through functional group|1,5 A,UE
determination and elemental detection.
CO3: Understand the solubility curve of phenol water system. (1,3 UA
CO4: Determine heat of reaction and verify hess law. 3,7 UE
111 |HSCH 301 Inorganic Chemistry  |CO1: Understand the concept and theories of acids and bases, [1,4 U
concept of hardness and softness and pearson’s HSAB principle.
CO2: Learn about the nonaqueous solvents and their general [1,5 U,R
characteristics.
CO3: Get knowledge regarding concept of oxidation and|1,7 UA

Reduction and representation of Redox potential data by Frost,
Latimer and Pourbaix diagrams.




HSCH 302

Organic Chemistry

CO1: Commemorate classification and nomenclature of
Monohydric, dihydric and trihydric alcohols- primary, secondary
and tertiary alcohols, Methods of preparation. Hydrogen
bonding, acidic nature, reaction of alcohols.

U,RA

CO2: Figure out methods of preparation of phenols, physical
properties and acidic character. Comparative acidic strength of
alcohols and phenols and name reactions mentioned in syllabus.

U,R

CO3: Learn about nomenclature, structure synthesis, physical
and chemical properties of aldehydes, ketones and name
reactions mentioned in syllabus.

UAE

CO4: Understand nomenclature structure synthesis, physical and
chemical properties of a ethers and epoxides and specific
reactions mentioned in syllabus and Organic synthesis via
Enolates.

[

4,7

UAR

HSCH 303

Physical Chemistry

CO1: Understand fundamentals of electrochemistry.

1,2,7

AU

CO2: Learn about degree of ionization, Buffer solutions and
Solubility and solubility product.

1,2,7

AU

CO3: Get deep knowledge about concepts of chemical
equilibrium.

UA

CO4: Apply Second Law of Thermodynamics and entropy
concepts in analyzing the thermal efficiencies of heat engines
such as Carnot cycle, analyze feasibility of chemical reactions
and learn about 111 law of thermodynamics.

UAA

HSCH 304

Analytical Chemistry

CO1: Learn the theoretical
Chromatography

and practical concepts  of

1,2,5

UR

CO2: Understands ion exchange methods and its techniques.

1,2

U A

CO3: Applies volumetric estimation of solutions via

potentiometric titrations.

1,2

U A

CO4: Remembers the principles and
conductometric and high frequency titrations.

applications  of

=
N

UR, E




1 |HSCH 351 Chemistry Practical’s |CO1: Understand the quantitative estimation of inorganic 2,5 U, An,E
compounds through gravimetric methods.

CO2: Learn the determination of total hardness of water through [1,5 U,An,E
complexometric method.

CO3: Apply chromatographic techniques to separate|l,2,3 U, An,E
components of organic mixture and determine Rf values.

CO4: Get knowledge about quantitative estimation of organic|1,2,5 UAE
compounds.

IV |HSCH 401 Inorganic Chemistry CO1: Understand about coordination compound magnetic|l,4 UA
properties of transition metal complexes and applications of
magnetic moment.

CO2: Learn about VBT and its limitations, able to describe (1,4 UAR
Crystal field theory successfully explain magnetic properties,

colour and stability of transition metal complexes.

COa3: Elucidate electronic spectra of transition metal complexes [1,4,7 UR
along with or gel-energy level diagrams for d1 and d9 states.

CO4: Get deep knowledge of thermodynamic and Kinetic|1,3,7 UR
stability of metal complexes and substitution reactions of square

planar complexes.

IV HSCH 402 Organic Chemistry COL: Interpret the structure of organic compounds through(1,3,7 U, A An
spectroscopic techniques viz. UV and IR
CO2: Get acquainted with nomenclature, structure, bonding, (1,4 UR
preparation ,physical and chemical properties of aliphatic
carboxylic acids along with relative stability and name reactions
mentioned in syllabus
CO3: Comprehend nomenclature and structure of carboxylic|l,4 UA
acid derivatives and mechanism of esterification and hydrolysis. An
CO4: Learn chemistry of Amine functional group and important |1,4 UR
name reaction of amines mentioned in syllabus.

IV |[HSCH 403 Physical Chemistry CO1: To get deeper insight of Quantum Mechanics. 1,3,7 UA
CO2: Learn about adsorption and different adsorption isotherms (1,3 UA
and understand the difference between thermal and
photochemical processes.

CO3 :Understand interaction of electromagnetic radiation with [1,3,7 UA

matter as a function of wavelength or frequency




CO4: Learn about Vibrational, Raman and Electronic spectrum. [1,3,7 U, An
IV [HSCH 404 Analytical Chemistry |CO1: Get deep insight of basic principles, techniques of|1,3,7 An, U
spectrophotometry.
CO2: Learn the significance of thermal analytical techniques. 1,2 U, An
CO3: Select appropriate methods for sample treatment in A.[1,3,6 U AAnN
A.S.
CO4: Understand qualitative and quantitative analysis using|1,5 U, An
AE.S.
IV HSCH 451 Chemistry Practical COLl: Learn to synthesize various coordination compounds in{1,3 U A
laboratory.
CO2: Get acquainted with experiments to synthesize various|1,3 UA
organic compounds.
CO3: Demonstrates the concepts of thermochemistry in{1,5 U,AnE
determining enthalpy of neutralization, ionization and solution.
CO4: Determine the strength of strong and weak acid conduct [1,5 U,An,E
metrically.
V  |HSCH 501 Inorganic Chemistry COLl: Learn about classification, preparation, Structure and(1,4,9 UA
applications of Silicones and Phosphazenes and  structure and
functioning of metalloporphyrin.
CO2: Get deep insight of metal clusters and preparation, (1,4 UR, A
properties and transition metal carbonyls.
CO3: Able to know about the synthesis, properties and structures (1,4 URA
of organometallic compounds.
CO4: Understand limitations of CFT and thorough concept of (1,4,7 UR,A
MOT.
V  [HSCH 502 Organic Chemistry CO1: Interpret spectra of basic organic compounds and can |1,6,7 UA
design synthetic routes for drugs by NMR spectroscopy.
CO2: Learn about nomenclature and classification of|(1,4 U,An
organometallic compounds.
CO3: Understand Molecular orbital diagram and Aromatic (1,4 U,A/An
characteristic of heterocyclic compound (Pyrrole, Furan,
Thiophene and Pyridine), their methods of synthesis and
chemical reactions and learn about condensed five and six
membered hetrocycles.
CO4: Apprehend mechanisms of polymerization and wide|1,4 UA

applications of polymers in day to day life.




V  |HSCH 503 Physical Chemistry CO1: Understand Schrodinger’s wave equation for particle in 1,7 UA
three dimensional boxes, M.O. Theory and Introduction to
Valence bond model.
CO2: Get acquainted with systems of variable composition. 1,4,6 UA
CO3: Apply their knowledge to determine molecular structure (1,7 UAE
by studying physical properties of different compounds.
CO4: Gain knowledge about different types of electrodes, 1,3 UA
Electrode reactions, Nernst equation and thermodynamic
quantities of cell reactions.
V  HSCH504  |Analytical Chemistry |CO1: Describe the principle and instrumentation of electro 1,3 UA
gravimetry and its applications
CO2: evaluate polarographic methods 1,7 UE
CO3: Understand samperometry and voltametric methods. 1,2 U, An
CO4: Analyse mass spectra of various functional groups. 1,7 U, An
V  HSCH551  [Chemistry Practical CO1: Analyse inorganic mixture containing six radicals|1,5 U, An, E
containing one rare ion.
CO2: Go through quantitative estimation of inorganic mixture 1,5
by volumetric and gravimetric methods. U A
CO3: Develop skill of separate and analyse of binary solid 1,2 U AE
organic mixture.
CO4: Determine the strength of acids pH metrically. 1,5 UAE
VI  |HSCH 601 Inorganic Chemistry  |CO1: Learn fundamentals of nuclear chemistry and qualitative [1,4 UA
idea of stability of nucleus.
CO2: Gain knowledge about natural and artificial radioactivity, |1,4 UR
nuclear reactions, nuclear reactors and hazards of radioactive
emanations.
CO3: Understand ~ role of bulk and trace metal ions in|1,8,9 UA
biological systems and metalloporphyrin.
CO4: Get detailed idea of nitrogen fixation and metalloenzymes. (1,8,9 UA




