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Academic Year: 2022

-23

Name of the Departiment: 700LOGY

Teacher’s Name: Dr. Abhishek Kumar Mishra

Class: B.Sc.-11

Course Type: Theory

Course Title: Anatomy & Physiology

Month Unit/Title Topics to be taught No. of ‘ Methods/Mode of
, lectures 1 delivery -,
P JULY PUNIT 1 ' Integument and its derivatives: structure of scales. hairs and | 10 1. Chalk & Tulk
 feathers. Alimentary canal and digestive glands in vertebrates i 2. Group discussion |
‘] |
! | T 3. Problem solving 1
b e ; . s PR —_— -
| AUGUST UNIT 1 & 2:  Respiratory organs: Gills and lungs, air-sac in birds \ 12 1. Chalk & Talk |
‘1 | Endoskeleton: axial and appendicular skeleton . 2. Group discussion |
| ! . . . o .
‘l | Circulatory system: evolution of heart and aortic arches \ 3. Problem solving
» E i
{ | Urinogenital system: kidney and excretory ducts |
| Il ]
g By ™ o] T 1 . N —— ——r‘— — — )
| SEPTEMBER | UNIT 3: Nervous system: General plan of brain and spinal cord 06 4. Chalk & Talk
: } ) p f !l
"1 " Structure and function of eyes 1 1. Group discussion
l ‘ 2. Prohlem solving ‘
—_— M —_— ! -+ L e ST ‘:
‘\ OCTOBER | UNIT 3¢ ~Structure and function ol ear VI 1 Chalk & Talk
| t |
“ " Gonads and genital ducts ‘ i 2. Group discussion
K ‘
‘i i I | 1 Problem solving E
| | oo
NOVEMBER | UNIT 4: Dicestion and absarption of dictary componaents os ! 4 Chalk & Talk |
' i 1

- . N . ®



Physiology of heart. (axdnaL cavele and FCG .n‘ lI 1. Group discussion
| | | ‘ i‘ 2. Problem solving
DICTMBER | UNIT 4 Blood coagulation ' 00 1 1 Chalk & Talk 1
Respiration: mechanism and control of breathing | 2. Group discussion i
| 3. Problem solving
| ] i
JANUARY UNIT S I-xcretion: physiology of excretion and osmoregulation 0% I. Chalk & Talk
f Physiology of muscle contraction 2. Group discussion
] , ‘ 3. Problem solving
’; FEBRARY | UNITS Physiology of nerve impulse and <ynaptic transmission 04 | 1. Chalk & Talk
5 | 2. Group discussion
§ ‘ 1

3. Problem solving

oo

- . & o
Signature of Teacher Signature of the Head

: ,&f" \ . })/\j ‘

Fit
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Govt.College Charama
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Academic Year: 2022-23

e ——

Name of the Department: ZOOLOGY

Teacher’s Name: Dr. Abhishek
Class: B.Sc.-11

Course Type: Theory

Kumar Mishra

Course Title: Vertebrate Endocrinology, Reproductive Biology, Behaviour, Evolution & Applied Zoology

Unit/Title

T
l}
|
l
!
|
|

Topics to be taught

' Veriebrate

|

CUNIT I

- Endocrinology
1

-
;
I Hormone receptors

testicular hormone

Structure and function of endocrine glands

No. of 1 Methods/Mode of |

| lectures |

delivery

"N 1

Biosynthesis and secretion of ‘thyroid, adrenal, ovarian. and

Chatk & Talk !
Group |
|
1
discussion \

Problem solving

. Endocrine disorders of pituitary. thyroid, adrenal and pancreas
AUGUST ] UNIT 2: | Reproductive cycle in vertebrates | 10 |. Chalk & Talk
' Reproductive Menstruation. lactation and pregnancy 2. Group
Biology Mechanism of parturition 1 | discussion
Hormonal regulation of gametogenesis 3 Problem solving
TIPTTMBER | UNT T Fvidences of oreanic evolution T Chalk & Talk
| |
' Evolution | | heories of oreanic evolution . . 20 Group
! } | discussion
| {
, | 3. Problem solving
| f e e
el H‘?H’— 71”\7]*—“7 Variation. Mutaton. Isolation and Natural Selection 07 ; I, Chatk & Talk
[ S ] N



