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Part -1
SYLLABUS FORENVIRONMENTAL STUDIES AND HUMAN RIGHTS
' (Paper code-0828)
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UNIT-1 THE MULTI DISCIPLINARY NATUREOF ENVIRONMENTALSTUDIES

Definition, Scope and
Importance Natural Resources:

Renewable and Nonrenewable Resources

(a) Forest resources: Use and over-exploitation, deforestation, Timber extraction,
mining, dams and their cffects on forests and tribal people and relevant forest Act.

) Water resources: Use and over-utilization of surface and ground water, floods
drought, conflicts over water, dams benefits and problems and relevant Act.

(c) Mineral resources: Use and exploitation, environmental effects of extracting and
using mineral resources.

(d) Food resources: World food problems, changes caused by agriculture and

overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water
logging ,salinity.

(e) Energy resources: Growing energy needs, renewable and non-renewable energy
sources, use of alternate energy sources.

(H Land resources: Land as a resource, land degradation, man induced landslides
soil erosion and desertification.

(12 Lecture)
UNIT-II ECOSYSTEM
(a) Concept, Structure and Function of and ecosystem
- Producers, consumers and decomposers.

- Energy flow in thee co system
- Ecological succession

- Food chains, food webs and ecological pyramids.

Introduction, Types, Characteristics Features, Structure and Function of
Forest, Grass, Desert and Aquatic Ecosystem.

(b)  Biodiversity and its Conservation

Introduction - Definition: genetic. species and ecosystem diversity

- Bio-geographical classification of India.

Value of biodiversity: Consumptive use. Productive use, social ethics,
aesthetic and option values.

- Biodiversity at global, National and local levels.

- India as mega-diversity nation. M
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UNIT-
(@)

(b)

Hot spots of biodiversity.

- Threats to biodiversity: habitat loss, poaching of wildlife, man-wild life conflict.
- Endangered and endemic species of India.

- Conservation of biodiversity: In situ and Ex-situ conservation of biodiversity.

(12Lecture)
11

Causes, effect and control measures of
- Air water, soil, marine, noise, nuclear pollution and Human population.

- Solid waste management: Causes, effects and control measures of urban
and industrial wastes.

- Role of an individual in prevention of pollution.

- Disaster Management: floods, earthquake, cyclone and landslides.

(12Lecture)

Environmental Management

- From Unsustainable to sustainable development.

- Urban problems related to energy.

- Water conservation, rain water harvesting, water shed management.
- Resettlement and rehabilitation of people, its problems and concerns.
- Environmental ethics: Issues and possible solutions.

- Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust.

= Wasteland reclamation

- Environment protection Act: Issues involved in enforcement of environmental
legislation.

- Role of Information Technology in Environment and Human Health,
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UNIT-1V

General background and historical perspective- Historical development

and concept of Human Rights, Meaning and definition of Human Rights, Kind
and Classification of Human Rights.

Protection of Human Rights under the UNO Charter, protection of Human
Rights under the Universal Declaration of Human Rights, 1948.

Convention on the Elimination of all forms of Discrimination against women.
Convention on the Rights of the Child, 1989.

UNIT-V

Impact of Human Rights norms in India, Human Rights under the
Constitution of India, Fundamental Rights under the Constitution ofIndia,
Directive Principles of State policy under the Constitution of India,
Enforcement of Human Rights in India. '

Protection of Human Rights under the Human Rights Act, 1993- National
Human Rights Commission, State Human Rights Commission and Human
Rights court in India. '

Fundamental Duties under the Constitution of India.
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B.A. /B.Sc. Part 1

PAPER - I11
PRACTICALGEOGRAPHY
Max. Marks: 50
SECTION A
CARTOGRAPHY AND STASTISTICAL METHODS (M.M. 25)
Unit I Scale: Statement Scale , Representative Fraction (R.F.), Linear scale — Simple,

Diagonal, Comparative, and Time Scales.

Unit 11 Contour: Methods of showing relief: Hachures, Contours; Representation of
different landforms by contours.

Unit I11 Graph and Diagram: Line graph, Bar Diagram (Simple and Compound), Circle
Diagram, Pie Diagram

Unit IV Statistical Technique: Mean, Median and Mode

SECTION B '

SURVEYING - (M.M. 15)

Unit V £Chain and Tape Suiyey. Triangulation method, Open Traverse and Closed
Traverse

PRACTICAL RECORD AND VIVA VOCE ' (M.M. 10)

Books Recommended:
1. Davis, R.E. and Foote, F.S. (1953): Surveying, 4" edmon, McGraw Hill Publication, New York
2. Jones, P.A.(1968): Fieldwork in Geography, Longmans, Green and Company Ltd., First
Publication, London
Monkhouse, F. J. and Wilkinson, F.J. (1985): Maps and Diagrams. Methuen, London
Natrajan, V. (1976): Advanced Surveying, B.L. Publications., Mumbai
Pugh, J.C. (1975): Surveying for Field Scientists, Methuen and Company Ltd., London, First
Publication.
Raisz, E. (1962): General Cartography. John Wiley and Sons, New York. 5"edition.
Sarkar, A. K. (1997): Practical Geography: A Systematic Appmach Orlent Longman, Kolkata.
Sharma, J. P. (2001): Prayogik Bhugol., Rastogi Publication, Meerut 3", edition.
Singh, R.L. and Singh, Rana P.B. (1993): Elements of Practical Geography. (Hindi and English
editions). Kalyani Publishers, New Delhi,. -
10. Singh, L.R. (2006): Fundamentals of Practical Geography, Sharda Pustak Bhawan, Allahabad.
11. Venkatramaiah, C. (1997): A Text Book of Surveying, Universities Press, Hyderabad. %
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SECTION A