VI  |HSCH 602 Organic Chemistry CO1: Understand about introduction, instrumentation, facto|1,3,6,7 UA
influencing fragmentation, ion  analysis, ion
abundance. fragmentation modes, mass spectral fragmentation of
simple organic compounds
CO2: Go through classification and nomenclature of[1,4,9 UAR
carbohydrates, distinguish between monosaccharaides and
disaccharides.
CO3: Get knowledge about Nucleic acids and Vitamins,|1,4,6,9 UA
Structure of DNA and RNA ,biological importance of different
vitamins
CO4: Learn about Synthetic dyes their colour, constitution and 1,7 U,AJAn
classification.
VI |HSCH 603 Physical Chemistry CO1: Comprehand structure of double layer, Potentiometric|1,6,7 UA
titrations. Introduction of polarographic technique. Classification
of electrochemical cells.
CO2: Learn about macromolecules ,molecular weight|1,4,9 UAR
determination methods of polymers and enzyme catalysis,
CO3: Get deep insight about phase equilibrium with reference to |1,7 U,AJAn
one and two component systems.
CO4: Know about surface phenomena, adsorption 1,4 UA
VI |HSCH 604 Analytical Chemistry |CO1: Learn about condensed five and six membered (1,4 UR
hetrocycles.
CO2: Implement knowledge to investigate building (1,4,9 UA
blocks of life, enzymes and hormones
CO3: Apply concept of phase rule in industries viz. purification |1,5 U,AJAn
of components, food production and alloy industries.
CO4: Deep insight of colligative properties. 1,4 UA
VI HSCH 651 Chemistry Practical’s |CO1: Learn about the preparation of various coordination (1,5 U,An
compounds.
CO2: Understand two step preparation of organic compounds.  |1,7 UA
CO3: Get acquainted with potentiometric titrations. 1,2,3 UAE
CO4: Know how to verify Lambert beer’s law and determine the (1,2 U,An,E

concentration of unknown solution.




BOTANY (HONS.) (PSO’s)

S. No.

On completing Bachelor of Science (Botany), the student will be able to:

PSO1

Understand Microbes (Viruses and Bacteria) and the relevance of Microbes and Plants to the environment (ecological significance) and
human well-being (economic importance)

PSO2

Develop an understanding of the Evolution of Plant forms and the consequent Biodiversity. These are instrumental increasing awareness of
the threats to biodiversity and sensitizing students toward the Conservation of Biodiversity for sustainable development

PSO3

To study the organization of cells, cell organelles, and biomolecules (i.e. Protein, carbohydrate, lipid, and nucleic acid). Students will gain
knowledge of the activities in which the diverse macro molecules and microscopic structures inhabiting the cellular world of life are
engaged. This will facilitate the students to understand the various metabolic processes such as respiration, photosynthesis, etc. which are
important for life.

PSO4

Understand new knowledge and widen the knowledge acquired by handling classical and modern plant biotechnology processes, including
tissue culture for healthy plants, and plants with improved characteristics.

PSO5

To explore the natural genetic variation in plants and to understand how diverse factors (a the cellular level) contribute to the expression of
genotypes and hence to phenotypic variation and will understand the application of conventional breeding approaches and gene technology
approaches in plant breeding programs.

PSO6

Understand biotechnological process such as recombinant DNA technology and its applicative value in pharmaceuticals (vaccines,
antibodies, antibiotics, etc.), the food industry (transgenic crops with improved qualities (nutraceuticals, industrial enzymes, etc.),
agriculture (biotic and abiotic stress tolerant plants, disease and pest resistant plants, improved horticultural varieties, etc.), ecology (plants
role in bioremediation).

PSO7

Understand plant classification systematics, evolution, ecology, developmental biology, physiology, biochemistry, plant interactions with
microbes and insects, morphology, anatomy, reproduction, genetics and molecular biology of various plant groups. Students will gain
expertise in the fields of seed science & technology, seed health, and seed storage.

PSOS8

Understand various analytical techniques of plant sciences, the use of plants as industrial resources or as human livelihood support systems,
and the use of transgenic technologies for basic and applied research in plants, understand the basic concepts of Bioinformatics and
Biostatistics, Understand the scientific application of nano materials and nano technology in agriculture, health, and environmental

conservation.




Semester

Course Code

Course Title

Course Outcomes

Attributes

PSOs addressed

Cognitive levels

HSBO 101

Cytology

CO1: Students will develop a comprehensive understanding of
the structure of cells, including their organization and the
processes involved in cell division.

3

UR

CO2: Graduates will be proficient in comprehending the
structure and functions of essential cellular components such as
the cell wall, plasma membrane, and various organelles,
elucidating their roles in cellular physiology

UR

CO3: Through the exploration of DNA structure and the
functions of the nucleus, students will gain insight into the
molecular basis of genetic information storage, replication, and
gene expression within the cell.

UR

CO4: Students will acquire knowledge of the eukaryotic cell
cycle and the mechanisms governing mitotic and meiotic cell
divisions, providing a foundation for understanding growth,
development, and reproduction in multicellular organisms.

UR

HSBO 102

Algae
Lichens

and

CO1: Students will gain an understanding of the diversity
among algae, encompassing their classification, ecological roles,
and adaptations to various environments.

UR

CO2: Graduates will demonstrate proficiency in recognizing
and describing the systematic classification, morphology, and
structural characteristics of algae, enabling them to identify
different taxa and appreciate their ecological significance.

UR

CO3: Through the study of algae life cycles, students will
comprehend the reproductive strategies, alternation of
generations, and ecological significance of various life cycle
patterns exhibited by algae species.

UR

CO4: Students will acquire knowledge about the distinct classes
of lichens, including their morphological features, ecological
niches, and utilization in various fields such as ecology,
medicine, and industry. They will understand the importance of
lichens in environmental monitoring, as bio indicators, and in
providing resources for pharmaceuticals, cosmetics, and
ecological restoration efforts.

UR




HSBO 103

Plant Physiology |

CO1: Students will acquire basic knowledge of plant
physiology, including the fundamental processes governing the
growth, development, and functioning of plants.

UR

CO2: Graduates will demonstrate understanding of the structure
and properties of water, osmosis, and the mechanisms involved
in active and passive transport across cellular membranes.

UR

COa3: Through detailed study, students will comprehend the
process of photosynthesis in higher plants, focusing on the light
and dark reactions, C3 and C4 pathways, and gain insight into
respiration in higher plants, with emphasis on aerobic and
anaerobic respiration.

UR

CO4: Students will understand the process of respiration in
bacteria and higher plants, including the biochemical pathways
involved and the significance of respiration in energy production
and metabolic processes within these organisms.

UR

HSBO 104

Ecology

CO1: Students will have the opportunity to acquire a
comprehensive understanding of fundamental ecology concepts,
including the interactions between organisms and their
environment, population dynamics, and ecosystem structure and
function.

2,7

UR

CO2: Graduates will be educated on the abiotic and biotic
elements that impact the structure of ecosystems, facilitating
their comprehension of basic ecological principles such as
energy flow, nutrient cycling, and community dynamics.

2,7

UR

CO3: Through their studies, students will acquire knowledge
about the diverse ways in which organisms engage with both the
physical and biological surroundings, including adaptation,
competition, predation, and symbiosis.

2,7

UR

CO4: Students will gain insight into the distinctions in the
composition and operation of various ecosystems, including
terrestrial, aquatic, and transitional ecosystems, and understand
how factors such as climate, geography, and human activities
influence ecosystem dynamics.

2,7

UR




HSBO 151

Practical

CO1: They will learn about the plant cell and cell organelles.

