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‘ SCHEME OF EXAMINATION I

The Number of Papers and the maximum marks for each pa_per
] ‘N against
together with minimum marks required for a pass are shown agai

each subjecls separately. 1t will be necessary for a Candidate to Pas;
in the theory part as well as the practical part of the subject of a subje?
Paper wherever prescribed separately. Classificalion of successiul
candidate shall be as follows :

of the aggregate candidate shall be as follows :

First Division 60% } 1(a) Par-I Examination

Second Division 48%}J (b) Part- 1l Examination
() Parl-111 Examination

AII the rest shall be declared to have passed the examination, il ::1;:3-

' | )i Ivision shall be
oblain minimum pass marks each subject viz, 36% no division sha
awarded at the part-] part-II examination.
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CORE MODULR SYLLABUS FOR
ENVIRONMENTAL STUDIES

FOR UNDERGRADUATE COURSES OF ALL BRANCHES
OF HIGHER EDUCATION

Unit |

The Mulﬁdisciplinur}' n

Definition , scope and imporance
Need lor public awarcness,

aluire of Cnvironmental studies

Unit 2

Natura] Resources:
Renewa[:le and non-renewable résources:

* Natural resources and associated problems.
a) Forest resources: Use and over-

and tribal people,
b) Waler resources: Use and over-
floods, trought, conflig(s
c) Miner) resaurces: Use

utilization of surface and groundwater,

OVCr water, dams-benefits and problems.

and exploitation, environmental effects of

tsources, case studies,

4y TFood resoirces: Wirld food problems, changes caused by agriculture
and avergrazing, effects of modemn agriculiure, fertilizer-pesticide
problems, water logging, salinity, case studies.

¢) Lnergy .resources: Growing tnergy needs. renewable ap

nonrencwable energy sources, use of alternate energy sourrces. Case
studies.

f) 1 and resources: Land as a resource, Land d

Lau:lslides, soll erosion and desertiftcation

Role of an Individual in conservation of p
“quituble

egradation, man induced

atural resources,
us¢ of resources for Sustainable [ifestyles.

Unit 3
F.cosystems
Concept of an ECosysteln.

Siructure and function of an ecosystem.
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o o o B

Definition

Producers. consumers and decomposers.

Energy [low m the e.cus}rs;lem :
Ecological succession

Food chains, food webs and ecological pyramrds

Introduction. types, characteristic features. structure and [unction ol the .
[ollowing ecosystem: ) L
Forest ccosysiem

Grassland ecosysicin

Desert ecosysiem

Aqualic ecosystems (ponds, sireams, lakes, rivers, aceans, esiuarics)

Unit 4
Biodiversity and ils conservation

Introduction — Defnition; genetie, species «nd ecosysiem diverssily.

Bicgeographical classification of India

Value of biadiversity: consumptive use, productive use. social. ethical,
aesthenc and option values |

Biodiversity at global, National and local levels.

India as a mega-diversity nation

Hot-spots of biodiversity.

Threats o biodiversity: habitat loss, poaching of wildtile, man-willife
conllicts

£ndanzered and endemic species of India

Conscrvation of biadiversity: [n-situ and Ex-situ conservation ol
biodiversity.

Unit 5

Env_irnnmcntnl Pollution

Causes, effects and control measures of:-

a. Air pollution b. Water pollution e. Soil pollution

d. Marine pollution e. Noise pollution £ Thermal pollution

g, Nuclear hazards

Solid waste Management: Causes, cffects and contral measures of urban
and industrial wastes.

Role of an individual in prevenlion of pollution

M.D.S.U. Syllabus /B Se. Part-11/ 9

Pollusion case studices.
Disaster management; Noods, earthquake, cyclone and landslides.

Unil 6
Social I[ssues and the Environment

l‘rom Unsustainable o Sustainable development
Urban problems related to energy

Waler conservalion, rain water haryesting, watershed management

Resetllement and rehabilitation of people; its problems and concerns. Case
Studics.

