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Programmeme Educational Objectives

B.Sc Programme Outcomes

Bachelor of Science (B.Sc) intends to offer thaoattas well as practical
knowledge about different subject areas such assi&)y Chemistry,
Mathematics, Zoology and Botany and other fieldgpeueling on the
specialisation a student opts. This Programme eoigrbeneficial for students
who have a strong interest and background in Seiand Mathematics wishing
to pursue multi and inter-disciplinary science easan future.

The Programme outcomes are as follows:

1.

This course forms the basis of science comprisinthe subjects like
Physics, Chemistry, Botany, Zoology and Mathematics

It helps to cultivate scientific temper and thus ¢arn out to be more
beneficial for the society as the scientific depat@nts can make a
nation or society to grow at a fast pace.

After higher studies students have the option o & scientist and can
even look for professional job oriented courses.

This course also enables students to serve inrin@lieny, Indian Navy,
Indian Air Force as officers.

After the completion of the B.Sc degree there amrous opportunities
available for the science students. Often, in sprestigious universities
or colleges in India and abroad the students amed hilirectly by big
MNC'’s after their completion of the course.

On the completion of this course students can gbifgher studies i.e. M.
Sc and then do some research for the welfare okimén

Students after this course have the option toljoaman Civil Services as
IAS, IFS etc.

Science graduates can go to serve in industriesst@ablish their own
industrial unit.

Besides the research jobs, students can also workeb jobs in
Marketing, Business & Other technical fields. Scergraduates also
recruited in the bank sector to work as customevise executives.
Students can also find employment in governmeribsgc

Programme Specific outcomes: B.Sc. Medical/Non-Mechl

a) B.Sc. Medical

1.

B.Sc. Medical student can acquire knowledge reggr8iotany, Zoology
and Chemistry.



7.

Medical Students can define and explain major cptscie the biological
sciences.

They will be able to correctly use biological instrentation and proper
laboratory techniques.

Students can communicate biological knowledge a&h and written form
Students can recognize the relationship betweewtste and function at
all levels: molecular, cellular, and organismal.

They will be able to go for Indian Forest Servicel ather competitive
examinations.

They can opt for higher studies in Botany, Zoolagg Chemistry.

b) B.Sc. Non-Medical

1.

B.Sc. Non-Medical student can concentrate on ChemiBhysics and
Mathematics.

A non-medical student may demonstrate a scienkifiowledge of the
core physics principles in Mechanics, Electromagnet Modern
Physics, and Optics.

He can demonstrate basic manipulative skills ineladg, geometry,
trigonometry, and beginning calculus.

The student shall determine the appropriate lefvetahnology for use in:
a) experimental design and implementation, b) amalgf experimental
data, and c) numerical and mathematical methogsolblem solutions.
He can apply the underlying unifying structuresrathematics (i.e. sets,
relations and functions, logical structure) and thiationships among
them.

He is able to investigate and apply mathematicablems and solutions
in a variety of contexts related to science, tetdmg business and
industry, and illustrate these solutions using syiicb numeric, or
graphical methods.

The student shall acquire knowledge of Chemical rifloelynamics,
Kinetics, Electrochemistry, Atomic Structure, OrganChemistry,
Spectroscopy and Skill in Industrial Chemistry.

A non-medical student will be able to join Indiair Aorce, Indian Navy
and can also go for other competitive exams. Hegeefor higher studies
In Mathematics, Chemistry, Physics.

He will be able to join as a scientist in reseairtdtitutes of immense
knowledge having a great scope for growth and agveént. He will be
able to prove to be an asset for the society byymng something more
innovative.

10. Banking sector is another promising area for nonios students.
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SCHEME OF EXAMINATION

(Compulsory — General English, General Hindi & Emmental
Studies)

Important points to be noted:

The theory question paper will consist of Five #ed.
Theory (External) — 80
Internal Sessional Marks (Internal) — 20

Division of Marks:

Sl Division of | Full Marks Division of Marks

No. Sessionals

1 Assignments 10 Each subject has five units. Eadh
covers 2 marks. (5X2=10)

2 Terminal Test 05 Two terminal tests having 2.5k®43
(2X 2.5=05)

3 Attendance 03 93% and above = 03 marks
85% - 93% = 02 marks
76% - 85% = 01 marks

4 Co-Curricular |02 Cultural and literary = 01 mark

Activity Games and Sharamdan = 01 mark
- Total 20 -

1

Total Marks — 100 (Three Papers)

Pass Marks — 36 percent.

Mandatory to pass the Internal and External (Whitkgam) separately,
Obtaining 36 Percent Marks.

Duration of Examination: 3 Hours.

The candidate has to clear the compulsory papéreithree chances.

Non-appearance or absence in the examination gpelsary papers will

be counted as a chance



SCHEME OF EXAMINATION

(Compulsory — Elementary Computer Applications)

Important points to be noted:

» The theory question paper will consist of Five #e.

* Theory (External) — 50

» Practical (External) —40

* Internal Sessional Marks (Internal) — 10

Division of Marks:

ich

Sl. No. | Division of Full Division of Marks
Sessionals Marks
1 Assignments 05 Each subject has five units. Eé
unit covers 2 marks. (5X1=05)
2 Terminal Test 02 One terminal test having
02marks.
3 Attendance 02 88% and above = 01 marks
76% - 88% = 01 mark
4 Co-Curricular 01 Cultural , literary ,
Activity Games and Sharamdan = 01 m¢
- Total 10 -

ark

» Total Marks — 100 (One Paper)

» Pass Marks — 36 percent.

* Mandatory to pass the Internal and External (WrittEgam) separately,
Obtaining 36 Percent Marks.

e Duration of Examination: 2 Hours.

e Duration of Practical Examination: 2 Hours.

» Please note that the Practical subject requirés 40 marks to pass the

examination separately

* The candidate has to clear the compulsory papeheithree chances.
Non-appearance or absence in the examination opelsary papers will

be counted as a chance



SCHEME OF EXAMINATION

(Optional Subjects)
Content B.Sc. Part -1, 1l &1l

There will be Six Papers Optional & Four Paper8 years and each paper will
be of 3 hours duration and will carry 80 marks.

Note: The student will attempt five question in alith one compulsory
guestion form each unit. Hovever there is an optiorach question. Attempt
either essay type or short answer types questioa tveo parts. Limits of short
answer type question are 150 words.

Important points to be noted:

The theory question paper will consist of Fivetteas.
Theory (External) — 50

Practical (External) — 40

Internal Sessional Marks (Internal) — 10

Division of Marks:

Sl. No. | Division of Full Division of Marks
Sessionals Marks
Assignments 05 Each subject has five units. Eadh
covers 2 marks. (5X1=05)
2 Terminal Test 02 One terminal test having
02marks.
3 Attendance 02 88% and above = 01 marks
76% - 88% = 01 mark
4 Co-Curricular 01 Cultural , literary ,
Activity Games and Sharamdan = 01 mark
- Total 10 -

Total Marks — 600 (Six Optionals Papers: 100 M&&sh)

Pass Marks — 36 percent.

Mandatory to pass the Internal and External (Whitixam) separately,
Obtaining 36 Percent Marks.

In the Paper | and Il the minimum marks for Passirgexamination are
58 for External Exam and 14 marks for Internal Exeation .This is
applicable on the optional subjects of B.Sc. Pdrahd lll.

Please note that the Practical subject requiréds 40 marks to pass the
examination separately
Duration of Examination: 3 Hours for Each Paper.
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BACHELOR OF SCIENCE

1. The course of study for the examination shall extemer aperiod of
Three years as an Bachelor of Science course.eTheall be an
examination at the end of each year, namgls.Part. | examination at
the end oB.Sc.Part.l, B.Sc.Part. Il examination at the end of Second Year
andB.Sc.Part. Il examination at the end of Third Year.

2. The examination shall be conducted by means oftemripapers and
practical tests wherever required.
3. The subjects for examination shall be as follows :
3.1 CompulsorySubject with Paper Code:
(i) General Hindi BSC-C 101
(i) General English BSC-C 102
(i) Elementry Computer Application BSC-C 103
(iv) Environmental Studies BSC-C 104

Note: Foreign nationals and students belonging to nardispeaking
areas, if any, may be allowed to offer ElementaigdHin lieu of
General Hindi and in such cases the rules prestfdreGeneral Hindi
shall be applicable to Elementary Hindi.

3.2 Optional Subject with Paper Code:
(i) Physics BSCPH- 101,102,103.
(ii) Chemistry BSCCH-101,102,103.
(i) Mathematics BSCMA-101,102.,103
(iv) Botany BSCB0O-101,102,103.
(v) Zoology BSCz0-101,102,103

4. A candidate, who after passing the Senior HigheoBeary Examination
scheme with Science subjects of the Board of Sexgn&ducation,
Rajasthan, or an examination recognised by the ddsity as equivalent
thereto, has attended a regular course of studyB.&arPart. | in the
University for One Academic Year shall be eligilite appear at the
B.Sc.Part. | Examination.



5. Promotion:

5.1

5.2

5.3

5.4

Candidates will be declared to have passed the iaa#ion if they
obtain minimum pass marks in each subject viz. 3@%each
compulsory and in each optional subject of paper.

Provided that if a candidate fails to secure theimium pass marks
in all or any of the compulsory subjects he/shdl dfeallowed to
clear the paper(s) in subsequent supplementaryom@naiain
examination. Such a candidate shall not be admiti®dsc.Part. Il
course if he/she fails to clear such back papdatgst by Part Il
supplementary examination.

A candidate who, after passirgSc.Part. | Examination of the
University has attended a regular course of stodyfSc. Part. Il in
the University for one academic year shall be kl@io appear at
theB.Sc.Part. Il Examination.

A candidate shall not be required to re-appear inompulsory
subject in which he has once passed even if he fail the
examination.

A candidate who, after passing tBsc.Part. || Examination of the
University has attended a regular course of stodyBfSc. Pt. Il in
the University for one academic year shall be klgio appear at
theB.Sc.Part. Ill Examination.

6. Additional Optional Subject:

6.1

6.2

Any candidate who has passed B.Sc. ExaminatiohefJniversity
under senior secondary + three year degree coatsermp shall be
allowed to present himself for examination in anopsequent year in
any one of the optional subjects prescribed for tBeSc.
Examination (senior secondary + three year degoeese pattern)
and not already taken by him at the degree exammatovided he
IS not registered for any other examination in thaversity in the
same year, and if successful, will be given a fieate to that effect.
Such a candidate shall be required to appear ithalpapers of the
subject in one and the same year.

A candidate who desires to appear for the exansinatnder this
provision must submit his application on prescribfedm. The
application shall be accompanied with an examinafé@ prescribed
for B.Sc.Part. Il examination and shall be forwarded by the Deé&
the faculty concerned.



6.3 No candidate shall be allowed to offer Science extbj for the
examination unless he/she produces satisfactoderge that he/she
has completed the course of instruction in practsz@ence in a
recognised college during the year preceding tlaenexation.

6.4 In the case of a candidate whose application ectegl or who does
not submit an application in one subject but onfy9 fees, the
amount paid by the candidate on account of fee Bbaefunded
after deducting Rs. 500/.

7. The number of papers and maximum marks for eackrpgagether with
the minimum marks required for a pass shall be shiomthe scheme of
examination separately. It will be necessary feaadidate to pass in the
theory part as well as practical part of his suljpaper, wherever
prescribed, separately. Classification of succésstudidates shall be as
follows: —

First division 60% and above of the aggregate marks prescribed f
optional subjects only at the B.Sc.Part. [, Il aht
examinations.

Second division 48% and above (but less than 60%) of the agtgegarks
prescribed for optional subjects only at the BBart. |, Il
and Il examinations

All the rest will be declared to have passed than@ration if they obtain the
minimum pass marks in each subject viz, 36%. Nosaim shall be awarded at
the B.Sc. Part. | and B.Sc.Part. || Examinatioror (Betails of papers, maximum
and minimum marks and syllabus etc. separate s\dladl be published from
time to time.)



Evaluation & Examination

Note-

The minimum pass marks in each year examinatiolh s &6% for each
theory paper and 36% for practical separately.

Candidates can apply for Re-evaluation in any efttieory courses as
per rules stipulated by the University for B.Sc.geke. Changes in
Statutes/Ordinances/ Rules/ Regulations/ Syllaldi laooks may from time to
time be made by amendment or remaking and a caedtiall, except in so far
as the University determines otherwise, comply \aitly change that applies to
years she/he has not completed at the time of éhang
Notes

There shall be a University examination at the ehe@ach year as per
details of the scheme of examination.

A candidate will be permitted to appear in the a@xamination only if
he/she has pursued a regular course of study &eadat at least 75% of the
classes for all the practicals class 90%.

A candidate shall be admitted to the next highas<lonly if she/he
passes his/her Part I/ Part Il / Part Il Examioatas per rules mentioned here
in after.

In order to qualify for B.Sc. degree a candidateusth obtain a minimum
of 36% marks in theory and practical separately.

In Part I, there will be two core subjects; compuwyscourse is General
Hindi, General English, ICT in Education and Enwmtental Education. In
order to pass, a candidate must secure atleastrd&®¥s in each Compulsay
course. However, the marks obtained in these pap#érsiot be taken into
account for awarding the division. In case a caatgidails in the compulsory
course, she/he has to clear the same in consegpamt

The minimum pass marks in the supplementary exdammahall be the
same as prescribed for the main examination.

Rules &Regulation: -

* Final examination is divided into two parts extéraad internal in all the
courses, except the courses having practical exbmeggnal assignment
will be included two tests (5 marks each).

 The candidate who has passed any year of B.ScrdPnogeme after

taking supplementary examination will be awardedimum pass marks
in the concerned subject irrespective of marksadlgtwobtained in the
supplementary examination.

» A candidate who fails in one compulsory subject ané optional subject
will be eligible to take admission next year. A dalate having this
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gualification will be eligible to take admissiamsecond year and appear
in the supplementary examination in the course(syhich she/he fails
along with subsequent examination and get two nrances for
clearing this course. In second year, if a candidails, she/he has only
one more chance to qualify the exam. Non-appearanedsence from
the examination of this paper will be counted abance.

A candidate who fails in one or two subjects (oompulsory subject and
one optional subject) in any year of the Progranwilebe eligible to
take the supplementary examination in the course(shich she/he fails
and get two more chances for clearing this couitberealong with the
supplementary examination in next subsequent yéam-appearance or
absence from the examination of this paper wiltbented as a chance.
In case the candidate is not able to pass supptamyeexamination in
two subsequent years, she/he can appear only &x-atudent in all
courses again at the main examination of the naktexjuent year.
She/he will not be required to appear in pract®al(she/he has already
cleared the same and has to pay extra one thircageex-student. A
candidate shall be deemed to be an ex-studenelhsthas completed a
regular course of study at the Institute and felfil the required
attendance and appeared in University examinatidgrfddled or did not
take the examination.

