
                                                      Department  of Physics 

                                                  Lesson Plan(Session 2023-24) 

                         Name of the Course PHYSICS-DSC 1A: MECHANICS (Credits: 
Theory-04) 

                                                             Code PHYS101TH 

  

 Unit-I  

Ordinary Differential Equations: 1 st order homogeneous differential equations. 
2nd order homogeneous differential equations with constant coefficients. 
Coordinate systems and motion of a particle: Volume, velocity and acceleration 
in Cartesian and Spherical co-ordinate systems, Solid angle.  Space Time 
Symmetry and Conservation Laws: Relationship of conservation laws and 
symmetries of space and time.  Frames of Reference: Inertial frames of 
reference, Galilean transformation and Galilean invariance. Non-inertial 
frames, Coriolis force and its applications; Foucault‟s pendulum.  

 Unit-II  

Gravitation and Inverse Square Force Law: Newton’s Law of Gravitation, Various 
forces in nature (qualitative). Central and non-central forces, Inverse square 
force, Centre of mass. Equivalent one body problem. Reduced mass, angular 
momentum in central force field. Equation of motion under a force law. 
Equation of orbit and turning points. relationship between eccentricity and 
energy, Kepler’s laws., Basic idea of global positioning system (GPS).  

Unit-III  

Rotational Motion and Kinematics of Elastic and Inelastic Collisions: Angular 
velocity, angular momentum, Torque, Conservation of angular momentum,: 
Elastic and inelastic collisions, coefficient of restitution, Elastic collisions in 
laboratory and C.M. systems, Velocities, angle and energies in elastic collisions 
in C.M. and lab. Systems, Classical Scattering: Cross- section for elastic 
scattering, Rutherford scattering (with derivation).  

Unit IV  

Special Theory of Relativity: Concept of stationary universal frame of reference 
and search for ether. Michelson- Morley experiment, postulates of special 



theory of relativity. Lorentz transformations. Observer in relativity. Relativity of 
simultaneity. (8 Lectures) Effects of Relativity: Length contraction. Time 
dilation. Relativistic addition of velocities. Relativistic Doppler effect. Variation 
of mass with velocity and mass energy equivalence. Increase of mass in an 
inelastic collision, Relativistic momentum and energies. Transformation of 
momentum, energy. Minkowsky space. 

 Reference Books: 

 • University Physics. FW Sears, MW Zemansky and HD Young13/e, 1986. 
Addison-Wesley 

 • Mechanics Berkeley Physics course,v.1: Charles Kittel, et. Al. 2007, Tata 
McGraw-Hill. 

 • Physics – Resnick, Halliday & Walker 9/e, 2010, Wiley 

 • Engineering Mechanics, Basudeb Bhattacharya, 2nd edn., 2015, Oxford 
University Press 

• University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole. 

 • Mechanics, D.S. Mathur, S. Chand and Company Ltd.  

• An Introduction to Mechanics, Kleppner, Tata Macgraw Hill.  

S.No Month Topic No. of 
lectures 

Methods 

1. Last week of 
July and 
August 

Ordinary 
Differential 
Equations: 1 st 
order 
homogeneous 
differential 
equations. 2nd 
order 
homogeneous 
differential 
equations with 
constant 
coefficients. 
Coordinate 

15 Lecture 
Method 

through chalk 
and 

talk , slide 

presentation 
of 

various topics 

and providing 
e- 

resources. 



systems and 
motion of a 
particle: 
Volume, velocity 
and acceleration 
in Cartesian and 
Spherical co-
ordinate 
systems, Solid 
angle.  Space 
Time Symmetry 
and 
Conservation 
Laws: 
Relationship of 
conservation 
laws and 
symmetries of 
space and time.  
Frames of 
Reference: 
Inertial frames 
of reference, 
Galilean 
transformation 
and Galilean 
invariance. Non-
inertial frames, 
Coriolis force 
and its 
applications; 
Foucault’s 
pendulum.  

Special Theory 
of Relativity: 
Concept of 
stationary 



universal frame 
of reference and 
search for ether. 
Michelson- 
Morley 
experiment, 
postulates of 
special theory 
of relativity. 
Lorentz 
transformations. 
Observer in 
relativity. 
Relativity of 
simultaneity. 
Effects of 
Relativity: 
Length 
contraction. 
Time dilation. 
Relativistic 
addition of 
velocities. 
Relativistic 
Doppler effect. 
Variation of 
mass with 
velocity and 
mass energy 
equivalence. 
Increase of 
mass in an 
inelastic 
collision, 
Relativistic 
momentum and 
energies. 



Transformation 
of momentum, 
energy. 
Minkowsky 
space. 

 

3. November Gravitation and 
Inverse Square 
Force Law: 
Newton’s Law of 
Gravitation, 
Various forces in 
nature 
(qualitative). 
Central and 
non-central 
forces, Inverse 
square force, 
Centre of mass. 
Equivalent one 
body problem. 
Reduced mass, 
angular 
momentum in 
central force 
field. Equation 
of motion under 
a force law. 
Equation of 
orbit and 
turning points. 
relationship 
between 
eccentricity and 
energy, Kepler’s 
laws., Basic idea 

15 Lecture 
Method 

through chalk 
and 

talk , slide 

presentation 
of 

various topics 

and providing 
e- 

resources. 



of global 
positioning 
system (GPS).  

 

4. December 
and February 

Rotational 
Motion and 
Kinematics of 
Elastic and 
Inelastic 
Collisions: 
Angular velocity, 
angular 
momentum, 
Torque, 
Conservation of 
angular 
momentum,: 
Elastic and 
inelastic 
collisions, 
coefficient of 
restitution, 
Elastic collisions 
in laboratory 
and C.M. 
systems, 
Velocities, angle 
and energies in 
elastic collisions 
in C.M. and lab. 
Systems, 
Classical 
Scattering: 
Cross- section 
for elastic 
scattering, 

15 Lecture 
Method 

through chalk 
and 

talk , slide 

presentation 
of 

various topics 

and providing 
e- 

resources. 



Rutherford 
scattering (with 
derivation).  

 

 

Name of the Course PHYSICS-DSC 1B: ELECTRICITY, MAGNETISM AND EMT. 

                                         Lesson Plan Session(2023-24) 

                                                Code PHYS102TH  

 

Unit-I  

Vector Analysis: Review of vector algebra (Scalar and Vector product), gradient, 
divergence, Curl and their significance, Vector Integration, Line, surface and 
volume integrals of Vector fields, Gauss-divergence theorem, Stokes’s theorem, 
Green’s theorem.  Electrostatics: Significance of electrostatic force, Electrostatic 
Field, electric flux, Gauss's theorem of electrostatics. Applications of Gauss 
theorem- Electric field due to point charge, infinite line of charge, uniformly 
charged spherical shell and solid sphere, plane charged sheet, charged 
conductor, electrostatic potential, electrostatic potential energy. Electric 
potential due to a dipole and quadrupole, long uniformly changed wire, 
charged disc. Electric potential energy. Electric field as a gradient of a scalar 
potential. Calculation of electric field due to a point charge and a dipole from 
potential. Method of Electrical Images. Poisson and Laplace equations.  Electric 
Current and Fields of Moving charges: Current and current density. Continuity 
equation; J + /t = 0. Microscopic form of Ohm’s law (J α E) and 
conductivity. Failure of Ohms law and its explanation. Invariance of charge.  

Unit-II  

Magnetism: Ampere circuital law and its applications. Hall Effect, Expression for 
Hall constant and its significance. Divergence and curl of magnetic field B. 
Vector potential: Definition of vector potential A and derivation. (5 Lectures) 
Field of Moving Charges: E in different frames of reference. Field of a point 
charge moving with constant velocity. Field of charge that starts or stops 
(qualitative). Interaction between moving charge and force between parallel 
currents. Surface current density: Definition. and its use in calculation of 



change in magnetic field at a current sheet. Transformation equations of E and 
B from one frame of reference to another. Dielectrics, parallel plate capacitor 
with a dielectric, dielectric constant, polarization and polarization vector, 
displacement vector D, molecular interpretation of Claussius - Mossotti 
equation, boundary conditions satisfied by E and D at the interface between 
two homogenous dielectrics, illustration through a simple example.  

 Unit-III Electrostatic Fields in Dielectrics: Polarization of matter. Atomic and 
molecular dipoles, induced. Dipole moment and atomic polarizability. Electric 
susceptibility and polarization vector. Capacity of a capacitor filled with 
Dielectrics. Dielectrics and Gauss’s law Displacement vector. Establishment of 
relation ∇.D = ρ free . Energy stored in a dielectric medium. Magnetic Fields in 
Matter: Behavior of various substances in magnetic fields. Definition of M and 
H and their relation to free and bound currents. Magnetic permeability and 
susceptibility and their interrelation. Orbital motion of electrons and 
diamagnetism. Electron spin and paramagnetic. Ferromagnetism. Domain 
theory of ferromagnetism, magnetization curve, hysterics loss, ferrites.  

 Unit-IV 

 Maxwell`s equations and Electromagnetic wave propagation: Displacement 
current, Maxwell's equations and its physical interpretation, EM waves and 
wave equation in a medium having finite permeability and permittivity but with 
conductivity  = 0. Poynting vector, Poynting theorem, Impedance of a 
dielectric to EM waves, EM waves in conducting medium and skin depth. EM 
waves velocity in a conductor and anomalous dispersion. Reflection and 
Transmission of EM waves at a boundary of two dielectric media for normal 
and oblique incidence of reflection of EM waves from the surface of a 
conductor at normal incidence.  

Reference Books: 

 • Electricity and Magnetism, Edward M. Purcell, 1986, McGraw-Hill Education.. 

 • Electricity and Magnetism, J.H. Fewkes & J. Yarwood. Vol. I, 1991, Oxford 
Univ. Press.  

• Electricity and Magnetism, D C Tayal, 1988, Himalaya Publishing House. 

 • University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole. 



 • Introduction to Electrodynamics, D.J. Griffth, 3rd Edition, Prentice Hall of 
India.  

• Electricity and Magnetism, Brij Lal and Subramanium, S. Chand & Co. Ltd.  

• Electricity and Magnetism, A S Mahajan and A A Rangwala, Tata McGraw Hill 
Co. 

S.No Month Topic No. of 
lectures 

Method 

1. Last week of 
July and 
August 

Vector Analysis: 
Review of vector 
algebra (Scalar 
and Vector 
product), 
gradient, 
divergence, Curl 
and their 
significance, 
Vector 
Integration, Line, 
surface and 
volume integrals 
of Vector fields, 
Gauss-
divergence 
theorem, 
Stokes’s 
theorem, 
Green’s 
theorem.  
Electrostatics: 
Significance of 
electrostatic 
force, 
Electrostatic 
Field, electric 
flux, Gauss's 
theorem of 

15 Lecture 
Method 

through chalk 
and 

talk , slide 

presentation 
of 

various topics 

and providing 
e- 

resources. 



electrostatics. 
Applications of 
Gauss theorem- 
Electric field due 
to point charge, 
infinite line of 
charge, 
uniformly 
charged 
spherical shell 
and solid sphere, 
plane charged 
sheet, charged 
conductor, 
electrostatic 
potential, 
electrostatic 
potential energy. 
Electric potential 
due to a dipole 
and quadrupole, 
long uniformly 
changed wire, 
charged disc. 
Electric potential 
energy. Electric 
field as a 
gradient of a 
scalar potential. 
Calculation of 
electric field due 
to a point charge 
and a dipole 
from potential. 
Method of 
Electrical 
Images. Poisson 



and Laplace 
equations.  
Electric Current 
and Fields of 
Moving charges: 
Current and 
current density. 
Continuity 
equation; J + 
/t = 0. 
Microscopic 
form of Ohm’s 
law (J α E) and 
conductivity. 
Failure of Ohms 
law and its 
explanation. 
Invariance of 
charge.  