DN\ 4 MY/ 7/4
‘ ' | [

Signature of Teacher

~

) ) | Y —\‘— oo [ Y Y [ | | ' | ! ' ! 1
"'/-#Tmi | Evolution of Horse n uTW N [ 2. Group \
| “\ " discussion |
"\ 3. Problem solving \
NOVEMBERJFNIT "4 | Introduction to cthology: branches and concepts of ethology | 07 I Chalk & Talk “\
i Behaviour 3 Patterns of behaviour: Taxes. reflexes. drives and stereotyped \ 2. Group
behaviour discussion \
J | 3. Problem solving l"
/ f "DECEMBER | UNIT 1: | Reproductive behaviour patterns - I I, Chalk & Talk
!| 3 Behaviour " Drugs and behaviour, Hormones and behaviour ‘ 2. Group
‘ ' discussion '
' , | 3. Problem solving V
| IANUARY TUONIT s v culure - IREE Chalk & 1ot
} Applied ‘ Sericulture 2. Group
| ! Zoology : Apiculture discussion
: % Pisciculture 3. Problem solving
'FEBRARY | UNIT 5;’;'Pou1u-y Keeping - 0% 1. Chalk & lalk
Applied Flements of pest control: chemicals and biological control ; 2. Group
Zoology 1 :r‘ discussion

3. Problem solving
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§ e (et knowledse about the veciors and JifTerential eguations
; used in physics
»  Getoan den of different vpes of MUions ane Consemyalian
law s,
e et an idea ahout romtioral motion and various propertics o
matter like clasticiny and viscosity

e Understand carious tvpes of oscillalory monon and GPS
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- Gradient, divergence and curi of vectors fields. Polar and Axial vectors,
l - Ordinary Differentinl Equations: s order homogenceus dificreniial
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=T Poisson’s Ratio - Bapression for

Relation hetiscen elasiic constant S e b siriching
Prisson’s Rate o terms of L Lz,:»,u Constaals  Work done in strotosing
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expression for werminal velocity, wetting

IV Gravitation: Newton's Law of Gravitation, Motos of o particle in o
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Oigteomes (4 LUy
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o Giel knowledge ahaut the vectors analyvas e ahic i

clectrosiatic and Vagnerostatcos
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S At

il \cctur Analvsis Vector inte m'um Line. surface and volume it LR
o Veoor ficlds, Gagss-dhverpence theorem and Stehe s theorem
vectors and s apphication in eledtrostatios and masnctostatics.

¥
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o Dileciric & Electric Currents: Dielectric medium. Polarisation, 13
it | Disfectric vector. Crauss’s theorem in dielecinics, Paralle!l plate :

i

Misplacement ‘
' P spictely filled with drelectric, o
i 9‘]pdsl§or:;::$!clu;:cn! densily J, non — steady current admmm‘.m;
e Circhoffs law (statement only), Ideal constant - voltage and
equation, Kirchott's law 15 o ) = - "
consianl - current sources. [hevenin theorem, ron heoren:
* Suparposition - theorem, Reciprocity thaqrem an_-d maximum  power
| transter theorem, Rise and decay of current in LR CR. LOR circuits.

IV | Magnetism: Magnetostatics: Biot-Savarts law znd its apphcations- siraght 12
cnnéuctor. cireular coil, soleneid camving current, Divergence and curl of |
magnetic field, Magnetic vector potential, Ampere’s circuital law.
| Magnetic properties of materials: Magnetic intensity, magnetic induction,

- permeshility, magnatic susceptibility, Drief introduction of dia, pars and
ferro-magrictic materials.

s i ]

induction, Lenz's law, self and mutual induciance, | of single coil. M of a‘
' two coils, Energy siored in magnetic field. ‘

 Maxwell's equations and Electromagnetic wave propagation: kquution of |
| continginy of current. Displacernent  curreat,

| Maxwell's ccuations. Wav
{ Cegquation modree space.

e

V| Electromagnetic Induction: Faraday's laws of clectromagnenic 12
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A Part C.- Learning Resource
Text ﬁ(ﬂ‘l&:&, Reference Boeks, Otser Resvurces

Reference Books: —

. Vectar analvsis — Schaum’s Outline. MR, Spicge
*l 200G, MeGraw- 1) Education,
1

Clectricity and Magnetism, Edward M. Purcell, 1985, McGraw-1ill Fducarion
Electricity & Magnetism, 1 H, Fowkes & I.¥arwood. Vol, 1, |
Ele}:tﬁciay and Magnstism, D C Tayal, 1988, Himalaya Publishing House.
Unwi§t; Physics, Ronald Lane Resse, 2003, Thomson Bﬁ}:ﬂm‘éo!e

i v, DAGntfiths, Introduction ta Electrodwvnamics, 3rd Edn, 1048 R

991, Oxford Univ. Press
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sryamin Cummings.
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UNIT-1

UNIT-2

UNIT-3

UNIT-4

UNIT-5§

Syllabus B.Sc, Part.