A candidate who fails in the practical/theory/fisldrk of a course at the
main examination shall be required to appear omlthe corresponding
practical/ theory of the supplementary examination.

A candidate who appears for the supplementary exation may take
provisional admission to the next higher classigthkr own risk. Such a
candidate will, however, be allowed to appear ire tbniversity
examination of the next higher-class course tohbrs/passing the
supplementary examination, fulfilling the attendamequirement as a
regular candidate and completion of courses ofysagiper scheme of
examination. If a candidate getting supplementanesd not take
provisional admission to the next higher classheyriotified last date of
admission and passes the supplementary examinati@n later stage,
she/he will not be admitted to the next higher tldsowever, such a
candidate may take admission to the next highesscia the next
academic session.

A candidate who fails in more than two courses épkcGeneral
Hindi/General English/ Environmental studies andnigntary Computer

Application) in any year of the course shall belaed failed and will
11



not be promoted to the next class. Such a candwilitbe permitted to
appear at the main examination of the subsequemtigeall the courses
only as arex-student.

Candidate who fails in more than two courses beses in practical
he/she will be required to appear again in alldberses (theory) except
practical only as an ex-student.

A candidate will be given a maximum of three chane¢ the main
examination and the corresponding supplementaryngvedion in any
year of the course. If he/she does not pass thenieafion even
thereafter, she/he will not be eligible for readstoa to any year of the
Programmeme.

12



COURSES OF STUDY AND SCHEME OF EVALUATION

Candidates are required to choose any groups frerfotlowing:

Examination of B.Sc. Part -I

(I -Physics, Mathematics, Chemistry) (Il -Chemis#gology and Botany)

Theory

Subject Course Paper Int. (Written Pract Max.
Compulsary/ Name Code | Sessional E " |Marks
: xam)
Optional
PAPER I-
General BSC-C 20 80 _ 100
o 101
Hindi
PAPER I-
Genral legz-c 20 80 _ 100
Compulasry English
Subjects PAPER I -
Elementary | BSC-C 10 50 40 100
Computer 103
Application
PAPER I-
Environmen Bfgf 20 80 _ 100
tal Studies
PAPER I -
Relativity, BSCPH-
Mechanics, 101 10 40
Oscillations
PAPER Il -
Mathematic
al
Backgrc_)und, BSCPH- 10 40
Physics Properties of 102 50 200
Matter and
Electromagn
etic Waves
PAPER Il -
Waves,
Acoustics BSCPH-
and Kinetic 103 10 40
Theory of
Gases
PAPER - | BSCMA
Mathematics | 19ebra - 101 0 >° - 200
PAPER Il - | BSCMA 10 56
Calculus - 102
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PAPER Il -

Vector BSCMA

Calculusand -103 10 58

Geometry

PAPER I-

Inorganic le%cl:H' 10 40

Chemistry

PAPER Il -

Chemistry Organic BSCCH- 10 40 50

) 102 200

Chemistry

PAPER llI-

Physical le%gH' 10 40

Chemistry

PAPER I-

Non- lec(:ﬁo- 10 40

Chordata

PAPER Il -

Animal Cell | BSCZO-

Zoology | giglogy And| 102 10 40 50 200

Genetics

PAPER llI-

Molecular | 5S¢20 10 40
) 103

Genetics

PAPER I-

Diversity of

Microbes | Bo¢BO- 10 40

101

and Lower

Plants

PAPER Il -

Diversity of

Cryptogams i

Botany (Bryophytes le%go 10 40 50 200

&

Pteridophyte

s)

PAPER llI-

Molecular

Biology & BSCBO- 10 40
. 103

Genetic

Engineering
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Examination of B.Sc. Part -ll

Subject Course Paper Int. (wr(iet?erﬁ Pract Max.
Compulsary/ Name Code | Sessional Exam) " |Marks
Optional
PAPER | -
Electricity | BSCPH-
and 201 10 40
Magnetism
PAPER II -
: Statistical
Physics and BSZC(ZJI;H- 10 40 50 200
Thermody-
namics
PAPER III -
Optics and BSZ%I;’H' 10 40
Lasers
PAPER | -
Advanced BSCMA 10 56
- 201
Algebra
PAPER II -
BSCMA
Mathematics | Real - 202 10 56 - 200
Analysis
PAPER III -
Differential BSCMA 10 58
: - 203
Equations
PAPER |-
Inorganic BSZ%Cl:H' 10 40
Chemistry
PAPER II -
Chemistry Organic BSZ%CZ:H' 10 40 50 200
Chemistry
PAPER IlI-
Physical BSZ%gH' 10 40
Chemistry
PAPER |- | BsSczO-
Chordata 201 10 40
PAPER Il -
Animal
Physiology | BSCZO-
Zoology And 202 10 40 50 200
Endocrinolo
qy
PAPER IlI-
Evolution | 5S¢40 19 40
203
And
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Palentology
PAPER I-
Diversity of BSZ%?O' 10 40
Seed Plants
PAPER II -
Systematic
of BSCBO-
. 10 40
Botany ,Sb\ng|osperm 202 50 | 200
PAPER llI-
Plant Cell
Biology and BSCBO- 10 40
: 203
Genetics
Examination of B.Sc. Part -ll|
: Theory
Subject Course Name Paper Int_. (Written | Pract. Max.
Compulsary/ Code | Sessional E Marks
: xam)
Optional
PAPER | -
Nuclear and BSCP
Solid State H- 301 10 40
Physics
PAPER Il -
Quantum
. Mechanics, BSCP
Physics atomic and H- 302 10 40 50 200
Molecular
Physics
PAPER IlI-
Electronics and | BSCP
Solid State H- 303 10 40
Devices.
PAPER I -
Complex BSCM 10 56
. A- 301
Analysis
PAPER Il - BSCM 10 56
Mathematics | Mechanics A- 302 - 200
PAPER Il -
Numerical BSCM
Analysis and A- 303 10 58
Optimization
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Techniques

PAPER I-

Inorganic I—Blss?oi 10 40
Chemistry
PAPER Il -
Chemistry Organic BSCC 10 40 50
) H- 302 200
Chemistry
PAPER llI-
Physical oSesl 10 40
Chemistry
PAPER |-
Developmental BSCZ 10 40
. 0O- 301
Biology
PAPER Il -
Environmental gsgozz 10 40
Zoology Studies 50 200
PAPER llI-
Ethology,
Economic 883?023 10 40
Zoology And
Wild Life
PAPER |-
Structure,
Development BSCB
and o-301| 1° 40
Reproduction in
Flowering plants
Botany PAPER I - BSCB | w | 2
Plant Physiology O- 302
PAPER llI-
Ecology & BSCB
Economic O- 303 10 40

Botany
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Examination of B.SC. Part |
Content of B.SC.
General English (Compulsory Subiject)

Paper Code- BSC-C 102

Max. Marks — 100 Min. Pass Marks — 36
Internal Max. Marks —20 Min. Pass Marks — 07
Theory Paper — 80 Min. Pass Marks — 29

Duration : 3 hrs.

GENERAL ENGLISH

Objectives:

1.
2.

3.

Students develop proficiency in English which eguipem to:
Understand the demands of audience, course, siuahd purpose and
the Use of language for effective communication.

Analyse language in context to gain an understanaih grammar,
vocabulary, spelling, punctuation and speech. Hxarmuthentic literary
and non literary texts and develop insight and egption.

Gain an understanding of study and reference skills

To making students read English prose with a veerthancing their
comprehension of the language and encouraging the&®velop reading
habits.

6. Developing basic skills in grammar, enriching thecabulary and
enabling them to write simple and correct English.
Section - A
Grammar [10Marks]

Determiners
Tenses and Concord
Auxiliaries

Prepositions
Basic Sentence Patterns

Section - B

Transformations [10 Marks]

Active to Passive Voice
Simple to Compound / Complex

Declarative into Negative/ Interrogative
Direct to Indirect Speech
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Section - C
(Comprehension) [40Marks]

» Comprehension of an Unseen Passage[8 Marks]

» Comprehension (from the following Texts): Compretien based
Questions of 8 Marks will be asked from Prose, E8tories, One Act Play and
Poetry each [32 Marks]
Prose

* A.P.J. Abdul Kalam: The Power of Prayer

* Martin Luther King: | have a Dream

» Albert Einstein: The World as | see it

Short Stories
* Leo Tolstoy: The Three Questions
* Ruskin Bond: A Face in the Dark

One Act Play
e Cedric Mount: Never Never Nest

Poetry

* R.N. Tagore : Heaven of Freedom
* John Donne : Death be not Proud
« Swami Vivekanand : Kali the Mother

Section - D
Written Composition [20 Marks]
* Precis Writing [5 Marks]
» Paragraph Writing [5 Marks]
» Letter Writing Formal and Informal [5 Marks]
* Report Writing [5 Marks]

Suggested Readings

1. Murphy, Raymond :Intermediate English Grammar ( CHBRddleston
2. Rodney :English Grammar: An Outline (CUP)

3. Greenbaum, Sidney: The Oxford English Grammar (OUP)

4. Kamlesh S. Bhatt (Trinity): Impressions: An Apprbao English.
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Examination of B.SC. Part |
(Compulsory Subject)
Paper Code- BSC-C 103
ELEMENTARY COMPUTER APPLICATIONS

Max. Marks — 100 Min. Pass Marks — 36

Theory Paper — 50 Min. Pass Marks — 18

Practical - 40 Min. Pass Marks — 14

Internal Max. Marks —10 Min. Pass Marks — 04

Duration : 3 hrs.

Note:

1. Part— 1 Contain 60 multiple choice type questiBach question carries %2
marks.

2. Part -1l Contain 05 very short types questione(orark each)

3. Part —Ill Contain 03 short question (five markshga

Learning outcomes:
On the completion of the Course, the student teagliebe able to

1. To acquaint the students with the knowledge ofstatemputer technology
and its use in education.

2. To acquaint the students with the various compstdtware packages
available now a days.

3. To develop the capabilities to analyse the datagusomputers and already

developed software

To acquaint the students with Author ware package.

To develop the skills of writing programs to analyand process the

statistical data.

6. Recognise, understand and appreciate ICT as actieffdearning tool for
learners and as an enormous functional support.

S

Course Outline:

Unit - |

Computer Fundamentals:- Introduction to Informatidechnology, Generation
of Computers, Types of computers: Micro, Mini, Maame, Super,
Architecture of Computer System: CPU, ALU Primargmibry: RAM, ROM,
Cache memory, Secondary Memories, Input/OutputcgeviPointing device.
Number System (binary, octal, decimal and hexada&¢iend their conversions,
Logic gates, Languages: machine, assembly andléigh languages including
3GL, 4GL.
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Unit - 1l
Word Processing packages: Standard features li@bang word wrap, text
formatting, paragraph formatting, effect to texgihmerge.
Spreadsheet Packages: Type of entries, Simplevaiih calculations, formula
and statistical functions, Different types of cbartSorting, searching,
formatting, printing.
Power point :- Slide creation, slide show, addinpbics, formatting,
customizing and printing.

Unit — [l
Multimedia technology Introducing framework for rmoledia devices, image
compression standard, JPEG, MPEG ,MIDI formats.
Database Management System : Data, fields anddgcmformation database,
creation of a database file, inserting, deletiord ampdating of records,
modifying structure, editing and browsing of rerdearching, sorting and
indexing of records.

Unit — IV
Concept of Operating System, need and types ofatipgr systems: batch,
single user, multiprocessing, and time sharingroduction to Unix/Linux,
Windows and its simple commands.
Type of networks, LAN, MAN and WAN, concept of tdpgy , bridges,
routers, gateways, modems, ISDN leased lines, defecencing and
videoconferencing.

Unit -V
Internet: Concept, email services, www , web brawsgearch engines, simple
programs in HTML, type of HTML document, documestructures: element,
type and character formatting, tables, frames anud, E-mail.
E-Commerce: Concept of e-commerce, benefits andtgrof e-commerce, e-
commerce categories, e-Governance, EDI, electramds transfer on EDI
networks Electronic payment system.
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Practical:-

The laboratory exercise will be designed to helpthe understanding of
concepts of computer and the utilization in theaareutlined in the theory
syllabus. The emphasis should be on practical usather than on theoretical
concept only . In addition, DOS, MS Windows, MS \WoMS Excel, MS
Power Point packages has to be practiced in the lab

The practical examination scheme should be aswstio

a) Record/ Sessionals 7 marks
b) Viva-Voce 8 marks

c) Practical Exercise (DOS) 5 marks
d) Practical Exercise (MS Windows) 5 marks
e) Practical Exercise (MS Word) 5 marks
f) Practical Exercise (MS Excel) 5 marks
g) Practical Exercise (MS Power Point) 5 marks

References:

1. Computer Fundament al By P.K. Sinha (BPB Publores)

2. Computer Made Easy For Beginners (in Hindi) Byadjan Bansal,
Jayshri Saraogi

3. IT Tools and Applications By Satish Jain, Shashaaik, Dr. Madhulika
Jain (BPB Publication).

4. Rapidex computer Course, Vikas Gupta, Pustak Mahal
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Examination of B.Sc. Part |
Content B.Sc.
Environmental Studies (Compulsory Subject)

Max. Marks — 100 Min. Pass Marks — 36
Theory Paper — 80 Min. Pass Marks— 29
Internal Max. Marks —20 Min. Pass Marks — 07

Duration : 3 hrs.

Note: The question paper will contain 10 questionsll, i.e., two questions
from each unit.Each question is divided into twot®aPart A Part B having 12
and 4Marks respectively.Candidate has to answdr/APar about 5 pages and
part B in about one page selecting one questian &ach section.

Learning outcome=-

After completion of the course, student will beeatw:-

1. To understand background of EVS as a composite @fresiudy that
draws upon the science, social science and enmeartal education.
2. To develop understanding about various ecosysasmdiodiversity.

3. Helping student to develop the ability to plan coemgnsive units for
environmental management and conservation.

4. Understanding about the issues of conservatioml a@mvironmental
regeneration have
been infused at appropriate places in all ¢Rdbboks.