 

2. September 
and October 

Magnetism: 
Ampere circuital 
law and its 
applications. Hall 
Effect, 
Expression for 
Hall constant 
and its 
significance. 
Divergence and 
curl of magnetic 
field B. Vector 
potential: 
Definition of 
vector potential 
A and 

15 Lecture 
Method 

through chalk 
and 

talk , slide 

presentation 
of 

various topics 

and providing 
e- 

resources. 



derivation.  Field 
of Moving 
Charges: E in 
different frames 
of reference. 
Field of a point 
charge moving 
with constant 
velocity. Field of 
charge that 
starts or stops 
(qualitative). 
Interaction 
between moving 
charge and force 
between parallel 
currents. Surface 
current density: 
Definition. and 
its use in 
calculation of 
change in 
magnetic field at 
a current sheet. 
Transformation 
equations of E 
and B from one 
frame of 
reference to 
another. 
Dielectrics, 
parallel plate 
capacitor with a 
dielectric, 
dielectric 
constant, 
polarization and 



polarization 
vector, 
displacement 
vector D, 
molecular 
interpretation of 
Claussius - 
Mossotti 
equation, 
boundary 
conditions 
satisfied by E 
and D at the 
interface 
between two 
homogenous 
dielectrics, 
illustration 
through a simple 
example.  

 

3. November Electrostatic 
Fields in 
Dielectrics: 
Polarization of 
matter. Atomic 
and molecular 
dipoles, induced. 
Dipole moment 
and atomic 
polarizability. 
Electric 
susceptibility 
and polarization 
vector. Capacity 
of a capacitor 

15 Lecture 
Method 

through chalk 
and 

talk , slide 

presentation 
of 

various topics 

and providing 
e- 

resources. 



filled with 
Dielectrics. 
Dielectrics and 
Gauss’s law 
Displacement 
vector. 
Establishment of 
relation ∇.D = ρ 
free . Energy 
stored in a 
dielectric 
medium. 
Magnetic Fields 
in Matter: 
Behavior of 
various 
substances in 
magnetic fields. 
Definition of M 
and H and their 
relation to free 
and bound 
currents. 
Magnetic 
permeability and 
susceptibility 
and their 
interrelation. 
Orbital motion 
of electrons and 
diamagnetism. 
Electron spin 
and 
paramagnetic. 
Ferromagnetism. 
Domain theory 
of 



ferromagnetism, 
magnetization 
curve, hysterics 
loss, ferrites.  

 

4. December 
and February 

Maxwell`s 
equations and 
Electromagnetic 
wave 
propagation: 
Displacement 
current, 
Maxwell's 
equations and 
its physical 
interpretation, 
EM waves and 
wave equation 
in a medium 
having finite 
permeability and 
permittivity but 
with 
conductivity  = 
0. Poynting 
vector, Poynting 
theorem, 
Impedance of a 
dielectric to EM 
waves, EM 
waves in 
conducting 
medium and 
skin depth. EM 
waves velocity in 
a conductor and 

15 Lecture 
Method 

through chalk 
and 

talk , slide 

presentation 
of 

various topics 

and providing 
e- 

resources. 



anomalous 
dispersion. 
Reflection and 
Transmission of 
EM waves at a 
boundary of two 
dielectric media 
for normal and 
oblique 
incidence of 
reflection of EM 
waves from the 
surface of a 
conductor at 
normal 
incidence.  

 

 

 

Department of Physics  

Lesson Plan(Session 2023-2024) 

Class –Bsc. 2nd year  Course Code :- PHYS201TH Nomenclature: STATISTICAL 
AND THERMAL PHYSICS 

     Syllabus 

Unit-I Basic Ideas of Statistical Physics: Scope of statistical physics, basic ideas 
about probability, distribution of four distinguishable particles in two 
compartments of equal sizes. Concept of macro-states, micro-states, 
thermodynamic probability, effect of constraints on the system. Distribution of 
Particles in Compartments: Distribution of n particles in two compartments, 
Deviation from the state of maximum probability. Equilibrium state of a 
dynamic system, distribution of n distinguishable particles in k compartments 
of unequal sizes.  

 



Unit-II Types of Statistics in Physics: Phase space and division into elementary 
cells. Three kinds of statistics. The basic approach in the three statistics. M-B. 
Statistics applied to an ideal gas in equilibrium, experimental verification of the 
Maxwell Boltzmann„s law of distribution of molecular speeds. Need for 
quantum statistics, h as a natural constant and its implications, 
indistinguishability of particles and its implications. B-E statistics, Bose Einstein 
and Fermi Dirac Statistics: Derivation of Planck‟s law of radiation, deduction of 
Wien‟s distribution law and Stefan‟s law from plank‟s law. Fermi-Dirac 
statistics. Applications to liquid helium, free electrons gas (Fermi level and 
Fermi Energy), Comparison of M-B, B-E, F-D statistics 

  

Unit-III Entropy and Laws of Thermodynamics: Application of thermodynamics 
to the thermoelectric effect, change of entropy along a reversible path in a p-v 
diagram, entropy of a perfect gas, equation of state of ideal gas from simple 
statistical considerations, heat death of the universe. Statistical Interpretation 
of entropy: Statistical definition of entropy, change of entropy of system, 
additive nature of entropy, law of increase of entropy. Reversible and 
irreversible processes, example of reversible and irreversible processes. Work 
done in a reversible process, example of entropy in natural process, entropy 
and disorder.  

 

Unit-IV Maxwell’s Thermodynamic Relations and Their Applications: 
Thermodynamic Potentials: Enthalpy, Gibbs, Helmholtz and Internal Energy 
functions, Derivation of Maxwell‟s thermodynamic relations. 

 Applications of thermodynamics relations. Cooling produced by adiabatic 
stretching, adiabatic compression, adiabatic Stretching of a wire, stretching of 
thin films, change of internal energy with volume. Clausius-Clapeyron Equation, 
Thermo dynamical treatment of JouleThomson effect for liquification of 
Helium. Production of very low temperatures by adiabatic demagnetization, 
TdS equations.  

 

Reference Books: • Statistical Physics and Thermodynamics, V.S. Bhatia, Sohan 
Lal Nagin Chand & Co, 1986, Jalandhar. • Statistical Mechanics, R.K. Patharia, 
2nd Edition, Butterworth-Heinemann. • Introduction to Statistical Mechanics, 



B. B. Laud,(1988), Macmillan India Limited • Statistical Physics, Berkley Physics 
Course, Vol. 5, F. Rief, Mc-Graw Hill Book Company. • Thermal Physics, S. Garg, 
R. Bansal and C. Ghosh, 1993, Tata McGraw-Hill. • Thermodynamics, Enrico 
Fermi, 1956, Courier Dover Publications. • Thermodynamics, Kinetic theory & 
Statistical thermodynamics, F.W.Sears & G.L.Salinger. 1988, Narosa • University 
Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole. • Thermal and 
Statstical Physics, Brij Lal and Subrahmanyam, S. Chand & Co. Ltd. • 
Introduction to Statistical Mechanics, B. B. Laud,(1988), Macmillan India 
Limited • Statistical Physics, Berkley Physics Course, Vol. 5, F. Rief, Mc-Graw Hill 
Book Company. 

Sno Month  Topic No. Of 
Lectures 

Methods  

1 Last week of July 
and August  

Basic Ideas of Statistical 
Physics: Scope of statistical 
physics, basic ideas about 
probability, distribution of 
four distinguishable particles 
in two compartments of equal 
sizes. Concept of macro-
states, micro-states, 
thermodynamic probability, 
effect of constraints on the 
system. Distribution of 
Particles in Compartments: 
Distribution of n particles in 
two compartments, Deviation 
from the state of maximum 
probability. Equilibrium state 
of a dynamic system, 
distribution of n 
distinguishable particles in k 
compartments of unequal 
sizes. 

16 Lecture Method 
through chalk & 
talk , slide 
presentation of 
various topics 
and providing e-
resources   

2 September  Types of Statistics in Physics: 
Phase space and division into 
elementary cells. Three kinds 

16 ------do---------- 



of statistics. The basic 
approach in the three 
statistics. M-B. Statistics 
applied to an ideal gas in 
equilibrium, experimental 
verification of the Maxwell 
Boltzmann„s law of 
distribution of molecular 
speeds. Need for quantum 
statistics, h as a natural 
constant and its implications, 
indistinguishability of particles 
and its implications. B-E 
statistics, (8 Lectures) Bose 
Einstein and Fermi Dirac 
Statistics: Derivation of 
Planck‟s law of radiation, 
deduction of Wien‟s 
distribution law and Stefan‟s 
law from plank‟s law. Fermi-
Dirac statistics. Applications to 
liquid helium, free electrons 
gas (Fermi level and Fermi 
Energy), Comparison of M-B, 
B-E, F-D statistics. 

3 October  Entropy and Laws of 
Thermodynamics: Application 
of thermodynamics to the 
thermoelectric effect, change 
of entropy along a reversible 
path in a p-v diagram, entropy 
of a perfect gas, equation of 
state of ideal gas from simple 
statistical considerations, heat 
death of the universe.  

07 ------do---------- 



4. November  Statistical Interpretation of 
entropy: Statistical definition 
of entropy, change of entropy 
of system, additive nature of 
entropy, law of increase of 
entropy. Reversible and 
irreversible processes, 
example of reversible and 
irreversible processes. Work 
done in a reversible process, 
example of entropy in natural 
process, entropy and disorder. 

07 ------do-------- 

-- 

5 December Maxwell’s Thermodynamic 
Relations and Their 
Applications: Thermodynamic 
Potentials: Enthalpy, Gibbs, 
Helmholtz and Internal Energy 
functions, Derivation of 
Maxwell‟s thermodynamic 
relations 

07  

------do-------- 

 

6 February  Applications of 
thermodynamics relations. 
Cooling produced by adiabatic 
stretching, adiabatic 
compression, adiabatic 
Stretching of a wire, stretching 
of thin films, change of 
internal energy with volume. 
Clausius-Clapeyron Equation, 
Thermo dynamical treatment 
of JouleThomson effect for 
liquification of Helium. 
Production of very low 
temperatures by adiabatic 
demagnetization, TdS 
equations.  

07 ------do-------- 

 



 

 

 

Signature of Teacher  

 

 

 

Department of Physics  

Lesson Plan(Session 2023-2024) 

Class –Bsc. 2nd year  Course Code :- PHYS202TH Nomenclature: WAVES AND 
OPTICS 

     Syllabus 

Unit-I Simple harmonic motion: characteristics, graphical representation of 
SHM, phase relation between displacement, velocity and acceleration of a 
particle, executing SHM, SHM oscillator (mass attached to a spring placed on 
horizontal frictionless surface). energy of a simple harmonic oscillator. solution 
of the differential equation of SHM. Average kinetic energy, average potential 
energy and total energy. (7 Lectures)  

Damped SHM: Damped oscillations. differential equation of motion of one 
dimensional damped harmonic mechanical oscillator. Types of damping. 
damped harmonic electric oscillator (differential equation and its solutions). 
Determination of the damping constants. Logarithmic decrement. Relaxation 
time. The quality factor, power dissipation in a damped harmonic oscillator 
when damping is weak. Relation between power dissipation energy and 
relaxation time of damped harmonic oscillator. (8 Lectures)  

Unit-II The Forced Oscillator: Transient and steady behaviour of forced 
oscillator. Displacement and velocity variation with driving force frequency. 
Variation of phase with frequency. Power supplied to an oscillator and its 
variation with frequency. Q- value and band width. Q-value as an amplification 
factor (Phasor treatment to be followed). (4 Lectures)  



Coupled Oscillators: Stiffness coupled pendulums. Normal co-ordinates and 
normal modes of vibration. Inductance coupling of electrical oscillators. 

