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BA/B.Sc./B.Com/B.Sc. Home.Sc. (Part-l)

Foundation Course Paper-Il English Language
Max. Marks:75

Qualifying Marks:26
Total credits: 05

Paper-l| Mark's Period’s Credit

Unit-l 3x5=15 18 01
Flamingo : A Textbook for college students

Publication : Macmlllan Publishers
Unit -ll 1x10=10 18 01

e Writing Skill

s Describing a place or a person.

* Writing a Biographica! Sketch

»  Narrating an event or experience
Unit -1Il Reading Comprehension 1x5=05

¢ (3) Unseen Passage {Normal) 1xI0=10

» (b) Vocabulary (Text-based)
Unit -1l Reading Comprehension 1x5=5
{a) Unseen Passage (Normal) 1x5=5
{b) Voczbulary (Text-based)
Unit-V Grammar : 1x25=25

e Aricies

s Gerunds /Participles

= Subject Verb Agreement

¢ Use of Conjunctions

+ Tenses

* Relatives

= Possessives & self forms

* Grammatical items given in Textbook
‘Flaminso'

18 o1

09 0.5

27 1.5

Total | 75 90 0S

Recommended Books-
1. Essential English Grammar, 2nd Edition by
Raymond Murphy, Cambridge Publication

2. English Grammar in use Sth edition by
Raymond Murphy, Cambridge Publication, I
3. Advanced English Grammar by Marine

Hewings Cambridge University Press.

—
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UNIT-! THE MULTI DISCIPLINARY NATURE OF ENVIRONMENTAL STUDIES

Definition, Scope and

Imporiance Natural Resources:

Renewable and Nonrenewable Resources

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

Y Water resources: Use and over-utilization of surface and ground water, floods

drought, conflicts over water, dam’ s benefits and problems and relevant Act.

|
—
(g}

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

(@) Food resources: World food problems, changes caused by agriculture and
overgrazing. cffects of modemn agriculture, ferlilizer-pesticide problems. water
logging,salinity.

= (@) Energy resources: Growing energy needs, renewable and non-renewable energy sources.
use of alternate energy sources.
Z i Land resources: Land as a resource, land degradation, man induced landslides

soil erosion and desertification.
A (12 Lecture)
UNIT-II ECOSYSTEM

(a)  Concept, Structure and Function of and ecosystem
- Producers, consumers and decomposcrs.
- Energy flow in the ccosystem
n - Ecological succession
- Food chains, fond webs and ecological pyramids.
- Introduction, Types, Characleristics Features, Structure and Functidn 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 hiodiversity: Consumplive use. Productive use, social ethics,
aesthetic and option values,
- Biodiversity at global, National and local levels.

- Indin as mega-diversity nation.
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Hot spots of biodiversity.

- s 3N : % . U . . i n
Ihreats 1o 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 biodiversily.

(12 Lecture)
UNIT-I11

(a) Causcs, effect and control measures of

Airwater, soil. marine, noise, nuclear pollution and Human population,

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

Role ol an individual in prevention of pollution.

Disaster Management: floods, earthquake, cyclone and landslides.

(12 Lecture)
(h) Environmental Management
- From Unsustainable to sustainable development.
- Urban problems related to energy.
Water conservation, rain water harvesting, watershed 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
zccidents 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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Program: Certilicate Course . ' |
- gram: Certificate Course Class: B.Se. | Year Y2022 Sessinpz? ;
1. | Course Code ; = e E—
. Course Code CHEM-IT ?
s ,LUULW Iitle [norganic and Physical Chemistry
301 Cowrse Type Theory
D TN TN Taier X 5 - i T o H i
4. Pre-requisite To Study this course our students must have had the subject chemistry in |
- (ilany) class +2 or equivalent
a. Course Learning. At the end of this course, the students will be able to learn the following
Outcomes (CLO) aspects of Chemistry

e To learn basic concept of atomic structure and the periodic
properties of elements

e To understand chemical bonding in ionic and covalent compounds

e To study group trends for s and p-block elements in the periodic
table
learn properties and bonding of compounds of the noble gascs

e Understand the metallurgical extraction of metals.

i ! « Basic concepts of Mathematics and Computer for Chemists.

e Basics and mechanism of chemical kinetics and catalysis.

6.  Credit Value Theory: 4

7. Total Marks Max. Marks: 50 |  Min. Passing Marks: 17

" Part B: Content of the Course
Total No. of Lecturers: 90

b Unit Topics No. of
| Lectures
T "Atomic structure : Bohr's theory and its limitation, General idea of de- 15

| Broglie matter-waves, Heisenberg uncertainty principle. Schridinger wave

equation, significance of W and W, radial & angular \:\’avelfunctions and |
: probability distribution curves, quantum numbers. ,’\.l()l]]lCO.l'bl!al and shapc's
| of 5. p, d orbilals, Aulbau and I’auli~ exclusion principles. Hund's
Multiplicity rule, clectronic configuration 91 the elements. . o

| Periodic properties: Detailed discussion of the following ‘peru?d.lc
properties of (he elements, with rcii:rc-nc.c to s- and P .hlock. 1rend>‘ ‘ln
periodic table and applications in predicting and explaining the chemical
behavior. .
4. Atomic and ionic radii,
b. lonization cnthalpy,

c.  [lectron gain enthalpy, ] ,
4. Clectronegativity, Pauling’s, Mulliken’s, Allred Rochow’s scales.

Effective nuclear charge. shiclding or scx:cex}ing effect, Slater rules,

variation of eflective nuclear charge in periodic table. DU | S o
Chemical bonding- I: lonic bond: InnicASoli_dS - l(.mic SUUCLUEES, rz}dius
ratio & co-ordination number. limitation of radius r;un.) rulc.‘ lattice defects.
semiconductors, lattice enerey Born-Haber c,\-'clc: Sg)l.\‘:\lm_n‘ cncr%_\'.an_d
solubility ol ionic solids, polarizing power & polarizability of ions, I‘u,_ulﬂ 3 |
rule, lonic chz:ruglg_iﬂ_f:_.;))_;;“lg_mr EOII_]])»OUVIIE]SI’n‘)n‘(_]__lnl‘)l!!g[}l_g[!dﬁ7(_h.p})lc | -

—

|

]

|
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__ clectronegativity difference. Mezallic bond-fi

e e g s i e

L moment,  Percentage  jonic

character from dipole moment and [.,, ‘
i
I

Chemical 1 . : ree electron and band theories.
rriain i J(C)‘ndmg-ll. CU\':II(‘.H! bond: Valence bond theory and its

a LyeY - Y - W, -
hvbrid orh‘il'lfm:;pl of" hybridization, equivalent and non-cquivalent
| hy als. Valence shell electron pair repulsion theory (VSEPR).

—
h

shapes of the following simple molecules and ions containing lone pairs

| and bond pairs of electrons: H,O, NH;, PCl; H,O" Sk CIF;. ICH™ XeF
i ” - ) 2 A3 FzU 8 A LIRS 2 7 4

| Xely, XeFs, XeOF2 XeOFs, Molecular orbital theory, Bond order and |

| bond slrcr?glh, Molecular orbital diagrams of diatomic and simple |

heteroatomic molecules N, O,. F.. CO, NO. |

11

|
i

w

Chcr.mstr:v of s- & p- block clements: General concepts on groupé ' 1
1:e|at|onsl1|ps and gradation properties, Comparative study, salient |
features of hydrides, solvation & complexation tendencies, General concepts
on group relationships and gradation properties. llalides, hvdrides. oxides
and oxyacids of Boron, Aluminum, Nitrogen and Phosphorus. Boranes,
IV | borazines. fullerenes, graphene and silicates. interhalogens and
pseudohalogens. Chemical properties of the noble gases. ;
Metallurgical extraction of Fe, Al and Cu : Principle of extraction of |
metal, The occurrence, extraction & isolation of Fe, Al. and Cu

Mathematical concepts for chemist: Basic Mathematical Concepts: 15
Logarithmic relations, curve sketching. linear graphs. Properties of straight

line. slope and intercept, Functions, Differentiation of functions, maxima i
and minima; integrals; ordinary differential equations; vectors and matrices;
determinants; Permutation and combination and probability theory.
V| Significant figures and their applications.

Computer for chemists: Introduction to computer, introduction to
operating systems like DOS, Windows, Linux i
Use of eomputer programs: Running up standard programs & packages :
such as MS —Word, MS- Excel, Power Point. Execution of linear regression !
x-v plot, use of software for drawing structures and molecular formulae !