2,3

UR

CO2: They will learn to know the range of thallus structure and
Morphological study of available plant material of Algae, and
lichens.

2,3

UR

COa3: Students will learn to do practical work related to plant
physiology.

An,E

CO4: They will be able to observe the division of cells with the
help of practical work.

An,E

HSBO 201

Genetics

and

Plant Breeding

CO1: Students will gain basic knowledge of genetics and plant
breeding, including the principles of inheritance, genetic
variation, and breeding methodologies.

UR

CO2: Graduates will be proficient in quantifying heritable traits,
providing insights into the cellular and molecular mechanisms
underlying genetic inheritance and variation.

UR

CO3: Through their studies, students will understand the
building blocks of a breeding program, including the selection
criteria, breeding methods, and techniques for developing
cultivars resilient to biotic and abiotic stresses.

UR

CO4: Students will acquire a comprehensive understanding of
the chemical basis of heredity, including DNA structure,
replication, and gene expression. They will also gain the
necessary knowledge for planning, implementing, and analyzing
genetic experiments to improve crop traits and breeding
outcomes.

UR

HSBO 202

Mycology

CO1: Students will acknowledge the biodiversity of fungi

UR

CO2: Graduates will possess knowledge of the systematic
classification

UR

COa3: Through the study of fungal life cycles

UR

CO4: Students will understand the economic significance of
fungi

UR




HSBO 203

Plant
Physiology-I1
and Biochemistry

CO1: Students will gain an understanding of the importance and
scope of plant physiology, recognizing its significance in
elucidating the mechanisms underlying plant growth,
development, and responses to environmental stimuli.

UR, A

CO2: Graduates will appreciate the importance of seed
germination and dormancy in plant propagation, and they will
understand the phases of plant growth, from seedling
establishment to maturity, and the factors influencing each stage.

UR, A

CO3: Through their studies, students will develop an
understanding of the growth and developmental processes in
plants, including cell division, elongation, differentiation, and
organogenesis, and how these processes are regulated by internal
and external factors.

UR

CO4: Students will comprehend the concept and significance of
proteins, enzymes, carbohydrates, and lipids in plant metabolism
and physiology. They will recognize the roles of these
biomolecules in energy storage, structural support, signaling,
and enzymatic catalysis within plant cells.

UR

HSBO 204

Bryophyta

CO1: Students will develop an understanding of the
morphological diversity exhibited by Bryophytes, including their
various forms and structures such as gametophytes, sporophytes,
and reproductive organs.

UR

CO2: Graduates will be knowledgeable about the taxonomic
position of Bryophytes in the plant kingdom, their occurrence in
different habitats, thallus structure, and modes of reproduction,
enabling them to identify and classify Bryophyte species.

UR

CO3: Through their studies, students will comprehend the
economic importance of Bryophytes, including their roles in
ecosystems, as indicators of environmental health, and their uses
in horticulture, landscaping, and soil stabilization.

UR

CO4: Students will understand the useful and harmful activities
associated with Bryophytes, including their contributions to
nutrient cycling, soil formation, and water retention, as well as
their potential as invasive species in certain ecosystems.

UR




HSBO 251

Practical

CO1: They will learn about the plant cell and cell organelles.

2,3,5

UR

CO2: They will learn to know the range of thallus structure and
Morphological study of available plant material of Algae, and
lichens.

4,5

An,E

COa3: Students will learn to do practical work related to plant
physiology.

An,E

CO4: They will be able to observe the division of cells with the
help of practical work.

4,5

An,E

HSBO 301

Molecular Biology|

CO1: Know the scope and importance of molecular biology.
They understand the structure of DNA, the Packing of DNA and
types of DNA, RNA.

6,7

UR

CO2: Understand the DNA replication and various enzymes
involved in that process.

6,7

UR

CO3: Know the transcription in prokaryotes and eukaryotes and
transcriptional factors.

6,7

UR

CO4: Understand the process of translation, Genetic code,
Translational factors and their inhibitors, concept of Operon, and
regulation of gene expression.

6,7

UR

HSBO 302

Pteridophyta

CO1: Students will develop an understanding of the
morphological diversity exhibited by Pteridophytes, including
their various forms, structures, and adaptations to terrestrial
environments.

UR

CO2: Graduates will acquire knowledge about the morphology,
anatomy, and life cycle patterns of Pteridophytes, including their
reproductive strategies such as spore production and dispersal.

UR

CO3: Through their studies, students will comprehend the
economic importance of Pteridophytes, including their roles in
horticulture, landscaping, and medicine. They will also explore
the evolutionary history and adaptations of Pteridophytes from
ancient to modern times.

UR

CO4: Students will understand the diversity of fossil genera
representing different fossil groups within the Pteridophytes.
They will explore the fossil record to understand the
evolutionary relationships and ecological roles of extinct
Pteridophytes species.

UR




HSBO 303

Morphology
Angiosperms

of

CO1: Students will gain a comprehensive understanding of plant
development, including the processes of growth, differentiation,
and morphogenesis from embryogenesis to senescence.

UR

CO2: Graduates will understand the habits of the angiosperm
plant body, including their growth forms, branching patterns,
and reproductive strategies, and they will be able to identify and
describe the vegetative characteristics of different plant species.

UR

COa3: Through their studies, students will realize the origin of
angiosperms in terms of geological time, geographical location,
and their probable ancestors. They will explore the evolutionary
history and adaptive radiation of angiosperms, leading to their
dominance in terrestrial ecosystems.

UR

CO4: Students will comprehend various angiosperm families,
emphasizing their morphology, distinctive features, and biology.
They will be able to classify and identify different angiosperm
taxa based on floral structures, leaf arrangements, and
reproductive strategies, enriching their understanding of plant
diversity and evolutionary relationships.

UR

BOT(H): 304

Microbiology

CO1: Students will describe the diversity of microorganisms,
including bacteria, and understand their cell structure and
function. They will comprehend bacterial microbial genetics,
including mechanisms of recombination and gene transfer,
contributing to their understanding of microbial evolution and
adaptation.

UR

CO2: Graduates will understand microbial growth and
metabolism, including the factors influencing microbial growth
and the pathways involved in nutrient utilization and energy
production. They will also learn about the methods to control
microbial growth using physical and chemical means,
contributing to their knowledge of microbiological control
strategies.

UR




COa3: Through their studies, students will acquire knowledge of
the cultivation methods of bacteria, yeast, fungi, and viruses,
including techniques for isolation, culture, and maintenance of
microbial cultures. They will understand the principles and
practices of microbial cultivation, enabling them to work
effectively in microbiological laboratories.

UR, A

CO4: Students will learn the principles, working mechanisms,
and applications of instruments such as pH meters,
spectrophotometers, centrifuges, and laminar airflow cabinets in
microbiology laboratories. They will develop proficiency in
using these instruments for various analytical and experimental
purposes, enhancing their skills in microbiological research and
analysis.

UR, A

HSBO 351

Practical

CO1: Students should understand Skill in practical work,
experiments, use of biological tool and techniques and handling
instruments for analysis of result.

1,2,6,7

UR A

CO2: Anatomical and life cycle studies, Vascular tissues and its
constituents studies by sections and maceration, wood anatomy,
TS, TLS, and RLS of available plant material of Gymnosperms.

6,7

UR

COa3: Students will learn about the primary and secondary,
normal and anomalous structures of Monocot and Dicot Roots
and Stems in Angiosperms.

6,7

UR

CO4: Students will learn about plant diseases caused by Viruses,
Bacteria and Fungi.

6,7

U,R

HSBO 401

Bio techniques
and Biostatistics

CO1: Recognize the definition of statistics, its subject, and its
relation with the other sciences.

UR, A

CO2: Restate the principal concepts of biostatistics and identify
data relating to variable/variables.

UR, A

CO3: To understand the core concepts of bio techniques.

UR

CO4: To understand computational biology.