Environmental ethics: lssues and possible solutions.

Climale change. global warming, acid rain, ozone layer depletion, nucle?
accidents and holocaust. Case studies.

Wasleland reclamation.
Consumerism and waste products.
Environmental Proleclion Acl
Air ( Prevention and Conlrel of Pollutien) Act.
Water {Prevention and Control of Pollution} Act.
Witde life Protection Act.
Foresl Conservation Act.
Issues involved in enforcement of environmental legislation,
Public Awarcness. _
Unit 7

Human Population and. the Environment
Population growth, variation among nations.
Population explosion- Farmly Welfare Programme.
Environment and Human health.
Human Rights.
Value Educalion.
HIV/AIDS. '
Women and Child Welfare,
Role of Information Technology in Environment and human health.

Case Studies.
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Unit 8: Field Wﬂrk

Visit to a local arca to document environmental assels- river / foresl /
grasslands / hill/ mountain.

Visit 1o local polluted site- Urban /Rural / Industrial fAgricultunal.
Study of common plants, insects, birds.

Study of simple ecosystems- pond, river, hill slope, etc,

Has rfrard fas - gafawey fasme

Bl W2

Wawﬁa&mﬁwﬁtﬁw@wﬁmﬁaﬁawmw

oz fadra
UTRidsd w9«

=rq°1=ﬁaawqa IEERYT WEHT : wrhEfaw wWeE od 9ad
Wl Ty

1.

99 EE Hq'-:fmqaarﬁwhﬂw AT BF e, R Pysgtvy
G U9 9% 99 Gd WOl WOy

EEREIE mﬁwwwaﬁv@mﬁmﬁnmw
v fEre, ami @ wees od o

XLD.S. U Syllabus #B. Se. Part- 11/ 11

T TEIATSN, UHfaw wRerh & W ¥ aufdrs (e uaq
STzt @ fog wamrl &1 Suged 9w |

oe g
griRRerfast a=
TiRefas 9% @ YR
Rl 63 @ WRE v mrdeire)
JAGF, ITE], AYTed
qrferfrad) 5 ¥ Sl vae

iR gy

Qlel HEE, WRIA Ud mﬁﬁaﬁ‘-rcﬁl

alRaa, g, fAdwarg, o, w@eer od a?ramun?wﬁ

3N T aTiRRRifE o=

9} 9 @ Jeor qiifRufaa o

A, weee mRRAfas d=

. e wRRefon <= (Fem, am $ia, e, wgg)

gPIR aqY

og falear vg dveor
gey — aidrey © ST, ool @@ o R
HNA B Sadmiiors aifime
FalQfden ®7 qee, Seirf Suafiar, Saoedy sumifian S,
Alcis =4 AW @ dpieas TR
TP, ¥edl vd e wR W S fafren
MR UF Hmfafduar e
wafRfRe & agwre -
Wafafoeer @ wav - anarwer, TRty & lﬁm?rxf, AT~ TH



12 /ML.DLS.UL Syllabus / B. Se. Part- 11

& fu foREmrg
IR &7 9w vg9 wnfRe ek
S fafderar o1 e - W@ W v gl e wRem

SHls UTH
qgieofia yque
trﬁhw,w,nﬂmﬁﬂﬁtlﬁwm
a) Y T b} w1 wEw c) &1 wEE

d) W wgNT  e) = Wy f) e wgEr

g ey W | | |
ora aaRe wEue - wEd. ud olilgifte s @& HRY W
I RgEer ¥y

yeun Ry 4 egfdra qftv

qeuv B IWRH

UMUST WEEH : qlg, ™, whard Ud 3ol

SPIE USGH
HHAMAS 437 U9 qaiawo

Faad ¥ gaq e
oaf ¥ Wafta IS 9Hwy
e GV, 9§ o ﬂuuﬂ,l STel Warg e
A w1 TaN W 9 FEee
qafgror Y, 998 Td 99 AR
werary oRads, daw awefy, o, SR s