—
n

Chemical Kinetics : Rate of reaction, Factors influencing rate of reaction.
' rate law, rate constant, Order and molecularity of reactions, rate delermining
step, Zc;o, First and Second order reactions, Rate and Rate Law, methods 'of:
' determining order of reaction, Chain reactions. Temperature .dcp.endence of'}
| reaction rate, Arrhenius theory, Physical significance of Activation energy.
ts of collision theory. non-mathematical concept ol

VI | collision theory, demeri
iransition state theory.
| Catalysis: Homogeneous
| characteristics of catalyst, Enzyme :
reactions. Industrial applications of catalysis. . | ——
e = u. covalent bonding, diagonal relationship.

and Heterogeneous Catalysis. types of cazalyst. |
yme catalyzed reactions, Micellar catalyzed |

i

Periodic propertics, jonic bonding,

Keywords: Atomic structure, ) N st

metallurgy, computer, inemory, chemical | k'—nw‘—‘—'/ -
S Part C : Learning Resources =
[ e I—L\l-l300i\5 Relerence Books, Other Resources
= ‘—-’____'__-"__74____.__"—-——»——_—_"-”——‘

Sug";'_-,_cws?{-d‘ Readings :
I

(R

e —

sth Edition, 2008.

[norganic Chemistry. Wiley, . .
& Models of Inorganic

Douglas, B.: MeDanicl, D. and Alexander J. Concepts
Chemistry. Wiley. 3rd Edition. 2006 '
Atkins, P.W. & Paula. J. Physical Chemistry,
Puri, 3. R., Sharma, L. R. and Kalia, l(;é ‘
S e diian 201

Vishal Publishing Co.; 33rd Edition 2 . - .
‘\!, dan. R. D. Modern Inorganic Chemistry, S (,h:md_Publushnn:,llib_?__ﬂ s
Madan, i 4.

Lee. J. 1. Concise

[0th Ed., Oxford University Press. 2014,

< principles of Inorganic Chemistry, Milestone Publishers/

™
Ao

P

Scanned with CamScanner



=

8.
9.

10.
.

12

~

3,

14,

Rodger, G-E. Inorganic and Solid State Chem Tidon. 2002,

. &e e ganic and ‘Sohd State Chemistry, Cengage Learning India Cdition. 2002.

: ennig. B. W. Principles of Inorganic Chemistry, Wiley. 2015.

Ro'usccroﬂ. C. L. and Sharpe. A. G. Inorganic Chemistry., Pearson, 4th Edition. 2012

‘ \a_]amm mana, V..Computers for beginners, PHI Learniong Private Publishers, New Delhi, 2021
Febbutt, P.. Basic mathematics for Chemists, [Ind Edn. ELBS, 1999

Khera, H.C.. Gurtu, J.N.. Singh, 1., Chemistry for B.Sc. Ist Year, Pragati Prakashan

Barivar. A. & Goyal, 8., B.Sc. Chemistry Combined (in Hindi), Krishna Educational Publishers Year
2019

Puri. B.R.. Pathania, M.S., Sharama, [.R.. Principles of Physical Chemistry. Vishal Publishing
Company 2020

_Gurtu, J.N.. Gurtu, A.. Advanced Physical Chemistry, Pragati Prakashan. Meerut. Edition IV, 2017

. Atkins® Physical Chemistry, 10th Edition, Oxford University Press, 2014

_Barrow. G.M.. Physical Chemistry Tata McGraw-Hill, 2007

. Ball, D.W.. Physical Chemistry, Thomson Press, India, 2007

_Castellan. G.W., Physical Chemistry, 4th Edition, Narosa. 2004

_Mortimer, R.G.. Physical Chemistry, 3rd Edition, Elsevier, Noida, UP, 2009

_Levine. LN., Physical Chemistry, 6th Edition, Tata MecGraw-Hill, 2010

y Metz. C.R.. 2000 Solved Problems in Chemistry, Sahaun Series, 2006

3. Engel. T. and Reid, P., Physical Chemistry, 3rd Edition, Prentice Hall, 2012

.Negi. A.S. & Anand, S.C., A Text Book of Physical Chemistry, 3rd Edition, New Age Intemnational

Publication

. Bajpai, D.N., Advanced Physical Chemistry, S. Chand, 2019
_Bahal & Tuli, Essential of Physical Chemsitry, 2020

E- Learning Resourees:

1. huo:.f'/hc:er,omcnt.ul:wsd;gov.in!Home.aio_x
| 2L hitps://nplelac.in/courses/ 10471 06/104106096/
! ZP }_mp:f}"hccconlcnl.upsdc.gov.in/’H()me._g_gp;\'
; 4. hupsv/nptelac.in/cou rses/ 104/106/104 106096/
g 5. hupsi//w '.w.-'z.chemislrv.msu.edu"facullw’reusch/VirtT_\'tjmI/mlrol Jitm
6. hmpsZ/nptelac.in/courses/104/] 03/104103071/#

Fundamental Chemistry related topics on SWAYAM platform and -pathshala

| S —— - S —
‘b#_"“ Part D: Assessment and Evaluation
- e VMiaximum Marks: 50 |

suidelines (TOR) of the Department of Higher

12

Dr. Alka Shrivastav,

DECLARATION
{ the syllabus is framed by the Central Board of Studies (Chemistry) as per the
[:ducation, Raipur Chhattisgarh.

This is to certify tha

- Chairman l,;".-_‘_
Aj‘, -y -

Assistant Prolessor, oo
Ciovi, LV.P.G. College, Korba Member (Bh v
Smt. Privanka Tiwari, SNIGIDEE 1_{&":"\ R

Assistant Professor,
Govt. 1.1, ¥erma P.G.

College. Bilaspur (C.G.)
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0.

3.

Mr. Vijay Kumar Lahare.

Assistant Professor. - Member

Govt. Lahiri P.G. College Chirimiri(C.G.)
Dr. Rajmani Patel. |
Assistant Professor,

Hemchand Yadav University, Durg (C.G.)
Dr. A.K. Singh,

Prolessor.,

Govt. V.Y.T. P.G. College Durg (C.G.)
Dr. P.K. Singh,

Assistant Prolessor,

Govt. T.C.L. P.G. College Janjgir(C.G.)

Dr. P.K. Agnihotri, - Member

Professor.
Gowvt. Yuganandam Chhattisgarh College Raipur(C.G.)

Dr. B.D. Diwan, - Member

Professor.

Govi. M.M.R. P.G. College Champa(C.G.)

Dr. Sandhyva Patre, - Member

Assistant Professor,
Sant Shiromani Guru Ravidas Govt. College Sargaon,
Mungeli(C.G.)

Mrs. Mousami Lahare. - Member ‘&1; \LC}

Assistant Professor,

Govit. G.N.A. P.G. College Bhatapara, (C.Gi.)

Dr. Alka Shukla, - Member
Assistant Professor,

Mohan Lal Jain(Mohan Bhaiya) Govt. College Khursipar,

- Member

- Member

- Member

(‘r\)v- ‘:: 'l‘ —

{Lssera—
/

o * R

/"

Bhilai(C.G.)
Dr. Arti Gupta, - Member @Dﬁg{ef—?:
Professor. Govt. Dr. W.W.P. Girl’s P.G. College Durg (C.G.)

- Member —f*_—~

Dr. Deepti Tikariha,

Assistant Professor, APSGMNS Govt. P.G. College
Kawardha(C.G.)

Dr. Seema Negi, )

Assistant Professor, Govt. J.M.P. College, Takhatpur (C.G)
Dr. Vikesh Kumar Jha, . - Member
Assistant Professor, Govt. R.R.M. P.G. College Surajpur
(C.G.)

Dr. Ashish Tiwari.

Assistant Professor, o

Dr. Bhimrao Ambedkar Govt. College Pamgarh(C.G.)
Mr. Lanmi Chand Manwani,

Assistant Professor, L
Govemnment Vivekand PG College Manendragarh(C.G.)