MAP INTERPRETATION, PROJECTIONS AND STATISTICAL METHODS

B.A./B.Sc. Part II
_ PAPER - 111
PRACTICAL GEOGRAPHY
Max. Marks: 50

(M.M. 25)

Unit 1 Distribution Maps: Dot Map, Choropleth Map and Isopleth Map.
Unit IT Map Projections: Definition and classification; Conical, Zenithal, and
Cylindrical Projections.
~Unit 11l Interpretation of Weather Maps: Use of Meteorological Instruments.
Unit IV Statistical Methods: Quartile: Mean Deviation, Standard Deviation and Quartile
" Deviation; Relative Variability and Co-efficient of Variation.
SECTION B
SURVEYING ' (M.M. 15)
~Unit vV ~Surveying: Whole Circle Bearing and Reduced Bearing, Methods of Prismatic

PRACTICAL RECORD AND VIVA VOCE

Compass Survey.

(M.M. 10)

Books Recommended:

1.
&
3.

Davis,

Alvi, Z. 1995 : Statistical Geography: Methods and Applications, Rawat Pub. New Delhi: .

R.E. and Foote, F.S. (1953): Surveying, 4" edition, McGraw Hill Publication, New York

Kanetker, T.P. and Kulkamni, S.V.(1967): Surveying and Levelling, Vol I and IT V.G. Prakashan,

Poona.

Pal, S.
Punmi
Raisz,

Sharm

——emuauva

. Singh,

editions). Kalyani Publishers, New Delhi,.

. Singh,
13

. Silk, J.

. Venkatramaiah, C. (1997): A Text Book of Surveying, Universities Press, Hyderabad.

Natrajan, V. (1976): Advanced Surveying, B.1. Publications., Mumbai.

K. 1999 : Statistics for Geoscientists, Concept publishing Company, New Delhi
a, B.C.(1994): Surveying, Vol I, Laxmi Publications Private Ltd, New Delhi.
E. (1962): General Cartography. John Wiley and Sons, New York. 5"edition

Sarkar, A. K. (1997): Practical Geography: A Systematic Approach. Orient Longman, Kolkata.

a, . P. (2001): Prayogik Bhugol., Rastogi Publication, Meerut 3", edition.
1979 : Statistical techniques in Geography, George Allen and Unwin, London
R.L. and Singh, Rana P.B. (1993): Elements of Practical Geography. (Hindi and English

L.R. (2006): Fundamentals of Practical Geography, Sharda Pustak Bhawan, Allah
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B.A./B.Sc Part I11

PAPER -1l
PRACTICAL GEOGRAPHY
Max. Marks: 50
SECTION A 2 )
' MAP READINGS AND INTERPRETATION (M.M. 20)
Unit I

Graphical Representation: Band graph, Climograph, Square root, Cube-root.

Unit II Topographical Sheets: Classification and numbering system (National and
International), Interpretation of Topographical Sheets with respect to cultural and
physical features.

Unit 111 Satellite .fmageries: Describing the Marginal Information, Image interpretation:
Visual Methods —Landuse /Landcover Mapping. Use and Application of GPS.

SECTION B B |

SURVEYING AND FIELD REPORT (M.M.20)

Unit IV -~ Surveying{Plane Tablg Survey, Basic Principles of plane table surveying, Plane

 table survey including intersection and resection.

Unit V

Field work and field report: physical, social and economic survey of a micro-
region.

PRACTICAL RECORD AND VIVA VOCE

- (M.M.10)
Books Recommended: ,
1. Archer, J.E. and Daiton, T.H. (1968): F ield Work in Geography. William Clowes and Sons
Ltd. London and Beccles. ,
2. Bolton, T. and Newbury, P.A. (1968): Geography through F. ieldwork. Blandford Press,
London. . : (
3. Campell, J. B. (2003): Introduction to Remote Sensing. 4" edition. Taylor and Francis,
London.
4. Chaunial, D. D. (2004): Remote Sensing and Geographical Information System(in Hindi),
Sharda Pustak Bhawan, Allahabad '
5. Cracknell, A. and Ladson, H. (1990): Remote Sensing Year Book. Taylor and Francis,
London.
6. Curran, P.J. (1985): Principles of Remote Sensing. Longman, London.
7. Davis, R.E. and Foote, F.S. (1953): Surveying, 4" edition, McGraw Hill Publication, New
York
g
9. Deekshatulu, B.L. and Rajan, Y.S. (ed.) (1984): Remote Sensing. Indian Academy of
Science, Bangalore.
10. Floyd, F. and Sabins, Jr. (1986): Remote Sensing: Principles and Interpretation. W.H.
Freeman, New York.
11. Gautam, N.C. and Raghavswamy, V. (2004). Land Use/ Lw Management
Practices in India. B.S. ad. -
ctices in India. B.S. Publication., Hyderabad @
B AR e - ————le
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Session 2021-22
PHYSICS

OBJECTIVES OF THE COURSE

The undergraduate training in physics is aimed at providing the necessary inputs so as to
set forth the task of bringing about new and innovative ideas/concepts so that the
formulated model curricula in physics becomes in tune with the changing scenario and
incorporate new and rapid advancements and multi-disciplinary skills, socictal relevance,
global interface, self-sustaining and supportive learning.

It is desired that undergraduate i.e. B.Sc. level besides grasping the basic concepts of
physics should in addition have broader vision. Therefore, they should be exposed to
socictal interfaec of physics and role of physics in the development of technologics.