4. To analyze and understand environment concernsighrthe process of
inquiry.

5. To develop a sense of awareness about the envirdrimagards and its
causes and remedies.

UNIT |
Introduction and Environmental Studies-
» Environmental studies: Historical background, cqugchlature and scope

of EVS.
 Natural and social environment. concept, its congmts, and
relationship,

man& Environment, man on environment,
» Disciplinary and Multidisciplinary approach of EVS
* Renewal and Non- Renewable Resources

UNIT Il
Eco-systems-
» Concept of an ecosystem.
e Structure and function of an ecosystem.
* Producers, Consumers and decomposers.
* Energy flow in ecosystem.

27



Ecological Succession.

Food Chain, Food webs and ecological pyramids.

Introduction, types, characteristic features, stmecand function of the
following ecosystem-

Forest ecosystem.

Grassland ecosystem.

UNIT 1l

Biodiversity, Its Conservation

Introduction — Definition: genetic, species andsstem diversity.
Value of Biodiversity & Biodiversity at global, Nanhal & local levels.
Hot-Spots of Bio-diversity.

Threats to Bio-diversity: Habitat loss, poachingnaifd life, man wild life
conflicts.

Conservation of Bio-diversity: In-situ and Ex-sitonservation of Bio-
diversity.

Unit- IV

UNIT — Il Environmental Issues:-

Meaning, concept, process, effects and prevenwte®raof Acid rain,
Global warming and cooling.

Natural & Manmade disasters.

Meaning, concept, Effects and preventive action of

Water pollution.

Air Pollution.

Noise Pollution.

Land or Soil pollution.

UNIT -V

Unit — IV Environmental conservation & management:

Meaning, concept and importance of environmentaiseovation &
management.

Role of women in conservation: Chipko movement, jKiMovement.
Consumerism and waste generation and its management
Agricultural / urban waste: their impact and mamaget.

Reference:

Kaushik,A. and Kaushik, C.P.(2004). PerspectivesEmvironmental
studies. New Age International(P) Ltd. Publish&lsw Delhi

Goel, M.K. (2006). Paryavaran Addhyayan. Vinod Bkisflandir, Agra.

Rathore, H.C.S., Bhattacharya, G. C., Singh, S3$ingh, M. and
Gardia,A.(2008). Society and Environmental Ethieema Press,
Varanasi.
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Sharma,P.D.(2001).Ecology And Environment. Rajsdprinters,New
Delhi.

Shukla, C.S.(2007). Paryavaran Shiksha. Alok PrakasLucknow.
Singh,S.K.(2006).Environmental Education.Sapna Asho
Prakashan.Varanasi.

Singh, S.K.( 2008) Environmental Education and &&hi Amrit
Prakashan.Varanasi.

Singh, S.K.( 2010). Fundamentals of Environmentdudation.Sharda
Pustak Bhawan. Allahabad.

Srivastava, P. (2005) Paryavaran Shiksha, MadhgdelBh Hindi Granth
Academy, Bhopal, Pp. 195.

NCERT (2004) Environmental Education in Schools, BRT, New
Delhi, Pp.112.

NCERT (2011). Teachers’ Handbook on Environmentdldation for
the Higher Secondary Stage, DESM, NCERT,New Delhi.

Ram,P.S. and Singh,R.(2013). Paryawaran Shikshdltarate Aayam.
Sharda Pustak Bhawan, Allahabad
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B. Sc. Part-I

PHYSICS
Paper-Il: Relativity, Mechanics and Oscillations
BSCPH-101
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks

Learning outcomes -After completion of the course, student-teachveitsbe
able:

Understand Newtonian mechanics, special theorglafivity.

Apply Newton’s laws to explain natural physical pbenena.

Discuss on the simple harmonic motion and its egoat

Differentiate between damped oscillator and drigsaillator.

Identify the coupled oscillator and some electhjcabupled oscillators.

ahwnE

UNIT - |
Inertial frames, Galilean Transformation, Non-ir@rframes, laws of motion
andmotion in uniform field, fictious forces, DisplEment, velocity and
acceleration in rotatingco-ordinate systems, ctmfal acceleration, coriolis
force and its applications.

UNIT-II
Michelson-Morley experiment, search for ether, Blagés of the special theory
ofrelativity, Lorentz transformations, length cadtion, time dilation, velocity
transformations,variation of mass with velocity,sma&nergy equivalence. Four
vector formulation (qualitative only).

UNIT - 11
Motion under central force, Conservation laws, keegllaw, Gravitational law
andfield.Potential due to a spherical body, Gaus$ Roisson equations for
gravitational self energy.

System of particles, centre of mass, equation dianmf single stage and multi
stage rocket, concepts of elastic and inelasticsamis.

UNIT-IV
Rigid body motion, Rotational motion, Moment of i@ and their
coefficients,Principle axes,Euler's equations.

Potential well and periodic oscillations, cases hldrmonic oscillations,
differential equations and its solution, Kineticdapotential energy. Simple

harmonic oscillations in spring and mass system,mp& and
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compoundpendulum, Torsional pendulum, Bifilar datibns, Helmholtz
resonator, LC circuits,Vibration of bar magnet, stton of two masses
connected by a spring.

UNIT-V
Superposition of two simple harmonic motions of safrequency along the
same line, Interference, Superposition of two milyuperpendicular simple
harmonic vibrations ofsame frequency, Lissajousirkg, Cases of different
(multiple) frequency.

Damped harmonic oscillators, Power dissipation, I@Quafactor, Driven
harmonic os- cillator, Transient and steady st&ewer absorption, Two
coupled oscillations, normal modes, Effect of cougplin mechanical systems.
Electrically coupled circuits, frequency response.

Text and Reference Books:

1. Resnick, R. (1971). Introduction to special relagiyWiley India Pvt.
Ltd.,2005) Charles Kittel, Berkeley Physics Cours®.-1, Mechanics
(Mc Graw-Hill,1965)

2. Stephani, H. (2004). Relativity: An introduction $pecial and general
relativity. Cambridge university press.

3. Feynman, R. P., Leighton, R. B., & Sands, M. (196H)e Feynman
lectures on physics; vol. i. American Journal oy$tts, 33(9), 750-752.

4. Feynman, R. (2018). Feynman lectures on gravita@iC Press.

5. Bajaj, N. K. (1988). The physics of waves and d=iidns. Tata
McGraw-Hill Education.

6. Gambir, R.S. (2006) Mechanics (CBS Publishers amstriibutions, New
Delhi.
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B.Sc. Part-I|
PHYSICS
Paper-1l: Mathematical Background, Properties of Matter and
Electromagnetic Waves
BSCPH-102
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes -After completion of the course, student-teachveitsbe
able:

1. To Understand the Scalars and Vectorsproducts &pkss of product.

2. To Know about Elasticity, Small deformations, Yolswnodulus.

3. To Define the Kinematics of moving fluids &Equatiohcontinuity.

4. To Understand the Faraday's law & Lenz's law.

5. Learn the electromagnetic wave and Electromagriegtid and Energy

density.
UNIT — |

Scalars and Vectors:Dot & Vector products, triple vector product, gieatt of
scalarfield and its geometrical interpretation,edgence and curl of a vector
field, line, surface andvolume integral, Flux otta field, Gauss's divergence
theorem, Green's theorem and Stokes theorem. @wanlCoordinates.

UNIT -1l

Elasticity, Small deformations, Young's modulus KBmodulus and Modulus
ofrigidity for an isotropic solid, Poisson rati@lation between elastic constants,
Theory of bending of beam, Cantilever, Torsion afyander, Bending moment
and Shearing forces.

UNIT =11

Kinematics of moving fluids, Equation of continyityeuler's equation,
Bernoulli’'stheorem, Viscous fluids, Streamline aharbulent flow, Reynold’s
number, Poiseulle’s law, Capillary tube flow, Stekkaw, Surface tension and
surface energy, molecular inter pretation of swafaension, Pressure on a
curved liquid surface, wetting.

UNIT-IV

Electromagnetic induction, Faraday's law (integuad differentialform), Lenz's
law, Mutual and Self inductance, Transformers, Byein astatic magnetic
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field, Measurement of self inductance by Rayleighethod, Maxwell's
displacement current, Maxwell's equations, Electgnetic fieldand Energy
density.

UNIT-V

Plane electromagnetic wave in vacuum, Wave equattonE and B of

linearly,circularly and elliptically polarized eleomagnetic waves, Poynting
vector, Boundarycondition for B, E, H & D, Frasmsetelations(E in the plane),
Reflection and refraction at a plane boundary @eaditrics, Polarization by
reflection and total internal reflection,

Text and Reference Books:

1.
2.

10.

Zil'berman, G. E. (1970). Electricity and magnetigima.

Bleaney, B. I., Bleaney, B. I., & Bleaney, B. (201&lectricity and
Magnetism, Volume 2(Vol. 2). Oxford University Pses

Neittaanmaki, P., Rudnicki, M., Rudnicki, M., & Say A. (1996).
Inverse problems and optimal design in electrieind magnetism (No.
35). Oxford University Press.

Resnick, R., Walker, J., & Halliday, D. (1988). [Bamentals of physics
(Vol. 1). Hoboken: John Wiley.

Blatt, F. J., & Blatt, F. J. (1989). Principles m@fysics. Boston, London:
Allyn and Bacon.

Griffiths, D. J. (2005). Introduction to electrodymics. Prentice Hall of
India A.M parties, Electomagnetic field.

Griffiths, D. J. (1999). Introduction to Electrodymics Prentice-Hall.
Upper Saddle River, NJ.

Sarwate, V. V. (1993). Electromagnetic fields aral/@s. Bohem press.
Ghosh,S. N. (2002). Electromagnetic theory and wawepagation. CRC
Press.

Kakani and Hemrajani (2008). Electromagnetism thewrd Problems,
New Delhi: CBS Publishers and Distributors.
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B.Sc. Part-I

PHYSICS
Paper-Ill: Waves, Acoustics and Kinetic Theory of Gases
BSCPH-103
Maximum Marks: 50 External: 40

Internal: 10 Marks
Learning outcomes -After completion of the course, student-teachveitsbe
able:

1. To Understand the Matter of Kinetic Theory.

2. To Know about Estimates of molecular diameter aesdmiree path.

3. To Define the Maxwellian distribution of law of wality & speed in an

ideal gas.
4. Discuss the group velocity and phase velocity.
5. Learn about the waves and acoustics.

UNIT-I
KINETIC THEORY OF MATTER
Ideal Gas: Kinetic model, deduction of Boyle's law, inter@&@n of
temperature, estimationof rms speeds of molec@esvnian motion, estimate
of the Avogadro number.Equipartition of energy, cfie heat of monatomic
gas, extension to di-and triatomic gases,Behaviowat low
temperatures.Adiabatic expansion of an ideal gpplication toatmospheric
physics.

Real Gas:Van der Waals gas equation of state, nature ofdéan/Vaals forces,

comparisonwith experimental P-V curves. The critimanstants of gas, Joule
expansion ofideal gas, and of a Van der WaalsJpade coefficient, estimate of
J-T cooling.

UNIT-II
Transport phenomena in gases:Molecular collisions, mean free path and
collision crosssections. Estimates of molecularmaiter and mean free
path.Transport of mass, momentumand energy andrretggonship,
dependence on temperature and pressure.

Liquifaction of gases: Boyle temperature and inversion temperature. Riiec
ofregenerative cooling and of cascade cooling,ification of hydrogen and
helium.Refrigeration cycles, meaning of efficiency.
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UNIT-III
Maxwellian distribution of law of velocity and spe@ in an ideal gas:
Distribution of speedsand of velocities, experiraénterification, distinction
between mean, rms and most probablespeed and tyelaiues. Doppler
broadning of spectral lines.

UNIT-IV
WAVES
Waves in media: Speed of transverse waves on a uniform stringedspd
longitudinal wavesin a fluid, energy density anermgy transmission in waves,
typical measurements. Wavesover liquid surfaceplega Group velocity and
phase velocity, their measurements.

Superposition of waved-inear homogeneous equations and the superposition
principle,nonlinear superposition and consequences.

Standing waves: Standing waves as normal modes of bounded systems,
examples,Harmonics and the quality of sound; exasaglhladni's figures and
vibrations of a drum.Production and detection ofraslonic waves and
applications.

UNIT-V
ACOUSTICS
Noise and Music:The human ear and its responses; limits of hurarbdity,
intensity andloudness, bel and decibel the musicale, temperament and
musical instruments violin,sitar, flute, harmonigntabla.

Reflection, refraction and diffraction of sound: Acoustic impedance of a
medium,percentage reflection and refraction at andary, Measurements of
frequency and velocity,impedance matching for tasrs, diffraction of
sound, principle of a sonar system, soundranging.
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Textbooks and References:

1.

10.

11.

12.

13.

S. C. Garg, K. Ghosh, S. Gupta, (2009). Oscillati@md Waves (PHI
Learning Pvt. Ltd.)

Glasstone, S. (2007). Thermodynamics for chenfiddsahari Press.

Bajaj, N. K. (1988). The physics of waves and dstidns. Tata McGraw-
Hill Education.

Gambir, R.S.(2006) Mechanics (CBS Publishers amstridutions, New
Delhi).

Garg, S. C. K. Ghosh, S.Gupta, (2009). Oscillatiamsl Waves (PHI
Learning Pvt. Ltd.

Ghosh, R.K (1975). The Mathematics of Waves anaafibns, (Mc Milan,
1975)

Hotyst, R., & Poniewierski, A. (2012). Thermodynasiifor chemists,
physicists and engineers. Springer Science & BasiiMedia.

K.S. Pitzer, L. Brewer (1961). Thermodynamcs (McawrHill Book
Company).

Reif, F. (2009). Fundamentals of statistical arerial physics. Waveland
Press.

Samuel Glasston (2006). Thermodynamics for Chen{istliated East
West Press Pvt. Ltd., New Delhi)

Umezawa, H. (1995). Advanced field theory: Microaaro, and thermal
physics. AlP.

Yu. B. Rumer, M. Sh. Ryvkin (1980). ThermodynamiStatistical Physics
and Kinetics (Mir Publishers, Moscow).

Zemansky, M. W., & Dittman, R. H. (1981). Heat afnkdermodynamics
(International Edition). Mcgraw-Hill Book Company).
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B. Sc. Part-I

PHYSICS PRACTICALS
Duration: 4 hrs Min.Pass Marks 27 Max. Marks 50

Total number of experiments to be performed bystiiedents during the session
should be 16, selecting any eight from each sectiobnexamination two
experiments are to be performed taking at leastfrome each section.