- Member

- Member

- Member .\/
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Procram: Certificate Course Class: B.Sc. I Year Year; 4 , e ,
L[ CoureCode R CHEM-2T
2, !l Course Title Organic and Physical Chemistry l o
SR - = = = =
3. | Course Type Iheory
) { ) |
4. ] Pre-requisite To Study this course our students must have had the subject chemistry in }
| ril‘;m\') class +2 or cquivalent |
i — — e e — — e
5. | Course Learning. At the cnd of this course, the students will be able to learn the following f
\ Outcomes (CLO) aspects of Chemistry
‘ e Understand the fundamentals of physical organic chemistry
¢ Stereochemistry of carbon compounds
o Chemistry of Alkenes and Alkynes
e Chemistry of Alicyclic and aromatic Hydrocarbons
e Understanding kinetic model of gases and its properties. Behavior
of real gases, its derivation from idcal behavior, equation of state,
isotherms and Law of corresponding states and molecular
’ velocities,
} o TFundamental concepts of liquid state and colloids & surface
| .
| chemistry. |
o Solids. Lattice parameters — its calculation, application of |
' symmeltry, solid characteristics of simple salts.
| x;
; 6. | Credit Value Theory: 4
. 7. | Total Marks Max. Marks: 50 Min. Passing Marks: 17
Part B: Content of the Course o o o ]
» - Total No. of Lecturers: 90 l
Unit ‘1 Topics o { ~ No.of
| 1 Lectures
| Basics of organic chemistry: - Influence of hvbrldxmtmn on bond propmlc F 15
| (us applicable to ethane, ethene. and ethyne). Application of inductive ettect i
!u) Basicity of amines (b) Acidity of carboxylic acids (¢) Stability ol|
| carbocations. Resonance or Mesomeric effect, application to (a) acidity ol’|
1 phenol. and (b) acidity of carboxylic acids. Hyper conjugation and its
, '\ " application o stability ot carbocations, Free radicals and alkenes. Reuctive |
« ~intermediates: carbanions, carbenes, Nitrene, Basic concept ol Sy 1, S\2, EL,
it \ (122, Lleb  reactions and  Neighboring group  Participation  (NGP). ;
i S | Electrophiles and Nucleophiles: Nueleophilicity and basicity. i
Introduction to stercochemistry: Optical Isomerism: Optical Activity, | 15
Specific Rotation, Chirality/Asymmetry, Enantiomers, Molecules with two ;
or more chirl-centres, Dinstercoisomers, meso compounds, Relative and !
: 11| absalute contiguration: Fischer, Newman and Sawhorse Projection formulac |
‘_ and their interconversions: Ervthrose and threose, D/ d/E sysiem of !
it f— nomenclature, Cahn-Ingold-Prelog system_of” nomenclature (CLP rules),

)

115 -

b\- =¥

el "
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R/S nomenclature. Geometrical isomerism: cis—trans. syn-anti and [L/Z
nolations.  Stercospecific  and  stereoselective  synthesis. Asvmmelric
synthesis.

o o A

Acyclic hydrocarbons: Alkenes -‘_f’?éharétiﬁﬂdorfarl‘kcncs. Properties: | 15
Addition of hvdrogen - heat of hydrogenation and stability of alkenes. |
Addition of halogen and its mechanism. Addition of HX. Markonikov's rule. |
addition of H-0. (Oxymercuration-reduction and hydraboration -oxidation).
HOX. H280; with mechanism and addition of HBr in the presence ol |
| 11 | peroxide (anti - Markonikov's addition). Dienes - Types of dienes. reaclions |
| of conjugated dienes - 1.2 and 1.4 addition of HBr 10 1.3 - butadicne and |
'\ Diel's - Alder reaction. Alkynes: Preparation by dehydrohalogenation ol |

dihalides. dehalogenation of tetrahalides, Propertics: Acidity of acetylenic
hydrogen (formation of Metal acetylides). Preparation of higher acetylenes. |
" \etal ammonia reductions, Physical properties. Chemical reactivity - |
\ electrophilic addition of X, HX. H.0O (Tautomerism), Oxidation with
\

i KMnO,, 0sQy, reduction and Palymerization, reaction of acetylenc.

H |
| Alicyelic hydrocarbons (eycloalkanes): Nomenclature, Preparation by 15 1
| Freunds method, Wislicenus method. Properties - reactivity of cyclopropance s
| and cyclobutane by comparing with alkanes, Stability of cycloalkanes - !
| Baeyer's strain theory. Sachse and Mohr predictions and Pitzer's strain |
i theory. Conformational  structures of cyclobutane. cyclopentane.

| eyclohexane, Confirmers: in substituted cyclohexane, decalins.

| Aromatic hydrocarbons: Aromaticity: Hiickel’s rule, aromatic character of
| arenes, cyclic carbocations/ carbanions and heterocyclic compounds with
suitable examples. Clectrophilic aromatic substitution: halogenation,
| nitration. sulphonation and Friedel-Craft’s alkylation/acylation with their |
mechanism. Directive effects of the groups. ‘

Vv

|
i
}
i
i
|

-

Gascous state chemistry: Kinetic molecular model of a gas: postulates and R 15
derivation of the kinetic gas equation; collision frequency: collision |

diameter: mean free path; Maxwell distribution and its use in evaluating |
molecular velocities (average. rool mean square and most probable) and

y | average Kinetic energy, law of equipartition of energy. degrees of freedom |

and molecular basis of heat capacities. Joule Thomson effect, Liquilication |

of Gases. ‘
; Behavior of real gases: Deviations from ideal gas behavier. compressibility |
‘ factor (7). and its variation with pressure and temperature for different |
| aases. Causes of deviation from ideal behavior. Vander Waals equation of

state. its derivation and application in explaining real gas behavior,
caleulation of Bovle temperature. Isotherms ol rcal gases and lhcir:
comparison with Vander Waals isotherms. continuity of states, critical state. |
relation between eritical constants and Vander Waals constants. law of |

\ corresponding states.
\ ‘ Liquid state chemistry: Intermolecular forces, magnitude of intermolecular 15

force, structure of liquids, Properties ol liquids, viscosity and surface
tension,
Colloids and surface chemistry: Classification, Optical, Kinetic and
Electrical  Properties of colloids, Coagulation, Hardy Schulze  law,
| floceulation value, Protection, Gold number, Emulsion, micelles and types, |
| Gel, Syneresis and thixotropy. Application of colloids, Physical adsorption, i
- l chemisorption, adsorption isotherms (Langmuir and Freundlich). Qualitative |

("\\ i e e e

|
|
|
{
|
i
|

o~
14 ,,/"
\ /.,\\‘_.n
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.~ " Tdiscussion of BET. ]
Solid state chemistry: Nature of the solid state, law of constancy of ;
interfacial angles, law ol rational indices. Miller indices, clementary ideas of
systems and fourteen Bravais lattices; X-ray diffraction. Bragg's law, a

!synmwtnu symmetry clements and symumetry operations, seven crystal
| simple account of rotating crystal method and powder patiern method.

\ | Crystal defects.

1

[ S| P

e

, B [ S S
E Kevwords: Electronie clfect. Reaclive intermediates. Stercochemistry. Alkenes, Alkynes. Cveloalkanes,
| Aromaticity, Gas, Liquid. Colloidal state and Solid

I'art C: Learning Resource

Text Books, Reference Books, Other Resourcees

Sugoested Readings : R
1. Morrison. R, N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.(Pearson

Education).

Finar. 1. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt, Ltd. (Pearson Education).
Finar. 1. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural Products),
Dorling Kindersley (India) Pvi. Lid. (Pearson Education).

4. Eliel, E. L. &Wilen, S. H. Stereochemistry of Organic Compounds, Wiley: London. 1994.

5. Kalsi. P. S. Stereochemistry Conformation and Mechanism, New Age International, 2003.

6. McMurry. J.E. Fundamentals of Organic Chemistry. 7th Ed. Cengage Learning India [dition. 2013.
7. Bruice, P. Y. Organic Chemistry, 2nd Edition, Prentice-Hall, International Edition (1998).

8. Atkins' Physical Chemistry, 10th Edition, Oxford University Press, 2014

9 Barrow. G.M., Physical Chemistry Tata McGraw-Hill, 2007

10. Ball. D.W., Physical Chemistry, Thomson Press, India, 2007

|1. Castellan, G.W., Physical Chemistry, 4th Edition, Narosa, 2004

12 Mortimer, R.G., Physical Chemistry, 3rd Edition, Clsevier. Neida, UP, 2009

15 Levine. I.N., Physical Chemistry, 6th Edition, Tata McGraw-11ill, 2010

14. Metz, C.R.. 2000 Solved Problems in Chemistry, Sahaun Series, 20006

15. Negi. A.S. & Anand, S.C., A Text Book of Physical Chemistry, 3rd Edition, New Age International

o 2

Publication
16. Bajpai. D.N., Advanced Physical Chemistry, S. Chand, 2019
17. Bahal & Tuli, Essential of Physical Chemistry, 2020

E- Learning Resources:
_lmp:_//hgccoMenl.unsdc.qov.in/ IHome.aspx
l_]_ups:ﬂpmel.ac.in/courscs/ 104/106/104 106096/
hup://heego_n;cut.upsdc.gov.in/l lome.aspx
hips:/nptel.ac.in/courses/104/106/1 04106096/
hupg:_;’[ggxng.chcmir.trv.msu.edu/fucuIly/reusch/VirlTnJml/immI him
). Imps:/fnplcj‘,aq.ijﬁgzu,rﬁ_cs/1 04/103/10410307 1 /#
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Fundamenial Chemistry relafed topics on SWAYAM platform and E-pathshala

Part D: Asscssment and Ivaluation

Maximum Marks: 50 4

DECLARATION

This is 1o centify that the syllabus is framed by the Central Board of Studies (Chemistry) as per the
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e “Part A: Introduction 20?/‘} oi%:?h