EXAMINATION SCHEME:

I;

La 12

:.h

There shall be 2 theory papers of 3 hours duration cach and onc practical paper of 4 hours
duration. Each paper shall carry 50 marks. ;

Numerical problems of at least 30% will compulsorily be asked in each theory paper.

In practical paper, each student has to perform two experiments onc from cach groups as
listed in the list of experiments.

Practical examination will be of 4 hours duration- one experiment to be compieted in 2
hours. T

The distribution practical marks as follows:

Experiment s 15+15=30
Viva voce . 10
Internal assessment ; 10

The external examiner should ensure that at least 16 experiments are in working order at
the time of examination and submit a certificate to this cffect.
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_ PRACTICALS @\5 7

ST RUE 16 (Eight from cach ;:r‘.-u']»]
Taperiments out of he faliowing o sunilar experiments of equal standaid

e |
and e ulars s T :t.z@m;‘gr’mmf-
of Tly wheel.
&7 Moment of incrtia of jegula padivs by inertin table.
¢ pomentuim in 1wo dimensiond

"-"T‘ 5 B
e N tomeint of mertid

4, Swdy of conservation © | oscillations.
¥ -Siu{':}' of a cnnmmmd 'p:.'-ndulum.

N Study o damping ofabar penduium ander varicus mechanics.
2 Stdy of pscitlations under 3 ‘viﬁ];r;s'.a-.‘\pcnsimm. :

grudy of moduiue © {paidity Ty Max well's needle.
9. ?_}Cli.‘].'l.‘ﬂi!!;iij\‘ﬂ'; ol V. By ¢ earl € nppar s
and and hence

10

To study the psciliation of o rubber 1o draw @ pmvi:iiul encrey Curte

from it.
11. Study of oscillation ol a
Study of torsion of wire (static and dynaniic method).

poisson’s ratio of rubber ube.

moss LRGEr different combinations of springs-

14. Study of bending of o cantilever o1 @ heam.
grudy of flow of liquids through caniilanies.
Determination of surfact rension of & Haquid.

{ giudyel viscosity of 8 fluid b diftorent ER.A0S
aRrROUP-B

Useofa vibrauon pagnetometer o aludy @ frelt

T

2. Study ol magnatic field B due o d curvent.

3. Mensurement of low resistance by Carsy-r o5l hridye

4. Measuremant of inductance using impedance 34 diftareni frequencics.

5. Study of decay of currents in LR and RC circuits.

6. Response curve for LCR circuit and response frequency and quality factor.
7. Studyof waveforms using cathode-TaY oscilloscope:

8. Charact_e;ristics of a choke and Measurement of inductance.

9. Studyof Lorentz force-
j0. Study of discrete and continunous LC transmission line.

11. Elementary FORTRAN programs. Tlowcharts and their interpretation.
18.

To find the product of two matrices.
19.

Numerical solution of gquation of motion.
ation.

20. To find the roots of quadratic cat
E ’ OJ,;:/'&/
v 1 '.\ ,—-1 ™ ;..
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PRACTICALS B SC' 2?[&
Minigum 16 (Bight from each group) ‘
Faperiments out of the Tollowing or similar experiments of cqual standard

1. Swudy of Brownian motion,
Spudy of adiabatic expansion of a gas,
3. Study of conversion ol mechanical energy into heat.
4. 1leating efMcieney of clectrical kettle with varying voltage.
5. Study of temperature dependence of total radiation.

6. Study of emperature dependence of spectral density of radiation.

7. Resistance thermometry. '

8. Themmo cﬁ}! thermometiy. :

9. Con-.iu«:lin;ii ol heat through poor conductors of different geometrics.

10. Experimental study of probability distribution for a two-option system using @

coloured dice.
11. Study nfémlislical distribution on nuclear disintegration data (GM counter used @s 2
black box). _ '

12. Speed of \_J_;-'nvcs on a stretched strings.

13. Studies oni torsional waves in a lumped systen.

14. Study of interference with two coherent source of sound.

15. Chlandi's figures with varying excitation and loading points.

16. Measurements of sound intensities with different situations.

17. Characteristics of a microphone-loudspeakers system -

18. Designing an optical viewing systen.

19. Study of monochromatic defects of images.

20. Determining the principle point of a combination of lenses.

21. Study of interference of light (biprism or wedge film).

22. Study of diffraction at a straight edge or a single slit.

23. Study of F-P etalon fringes. _
Qﬂc.’"‘gmdy of diffraction grating and its resolving power.

5~ Resolving power of telescope system.

26. Polarization of light by reflection; also cos-squared law.

27. Study of optical rotation for any system.

28, Study of laser as a monochromatic coherent sourcce.

29, Study of a divergence of laser beam.

30. Calculation of days between two dates of a year.

31. To check if triangle exists and the type of a triangles.

12. To find the sum of the sine and cosines serics and print out the curve.
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- TEXT AND REFERENCE BOOKS:

e

. Introduction to solid statc physics: C. Kittel.

- Solid State Physics: A.J. Dekkar.
. Electronic Circuits: Mottershead.
. Electronic Circuits: Millman and Halkias.

L LY pY

_Electronic Fundamental and Applications:
. Electricity and Magnetism: K.K. Tiwarl.

PRACTICALS

Minimum 16

Experiments out of the following or similar ex

Determination of Planck’s constant.
by using Thomson tube.
[likan’s methods.