accessible and inaccessible states. Concept of phase space, y phase space and p phase _.Sh
. \1

7
B.Sc. Part-II »

PHYSICS
PAPER-1

THERMODYNAMICS, KINETIC THEORY AND STATISTICAL PHYSICS

The laws of thermodynamics : The Zeroth law, first law of thermodynamics, internal
energy as a state function, reversible and irreversible change, Carnot’s cycle. camnot
theorem. second law of thermodynamics. Claussius theorem inequality. Entropy, Cha.nge
of entropy in simple cases (i) Isothermal expansion of an ideal gas (i) I%eversnble
isochoric process (iii) Free adiabatic expansion of an ideal gas. Concept of entropy. .
Entropy of the universe. Entropy change in reversible and irreversible processes, Entropy
of Ideal gas, Entropy as a thermodynamic variable, S-T diagram, Principle -of increase of -

entropy. The thermodynamic scale of temperature, Third law of thermodynamics, Concept _
of negative temperature. g

Thermodynamic functions, Internal energy, Enthalpy. Helmholtz function and Gibb’s free )
energy, Maxwell’s thermo dynamical equations and their applications, TdS equations,
Energy and heat capacity equations Application of Maxwell’s equation in Joule-Thomson
cooling, adiabatic cooling of a system, Van der Waals gas, C!ausius-Clapeyrczn heat
equation. Blackbody spectrum, Stefan-Boltzmann law, Wien's displacement law, ~
Rayleigh-Jean's law, Planck’s quantum theory of radiation.

P .
AN

Maxwellian distribution of speeds in an ideal gas: Distribution of speeds and velocities, = {

experimental verification, distinction between mean, rms and most probable speed values.

Doppler broadening of spectral lines. Transport phenomena in gases: Molecular collisions - ,]

mean free path and collision cross sections. Estimates of molecular diameter and mean _

free path. Transport of mass, momentum and energy and interrelationship, dependence on
temperature and pressure.

Behaviour of Real Gases: Deviations from the Ideal Gas Equation. The Viral Equation. 1
Andrew’s Experiments on CO2 Gas. Critical Constants. —'

S,

The statistical basis of thermodynamics: Probability and thermodynamic probability.
principle of equal a priori probabilities, statistical postulates. Concept of Gibb's ensemble, -

space. Equilibrium before two systems in thermal contact, probability and entropy,

Boltzmann entropy relation. Boltzmann canonical distribution law and its applications, —
law of equipartition of energy.

Iransition to quantum statistics: 'h' as a natural constant and its implications, cases of )
particle in a one-dimensional box and one-dimensional harmonic oscillator. l'

<

)

=,

Indistinguishability of particles and its consequences, Bose-EinsteinA& Fermi-Dirac ¢
conditions, Concept® of partition function, Derivation of Maxwell-Boltzmann, Bose- —
Einstein and Fermi-Dirac Statistics, Limits of B-E and F-D statistics to M-B statistics

S.
Applicatu?n of B-E statistics to black body radiation, Application of F-D statistics to free =
clectrons in a metal.

II Physics Bastar University, Jagdalpur (C.G.)



UNIT-1

UNIT-2

UNIT-3

UNIT-4

UNIT-5

B.Sc. Part-1
PHYSICS
PAPER-II
WAVES, ACOUSTICS AND OPTICS

Waves in media: Speed of transverse waves on uniform string, speed of longitudinal
ave :

waves in a fluid, energy density and energy transmission in waves. Waves over liquid

surface: gravity waves and ripples. Group velocity and phase velocity a|.1d relationship
between them. Production and detection of ultrasonic and infrasonic waves and

applications. o i _
Reflection. refraction and diffraction of sound : Acoustic impedance of a medium,
percentage reflection & refraction at a boundary. impedance matching fof transducers,

diffraction of sound, principle of a sonar system, sound ranging.

Fermat's Principle of Extremum path, the aplanatic points of a sphere and other
applications. Cardinal points of an optical system, thick lens and lens combinations.
Lagrange equation of magnification. telescopic combinations, telephoto lenses.
Monochromatic aberrations and their reductions; aspherical mirrors and Schmidt corrector
plates. aplanatic points, oil immersion objectives. meniscus lens.

Optical instruments: Entrance and exit pupils, need ior a multiple lens eyepiece, common
types of eyepieces. (Ramsdon and Hygen's eyepieces).