Program: Certificate Course Class: B.Sc. I Year  Yoar: 2027 T Session: ’ 22-73
I. | Course Code CHEM-1P -
Lo TR I —— = S
2 Course Title l.ab. |
3. | Course Type R Practical
_.( Pre-requisite / To Study this course our students must have had the subject chemistry in
| (ifany) class +2 or cquivalent
5. Course Leaming. At the end of this course, the students will be able to learn the following
Outcomes (CLO) aspects ol Chemistry
! e To analyse the given mixture for anions (acid radicals) and cations '
‘ (basic radicals).
I e Titrations
o Qualitative Analysis
g o Surfuce tension measurements.
! e Viscosily measurement
e Chemical Kinetics P
!
| . i
l 6. | Credit Value Prdcucal 2
j‘—p-‘T. j- Total Marks Max. Marks: 50 Min Passing Marks: 17
g Part B: Content of the Course
g' Total No. of Lecturers: 30 '
LABATORY COURSE T No.of
’ Lectures
A. Inorganic chemistry
; Semi-micro qualitative analysis (using 11,S or other methods) of
, 7 mixtures - not more than four ionic species (two anions and two |
i ';ml""f‘c ! cations, excluding mlcrfcrmg msoluble salts) out of the Iollo“m
1st o | 2+ 2 1 i
? Practical Cations : \Il]., Pb Bl CCu?, Cd . Fe*, AT Co™ NI A\ j
Zn, Ba® . S , Ca™*. Na' ;
Anions : CO* .52', SO, NOy . CHCOO™, €1, BE, I NOs L SO/
| (Spot 1ests may be carried out wherever feasible)
1
1
| : - 10
| B. Acid-Base Titrations
« Stndardization of sodium hydroxide by oxalic acid solution.
- » Determination of strength of HC) solution using sodiam hydroxide
| asinermediate.
1 . . . . . .
« Fstimation of carbonate and hydroxide present together in misture. |
| [-stimation of carbonate and bicarbonate present together ina
{ minture.
| » Estimation of free alkali preseat in difterent soaps/detergents i
! |
I = - 1 e ]
"\. \'vll
A \b
2 A
T O R R ——
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C. Redox Titrations ]
+ Standardization of KMnO; by oxalic acid solution. ;
+ Estimation of Fe(I1) using standardized KMnQy solution.

* Estimation of oxalic acid and sodium oxalate in a given mixture.
Lstimation of Fe(ll) with K;Cr,(O; using intemal (diphenylamine,
anthranilic acid) and external indicator.

* Amides. Nitro and Anilide) in simple organic compounds.
'8, Preparation and characterization of biodiescl trom vegetable oil.

| Physical chemistry
- 1. Surface tension measurements.
Determine the surface tension by (i) drop number (ii) drop weight

Organic chemistry

1. Demonstration of laboratory Glassware's and Equipments.

2 Calibration of the thermometer. §0° —82° (Naphthalenc). 113.5° -
114° (Acetanilide), 132.3°-133" (Urea), 100" (Distilled Water).)

3. Purification of organic compounds by crystallization using different
solvents.

Phthalic acid from hat water (using [uted filter paper and stemless
funnel). Acctanilide from boiling waler.

Naphthalene {from ethanol.

Benzoic acid [rom water.

4. Determination of the melting points of organic compounds.
Naphthalene 80° —82° . Benzoic acid 121.5°—122°, Urea 132.57 =133 |
Succinic acid 184.5° — 185°, Cinnamic acid 132.5° ~133" . Salicylic |
acid 157.5° —158°, Acctanilide 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).
6. Determination of boiling point of liquid compounds. (boiling point
lower than and more than 100°C by distillaticn and capillary method).
Ethanol 78°, Cyclohexane 81.4%, Toluene 110.6°, Benzene 80°.

i. Distillation (Demonstration)

Simple distillation of ethanol-water mixture using water condenser.
Distillation of nitrobenzene and aniline using air condenser.

ii. Sublimation

Camphor, Naphthalene, Phthalic acid and Succinic acid. ,
iii. Decolorisation and crystallization using charcoal.
Decolorisation of brown sugar with animal charcoal using gravity !
filtrations crystallization and decolorisation of impure naphthalene
(100 g of naphthalene mixed with 0.3 g of Congo red using | g of
decolorizing carbon) from ethanol. .
7. Qualitative Analysis

Detection of elements (N. S and halogens) and functional groups
(Phenolic, Carboxylic. Carbonyl, Esters, Carbohydrates. Amines.

9. Preparation ol soap. B

method. + Surfuce tension compaosition curve for a binary liquid
mixture.

2. Viscosity measurement using Ostwald’s viscometer.

Determination of viscosity of aqueous solutions of (i) sugar (ii)
cthanol at room temperature.

Study of the variation of viscosity of sucrose solution with the |
concentration of' solute. 1!

10

10

Viscosity Composition curve for a binary liquid misture.

)‘.("..J— Y

el W4
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To ermine ific
¢ ctieltunnnu the specific rate of hydrolysis of methylethyl acetate | ‘
catalysed by hydrogen ions at room lemperature. f
:0 study the effect of acid strength on the hydrolysis of an ester.
0 compare the strengths of HCI & M2SO; by studying the kinetics of /

hydrolysis of ethyl acetate.
4. Colloids

| To prepare colloidal solution of silver nanoparticles (reduction |
| method) and other metal nanoparticles using capping agents. l
l\unmd\. Semi=smicro qualitative analysis. Qualitative analysis. Titrations, Chemical Km(,lu.s Colloids, [
Viscosity, Surface tension, Decolarization and crystallization, Distillation, Sublimation, Soap. blOdleel.J

ST
SRR

Part C: Learning Resource

Text Books. Reference Books, Other Resources »

Sugeested Readings :
1. Mendham, J.. A. L. Vogel’ stnumtwc Chemical Analysis 6th Ed., Pearson, 2009.

2. Ahluwalia. V. K., Dhingra, S. and Gulati, A. College practical Chemistry, University Press.

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

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

3. Khosla. B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.: New
Delhi (2011). :
6. Garland. C. W.; Nibler, . W. & Shoemaker, D. P. Experiments in Physical Chemistry 8th Ed.;
McGraw-Hill: New York (2003). ' .
7. Halpern. A. M. & McBane. G. C. Experimental Physical Chemistry 3rd Ed.: W.H. Freeman & Co.:

! New York (2003).

Sidhwani. [.T.. Saini, G.. Chowdhury, S.. Garg, D., Malovika, Garg, N. Wealth from waste: §.A green
method to produce biodiesel from waste cooking oil and generation of useful products from waste

further generated “A Social Awareness Project”, Delhi University Journal of Undergraduate Research

znd Innovation.

9.Carpenter, William Lant; Leask, Henry (1895). A treatise on the manufacture of soap and candles,
lubricants and glycerin. Free ebook at Google Books.

i E- Learning Resources:

I, hup://heccontentupsde.sov.in/HHome.aspx

2. mups:inprelac.in/courses/1047106/104 106096/

3. hnprheccontent.upsde. gov.in/Home,aspx ;
4. hupsiinptelac.in/courses/ | 04/106/104 106096/ :
5. https:/voww?.chemistry.msu ulu/innuWUVnrl Ixtlml/introl htm
6. hmps:inptelac.infcourses/ 104710371041 0307174

i
I Fundamentul Chemistry related tapics on SWAYAM platform and E-pathshala

Part D: Assessment and Evaluation |
e — '

Maximum Marks: 50

‘B
$e
AR I TS
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| " PRACTICAL EXAMINATION
B. Sc. -1

— S

05 Hrs.
M. M. 50

Three experiments are 1o be performed

1. Inorganic Mixtare Analvsis, four radicals two basic & wo ucid%
(excluding insoluble, Interfering & combination of acid radicals)

— . ——

OR
o Titravions (Acid Bases. Redox and
lodalodiometry/Complexometric titration)

2. Detection of functional group in the given organic compound and
determine its MPUBPL
OR
Crystallization ol any one compound as given in the prospectus
along with the determination of mixed MPL
OR
Decolorisation of brown sugar along with sublimation ol camphor/
Naphthlene.
3. Am one physical experiment that can be completed in two hours
including calculations.
4. Viva
S, Sessionals

- cace of Ex-Students two marks will be added to each of the experiments

12 marks

8 marks

14 marks

10 marks
06 marks

DECLARATION

This is 10 certify that the syllabus is framed by the Central Board of Studies (Chemistry) as per the

suidelines (TOR) of the Department of Higher Education, Raipur Chhattisgarh.

1.

o

Jda

6

“ssistant Professor.
Gost. F.V.P.G, College, Korba

Assistant Professor,
Govt. 1.P. Verma P.G. College, Bilaspur

Assistam Professor,
Ciova. 1abiri P.G. Callege Chirimiri(C.G.)