The distribution of marks in the practical examioatwill be as follows:
(i) Two experiments 30 Marks

For each experiment, distribution of marks willdsefollows:

Figure: 2
Formula/Theory: 2
Observation: 7
Calculation and Result: 3
Precautions: 1

(i) Viva voce 10

(iif) Records 10
Total Slarks

LIST OF EXPERIMENTS

Section A
» Study of conservation of momentum in two dimensiasaillations.
» Study of a compound pendulum.
» Study of damping of a bar pendulum under variousharics.
» Study of oscillations of a mass under different borations of springs.
» Study of bending of a cantilever or a beam
» Study of torsion of a wire (static and dynamic noeit)
» Study of flow of liquids through capillaries.
» Determination of surface tension of a liquid byfeliént methods.
» Study of viscosity of a fluid by different methods.
* To find M.I. of an irregular body by inertia table.
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To study the random decay and determine the demagtant by statistical
method.

Determine Y by Searle’s apparatus.

Section B
Study of magnetic field due to a current
Conversion of galvanometer into an ammeter
Conversion of galvanometer into voltmeter.
To determine the internal resistance of primaryushg potentiometer.
Measurement of low resistance by Carey-Foster Bridg
Measurement of inductance using impedance at diffdrequencies.
Measurement of capacitance using impedance atelfférequencies.
[-V characteristics of a P-N junction diode
Determine unknown resistor by post office box.
To determine Poisson’s ratio of rubber tube.
To determine the frequency of A.C main.
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B. Sc. Part-I
MATHEMATICS
Paper I: Algebra
BSCMA-101
Maximum Marks: 66 External: 56
Internal: 10 Marks
Learning Outcomes:- After completion of the course, student-teachetk e
able:

1. To finding the roots, derive the relation betweeaots and coefficients of
a general polynomial in one variable.

2. To finding Rank of matrices, eigenvalue and eigetors of square
matrices, inverse of matrices, solution of systéimear equations using
matrix.

3. To know about groups, subgroups and its propertiesets and cyclic
groups with theorems on it.

4. To know about normal subgroups, fundamental thesreon
homomorphism and isomorphism of groups and theipgnties.

5. To know about permutations and alternating grospaple groups and
order of elements in group.

UNIT-I
Relation between roots and coefficients of genpadynomial equation in one
variable,transformation of equations, Descartels af signs, Solution of Cubic
equations (CardonMethod) Biquadratic Equations@feMethod).

UNIT-II

Symmetric, Skew symmetric. Hermitianand skew Haamnitmatrices. Linear
Independenceof row and column matrices.Row rankyr@o rank, Rank of a
matrix by Echelon form, thecharacteristic equatioh a matrix and

eigenvectors.Cayley Hamilton theorem and its udendmg inverse of a

matrix.Applications of matrices to a system of &ngboth homogenousand
non-homogenous) equations.Theorems of consistehcy system of linear
equations.

UNIT-1I
Definitions and examples of groups, general progerof groups, subgroups,
cyclicgroups,cosetsdecomposition, Lagrange’s thmeoamd its consequences,
Fermat’s and Euler’'stheorems.
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UNIT-IV

Homomorphism and isomorphism of groups, normal sulggs, quotient
groups.Thefundamental theorem of homomorphism.Keshénomomorphous
and its properties.

UNIT-V

Permutations groups, even, odd and cyclic pernaurstitransformations, the
alternating group-An, Conjugacy, and simple gro@msyles theorem. Order of
an element of a groupand its properties.

REFERENCE BOOKS:

1.

w

Chandrika Prasad : The Text Book of Algebra andoihef Equations,
Pothishala Pvt Ltd.Allahabad.

Vashitha, A. R: Modern Algebra, KrishnaPrakashnadliiaiMeerut.
Gokhrooet. Al.: Matrices (Hindi Ed.) Navkar Prakas, Ajmer.
Gokhrooet. Al.: Abstract Algebra (English/Hindi BdavkarPrakashan,
Ajmer.

P. B. Bhattacharya Basic Abstract Algebra and Gthef2nd Edition)
Camb. University Pressindian Edition,1997.

I. N. Herstein: Topics in Algebra Wiley Eastern INéw Delhi (1975).

. Bansal, Bhargava & Abstract Algebra,Agarwal : JaigRublishing

House, Jaipur.
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B. Sc. Part-I
MATHEMATICS
Paper-Il :Calculus

BSCMA-102

Maximum Marks: 66 External: 56
Internal: 10 Marks
Learning Outcomes:-After completion of the course, student-teachefishei
able:
1. To know about pedal equation, envelope-evolutegmptotes and
curvatures of a curve.
2. To know about partial differentiation, Euler’'s tear, Taylor's series of
two variables and Jacobian.
3. To know about maxima-minima of functions of two ropre variables
and tracing of curves in Cartesian and polar curves
4. To know about Beta-Gamma functions, change of oodl@ntegrations
and transformation of coordinates in integrations.
5. To know about to finding the length, area, and r@dwsing integrations.

UNIT-I
Pedal equation of a curve, Envelope and Evolutes;mptotes, Curvature:
VariousFormulae, centre of curvature, chord of atuxe and related problems.

UNIT-II
Partial differentiation, chain of variables, Euertheorem on homogeneous
functions,firsttwo differential coefficients of amplicit functions. Taylor’s
theorem for functions of two variables, Jacobiaith wroperties.

UNIT-III
Maximum — Minimum and saddle points of functions twio and three
variablesconnected by a relation. Lagrange’s metiashdermined multipliers.
Test of concavityand convexity,points of inflexiomultiple points, curve
tracing in Cartesian and polarcoordinates (staruimves).

UNIT-IV
Differentiation and Integration under the sign woieigration, Beta and Gamma
functions,double integrals, change of order of gra#ion, transformation in
polar coordinates.
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UNIT-V
Quadrature, rectification, volume and surface didsof revolution. Triple
integrals.Dirichlet’s integrals and Liouville’s extsion.

REFERENCE BOOKS:

1. Gorakh Prasad : Text Book of Differential calcyRathishala Pvt. Ltd.
Allahabad.

2. Gorakh Prasad : Text Book of Integral calculus,Rbdia Pvt. Ltd.
Allahabad.

3. N. Piskunov : Differential and Integral calculusae Publications,
Moscow.

4. Gokhrooet. al. : Differential Calculus (English/ldirEd.)Navkar
Prakashan, Ajmer.

5. Gokhrooet. al. : Integral Calculus (English/Hindl.JNavkar Prakashan,
Ajmer.

6. Erwin Kreyszig : Advance Engineering Mathematicsddlilley and
sons 1999.
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B. Sc. Part-I
MATHEMATICS

BSCMA-103
Paper-lll: Vector Calculus and Geometry
Maximum Marks: 68 External: 58
Internal: 10 Marks
Learning Outcomes:-After completion of the course, student-teachefishei
able:

1. To know about vector differentiation of scalar amdtor point functions.

2. To know about vector integration and theorems @&fe@r Gauss, Stokes and
their verifications.

. To know about tracing of conics in polar and Castesoordinates.

To know about equations of sphere, cone and cylinde

5. To know about tangent and normal planes on ellgpbaad paraboloid.

A~ W

UNIT-I
Scalar and Vector point functions, vector differatmbn, directional derivatives,
gradient,divergence and curl. ldentities involvithggse operators and related
problems.

UNIT-II
Vector integration, theorems of Stokes, Green, €&msusnd problem based on
them(Statement and verifications)

UNIT-1I
General equations of second degree in two dimessitnacing of conics, Polar
equations ofconics: tangents, normal equationgnpsytes, chord of contact,
pole and polar.

UNIT-IV
Sphere, cone and cylinder.

UNIT-V
Central conicoid: Ellipsoid, tangent planes, polalanes, polar lines,
enveloping cone, enveloping cylinder, sections vgitilen centre. Normals,
conjugate diameters and diameteral planes and theperties. Paraboliod
tangent plane, diameters, diameteral planes.NoriR&ae section of conicoids.
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REFERENCE BOOKS:

~

. Murray R. spiegal : Vector Analysis SchaumPublighGo. , New York.

N. Saran and S. N. Nigam : Introduction to VectaralysisPothishala
Pvt. Ltd.Allahabad.

Shanti Narian : A text book of Vector CalculusS.a@4 & Co. New
Delhi.

Gokhrooet. al. : Vector Calculus (English/Hindi Ebtlavkar Prakashan,
Ajmer.

N.Saran and R. S. Gupta : Analytic Geometry of éhtmension
Pothishala Pvt. Ltd. Allahabad.

Shanti Narian : Analytic Solid Geometry. S. Chan@€& New Delhi.
Golaset. al. : Analytic Solid Geometry.

Gokhrooet. al. : Coordinate Geometry (English/Hird.) Navkar
Prakashan, Ajmer.
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B. Sc. Part-I
CHEMISTRY

Paper-I: Inorganic Chemistry
BSCCH-101

Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Note: The paper is divided in five independentsinltwo questions will be set
from each unit. The candidates are required torguteone question from each
unit.
Learning outcomes -After completion of the course, student-teacheits be
able:
1. To understandprinciples of Atomic structure and i@ical Bonding.Get
familiar with chemistry of main group elements.
2. To apply the principles of Acids and Bases in féalsituation.
3. To determinethe crystal structure of NaCl, KC| £&&Cl (Laue's method
and powder method).
4. To define the characteristics of different typdoohd.
5. To define the Basic properties of main group eles&fransition
Elements.

Unit |
Atomic Structure and Bonding

A. Atomic Structure: Idea of de-Broglie matter waves, Heisenberg
uncertainty principle, atomic orbitals, Schrodingeave equation,
significance of¥ and ¥?, quantum numbers, radial and angular wave
functions and probability distribution curves, sespf s, p, d, orbitals.

B. Structure and Bonding: Covalent Bond -Valence bond theory and its
limitations, directional characteristics of covalé&ond, various types of
hybridization and shapes of simple inorganic mdiezand ions, valence
shall electron pair repulsion (VSEPR) theory tosNH;O", SF, CIF;, I,

CI" and HO, MO theory, homonuclear and heteronuclear (CO @9

diatomic molecules, multicenter bonding in electdmiicient molecules,
bond strength and bond energy, percentage ionicactea from dipole
moment and electro- negativity difference.
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Unit Il
Chemistry of main group elements

A. S-Block Elements Comparative study, diagonal relationship, salient
features of hydrides, solvation and complexatiamdémcies including
their function in biosystems, an introduction tkydd and aryls.

B. P-Block Elements: Comparative study (including diagonal relation¥hip
of groups 13-17 elements, compounds like hydridegjes, oxy acids
and halides of group 13-16, hydrides of boron-chiber and higher
boranes, borazine, borohydrides, fullerenes, cashidluorocarbons,
silicates (structural principle), tetrasulphurraenitride, basic properties
of halogens, interhalogens and polyhalides.

C. Chemistry of Noble Gases Chemical properties of the noble gases,
chemistry of xenon, structure and bonding in xecmmpounds.

Unit 1l
lonic compounds: Bonding and Structure

A. lonic solids — lonic structures, radius ratio effect and cooation
number, limitation of radius ratio rule, latticefeets, semiconductors,
lattice energy 18 and Born-Haber cycle, solvatioergy and solubility
of ionic solids, polarizing power and polarisalyilaf ions, Fajan's rule,
Metallic bond-free electron, valence bond and thedries.

B. Structure of lonic solids: Definition of space lattice, unit cell; Laws of
crystallography — (i) Law of constancy of inter@cangles,
(i) Law of rationality of indices
(i) Law of symmetry, Symmetry elements in crystaX-ray diffraction
by crystals, Derivation ofBragg equation, Deterrtiora of crystal
structure of NaCl, KCI and CsCI (Laue's method po@der method).

C. Weak Interactions- Hydrogen bonding, van der Waals forces.

Unit IV
Acids and Bases Theories of Acids and Bases:

A. Arrhenius, Bronsted-Lowry, the Lux-Flood, solventstem and Lewis
concept of acids and bases. Solvent system ofaatibases with special
reference to liquid Ammonia, liquid BrF3

B. Concept of Hard and Soft Acids and Bases (HSABXIlassification of
acids and bases as hard and soft, Pearson's HSA&:mto acid-base
strength and hardness and softness, Symbiosisfetitad basis of
hardness and softness, electro negativity and basdsnd softness.
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C. Solvent SystemsPhysical properties of a solvent, types of saisend

their general characteristics reactions in non-agsiesolvents with
reference to liquid NH3 and liquid SO2.

Unit-V

Chemistry of Transition Elements
A. Chemistry of Elements of First Transition Serieshafacteristic

properties of d block elements, properties of tlements of the first
transition series, their binary compounds (hydridesbides and oxides)
and complexes with respect to relative stabilitythadir oxidation states,
coordination number and geometry.

. Chemistry of Elements of Second and Third Transit8eries: General

characteristics, comparative treatment of Zr/Hf/T&) Mo/W in respect
of ionic radii, oxidation states, magnetic behavjagpectral properties
and stereochemistry.

Textbooks and References

@

Lee, J.D. Concise Inorganic Chemistry, ELBS.

Douglas, B.E. and Mc Daniel, D.H., Concepts & Madef Inorganic
Chemistry

Day, M.C. and Selbin, J. Theoretical Inorganic Cisttyy, ACS
Publications.

Shriver and Atkins Inorganic Chemistry, W. H. Freanand Company
James Huheey, Inorganic chemistry: Principles ofucdire and
Reactivity, Pearson Education India

B.N. Figgis, J.E Huheey, P.W. Atkins Inorganic Cleny, Pearson
Education

Duward Shriver, Inorganic Chemistry, W. H. Freeman

Gary Wulfsberg, Inorganic Chemistry, University &ue Books

A. R. West, Solid State Chemistry and its Applicasi, Wiley
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B. Sc. Part-I

CHEMISTRY
Paper-II: Organic Chemistry
BSCCH - 102
Maximum Marks: 50 External Marks: 40
Internal: 10 Marks
Learning outcomes: After completion of the course, student-teacheis wi
be able:
1. To understand the spectroscopy of Organic Compounds
2. To Know about the Heterocyclic compounds.
3. To Know about the basics of Aminoacids, peptidestgins and nucleic
acids.
4. To Know about the Synthetic Polymer & Synthetic Bye
5. To Know about the Fats oil and detergent.

Unit-I
Spectroscopy:Nuclear magnetic resonance (NMR) spectroscopy npegaetic
resonance (1H NMR) spectroscopy, linear shieldind deshielding chemical
shift and molecular structure, spin-spin splittangd coupling constants, areas of
signal, interpretation of PMR, simple organic maoles such as ethyle bromide,
ethanol, acetal dehyde 1,1,2 triboromomethane, eticgtate, toluene and
acetophenone.Problems pertaining to the structlueidation of the simple
organic compound using UV, IR and NMR spectroscegatinique

Unit-1I
Heterocyclic Chemistry: Nomenclature, Preparation and properties of
compound having one heteroatom with five and sixiper ring (Pyrrole,
Thiophene, Furan and Pyridine).
Fats, oil and detergent:Natural fats, edible oils of vegetable origin, coamm
fatty acids, glycerides, hydrogenation of unsatdatils, saponification value,
iodine value, acid value, soaps, synthetic detergdkyl and aryl sulphonates.