~i
i Determination of e/m
Determination of € by Mi
Study of spectra of hydrogen an
clectron proton). '
Absorption spectrum
Study of alkali or alka
Study of Zeceman effect for dete
Analysis of a given band spectrum.
Study of Raman spectrum using lase
Study of absorption of alpha and beta rays.
Study of statistics in radioactive measurement.
Coniometric study of crystal faces.
Determination of dielectric constant.
Hysteresis curve of transformer core.
Hall-probe method

16. Specific resistance an
<17 Characteristics of transistor.
JB:’fharactcristics of tunnel diode.

19. Study of voltage regulation system.

20. Study of regulated power supply.

71. Study of lissajous figures using CRO.

22, Study of VIVM.

23. Study of RC and TC coupled amplificrs.

24. Study of AF and RF oscillators.

Cr ow

of iodine vapour.
line earth spectra using a con

"J'I

Fe B

\o 00

10.
11.
]2
13.
14.

15.
d energy gap of semiconductor.

25. Find roots of f(x) = 0 by using Ic‘fwlsc}n Method.
e (/ (‘fﬁ i &

. ¥ 3,
JO— ﬂ\*ﬂ"')ﬁ‘i&

D.C hatopadhyay @

(Eight from each group)
periments of equal

d deuterium (Rydberg const

for measurement of magnetic field.

i)

5. Semiconductor Devices: S.M. Sze.

6. Electronic devices: T.L. Floyd.

7. Device and Circuits: J. Millman and C. Halkias. :
3 nd P.C. Rakshit.
Q

Rac Fiﬂ“i

standard

ant and ratio of masses of

cave grating.
rmination of a Lande g-factor.

r as an excitation source.

VIR
=)

Py~
Tl
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. Zoology
B.Sc. Part 1 (2019-20)
Practical

The practical work will, in general be based on the syllabus prescribed in theory and the
candidates will be required to show knowledge of the following:- '

. Dissection of Earthworm, Cockroach, Palaemon and Pila
«  Minor dissection—appendages of Prawn & hastate plate, mouth parts of insects, radulla

of Pila. -
(Alternative methods: By Clay/T hermacol/drawing/Model etc.)
- . Adaptive characters of Aquati¢, terrestrial, aerial and desert animals.

+ _Museum specimen invertebrate,
«  Slides- Invertebrates, frog embryology, Chick embryology and cytology, |

1
1

Scheme of Practical Exam Time: 3hrs -
1. Major Dissection 10 Marks
05 Marks

2. Minor Dissection
3. Comments on Excersice based on Adaptation 04 Marks

4. Cytological Preparation 05 Marks
5. Spots-8 (Slides-4, Specimens-4) 16 Marks
10 Marks

6. Sessional
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, Zoology
B.Sc. Part IT1 (2019-20)

Practical

i
|
!
L.

The practical work in general shall be based on the syllabus prescribed and the students will be
‘required to show the knowledge of the following: .

+ _Study of the representative examples of the different chordates (Classified characters).

« Dissection of various systems of scoliodon-Afferent and Efferent branchial cranial

nerves, internal ear. _ .

Alternative methods: By Clay/Thermacol/ Drawing/ Model etc.)

« _Simple microscopic technique through unstained or stained permanent mount.

- Study of prepared slides histological, as per theory papers.

+  Study of limb girdles and vertebrae of Frog, Varanus, Fowl and Rabbit.

« Identification of species and individual of honey bee.

« Life cycle of honey bee and silkworm.

+ Exercise based on Evolution and Animal behavior.

Scheme of Practical Exam Time: 3:30hrs

*  Major dissection (Cranial nerves/efferent branchial vessel) 10
! » Exercise based on evolution 05
i + Exercise based on applied zoology 05
': * Exercise based on animal behavior 04
i ' *  Spotting-8 (slides-4,bones-2,specimen-2) 16
i * Viva _ 05
1 * Sessional marks. 05

Nps N =)
f i ‘:-1
\ 4:}\ sy :“'.d
N T o
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B. Sc. Part 111 (2021-22)
«ZLoology

Practical

The practical work in general shall be based on syllabus prescribed in theory.
The candidates will be required to show knowledge of the following;

Estimation of population density, percentage frequency, relative density.
Analysis of producers and consumers in grassland. '

Detection of gram-negative and gram-positive bacteria.

Blood group detection (A,B,AB,0)

R.B.C.and W.B.C count
-Blood coagulation time

Preparation of hematin crystals from blood of rat
Observation of Drosophila, wild and mutant.

.Chromatography-Paper or gel.?

» ¢ Colorimetric estimation of Protein.

e

Mitosis'in onion root tip/

Biochemical detection of Carbohydrate, Protein and Lipid.

Study of permanent slides of parasites, based on theory paperf’

Working principles of pH meter, colorimeter, centrifuge and microscope:

Scheme of marks distribution . Time: 3:30hrs

* Hematological Experiment ' 08
*  Ecological Experiment: Grassland Ecosystem/ 06
Population Density/Frequency/relative density '
*+ Bacterial staining 05
* Biochemical experiment 06
*  Practical based on Instrumentation (Chromatography/

pH meter/microscope/centrifuge. 05
* Spotting (5 spots) 10
7 Viva 05
8. Sessional 05

54 ¥ i B

G5
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B.Se 1 (BOTANY)
PRACTICAL

Study ot external (Morphorgical) and intern
representative perera given in the theory,

Lo Algaer Glocoeapsa, Se

Fetocarpus, Sargassum, Batrachosperrmum
< Gram staining. .

Fungi: Albugo, Aspergillus, Peziza, Ay
Brvophyta: Riceia, Marchantia, Pellia

0. Gymnosperm: Cyeas, Pinus, Epherda,

PRACTICAL SCHEME

TIME: 4 Hrs.