 (3 Lectures)  

Wave Motion: The type of waves. The wave equation and its solution. 
Characteristic impedance of a string. Impedance matching. Reflection and 
transmission of energy. Reflected and transmitted energy coefficients. Standing 
waves on a string of fixed length. Energy of a vibrating string. Wave velocity and 
group velocity. (8 Lectures)  

Unit-III Wave Optics: Electromagnetic nature of light. Definition and Properties 
of wave front. Huygens Principle. (3 Lectures) 

 Interference: Division of wavefront and division of amplitude. Young‟s Double 
Slit experiment. Lloyd‟s Mirror and Fresnel‟s Biprism. Phase change on 
reflection: Stokes‟ treatment. Interference in Thin Films: parallel and wedge-
shaped films. Fringes of equal inclination (Haidinger Fringes); Fringes of equal 
thickness (Fizeau Fringes). Newton‟s Rings: measurement of wavelength and 
refractive index. Michelson‟s Interferometer. (12 Lectures) 30  

Unit-IV Diffraction: Fraunhofer diffraction: Single slit; Double Slit. Multiple slits 
& Diffraction grating, Dispersive power of diffraction grating, Fresnel 
Diffraction: Half-period zones. Zone plate. Fresnel Diffraction pattern of a 
straight edge, a slit and a wire using half-period zone analysis. (8 Lectures) 

 Polarization: Transverse nature of light waves. Unpolarized and plane polarized 
light, production of polarized light, Wire grid polarizer, Polaroid, Effect of 
intensity of light passing through Polaroid, Malus‟ law, double refraction; 
ordinary ray and extraordinary ray, positive and negative crystals, birefringence, 
Nicol Prism, quarter wave plate and half wave plate, Polarization by reflection 
(Brewster law), polarization by scattering,. Circular and elliptical polarization, 
production of elliptically polarized and circularly polarized light. (7 Lectures) 

 Reference Books: • A text book of Optics, N. Subrahmanyam, B. Lal, M.N. 
Avadhanulu, S. Chand & Company Ltd. • Fundamentals of Optics, F A Jenkins 
and H E White, 1976, McGraw-Hill. • Principles of Optics, B.K. Mathur, 1995, 
Gopal Printing. • Fundamentals of Optics: Geometrical Physical and Quantum, 
D. R. Khanna, H. R. Gulati R. Chand Publication. • Optics, Eugene Hecht, 
Addison-Wesley 2002.  



Sno Month  Topic No. Of 
Lectures 

Methods  

1 Last week of July 
and August  

Simple harmonic motion: 
characteristics, graphical 
representation of SHM, phase 
relation between 
displacement, velocity and 
acceleration of a particle, 
executing SHM, SHM oscillator 
(mass attached to a spring 
placed on horizontal 
frictionless surface). energy of 
a simple harmonic oscillator. 
solution of the differential 
equation of SHM. Average 
kinetic energy, average 
potential energy and total 
energy. Damped SHM: 
Damped oscillations. 
differential equation of 
motion of one dimensional 
damped harmonic mechanical 
oscillator. Types of damping. 
damped harmonic electric 
oscillator (differential 
equation and its solutions). 
Determination of the damping 
constants. Logarithmic 
decrement. Relaxation time. 
The quality factor 

16 Lecture Method 
through chalk & 
talk , slide 
presentation of 
various topics 
and providing e-
resources   

2 September  The Forced Oscillator: 
Transient and steady 
behaviour of forced oscillator. 
Displacement and velocity 
variation with driving force 
frequency. Variation of phase 

16 ------do---------- 



with frequency. Power 
supplied to an oscillator and 
its variation with frequency. 
Q- value and band width. Q-
value as an amplification 
factor (Phasor treatment to be 
followed).  

Coupled Oscillators: Stiffness 
coupled pendulums. Normal 
co-ordinates and normal 
modes of vibration. 
Inductance coupling of 
electrical oscillators. 

  

3 October  Wave Motion: The type of 
waves. The wave equation 
and its solution. Characteristic 
impedance of a string. 
Impedance matching. 
Reflection and transmission of 
energy. Reflected and 
transmitted energy 
coefficients. Standing waves 
on a string of fixed length. 
Energy of a vibrating string. 
Wave velocity and group 
velocity.  

07 ------do---------- 

4. November  Wave Optics: Electromagnetic 
nature of light. Definition and 
Properties of wave front. 
Huygens Principle. (3 
Lectures) 

 Interference: Division of 
wavefront and division of 
amplitude. Young‟s Double 

07 ------do-------- 

-- 



Slit experiment. Lloyd‟s 
Mirror and Fresnel‟s Biprism. 
Phase change on reflection: 
Stokes‟ treatment. 
Interference in Thin Films: 
parallel and wedge-shaped 
films. Fringes of equal 
inclination (Haidinger Fringes); 
Fringes of equal thickness 
(Fizeau Fringes). Newton‟s 
Rings: measurement of 
wavelength and refractive 
index. Michelson‟s 
Interferometer.  

 

5 December IV Diffraction: Fraunhofer 
diffraction: Single slit; Double 
Slit. Multiple slits & Diffraction 
grating, Dispersive power of 
diffraction grating, Fresnel 
Diffraction: Half-period zones. 
Zone plate. Fresnel Diffraction 
pattern of a straight edge, a 
slit and a wire using half-
period zone analysis.  

07  

------do-------- 

 

6 February  Polarization: Transverse 
nature of light waves. 
Unpolarized and plane 
polarized light, production of 
polarized light, Wire grid 
polarizer, Polaroid, Effect of 
intensity of light passing 
through Polaroid, Malus‟ law, 
double refraction; ordinary 
ray and extraordinary ray, 
positive and negative crystals, 

07 ------do-------- 

 



birefringence, Nicol Prism, 
quarter wave plate and half 
wave plate, Polarization by 
reflection (Brewster law), 
polarization by scattering,. 
Circular and elliptical 
polarization, production of 
elliptically polarized and 
circularly polarized light.  

 

 

Signature of Teacher  

 

 

 

Department of Physics  

Lesson Plan(Session 2023-2024) 

Class –Bsc. 2nd year  Course Code :- PHYS203TH Nomenclature: PHYSICS 
WORKSHOP SKILL      

Syllabus 

Introduction: Measuring units. conversion to SI and CGS. Familiarization with 
meter scale, Vernier calliper, Screw gauge and their utility. Measure the 
dimension of a solid block, volume of cylindrical beaker/glass, diameter of a 
thin wire, thickness of metal sheet, etc. Use of Sextant to measure height of 
buildings, mountains, etc.  

Mechanical Skill: Concept of workshop practice. Overview of manufacturing 
methods: casting, foundry, machining, forming and welding. Types of welding 
joints and welding defects. Common materials used for manufacturing like 
steel, copper, iron, metal sheets, composites and alloy, wood. Concept of 
machine processing, introduction to common machine tools like lathe, shaper, 
drilling, milling and surface machines. Cutting tools, lubricating oils. Cutting of a 
metal sheet using blade. Smoothening of cutting edge of sheet using file. 



Drilling of holes of different diameter in metal sheet and wooden block. Use of 
bench vice and tools for fitting. Make funnel using metal sheet.  

 Electrical and Electronic Skill: Use of Multimeter. Soldering of electrical circuits 
having discrete components (R, L, C, diode) and ICs on PCB. Operation of 
oscilloscope. Making regulated power supply. Timer circuit, Electronic switch 
using transistor and relay.  

 

Introduction to prime movers: Mechanism, gear system, wheel, Fixing of gears 
with motor axel. Lever mechanism, Lifting of heavy weight using lever. braking 
systems, pulleys, working principle of power generation systems. 
Demonstration of pulley experiment.  

Sno Month  Topic No. Of 
Lectures 

Methods  

1 Last week of July 
and August  

Introduction: Measuring units. 
conversion to SI and CGS. 
Familiarization with meter 
scale, Vernier calliper, Screw 
gauge and their utility. 
Measure the dimension of a 
solid block, volume of 
cylindrical beaker/glass, 
diameter of a thin wire, 
thickness of metal sheet, etc. 
Use of Sextant to measure 
height of buildings, 
mountains, 

04 Lecture Method 
through chalk & 
talk , slide 
presentation of 
various topics 
and providing e-
resources   

2 September  Mechanical Skill: Concept of 
workshop practice. Overview 
of manufacturing methods: 
casting, foundry, machining, 
forming and welding. Types of 
welding joints and welding 
defects. Common materials 
used for manufacturing like 
steel, copper, iron, metal 

05 ------do---------- 



sheets, composites and alloy, 
wood. Concept of machine 
processing,  

3 October  introduction to common 
machine tools like lathe, 
shaper, drilling, milling and 
surface machines. Cutting 
tools, lubricating oils. Cutting 
of a metal sheet using blade. 
Smoothening of cutting edge 
of sheet using file. Drilling of 
holes of different diameter in 
metal sheet and wooden 
block. Use of bench vice and 
tools for fitting. Make funnel 
using metal sheet. 

05 ------do---------- 

4. November  Electrical and Electronic Skill: 
Use of Multimeter. Soldering 
of electrical circuits having 
discrete components (R, L, C, 
diode) and ICs on PCB. 
Operation of oscilloscope. 
Making regulated power 
supply. Timer circuit, 
Electronic switch using 
transistor and relay.  

05 ------do-------- 

-- 

5 December Operation of oscilloscope. 
Making regulated power 
supply. Timer circuit, 
Electronic switch using 
transistor and relay. 

05  

------do-------- 

 

6 February  Introduction to prime movers: 
Mechanism, gear system, 
wheel, Fixing of gears with 
motor axel. Lever mechanism, 

06 ------do-------- 

 



Lifting of heavy weight using 
lever. braking systems, pulleys, 
working principle of power 
generation systems. 
Demonstration of pulley 
experiment.  

 

 

Signature of Teacher  

 

 

Department of Physics  

Lesson Plan(Session 2023-2024) 

Class –Bsc. 2nd year  Course Code :- PHYS205TH Nomenclature: ELECTRICAL 
CIRCUITS AND NETWORK SKILLS      

Syllabus 

Basic Electricity Principles: Voltage, Current, Resistance, and Power. Ohm's law. 
Series, parallel, and series-parallel combinations. AC Electricity and DC 
Electricity. Familiarization with multimeter, voltmeter and ammeter. 
Understanding Electrical Circuits: Main electric circuit elements and their 
combination. Rules to analyze DC sourced electrical circuits. Current and 
voltage drop across the DC circuit elements. Single-phase and three-phase 
alternating current sources. Rules to analyze AC sourced electrical circuits. Real, 
imaginary and complex power components of AC source. Power factor. Saving 
energy and money. (4 Lectures)  

Electrical Drawing and Symbols: Drawing symbols. Blueprints. Reading 
Schematics. Ladder diagrams. Electrical Schematics. Power circuits. Control 
circuits. Reading of circuit schematics. Tracking the connections of elements 
and identify current flow and voltage drop. (4 Lectures) 

 Generators and Transformers: DC Power sources. AC/DC generators. 
Inductance, capacitance, and impedance. Operation of transformers. (3 
Lectures) Electric Motors: Single-phase, three-phase & DC motors. Basic design. 



Interfacing DC or AC sources to control heaters & motors. Speed & power of ac 
motor. (4 Lectures)  

Solid-State Devices: Resistors, inductors and capacitors. Diode and rectifiers. 
Components in Series or in shunt. Response of inductors and capacitors with 
DC or AC sources (3 Lectures)  

Electrical Protection: Relays. Fuses and disconnect switches. Circuit breakers. 
Overload devices. Ground-fault protection. Grounding and isolating. Phase 
reversal. Surge protection. Interfacing DC or AC sources to control elements 
(relay protection device) (4 Lectures) 

 Electrical Wiring: Different types of conductors and cables. Basics of wiring-
Star and delta connection. Voltage drop and losses across cables and 
conductors. Instruments to measure current, voltage, power in DC and AC 
circuits. Insulation. Solid and stranded cable. Conduit. Cable trays. Splices: 
wirenuts, crimps, terminal blocks, split bolts, and solder. Preparation of 
extension board. (5 Lectures) 

 Reference Books: • A text book in Electrical Technology - B L Theraja - S Chand 
& Co. • A text book of Electrical Technology - A K Theraja • Performance and 
design of AC machines - M G Say ELBS Edn. 