U,R




IV HSBO 402 (Gymnosperms |CO1: Understand the morphological diversity of |2 UR
and Pale botany | gymnosperms.
CO2: Know them orphology, anatomy life cycle pattern of|2 UR
gymnosperms.
CO3: Understand the economic importance of the 2 U,R
gymnosperms.
CO4: Understand the various fossil genre are present in different | 2 UR
fossil groups.
IV HSBO 403  |Anatomy of CO1: Understand the scope & importance of Anatomy. 7 UR
Angiosperms :
glosp CO2: Students will be able to understand plant development 7 U,R
CO3: Understand the scope & importance of Anatomy and |’ UR
know various tissue systems.
CO4: Students will be able to understand internal structure 7 UR
IV HSBO 404  |Plant Pathology |COZ1: Students will earn about plant diseases caused by Fungi. |2 UR
CO2: Recognize the significance plant pathology. 2 UR
CO3: Understand how to avoid and control plant diseases as |2 UR
well as how they affect crop productivity.
CO4: Understand the scope and importance of Plant Pathology. |2 UR
IV |HSBO 451  |Practical CO1: Students should understand Skill in practical work,|2,7,8 UR
experiments, use of biological tool and techniques and handling
instruments for analysis of result.
CO2: Anatomical and life cycle studies, Vascular tissues and its |6, 7 UR
constituents studies by sections and maceration, wood anatomy,
TS, TLS, and RLS of available plant material of Gymnosperms.
CO3: Students will learn about the primary and secondary, |6, 7 U,R
normal and anomalous structures of Monocot and Dicot Roots
and Stems in Angiosperms.
6,7 UR

CO4: Students will learn about plant diseases caused by Viruses,
Bacteria and Fungi.




HSBO 501

Plant
Biotechnology

CO1: Understand the basic concepts of Biotechnology and
techniques of sterilization.

4,6,8

UR, A

CO2: Know various methods of Tissue culture, various types of
cultures, protoplasm isolation, fusion techniques, and their
applications.

4,6,8

UR, A

CO3: Understand the techniques used in recombinant DNA
technology and gene transfer Genomic and DNA library
Application of transgenic plants.

4,6,8

UR, A

CO4: To understand the concepts of medical Biotechnology,
Disease diagnosis, Endogenous therapeutics, gene therapy, and
stem cells. Knowledge of Industrial Biotechnology for Large-
scale productions.

4,6,8

UR, A

HSBO 502

Systematics  of
Angiosperms

CO1: Understand the Phylogeny of Angiosperms and
Understand the general range of variations in the group of
angiosperms.

UR, A

CO2: Learn about the characters of biologically important
families of angiosperms.

UR

CO3:  Understand  various  rules,  principles, and
recommendations of plant nomenclature produced in plant
identification.

U,R

CO4: To learn recent knowledge about the different tools in the
taxonomy to relocate the phylogenetic position of plant or taxa.

UR, A

HSBO503

Economic Botany

CO1: Understand the Centre of origin of cultivated plants

U,R

CO2: To know the history, origin, distribution, botany,
cultivation, and processing of cereals and pulses.

U,R

CO3: Learn about the General account and identification of
spices and condiments, dyes, beverages, fumigatory, and
masticatories.

UR, A

CO4: To know about the General account and identification of
locally available fruits, vegetables, ornamental, timber-yielding,
and medicinal plants.

UR, A




V  HSBO504 Embryology of |CO1: Understand the structure and development of|7 UR, A
Angiosperms microsporangium and megasporangium.

CO2: Understand microspore genesis and megaspore genesis |7 UR, A
and male and female gametophytes.
CO3: Understand the dynamic mechanism of plant pollination |7 UR, A
and development.
CO4: Know fertilization, endosperm, and embryogenesis in|7 UR, A
angiosperms.

V  HSBO551 Practical CO1: Students will learn about the practical work related to|2,4,6,7,8 URA
media preparation and sterilization techniques.
CO2: Study of the families with respect to morphological |1,2 R,U
characters using botanical terms, floral formula, floral diagram
and classification giving identification of genus and species with
the help of plant materials.
COa3: Students gain knowledge about plants utility, test different|1,2 R,U
content in living plant materials.
CO4: Gain knowledge about reproduction process in living plant| 1,2 R,U
material (Androecium and Gynoecium), Endosperm and types of
embryo.

Vvl  |HSBO601 Genetic COL1: Define the basic concepts of genetic engineering as a|g UR

Engineering Biotechnology tool.

CO2: Know the natural function of restriction endonucleases|g UR
and how a normal bacterial cell protects its DNA from their
activity.
CO3: Understand the industrial production of important|g UR
microbial metabolites and products.
CO4: Gain knowledge of isolation, maintenance, and handling| g UR
of industrially important microbial cultures in laboratory
settings.

Vvl |HSBOG60?2 Ethno botany CO1: Know the interactions of people and plants. 1,2 UR
CO2: Acquire an understanding of the importance of plants in 1,2 UR
our daily lives.

COa3: Identify local ethno botanically useful species. 1,2 UR
CO4: Cultural uses of plants globally and locally 1,2 UR




VI HSBO603 Biodiversity CO1: Understanding the basics of the science of biodiversity in|6,7 U,R
Conservation an ecological context.

CO2: Learning tools and techniques, relevant to monitoring of |6,7 U,R
biological diversity.
CO3: Ability to design a field-based project with rationale and | 6,7 U,R
appropriate methodology
CO4: To understand the role of plants concerning Human|6,7 UR, A
Welfare.

VI | HSBOG604 Seed Science CO1: To believe the role of good quality seed in agriculture. 7 UR, A
CO2: To impart knowledge about various tools involved in|7 UR, A
hybrid seed production of crop plants.

CO3: Students will be able to know the seed production|7 UR, A
technology of different vegetable crops.
CO4: To understand the factors influencing seed production. 7 UR, A

VI [HSBO651 Practical COLl: Practical related to genetic engineering provide|1,2,6,7 URA
knowledge about genetic basis of transcription and translation,

Anther culture, ovary culture etc.
CO2: Practical help in understanding the importance of plants 12 R,U
and their medicinal value in our daily lives.
CO3: Practical gain knowledge about global, national and 12 R,U
international status of Biodiversity, evaluate biodiversity index
and strategies to conserve in situ and ex situ.

1,2 R,U

CO4: Students gain knowledge about seed testing, seed
certification and technique of new variety seed production
through practical’s.




ZOOLOGY (HONS.) (PSO’s)

PSO1

Demonstrate a fundamental understanding of the academic field of Zoology, its different learning areas and applications, and its link with
related disciplinary areas/subjects; provides awareness on the divisions in Animal Kingdom, their distribution, relationship among them
and with the environment.

PSO2

Show Procedural knowledge in various professions related to the subject in different fields inclusive of research and development,
teaching, government and public services with the help of practical tests in different branches; Use it to analyses complex interactions
among the various animals of different phyla, their distribution and their relationship with the environment.

PSO3

Exhibit Skills in areas related to their individual specialization like genetic engineering, in relation to current developments and related
fields in the domain; helps to apply the knowledge of internal structure of cell, its functions in control of various metabolic functions of
organisms.

PSO4

Able to communicate the concepts, constructs and techniques involved in with ease and in a clear manner based on the animal evolution,
animal behavior, animal development and animal ecology topics.

PSO5

Techniques and Methodologies discussed in the vital topics like Cell Biology, Genetics, and Molecular Biology manifest the knowledge in
research specific areas and studies by correlating the physiological processes of animals and relationship with cellular structure.

PSO6

Understand the environmental conservation processes and its importance, pollution control, protection of endangered species, Wildlife
Management; Climatic changes and Global Management are discussed as a paper to improvise the subject knowledge for identifying any
problems related and in helping the impacted environment and biodiversity.

PSO7

Helps advancement in job, trades, and employment with the help of knowledge about of Agro-based Small Scale industries like
sericulture, fish farming, butterfly farming and vermicomposting preparation and helps create various opportunities in the educational,
research and developmental, social entrepreneurial sectors related to the same.