Algac Fungi/Gram Staining

2 Bryophyta/Preridophyta
3 Gymnosperm
4. Spotting
S, Viva-Voce
0. Sessional
\ ) .
\\ . ;oA \ "] - L .
AL ¢ 1““ R ]
"N , O SRR iR

(Dr. JN Verma) (Dr. Rekha Pimpalgaonkar )

Proff. & Head Proff. & Head

Govt. D.B. Girls PG College Govt. N PG Science College

Raipur, (C.G)) Raipur, (C.G.)
/ ll AT s A
Smeghe Al u T Ae——

(Mrs, Sanchal Moghe) (Mr. Shivakant Mishra)

Govt. Bilasa Girls College, Bilaspur
N
" 4 '

Y

N
Q3
N

al (microscopic/anatomical) features of
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Singh. JS Singh SP and Gupta SR. Ecology and Environmental Science and Conservation, S.
Chand Publishing, New Delhi

Sharma. PD. Ecology and Environment, Rastogi Publications, Merrut
Hopkins, WG and Huner, PA. Introduction to Plant Physiology, John Wiley and Sons..
Pandey SN and Sinha BK, Plant Physiology, Vikas Publishing, New Delhi

. Taiz, L. and Zei ge;'. E. Pg‘;uanf:_;-sioIo@r, 5th edition, Sinauer Associates Inc. M.A, USA

Srivastava, HS Plant Physiology and Bfotec.’mqiagp, Rastogi Publications, Meerut

f 2 B.Sc. II (BOTANY)

| 1. Taxonomy: Detailed description and identification of locally available plants of the
families as prescribed in the theory paper.
| Economic Botany: Identification and comment on the plants and plant products
belonging to different economic use categories
Preparation of Herbarium of local wild plants.
Quantitative vegetation analysis of a grassland ecosystem.
Anatomical characteristics of hydrophytes and xerophytes.
Demonstration of root pressure.
Demonstration of transpiration.
! Demonstration of evolution of O in photosynthesis, factors affecting of photosynthesis.
f 9. Comparison of R.Q. of different respiratory substrates. .
10. Demonstration of fermentation.
11. Determination of BOD of a water body.
12. Demonstration of mitosis.

l .
J.' Practical
|
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PRACTICAL SCHEME

TIME: 4 Hrs.

1 Anatomy
) Economic Botany
3. Physiology
4. Ecology
5 Spotting
6 Viva-Voce
7 Project Work/ Field Study
3 !“ 1
A A 5 ;.,.-
el I’ﬂ | R f “'\LL'-“
(Dr. 1.N. Verma (Dr. Rekha Pimpalgaonkar )

Proff. & Head Proff. & Head

Gowt. D.B. Girls PG College Govi.N PG Science College

Raipur, (C.G.) Raipur, (C.G.)
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Books Recommended:

N
elson, DL, Cox, MM, Lehninger Principles of Biochemistry, W.H. freeman and
Company, New York, USA.

Cooper, GM, The Cell: A Molecular Approach, ASM Press & Sunderland, Washmgton
D.C. Sinauer Associates, MA.

Singh BD, Fundamental of Genetics, Kalyani Publication

Singh BD, Genetics, Kalyani Publication

Gupta, PK, Cell and Mblecular Biology, Rastogi Publications, Meerut

Singh, BD, Biotechnoldgy: Expanding Horizons, Kalyani Publications

Gupta, PK, Elements of Plant Biotechnology, Rastogi Publications, Meerut

Gupta, SN, concepts of lBiochemistry, Rastogi Publications, Meeru

Jain, JL, Jain S, Jain, N,.Fundamentals of Biochemistry, S Chand Publishing, New Delhi

B.Sc.- I (Botany)

Practical

1. Study of host parasite relationship pf plant diseases listed above.

Demonstration of preparatmn of Czapek's Dox medium and potato dextrose agar medium,
sterilization of culture medium and pouring.

Inoculation in culture tubes and petriplates.

Gram Staining.

Microscopic examination of Curd.

Study of plant diseases as listed in the theory paper.

Biochemical test of carbohydrate and protein.

Instrumentation techniques

b3

N oL W

PRACTICAL SCHEME
TIME: 4 Hrs. : M.M.: 50
1. Plant Disease/Symptoms 10
2. Instrumentation techniques 05
3. Staining of Microbes ' _ 05
4. Tissue Culture techniques - 05
5. Spotting 10
6. Project Work/ Field Study 05
7. Viva-Voce @J’;’;L/ 05~
8. Sessional 05
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PAPER - 1V
LABOBATORY COURSE

INORGANIC CHEMISTRY

A. Semi-micro qualitative anal

ionic species (two anions an
following: .

tions : NHy", Pb**, Bi**, (QI2Y Cd%, Fe™, AP, Co*, Ni**, Mn*, Zn*, Ba®, S***, Ca®*, Na*
\—/A:ﬁmﬁs 1 C0:*, $%,805%, 5,057, NOy, GHiCOO", CI, Br, I', NO3, SO4*
(Spot tests may be carried out wherever feasible)

B. Acid-Base Titration's

ysis (using HsS or other methods) of mixtures - not more than four
d two cations, excluding interfering, insoluble salts) out of the

* Standardization of sodium hydroxide by oxalic acid solution.

* Determination of strength of HCI solution using sodium hydroxide as intermediate.
* Estimation of carbonate and hydroxide present together in mixture.

* Estimation of carbonate and bicarbonate present together in a mixture.