Sno Month  Topic No. Of 
Lectures 

Methods  

1 Last week of July 
and August  

Voltage, Current, Resistance, 
and Power. Ohm's law. Series, 
parallel, and series-parallel 
combinations. AC Electricity 
and DC Electricity. 
Familiarization with 
multimeter, voltmeter and 
ammeter. Understanding 
Electrical Circuits: Main 
electric circuit elements and 
their combination. Rules to 
analyze DC sourced electrical 
circuits. Current and voltage 
drop across the DC circuit 
elements. Single-phase and 

05 Lecture Method 
through chalk & 
talk , slide 
presentation of 
various topics 
and providing e-
resources   



three-phase alternating 
current sources. Rules to 
analyze AC sourced electrical 
circuits. Real, imaginary and 
complex power components 
of AC source. Power factor. 
Saving energy and money. 

2 September  Electrical Drawing and 
Symbols: Drawing symbols. 
Blueprints. Reading 
Schematics. Ladder diagrams. 
Electrical Schematics. Power 
circuits. Control circuits. 
Reading of circuit schematics. 
Tracking the connections of 
elements and identify current 
flow and voltage drop. 

05 ------do---------- 

3 October  Generators and Transformers: 
DC Power sources. AC/DC 
generators. Inductance, 
capacitance, and impedance. 
Operation of transformers. (3 
Lectures) Electric Motors: 
Single-phase, three-phase & 
DC motors. Basic design. 
Interfacing DC or AC sources 
to control heaters & motors. 
Speed & power of ac motor. 

05 ------do---------- 

4. November  Solid-State Devices: Resistors, 
inductors and capacitors. 
Diode and rectifiers. 
Components in Series or in 
shunt. Response of inductors 
and capacitors with DC or AC 
sources 

05 ------do-------- 

-- 
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Govt Post Graduate College 
NaLAGARH, SOLAN 

Department of Botany 

B.Sc. Botany 

 
PROGRAMME OUTCOMES 

 

After completion of the BSc Botany, the student will be able to 

 

Knowledge and understanding of: 1.The range of plant diversity in terms of 

structure, function and environmental relationships. 2. The evaluation of plant 

diversity. 3. Plant classification and the flora of North India especially Himachal. 4. 

The role of plants in the functioning of the global ecosystem. 5. A selection of more 

specialized, optional topics.  

      Intellectual skills – able to: 1. Think logically and organize tasks into a structured form. 

2. Assimilate knowledge and ideas based on wide reading and through the internet. 3. 

Transfer of appropriate knowledge and methods from one topic to another within the 

subject. 4. Understand the evolving state of knowledge in a rapidly developing field. 

5. Construct and test hypothesis. 6. Plan, conduct and write a report on an independent 

term project. 

Practical skills: Students learn to carry out practical work, in the field and in the laboratory, 

with minimal risk. They gain introductory experience in applying each of the 

following skills and gain greater proficiency in a selection of them depending on their 

choice of optional modules. 1. Interpreting plant morphology and anatomy. 2. Plant 

identification. 3. Vegetation analysis techniques. 4. A range of physiochemical 

analyses of plant materials in the context of plant physiology and biochemistry.  

Scientific Knowledge: Apply the knowledge of basic science, life sciences and fundamental 

process of plants to study and analyze any plant form. 

Problem analysis: Identify the taxonomic position of plants, formulate the research 

literature, and analyze non reported plants with substantiated conclusions using first 

principles and methods of nomenclature and classification in Botany. 

Design/development of solutions: Design solutions from medicinal plants for health 

problems, disorders and disease of human beings and estimate the phytochemical content of plants which 

meet the specified needs to appropriate consideration for the public health 

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

instruments and equipments for Biochemical estimation, Molecular Biology, 

Biotechnology, Plant Tissue culture experiments, cellular and physiological activities 

of plants with an understanding of the application and limitations. 

The Botanist and society: Apply reasoning informed by the contextual knowledge to 

assess plant diversity, its importance for society, health, safety, legal and 

environmental issues and the consequent responsibilities relevant to the biodiversity 

conservation practice. 
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Environment and sustainability: Understand the impact of the plant diversity in societal and 

environmental contexts, and demonstrate the knowledge of, and need for sustainable 

development. 

Ethics: Apply ethical principles and commit to environmental ethics and responsibilities and 

norms of the biodiversity conservation. 

Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, 

and give and receive clear instructions. 

Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary 

environments. 

Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 

 

Course Outcomes of B.Sc. Botany 
 

1. Critically evaluation of ideas and arguments by collection relevant information about the 

plants, so as recognize the position of plant in the broad classification and phylogenetic 

level. 

2. Identify problems and independently propose solutions using creative approaches, 

acquired through interdisciplinary experiences, and a depth and breadth of 

knowledge/expertise in the field of Plant Identification. 

3. Accurately interpretation of collected information and use taxonomical information to 

evaluate and formulate a position of plant in taxonomy. 

4. Students will be able to apply the scientific method to questions in botany by formulating 

testable hypotheses, collecting data that address these hypotheses, and analyzing those 

data to assess the degree to which their scientific work supports their hypotheses. 

5. Students will be able to present scientific hypotheses and data both orally and in writing 

in the formats that are used by practicing scientists. 

6. Students will be able to access the primary literature, identify relevant works for a 

particular topic, and evaluate the scientific content of these works. 

7. Students will be able to apply fundamental Physical, Chemical, and mathematical tools 

to the analysis of relevant biological situations. 

8. Students will be able to identify the major groups of organisms with an emphasis on 

plants and be able to classify them within a phylogenetic framework. Students will be 

able to compare and contrast the characteristics of plants, algae, and fungi that 

differentiate them from each other and from other forms of life. 
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9. Students will be able to use the evidence of comparative biology to explain how the 

theory of evolution offers the only scientific explanation for the unity and diversity of 

life on earth. They will be able to use specific examples to explicate how descent with 

modification has shaped plant morphology, physiology, and life history. 

10. Students will be able to explain how Plants function at the level of the gene, genome, 

cell, tissue, Flower development. Drawing upon this knowledge, they will be able to 

give specific examples of the physiological adaptations, development, reproduction and 

mode of life cycle followed by different forms of plants. 

11. Students will be able to explain the ecological interconnectedness of life on earth by 

tracing energy and nutrient flow through the environment. They will be able to relate the 

physical features of the environment to the structure of populations, communities, and 

ecosystems. 

12. Students will be able to demonstrate proficiency in the experimental techniques and 

methods of analysis appropriate for their area of specialization within biology. 

 
 

Programme Specific Outcomes: B.Sc. Botany 
First Year 

Paper-I: Course: Biodiversity (Microbes, Algae, Fungi and Archegoniate) BOTA 101. 

Paper-II: Plant Ecology and Taxonomy BOTA 102 

On completion of the course, students are able to: 

1. Understand the diversity among Algae. 

2. Know the systematic, morphology and structure, of 

Algae. Understand the life cycle pattern of Algae. 

3. Understand the useful and harmful activities of Algae. 

4. Understand the Biodiversity of Fungi 

5. Know the Economic Importance of Fungi 

6. Understand the morphological diversity of Bryophytes. 

7. Understand the economic importance of the Bryophytes.  

8. Understand the morphological diversity of Bryophytes and Pteridophytes and Gymnosperms. 

9. Understand the economic importance of the Bryophytes and Pteridophytes and Gymnosperms. 

10. Know the evolution of Bryophytes and Pteridophytes and Gymnosperms. 

11. Understand the habit of the angiosperm plant body. 

12. Know the vegetative characteristics of the plant. 

13. Learn about the reproductive characteristics of the plant. 

14. Understand the plant morphology and basic taxonomy. 

Second Year 

Paper-III: Plant Anatomy and Embryology BOTA 201 
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Paper-IV: Plant Physiology and metabolism BOTA 202 
 

On completion of the course, students are able to: 

1. Understand the Biochemical nature of cell. 

2. Know the chemical nature of biomolecules. 

3. Understand the different types of interaction in Biomolecules. 

4. Structure and general features of enzymes. 

5. Concept of enzyme activity and enzyme inhibition. 

6. Know importance and scope of plant physiology. 

7. Understand the plants and plant cells in relation to water. 

8. Understand the process of photosynthesis in higher plants with particular emphasis on 

light and dark reactions, C3 and C4 pathways. 

9. Understand the respiration in higher plants with particular emphasis on aerobic and 

anaerobic respiration. 

10. Learn about the movement of sap and absorption of water in plant body 

11. Understand the plant movements. 

12. Learn about the movement of sap and absorption of water in plant body. 

Third Year 

Paper-V: Economic Botany and Biotechnology BOTA 301 

Paper-VI: Cell and Molecular Biology BOTA 303 

On completion of the course, students are able to: 

1. Gain knowledge about Cell Science. 

2. Understand Cell wall Plasma membrane, Cell organelles and cell division. 

3. Learn the scope and importance of molecular biology. 

4. Understand the biochemical nature of nucleic acids, their role in living systems, 

experimental evidences to prove DNA as a genetic material. 

5. Understand the process of synthesis of proteins and role of genetic code in polypeptide 
formation. 

6. The eukaryotic cell cycle and mitotic and meiotic cell division 

7. Structure and organization of cell membrane 

8. Process of membrane transport and membrane models. 

9. Know about the genomic organization or living organisms, study of genes genome, 

chromosome etc. 

10. Gain knowledge about the mechanism and essential component required for prokaryotic 
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DNA                  replication. 

11. Understand the fundamentals of Recombinant DNA Technology. 

12. Know about the Genetic Engineering. 

13. Understand the principle and basic protocols for Plant Tissue Culture. 

14. The concept of operon and its structure and regulation. 

 

 

 

 

Dr Neel Kant Sharma    Dr Sapna Sanjay Pandit 

Head, Department of Botany Principal, Govt Degree College, 

Nalagarh Solan, HP 

 

 
 













































































Programme Specific Outcomes (Mathematics)

By the end of the program UG in Mathematics, the student will be able to:

1) Demonstrate in-depth knowledge in one of the foundational areas of the mathematical
sciences.

2) Think in a critical manner.
3) Know when there is a need for information, to be able to identify, locate, evaluate, and

effectively use that information for the issue or problem at hand. Formulate and develop
mathematical arguments in a logical manner.

4) Acquire good knowledge and understanding in advanced areas of mathematics and
statistics, chosen by the student from the given courses.

5) Understand, formulate and use quantitative models arising in mathematical science and
other contexts.

B.A./B.Sc. FIRST YEAR

Differential calculus (MATH101TH)

1) Able to define the basic concepts and principles of neighborhood of a point and limits.
2) Able to define the basic concepts and principles of differential calculus of real functions.
3) Interpret the geometric meaning of differential calculus.
4) Apply the concept and principles of differential calculus to solve geometric and physical

problems.
5) Analyze the properties of functions in daily life.
6) Organize solving of complex problems by combining the acquired mathematical

concepts and principles.

Differential equations (MATH102TH)

1) Delight the solution of differential equations of the first order and of the first degree by
variables separable, Homogeneous and Non-Homogeneous methods.

2) Find a solution of differential equations of the first order and of a degree higher than the
first by using methods of solvable for p, x and y.



3) Compute all the solutions of second and higher order linear differential equations with
constant coefficients, linear equations with variable coefficients.