Unit-111
Amino acids, peptides, proteins and nucleic acid8lassification, structure
and stereochemistry of amino acids, Acid base hebgvElectrophoresis,
Preparation and Reaction of an amino acid, stracamd nomenclature of
peptides and proteins, classification of proteinpeptide structure,
determination, end group analysis, selective hydisl of protein, level of
protein structure, protein denaturation/ renatarati
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Nucleicacid Introduction, constitution of nucleic acid, ribarieosides and
ribonucleotides, the double helical structure ofAdDN

Unit-1V
Nitrogen containing compounds and enolates
Nitroalkane and nitroarenes: Preparation ofnitroalkane and nitroarenes.
Chemical reaction of nitroalkanes, mechanism ofleaghilic substitution in
nitroarene and their reduction in acidic, neutnadl alkaline medium. Picirc
acid, Halonitroarenes reactivity.
Amines: Structure and nomenclature amines, physical presert
stereochemistry of amines, separation of a mixtadrprimary, secondary and
tertiary amines, structural features affecting @gsiof amines, amine salts as
phase transfer catalyst, preparation of alkyl anytl@mines (reduction of nitro
compounds, nitriles), reductive amination of ald#ibhyand ketonic compounds,
Gabriel-Phthalimide reaction, Hoffmann Bromamidacat®n. Reaction amine-
electrophilic aromatic substitution in aryl aminBeaction of amines with
nitrous acid, synthetic transformation of aryl diamim salt, ezo coupling.

Unit-V
Synthetic Polymer. Chain growth polymerization- Free radical vinyl
polymerization, ionic vinyl polymerization, Ziegtedatta polymerization and
vinyl polymers, condensation or step growth polyizeron, polyester,
polyamides, phenol formalaldehydes, raisins, ufeanalaldehyde raisin, an
epoxy raisin and polyurethanes
Synthetic dyes:Colour and constitution (electronic concept), afssstion of
dye. Chemistry and synthesis of methyl orange Camglh malachite green,
crystal violet, phenolphthalein, alizarin and inalig

Textbooks and References

1. Sharma Y. R. elementary organic spectroscopy: iplesand chemical
applications paperback.

2. Mehta and Mehta, Organic chemistry, PHI

3. Donald L. Pavia Gary M. Lampman George S. Kriz JameVyvyan,
Introduction to Spectroscopy, 5th Edition.

4. Bahl B S & Bahl Arun 5000 Solved Problems in Orga@hemistry, S.
Chand Publishing.

5. Madan R L, Chemistry for Degree Students B.Sc. $Rar S. Chand
Publishing.

6. Nafis Haider S, Fundamental of Organic ChemistrnC&and Publishing.
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B. Sc. Part-I

CHEMISTRY
Paper Ill: Physical Chemistry
BSCCH-103
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes -After completion of the course, student-teachweisbe
able:
1. To understand Nuclear chemistry, behaviour of gases$ liquid and
colloidal States.
2. To get familiar with Solutions, Dilute Solutions danColligative
Properties.
To apply the principles of concept of Equilibriumreal life situation.
4. To determine the liquid crystal, solid and liqui@lassification, structure
of nematic and cholestric phases.
Unit-1
Mathematical Concepts and Nuclear Chemistry

w

Mathematical Concepts Logarithmic relations, curve sketching, lineaagjns

and calculation of slopes, differentiation of funos like Kx,, sin x, Ixima and
minima, partial differentiation andreciprocity retms, Integration of some
useful/relevant functions; permutations and comimng, Factorials,
Probability.

Nuclear Chemistry: Radioactive decay decay law, disintegration constant,
half-life and average life, alpha and beta disiraggn reactions, group
displacement law, nuclear reactions fission, fusiartificial radioactivity,
applications of radioactivity, nuclear power, carlmtating, biological effects of
various types of radiations, nuclear chemistry geace, Nuclear chemistry in
Medicine and diagnostic techniques.

Unit —II
Behaviour of gases
Gaseous StatesPostulates of kinetic theory of gases, deviatiommf ideal
behaviour, Vander Waals equation of state;

Critical Phenomena: PV isotherms of real gases, continuity of states,
isotherms of van der Waals equation, relationskigvben critical constants and
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van der Waals constants, the law of correspondiaiigs reduced equation of
state.

Molecular velocities Root mean square, average and most probableitvetoc
Qualitative discussion of the Maxwell's distributi@f molecular velocities,
collision number, mean free path and collision ditan Liquification of gases
(based on Joule — Thomson effect).

Unit [l
Liquid and Colloidal States

Liquid State: Intermolecular forces, structure of liquids (a lgaave
description).Structural differences between solidsiids and gases, Liquid
crystals: Difference between liquid crystal, sadidd liquid, Classification,

structure of nematic and cholestric phases, Theraplyy and seven
segment cells.

Colloidal States: Definition of colloids, classification of colloidsolids in
liquids (sols): properties — kinetic, optical aridatrical; stability of colloids,
protective action, Hardy-Schulze law, gold numbkeiquids in liquids
(emulsions): types of emulsions, preparation, Eifets Liquids in solids
(gels): classification, preparation and propertigahibition, general
application of colloids, colloidal electrolytes.

Unit IV
Solutions, Dilute Solutions and Colligative Propeties
Ideal and no-ideal solutions, methods of expresstogcentrations of
solutions, activity and coefficient.Dilute solutmncolligative properties,
Raoult's law relative lowering of vapour pressumaplecular weight
determination. Osmosis, law of osmotic pressure #@sdmeasurement,
determination of molecular weight from osmotic ree.Elevation of
boiling point and depression of freezing point. Thedynamic derivation of
relation between molecular weight and elevationbiwiling point and

depression in freezing point.Experimental methaisdietermining various
colligative properties.

Unit V
Concept of Equilibrium

Chemical Equilibrium: Equilibrium constant and free energy.
Thermodynamic derivation of law of mass action. IGhatelier's
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principle.Reaction isotherm and reaction isocholap&yron equation and
Clausius — Clapeyron equation, applications.

Phase Equilibrium: statement and meaning of the terms — phase,
component and 20 degree of freedom, derivationibbsphase rule, phase
equilibria of one component system-water, ,C&hd S systems. Phase
equilibria of two component system — solid — ligueduillibrium, simple
eutectic-Bi-Cd, Pb-Ag systems, and desilverisabbread. Solid solutions
compound formation with congruent melting point {g) and incongruent
melting point, (NaCl- BHO), (FeC}{-H,O) system. Freezing mixtures,
acetone-dry ice. Liquid-liquid mixturesldeal liquidixtures, Raoult's and
Henry's law. Non-ideal systemazeotropes- HGOHand ethanol-water
systems. Partially miscible liquids—Phenol-watenmeéthylamine-water,
nicotine-water systems.Lower and upper consolutepégature. Effect of
impurity on  consolute temperature.Immiscible  ligyid steam
distillation.Nernst distribution law- thermodynanaderivation, applications.

Textbooks and References :

1. Engel, Physical Chemistry, Pearson Publications.

2. Mary Anne White, Physical Properties of Materidalsylor & Francis
second edition.
D N Bajpai, Advanced Physical Chemistry, S. Chaablighing
S Lewis and D Gladstone, Elements of Physical CeeyniMacmillan.
5. Peter Atkins Julio de Paula, Atkins' Physical Cletrgi Oxford

University Press.

> W
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B. Sc. Part-I
CHEMISTRY PRACTICAL

Duration: 5 Hours Min. Pass Marks: 18 Max. Marks: 50

Distribution of Marks

Exercises Marks
1. | Semi-micro analysis of Inorganic mixture containthgee 10
cations and three anions in given mixture.
2. | Laboratory techniques 7
(if) Purification of the given organic compounds by 7
crystallization (charcoal) sublimation and deteration of
its m.p.
Or

Determination of mixed melting points using urea-
cinnamic acid mixtures of given compositions.

3. | One Physical Chemistry Experiment 10

4 | Vice-voce 8

5. | Records 8
Total 50 marks

A. Inorganic Chemistry Semi micro analysis:Detection of the presence of
three cations and three anions (including intemfgriin a given mixture
gualitatively.

B. Organic Chemistry: Laboratory techniques

1. Calibration of Thermometer Naphthalene (80-82°Q)etanilide (113.5-
114°C), Urea (132.5-133°C), Distilled Water (100°C)
2. Distillation a. Simple distillation of ethanol-watenixture using water
condenser b. Distillation of nitrobenzene and agilising air condenser
3. Crystallization
a. Concept of induction of crystallization
b. Phthalic acid from hot water (using fluted filteager and stem less
funnel)
Acetanilide from boiling water
. Naphthalene from ethanol

e. Benzoic acid from water
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4. Decolourisation and crystallization using charcoal

a. Decolourisation of brown sugar (sucrose) with aniatearcoal using
gravity filtration.

b. Crystallization and decolorisation of impure nagathtime (100g of
naphthalene mixed with 0.3g of Congo Red using égobbrizing
carbon) using ethanol.

5. Sublimation (simple and Vacuum) Camphor, Naphthalene, phtlzeiid
and Succinic acid.
6. Determination of melting point/ boiling points

a. Determination of melting point: Naphthalene, Bewzacid, Urea,
Succinic acid, Cinnamic acid, Salicylic acid, Acelde, m-
Dinitrobenzene p- Dichlorobenzene, Aspirin.

b. Determination of boiling points: Ethanol, Cyclohaga Toluene,
Aniline and Nitrobenzene.

C. Physical Chemistry
I.  Chemical Kinetics

a. To determine the specific reaction rate of the blygis of methyl
acetate/ethyl acetate catalyzed by hydrogen iormoat temperature.

b. To study the effect of acid strength on the hydsislpf an ester.

c. To compare the strength of HCI andS®, by studying the kinetics
of hydrolysis of ethyl acetate.

d. To study kinetically the reaction rate of decomposi of iodide by
HZOZ

[I.  Colloids. a. To prepare arsenious sulphide sol and compere
precipitating power of mono -, bi- and trivalenianrs.
lll.  Viscosity

a. To determine the percentage composition of a gmwixture (non
interacting systems) by viscosity method.

b. To determine the percentage composition of a ghieary mixture
by viscosity method (acetone & ethyl methyl ketone)

IV.  Surface Tension

a. To determine the surface tension of amyl alcohalater at different
concentrations and calculate the excess of thésests.

b. To determine the percentage composition of a gatgface tension
binary mixture by surface tension method (acetoneti®l methyl
ketone).
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B. Sc. Part-I

ZOOLOGY
Paper I. Non-Chordata
BSCz0-101
Maximum Marks: 50 External: 40 Marks

Internal: 10 Marks
Learning outcomes: After completion of the course, student-teachels lvai
able:

e To wunderstand invertebrates, the organizationalralibies and
complexities, the evolutionary trends in externalrpmology and internal
structure; identification and classification witkaenples, to enable them
to understand various modes of adaptations in daima

» To get familiar with various kind of nonchordata Aeba to Asterias.

* To apply the General principles of taxonomy andsfecation in real life
situation and further studies.

Unit — |

» General principles of taxonomy and classificatiQutline classification
of Protozoa up to order.

» General Structural organization of Amoeba, Eugkema Plasmodium.

« Habit and habitat, structure, nutrition, osmoregjaraand reproduction of
Paramecium

* Locomotion in Protozoans- pseudopodial, ciliary 8adellar.

* Nutrition in Protozoa

* Reproduction in Protozoa.

Unit —II
» Outline classification of Porifera and Coelentergtao order.
« Habit and habitat, morphology, internal structueproducation of Sycon
» Canal system and skeleton in Sponges
* Habit, habitat, morphology, internal structure,riticin and reproducation
of Obelia

» Polymorphism in coelenterates, coral reefs.
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Unit -l
Outline classification of Platyhelminthes and Nemeainthes up to order.
Habit and habitat, morphology, internal structusgroduction and life —
cycle of Fasciola, and Ascaris
Parasitic adaptations in Helminthes

Unit — IV

Outline classification of Annelida and Arthropodato order.

Habit and habitat, structure, nutrition, respimfiairculation, excretion,
nervous system and reproduction ofHirudindaaemon

Peripatus: structure and affinities

Mouth parts and feeding habits of Insects.

Peripatus: structure and affinities

Mouth parts and feeding habits of Insects.

Unit—V

Outline classification of Mollusca and Echinoderanap to order

Habit and habitat, structure, nutrition, respimtiblood vascular system,
excretion, nervous system and reproduction of Pila

Torsion in Gastropoda

Habit and habitat, structure, nutrition, respimtiblood vascular system,
excretion, nervous system and reproduction of Aeder

Larval forms of Echinoderms.
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Textbooks References

1.

10.
11.

12.

13.

14.
15.

16.

Barnes, R. D. (1987)nvertebrate zoologyNo. Ed. 5). WB Saunders
company.

Brooks, W. K. (1882). Handbook of invertebrate zoology: for
laboratories and seaside wor8E Cassino.

Brooks, W. K. (1882). Handbook of invertebrate zoology: for
laboratories and seaside wor8E Cassino.

Curtis, W. C., Guthrie, M. J., & Jeffers, K. R. @3). Textbook of general
zoology Wiley.

Hegner, R. W., &Engemann, J. G. (1968)vertebratezoologiNo.
QL362 H4 1968). Macmillan.

Hyman, L. H. (1940)The invertebrates: molluscg\Mol. 6). McGraw-
Hill.

Jordan, E. L., &Verma, P. S. (1996). Invertebrat®ldgy sixth revised
and Enlarged editiors. Chand and Company, Ltd. 857pp

Jordan, E. L., &Verma, P. S. (2009vertebrate zoologyS. Chand &
Company.

Light, S. F. (1941)Laboratory and field text in invertebrate zoology
Associated Students Store, University of California

McEdward, L. (2020)Ecology of marine invertebrate larva€RC press.
Parker, T. J., & Haswell, W. A. (1967)extbook of zoologyMacmillan
International Higher Education.

Scott-Ram, N. R., & Scott-Ram, N. R. (1990yansformed cladistics,
taxonomy and evolutioil€ambridge University Press.

Sedgwick, A. (1905)A Student's Text-book of Zool@gyl. 2). Allen &
Unwin.

Verma, P. S. (2001)nvertibrate ZoologyS. Chand Publishing.