Dr Raymani Patel, - Member 25 s
aimani Pa ¢ ~ {\i\\kn.(:_(

Assistant Professor,

Hemchand Yadav University, Durg

3r. AK. Singh, - Member
Professor.

Gove, V.Y 1. PG, College Durg

Dr. K. Singh. - Member
Assistamt Professor,

Govt. T2 1, PG College JanjgintC.Go)

DR, K. Agnihatri, - Member
Priofesor,

Govt. Yuganandam Chhattisgarh College Raipur(C.G)

Dr. 13D, Diwan, - Member
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Professor,

Govt. M.MLR. P.G. College Champa(C.G3.) e
Dr. Sandhya Pat \ QA vy 9L
.S ya Patre, - Member i P
Assistant Professor, e
Sant Shiromani Guru Ravidas Govt, College Sargaon,
Muneeli(C.0)) o4 2
¥ : VA 2L
Mrs. Mousami Lahare, - Member sdh, L 0>
Assistant Professor, \TusT
Govt. GNLAL PGl College
Dr. Alka Shukl ) Membiee: G \b s
I. # a SNUKI, = cmne <'q 'Vr
Assistant Protessor, %

Mohan | al Jain(Moehan Bhaiya) Govt. College Khursipar,

Bhilai(C.GL) i

Dr. At Guapta, - Member (I‘ﬁoﬁ)g@ 22
Professor. Govt. Dr. W.W.P. Girlas .G. College Durg (C.G.) 16 .:‘

Dr. Deepti Tikariha, - Member, ,,L,,.

Assistant Professor. APSGMNS Govt, P.G. College 24 [7«;:___‘_“ \
Rawardha(C.G)) . 'L

Dir. Seema Negi. - Mcember P /vf‘-' !’é
Assistant Professor. Govt. LM.P. College, Takhatpur (C.G.) = |(=‘
Dr. Vikesh Kumar Jha, - Member \ l/ / o
Assistant Professor, Govt. R.R.M. P.G. College Surajpur Vi

Dr. Ashish Tiwari. - Member ./C. U"-' \

Assistant Professor,

Dr. Bhimrao Ambedkar Govt. College Pamgarh(C.G.) ) _.
Mr. Laxmi Chand Manwant, - Member { wEE
Assistant Professor, s
Government Vivekand PG College Manedragarh(C.G.)
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" Class: B.S¢.

e sg;m 2023 "24’

Parl i Imrmlm -hnm '

-1
i

( ourse Code

Course ‘ltle

l’ll\ T

M l' ( Ii d\M(‘S

3

Course Type

l hcu"\

3

" Pre-requisite
(itany)

|
!
!
T
!
!
}

"No

.
5y

!
1
|
|
i
{
{
i
1
1
!
i

Course Learning
Outcomes (CLOY

|
|
i
|
}

After complctum of the course studcnts will be able to:

Get knowledge about the vectors and differential equations
used in physics.

Get an idea of different wypes of moticns and conservation
laws,

Get an idea about rotational motion and various propertics off
matter like elasticity and viscosity.

Understand various types of oscillatory motion and GI'S
sysicm.

Get an idea about Frame of reference and special theory of
rclativity,

Sol\c numerical pmblcms based on enlnc syllabus.

Credit Value

L T
| N

SR RSP

i

Total Marks

Theory : 4‘

M, Mk S0 [ Mi Passing Marks 1 17

Part B: C untem nl lhc Coulse

T mal I’u lmls' 6“

i Number

of
Yori

3 Periods

Topic

Vectors: Vector algebra. Derivatives of a vector with respect to a
parameter, Scalar and vedor products ol two, three and- four veciors.
Gradient. divergence and aur] of vectors ficlds, Polar and Axial vectors.

Ordinary Differentiul Equations: Ist order homogencous differeatial
equations, exact and non-cxact differential cquations, 2nd  order
homogencous and nonhomogencous differential equations with constant
coefficients (Opernlor Method Onlv).

ERE

spherical symmetry,

Work and Energy: Motion of rockel, Work-linergy theorem lor conservalive
forces. Force as a pradient of Potential |_Energy. Conservation of momentum

ro

|

1

L
system of panlclcs Concepl of Luilrc of Mdss, dulcrmuntnon ut center I
of mass for discrete and continuous systems having cylindrical and [
I

I

L
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~ Tand cnergy. Elastic and in-clastic Collisions.

ot e e — e i o e i . S e = o P i S e o s o o]

| Rotational Dynantic;: Angular velocity, Anguiar momentum, 'I'orcjdc:. ) 12
Conservation of angular momentum, Moment of Inertia, Theorem of 5
parallel and perpendicular axes (statements only), Calculation of Moment
of Inertia of discrete and continuous obhjects (rod. disc. cylinder. solid
sphere).

Elasticity: Hooke's Law — Stress — strain diagram — Clastic moduli -
Relation between clastic constants — Poisson’s Ratio - Expression for
Poisson’s Ratio in terms of Elastic Constants — Work done in stretching
and work done in twisting a wirc — Twisting couple on a cylinder -
Determination of Rigidity modules, Elementary idea of Surface tension
and Viscosity, flow of fluids, coefficient of viscosity, Stoke’s law,
expression for terminal velocity, wetting.

IV | Gravitation: Newton’s Law of Gravitation, Motion of a particle in a 12
central force field (motion is in a plane, angular momentum is conserved,
areal velocity is constant). Kepler's Laws (statements only), Satcllite in
circular orbit and applications, Geosynchronous orbits. '

. e ———d

Oscillations: Simple harmonic motion. Differential equation of SHM ;
and its solutions, Kinetic and Potential Energy, Total Energy and their
time averages, Compound pendulum, Differential equations of damped I
oscillations and forced oscillations (Conceptual only). o
Y Special Thcory of Relativity: Frame of reference, Galilean 1=
Transformations, Inertial and Non-inertial frames, Outcomes of
Michelson Morley’s Experiment, Postulates of Special Theory of
Relativity, Length contraction, Time dilation, Relativistic transformation
of velocity, Relativistic variation of mass, Mass-energy equivalence.
Transformation of Encrgy and Momentum. '

'

e

_ Part C - Learning Resource )
Text Books, Reference Books, Other Resources T

Reference Books:

University Physics. FW Sears, MW Zemansky & HD Young 13/c, 1986.AddisonWesley |
Mechanics Berkeley Physics course, v.1:Charles Kittel, et.al. 2007, Tata McGrawHill |
Physics ~ Resnick, Halliday & Walker 9/e, 2010, Wiley i
Engineering Mechanics, Basudeb Bhattacharya, 2% cdn., 2015, Oxford University Press !
University Physics, Ronald Lane Reesc, 2003, Thomson Brooks/Cole. [

AR S Bl

Link for e-Books for Physics:
I, All e-boaks of physics  hups:ipwww.e-hooksdirectory.comilisting php?category = 2 l
2. Free physics text hook in PDF '

i
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3. Cambridge University Books for Physics hups; swww.cambridgeindio.org:
4. Books for solving physics problems  huips./ibookboon.com:cn/physicy-chooky

Part D: Assessment and Evaluation

" Suggested Continuous Evaluation Methods:
« 1 Maximum Marks: 30

Min Marks : 17

Cominuous Comprehensive valuation (CCE): As per University Guideline
| University Exam(UE): 30 Marks

Internal Assessment: Class As per University
Continuous Comprehensive Lvaluation Test/Assignment’Pres | Guidetine
cCyy entation
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This is to certify that the syllabus is framed by the Central Board of studies (Phys:cs
as per the guidelines (TOR) of The Bepartment of Higher Education, Raipur, Chhattisgaci

01/ Dr.S.K.Gupta, Gowvi. E.R.R. P.G Science College. Bilaspur - Chairman " v
02/ Dr. Jagjeet Kaur Saluja, Govi. VY T P.G. College, Durg - Member JG.'::.