PSOS8

Should be able to create a contextual contents and examples in the real time world based on the applications and discussions carried out in
all the subjects like combining clinical laboratory techniques studied as part of Medical Parasitology and behaviors of the microbes
studied as part of the Microbiology.

PS09

Improve the observational, computational, and analytical ethical skills required for the research and development fields discussed for
evolving trends in Genetics, molecular biology, microbiology, cell biology, etc.




Semester |Course Code [Course Title Course Outcomes Attributes
PSOs Cognitive levels
addressed

I HSZ0101 Diversity of CO1: Understand the general taxonomic rules on animal|p 3 UR

Animals—I (Lower |classification, the principles and methods of taxonomy and the

Invertebrates) general characters of phylum Protozoa and understand the
protozoan’s parasites of human.
CO2: Classify the phylum Porifera & Coelenterata using|p 3 UR
examples, Understand the canal system of sponges and
Polymorphism in Coelenterates.
CO3: Phylum helminthes& Annelida with taxonomic keys, and |2 3 UR
a basic idea of metameric in Annelids and parasitic adaptations
of helminthes.
CO4: Understand the classification and characteristics of |5 3 UR
Phylum Arthropod, mouth parts of insects, the classification and
characteristics and economic importance of Phylum Mollusca’s.
COS5:  Classification and  characteristics  of  Phylum|o 3 UR
Echinodermata & structures and water vascular system and
larval forms of echinoderms.

I HSZ0 102 CELL BIOLOGY CO1: Gain knowledge on cell structure and its functions 3 U,R
CO2: Analyses the functional role of various cellular organelles|2,7 U,R
in the cell.
COa3: Learn the integrated molecular events. 1,2 R,U
CO4: Hypothesize Chromosomes Structure and functions 1,2 R,U
CO5: Understand the mechanisms of cell division and control of | 1,2 R,U
Cancer mechanisms.

I HSZ0 103 Developmental CO1: Understand reproductive organs, gametogenesis and 3 UR

Biology fertilization

CO2: lllustrate cleavage, blastula ion and gastrulation 1,2,3 R,UA
COa3: Understanding the phenomenon of organogenesis 1,2,3 R,UA
CO4: Understanding nuclear transplantation methods in frog 1,2,3 R,UA
CO5: Gain knowledge in test tube baby and in vitro fertilization |1,2,3 R,UA




' HSZ0104 Principles of CO1:Understand the different factors of ecosystem and be able |3 UR
Ecology to explain the structure and impact of biogeochemical cycles
CO2:Gain knowledge about fresh water habitat 2,1 UR
CO3:To analyze the characters of community ecology 1,23 RUA
CO4:Classify the various ecosystems and animal interactions 21 UR
CO5:Gain knowledge in controlling various types of pollution 123 RUA
' HSZ0 151 Zoology Practical- |CO1: Identify and classify lower invertebrate specimens using 52,34 UR, A An
morphological characteristics and taxonomic keys.
CO2: Prepare and observe histological sections of lower |21 U,R
invertebrate tissues under the microscope, identifying different
cell types and structures.
CO3: Conduct experiments to investigate cellular processes such|1,2,3 R,UA
as mitosis, meiosis, and cellular respiration in lower
invertebrates.
CO4: Perform developmental biology techniques, including 2,1 UR
embryonic staging, manipulation, and observation, to study the
life cycles of lower invertebrate species.
CO5: Apply ecological sampling methods to assess the|l1,2,3 R,UA
abundance, diversity, and distribution of lower invertebrates in
different habitats.
I HSZ0 201 Diversity of | CO1: Describe general taxonomic rules on animal classification |2,1 U,R
Animals-11  (Higher _ _ _
Invertebrates) COZ._ To understand_ the life hlst(_)ry of phylum porifera to 1,2,3 R,UA
annelid. Understanding the parasites of human concern
CO3: To understand the development of some invertebrates and | 2 U,R
the economic importance of insects
CO4: To understand the life history and different respiratory 5234 UR, A, An
systems
CO5: Understand the different physiological systems of various |5,2,3,4 UR, A, An

higher animals




I HSZO 202 Molecular Biology CO1: Explain the structure and function of nucleic acids (DNA |3 U,R
and RNA) and their role in the central dogma of molecular
biology.
CO2: Describe the molecular mechanisms of DNA replication, | 2,1 U,R
repair, and recombination.
CO3: Discuss the principles of protein synthesis (translation)|1,2,3 R,UA
and the genetic code.
COd4: lllustrate the regulation of gene expression in prokaryotes|2,1 UR
and eukaryotes.
CO5: Apply techniques of molecular cloning, including the use|1,2,3 R,UA
of vectors, restriction enzymes, and PCR.

I HSZO 203 Principles of COL1: Explain the fundamental concepts of Mendelian genetics, |3 U,R

Genetics including laws of inheritance, segregation, and independent

assortment.
CO2: Describe the structure, function, and replication of genetic|2,1 UR
material (DNA and RNA).
CO3: Discuss the molecular basis of gene expression and|1,2,3 R,UA
regulation, including transcription, translation, and epigenetics.
CO4: Analyze genetic linkage, mapping, and the role of|3 U,R
recombination in genetic diversity.
CO5: Apply principles of population genetics to understand the | 2,1 U,R
distribution and behavior of genes in populations over time.

I HSZO 204 Evolutionary Biology | CO1: Explain the fundamental principles of evolution, including |3 U,R
natural selection, genetic drift, mutation, and gene flow.
CO2: Describe the processes and patterns of speciation and the|2,1 U,R
mechanisms that drive it.
COa3: Analyze the fossil record and molecular data to interpret|1,2,3 R,UA
the evolutionary history of life on Earth.
CO4: Discuss the role of adaptation in shaping the diversity and | 3 U,R
complexity of organisms.
CO&5: Evaluate contemporary issues in evolutionary biology, (2,1 UR

such as antibiotic resistance, climate change impacts, and
conservation genetics.




HSZO 251

Zoology Practical-11

CO1: Demonstrate proficiency in the use of laboratory
techniques for analyzing genetic variation and evolutionary
relationships among species.

5,2,3,4

UR, A An

CO2: Conduct experiments and field studies to observe and
record patterns of natural selection and adaptation in different
organisms.

UR

CO3: Analyze fossil specimens and molecular data to
reconstruct phylogenetic trees and interpret evolutionary
histories.

2,1

UR

CO4: Investigate and document evidence of speciation events
through comparative anatomy and genetic analysis

52,34

UR, A, An

COS5: Evaluate the impact of environmental changes on
evolutionary processes using case studies and experimental data.

UR

HSZO 301

Diversity of Animal-I
(Chordates)

CO1: Explain the distinguishing characteristics and
classification of chordates, including the major subphyla:
Urochordata, Cephalochordata, and Vertebrata.

2,7

U,R

CO2: Describe the anatomical and physiological features of
different classes of chordates, such as fishes, amphibians,
reptiles, birds, and mammals.

UR

CO3: Analyze the evolutionary relationships among chordates
using morphological and genetic data.

2,1

U,R

CO4: Discuss the adaptive strategies and ecological roles of
various chordate groups in different environments.

52,34

UR, A, An

CO5: Conduct comparative studies of chordate specimens to
identify key adaptations and evolutionary trends.

UR

HSZO 302

Animal Physiology I

CO1: Explain the basic principles of animal physiology,
including homeostasis, and the roles of various organ systems.

2,7

U,R

CO2: Describe the structure and function of the nervous and
endocrine systems, and their roles in regulating physiological
Processes.

U,R

CO3: Discuss the mechanisms of muscle contraction and the
physiology of the muscular system.

2,1

U,R

CO4: Analyze the processes involved in cardiovascular and
respiratory systems, including circulation, gas exchange, and
regulation of breathing.

5,2,3,4

UR, A An




CO5: Investigate the principles of renal physiology and
osmoregulation, including the structure and function of the
excretory system.