Interference of light: The principle of superposition's, two slit interference, coherence
requirement for the sources, optical path retardations, Conditions for sustained
interference, Theory of interference. Thin films. Newton’s rings and Michelson
interferometer and their applications its application for precision determinations of
wavelength, wavelength difference and the width of spectral lines. Multiple beam

mterference_ in parallel film and Fabry-Perot interferometer. Rayleigh refract meter,
Twyaman-Green interferometer and its uses.

Slgﬁ"action, Types of Diffraction, Fresnel's diffraction, half-period zones, phasor diagram
nd integral caleulus methods, the intensity distribution, Zone plates, diffraction due to

straight edge, Fraunhofer diffraction d i .
i ue to a singl D) :
Parallel slit, Plane Diffraction gle slit and double slit, Diffraction at N-

Prism, telescope.
Polarized lig ; . !
i ,-D::t a:?d i{s mathematical representation, Production of polarized light by
oo ?\ e"racnon and Scattering. Polarization by double refraction and Hunvgens'c 1
¥, Nico i . J vgens's
Sl prism. Retardation plates, Production and analysis of circularly and
¥ polarized light. Optical activity and Fresnel’s theory Biquanz polari te;
s imeter.
Laser system: Basi N
: Basic : ;
coherence of a Souir:p?les of Lasers, coherence length and coherence time, spatial
- ] > Linstein's A a . i
smissions, conditions for | nd B coefficients, Spontancous and induced

or i 5y
:e-I'ﬂe laser ang, Applicat?::sr z;t;on’ POXUIanon inversion, Types of Laser : Ruby and. ~
asic : aser : ication i s -
S of non linear Optics and Generation opfpgcatlon in communication, Holography and
) armonic.

grating. Rayleigh criterion, resolving power of grating , |

Syllabus B, Part. 3

11 Physics Bacen v .



CPHYSICS
PAPER-I .
v Ol ANTUM MECHANICS,
RELATIVITY. QUANTUM -
ATOMIC MOLECULAR AND NU CLEAR PHYSICS

- v i, ~ | "

LN Reference systems. inertial frames. Galilean :n'iariance propagation 0? x::!lzt\ \U&‘\o'
Morley experiment. search for ether Postulates for the gpeulal ltheoj} ‘m it'n\ 1 \xt«q\:;
iransformations. length contraction. time dilation. velocity addition.” vanation 01 mass # it

velocity. mass-energy equivalence. particle with zero rest mass.

UNIT- Origin of the quantum theory - Failure of classical physics 10 ﬂe\\pla.v.nrt!fc pl'm;\jnfcn{x‘ T-kh
as black-body spectrum. photoelectric effect. Compton effect. Wave-particle duaiity.

rcie £ e the cONCE o Phase an
uncertainty principle. de Brogiie's hypothesis for matter waves. e concept of Phase a d

5
. ~ AUEC QS an arners
group velocities. experimental demonstration of mater waves. Davisson and Garners

; \ A d Jie's concepts hr's co .mentary Principle.
experiment. Consequence of de Broglie's concepts. Bohr's compler an f

P, . i eaioe of a particle m a bo
Bohr's correspondence principle. Bohr's atomic model. energies ot a particlc 1 a DOX.
< .. 5 . . . LN T ~ a0 )
wave packets. Consequence of the uncertainty relation. gamma rav microscope, diffraction
at a sht.

UNTT-11 Quantum Mechanics: Schrodinger's equation. Qtatistical interpretation of wave function.
Orthogonality and normalization of wave function. Probability current density. ['xwtulz\[n}f
basis of quantum mechanics. operators. expectation values. Ehrenfest’s theorem, transition

g, probabilitics. applications 10 particlc in a oneand three dimensional boxes. harmonic
oscillator in one dimension, reflection at a step potential, transmission across a potential
barrier.

UNTL-1Y Spectra of hydrogen. deuteron and alkali atoms spectral terms, doublet fine structure,
sereening constants for alkali spectra tor s. p. d and f states. selection rules. Discrete set ol
electronic energies of molccul% quantization ©
determination of inter-nuclear distance. pure
Dissociation |

f vibratiom/and rotational energics.
rotational and rotation vibration spectra.
imit for the ground and other electronic states. transition rules for pure
vibration and electronic vibration

spectra. Raman effect. Stokes and anti-Stokes lines.
complimentary char

acter of Raman and infrared spectra. experimental arrangements for
Raman spectroscopy.

UNIT-3 Structure of nuclei:- Basic Properties of Nuclen: (1) Mass. (2) Radii. (3) Charge, (4)

Angular Momentum. (3) Spin. () Magnetic Moment (p). (6) Stability and (7) Binding

Fnerey. Nuclear Models:- Liguid Drop Model. Mass formula. Shell Model. [ypes of |
Nuclear reactions, laws of conservation, Q-value of reactions.

particles with matter, lonization chamber. GM Counter. Cloud Chambers. Fundamenta!
Interactions, Classification of Elementary Particles. Particles and Antiparticles. Baryons.