* Estimation of free alkali present in different soaps/detergents

C. Redox Titrations

* Standardization of KMnOj by oxalic acid solution.
* Estimation of Fe(II) using standardized KMnOj solution.
* [Estimation of oxalic acid and sodium oxalate in a given mixture,

* Estimation of Fe(ll) with K2Cr207 using internal (diphenylamine, anthranilic acid) and
external indicator. :

D. lTodo / Iodimetric Titrations

¢ Estimation of Cu(II) and K2Cr207 using sodium thiosulphate solution iodimetrically.
* Estimation of (a) arsenite and (b) antimony iodimetrically.
* Estimation of available chlorine in bleaching powder iodometrically.
e Estimation of Copper and Iron in mixture by standard solution
thiosulphate solution as titrants.
ORGANIC CHEMISTRY

of K2Cr207 using sodium

(=

- Demonstration of laboratory Glasswares and Equipments.

2. Calibration of the thermometer. §0°—82° (Naphthalene), 113,5°-114° (Acetanilide), 132.5°-
133° (Urea), 100° (Distilled Water).)

3. Purification of{;rganic compounds by crystallization using different solvents,

e  Phthalic acid from hot water (using fluted filter paper and stemless funnel).
*  Acetanilide from boiling water,
*  Naphthalene from ethanol.

——
s 0N
*  Benzoic acid from water. @-%i/ / oo ; \

B.Sc.-| gl 2,
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\}D/etermmatmn of the melting points of organic compounds.

Naphthalene 80°-82°, Benzoic acid 121.5°-122°, Urea 132.5°-133° Succinic acid 184.5°-

185°, Cinnamic acid 132.5°-133°, Salicylic acid 157.5°~158°, Acetanilide 113.5°% 114°, m-
Dinitrobenzene 90°, p-Dichlorobenzene 52°, Aspirin 135°.
5. Effect of impurities on the melting point — mixed melting point of two unknown organic
compounds. ‘ ' |

* Urea - Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1).

ermination of boiling point of liquid compounds. (boiling point lower than and more
than 100 °C by distillation and capillary method).

Ethanol 78°, Cyclohexane 81.4°, Toluene 1 10.6°, Benzene 80°.
i.  Distillation (Demonstration)

* Simple distillation of ethanol-water mixture using water condenser.

* Distillation of nitrobenzene and aniline using air condenser.
\)/Sublimﬁon

» Camphor, Naphthalene, Phthalic acid and Succinic acid.

iil.  Decolorisation and crystallization using charcoal.

* Decolorisation of brown sugar with animal charcoal using gravity filtrations
crystallization and decolorisation of impure . naphlha[cne (100 g of naphthalene
mixed with 0.3 g of Congo red using 1 g of decolorlzmg carbon) from ethanol.

7.. Qualitative Analysis
Detection of eléments (N, S and halogens) and functional groups (Phenolic, Carboxylic,

Carbonyl, Esters, Carbohydrates, Amines, Amides, Nitro and Anilide) in simple
N ——— 'T—_-—_
organic compounds.

PHYSICAL CHEMISTRY

7 Surface tension-measurements,

© Detennine the surface tension by (i) drop number (ii) drop weight method.

*_~Surface tension composition curve for a binary liquid mixture.
2,~Viscosity measurement using Ostwald’s viscometer.

Determination of viscosity of aqueous solutions of (i) sugar (ii) ethanol at room

o
,/,:? 2 ‘T\
ok By N
W i s u

-

temperature,

B.Sc.-I
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. 5 s . . ) ’
Study of the variation of viscosity of sucrose solution with the concentration of
solute,

*  Viscosity Composition curve for a binary liquid mixture.

3. Chemical Kinetics

* To determine the specific rate of hydrolysis of methyl/ethyl acetate catalysed by

hydrogen ions at room temperature.
* To study the effect of acid strength on the hydrolysis of an ester.

» To compare the strengths of HCI & H;S04 by studying the kinetics of hydrolysis of
ethyl acetate.

4. Colloids
e To prepare colloidal solution of silver nanoparticles (reduction method) and other
metal nanoparticles using capping agents.

Note: Experiments may be added/ deleted subject to availability of time and facilities

B.Sc.l
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Hrs.5 PRACTICAL EXAMINATION M.M.50

Three Experiments are to be performed.

1. Inorganic — Qualitative semimicro analysis of mixtures. 12 marks

OR

One experiment from s‘ynthesis and analysis by preparing the standard solution.

und & determine its M.Pt./B.Pt.
6 marks

2. (a) ldentification of the given organic compo

entification of organic compounds by paper

(b) Determination of Rf value and id
6 marks

chromatography:

3. Any one physical experiment that can be completed in two hours including

calculations.

12 marks
4. Viva 10 marks
5. Sessional 04 marks

_Students one marks will be added to each of the experiment.

In case of Ex

Scanned by CamScanner



_ Paper -1V
LABORATORY COURSE

INORGANIC CHEMISTRY

~ Qualitative semimicro analysis of mixtures containing 5 radicals. Emphasis should be given 10

the understanding of the chemistry of different reactions. The following radicals are suggested:

CO*, NOy , §%, SO ,8:04%, CH;COO, F ,CI', Br, I', N0 » BOs*, Ci04, PO, NHe »
K+’ ph2+1 Cu2+!' Cd2+1 Bi3+1- Sn1+5 Sb3+5 Fe}i-g AIJ+, Cr3+] Zn2+1 Mn2+; C02+5 Nij,H—! Ba2+9 Sr+? Ca. ?
Mg2+. E

Mixtures should prcferably,} contain one interfering anion, or insoluble cozrnponeflt (BaSOf,
SrS0s, PbSOs, CaF2 or Al,03) or combination of anions €.g- COs* and SO5*, NO2 and NO3’,
Cl,Br,and I'. *