Willmer, P. (1990). Invertebrate relationships: patterns in animal
evolution Cambridge University Press.

Zoology, |. by EL Jordan And PS Verma, Publisher.Chand And
Company
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B. Sc. Part-I

ZOOLOGY
PAPER II: Animal Cell Biology And Genetics
BSCz0O-102
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes -
After completion of the course, student-teachetsbeiable:

1. To comprehend the modern concepts and applied taspe€ell Biology
and modern concepts of Genetics and to create aesseregarding
inheritance.

2. To appreciate the role and significance of cellhvitman welfare and
environment;

Unit — |

» Introduction of cell: Discovery, characteristics of prokaryotic (ba@bri
and eukaryotic cells (plant and animal cells), ¢Bkory, viruses and
viroids.

* Cell membrane: Ultra structure, chemical composition, models,tuni
membrane concept, fluidity, glycocalyx and functiasf cell membrane.
Modifications (specializations) of plasma membrafr@ansport across cell
membrane: Passive transport (osmosis, diffusicagilifated (mediated)
diffusion; active transport (primary and secondaagyl Endocytosis and
Exocytosis.

* Mitochondria: Morphology, ultra structure, chemical composition,
functions, origin, electron transport chain and egation of ATP
molecules.

Unit —II
« Ultrastructure, types, chemical composition, originand functions of:
ER and Golgi-complex
Lysosome, Ribosome
Centriole,
Cilia and flagella

Unit- 11
* Nucleus: occurrence, number, shape, size and structure le@ruc
envelopes, nuclear matrix and nucleolus)
« Chromosomes: Introduction, discovery morphology, structure
(chromatids, primary and secondary constrictiong)eolar organizer and

58



telomeres) types. Chemical composition and funstio@hromosomal
organizations: Euchromatin, heterochromatin, nisdete concept.

Cell reproduction: Cell cycle, phases, process and significances of
mitosis and meiosis.

Chromosomal mutations-

Variation in chromosome number (aneuploidy and @dy)

Structural changes in chromosomes (delection, dafpdin, inversion and
translocation).

Unit — IV
Mendelian principles of inheritance- monohybrid and dihybrid cross,
back cross and test cross.
Deviation of Mendelism— incomplete dominance, codominance and
lethal genes, modification of 3: 1 and 9: 3: 3: fthwexamples and
problems.
Gene interactions: Epistasis, complementary, supplementary, duplicate
genes with cumulative effects and collaborator gene
Multiple alleles:Characters, examples, pseudoalleles, inheritanée Bf
AB, O and Rh blood groups (antibody reactions)

Unit -V
Sex-determination Genetic (sex chromosome, genic balance and haplo-
diploidy mechanisms), hormonal and environmentahtrod of sex
determinations with examples.
Sex-linked inheritance: white eye color in Drosophila, colour blindness
and hemophilia in man.
Linkage: Definition difference between Ilinkage and indegent
assortment, chromosomal theory of linkage, kindsage groups and
significances.
Crossing over: Definition, mechanism, theories, kinds, frequerfagtors
affecting crossing over and significances.
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Textbooks and References

1.

10.

11.

Alberts, B., Johnson, A., Lewis, J., Raff, M., RabeK., & Walter, P.
(2015).Molecular biology of the celiGarland SciencéNew York 1227-
1242.

Blomquist, G. J., & Bagneres, A. G. (Eds.). (20108%ect hydrocarbons:
biology, biochemistry, and chemical ecolog@§ambridge University
Press.

Conklin, K. F., Doerfler, W., Grafstron, R. H., Gidine, M., Hamilton,
D. L., Jaenisch, R., ...&Langner, K. D. (2012)NA methylation:
biochemistry and biological significanc&pringer Science & Business
Media.

Gupta, P. K. (2005 ell and molecular biologyrastogi Publications.
Karp, G. (2007).Cell and Molecular Biology John Wiley & Sons
Incorporated.

Karp, G. (2009)Cell and molecular biology: concepts and experirment
John Wiley & Sons.

Kotpal, R. L. (1967)Annelida Rastogi Publications.

Lodish, H., Berk, A., Kaiser, C. A., Krieger, M.c&t, M. P., Bretscher,
A., & Matsudaira, P. (2008Molecular cell biology Macmillan.

Rosen, F. S., Steiner, L., &Unanue, E. (1983xcmillan dictionary of
immunology

Tripathi, G. (2010)Cellular and Biochemical Scienc& International
Pvt Ltd.

WILSON, E. B. K., & Walker, J. (2005). Biochemistand Molecular
biology. Kuudespainas
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B. Sc. Part-I

ZOOLOGY
PAPER IlII: Molecular Genetics
BSCz0O-103
Maximum Marks: 50 External: 40

Internal: 10 Marks
Learning outcomes: After completion of the course, student-teacheis lvei
able:
1.To Comprehend the modern concepts and applied tasp&anolecular
genetics biotechnology and instrumentation.
2. To get familiar with Concept of gene expressiorecsgppphotomenty and
gene amplification.
3.To apply the principles of electrophoresis in sapan technique of
proteins and apply the primciples spectrophotomatesal life situation.

Unit — |
Introduction, concept and development of Moleculaenetics & Genetic
engineering.

Unit — Il
Nucletic acids: DNA (prokaryotic and eukaryoticy&tture, forms, chemical
composition functions and units of DNA, Genetic €pReplication of DNA

Unit Il
RNA: Genetic RNA, non — genetic RNAs (MRNA, tRNAndarRNA) —
Structure and functions.

Unit -1V
Gene mutation: nature of mutation, types of mutadod causes of mutation.
DNA repair: mismatch repair, direct repair, baseis®n, nucleotide-excision
repair and other types of DNA repair. Genetic dsesaand faulty DNA repair.

Unit -V
Gene expression: Transcription and translatiorrokgryotes and eukaryotes.
Regulation of gene expression in prokaryotes (lreittayptophan operon)
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Textbooks and References

1.

10.

11.

Alberts, B., Johnson, A., Lewis, J., Raff, M., Rdbe K., & Walter, P.
(2015). Molecular biology of the cellGarland ScienceNew York 1227-
1242.

Blomquist, G. J., &Bagneres, A. G. (Eds.). (201@sect hydrocarbons:
biology, biochemistry, and chemical ecology. Cambhpei University Press.
Conklin, K. F., Doerfler, W., Grafstron, R. H., Gudine, M., Hamilton, D.
L., Jaenisch, R, & Langner, K. D. (2012). DNA md#tn: biochemistry
and biological significance. Springer Science & iBass Media.

Gupta, P. K. (2005). Cell and molecular biologyst®gi Publications.
Karp, G. (2007). Cell and Molecular Biology. Johnil&y & Sons
Incorporated.

Karp, G. (2009). Cell and molecular biology: cortsepnd experiments.
John Wiley & Sons.

Kotpal, R. L. (1967). Annelida. Rastogi Publicason

Lodish, H., Berk, A., Kaiser, C. A., Krieger, M.c&t, M. P., Bretscher, A.,
& Matsudaira, P. (2008). Molecular cell biology. tfaillan.

Rosen, F. S., Steiner, L., &Unanue, E. (1989). MHdam dictionary of
immunology.

Tripathi, G. (2010). Cellular and Biochemical Sa@enlIK International Pvt
Ltd.

WILSON, E. B. K., & Walker, J. (2005). Biochemistignd Molecular
biology. Kuudespainos.
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B. Sc. Part-I
ZOOLOGY PRACTICAL

Duration: 4 Hours Max. Marks: 50
Course Content

Study of museum specimenswith respect to levels and patterns of
organization biosytematics. Biodiversity, adaptasiodevelopment stages,
population dynamics, ecological implications etc.
Porifera: Sycon, Spongilla, Euplectella, Leucosolnia, Hyloaem
Hypospongia, Euspongia:
Coeleterata Hydra, Tubularia, Millepora, Physalia, PorpitaglMéla,
Aurelia, Tubipora, Alcyonium, Metridium, Pennatul&rantia, Fungia,
Gorgonia.
Helminthes: Fasciola, Taenia solium, Planaria, Ascaris, Anestdma
Annelida:Nereis Heteroneresis, Aphrodite, Chaetoptreus. iAoém
Pheretima, Hirudinaria
Arthropoda: Palaemon, Eupagurus, Scolopendra, Apis, Peripatus.
Mollusca: Chiton, Pila, Aplysia, Helix, Dentalium, Mytilu®inctada,
Unio, Sepia,

Loligo Octopus.
Echinodermata: Antedon, Holothuria, Cucumaria, Astropecten, Aster
Echinus
Microscope: Simple and compound microscope, working mechaisch
maintenance.
Study of Permanent slides:
Paramecium, ParameciumConjugation, paramecium \binfsgsion,
Euglena, Vorticella, Sycon- L.S., Sycon T.S., Hydr&., Hydra T.S,
Cercaria larva, Metacercaria, Miracidium larva, ®pgst larva, Redia
larva, Ascaris male and female T.S., T.S. thorougmarynx region,
Gizzard and intestinal region of Earthworm, T.3otlgh buccal cavity of
Hirudinaria, Crustacean larva- Zoea, Metazoea, NasjpMysis, T.S. of
gill of Unio, T.S. of the shell & mantle of Unio.I&hidium larva of
Unio.
Dissections and/or its demonstration through
Charts/Models/Video/CD/digital alternative etc amd/preparation of
working models of the different systems of thedwling animals.
Earthworm: Alimentary canal Nervous system, Reproductive sgste
Leech Alimentary canal
Cockoach: Mouthparts, Digestive system, nervous system

Prawn: Nervous system
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Pila: Nervous system

Microsopic preparation or their observation of thefollowing:-
Paramecium, Eunglena, Sponge-spicules, gemmulegliaQbHydra,
parapodium of Nereis, statocyst of Prawn, mouthspaf Cockroach,
radula of Pila, gill of Unio.

Study of bacterial and eukaroytic cell

Slides of sub cellular components(Cell organelles)

Erythrocyte plasma membrane permeability.

Study of Karyotype and Idiogram of man.

Study of Barr Bodies in human buccal epithelialscel

Drosophila culture and life cycle.

Sexual Dimorphism in Drosophila, ldentification @fild or mutant
varieties.

Study of salivary gland chromosomes of Drosophila

Problems on pedigree analysis.

Meiotic studies of testes of cockroach.

Isolation of milk protein form the milk sample.

Separation of serum by using centrifuge

Estimation of protein by Biuret Method.

Separation of plasma by centrifugation.

Preparation and use of culture media for microbes.

Media preparation media sterilization and inocolati

Qualitative tests for carbohydrates.

Qualitative test for proteins.

Qualitative test for lipids.

Note:

Use of animals for dissection is subject to thedaoons that these are not
banned under the Wildlife Protection Act or anyestlegislation.

Students are required to submit the following dgiexamination.

One assignment on the instrument/ technique akb®ptinciple, working,
precautions and applications, and /or reagentsifisos preparation.
Report on study of animals from their natural hetbftom their local
surroundings. Vermicompost etc.
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Guidelines/ Instructions for Practical Examination

Max. Marks: 50 Time allowed: 4 Hrs.

S. No. | Exercise Marks
1. |Dissection* (Exposition, labeled diagram) 6
2. [Temporary mounting —one (Staining, identificatisketch 3
3. Museum specimens — five(identification and clasatfon 10
4. |Permanent slides — two or four(ldentification wigasons) 4
5. [Preparation of chromosome slide (root tip/grasskopgstis) 5
6. |Drosophila spotting / pedigree 5
7. |Practical record and slides 5
8. |Viva 4
9. |Project report and assignment 8

* as per UGC guidelines
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B. Sc. Part-I

BOTANY
PAPER —I: Diversity of Microbes and Lower Plants
BSCBO-101
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes:After completion of the course, student-teachers va
able:

1. To acquaint students with the diversity that existicroorganisms;

2. To understand the morphology, organization, stnectuand
reproduction in microbes;

3. To know about the role and significance of microimeBuman welfare
& environment;

4. To know the symptoms of selected diseases causaddogbes.

Unit — |
Viruses and Bacteria: Structure, Multiplication, transmission and disease
symptoms of viruses, Structure and economic impcogaf mycoplasma,
Bacteria structure, nutrition, reproduction and rexuoic importance,
Gram's staining, Disease sysmptom of bacteria entgl e.g.:.- Citrus
Canker, Viruses e.g.:- Mosaic Viruses disessebacoo.
General account and economic importance of Cyartebac

Unit Il
Fungi: General characters, occurrence, classification x@ydelus and
Mims, 1979; G. C. Ainswort,1986), Types of myceb#&ucture of fungal
cell, fungal flagella, Nutrition and economic imgamce of fungi. Host-
parasite interaction, Control of plant diseaseseBse Symptoms of Fungi
in Plants.

Unit 111

Structure reproduction and life history of:

Mastigomycotina —Synchytrium&Phytophthora

Ascomycotina — Saccharomygéarotium,Peziza

Basidiomycotina — Puccinidgaricus, Ustilago

Deuteromycotina — Alternaria, Cercospora, Collatbtrm, General
account and economic importance of Lichens

66



Unit- IV
Algae: General characters, occurrence, classificationts@frj 1935),
Pigmentconstitution, fine structure of algal pldstilife-cycles, Origin and
evolution of sex and thallus in algae.
Cyanophyceae: Life Cycle of Nostoc, Anabaena ardll@®ria

Unit V

Structure, reproduction and evolutionary significance of following genera:

Chlorophyceae: Chlamydomonas, Voly@edogonium, and Coleochaete

Xanthophyceae: Vaucheria
Phaeophyceae: Ectocarpus, Sargassum
Rhodophyceae: Polysiphonia

Suggested Readings:

1.

W

© 0N O

Dube, H. C. (1990). Fungi, general characterisfcsintroduction to fungi,
2nd revised edn. Vikas, New Delhi-146.

Hays, J. (1986)Genetics of bacterigEdited by J. Scaife, D. Leach, and A.
Galizzi. New York: Academic Press. (1985).

Mudd, J. B. (Ed.). (2012Responses of plants to air pollutidélsevier.
Odom, J. M., & Singleton, R. (1993)he sulfate-reducing bacteria:
contemporary perspectivésp. 189-210). New York: Springer-Verlag.
Sharma, O. P. (1986)extbook of algaerata McGraw-Hill Education.
Sharma, O. P. (1992)extbook of ThallophytaMcGraw Hill Pub. Co.
Sharma, P. D. (1991The Fungi Rastogi Publications.

Sharma. P.D. 1991. The Fungi. Rastogi & Co. Meerut.

Smith Jr, J. P. (2018). The Herbarium.