M.D.S.U. Svllabus/ B. Sc. Part-11/ 1)

WnieaEe T anfire gane

TRy ey By

any Parey (Framor va gy gguw A
St (R gd Ao ggger g

Ty WA Hwervr R

a1 o Ry
EICEUERE U I G o E i B i e
WTH ST

SEAESRAL
AT9d IO SdT U4 TigNoT
W gfn AR @ @ A
SR e, aRaN e A

QTR Ud HiHa Wiy — {9 EER
giferm [Rren
TeaTg A/ USE

Afge U R e
qalaRe g4 AE @ H oga U9 Al o e
T HHIT (TCHIHST / SRS SeyH)

Py IATH
ey =t & 9
qafny SRASll & o T /U @ BEE, 9Ed) gare
i ot O B A - wEd T s,
W TRRYRE o3 & asrm — e, 99, 2R goedl



14/M.D.S.U. Sylinbus/ B, Sc. Part - 11
B.5¢. PART II EXAMINATION

[PHYSICS |
Scheme of examination: .

Three Theory Papers Min.Pass Marks 54 Max. Marks 150
Paper-1: Thermodynamics and Statistical Physics

3 hrs. Duration 50 marks
Paper-11; Elcctronics 3 hrs. Duration 50 marks
Paper-liI: Optics 3 hrs. Duralion S0 marks
Praciical
5 hrs. Duralion Min. Pass marks 27 Max. Marks 75

Note: There will be two experiments of 5 hrs. duration. The distribution of 75
marks will be as follows:

Two experiments (one-from cach group) each of 25 marks - 50
Viva - 15
Record . - 10

Total 75
Workload:

Each paper must be given 2 hrs. per week for theory. Practical must be given 4
brs per week. For laboratory work-each batch must not be of morc than 20
students.

PAPER-I-THERMODYNAMICS AND STATISTICALPHYSICS
Duration ; 3 Hrs, Max Marks : 50
NOTE - Question paper will have three part viz, Part-A (15 marks), Part- B (15
Marks} and Part-C (20 Marks). Students are required to answer, all ten very
short type questions (50 words each) in Part-A. Each question carry 1.5 mark.
Part-B, answer all five short type questions (100 words each). Internal choice
has been given to each question, Each question carry 03 marks.

In Part-C, candidetes are required to atlempt all three essay type questions
(400 words cach), Internal choice has been given to each question. The marks
in this Part will be 7+7+6=20 marks.

UNIT-I

Kinetic Theory of Gases _

The Distribution of molecular velocities: dis(ribution law of molecular
velocities, Most probabie, Average and R.M.S. velocitics, Enerpy distribution
function, Efusion and moleculer beam, Experimental verification of the Maxwell
velocity distribution, the principle of equipartition of energy, Transport
Phenomenon @ Mean free path, distribution of free paths. Coefficients of
viscosity, thermal conductivity, diffusion and their inter relation.
Thermodynamic Interactions : Thermal interaction. Zeroth law of

At S T B T L e .. T .
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thermodynamics. System in thermal contact with a heal reservoir (caneonical
distribuiron) ,Energy fluctuations, Entropy of a system in a heat bath, Helmhoitz
free energy, adiabatic interaction and Enthalpy, General interaction and first
l2w of thermodynamics. Infinitesimal general interaction, Gibbs free energy.
Phase (ransitions. - |
UNITA
Clausius-Clapcyron equation, vapor pressure curve. Heal engine and efficiency
of engine, Carnot cycle. Thermodynamic scale as an abselute scale, Maxwell
relations and their applications. ‘
Production of low temperatures and applications : Joule Thomson expansion
and J.T. coefficients for ideal as well as van der Waals gas. Porous plug
experiment. Temperature inversion, Regenerative cooling, Cooling by adiabalic
demagnetization. Liquid Helium, He-I and He-11, Super fluidity. Refrigeratton -
through helium dilution. Quest for absolule Zero, Nemst heat theorem.
Classical Statistics : Validity of classical approximation. Phase space, Micro
and Macro states, thermodynamic probability, relation between entropy and
thermodynamic prabability, Monoatomic ldeal pas. Barometric equation
| UNTT-IN