4) Solve simultaneous linear equations with constant coefficients and total differential
equations.

5) Student will be able to solve first order differential equations utilizing the standard
techniques for separable, exact, linear, homogeneous, or Bernoulli cases.

6) Find the complete solution of a non-homogeneous differential equation as a linear
combination of the complementary function and a particular solution.

7) Working knowledge of basic application problems described by second order linear
differential equations with constant coefficients.



B.A./B.Sc. SECOND YEAR

Real Analysis (MATH201TH)

1) Describe fundamental properties of the real numbers that lead to the formal development
of real analysis comprehend rigorous arguments developing the theory underpinning real
analysis.

2) Demonstrate an understanding of limits and different tests and how they are used in
sequences and series.

3) Construct rigorous mathematical proofs of basic results in real analysis.
4) Appreciate how abstract ideas and rigorous tests in real analysis can be applied to

important practical problems in daily life.

Algebra (MATH202TH)

1) Able to define subgroup, center and normalizer of a subgroup.
2) Able to define cycles and transpositions of a given permutations.
3) Able to prove Lagrange’s theorem, Euler’s theorem and Fermat’s theorem.
4) Able to define cyclic groups.
5) Critical approach to get a group has no proper subgroup if it is cyclic group of prime

order.
6) Able to define normal subgroups, quotient groups and index of a subgroup.
7) Able to define homomorphism, kernel of a homomorphism, isomorphism.
8) Able to define Cayley’s theorem, the fundamental theorem of homomorphism for groups.
9) Able to define ring, zero divisors of a ring, integral domain, field and proof of theorems.

Integral Calculus (MATH309TH)

10) Basic concepts and principles of integrals calculus of real functions.
11) Interpret the geometric meaning of integral calculus.
12) Apply the concept and principles of integral calculus to solve geometric and physical

problems.
13) Understand the basic concepts of reduction formulae.
14) Able to define the basic concepts of length, rectification, area and volumes.



Vector calculus (MATH310TH)

1) Define scalars, vectors, dot product, cross product and triple product of vectors.
2) Analyse vector functions to find limits, derivatives, tangent lines and integrals.
3) Compute limits and derivatives of functions of two or three variables.
4) Differentiate vector fields.
5) Evaluate line integrals, surface area, surface integrals and volume integrals.
6) Calculate work, circulation, flux and determine gradient vector fields.



B.A./B.Sc. THIRD YEAR

Matrices (MATH301TH)

1) Able to introduce the role of vector spaces and subspaces in daily life.
2) Use essential techniques for the study of systems of Linear equations, matrix algebra,

and vector space.
3) Ability to understand the eigenvalues and eigenvectors.
4) Able to understand the basic role of orthogonality and diagonalization.

Numerical methods (MATH304TH)

1) Define Basic concepts of operators Δ,Ε, ∇.
2) Find the difference of polynomial.
3) Solve problems using Newton forward formula and Newton backward formula.
4) Derive Gauss’s formula and Stirling formula using Newton forward formula and Newton
5) backward formula. Find maxima and minima for differential difference equation.
6) Derive Simpson’s 1/3 ,3/8 rules using trapezoidal rule.
7) Find the solution of the first order and second order equation with constant coefficient.
8) Find the summation of series finite difference technique.
9) Find the solution of ordinary differential equation of first by Euler, Taylor and Runge-

Kutta Methods.

Probability and Statistics (MATH313TH)

1) Basic probability axioms and rules and the moments of discrete and continuous random
variables as well as be familiar with common named discrete and continuous random
variables.

2) Able to define Probability, Conditional probability. Derive Baye’s theorem.
3) How to derive the probability density function of transformations of random variables

and use these techniques to generate data from various distributions.
4) How to calculate probabilities, and derive the marginal and conditional distributions of

bivariate random variables.



5) Methods of finding the probability distributions by Binomial, Poisson’s and Normal
distributions.

6) How to calculate probabilities of absorption and mathematical expectation.

Transportation and Game Theory (MATH317TH)

1) Able to understand the concepts of transportation to how to get maximum profit and
minimum cost by using North West Corner method, Least cost entry method and
Vogel’s approximation method.

2) Able to understand the concept of assignment to how get assignment as per their work
and capacity by Hungarian’s method.

3) The course deals with Mathematical game theory. The game theory became a popular
tool for analyzing of intelligent entities in many situations of competition or
cooperation. Students will go through basic terminology of games by the mechanism
of their playing (sequential, strategic), by distribution of payoffs in a game
(zero/nonzero sum games), by possible cooperation of players (cooperative, non-
cooperative) and also by state of information in a game (complete/incomplete
information).

4) The games will be extended with possible repetition of moves (repeated games) by
different methods and its effect to player’s behavior.
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GOVERNMENT COLLEGE NALAGARH

DEPARTMENT OF ZOOLOGY

SAR: 2024-25

1. ANNUAL TEACHING PLANS
2. SWOC ANALYSIS
3. LEARNING OUTCOMES

1. ANNUAL TEACHING PLANS

Subject: Zoology (Session 2024-2025)

Title: Animal Diversity Code: ZOOL 101TH Teacher’s Name: Ms. Vandana Sharma

Month’s Name Week Topic Instructional
Procedure

Homework/
Assignment/ Practical

etc.

Remarks

July,2024 1st Bridge course Lecture
2nd Bridge course Lecture
3rd Bridge course Lecture
4th Unit 1: Kingdom Protista General

characters and classification up to classes;
Locomotory Organelles and locomotion in
Protozoa

Blackboard teaching
assisted by use of
3D images on Epson
Projector.

Task completed

August,2024 1st Unit 2: Phylum Porifera General characters
and classification up to classes; Canal System
in Sycon ,,

Class test Task completed

2nd Unit 3: Phylum Cnidaria General characters
and classification up to classes;
Polymorphism in Hydrozoa

,,
Class test Task completed
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3rd Unit 4: Phylum Platyhelminthes General
characters and classification up to classes;
Life history of Taenia solium
Unit 5: Phylum Nemathelminthes General
characters and classification up to classes;
Life history of Ascaris lumbricoides and its
parasitic adaptations

Class test Task completed

4th Unit 6: Phylum Annelida General characters
and classification up to classes; Metamerism
in Annelida

,,
Class test Task completed

September,2024 1st Unit 7: Phylum Arthropoda General
characters and classification up to classes;
Vision in Arthropoda, Metamorphosis in
Insects

Practical / Class test Task completed

2nd Unit 8: Phylum Mollusca General
characters and classification up to classes;
Torsion in gastropods

,,
Practical / Class test Task completed

3rd Unit 9: Phylum Echinodermata General
characters and classification up to classes;
Water-vascular system in Asteroidea

Practical / Class test Task completed

4th Unit 10: Protochordates General features
and Phylogeny of Protochordata ,,

Practical / Class test Task completed

October,2024 1st Unit 11: Agnatha
General features of Agnatha and classification
of cyclostomes up to classes

,,
Practical / Class test Task completed

2nd Unit 12: Pisces 4 General features and
Classification up to orders; Osmoregulation in
Fishes

Practical / Class test Task completed
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3rd Unit 13: Amphibia General features and
Classification up to orders; Parental care ,,

Practical / Class test Task completed

4th Unit 14: Reptiles General features and
Classification up to orders; Poisonous and
non-poisonous snakes, Biting mechanism in
snakes

Practical / Class test Task completed

November,2024 1st Unit 15: Aves General features and
Classification up to orders; Flight adaptations
in birds

,,
Practical / Class test Task completed

2nd Unit 17: Mammals Classification up to
orders; Origin of mammals ,,

Practical / Class test Task completed

3rd Pending topics if any
,,

Revision, class tests,
quizzes, seminars etc.

Mid Term
Exam, revision
& preparation

4th MTT
Mid Term Exam

Mid Term
Exam, revision
& preparation

December, 2024 1st MTT
Mid Term Exam

Task completed

2nd Tutorials
---------------- ----------

3rd HPU Inter-College shooting (M&W)
Championship 2024-25 ---------------- ----------

4th Tutorials
,,

Assignment/ Seminar

January, 2025 Winter Vacations

February, 2025 1st Winter Vacations
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2nd Pending topics if any
,,

Revision, class tests,
quizzes, seminars etc.

Task completed

3rd Tutorials

Pending topics if any
,,

Revision, class tests,
quizzes, seminars etc.

Task completed

Title: Comparative Anatomy and Developmental Biology of Vertebrates Code: ZOOL 102TH
Teacher’s Name: Dr. Vandana Sharma

Month’s Name Week Topic Instructional
Procedure

Homework/
Assignment/
Practical etc.

Remarks

July,2024 1st Bridge course Lecture
2nd Bridge course Lecture
3rd Bridge course Lecture
4th Unit 1: Integumentary System Derivatives of

integument w.r.t. glands and digital tips
Blackboard
teaching assisted by
use of 3D images
on Epson Projector.

Task completed

August,2024 1st Unit 2: Skeletal System Evolution of visceral arches Class test Task completed

2nd Unit 3: Digestive System Brief account of alimentary
canal and digestive glands ,,

Class test Task completed

3rd Unit 4: Respiratory System Brief account of Gills,
lungs, air sacs and swim bladder

,, Class test Task completed

4th Unit 5: Circulatory System Evolution of heart and
aortic arches ,,

Class test Task completed
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September,2024 1st Unit 6: Urinogenital System Succession of kidney,
Evolution of urinogenital ducts

Practical /
Class test

Task completed

2nd Unit 7: Nervous System Comparative account of
brain
Unit 8: Sense Organs Types of receptors

,,
Practical /
Class test

Task completed

3rd Vitellogenesis in birds; Fertilization: external
(amphibians), internal (mammals), blocks to
polyspermy; Early development of frog and humans
(structure of mature egg and its membranes, patterns
of cleavage, fate map, up to formation of
gastrula);types of morphogenetic movements; Fate of
germ layers;

Practical /
Class test

Task completed

4th Unit 9: Early Embryonic Development
Gametogenesis: Spermatogenesis and oogenesis w.r.t.
mammals vitellogenesis in birds; Fertilization:
external (amphibians), internal (mammals), blocks to
polyspermy;

,,
Practical /
Class test

Task completed

October,2024 1st Early development of frog (structure of mature egg
and its membranes, patterns of cleavage, fate map, up
to formation of gastrula);types of morphogenetic
movements; Fate of germ layers;

,,
Practical /
Class test

Task completed

2nd Early development of humans (structure of mature egg
and its membranes, patterns of cleavage, fate map, up
to formation of gastrula);types of morphogenetic
movements; Fate of germ layers;

Practical /
Class test

Task completed
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3rd Unit 10: Late Embryonic Development
Implantation of embryo in humans, Formation of
human placenta and functions, other types of placenta
on the basis of histology;

,,
Practical /
Class test

Task completed

4th Metamorphic events in frog life cycle and its
hormonal regulation.

Practical /
Class test

Task completed

November,2024 1st Unit 11: Control of Development Intercellular
communication, cell movements and cell death. ,,

Practical /
Class test

Task completed

2nd Unit 11: Control of Development Intercellular
communication, cell movements and cell death. ,,

Practical /
Class test

Task completed

3rd Tutorials
,,

Mid Term
Exam, revision
& preparation

4th MTT
Mid Term Exam

Mid Term
Exam, revision
& preparation

December,2024 1st MTT
Mid Term Exam

Task completed

2nd Tutorials
---------------- ----------

3rd HPU Inter-College shooting (M&W)
Championship 2024-25 ---------------- ----------

4th Tutorials
,,

Assignment/
Seminar

January, 2025 Winter Vacations

February, 2025 1st Winter Vacations

2nd Pending topics if any Revision, class Task completed



7

,, tests, quizzes,
seminars etc.

3rd Pending topics if any Revision, class
tests, quizzes,
seminars etc.