. Smith, GM. (1971). Cryptogamic Botany. Algae & Fungol. 1 New Delhi:

Tata McGraw Hill Publishing Co.
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B. Sc. Part-I

BOTANY
Paper- II: Diversity of Cryptogams (Bryophytes & Pteridophytes)
BSCBO-102
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes:After completion of the course, student-teachers ve
able:
1. To acquaint students with the diversity that existsryptogams.
2.To understand the morphology, organization, stmectuand
reproduction in cryptogams.
3. To appreciate the role and significance of cryptegia human welfare
and environment.
4.To study the Geological time scale, fossils andifizaition processes,
significance of fossils.
Unit- |
» General characters, distribution, origin of the dlahabit in plants,
classification, Evolutionary trends in thallus asmbrophyte development,
Alternation of generations, classification, and BEmmic importance of
Bryophytes.
Unit- 1l
e Structure, reproduction, and evolutionary signtica of following
genera: Hepaticopsida — Riccia, Marchantia
» Anthocerotopsida — Anthoceros, Bryopsida - Funaria
Unit-111
» General characters, distribution, classificationtelas evolution,
heterospory and origin of seed habit, and life €yach pteridophytes.
e Structure, reproduction and evolutionary signifiocanof the following
genera:Psiloturhycopodium

Unit- IV
e Structure, reproduction and evolutionary signifioanof the following
genera: Selaginell&quisetunPteris and Marsilea
Unit- V
» Geological time scale, fossils and fossilizationgasses, significance of
fossils. Study of the following form genera of filss
* Rhynia
» Calamites
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Suggested Readings

1.
2.

Hw

Arnold, C. A. (2013)An introduction to paleobotanjRead Books Ltd.
Dube, H. C. (1990). Fungi, general characteristics. Atroituction to
fungi, 2nd revised edn. Vikas, New Delhi, 11-146.

Sharma, P. D. (1991). The Fungi. Rastogi Publioatio

Sharma. P.D. 1991. The Fungi. Rastogi & Co. Meerut.

Smith, GM. (1971). Cryptogamic Botany. Algae & Fungol. 1 New
Delhi: Tata McGraw Hill Publishing Co.

Stewart, W. N., Stewart, W. M., Stewart, W. N., &tRwell, G. W.
(1993). Paleobotany and the evolution of plantanrage University
Press.

Stewart, W. N., Stewart, W. M., Stewart, W. N., &tRwell, G. W.
(1993). Paleobotany and the evolution of plantanage University
Press.
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B. Sc. Part-I

BOTANY
Paper- Ill: Molecular Biology & Genetic Engineering
BSCBO-103
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes:After completion of the course, student-teachers ve
able:
1. To understand & explain the concept of Molecubamlogy &
Genetic Engineerig in plant
2. To get familiar with concept of cellular totipoteryc
3. To explain the concept of Methods and applicationsgriculture,
horticulture, pharmaceuticals,
4. To implement the application of Genetic Enginearigeal life.

UNIT- |
Tools and Techniques in Plant Tissue Culture, M&de&parations, Solid media,
Liquid media.

UNIT- Il
Sterilization techniques, sterilization of glassesgarand medium, Aseptic
manipulation and Culture maintenance.

UNIT- 1
Inoculation and Sub culture, Concept of Cellulatipmtency, Methods of
application of micro propagation, Haploid produnti@ygotic embryo culture,
Endosperm Culture, Somatic embryogenesis and yntheeds.

UNIT- IV
An Overview of Genetic Engineering, Tools & Techmg of genetic
engineering, recombinant DNA technology.

UNIT-V
Methods and applications in agriculture, horticrdtyoharmaceuticals, Genetic
markers, PCR, Concept of genomics and proteomigslication of
biotechnology.
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Suggested Readings:
1.Vasil. I.LK. and Thorpe, T.A. 1994, Plant Cell anassue Culture,
Kluwer Academic Publishers, The Netherlands.
2. Kochar, S.L. 1998. Economic Botany in Tropics 2 redition.
Macmillan India Ltd. New Delhi.
3. Simpson. B.B. and Conner-Ogorzaly, M. 1986.
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B. Sc. Part-I
BOTANY
PRACTICALS
Duration— 4 Hours Maximum Marks - 50
Course Content:

» Study of the genera included in Theory syllabusAlgfae and Fungi by
making temporary micro preparations and observatdnpermanent
slides.

» Observation of disease symptoms in host infected~bygi, Bacteria,
Viruses and Mycoplasma. Section cutting of diseasaaterial and
identification of the pathogens as per the theglhalsus.

o Study of morphology, anatomy and reproductive $tme&s of genera
included in Bryophytes and Pteridophytes by maki@gporary micro
preparations and observation of permanent slides.

« Gram staining of bacteria.

» Study of crustose, foliose & fruticose Lichens.

* Maintenance & submission of a record of all thedralory activities.

1. Basic requirements of a tissue culture laboratofg) Common
Glassware, (b) test tubes, culture tubes and scapped tubes, (c).
Petridish (d). Pipette (e). Pasteur pipette (f)eimeyer (b) flask
(g).Volumetric flask (h) Cleaning glassware (i).totation needle and
inoculation loop (j). Bunsen burner (Spirit-lamgk) water baths ().
Autoclaves. (m) laminar air flow (n) Incubator (bjot air oven (p)
Colony counter (q) pH meter (r) Electric balanceSpectro photometer
(t) Centrifuse (u) binocular Microscope.

2. Method of using balance Preparation of temporarytono plug
Preparation of permanent cotton plugs. Preparaifoculture media a)
Preparation of liquid medium (broth) b) Preparatioih Solid media
(PDA medium and plates) c) Preparation of agartslal) Preparation of
agar deep tubes.

. Methods of Sterilization.

4. Demonstration of the techniques of micro-propagaky using different
explants, e.g. axillary buds, shoot meristems @lgectives: To develop
the molecular and biotechnological techniques andeavelop skills of
preparing media, separation of nucleic acids atiireuof animal cells.
Course Contents:

a) Study of DNA by Fulgent reaction in the salivaryamyl
chromosomes.

b) Isolation of genomic DNA

w
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c) Molecular separations by chromatography, electrogdis,
precipitation etc.

d) Isolation of milk protein form the milk sample.

e) Separation of serum by using centrifuge

f) Estimation of protein by Biuret Method.

g) Separation of plasma by centrifugation.

h) Separation of biomolecules by paper and gel chrognaphy.

1) Preparation and use of culture media for microbes.

]) Media preparation media sterilization and inocolati

k) Cell culture techniuques- Design and functioningtiséue culture
laboratory, cell proliferation measurements, caturmedia
preparation and cell harvesting methods.

. Isolation and staining of bacteria.

Determination of pH value of different water sansplblood urine and
slaiva.

. Qualitative tests for carbohydrates, Proteins &dsp

Effects of temperature on the activity of enzyme.)

Chart, model Power point/multimedia presentaticgppration related to
evidence of evolution Human /Horse evolution , Gapbical time scale
etc.

MARKING SCHEME
There shall be a practical examination of four Bowluration and the
distribution of marks shall be as follows:

1. A suitable stained section of plant part either Bfyophyte or

2.

Pteridophyte Marks: 10

Minor preparation of Bryophyte or Pteridophyte(novered in Q.1)
Marks: 08

Preparation and mounting of the part of :

a) A Bryophyte. Marks: 05

b) A Fungus

c) An Alga

d) Bacteria

Spots: six (a) One from each group (Algae, Lich@ryophytes, Fungi,
Fossil, and Pteridophytes, plant-pathogens). (bge @mcrobiological

experiment for comments. Marks: 12
Viva-Voce Marks: 05
Practical Record Marks: 10
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B. Sc. Part-ll

Physics
Paper-I: Electricity and Magnetism
BSCPH-201
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes-After completion of the course, student-teacheils be
able:
1. To acquire a broad conceptual framework ofelectgmac
phenomenon.
2. To evaluate and understand the difference betwdendy and
alternating current.
To get familiar with concepts of force on a movaigrge.
4. To apply their Knowledge of Magnetic Fields of Muattin higher
study.

w

Unit — |

Electrostatics:Coulomb’s law, calculations of E for simple distrilons of
charges at rest, dipole and quadrupole fields, Wilwke on a charge in an
electrostatic field, conservative nature of thecetestatic field, Electric
potential, relation between electric field and @lecpotential, torque on a
dipole in a uniform electric field and its enerdlyx of the electric field,
Gauss’s law and its application for finding E fgnmsnetric charge distributions,
Gaussian pillbox, Fields at the surface of condycareening of E field by a
conductor, capacitors, electrostatic field enerfprce per unit area of the
surface of conductor in an electric field, condogtsphere in a uniform electric
field, point charge in front of a grounded infindenductor.

Unit —II
Dielectrics: Parallel plate capacitor with a dielectric, diel@ctconstant,
polarization and polarization vector, displacemeardgctor D, molecular
interpretation of Claussius-Mossotti equation, lany conditions satisfied by
E and D at the interface between two homogenouedligs: illustration
through simple examples.

Unit —IlI
Electric Currents (steady and alternating): Steady current, current densityJ,
non-steady currents and continuity equation, Kiftedaw and analysis of
multi-loop circuits, rise and decay of current iR LandCR circuits, decay
constants, transients in LCR circuits, AC circutemplex numbers and its

application in solving AC circuit problems, complerpedance and reactance,
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Measurement of capacitance using impedance atra@lffdrequencies, series
and parallel resonance, Q factor, power consume@rbyAC circuit, power
factor, Y and networks and transmission of elegiawer.

Unit-1V

Magnetostatics: Force on a moving charge: Lorentz force, equatiod a
definition of B, force on a straight conductor garg current in a uniform
magnetic field, Torque on a current loop, magnéeijle moment, angular
momentum and gyromagnetic ratio. Motion of chargadicles in electric and
magnetic fields. Linear accelerator, E asdeflectinfeld-CRO,
sensitivity. Transverse B field, curvatures of trader energy determination of
nuclear particles, principle of a cyclotron.Mutyalberpendicular E and B
fields, massspectrograph, velocity selector, isoligion.Response curve for
LCR circuit and resonance frequency, quality factor

Unit -V
Magnetic Fields in Matter: Biot-Savart law, calculation of H in simple
geometrical situations, Ampere’s Law, the divergeand curl of B, field due to
a magnetic dipole, magnetization current, magnibzavector, magnetic
permeability (linear cases), interpretation of ar lmaagnet as a surface
distribution of solenoidal current, the field ofreagnetized object.
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Textbooks and references:

1.

o

10.

11.
12.
13.

Griffith, D. J.,, & Ruppeiner, G. (1981). Introdumti to
electrodynamics.Prentice-Hall of India). Reitz avidford; Electricity and
Magnetism (Addison-Wesley).

Halliday and Resnik (2010). Physics, Vol-2 (Wilegskern)

Mahajan, A. S., & Rangwala, A. A. (2001). Electtycend magnetism.
Tata McGraw-Hill Education.

Portis, A. M. (1978). Electromagnetic fields: sams@nd media. Wiley.
Pugh, E. M. (1960). Principles of electricity andagnetism.Addison-
Welsley). Panofsky and Phillips; Classical Eledatyicand Magnetism
(India Book House).

Purcell, E. M. (1985). Berkeley Physics Course: cEieity and
Magnetism. McGraw-Hiill.

Halliday and Resnik; Physics, Vol 2.(Wiley Eastern)

Portis, A. M. (1978). Electromagnetic fields: sas@nd media. Wiley.
Pugh, E. M. (1960). Principles of electricity andagnetism. Addison-
Welsley).

Purcell, E. M. (1985). Berkeley Physics Course: cEieity and
Magnetism. McGraw-Hill.

D. Halliday and R. Resnick, Physics, vol. 2, Wikegstern, New Delhi.
D.J.Grifth"Introductiontoelectrodynamics”,(Prentitalofindia.)
Electricity and Magnetism by K.K. Tewari (S. Cha®& Company
Limited).
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B. Sc. Part-ll

Physics
Paper-Il: Statistical Physics and Thermodynamics
BSCPH-202
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes:After completion of the course, student-teacher va
able:
1. Get familiar with the statistical basis of thermadynics and laws of
universal.
Differentiate between M.B. statistics, B-E statist& F-D statistics.
To get familiar with the laws of thermodynamics.
To apply the principles of laws of thermodynamitgeal situations.
5. To learn about the Blackbody radiation.

o

Statistical Physics

Unit - |
Phase space, micro and macro states, the statisfichasis of thermo-
dynamics: The mu(u) space representation, division of mu epato energy
sheets and intophase cell of arbitrary size, Prbbaland thermodynamic
probability, principle of equal apriori probabiés, probability distribution and
its narrowing with increase in number ofparticlébe expressions for average
properties. Constraints, accessible and in acdesstates, distribution of
particles with a given total energy into a discissé of energy states. The mono
atomic ideal gas. The barometric relations.

Unit - 1l
Some universal laws:Equilibrium before two systems in thermal contact,
bridge with macroscopic physics.Probability andrepy, Boltzmann entropy
relation.Statistical interpretation of second lafvtleermodynamics.Boltzmann
canonical distribution law and its applicationgjarous form of equipartition of
energy.

Transition to quantum statistics: 'h' as a natural constant and its implications,
cases of particle in a one-dimensional box and dmensional harmonic
oscillator. Indistinguish ability of particles anig consequences, M.B., Bose-
Einstein, and Fermi-Dirac statistics and their cangon.

Unit -l
Thermodynamics
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The laws of thermodynamics: The Zeroth law, various indicator diagrams,
workdone by and on the system, first law of therymaanics, internal energy as
a state function, reversible and irreversible cleangCarnot cycle and its
efficiency, Carnot theorem and the second law efrttodynamics, Different
versions of the second law, practical cycles usedternal combustion engines,
Entropy, principle of increase of entropy, The thedynamic scale of
temperature, its identity with the perfect gas eschhpossibility of attaining the
absolute zero temperature, third law of thermodynam

Unit - IV

Thermodynamic relationships: Thermodynamic variables-extensive and
intensive, Maxwell’'s general relationships, apgima to Joule — Thomson
expansion and adiabatic cooling in a general systéam der Waals gas,
Clausius-Clapeyron heatequation, Thermodynamicnpiale and equilibrium
of thermodynamical systems, relation with thermaadyical variables, Cooling
due to adiabatic demagnetization, production andsomement of very low
temperatures.

Unit - V
Blackbody radiation: Pure temperature dependence, Stefan-Boltzmann law,
pressure of radiation, Spectral distribution ofchklzody radiation, Wein ‘s
displacement law, Rayleigh-jean’s law, Planck’s uen postulates, Planck’s
law, complete fit with experiment, interpretatiohlehaviour of specific heats
of gases at low temperature.