Specihc heat capacity of diatomic gas, Specific heat capacity of solids.
Quantum Statistics : Black body radiation and failure of classical statistics.
Postulales of quanium statistics, Indistinguishibility, Wave function and
exchange degeneracy, a priory probability. Bose Einstein statistics and its
distribution function, Planck distribution function and radiation formuta. Fermi
IDiare statistics and ts distribution function, Contact Potential, Thermionic
emission, Specific heat anomaly of metals, Nuclear spin statistics {ortho and
para hydrogen}.
Reference Books :
Berkeley Physics Course Vol. V-Statistical Physics,
Reif-Thermodynamics and Stafistical Physics
Loknathan and Khandelwal-Thermodynamics and Statistical Physics.
Sears-Thermodynamics Kinetic Theroy of gases and Slatistical Physics,
Kittle - Thermal Physics.

PATPER-II-ELECTRONICS
Duration ;: 3 Hrs. . Max, Marks : 50
NOTE - Question paper will have three part viz. Parl-A (15 marks), Part- B(15
Marks) and Part-C (20 Marks). Studenis are required to answer, all tcn very
short type questions (50 words each) in Part-A. Each question carry 1.5 mark.
Part-B, answer all five short type questions {100 words each). Intemmal chofce
has been given to each gpestion. Each question carry 03 marks.
n Part-C, candidates are required 1o attempt all three essay type questions

b R —
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(400 words each). Internal choice has heen given to each quesiion. The marks
in Lhis Part will be 7-+7+6=20 marks.

. UNITI
Circuit analysis: Networks some -important definitions,loop and nodal
equations based on DC and AC circuits (Kirchhof's Laws)
Four terminal networks: current voltage con venlion,open, close and hybrid
parameters of any four terminal network, Input, output and mutual independence
for an active four terminal network.
Various circuits theorems: Superposition, Thevenin, Norton ,reciprocity,
maximum power transfer and Miller Theorems,
Semi-conductors: Charge densities in N and P materials, conduction by drift
and diffusion ofcharge carriers. PN diode equation, cdapacitance eflecls, nature
of charge carricrs by Hall efTect.

UNITII

Rectifiers: Halfwave, full wave and Bridge rectificr, calculation ofripple faclor
cfficiency and regulation. Filters, series inductor, shunt capacitor, . section
and w section {filters.

Yoltage regulation: Voltage regulation and voltage stabilization by Zener diode,
voltage multiplier,

Transistor and transistor bias circuiis: Notations and voll-ampere
characteristics for bipolar junclions transistor Concept of load Iine and operating
point, Hybrid parameters. |

l{se of transistor as amplifier: CB, CE, CC configurations and their equivalent
circuit. Analysis of transistor amplifiers using hybrid parameters and its gain
frequency response: Cascade amplifiers, basic idea of direct coupled and R-
Coupled amplifiers. Differential amplifiers.

Need of bias and stability of Q Point: slability factors, various (ypes of bias

circuits for thermal bias stability, Fixed bias, collector 1o base feed back bias
and four resistor bias.

Ficld effect transisiors : Junction Field effect transistor (JFET), circuit symbols,

biasing and volt-Ampere relations.
' | UNTTII
Amplifier with Feed back : Concept of feed back, positive and negative feed
back. Voltage and current feed back circusits.
Advantages ol negative fecd back : Stablilization of pain. Effect of negative

feed back on output and input resistance, Reduction of nonlinear distortion,
effect on gain-frequency response.