U,R

HSZO 303

Animal behavior and
Chronobiology

CO1: Explain the fundamental principles of animal behavior,
including innate and learned behaviors, and the methods used to
study them.

2,7

UR

CO2: Describe the mechanisms underlying different types of
animal behaviors, such as foraging, mating, social interactions,
and communication.

2,7

U R

COa3: Discuss the role of evolutionary processes in shaping
animal behavior and the adaptive significance of various
behaviors in different ecological contexts.

0,6

E.C

CO4: Analyze the concepts of chronobiology, including
circadian rhythms, biological clocks, and their physiological and
ecological implications.

1,6

R,C

CO5: Investigate the impact of environmental factors, such as
light and temperature, on the behavioral rhythms of animals and
their synchronization with external cues.

3,4,5

A,An,E

HSZO 304

Microbiology and
Parasitology

CO1: Explain the fundamental principles of microbiology,
including microbial structure, metabolism, and genetics.

5,6

E.C

CO2: Describe the diversity of microorganisms, including
bacteria, viruses, fungi, and protozoa, and their roles in
infectious diseases and environmental processes.

2,7

U, R

CO3: Discuss the mechanisms of microbial pathogenesis,
including virulence factors, host-pathogen interactions, and
immune responses.

5,6

E.C

CO4: Analyze the epidemiology and transmission of infectious
diseases, including the role of vectors and reservoirs in disease
spread.

1,6

R,C

COS5: Identify and characterize medically important parasites,
including protozoa, helminthes, and arthropods, and their life
cycles, pathogenesis, and control strategies.

3,4,5

A,AnE




Practical’s

HSZO 351

Zoology
Practical-111

CO1: Demonstrate proficiency in laboratory techniques for
studying various aspects of animal anatomy, physiology, and
behavior.

52,34

UR, A An

CO2: Conduct experiments and observations to investigate the
diversity and adaptations of different animal groups, including
vertebrates and invertebrates.

2,7

U R

CO3: Analyze and interpret data collected from practical
exercises to draw conclusions about biological phenomena and
ecological relationships.

0,6

E.C

CO4: Apply taxonomic keys and classification techniques to
identify different animal species and understand their
evolutionary relationships.

1,6

R,C

CO5: Develop skills in scientific communication by effectively
documenting experimental procedures, observations, and
findings in laboratory reports.

3,4,5

A,An,E

v

HSZO 401

Comparative
anatomy and Biology
of Vertebrates

CO1: Explain the structural and functional similarities and
differences among vertebrate groups, including fishes,
amphibians, reptiles, birds, and mammals.

U,R

CO2: Describe the anatomical features of major vertebrate organ
systems, including the nervous, circulatory, respiratory,
digestive, and reproductive systems.

2,7

UR

CO3: Analyze the evolutionary adaptations of vertebrates to
different environments and ecological niches.

5,6

E,C

CO4: Discuss the phylogenetic relationships and evolutionary
trends within the vertebrate lineage, based on comparative
anatomical and molecular data.

1,6

R,C

CO5: Apply comparative anatomical principles to identify
vertebrate specimens and infer their ecological roles and
evolutionary histories.

3,4,5

A,AnE




v

HSZO 402

Animal Physiology Il

CO1: Explain advanced concepts in animal physiology,
including neurophysiology, endocrinology, and integrative

physiology.

6,7

UR

CO2: Describe the mechanisms of neuronal signaling, including
action potentials, synaptic transmission, and sensory processing.

2,7

U R

CO3: Analyze the regulation of physiological processes by
endocrine glands and hormones, including feedback mechanisms
and hormone interactions.

0,6

E.C

CO4: Discuss the principles of muscle physiology, including
excitation-contraction coupling, muscle metabolism, and muscle
fatigue.

1,6

R,C

CO5: Investigate physiological adaptations of animals to
extreme environments, such as high altitude, deep-sea, and polar
regions, and their implications for survival and function.

3,4,5

A,AnE

v

HSZO 403

Immunology

CO1: Explain the basic principles of the immune system,
including innate and adaptive immunity, antigen recognition, and
immune cell activation.

6, 7

UR

CO2: Describe the cellular and molecular components of the
immune system, including lymphocytes, antibodies, cytokines,
and antigen-presenting cells.

2,7

UR

CO3: Discuss the mechanisms of immune responses to
pathogens, including humeral and cell-mediated immunity,
inflammation, and immune memory.

5,6

EC

CO4: Analyze the role of the immune system in health and
disease, including autoimmune diseases, allergies, and immune
deficiencies.

1,6

R,C

CO5: Evaluate the applications of immunology in medicine,
including Vaccination, immunotherapy, and diagnostics.

3,4,5

A,AnE

v

HSZO 404

Applied Zoology

CO1: Apply knowledge of animal biology to address practical
problems in various fields such as agriculture, veterinary science,
conservation, and biotechnology.

6,7

U,R

CO2: Identify and classify economically important animals and
their roles in ecosystems and human societies.

2,7

UR

COa3: Utilize techniques and methodologies in applied zoology,
including field surveys, laboratory analyses, and experimental
design.

5,6

EC




CO4: Analyze the impact of human activities on animal
populations, habitats, and biodiversity, and propose conservation
strategies.

1,6

R,C

CO5: Evaluate the ethical, social, and economic implications of
human-animal interactions and propose sustainable management
practices.

3,4,5

A,AnE

v

HSZO 451

Zoology
Practical-1V

CO1: Demonstrate advanced laboratory techniques for studying
the anatomy, physiology, and immunology of vertebrate animals.

6, 7

UR

CO2: Conduct experiments and investigations to explore
physiological adaptations of vertebrates to their environments
and evaluate their implications for animal health and survival.

2,7

U,R

CO3: Apply immunological techniques, such as ELISA and flow
cytometer, to analyze immune responses in vertebrates and
assess their significance in disease resistance and immunity.

5,6

E.C

CO4: Utilize comparative anatomical approaches to identify and
compare anatomical structures among vertebrate groups and
infer their evolutionary relationships.

R,C

CO5: Integrate knowledge from applied zoology to propose
solutions for practical issues related to wildlife conservation,
veterinary medicine, and sustainable management of animal
populations.

A,An,E

HSZO 501

Biochemistry

CO1: Explain the fundamental concepts of biochemistry,
including the structure and function of biomolecules such as
proteins, carbohydrates, lipids, and nucleic acids.

U,R

CO2: Describe the biochemical pathways involved in
metabolism, including glycolysis, Krebs cycle, and oxidative
phosphorylation.

2,7

U, R

COa3: Analyze the regulation of gene expression at the molecular
level, including transcriptional and translational control
mechanisms.

0,6

E,C

CO4: Discuss the biochemical basis of diseases and disorders,
including metabolic diseases, genetic disorders, and cancer.

1,6

R,C

CO5: Apply biochemical techniques, such as chromatography,
electrophoresis, and spectrophotometry, to analyze and
characterize biomolecules and metabolic pathways.

3,4,5

A,AnE




HSZO 502

Wild life
conservation and
management

CO1: Understand the principles and objectives of wildlife
conservation and management, including biodiversity
conservation, habitat restoration, and species recovery programs.

UR

CO2: Analyze the factors affecting wildlife populations,
including habitat loss, fragmentation, pollution, climate change,
and human-wildlife conflicts.

2,7

U,R

COa3: Evaluate conservation strategies and techniques, such as
protected areas management, captive breeding, translocation, and
community-based conservation initiatives.

0,6

E.C

CO4: Discuss the ethical, legal, and socio-economic issues
related to wildlife conservation and management, including
sustainable use of natural resources and wildlife tourism.

1,6

R,C

CO5: Apply knowledge of wildlife ecology and behavior to
develop conservation plans and management practices aimed at
preserving biodiversity and ecosystem integrity.

3,4,5

A,An,E

HSZO 503

Bio techniques,
Instrumentation and
Bioinformatics

CO1: Understand the principles and applications of
biotechnological techniques, including DNA cloning, PCR,
DNA sequencing, and recombinant DNA technology.