Task completed

Pending topics if any
,,

Revision, class
tests, quizzes,
seminars etc.

Task completed

ANNUAL TEACHING PLANS

Subject: Zoology (Session 2024-2025)

Title: Animal Physiology Code: ZOOL 201 TH Teacher’s Name: Dr. Harvinder Singh

Month’s Name Week Topic Instructional
Procedure

Homework/ Assignment/
Practical etc.

Remarks

July,2024 1st Mentor- Mentee classes
2nd Mentor- Mentee classes
3rd Mentor- Mentee classes
4th Structure of a neuron, Resting membrane

potential, Graded potential, myelinated and
non-myelinated nerve fibres

Blackboard
teaching assisted
by use of 3D
images on Epson
Projector.

Practical-Study of
permanent slides of spinal
cord

Task completed

August,2024 1st Origin of Action potential and its propagation
in myelinated and non-myelinated nerve
fibres

Task completed

2nd Ultrastructure of skeletal muscle,
,,

Practical-Study of
permanent slides of bone
and cartilage.

Task completed
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3rd Molecular and chemical basis of muscle
contraction

Task completed

4th Physiology of digestion in the alimentary
canal; ,,

Practical-Study of
permanent slides of
duodenum,
Study of activity of
salivary amylase under
optimum conditions

Task completed

September,2024 1st Absorption of carbohydrates, proteins, lipids Task completed

2nd Pulmonary ventilation, Respiratory volumes
and capacities, ,,

Practical-Study of
permanent slides of lung.

Task completed

3rd Transport of Oxygen and carbon dioxide in
blood

Task completed

4th Structure of nephron, Mechanism of Urine
formation, Counter-current Mechanism ,,

Practical-Study of
permanent slides of kidney.

Task completed

October,2024 1st Cardiovascular system Composition of
blood, Hemostasis, ,,

Practical- Preparation of
hemin and
hemochromogen crystals

Task completed

2nd Structure of Heart, Origin and conduction of
the cardiac impulse, Cardiac cycle.

Task completed

3rd Physiology of male reproduction: hormonal
control of spermatogenesis; ,,

Task completed
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4th Physiology of female reproduction: hormonal
control of menstrual cycle

Task completed

November,2024 1st Structure and function of pituitary, thyroid,
Parathyroid, pancreas and adrenal ,,

Practical- Study of
permanent histological
sections of mammalian
pituitary, thyroid, pancreas,
adrenal gland

Task completed

2nd Carbohydrate Metabolism Glycolysis,
Gluconeogenesis, Glycogen metabolism ,,

Practical- Qualitative tests
to identify functional
groups of carbohydrates in
given solutions (Glucose,
Fructose, Sucrose,
Lactose).

Task completed

3rd Krebs Cycle, Pentose phosphate pathway,
,,

Task completed

4th MTT
Mid Term Exam

Mid Term
Exam, revision
& preparation

December,2024 1st MTT
Mid Term Exam

Task completed

2nd Tutorials
---------------- ----------

3rd HPU Inter-College shooting (M&W)
Championship 2024-25 ---------------- ----------

4th Tutorials
,,

Assignments / Seminars

January, 2025 Winter Vacations

February, 2025 1st Winter Vacations
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2nd Review of electron transport chain, β
oxidation of palmitic acid ,

Revision, class tests,
quizzes, seminars etc.

Task completed

3rd Protein metabolism Transamination,
Deamination and Urea Cycle ,,

Practical- Estimation of
total protein in given
solutions by Lowry’s
method.

Task completed

4th Enzymes Introduction,
Mechanism of action, Inhibition and
Regulation

,,
Revision, class tests,
quizzes, seminars etc.

Title: Genetics and Evolutionary Biology Code: ZOOL 202 TH Teacher’s Name: Dr. Harvinder Singh

Month’s Name Week Topic Instructional
Procedure

Homework/
Assignment/ Practical

etc.

Remarks

July,2024 1st Mentor- Mentee classes
2nd Mentor- Mentee classes
3rd Mentor- Mentee classes
4th Introduction to Genetics Mendel’s work on

transmission of traits, Genetic Variation,
Molecular basis of Genetic Information

Blackboard
teaching assisted
by use of 3D
images on Epson
Projector.

Task completed

August,2024 1st Mendelian Genetics and its Extension
Principles of Inheritance, Chromosome theory
of inheritance.

Practical- Study of
Mendelian Inheritance
and gene interactions
(Non Mendelian
Inheritance) using
suitable examples. Verify
the results using Chi-
square test.

Task completed
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2nd Incomplete dominance and co-dominance,
Multiple alleles, Lethal alleles, Epistasis,
Pleiotropy,

,,
Task completed

3rd Sex linked inheritance, extra-chromosomal
inheritance

Task completed

4th Linkage, Crossing Over and Chromosomal
Mapping ,,

Practical- Study of
Linkage, recombination,
gene mapping using the
data

Task completed

September,2024 1st Chromosomal Mutations: Deletion,
Duplication, Inversion, Translocation,
Aneuploidy and Polyploidy

. Task completed

2nd Gene mutations: Induced versus Spontaneous
mutations, Back versus Suppressor mutations ,,

Task completed

3rd Sex Determination
Chromosomal mechanisms, dosage
compensation

Practical- Study of
Human Karyotypes
(normal and abnormal).

Task completed

4th History of Life Major Events in History of
Life
Introduction to Evolutionary Theories
Lamarckism,

,,
Task completed

October,2024 1st Darwinism, Neo-Darwinism
,,

Task completed

2nd Types of fossils, Incompleteness of fossil
record,

Practical- Study of fossil
evidences from plaster
cast models and pictures
Study of homology and
analogy from suitable
specimens/ pictures

Task completed
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3rd Dating of fossils, Phylogeny of horse
,,

Task completed

4th Processes of Evolutionary Change Organic
variations; Isolating Mechanisms;

Task completed

November,2024 1st Species Concept
Biological species concept (Advantages and
Limitations); Modes of speciation (Allopatric,
Sympatric)

,,
Task completed

2nd Natural selection (Example: Industrial
melanism); Types of natural selection
(Directional, Stabilizing, Disruptive),
Artificial selection

,,
Task completed

3rd Macro-evolution Macro-evolutionary
Principles (example: Darwin’s Finches)
Extinction-

,,
Practical- Darwin’s
Finches with diagrams/
cut outs of beaks of
different species

Task completed

4th MTT
Mid Term Exam

Mid Term
Exam, revision
& preparation

December,2024 1st MTT
Mid Term Exam

Task completed

2nd Tutorials
---------------- ----------

3rd HPU Inter-College shooting (M&W)
Championship 2024-25 ---------------- ----------

4th Pending topics if any
,,

Assignments / Seminars

January, 2025 Winter Vacations
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February, 2025 1st Winter Vacations

2nd Pending topics if any Revision, class tests,
quizzes, seminars etc.

Task completed

3rd Tutorials
,,

Revision, class tests,
quizzes, seminars etc.

Task completed

Title: Medical Diagnostics & Apiculture Code: ZOOL 203 TH& ZOOL204 TH Teacher’s Name: Dr. Harvinder Singh

Month’s Name Week Topic Instructional
Procedure

Homework/ Assignment/
Practical etc.

Remarks

July,2024 1st Mentor- Mentee classes
2nd Mentor- Mentee classes
3rd Mentor- Mentee classes
4th Unit 1: Introduction to Medical Diagnostics and

its Importance
Blackboard
teaching assisted
by use of 3D
images on Epson
Projector.

Task
completed

August,2024 1st Unit 2: Diagnostics Methods Used for Analysis of
Blood Blood composition,

Task
completed

2nd Preparation of blood smear and Differential
Leucocyte Count (D.L.C) using Leishman's stain, ,,

Preparation of blood smear
and Differential Leucocyte
Count (D.L.C) using
Leishman's stain, Platelet
count using
haemocytometer,

Task
completed
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3rd Platelet count using haemocytometer, Erythrocyte
Sedimentary Rate (E.S.R), Packed Cell Volume
(P.C.V.)

Task
completed

4th Unit 3: Diagnostic Methods Used for Urine
Analysis Urine Analysis: Physical characteristics;
Abnormal constituents

,,
Task
completed

September,2024 1st Unit 4:Non -infectious Diseases Causes, types,
symptoms, complications, diagnosis and
prevention of Diabetes (Type I and Type II),
Testing of blood glucose using Glucometer/Kit

Testing of blood glucose
using Glucometer/Kit

Task
completed

2nd Unit 4:Non -infectious Diseases Causes, types,
symptoms, complications, diagnosis and
prevention of Hypertension (Primary and
secondary.

,,
Task
completed

3rd Unit 5: Infectious Diseases Causes, types,
symptoms, diagnosis and prevention of
Tuberculosis

Task
completed

4th Unit 5: Infectious Diseases Causes, types,
symptoms, diagnosis and prevention of Hepatitis ,,

Task
completed

October,2024 1st Unit 6: Tumours Types (Benign/Malignant),
Detection and metastasis; Medical imaging: X-Ray
of Bone fracture, PET, MRI and CT Scan (using
photographs).

,,
Task
completed

2nd Unit 1: Biology of Bees History,
Classification and Biology of Honey Bees

Task
completed

3rd Social Organization of Bee Colony
,,

Task
completed
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4th Unit 2: Rearing of Bees Artificial Bee
rearing (Apiary), Beehives – Newton and
Langstroth

Task
completed

November,2024 1st Bee Pasturage Selection of Bee Species for
Apiculture Bee Keeping Equipment Methods of
Extraction of Honey (Indigenous and Modern)

,,
Revision, class tests,
quizzes, seminars etc.

Task
completed

2nd Unit 3: Diseases and Enemies Bee
Diseases and Enemies Control and Preventive
measures

,,
Task
completed

3rd Unit 3: Diseases and Enemies Bee
Diseases and Enemies Control and Preventive
measures

,,
Task
completed

4th MTT
Mid Term Exam

Mid Term
Exam,
revision &
preparatio
n

December,2024 1st MTT
Mid Term Exam

Task
completed

2nd Tutorials
---------------- ----------

3rd HPU Inter-College shooting (M&W)
Championship 2024-25 ---------------- ----------

4th Tutorials
,,

Assignment / Seminar

January, 2025 Winter Vacations
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February, 2025 1st Winter Vacations

2nd Unit 4: Bee Economy Products of
Apiculture Industry and its Uses (Honey, Bees
Wax, Propolis), Pollen Etc

Revision, class tests,
quizzes, seminars etc.

Task
completed

3rd Unit 5: Entrepreneurship in Apiculture Bee
Keeping Industry – Recent Efforts, Modern
Methods in employing artificial Beehives for
cross pollination in horticultural gardens

,,
Revision, class tests,
quizzes, seminars etc.

Task
completed

4th Complete syllabus
,,

Revision, class tests,
quizzes, seminars etc.

Task
completed

ANNUAL TEACHING PLANS

Subject: Zoology (Session 2024-2025)

Title: Animal Biotechnology Code: ZOOL 303 TH Teacher’s Name: Dr. Anuj Sawhney

Month’s Name Week Topic Instructional
Procedure

Homework/ Assignment/
Practical etc.

Remarks

July,2024 1st Mentor- Mentee classes
2nd Mentor- Mentee classes
3rd Mentor- Mentee classes
4th Unit 1: Introduction Concept and scope of

biotechnology
Blackboard
teaching assisted by
use of 3D images
on Epson Projector.

Task
completed



17

August,2024 1st Unit 2: Molecular Techniques in Gene
manipulation Cloning vectors: Plasmids,
Cosmids,

Class test Task
completed

2nd Unit 2: Molecular Techniques in Gene
manipulation Cloning vectors: Phagemids,
Lambda

,,
Class test Task

completed

3rd Unit 2: Molecular Techniques in Gene
manipulation Cloning vectors: Bacteriophage,
M13.