Volumetric analysis

(a) Dctenninatic;; of acetic acid in commercial vinegar using NaOH.
\_}b)/ Determmaﬁaé!ofalka'ﬁémn‘bem—anmaidmblﬂusing HCL. _
(c) Estimation of calcium content in chalk as calcium oxalate by permanganometry.
Estimation ef hardness afmater by EDTA.
(e)  Estimation ofﬁ_‘ferrous & ferric by dichromate method.
€3] Estimation of copper using thiosulphate.
/ Principles involved!in’ chrﬂmmag:ﬂpﬁicscparaﬁﬁusﬂﬂaper chromatogragiic separationof
following meta ions:Ai. Ni (1) and Co (11) ii. Fe (I1I) and Al (11I)

ORGANIC CHEMISTRY

e Detection of elements (X, N, S).

e Qualitative anatysis of unknows-erganic: cHmpo unds containing simple funciional groups
(alcohols, carhnxylitl:: agids, phenols, nitro, amine, amide, and carbonyl compounds,
carbohydrates)

B
e Preparation of Organic Compounds:

(i) m—dinitrobenzené, (i) Acetanilide, (iii) Bromo/Nitro-acetanilide, (iv) Oxidation of

primary alcohols-Benzoic acid from benzylacohol, (v) azo dye. /“”'r'w_z-,\
—_— 7 *\_;:f'_.'_?' ,g-,; & \‘\

- 2/ '-'I ;'-"-’ _ - '
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PHYSICAL CHEMISTRY

Transition Temperature

. D_f:terrnln;.ation of the transition temperature of the given substance by thermometric/
dialometric method (e.g. MnCl,.4H,0/StBra.2H:0).

Thermochemistry

e Determination of heat capacity of a calorimeter for different volumes using change of

enthalpy data of a known system (method of back calculation of heat capacity of
calorimeter from known enthalpy of solution or enthalpy of neutralization).
Determination of heat capacity of the calorimeter and: enthalpy of neutralization of
hydrochloric acid with sodium hydroxide. '

To determine the solubility of benzoic acid at different temperature and to determine AH
of the dissolution process.

To determine the enthalpy of neutralization of a weak acid/ weak base versus strong base/
strong acid and determine the enthalpy of ionization of the weak acid/ weak base.

To determine the enthalpy of solution of solid calcium chloride and calculate the lattice
energy of calcium chloride from its enthalpy data using Born Haber cycle.

Phase Equilibrium

e To study the effect of a solute (e.g. NaCl, Succinic acid) on the critical solution

temperature of two partially miscible liquids (e.g. phenol-water system) and to determine
the concentration of that solute in the given phenol-water system.

To construct the phase diagram of two component system (e.g. diphenylamine—
benzophenone) by cooling curve method.

e Distribution of acetic/ benzoic acid between water and cyclohexane.

Study the equilibrium of at least one of the following reactions by the distribution
method: '

() I2(aq) + T — T3 (ag)**
(if) Cu?*(aq) + nNH3 — Cu(NH3)n

Molecular Weight Determination

Determination of molecular weight by Rast Camphor and Landsburger method.

Note: Experiments may be added/ deleted subject to availability of time and facilities

J—

e 12 \
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Reference Books

l.
Mann, F G. & Saunders, B.C. Practical

2. Furniss, B.S., Hannaford, Al Smill?rg}:::fcghtiizjzminfdfaﬁfn ??9) .
Chemistry, 5th Eq. Pearson (2012) | B : Bt St

% Abluwalia, VK. & Aggarwal, R. Comprehensive Practical Organic Chemistry:
Preparation and Quantitative Analysis, University Press (2000). 22

4. Ahluwalia, VK. & Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative
Analysis, University Press (2000).

5. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Pracﬁcal Physical Chemistry, R. Chand &
Co.: New Delhi (2011). Garland, C. W.; Nibler, J. W. & Shoern-aker, D. P. Experiments
in Physical Chemistry 8th Ed.; McGraw-Hill: New York (2003).

6. Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H.
Freeman & Co.: New York :

B.Sc.-ll

Scanned by CamScanner



RS Fing = cheniedy

PRACTICAL EXAMINATION

8 Hrs.

M.M.50

Five experiments are to be performed

1. Inorganic - Two experiments to be performed

- Gravimetric estimation compulsory - 08 marks. (Manipulation 3 marks)
- Anyone experiment from synthesis and analysis 04 marks.
2. Organic - Two experiments to be performed.

- Qualitative analysis of organic mixture containing two solid components.

Compulsory carrying 08 marks (03 marks for each compound an
Separation).

d two marks for

- One experiment from synthesis

of organic compound (Single step)
04 marks.

3. Physical-One physical experiment

12 marks.
4. Sessional 04 marks.
5. Viva Voce 10 marks.

In case of Ex-Students one mark each will be added to Gravimetric analysis and Qualitative

analysis of organic iixture and two marks in Physical experiment

.1‘--. N\
"A 506" 2\ -('(2;0& J_L,J‘l :l/‘ * |
{& Alka Tt:.ﬂﬁuv) ! 5 ) 26:0€6. 2021 - 'f\-l\" el \,,{:.:\ ;b'l.""\ ”
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B.Sc. Part- 111

PRACTICAL

Max. Marks-50
- INORGANIC CHEMISTRY

Gravnmetnc analysis:

- -‘ Estimation of mckel (1I) using Dlmeﬂ:vlglyoxlme (DMG)
* Estimation of copper as CuSCN
* Estimation of iron as Fe,0; by precipitating iron as Fe(OH)s.