Oscillators: Criteria for self excited and self-sustained oscillators circuit
requirement for build-up of oscillation. Basic transistor oscillator circutif and its

¥.D.S.U. Syllabus/ B. Sc. Part-117 17

analysis, Colpilts and Hartley oscillators. R-C Oscillalors, cryslal oscillators
and its advantages.
Digital Circuils : Transistor as a swilch, logic lundamentals, AND, OR, NO'I,
NOR, NAND, XOR gates, Boolean algebra, De Morgan's theorem.
Positive and negative logic, logic gales circuils realization using DTL and
TTL logic. Simplification of Boolean expressions.
Reference:
|, John D. Ryder, Electronic Fundamentals and Applications.

Prentice Hall ol India Pvi. Ltd. New Delhi.
2. lohn D. Ryder, Enginecring Electronics : Mc Graw Hill Book
Jacob Miilman and Christose Hailkias, [ntegrated Elcctronics Analog
. and [hgilal Circuits and systems, Mc Graw Hill Lid.
4, Albert Paul Malvino. digilal computer electronics, Tata Me Graw Hill Co,

Ltd. New Delhi

E_.r.l

PAPER - III - OPTICS

Duration ; 3 Hrs. Max.Marks : 50
NOTE - Question paper will have three part viz. Part-A (15 marks), Part- B (13
Marks) and Part-C (20 Marks). Students are required to answer, all len very
short type questions {50 words each) in Part-A. Each question carry 1.5 mark.
Part-B; answer all five short type questions (100 words each). Internal choice
bas been given to each question. Each question carry 03 marks.
In Part-C, candidates are required to attempt all three essay type queslions
(400 words each). Internal choice has been given ta each guestion. The marks
(n this Part will be 74+7+6=20 marks.

UNIT-
Fermats Principle : reflection , refraction
Genceral theory of image formation : Cardinal points of an optical system,
general relatienships, thick lens and lens combinations, Lagrange cquation of
magnification, telescopic combinations and telephoto lens and eye picces.
Aberration in images: Chromatic aberrations, achromatic combination of lenses
in contact and separated, Monochrematic aberrations and their reductions.
Interference of a light : The principle of superposition, two slit interference,
colierence requirements of the sources, optical palh retardations, lateral shifi
of [ringes, Rayleigh refractometer and other applications. Localized fringes;
thin films, applications for precision measurements for displacements, Newlon's
[ing.

UNIT-}
Haidinger fringes: Fringes of equal inclination. Michelson intecferometer it's
applicatlion for precision determination of wavelength, Wavelength difference
and the width of spectral lines. Fabry Perot interferometer and etalon.
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Fresnel diffraction: Half periods zones, circular aperture, circular dis¢, Straight
edge, rectilinear propagation of light, comu's spiral, zone plate, phase reversible
zone plate. _

Fraunhoffer diffraction: Single slit, double slit, N slit,Intensity distripution,
Plane diffraction grating, reflection grating concave grating, different mounting
of grating, Resolving power, Reyleigh criterion, Resolving power : lelescope,
grating, prismt.

UNITII

Lasers and Holography: Spontancous and stimulated emssion, density of
states, Einstein's A and B coefficients. Ratio of stimulaled to spontaneous
{ransitions in a system in thermal equilibrium. Energy density of radiation as a
result of stimulated emission and absorptien, Condilion for amplification,
Population inversion, Mcthods of optical pumping, Energy level schemes of

~He-Ne and Ruby lasers, working of a laser source, Special fealures of a laser

source and their origin. Tunable Lasers (Qualitative discussion oniy)

Basic concepts of holography, construction of a hologram and reconstruclion -

of the image.