Class test Task
completed

4th Unit 2: Molecular Techniques in Gene
manipulation Cloning vectors: BAC, YAC, ,,

Class test Task
completed

September,2024 1st MAC and Expression vectors (characteristics) Practical / Class test Task
completed

2nd Restriction enzymes: Nomenclature, detailed
study of Type II
Transformation techniques: Calcium chloride
method and electroporation.

,,
Practical / Class test Task

completed

3rd Construction of genomic and cDNA libraries and
screening by colony and plaque hybridization
Southern,

Practical / Class test Task
completed

4th Northern and Western blotting; DNA
sequencing:
Sanger method

,,
Practical / Class test Task

completed

October,2024 1st Polymerase Chain Reaction, DNA Finger
Printing and DNA micro array ,,

Practical / Class test Task
completed

2nd Unit 3: Genetically Modified Organisms
Production of cloned and transgenic animals:

Practical / Class test Task
completed
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3rd Nuclear Transplantation, Retroviral Method,
DNA microinjection ,,

Practical / Class test Task
completed

4th Applications of transgenic animals: Production
of pharmaceuticals, production of donor organs,
knockout mice.

Practical / Class test Task
completed

November,2024 1st Production of transgenic plants: Agrobacterium
mediated transformation. Applications of
transgenic plants: insect and herbicide resistant
plants.

,,
Practical / Class test Task

completed

2nd Unit 4: Culture Techniques and Applications
Animal cell culture, Expressing cloned genes in
mammalian cells,

,,
Practical / Class test Task

completed

3rd Molecular diagnosis of genetic diseases (Cystic
fibrosis, Sickle cell anemia) ,,

Revision, class tests,
quizzes, seminars etc.

Task
completed

4th MTT
Mid Term Exam

Mid Term
Exam,
revision &
preparation

December,2024 1st MTT
Mid Term Exam

Task
completed

2nd Tutorials
---------------- ----------

3rd HPU Inter-College shooting (M&W)
Championship 2024-25 ---------------- ----------

4th Tutorials
,,

Assignment/ Seminar
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January, 2025 Winter Vacations

February, 2025 1st Winter Vacations

2nd Pending topics if any Revision, class tests,
quizzes, seminars etc.

3rd Pending topics if any
,,

Task
completed

4th Complete syllabus
,,

Revision, class tests,
quizzes, seminars etc.

Task
completed

Title: Reproductive Biology Code: ZOOL 302 (C) TH Teacher’s Name: Dr. Anuj Sawhney

Month’s
Name

Week Topic Instructional
Procedure

Homework/ Assignment/
Practical etc.

Remarks

July,2024 1st Mentor- Mentee classes
2nd Mentor- Mentee classes
3rd Mentor- Mentee classes
4th Unit 1: Reproductive Endocrinology Gonadal

hormones and mechanism of hormone action, steroids,
glycoprotein hormones, and prostaglandins,

Blackboard
teaching assisted by
use of 3D images
on Epson Projector.

Task
completed

August,2024 1st Unit 1: hypothalamo – hypophyseal – gonadal axis,
regulation of gonadotrophin secretion in male and
female;

Class test Task
completed

2nd Unit 1: Reproductive System: Development and
differentiation of gonads, genital ducts, external
genitalia, mechanism of sex differentiation.

,,
Class test Task

completed
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3rd Unit 2: Functional anatomy of male reproduction
outline and histological of male reproductive system
in rat and human; Testis: Cellular functions, germ cell,
system cell renewal; Spermatogenesis: kinetics and
hormonal regulation; Androgen synthesis and
metabolism; Epididymal function and sperm
maturation; Accessory glands functions; Sperm
transportation in male tract

Class test Task
completed

4th Unit 2: Functional anatomy of male reproduction
outline and histological of male reproductive system
in rat and human; Testis: Cellular functions, germ cell,
system cell renewal; Spermatogenesis: kinetics and
hormonal regulation; Androgen synthesis and
metabolism; Epididymal function and sperm
maturation; Accessory glands functions; Sperm
transportation in male tract

,,
Class test Task

completed

September,2
024

1st Unit 2: Functional anatomy of male reproduction
outline and histological of male reproductive system
in rat and human; Testis: Cellular functions, germ cell,
system cell renewal; Spermatogenesis: kinetics and
hormonal regulation; Androgen synthesis and
metabolism; Epididymal function and sperm
maturation; Accessory glands functions; Sperm
transportation in male tract

Practical / Class test Task
completed

2nd Unit 3: Functional anatomy of female reproduction
Outline and histological of female reproductive
system in rat and human; Ovary: folliculogenesis,
ovulation, corpus luteum formation and regression;
Steroidogenesis and secretion of ovarian hormones;
Reproductive cycles (rat and human) and their
regulation, changes in the female tract; Ovum
transport in the fallopian tubes; Sperm transport in the
female tract, fertilization; Hormonal control of

,,
Practical / Class test Task

completed
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implantation; Hormonal regulation of gestation,
pregnancy diagnosis, foeto – maternal relationship;
Mechanism of parturition and its hormonal regulation;
Lactation and its regulation

3rd Unit 3: Functional anatomy of female reproduction
Outline and histological of female reproductive
system in rat and human; Ovary: folliculogenesis,
ovulation, corpus luteum formation and regression;
Steroidogenesis and secretion of ovarian hormones;
Reproductive cycles (rat and human) and their
regulation, changes in the female tract; Ovum
transport in the fallopian tubes; Sperm transport in the
female tract, fertilization; Hormonal control of
implantation; Hormonal regulation of gestation,
pregnancy diagnosis, foeto – maternal relationship;
Mechanism of parturition and its hormonal regulation;
Lactation and its regulation

Practical / Class test Task
completed

4th Unit 3: Functional anatomy of female reproduction
Outline and histological of female reproductive
system in rat and human; Ovary: folliculogenesis,
ovulation, corpus luteum formation and regression;
Steroidogenesis and secretion of ovarian hormones;
Reproductive cycles (rat and human) and their
regulation, changes in the female tract; Ovum
transport in the fallopian tubes; Sperm transport in the
female tract, fertilization; Hormonal control of
implantation; Hormonal regulation of gestation,
pregnancy diagnosis, foeto – maternal relationship;
Mechanism of parturition and its hormonal regulation;
Lactation and its regulation

,,
Practical / Class test Task

completed
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October,202
4

1st Unit 3: Functional anatomy of female reproduction
Outline and histological of female reproductive
system in rat and human; Ovary: folliculogenesis,
ovulation, corpus luteum formation and regression;
Steroidogenesis and secretion of ovarian hormones;
Reproductive cycles (rat and human) and their
regulation, changes in the female tract; Ovum
transport in the fallopian tubes; Sperm transport in the
female tract, fertilization; Hormonal control of
implantation; Hormonal regulation of gestation,
pregnancy diagnosis, foeto – maternal relationship;
Mechanism of parturition and its hormonal regulation;
Lactation and its regulation

,,
Practical / Class test Task

completed

2nd Unit 4: Reproductive Health Infertility in male and
female: causes, diagnosis and management; Assisted
Reproductive Technology: sex selection, sperm banks,
frozen embryos, in vitro fertilization, ET, EFT, IUT,
ZIFT, GIFT, ICSI, PROST; Modern contraceptive
technologies; Demographic terminology used in
family planning .

Practical / Class test Task
completed

3rd Unit 4: Reproductive Health Infertility in male and
female: causes, diagnosis and management; Assisted
Reproductive Technology: sex selection, sperm banks,
frozen embryos, in vitro fertilization, ET, EFT, IUT,
ZIFT, GIFT, ICSI, PROST; Modern contraceptive
technologies; Demographic terminology used in
family planning .

,,
Practical / Class test Task

completed
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4th Unit 4: Reproductive Health Infertility in male and
female: causes, diagnosis and management; Assisted
Reproductive Technology: sex selection, sperm banks,
frozen embryos, in vitro fertilization, ET, EFT, IUT,
ZIFT, GIFT, ICSI, PROST; Modern contraceptive
technologies; Demographic terminology used in
family planning .

Practical / Class test Task
completed

November,2
024

1st Unit 4: Reproductive Health Infertility in male and
female: causes, diagnosis and management; Assisted
Reproductive Technology: sex selection, sperm banks,
frozen embryos, in vitro fertilization, ET, EFT, IUT,
ZIFT, GIFT, ICSI, PROST; Modern contraceptive
technologies; Demographic terminology used in
family planning .

,,
Practical / Class test Task

completed

2nd Pending topics if any
,,

Practical / Class test Task
completed

3rd Pending topics if any
,,

Revision, class tests,
quizzes, seminars etc.

Task
completed

4th MTT
Mid Term Exam

Mid
Term
Exam,
revision
&
preparati
on

December,2
024

1st MTT
Mid Term Exam

Task
completed

2nd Tutorials
---------------- ----------



24

3rd HPU Inter-College shooting (M&W)
Championship 2024-25 ---------------- ----------

4th Tutorials
,,

Assignment/ Seminar

January,
2025

Winter Vacations

February,
2025

1st Winter Vacations

2nd Pending topics if any Revision, class tests,
quizzes, seminars etc.

3rd Pending topics if any
,,

Task
completed

4th Complete syllabus
,,

Revision, class tests,
quizzes, seminars etc.

Task
completed

Title : Sericulture & Aquarium Fish Keeping Code: ZOOL 303 & ZOOL 304(A) Teacher’s Name: Dr. Anuj Sawhney

Month’s Name Week Topic Instructional
Procedure

Homework/ Assignment/
Practical etc.

Remarks

July,2024 1st Mentor- Mentee classes
2nd Mentor- Mentee classes
3rd Mentor- Mentee classes
4th Unit 1: Introduction Sericulture: Definition, history

and present status; Silk route
Blackboard
teaching assisted
by use of 3D
images on Epson
Projector.

Task
completed
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August,2024 1st Unit 1: Types of silkworms, Distribution and Races Class test Task
completed

2nd Exotic and indigenous races. Mulberry and non-
mulberry Sericulture ,,

Class test Task
completed

3rd Unit 2: Biology of Life cycle of Bombyx mori
Structure of silk gland and secretion of silk

Class test Task
completed

4th Unit 3: Rearing of Silkworms Selection of
mulberry variety and establishment of mulberry
garden Rearing house and rearing appliances

,,
Class test Task

completed

September,2024 1st Disinfectants: Formalin, bleaching powder, RKO
Silkworm rearing technology: Early age and Late
age rearing Types of mountages Spinning,
harvesting and storage of cocoons

Practical / Class test Task
completed

2nd Unit 4: Pests and Diseases Pests of silkworm: Uzi
fly, dermestid beetles and vertebrates ,,

Practical / Class test Task
completed

3rd Pathogenesis of silkworm diseases: Protozoan,
viral, fungal and bacterial Control and prevention
of pests and diseases

Practical / Class test Task
completed

4th Unit 5: Entrepreneurship in Sericulture Prospectus
of Sericulture in India: Sericulture industry in
different states, employment, potential in mulberry
and non-mulberry sericulture.

,,
Practical / Class test Task

completed

October,2024 1st Unit1: Introduction to Aquarium Fish Keeping
The potential scope of Aquarium Fish Industry as a
Cottage Industry, Exotic and Endemic species of
Aquarium Fishes

,,
Practical / Class test Task

completed
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2nd Unit 2: Biology of Aquarium Fishes common
characters and sexual dimorphism of Fresh water
and Marine Aquarium fishes such as Guppy, Molly,
Sword tail, Gold fish, Angel fish, Blue morph,
Anemone fish and Butterfly fish

Practical / Class test Task
completed

3rd Unit 2: Biology of Aquarium Fishes common
characters and sexual dimorphism of Fresh water
and Marine Aquarium fishes such as Guppy, Molly,
Sword tail, Gold fish, Angel fish, Blue morph,
Anemone fish and Butterfly fish

,,
Practical / Class test Task

completed

4th Unit 3: Food and feeding of Aquarium fishes
Use of live fish feed organisms. Preparation and
composition of formulated fish feeds

Practical / Class test Task
completed

November,2024 1st Unit 4: Fish Transportation Live fish
transport - Fish handling, packing and forwarding
techniques.