Estimation of Al (III) by precipitating with oxine and weighing as Al(oxine); (aluminium
oxinate).

| » Estimation of Barium as BaSOs
lnorganic Preparations: .

—of Tetraammmel.opper (11) sulpkate. [Cu(NH;):]S04.H20
e Cis and trans K[Cr(C204)2. (H20).] Potassium dmxalatodiaquachromate(lII)
e Tetraamminecarbonatocobalt (I1I) ion

g@nrPotassium tris(oxalate)ferrate(11)/ Soditim tris(oxalate)ferrate(I1)
e  Cu(l) thiourea complex, Bis (2,4-pentanedionate) zinc hydrate; Double salts (Chrome
alum/ Mohr’s salt) '

ORGANIC CHEMISTRY
1; Preparation of organic Compounds

e Acetylation of one of the following compounds: amines (aniline, o-, m-, p- toluidines and
0-,m-, p-anisidine) and phenols (B-naphthol, vanillin, salicylic acid)

» Benzolyation of one of the following amines (aniline, o-, m;, p- toluidines and o-, m-,
panisidine) and one of the following phenols (B-naphthol, resorcinol, p cresol) by
Schotten-Baumann reaction. '

e Bromination of any one of the following: a. Acetanilide by conventional methods
b.Acetanilide using green approach (Bromate-bromide method)

e Nitration of any one of the following: a. Acetanilide/nitrobenzene by conventional
method b. Salicylic acid by green approach (using ceric ammonium nitrate).

¢ Reduction of p-nitrobenzaldehyde by sodium borohydride.

e Hydrolysis of amides and esters.

 Semicarbazone of any one of the following compounds: acetone, ethyl methyl ketone,
cyclohexanone, benzaldehyde.

¢ Benzylisothiouronium salt of one each of water soluble and water insoluble acids
(benzoic acid, oxalic acid, phenyl acetic acid and phthalic acid).

¢ Aldol condensation using either conventional or green method.

f‘j&l,u»f _Fle et = e
g a6 /({3,:: ;_Oﬂ Wﬁ%-%il '““J\'*‘g.:'—_‘-—-‘-—- . b‘fﬁf:..
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e Benzil-Benzilic acid rearrangement,
* Preparation of sodium polyacrylate,
* Preparation of urea formaldehyde.

e Preparation of methyl orange.

The above derivatives should be prepared

using 0.5-1g of the organic compound. The solid
samples must be collected and may be used for recrystallization, melting point and TLC.
24‘

Qualitative Analysis Analysis of an organic mixture containing two solid components

-C_,_ using water, NaHCO3, NaOH for separation and preparation of suitable derivatives.

Extraction of caffeine from tea leaves.

4. Analysis of Carbohydrate: aldoses and ketoses, reducing and non-reducing sugars.

X Identification of simple organic compounds by IR spectroscopy and NMR spectroscopy.

- (Spectra to be provided). :

6. Estimation of glycine by Sorenson’s formalin method.

7. Study of the titration curve of glycine.

8. Estimation of proteins by Lowry’s method. ,

9. Study of the action of salivary amylase on starch at optimum conditions.

10. Effect of temperature on the action of salivary amylase. '

PHYSICAL CHEMISTRY

Conductometry

e Determination of cell constant

e Determination of equivalent conductance, degree of dissociation and dissociation
constant of a weak acid.

»  Perform the following conductometric.titrations:
i. Strong acid vs. strong base
ii. Weak acid vs. strong base

iii. Mixture of strong acid and weak acid vs. strong base
iv. Strong acid vs. weak base

"o determine the strength of the given acid conductometrically using standard alkali
solution.

* To determine the solubility and solubility product of a s

paringly soluble electrolyte
conductometrically
* To study the saponification of ethyl acetate conductometrically.
Potentiometry/pH metry -

Perform the following potentio/pH metric titrations: o
i. Strong acid vs. strong base /—\/ . .
ii. Weak acid vs. strong base @y’" R

waw - - - ll
Hi. Dibasic acid vs. strong base

L1
iv. Potassium dichromate vs. Mohr's salt
V. Determination of pKa of monobasic acid

W”; 1, =

= ¢L./' o r
xo% <L ~2p2) L~ . T
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UV/ Visible spectroscopy

Note:

.Verlfy Lalrnbert-Beer’s law and determine the concentration of CuSOs/KMnOu/K»Cr.0
in a solution of unknown concentration T

Determine the concentrations of KMnO, and K Cr207 in a mixture
Study the kinetics of iodination of propanone in acidic medium

Determine the amount of iron present in a sample using 1,10-phenathroline
Determine the dissociation constant of an indicator (phenolphthalein)

Study the kinetics of interaction of crystal violet/ phenolphthalein with- sodium
hydroxide.

Study of pH-dependence of the UV-Vis spectrum (200-500 nm) of potassium dlchromate

Spectral characteristics study (UV) of given compounds (acetone, acelaldehyde, acetic
acid, etc.) in water.

Absorption spectra of KMnO4 and KeCrEO? (in 0.1 M H2S0s) and determine Amax values.

Experiments may be added/deleted subject to availability of time and facilities

REFERENCE BOOKS:

Vogel, A.l. Quantitative Organic Analysis, Part 3, Pearson (2012).31

2. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)

3. Furniss, B.S.; Hannaford, A.J; Smith, P.W.G.; Tatchell, A.R. Practical Organic
Chemistry, 5th Ed., Pearson (2012)

4. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry:
Preparation and Quantitative Analysis, University Press (2000)

5. Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative
Analysis, University Press (2000)

6. Manual of Biochemistry Workshop, 2012, Department of Chemistry, University of Delhi
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