03/ Dr.Meera Gupta, Govt. Dr. W.W.Patankar Girls P.G. College, Durg, - Member

04/ Dr.S.). Dhoble, R.T.M Nagpur University Nagpur - Menmber }':h..-

05/ Dr.D.P.Bisen, Pt.R.S.U. Raipur - Member }1, o

06/ Dr.R.S. Kher, Principal, Govt.M.L.S. College Seepat - Member "

Q7/ Dr. Anjali Qudhia, Govt. N.P.G. College of Science Raipur - Member .\_E_;‘ : -
08/ Dr.Smriti Agrawal, Govt. College .Vaishali nagar, bhilai Member 1
09/ Dr.S K.Shrivastava, Govt.P.G. College. Ambikapur - Member = % 5
10/ Dr.Xamal K.Prasad Govt.N.E.S.College, Jaspur - Member g "Y‘I
11/ Dr. A.P.Goswami, Govt.Bilasa Girls P.G. College, Bilaspur - Membinr "

12/ Dr. V.K. Dubey, Govt.N.P.G. Science College, Raipur -Member **

13/ Dr. Anil Kumar Panigrahi, Kirodimal Govt. Arts/Science College, Raigarh - ru1ember';‘:‘-.c~"" -
14/ Dr. Ugendra Kumar Kurrey, Govt.C.L.C Arts & Science College, Patan, Durg, . Membeiﬁu U:-'\. r’-'-. '
15/ Dr.Dipti Jha, Dr. Radhabai Govt. Navin Kanya Mahavidvalya, Raipur, - Member _.'l_

16/ Dr.Shashi Kant Rathor,Dr. B.R. Ambedkar Govt.College,Baloda,Dist-Janjgir-Champa- Membar

17/ Dr. Vikas Gulhare, Govt. G.N.A. P.G. College, Bhathapara - Member « » o5
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T Year: First | Session: 2022-2022

I rogram. Certificate Course T Class: BSe,

' —
U Y —
. _—— —_——— ) ——— s S .

p II‘
I} Course Code iy
S ity and Magnetism
2 Course Title LAR 1: Mcchanics, Electricity Mag
T — . —— — — R a —— — S iy
R Course Type Practical
_'_'1 o l'n.-rcqmsnc TN
(il any) e s
ﬂ Course Learning Expected Outcomes:
| Outcomes (CL0))
,.! v ® To get knowledge about the use of various measuring
i
l Instruments,
1
' * To get understanding about the simple hunnonic motion, elasticity.
i
] . surface tension and viscosity.,
* Students will be able 0 understand applications of lusic
' principle of Electricity and Magnetism theory in real world,
- ) ot e eree <o v
E Credit Value T T Pructical s 2
|
;'3"—'[’"“'=l'nlal Marks | Max. Marks: 50 1 Min Passing Marks: 17
!
L e - . N

- —— - — e ————

Part B: Content of the Course

Total Lectures: 30

-
j S e
|

Tentative | At least 14 experiments from the following:
'ructical - Measurements ot length (or divmeter) using vernier caliper. screw pauge
List and truvelling microscope,

2. To study the random error in observations.
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3 Tostwdy the motion of the spring and catenlae
(u) Spring constant and, (b) .

4, To determine the Moment of Inertia ol a Flywhevl, *
5, Ta determine g and velocity Tor a freels falling vody using Digital Timing ,
Technique. '
6, 'l'o determine Coeflicient of Viscosity of water by Capillary Flow Method !

(Poiscuille’s method). [

7. To determine the Young's Modulus ol'a Wire by Opticul Lever Method.

8. To determine the Modulus of Rigidity of' a Wire by Maxwell’s needle.

9. To determine the elastic constants of i wire by Scarle™s method. I
10. To determine the value of g using Bar Pendulum.

[ 1. To determine the value of p using Kater's Pendulum.

12. To use o Multimeter for measuring (o Resistances, (b AC aud DU

Valtnges, (¢)NC Current, and (d) checking clectrical fuses.

13, To compare capacitances using De”Sauty s bridye,

14, Measurement of field strength B and its varintion in a Solenoid
(DeterminedB/dx). |

15, Tostudy the Characteristics of a Series RC Circuit, '

16.To study the 1 series LOR cirenit and determine its () Resonant :
Freguency, (h)Quality Factor, ll

17, Tostudy a parallel LCR circuit and determine its (o) Anti-resonant frequeney and |

(b) Quality factur Q.

I18. Todetermine a Low Resistance by Carey Foster's Hridge.

19. To verily the Thevenin and Norton theorem,

20. To verily the Superposition, and Maximum Power Transler Theorem,

m— maes = B i —— - —— - ————

Part C - l'.t'nrnin-gvllwmrw

e i ————, - — 1 ——

_ lu\!EﬂuRb. I{giﬁ&slln‘;@.—l'nhcr Hc.-q_ugq_:..m

- —— - e w s de

Relerence Books:
I. Advanced Practical Physics Tor students, B.L.Flint & 1LT.Worsnop, 1971, Asia Publishing
House.

2. Engincering Practical Physics, S.Panigrahi & B.Mallick, 2018, Cengage Learning India 1.
Lid.

3. A Text Book ol Practical Physics, Indu Peakash and Ramakrishna. 11th Edition, 2011, Kitab

Mahal, New Delhi.

Link for e-Books for Physies: . . X 1
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Physics Practical: hitps://www._uou.ac.in/sites//defaull/files/sim/BSCPH-104.pdf |
. e Purt D: Assessment_und Faaluation — - i
Suggested Continuous Evaluation Methnds:
Nasinnn Marks: 30 ;
Continuous Comprehensive Evaluation (CCF): As per University Goideline
hniversity ExamiUE): S0 Marks
Internal Assessment: Class Asper Universiy :
Continuous Comprehensive Evaluation TestvAssignmentPrese | Guideline
(CCL) L __ oion
DECLARATION
This is to certify that the syllabus is framed by the Central Board of studices
(Physics) as per the guidelines (TOR) ol The Department of Higher Education,
Raipur, Chhattisgarh. AV XN J
01/ DrS.K.Gupta, Govi. 1LR.R. P.G Science College, Bilaspur  — Chairman ==~ 1 AN
02/ Dr. Jagjcet Kaur Salujo, Govt, VY T .G, College, Durg - Member \’:-L:":?a’- o)
03/ Dr.Mecra Gupta. Govt, Dr. W.W.Patankar Girls .G, College. Durg - Member -2, 440 .
, AR
{4/ Dr.S.J. Dhoble, RT.M Nagpur University Nagpur - Member B 9% %~
05/ Dr.D.P.Biscn. PLR.S U, Ruipur - Member |73
06/ Dr.R.S. Kher, Principal. Govt.M.L..5. College Scepat -= Member .:.:1,'_‘“'_;_;-_--‘, .y
07/ Dr. Anjali OQudhia. Govt. N.P.G. College of Science Raipur == Member ,,\Q}E:..--:'"f
(\
OB/ Dr.Smriti Agrawal, Govt. College ,Vaishali nagar. bhilai == Member _A . " :
09/ Dr.S.K.Shrivastava, Govi.P.G. College. Ambikapur — Member - Ll “u
10/ Dr.Kamal K.Prasad GoviN.L.S.College. Jaspur ~Member A \ ,{-"/
AN
11/ Dr. A.P.Goswami, Govt.Bilasa Girls P.Gi. Collcge, Bilaspur  — Member ,'7&{1“' Ll
12/ Dr. V.K. Dubey. Govt.N.P.G. Science College, Raipur - Member W S
¢ - ]
13/ Dr. Anil Kumar Panigrahi, Kirodimal Govt. Ants/Science College Raigarh- Member . L™ L

14/ Dr. Ugendra Kumar Kuerey, Gov.C.1L.C Aris & Science College. Patan, Durg, - Mumhq{,@p'-w-
15/ Dr.Dipti Jha . Dr. Radhabui Govt. Navin Kanys Mahavidyalya. Kaipur. -~ Member ":
16/ Dr.Shashi Kant Rathor, Dr, B.R. Ambedhar Govi.College. Balwda, ist-Junjpir-Champa-
‘ el
Member - IL_!:",L- . B P"!"""
L ‘99“' st

17/ Dr. Vikas Gulhare, Govt. GNA. P.G. College. Bhathaparn — Member

12712
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MATHEMATICS
There shall be three compulsory papers. Each paper of 50 marks is divided into five urits and
cach unit carry equal marks.
B.Sc. Part-I
MATHOEMATICS
PAPER -1

ALGEBRA AND TRIGONOMETRY

UNIT-1  Elementary operations on matrices, Inverse of a matrix. Linear independence of
row and column matrices, Row rank, column rank and rank of a matrix.
Equivalence of column and row ranks. Eigenvalues, cigenvectors and the
characteristic equations of a matrix. Cayley Hamilton thcorem and its use in

finding inverse of a matrix,

UNIT-II Application of matrices to a system of linear (both homogeneous and

nonhomogeneous) cquations. Theorems on consistency: of a system of linear
equations. Relation between the roots and coefficients of genmeral polynomial
equations in one variable. Transformation of equations. Descarte's rule of signs.

Solutions of cubic equations (Cardons method), Biguadratic equation.

UNIT-III Mappings, Equivalence relations and partitions. Congruence modulo n. Definition
of a group with examples and simple properties. Subgroups, generation of groups,
cyclic groups, coset decomposition, Lagrange’s theorem and its consequences.
Fermat’s and Euler's theorems. Normal subgroups. Quotient group, Permutation
groups. Even and odd permutations. The alternating groups An. Cayley's theorem.