,,
Practical / Class test Task

completed

2nd Unit 5: Maintenance of Aquarium General
Aquarium maintenance – budget for setting up an
Aquarium Fish Farm as a Cottage Industry

,,
Practical / Class test Task

completed

3rd
,,

Revision, class tests,
quizzes, seminars etc.

Task
completed

4th MTT
Mid Term
Exam

Mid Term
Exam,
revision &
preparatio
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n

December,2024 1st MTT
Mid Term
Exam

Task
completed

2nd Tutorials
---------------- ----------

3rd HPU Inter-College shooting (M&W)
Championship 2024-25 ---------------- ----------

4th Tutorials
,,

Assignment/ Seminar

January, 2025 Winter Vacations

February, 2025 1st Winter Vacations

2nd Pending topics if any
3rd Pending topics if any

,,
Revision, class tests,
quizzes, seminars etc.

Task
completed

4th Complete syllabus
,,

Revision, class tests,
quizzes, seminars etc.

Task
completed
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2. Department of Zoology SWOC Analysis

Date of Establishment of College: 1973
Date of Establishment of College: 1993
Names of Programmes/Courses offered: UG
Number of teaching posts: 03 (filled)
Number of technical posts: 01 (JLA filled)

Vision
The Zoology Department aims to educate and support students in meeting high academic standards, scientific
makeup, practical knowledge, and developing skills to succeed globally. Specifically, the department strives to
provide an encouraging environment that enables students to achieve academic excellence, holistic improvement
and to inculcate the highest values of biological science.

Mission
1. To motivate the students for their fruitful life.
2. To develop the broad knowledge about the biology of animals.
3. To impart entrepreneurial skills through application-oriented subjects.
4. To provide the best education for students to achieve their goals.
5. To promote research and learning. To create awareness about health-related problems by curriculum.
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SWOC Analysis

Strengths:

1. ICT enabled Teaching- Learning
2. Well qualified and experienced faculty
3. Curriculum based on Skill Development Courses viz. Medical Diagnostics, Apiculture, Sericulture and

Aquarium Fish Culture.
4. High success rate in exams as compared to other faculty.
5. All sanctioned posts are filled.
6. Harmonious relationship among staff, students and parents.

Weaknesses:

1. Skill Development Courses lacks practical syllabus.
2. No departmental library and Internet facility.
3. Paucity of time for teachers for research work.
4. No special budget for field trips and educational tours.
5. Renovation and up gradation of zoology lab is required.
6. A separate smart class room is required.
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Opportunities:

1. Good opportunities for zoology students of placement in lectureship, research, forest department,
competitive exams, animal care taker branch, Forensic Medicine, Pest control, animal suppliers etc.

2. Students can start small scale industries such as Apiculture, Fisheries, Aquarium fishes, Poultries,
Sericulture, and Aquaculture etc.

3. Good scope for field based activities, if financial support is available.
4. Ease of knowledge exchange between the institutes due to ideal location of institute.
5. Department provides platform to the students to show their potential & knowledge through seminars,

interactive sessions, quizzes, routine class tests, practical skills and project work.

Challenges:

1. To cope-up with students from rural background.
2. To teach and conduct practical classes of the students with poor foundation and background.
3. To enhance students progression and self-dependence.

Future Plans:
1. To start Certificate course in skill based courses like Medical Diagnostics, Apiculture, Sericulture and

Aquarium Fish Culture.
2. To develop the new Zoology lab and a separate Smart Class Room.
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Syllabus taught

BSc.I Year
1. DSC IA, Animal Diversity (ZOOL 101)
2. DSC IB, Comparative Anatomy and Developmental Bio. of Vertebrates (ZOOL 102)
BSc.II Year
1. DSC ID, Physiology and Biochemistry (ZOOL 201)
2. DSC ID, Genetics and Evolutionary Biology (ZOOL 202)
3. SEC-I, Medical Diagnostics (ZOOL 203)
4. SEC-II, Apiculture (ZOOL 204)
BSc.III Year
1. DSE IA, Animal Biotechnology (ZOOL 302B)
2. DSE IB, Reproductive Biology (ZOOL 302 C)
3. SEC-III, Sericulture (ZOOL 303)
4. SEC- IV, Aquarium Fish Keeping (ZOOL 304 A)
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Department of Zoology

Plan of Action (Session:2024-25)
S No. Activity Tentative Date/Month

1 Activities-
1. 1. Career counseling of students.
2. 2. Talk on “Biosciences and Future Scope”.
3. 3. Club and Societies memberships

4.Class test

August, 2024
First week of month
Second week of month
Third week of month
Last week of month

2 Activities-
1. Setting up of vermicompost unit in the college.
2. Assigning field projects to the students.
3. Class test

September, 2024
Second week of month
Third week of month
Last week of month

3 Visits to-
1. Medical diagnostic laboratory.
2. Apiary unit.
3. Sericulture unit.
4. Class test

October, 2024
First week of month
Second week of month
Third week of month
Last week of month

4 Activities-
1. Organize medical health check up camp by students of zoology

department (BP, HB, Blood Group and Sugar test etc.).
2. Invited talk on “Health and Hygiene in females”.
3. Visit to Natural History Museum and submission of report.
4. Class test

November, 2024
First week of month

Second week of month
Third week of month

Last week of month
5 Visits to-

1. Fish farm.
2. Biotechnology industry / Sewage treatment plant.
3. Mid Term exams.

December, 2024
First week of month
Second week of month
Third week & Last week of month or
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as proposed

6 Assigning of Seminar Topics to the students. January, 2025

7 National Science Day celebration (proposed activities).
1. Invited talks.
2. Inter class quiz competition.
3. Poster making competition.
4. Class test

February, 2025

Last week of month
8 Activities-

1. Students’ seminars on the assigned topics from the syllabus.
2. Term end practical exams

March, 2025

9 Term end exams April, 2025

10 Term end exams May, 2025

Plan of Action (Session:2025-26)
Activity Tentative Date/Month

Activities-
4. 1. Career counseling of students.
5. 2. Talk on “Biosciences and Future Scope”.
6. 3. Club and Societies memberships

4.Class test

August, 2025
First week of month
Second week of month
Third week of month
Last week of month

Activities-
4. Setting up of vermicompost unit in the college.
5. Assigning field projects to the students.
6. Class test

September, 2025
Second week of month
Third week of month
Last week of month
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Visits to-
5. Medical diagnostic laboratory.
6. Apiary unit.
7. Sericulture unit.
8. Class test

October, 2025
First week of month
Second week of month
Third week of month
Last week of month

Activities-
5. Organize medical health check up camp by students of zoology

department (BP, HB, Blood Group and Sugar test etc.).
6. Invited talk on “Health and Hygiene in females”.
7. Visit to Natural History Museum and submission of report.
8. Class test

November, 2025
First week of month
Second week of month
Third week of month
Last week of month

Visits to-
4. Fish farm.
5. Biotechnology industry / Sewage treatment plant.
6. Mid Term exams.

December, 2025
First week of month
Second week of month
Third week & Last week of month or as proposed

Assigning of Seminar Topics to the students. January, 2026

National Science Day celebration (proposed activities).
5. Invited talks.
6. Inter class quiz competition.
7. Poster making competition.
8. Class test

February, 2026

Last week of month
Activities-

3. Students’ seminars on the assigned topics from the syllabus.
4. Term end practical exams

March, 2026

Term end exams April, 2026

Term end exams May, 2026
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3. COURSE LEARNING OUTCOMES

CLASS PROGRAMME COURSE STUDY OUTCOMES

BSc.III
ANIMAL
BIOTECHNOLGY
ZOOL 302 (A)

The students will to be able to use or demonstrate the basic techniques of biotechnology like DNA isolation,
PCR, transformation, restriction digestion etc.,
Ethical and social issues regarding GMOs and designing a project for research for successful implementation
of the ideas and develop solutions to solve problems related to biotechnology keeping in mind safety factor for
environment and society.

REPRODUCTIVE
BIOLOGY
ZOOL 302 (C)

The students will to be able to describe the basic reproductive system mechanisms, and Students can
reproductive biology; hormonal changes, various reproductive disorders, reproductive technologies along with
their social and ethical aspects of reproductive technologies and research and reproductive health.

SERICULTURE
ZOOL 303

The students will to be able to recognize various species of silk moths in India, and exotic and indigenous
races, the opportunities and employment in sericulture industry- in public, private and government sector.

AQUARIUM FISH
KEEPING
ZOOL 304 (A)

The students will to be able to recognize different kinds of fish (commercial, decorative and of scientific
studies) their compatibility in aquarium.

BSc.II
PHYSIOLGY AND
BIOCHEMISTRY
ZOOL 201

The students will to be able to know basic human physiology and correlate with histological structures,
Understand how animals maintain an internal homeostatic state in response to changes in their external
environment and interdependence of physiological and biomolecules, essentials of the metabolic pathways
along with their regulation. Become aware about classical laboratory techniques, use modern instrumentation,
design and conduct scientific experiments and analyze the resulting data.

GENETICS AND
EVLUTOINARY
BIOLOGY
ZOOL 202

The students will to be able to gain knowledge of the basic principles of inheritance, analyze pedigree leading
to development of analytical skills and critical thinking, mechanisms of mutations, the causative agents and the
harmful impact of various chemicals and drugs being used in day to day life.
Gain knowledge about the relationship of the evolution of various species and the environment they live in.
Get motivated to work towards mitigating climate change so that well adapted species do not face extinction as
a result of sudden drastic changes in environment.
Use knowledge gained from study of variations, genetic drift to ensure that conservation efforts for small
threatened populations are focused in right direction. Predict the practical implication of various evolutionary
forces acting on the human population in the field of human health, agriculture and wildlife conservation.

MEDICAL The students will to be able to gain knowledge about various infectious, non-infectious and lifestyle diseases,
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DIAGNOSTICS
ZOOL 203

tumors and their diagnosis. Develop their skills in various types of tests and staining procedure involved in
hematology, clinical biochemistry and will know the basics of instrument handling.
Learn scientific approaches/techniques used in the clinical laboratories to investigate Various diseases and will
be skilled to work in research laboratories. Gain knowledge about common imaging technologies and their
utility in the clinic to diagnose a specific disease.

APICULTURE
ZOOL 204

The students will learn about the various species of honey bees in India, their social organization and
Importance. Be aware about the opportunities and employment in apiculture- in public, private and
Government sector. Gain thorough knowledge about the techniques involved in bee keeping and honey
production. Know about various products obtained from beekeeping sector and their importance. Develop
entrepreneurial skills necessary for self-employment in beekeeping sector.

BSc.I

ANIMAL
DIVERSITY
ZOOL 101

The students will to be able to understand about the importance of systematics, taxonomy and structural
organization of animals living in diverse habitats and explore evolutionary history and relationships of
different non chordates and chordates, through practical sessions, team work, group discussions, assignments
and projects. Comprehend the circulatory, nervous and skeletal system of chordates.

COMPARATIVE
ANATOMY AND
DEVELPMENT
BIOLOGY OF
VERTEBRATES
ZOOL 102

The students will to be able to explain comparative account of the different vertebrate systems, pattern of
vertebrate evolution, organization and functions of various systems.
Understand the events that lead to formation of a multicellular organism from a single fertilized egg, the
zygote. Describe the general patterns and sequential developmental stages during embryogenesis;
and understand how the developmental processes lead to establishment of body plan of multicellular
organisms.