UR

CO2: Describe the instrumentation used in biotechnology
research, including spectrophotometers, centrifuges,
electrophoresis systems, and PCR machines.

2,7

UR

CO3: Analyze biological data using bioinformatics tools and
databases to study genetic sequences, protein structures, and
metabolic pathways.

5,6

E.C

CO4: Develop practical skills in biotechnological laboratory
techniques, including DNA extraction, gel electrophoresis, and
bioinformatics analysis.

1,6

R,C

COS5: Apply biotechnological methods and bioinformatics tools
to address research questions in various fields, including
medicine, agriculture, environmental science, and forensics.

3,4,5

A,AnE




HSZO 504

Apiculture

CO1: Understand the biology and behavior of honeybees,
including their life cycle, social structure, and communication.
CO2: Describe the equipment and techniques used in
beekeeping, including hive management, colony inspection, and
honey extraction.

UR

CO3: Analyze the role of bees in pollination and ecosystem
services, and the importance of beekeeping in agriculture and
biodiversity conservation.

2,7

U,R

CO4: Discuss the factors affecting bee health and the
management strategies for preventing diseases, parasites, and
environmental stressors.

0,6

E.C

CO5: Develop practical skills in apiculture, including hive
construction.

1,6

R,C

HSZO 551

Zoology Practical-V

CO1: Demonstrate practical skills in biochemical techniques,
including spectrophotometry, chromatography, and
electrophoresis, for analyzing biomolecules and metabolic
pathways.

U,R

CO2: Apply knowledge of wildlife conservation and
management principles to design and implement field surveys
and monitoring programs aimed at assessing wildlife populations
and habitats.

2,7

UR

COa3: Utilize biotechnological tools and instrumentation, such as
PCR machines and bioinformatics software, to analyze genetic
sequences, protein structures, and metabolic pathways in wildlife
and apicultural contexts.

5,6

EC

CO4: Develop practical skills in apiculture, including hive
management, colony inspection, disease diagnosis, and honey
extraction, to support sustainable beekeeping practices and
ensure bee health.

1,6

R,C

CO5: Integrate knowledge from biochemistry, wildlife
conservation, bio techniques, and apiculture to propose
interdisciplinary approaches for addressing practical issues
related to wildlife health, biodiversity conservation, and
sustainable agriculture.

3,4,5

A,An,E




\4

HSZO 601

Animal
Biotechnology

CO1: Understand the principles and applications of
biotechnology techniques in animal research and industry,
including genetic engineering, cloning, and trans genesis.

U,R

CO2: Describe the use of molecular biology tools, such as PCR,
gene expression analysis, and gene editing technologies, in
studying animal genetics and physiology.

2,7

U,R

CO3: Analyze the ethical, legal, and societal implications of
animal biotechnology, including animal welfare, biosafety, and
regulatory issues.

5,6

E.C

CO4: Discuss the potential applications of animal biotechnology
in agriculture, medicine, conservation, and biopharmaceutical
production.

1,6

R,C

COS5: Develop practical skills in animal biotechnology,
including tissue culture, gene manipulation, and recombinant
protein expression, to address research questions and industry
needs.

3,4,5

A,AN,E

Vi

HSZ0O602

Environment
Public health

and

COL1: Understand the interrelationships between environmental
factors, human health, and disease transmission, including the
impact of pollution, climate change, and habitat destruction.

U,R

CO2: Describe the principles of environmental epidemiology
and risk assessment, including methods for identifying
environmental hazards and evaluating their health effects.

2,7

U, R

CO3: Analyze the role of public health policies and interventions
in addressing environmental health challenges, including
sanitation, water quality management, and vector control.

5,6

EC

CO4: Discuss the importance of community engagement and
participation in environmental health initiatives, including
advocacy, education, and empowerment.

1,6

R,C

CO5: Apply knowledge of environmental health principles and
practices to develop strategies for promoting environmental
sustainability, protecting public health, and preventing disease
outbreaks.

3,4,5

A,AN,E




Vi

HSZ0O603

Research
methodology
Biostatistics

And

CO1: Understand the principles of research design, including
hypothesis formulation, sampling techniques, and experimental
controls.

U,R

CO2: Describe quantitative and qualitative research methods
used in biological and health sciences, including surveys,
experiments, interviews, and case studies.

2,7

CO3: Analyze data using statistical techniques, including
descriptive statistics, inferential statistics, regression analysis,
and hypothesis testing.

5,6

E.C

CO4: Interpret research findings and draw valid conclusions
based on statistical analysis and critical evaluation of evidence.

1,6

R,C

CO5: Apply research methodology and biostatistics principles to
design and conduct scientific investigations, evaluate research
literature, and communicate research findings effectively.

3,4,5

A,AnE

\4

HSZ0604

Medical Diagnostics,
Health and Hygiene

CO1: Understand the principles and techniques of medical
diagnostics, including various laboratory tests and imaging
technologies.

2,7

CO2: Apply knowledge of health and hygiene practices to
promote disease prevention and overall well-being in different
populations.

5,6

EC

CO3: Demonstrate proficiency in performing and interpreting
diagnostic tests for common diseases and health conditions.

1,6

R,C

CO4: Analyze and evaluate the effectiveness of hygiene
protocols in clinical and community settings to control
infections.

3,4,5

A,AnE

CO5: Develop and implement health education programs to raise
awareness about hygiene, disease prevention, and health
maintenance.

5,6

E.C




Vi

HSZO651

Zoology  Practical:
Practical Training &
dissertation-VI

CO1: Demonstrate practical skills in animal biotechnology
techniques, such as tissue culture, gene manipulation, and
recombinant protein expression, through hands-on laboratory
training.

5,2,3,4

UR, A An

CO2: Apply knowledge of environmental health principles and
public health policies to design and implement research projects
aimed at assessing the impact of environmental factors on animal
health and welfare.

5,2,3,4

UR, A An

CO3: Utilize research methodology and biostatistics principles
to develop research proposals, collect and analyze data, and draw
valid conclusions in zoological research contexts.

5,2,3,4

UR, A An

CO4: Design and conduct independent research projects or
experiments in zoology, integrating theoretical concepts from
physics and biology to investigate ecological, physiological, or
biotechnological questions.

E.C

CO5: Present research findings in written dissertation reports or
oral presentations, following standard scientific communication
formats and conventions, and defend the research outcomes in a
scholarly forum.

5,2,3,4

UR, A An




B.Sc. MATH (HONS) (PSO’s)

PSO 1 ([Think in a critical manner.

PSO 2 |Familiarize the students with suitable tools of mathematical analysis to handle issues and problems in mathematics and related sciences.

PSO 3 Acqui_re good knowledge and understanding to solve specific theoretical and applied problems in advanced areas of mathematics and
statistics.

PSO4  |Provide students sufficient knowledge and skills enabling them to undertake further studies in mathematics and its allied areas on multiple
disciplines concerned with mathematics.

PSO5  [Encourage the students to develop a range of generic skills helpful in employment, internships and social activities.

PSO 6 |Ability to learn and apply the computer programming in C.

PSO 7 |Recognize the importance and value of Mathematical thinking, training and approach to problems solving on a diverse variety of disciplines.

POS 8 |Restate investigative questions in terms of a statistical model or algorithm and demonstrate the ability to communicate statistical result

verbally and in writing to both technical and non-technical.