Interaction of Energetic

¥l‘§»-peroxxs. Leptons. and Mesons. Elementary Particle Quantum Numbers: Baryon
Number. Lepton Num

_ ber. Strangeness. Electric Charge. Ilypercharge and Isespin.
introductory idea of discovery of | Iiggs Boson

f !.)}I AND REFERENCE BOOKS:

'l k‘ﬁ t‘,‘,”’”' Ay VW Jata- ! .
{ nd G K. Mehta: "Introduction to Modem Physics™ (Affilinted Tasi-West Press 1989




N e

UNIT-1

UNIT-1I

UNIT-11

UNIT-IV

UNIT-V

TEXT AND REFFERENCE BOOKS:

B.Sc. Part-III
PHYSICS
PAPER-II B
SOLID STATE PHYSICS, SOLID STATE
" DEVICES AND ELECTRONICS

Amorphous and crystalline solids. [flemen;s of symmetry. \e\t?&:yl\]l\t,,\‘;yt;\:\(lz::i\ -
lattices, Crystal planes. Miller indices. Laue's cquaﬂ\on t.c-r X-ray ¢ m:: f;thm'L\:IU“‘M;
Bonding in solids. classification. Cohesive energy of sohid. Made }LT‘:’T".:,\ )a F.“M;“; -

of Parameters. Specific heat of solids. classical theqr} tyDulong-Pmt\ ]t‘ ‘p.v | f-':

Debve theories. Vibration modes of one dimensional monatomic lattice. ispersion
relation. Brillion Zone (Gphowiu zeme )

———————

Free clectron model of a metal. Solution of one dimensional Schrédinger k'\;tt.kir\frm N a

constant potential. Density of states. Fermi Energy. Energy bands in a solid cl\mmg; —
Penny model without mathematical details). Difference between Metals, ln\'ulﬁlmr and
.Qcmi::omiuclors. Hall effect. Diq Para and Ferromagnetism, Langey m‘.\‘- mgm'_\ ot dig and
para-magnetism,  Curie- Weiss's  Law., Qualtative  description of  Ferromagnetism
(Magnetic domains). B-H curve and Hysteresis loss

Intrinsic and extrinsic semi conductors. Concept of Fermi level, Generation and ———
recombination of electron hole pairs in semiconductors. Mobility of electrons and holes,
drift and diffusion currents, p-njunction diode. depletion width and potential hu'rr;s'.
junction capacitance. 1-V characteristics, Tunnel diode. /m diode, Light emitting
diode. solar cell. Bipolar transistors. pnp and npn transistors. characteristics of transistors.

different configurations. current amplification factor. FET and MOSFET ( ‘haracteristics.

Half" and full wave rectifier. rectifier efficiency ripple
Inductor filter. L and 7 section filters. Zinger diode. regul
diode. Applications of transistors. Bipolar Transistor
parameter equivalent circuit.

factor. Bridge rectitier. Filters.
ated power supply using zinger
as amplifier, h-parameter, h- ———
lransistor as power amplifier. Transistor as oscillator.

principle of an oscillator and Bark House's condition. requirements of an osciilator, Wein- —————
Bridge oscillator and Hartley oscillator.

—————

Digital Circuits:  Difference between Analog and Digital Circuits. Binary Numbers
Decimal 1o Binary and Binary 10 Decimal Conversion, AND. OR and NOT Gates ™
Realization using Diodes and Transistor). NAND and NOR Gates as Universal Gates,
XOR and XNOR Gate. De Morgan's Theorems, Boolean Laws. Simplification of Logic

Cireit using Boolean Algebra, Digital to Analog Converter. Analog 1o Digital Converter, ———

. X 1A N Oy
L Introduction 1o solid state phvsics: Kittle. _
N < RS ‘ > ;
= Solid State Phvsies: AT Dekkar.
3. Electronice Circuirs: Mottershead —_—
i. };lcc%romc Circuits: Millman and Halkias.
.\cmxconduutm' Devices: SM. Sive
(7). t Cetronie deyiges: T.L. Flovg .
" Device and Cire,es : ha
g ]d ( N - A - .
8. e & Cireuits: 1 Millman and C. Halkias
(-) l'l u\_.\l‘:w indamenyy) and Applicatione. D (» i} —————
- Ulectricity gy gl and Lo onst D Chatopadhvan and P.C. Rakshit.
}oangd A’lagnumn. K. K. Fiwari o 1
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