UNIT-1V Homomorphism and Isomorphism of groups. The fundamental theorems of
homomorphism. Introduction, properties and examples of rings, Subrings, Integral

domain and fields Characteristic of a ring and Field.

TRIGONOMETRY :

UNIT-V De-Moivre’s theorem and its applications. Direct and inverse circular and
hyperbolic functions. Logarithm of a complex quantity. Expansion of
trigonometrical functions. Gregory's series. Summation of series.

TEXT BOOK :

1. I.N. Herstein, Topies in Algebra, Wiley Eastern Ltd., New Delhi, 1975

2. K.B. Datta, Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd.New Delhi, 2000.

3. Chandrika Prasad, Text-Book on Algebra and Theory of equations, Pothishala Private Ltd.,

Allahabad.
4. S.L. Loxney, Plane Trigonometry Part II, Macmillan and Company, London.

REFERENCES : - .
1. P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul, First Course in linear Algebra, Wiley

Eastern, New Delhi, 1983.
2. P.B. Bhattacharya, S.K.Jain and S.R. Nagpaul, Basic Abstract Algebra (2 edition),

Cambridge University Press, Indian Edition, 1997.
3. S.K. Jain, A. Gunawardena and P.B. Bhattacharya, Basic linear. Algebra with MATLAB,

Key College Publishing (Springer-Verlag), 2001.
4, H.S. Hall and S.R. Knight, Higher Algebra, H.M. Publications, 1994.
5. R.S. Verma and K.S_. Shukla, Text Book on Trigonometry, Pothishala Pvt. Ltd.,

Allahabad,
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B.Sc. Part-I
MATHEMATICS
PAPER - II
CALCULUS

DIFFERENTIAL CALCULUS :
UNIT-] € — & definition of the

limit of a function. Basic properties of limits. C
functions and

Continuous
classification of discontinuties. Differentiability. Successive
differentiation. Leibnitz theorem. Maclaurin and Tayl

Or series expansions.
UNIT-IT Asymptotes. Curvature, Tests for concavity and convexity. Points of inflexion.
Multiple points. Tracing of curves in cartesian and polar coordinates,
INTEGRAL CALCULUS:
UNIT-III Integration of transcenden
Quadrature, Rectification. V
ORDINARY DIFFEREN TIAL EQUATIONS : .
UNIT-IV Degree and order of a diff

- First order higher deg
P- Clairaut's form and singular solutions. Geomet

equation. Orthogonal trajectories.
coefficients, Homogeneous linear or

ree equations solvable for X, Yy,
rical meaning of a differential
Linear differential equations with constant

dinary differential equations.

UNIT-V  Linear differential equations of second order Transformation of the equation by
changing the dependent variable/the independent variable. Method of variation of
Parameters. Ordinary simultaneous differential equations

TEXT BOOK : '

1.

Gorakh Prasad, Differential Calcﬁlaus, Pothishala Private Ltd. Allahabad.
2. Gorakh Prasad, Integral Calculus, Pothishala Private Ltd, Allahabad.

3.  D.A. Murray Introductory Course in Differentia Equations,
1976. :

REFERENCES :

1.  Gabriel Klambauer, Mathematical Analysis
2. Murray R. Spiegel, Theory and Problems o
Schaum Publishing Co. New York.

3. N. Piskunov, Differential and Integral Calculus, Peace Publishers, Moscow.
4. P.K. Jain and S.K. Kaushik,

An Introduction to Real Analysis, S. Chand & Co. New
Delhi, 2000. - :
5. G.F. Simmons, Differential Equations,

Tata Mc Graw Hill, 1972.
6. E.A! Codington, An Introduction to Ordinary Differential Equations, Prentics Hall of
India, 1961.

7. H.T.H. Piaggio, Elementary Treatise on Differential 'Equations and their Applications,
C.B.S. Publishe & Distributors, Dehli, 1985. o

8. W.E. Boyce and P.O. Diprima, Elementary Differential Equations and Boundary Value
Problems, John Wiley, 1986.

12. Erwin Kreysizig,

Orient Longman (India),

» Marcel Dekkar, Inc. New York, 1975.

f Advanced Calculus, Schaum's outline series,

Advanced Engineering Mathematics, John Wiley and Sons, 1999,
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B.Sc. Part-I
MATHEMATICS
. PAPER - 111
VECTOR ANALYSIS AND GEOMETRY

VECTOR ANALYSIS :
UNIT-I Scalar and vector product of three vectors. Product of four vectors. Reciprocal

Vectors. Vector differentiation. Gradient, divergence and curl.

UNIT-II Vector integration. Theorems of Gauss, Green, Stokes and problems based omn

these.

UNIT-III  General equation of second degree. Tracing of comnics. System of conics. Confocal

conics. Polar equation of a conic.

UNIT-IV Sphere. Cone. Cylinder.
UNIT-V Central Conicoids. Paraboloids. Plane sections of conicoids. Generating lines.

Confocal Conicoids. Reduction of second degree equations.

TEXT BOOKS :

1.

2.

3.

N. Saran snd S.N. Nigam, Introduction to vector Analysis, Pothishala Pvt. Ltd.

Allahabad.
Gorakh Prasad and H.C. Gupta, Text Book on Coordinate Geometry, Pothishala Pvt.

Ltd., Allahabad.
R.I.T. Bell, Elementary - Treatise on Coordinate Geometry of

Machmillan India Ltd. 1994.

three dimensions,

REFERENCES :

Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum Publishing
Company, New York. '

Murray R. Spiegel, Vector Analysis, Schaum Publishing Company, New York.

Erwin Kreysizig, Advanced Engineering Mathematics, John Wiley & Souns, 1999.

Shanti Narayan, A Text Book of Vector Calculus, S. Chand & Co., New Delhi.

S.L. Loney, The Elements of Coordinate Geometry, Macmillan and Company, london.
P.K. Jain and Khalil Ahmad, A Text Book of Analytical Geometry of two Dimensions,

Wiley Eastern Ltd., 1994.
P.K. Jain and Khalil Ahmad, A Text Book of Analytical Geometry of three Dimensions,

Wiley Eastern Ltd., 1999. .
N. Saran and R.S. Gupta, Analytical Geometry of three Dimensions, Pothishala Pvt. Ltd.

‘Allahabad.
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~ B.Sc.- I (BOTANY) PAPER-I
BACTERIA, VIRUSES, FUNGI, LICHENS AND ALGAE
UNIT-I

VIRUSES: General characteristics, types of viruses based on structure and genetic material.
Multiplication of viruses (General account), Lytic and Lysogenic cycle. Economic importance.
Structure and multiplication of Bacteriophages. General account of Viroids, Virusoids, Prions,

and Cyanophages. Mycorrhiza-Types and Significance.
UNIT -11

BACTERIA: General characteristics and classification (on the basis of morphology), fine
structure of bacterial cell, Gram positive and Gram negative bacteria, mode of nutrition and
reproduction  vegetative, asexual and recombination (Conjugation, transformation and
transduction), Economic importance. Microbial Biotechnology, Rhizobium, Azatobactor,

Anabena.
UNIT-III

"FUNGI: General account of habit and habitat, structure (range of thallus organization), cell wall

composition, nutrition and reproduction n fungi. Heterothallism and Parasexuality. Outlines of
classification of fungi. Economic importance of fungi. Life cycles of Saprolegnia, Albugo,,
Aspergillus, Peziza, Agaricus, Ustilago, Puccinia, Alternaria and Cercospora. VAM Fungi

- UNIT-IV

ALGAE: Algae: General characters, range of thallus organization, Gaidukov phenomenon,
reproduction, life cycle patterns and economic importance.Classification, Systematic position,
occurrence, structure and life cycle of following genera : Nostoc, Gloeocaspsa, Volvax,,
Oedogonium, Vaucheria, Chara, Ectocarpus, Polysiphonia.

UNIT -V

Lichens- General account, types, structure, nutrition, reproduétion and economic importance.
Mycoplasma: Structure and importance. Blue Green Algae (BGA) in nitrogen economy of soil
and reclamation of Ushar land. Mushroom Biotechnology

Books Recommended:

Dubey R.C. and Maheshwari D.K. A text book of Microbiology, S. Chand Publishing, New Delhi
Presscott, L. Harley, J.and Klein, D. Microbiology, 7% edition, Tata Me Graw-Hill Co.New Delhi.
Sharma P.D., Mkmbiolog and Plant pathology, Rastogi Publication. New Delhi. |
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Alexopolous, CJ. Mims, C.W. and Blackwell, MM. Introduction to Mycolegy, John Wiley & Sons.
Dubey H.C. An Introduction te Fungi, Vikas Publishing, New Delhi
Mehrotra R.S. & Agrawal A, Plant Pathology, Tata McGraw, New Delhi

Sharma P.I). Plant Parhology, Rasiogi Publishers, Merutl.
Srstava, 1LN. Fungi, Pradeep Publications, Jalandliar

Webster, J. & Weber, R. Introduction to Fungd, Cambridge University Press, Cambridge
Kumar H.D, Introduction to phycolagy, AfY. East-weul Press, New Delhi

Lee RE, Phycelogy, Cambridge University Press UK.
Srivastava, ILN., Alger, Fradeep Publications, Jalandhar

Pandey S.K. (rock Concept af Botany, Lamben Academic publishing, Germany
Fandey S.N., Mishra 5,P. & Trivedi P.S. A Text Book af Botany (Vol.-T), Vikas Publishing, New Delhi
Singh, Pandey and Jain, A Text book of Botany, Rastogi Publication, Mecrut.