Semester|Course Code  [Course Title Course Outcomes Attributes
PSOs Cognitive levels
addressed
| HSMA101 Discrete Mathematics| CO1: Analyze logical propositions via truth tables. 1,34 R, U, A AN, E
CO2: Prove mathematical theorems using mathematical
induction.
CO3: Understand sets and perform operations and algebra on 5,6 E,.C
sets.
CO4: Determine properties of relations identify equivalence and |1,6 R,C
partial order relations, sketch relations.
CO5: Identify functions and determine their properties. 3,4,5 A,An,E
| HSMA102 Calculus-1 COL1: On successful completion of this course, Students is able (1, 2 U, A AN
to Understand the idea of derivative, tangent line to the graph of
a function
CO2: How a derivative can be used to describe the rate of 5,6 E.C
change of one quantity with respect to another.
CO3: How to relate the geometric ideas to the analytic ideas. 1,6 R,C
I HSMA103 Three  Dimensional CO1: Understand the basic applications of coordinate geometry. |1, 2, 3, 4 U, A
Geometry and Vector| CO2: They will develop ability to pursue advanced studies and 5,6 E.C
Calculus research in pure and applied mathematical science.
CO3: Determine the derivatives of vectors and their properties [1,6 R,C
CO4: Understand the various operators and their applications in (3,4,5 A,ANE
vector calculus
CO5: Understand the concept of line, surface and volume 5,6 E,C
integration with their relationship.
| HSMA104 Number Theory-I After completion of the course students are expected to be able (1, 2, 4,7 U, A
to:
CO1: Determine the quotients and remainders from integer 5,6 E.C
division
COZ2: Apply Euclid’s algorithm and backwards substitution 1,6 R,C
| HSMA151 Mathematics On successful completion of this course students are able to 1,2,4,7 R, U
Practical CO1: Understand the linear optimization theory and its
applications.
CO2: Identify the appropriate methods for the efficient[5,6 E.C

computation of optimal solutions of a problem and a set of linear
constraints.




HSMAZ201

Graph Theory

The students will be able to

CO1: Understand the basics of graph theory and their various
properties.

3,4

U, A AN, C

CO2: Model problems using graphs and to solve these problems
algorithmically.

E,.C

CO3: Apply graph theory concepts to solve real world
applications like routing, TSP/traffic control, etc.

1,6

R,C

HSMA202

Calculus-11

On successful completion of this course, Students will enable to

CO1: Sketch curves in a plane using its mathematical properties
in the different coordinate systems of reference.

2,3,7

U,C

CO2: Compute the length of curve, area bounded by the curves,
area and volume of surface of solid of revolution.

E.C

HSMA203

Optimization theory

On successful completion of this course students are able to

CO1: Understand the linear optimization theory and its
applications.

R, U

CO2: Identify the appropriate methods for the efficient
computation of optimal solutions of a problem and a set of linear
constraints.

E,.C

HSMAZ204

Number Theory-l1I

After completion of the course students are expected to be able
to:

CO1: Understand the definitions of congruence, residue classes
and least residues add and subtract integers, modulo n, multiply
integers and calculate powers, modulo n

1,2,4,7

U, A

CO2: Determine multiplicative inverses, modulo n and use to
solve linear congruence.

5,6

E.C

CO3: Understand the theory of quadratic residue

1,6

R,C

HSMA251

Mathematics
Practical

On successful completion of this course students are able to

CO1: Understand the Transportation Problem and its
applications in daily life

1,2,45,7

R, U

CO2: Identify the appropriate methods for the efficient
computation of optimal solutions of an assignment problem

5,6

E,.C




111 HSMA301 Real Analysis-I On successful completion of this course, Students 1,37 U A E
COL1: Describe fundamental properties of the real numbers that
lead to the formal development of real analysis.
CO2: Comprehend regions arguments developing the theory 5,6 E,.C
underpinning real analysis
CO3: Demonstrate an understanding of limits and how that is|1,6 R,C
used in sequences, series and differentiation.
CO4: Construct rigorous mathematical proofs of basic results in 3,4,5 A,AN,E
real analysis.
CO5: Appreciate how abstract ideas and regions methods in{5,6 E,.C
mathematical analysis can be applied to important practical
problems.

11 [HSMA302 Differential On successful completion of this course students will be able to: 2,3,4,5 R, U, AN, E

Equation-I CO1: Understand that physical systems can be described by

differential equations
CO2: Understand the practical importance of solving differential 5,6 E,.C
equations
CO3: Appreciate the importance of establishing the existence 1,6 R,C
and uniqueness of solutions
CO4: Recognise an appropriate solution method for a given 5,6 E,.C
problem
CO5: Analytically solve a wide range of ordinary differential |1,6 R,C
equations (ODEs)

I |[HSMA303 Numerical Analysis |On successful completion of this course, students will be able to: 3,5,6,7 U, R, A AN
CO1: Understand the nature and operations of Numerical
Analysis, demonstrate familiarity with theories and concepts
used in Numerical Analysis
CO2: Identify the steps required to carry out a piece of research [5,6 E.C
on a topic in Numerical Analysis,
CO3: Apply Numerical Methods to find the value of derivatives (1,6 R,C
CO4: Solve integrals and simultaneous algebraic equations. 5,6 E,.C




I |[HSMA304 Operations On completion of the course, the student will be able to: 3,5,7,8 U, AN, C
Research-I CO1: Understand the scope and classification of operation
research.
CO2: Optimize the allocation of resources to demand points in (5,6 E.C
the best possible way using various techniques and minimize the
cost or time of completion of number of jobs by number of
persons.
CO3: Model competitive real-world phenomena using concepts 5,6 E.C
from game theory.
CO4: Analyse pure and mixed strategy games. 5,6 E,.C
11 [HSMA351 Mathematics On successful completion of this course students will be able to: (3,6,9 A, E
Practical CO1: Apply well known numerical technique to solve science
and engineering problems and evaluate the results.
IV HSMA401 Advanced  Analysis [On successful completion of this course students will be able to: |1,4,7 R,UC
and Metric Space COL1: Develop a reasoned argument in handling problems about
functions, especially those that are of bounded variation.
CO2: Develop the ability to reflect on problems that are quite 5,6 E,.C
significant in the field of metric space.
IV |HSMA402 Differential On successful completion of this course students will be able to: [2,3,5, U, AN, E
Equation-11 CO1: Understand that physical systems can be described by
differential equations.
CO2: Understand the practical importance of solving differential 5,6 E,.C
equations
COa3: Analytically solve a wide range of differential equations [5,6 E.C
CO4: Solve classical linear partial differential equations (PDEs) (5,6 E.C
IV HSMA403 ﬁggzgsd Numerical On successful compl_etion of this course, students will be able to: 3.7 U A
CO1: Apply Numerical Methods to find the roots of Algebraic
and Transcendental Equations
CO2: Understand the operations of solving the ordinary 5,6 E.C

differential equations by numerical methods




IV |HSMA404 Operations After completion of the course, the student will be able to 3,5,7,8 A, C
Research-1 COL1: Formulate Network models for service and manufacturing

systems
CO2: Apply operations research techniques and algorithms to (12,7 U, AN, C
solve the Network problems.

IV HSMA451 Mathematics On successful completion of this course students will be able to  [3,6,9 U AE

Practical CO1: Apply well known numerical technique to solve science

and engineering problems and evaluate the results.
CO2: Understand to solve the numerical problem by C-[1,2,7 U, AN, C
programming

VvV HSMA301 Abstract Algebra-1 | The students who succeeded in this course, will able to 1,7 U, AN, C
CO1: Construct and compare algebraic structures and
substructures and analyze a given structure in detail.
CO2: Understand a new structure based on given structures. 12,7 U, AN, C

VvV |[HSMAS302 Complex Analysis-I | On successful completion of this course students will be able to: [1,2,7 U, AN, C
CO1: Know the central importance of complex variables in
analysis.
CO2: Grasped a deeper understanding of differentiation and[1,2,7 U, AN, C
integration in this setting
CO3: Know the tools and results of complex analysis including [1,2,7 U, AN, C
Cauchy's Theorem, Cauchy's integral formula

VvV [HSMAS503 Dynamics Student will be able to: 1,2 R,U A
CO1: Learn about concept of Velocity and Acceleration.
CO2: Understand the theory of Simple Harmonic Motion and (1,2,3,8 U, A, AN, C,
Hooke’s law and Motion of elastic strings.
CO3: Know about various topics in dynamics such as Motion in|(1,2,3,8 U, A AN, C,
resisting medium and Projectile motion.
CO4: Learn the concept of motion on smooth cu