Polarization of light: Meaning of polarization, polarization by rcflection :

Brewster law, polarization by refraction through "Pile of plates”, Laws of Malus,

Phenomenon of double refraction, uniaxial and biaxial erystals, Huygens theory -

of double refraction, the ordinary and extra ordinary refractive indices.
Production and Analysis of Polarized Light: production of plane polarized
light, the Polaroid, Nicol prism, analyzer and polarizer, double image prisms,

! quarter and halfwave plates, production of circularly and elliptically polarized

light, rotation of plane of polarization, crigin of oplical rotation in liquids ard in
crystals. Specific rotation, Palarimeter { Laurent and biquariz) x
Reference Books :

1.  Principle of Oplics by B K Mathur

Optics by D P Khandelwal -

Introduction to modem optics by A K Ghatak (Tata McGraw Hill)
Optics by Brij Lal and Subramanium.

An Introduction to Modern Optics by G R Fowels

Optics Physics by Lipson and Lipson,

Esscntials of Lasers by Allen.

_ PHYSICS PRACTICALS

Duration: 5 hrs Min. Pass Marks 27 Max. Marks 75
In addition to the experiments listed below few more experiments may be set at
institution level, at par with the Standard of B.Sc. Pari 11 Total number of
experiments to be performed by the students during the session should be 6,
selecting any eight from each section. In examination two cxperiments are to be

' B AT LB R A
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performed taking at least one from each section. The lab tutorials are to be

done in lab. classes, so that these may be applied 1n regular lab work,

Scetion -A

1.  Study of adiabalic expansion of a gas or Determination of ? ratio of two
specific heats of a gas by Clement & Desorm’s melhod

2. Study of conversion of mechanical energy into heal .

Study of temperature dependence of (otal radiation. _

4.  Application of resislance thermometry ; delermine melting point of wax
using platinum resistance lhermometer

5. Application of thenmo emfl: Plot thermo emf Vs temperature and (ind the
neutral temperature and an unknown lemperature,

6. Conduction of heat through poor conductor: Determine {hermal
conduclivity of a poor conductor by Lee's method.

7.  Experimental study of probability distribution for a two oplion syslem
using a coloured dice.

8. ' Determination of velocity of sound, using CRO microphone, speakers by
standing waves. : ‘

9. Study of dependence ol Velocity of wave propagation on line parameters
using tarsional wave apparatus.

10. Stwudy of varialion of reflection coefficient with nature of termination

. using torsional wave apparatus.

11. Study of interference with two coherent sources of sound.

[2. Determination of wave lenpth of monochromatic light and refraclive index
of given liquid by Newtow's ring.

Section B :

.  Determination of principal points of a combination of lenses,

2. Use of diffraction grating, find 7 and its resolving power.

3. Deiennination of resolving power limit of resolutton of a telescope and

study of various eye pieces, (any 1wo)

Polarisation of light by reflection verify Brewster's law &. law of Malus

Study of optical rotation of plane of polarizaticn of sugar using polarimeter,

Study of interference of light with biprism and determine 2.

Usc of Michclson's interferometer and determine d?, 7 for sodium light.

Use of I°.P etalon to determine ? for sodium light,

Study of laser as a monochromatic source with reference to interference.

10. Study of laser as a monochromatic source with reference to diffraction

1I. Dectermination of dispersive power of prism material with the help of
spectromeler.

Computer Programming (Any Six)

.  Calculation of days between two dales of a year.
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To check if triangle exists and the type of the triangle

To find the sum of the sine and cosine series and print out the curve
To solve simultaneous cquations by elimination method

To prepare a mark list of polynomials

Fitting a straight line or a simple Curve to a given data

Convert a given inleger into binary and octal systems and Vice versa.
Inverse of a matrix

Spiral array

eference books

Raj Kumar - Practical Physics,

Gupta Kumar - Practicaf Physics.

D.PF Khandelwal - Manual of Practical Physics (Alka Publication, Ajmer)
Prof. Saraf - Physics through experiment '
Practical Physics by CBH Jaipur,
Practical Physics by RBD Jaipur.
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2 Reif-Thermodynamics and Statistical Physics

3. Loknathan and Khandelwal-Thennodynamics and Statistical Physics.
4, Sears-Thermodynamics Kinetic Theory of gases and Statistical Physics.
5. Kittle — Thermal Physics. - ' '
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