Vo e

(Dr. IN. Vierma) (Dr. Rekha Pimpalgaonkar )
Profl. & Head ProfT. & Tcad

Govit LK. Girls PG College  Gove N PG Science College
Raipur, (C.G)) Raipur, (C.G.)

(WU:'L—

{Mr. Shivakant Mislira)

omaghs

(Mrs. Sanchal Moghe)
Govi. Bilasa Girls College, Bilaspur

( Dr.Rapjana Shristava)
Proff. & Head
Govi. VYTPG Science College
Raipur, (C.G.)

{Mr Sudheer Tiwari)
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B.Sc.-I (BOTANY) PAPER -II

(BRYOPHYTES, PTERIDOPHYTES, GYMNOSPERMS AND
' PALAEOBOTANY)
UNIT -1
BRYOPHYTA: General qharacfexistics, affinities, range of thallus organization, general
classification and economic & ecological importance, Systematic position, occurrence,

morphology anatomy and reproductive structure in Riccia, Marchantia, Pellia, Anthoceros,
Funaria. Vegetative reproduction in Bryophytes, Evolution of sporophytes.

UNIT-II

PTERIDOPHYTES: General characteristics, affinities, economic impbrtancc and classification,

Heterospory and seed habit, stellar system in Pteridophytes, Aposory and apogamy, Telome
theory, Azollg as Blofertxhzer

UNIT-I

Systematic position, occurrence. Morphology, anatomy and reproducuve structure of Psilotum,
Lycopodxum selaginella, Equisetum, Marsilea.

UNIT-IV

Gymnosperm: General characteristics, affinities, economic importance and classification,
Morphology, anatomy and reproduction in Cycas, Pinus and Ephedra.

UNIT-V

PATAEOBOTANY: Geological time scale, types of fossils and foésilization, Rhynia, study of
some fossil gymnosperms. Lygenopteris

Books Recommended:

Parihar, N.S. The Biology and Morphology of Pteridophytes, Central Book Depot, Allahabad.
Parihar,N.S. An introduction to Bryophyta Vol.I: Bryophytes Central Book Depot, Allahabad.

Sambamurty,AVSS, 4 textbook of Bryophytes, Pteridophytes, Gymnosperms and
Palaeobotany, IK International Publishers.
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Pandey SN, Mishra SP and Trivedi PS A text Book of Botany (VolII), Vikas Publishing, New
Delhi

Bhatanagar, SP and Moitra, A. Gymnosperm, New Age International (P) Ltd., Publishers, New
Delhi

Biswas C. and Johri BM, The Gymnosperms, Springer-Verlag, Germany,
Srivastava, HN, Palaeebotany, I'radeep Publications Jalandhar

Srivustava, HN, Bryophyta, Pradecp Publications Jalandhar

Singh, Pandecy and Jain, A Text Book of Botany, Rastogi Publication, Meerut
Sristuva, HN, Fundamentals of Preridophytes, I'radecp Publications, Jalandhar
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B.Sc. I (BOTANY)
PRACTICAL

Study of extemal (Morphorgical) and internal (microscopic/anatomical) features of
representative gerera given in the theory.

1. Algae: Gloeocapsa, Scytonema, Gloeotrichia, Volvox, Oedo gonium, Vaucheria, Chara,
Ectocarpus, Sargassum, Batrachosperrmum

2. Gram staining
3. Fungi: Albugo, Aspergillus, Peziza, Agaricus, Puccinia, Alternaria and Cercospora
4. Bryophyta: Riccia, Marchantia, Pellia, Anthoceros, Sphagnum, Funaria
5. Pteridophyta: Lycopodium, Selaginella, Equsetum, Marsilea.
6. Gymnosperm: Cycas, Pinus, Epherda.
PRACTICAL SCHEME
TIME: 4 Hrs. MM.: 50
1. Algae/Fungi/Gram Staining 10
2. Bryophyta/Pteridophyta : 10
3. : Gyﬁmosperm ' ' 10
4. Spotting 10
5. Viva—Voc-;e : 05
6.  Sessional | . 05

\; LSS RN

(Or.JN.Vemz) © (Dr. Rekha Pimpalgaonkar) ( Dr.Ranjana Shristava)
Proff. & Head Proff. & Head Proff. & Head
Govt. D.B. Girls PG College Govt. N PG Science College . Govt. VYTPG Science College
Raipur, (C.G.) Raipur, (C.G.)

Raipur, (C.G.)

(Mrs. Sanchal Moghe) ~ (Mr. Shivakant Mishra) (Mr Sudheer Tiwari)

Govt. Bilasa Girls College, Bilaspur
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Zoology
B.Sc. Part I 2048-19-
: Paper I
(Cell Biology and N on-chordata)

Unit:I .
1. The cell (Prokaryotic and Eukaryotic)
2. Organization of Cell: Extra-nuclear and nuclear
Plasma membrane, Mitochondria, Endoplasmic reticulum, Golgi body, Ribosome and
Lysosome).
3. Nucleus, Chromosomes, DNA and RNA

Unit:II
1. Cell division (Mitosis and Meiosis). _
2. An elementary idea of Cancer cells And Cell transformation.
3. An elementary idea of Immunity: Innate & Acquired Immunity, Lymphoid organs,
Cells of Immune System, Antigen, antibody and their interactions

Unit:IIT v

-« General characters and classification of Phylum Protozoa, Porifera, and Coelenterata
up to order.

2. Protozoa: Type study - Paramecium,

2. Porifera: Type study - Sycon.

3. Coelenterata: Type study - Obelia

Unit: IV £ '

« General characters and classification of Phylum Platyhelminthes, Nemathelminthes,
Annelida and Arthropoda up to order. :

2. Platyhelminthes and Nemathelminthes: Type Study — Fasciola, Ascaris

3. Annelida: Type Study - Pheretima.

4, Arthropoda: Type Study - Palaemone.

Unit:V '

«  General characters and classification of Phylum Mollusca and Echinodermata up to
order.
2. Mollusca: Type Study - Pila.
3. Echinodermata- Type Study- Asterias (Starfish).

Scanned with CamScanner



Zoology
B.Sc. Part I 2018-19
Paper 11
(Chordata and Embryology)
Unit:I
1. Classification of Hemichordata
2. Hemichordata- Type study-Balanoglossus
3. Classification of Chordates upto orders..

4. Protochordata-Type study - Amphioxus.
5. A comparative account of Petromyzon and Myxine.

Unit-IT
" 1. Fishes-Skin & Scales, migration in fishes, Parental care in fish.

2. Amphibia-Parental care and Neoteny.
3. Reptilia- Poisonous & Non-poisonous Snakes,
Extinct Reptiles .
Unit-:111

1. Birds- Flight Adaptation, Migration, and Perching mechanism, Discuss-Birds are
glorified reptiles.
2. Mammals-Comparative account of Prototheria, Metatheria, Eutheria and Affinities.
3. Aquatic Mammals and their adaptations.

Poison apparatus, snake venom and

Unit:IV '

1. Fertilization

2. Gametogenesis, Structure of gamete and Typesof eggs

3. Cleavage

4. Development of Frog up to formation of three germ layers.

5. Parthenogenesis

Unit:V ' :
1. Embryonic induction, Differentiation and Re generation.

2. Development of Chick (a) up to formation of three germ layers, (2) Extra-embryonic
membranes. . '

3. Placenta in mammals,
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Zoology
B.Sc. Part I 261812

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

of Pila.

(Alternative methods: By Clay/’l"hermacol/drawing/l\’lodel etc.)

- Adaptive characters of Aquatic, terrestrial, aerial and desert animals.

«  Museum specimen invertebrate

-  Slides- Invertebrates, frog embryology, Chick embryology and cytology,

parts of insects, radulla

Scheme of Practical Exam Time: 3hrs
1. Major Dissection 10 Marks
2. Minor Dissection _ 05 Marks
3. Comments on Excersice based on Adaptation 04 Marks
4. Cytological Preparation 05 Marks
5. Spots-8 (Slides-4, Specimens-4) 16 Marks
6. Sessional : 10 Marks
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