Textbooks and References:

1. Glasstone, S. (2007). Thermodynamics for chenfidsahari Press.

2. Hirschfelder, J. O., Curtiss, C. F., Bird, R. B.,Mayer, M. G. (1964).
Molecular theory of gases and liquids (Vol. 165¢wNYork: Wiley.

3. Holyst, R., & Poniewierski, A. (2012). Thermodynasiifor chemists,
physicists and engineers. Springer Science & BasiiMedia.

4. K.S. Pitzer, L. Brewer (1961). Thermodynamcs (McawérHill Book
Company).

5. Reif, F. (2009). Fundamentals of statistical anckriial physics.
Waveland Press.

6. Umezawa, H. (1995). Advanced field theory: Micraaro, and thermal
physics. AlP.

7. Yu. B. Rumer, M. Sh. Ryvkin (1980). Thermodynami&atistical
Physics and Kinetics (Mir Publishers, Moscow).

8. Zemansky, M. W., & Dittman, R. H. (1981). Heat afdermodynamics
(International Edition). Mcgraw-Hill Book Company).
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B. Sc. Part-l
Physics
Paper-IIl: Optics and Lasers
BSCPH-203
Maximum Marks: 50 External Marks: 40
Internal: 10 Marks
Learning outcomes:-After completion of the course, student-teachveatsbe
able:
1. To know thebackground, properties of matter andtelenagnetic waves.
2. To get familiar with concepts of scalars and vetor
3. To apply the principles of Construction, Workingingiple and
Applications of laser induction in real situations.
4. To learn the Interference of a light, optics, Paktion and Optical
Rotationand lasers.

Unit - |
Optics
Fermat's Principle: Principle of extremum path and application to lao¥s
reflection refraction.

General theory of image formation: Cardinal points of an optical system,
general relationships, thick lens and lens comlonat

Aberration in images: Chromatic aberrations, achromatic combination of
lenses incontact and separated lenses, Monochwmaberration and
corrections, aplanatic points of a sphericallyaefing surface and sphere, oil
Immersion objectives, meniscus lens.

Optical instruments: Entrance and exit pupils, Need for a multiple Jens
eyepiece, common types of eyepieces.

Unit — I
Interference of a light: Division of wavefront and division of amplitude,
Theprinciple of superposition, two-slit interferend-resnel biprism, thin film
interference, Newton's rings, its application ofeirierence in determination of
wavelength and  precision  measurements.Michelson erfatbmeter,
itsapplication for precision determination of waarghth, wavelength difference
and the width of spectral lines, Fabry-Perot irgeyimeter.
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Unit - Il
Fresnel diffraction: Fresnel half-period zones, Types of zone plates,
Circularaperture, Circular disc, Diffraction at trasght edge, Construction and
working principle of Zone plate and its applicatasa lens.

Fraunhofer diffraction: Phasor diagram, Diffraction at a single slit, deub
slits &N parallel slits and their intensity distution, plane diffraction grating,
reflection grating and blazed grating, Concaveiggaand different mountings,
diffraction at a circular aperture.Rayleigh criteri of Resolution, resolving
power of Telescope, Microscope, Grating and Prism.

Unit - IV
Polarization and Optical Rotation: Meaning and representation of Polarized
light, Types of polarized light, Production of Patad light, Brewster law,
Malus law, double refraction, Phase retardatiorieglaAnalysis of Polarized
light as plane polarized, circularly polarized alliptically polarized light,
Rotation of plane of polarization, Specific rotaticand its experimental
determination, Polarimeter (Laurent and Biquartz).

Unit -V
Lasers.Laser systems, Purity of a spectral line, coherégrngth and coherence
in time, spatial coherence of a source, Einste'sand B coefficients.
Spontaneous and induced emissions, conditions &@erlaction, population
inversion, Ruby laser, He-Ne laser and Semiconduetser, Applications of
laser.

Holography & Nonlinear optics: Hologram, construction and reproduction
mathematical analysis, principle of self focusipgnciple of fiber optics and
types of optical fiber.
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Textbooks and References:

1.

o hwnN

o

10.

11.

Akhmanov, S. A., & Nikitin, S. Y. (1997). Physicaptics. Clarendon
Press.

Jenkinsand White;"Fundamental of Optics "(McGravhHi

Smith and Thomson; "Optics" (JohnWileyand Sons).

Boyd, R. W. (2019). Nonlinear optics. Academic gres

Brewer, R. (Ed.). (2012). Laser spectroscopy. $@mnScience &
Business Media.

Hann, R. A., & Bloor, D. (Eds.). (1989). Organicterdals for non-linear
optics. London: Royal Society of Chemistry.

Jenkins, F. A., & White, H. E. (1937). Fundamentafsoptics. Tata
McGraw-Hill Education.

Longhurst, R. S. (1970). Geometrical and physicptics. Orient
BlackSwan.

Martin, B. R., & Shaw, G. (2017). Particle physidshn Wiley & Sons.
Walls, D. F., & Milburn, G. J. (2007). Quantum agsti Springer Science
& Business Media.

Wood, R. W. (1905). Physical optics. Macmillan.
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B. Sc. Part-ll
PHYSICS-PRACTICALS

Duration:4 hrs Min.PassMarks:27 Max. Marks: 50

Total number of experiments to be performed bystiiéents during the session
should be 16, selecting any eight from each sectlonexamination two
experiments are to be performed taking at leastfrome each section.

The distribution of marks in the practical examioatwill be as
follows:

(i) Two experiments 30 Marks

For each experiment, distribution of marks willdsefollows:

Figure: 2
Formula/Theory: 2
Observation: 7
Calculation and Result: 3
Precautions: 1

(i) Viva voce 10

(iif) Records 10
Total Blarks

LIST OF EXPERIMENTS

Section: A

* Determination of wavelength using Biprism.
» Determination of wavelength of light using diffrext grating.
* Michelson’s inter ferometer and determination oR2.

 To find out he wave length of a monochromatic seuof light using
Newton'’s rings and find there fractive index ofuid.

» Determine the specific rotation of sugar solutigrPomlarimeter.

* Find out the melting point of a given substancengigolatinum resistance
thermometer.

* Determine thermal conductivity of a bad conductpt be’s method.
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Determine the thermo dynamic constantysing Clements’s and Desormas
method.

Study of variation of total thermal radiation witmperature.
Determination of Resolving Power of Telescope.
Determine wavelength of laser light using a diffraic grating.
Determination of wavelength of Mercury source.

Section: B
Study thermo emf versus temperature of a thermgleotdrind the neutral
temperature and use it to find temperature of &mown substance.

Study the magnetic field along the axis of a curpamrying circular coil for
different currents. Plot the observations on alg@pd find out the radius of
a circular coil.

Determination of band gap using a junction diode.

Measurement of inductance of a coil by Andersondge.

Measurement of Capacitance and dielectric constaatliquid by Desauty
bridge.

Study of decay of currents in LR and RC circuits.

Response curve for LCR circuit and resonance fregguand quality factor.
Determination of power factor (C@3 of a given coil using CRO.

Determination of velocity of sound in air by stamgliwave method using
speaker microphone and CRO.

Determine the Ballistic constant of a ballistic\galometer.
Determination of a small thickness by interferenmethod.
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B. Sc. Part-Il
Mathematics
Paper-1. Abstract Algebra

BSCMA-201
Maximum Marks: 66 External: 56
Internal: 10 Marks
Learning Outcomes:-After completion of the course, student-teachefishei
able:

1. To know about ring, integral domain and fields, ithproperties,
homomorphisms and quotient fields.

2. To know about ideals and their properties, quotietgs, Euclidean rings
and unique factorization domain.

3. To know about vector spaces and sub-spaces, hasidimension of a
vector spaces and their properties.

4. To know about linear transformations and their atepresentations
and rank-nullity theorem, change of basis and dpates.

5. To know about eigenvalue-eigenvectors of a lineansformations and
diagonalization of matrices.

Unit - |
(Ring theory)

Introduction to Rings, Zero divisors, Integral Damand Fields, their examples
andproperties.Characteristic of a ring and intedoathain. Sub rings, subfields,
Prime field,Ringhomomorphism, Embedding of Ringgld-of quotients of an
integral domain.

Unit - 11
Ideals and their properties.Principal ideal anch@pal ideal ring, Prime ideal,
Maximalideal. Ideals and Quotient rings, Euclideisgs, Unique Factorization
Domain, Polynomialrings, Remainder theorem, fadtogorem, Polynomials
over the rational fields.

Unit - 1
(Linear Algebra)

Vector Spaces: Definition and examples of a vesparces, subspaces, sum and
direct sumof subspaces, linear span, linear depeedéndependence and their
basic properties, Basis,finite dimensional vecfmces, Existence theorem for
basis, invariance of the number ofelements of &lset, Dimension, existence
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of complimentary subspace of a subspace of aftiiteensional vector space,
dimension of sums of subspaces, quotient spacésadoinension.

Unit - IV

Linear transformations : Linear Transformations dhdir representation as
matrices, thealgebra of linear transformations, tRank-Nullity theorem,
change of basis, Dual space,Dual Basis, Bidual espAdjoint of a linear
transformation, Annihilator of a sub space.

Unit-V

Eigen values and Eigen vectors, similar matriceguivalent matrices,
Similarity of Linear transformations, Reduction tieangular form, Minimal
Polynomial. Diagonalization of Matrices.

Books Recommended for Reference:

1. .LN. Herstein : Topics in Algebra.

Lang, S. : Linear Algebra.

Hoffman & Kunz : Linear Algebra.

A.R. Vashistha : Modern Algebra.

Gokhroo et. al. : Ring Theory (English / Hindi Edn.
Gokhroo et. al. : Linear Algebra (English / HindirE).

o 0hRwWN
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B. Sc. Part-l
MATHEMATICS
Paper-1l: Real Analysis

BSCMA-202
Maximum Marks: 66 External: 56
Internal: 10 Marks
Learning Outcomes:-After completion of the course, student-teachetkbgi
able:

1. To know about limit, continuity and types of distionities of one and
two variable functions.

2. To know about differentiability of two variable fatons, mean value
theorems and Taylor’'s theorems for two variablectioms.

3. To know about Riemann integration and fundamenteotems on
calculus.

4. To know about real sequences and series, theirecgamce and tests for
convergence.

5. To know about Uniform convergence of series of fioms, Improper
Integrals and Fourier series.

Unit - |
Limit ¢ — & definition of the limit of a function, Limit of factions of one and
two variables, Continuity, classification of distiowities, Sequential
continuity, Properties of continuous functions, fdrm continuity, Continuity
of functions of two variables.

Unit - I
Differentiability, Chain rule of differentiabilityDifferentiability of functions of
twovariables, Darboux’s intermediate value theorfan derivatives, Mean
Value Theorems and their geometrical interpretatioraylor's theorem with
various forms of remainders,Taylor’'s theorem fardions of two variables.

Unit - Il
Riemann integral, Partition, Darboux sums, Lowerd adpper integrals,
Integrability of continuous and monotonic functiotise fundamental theorem
of Integral Calculus, Meanvalue theorems of Inte@alculus.

Unit - IV

Real sequence, definition, Theorems on limits gluseces, Bounded and mono
tonic sequences, Cauchy’s convergence criterianit@fSeries of non negative
terms, Comparison tests,Cauchy’s nth root tesipRedts,Raabe’s, logarithmic,
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De Morgan and Bertrand’s testsAlternating seriesbhit’z theorem,Absolute
and conditional convergence.

Unit-V

Uniform convergence of series of functions, Wenast M-test, Abel’'s and
Dirichlet's testfor uniform convergence. Impropentegrals and their
convergence, Comparison tests,Abel’'s andDirichldégsts, Fourier Series,
Fourier expansion of piecewise monotonicfunctions.

Books Recommended:

1. Real Analysis : Shanti Narayan.

Real Analysis : G. N. Purohit.

Real Analysis : Bhargava & Goyal.

Advanced Calculus : Gokhroo et. al. (English / Hiad.).

Theory of Convergence : Gokhroo et. al. (Englistindi Edn.)Navkar
Prakashan, AJMER.

s W
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B. Sc. Part-l
MATHEMATICS
Paper-lll: Differential Equations

BSCMA-203
Maximum Marks: 68 External: 58
Internal: 10 Marks
Learning Outcomes:-After completion of the course, student - teachelidbe
able:

1. To know about degree and order of a differentialagign and finding
solution of first order differential equations ianous forms.

2. To know about finding the solutions of linear driatial equations with
constant coefficients, simultaneous and total cefiéial equations.

3. To know about method variation of parameters antesesolution of
linear differential equations of second order, Bohs of Legendre,
Bessel and Hypergeometric equations.

4. To know about solutions of some special forms aoftigladifferential
equations and solutions of first order PDE by Charmethod.

5. To know about classifications of linear PDE of setoorder and
solutions of linear PDE with constant coefficiegnge’s method.

Unit - |
Degree and order of a differential equations, Equatof first order and first
degree, Equations in which the variables are sbfmraHomogeneous
equations, Linear equations and equations reduttbtbe linear form, Exact
differential equations, Integrating Factors, Fitder and higher degree
equations solvable for x, y, p, Clairaut’'s form argingular solutions,
Geometrical meaning of a differential equation hOgonal trajectories.

Unit - I
Linear differential equations with constant coe#fids, Homogeneous Linear
ordinary differential equations, Ordinary simultans differential equations,
Total differential equations.

Unit - Il
Linear differential equations of Second order, Bfarmation of the equation by
changing dependent variable/the independent varididéthods of variation of
parameters.Series solution of differential equaioRower series method,
Bessel, Legendre and Hypergeometric equations,eBdssgendre and Hyper
geometric functions and their properties.
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Unit - IV

Partial differential equations of the first orddragrange’s solution, Some
special type ofequations which can be solved ed#silynethods other than the
general method, Charpit’'s general method of satutio

Unit-V

Partial Differential equations of second order &igher orders, Classification

of linear Partial differential equations of secarrder, Homogeneous and non
homogeneous equations with constant coefficieradjd differential equations

reducible to equations with constant coefficiemMenge’s methods.

Books Recommended:

1.

a s wn

Differential Equations: Ray and Chaturved..

Differential Equations: Sharma and Gupta.

Differential Equations: Bansal and others.

Ordinary Differential Equations: Gokhroo et. aln@ish / Hindi Ed.).
Partial Differential Equations: Gokhroo et. al. ¢lish / Hindi Edn.)
Navkar Prakashan, Ajmer.
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B. Sc. Part-ll

CHEMISTRY
Paper-I: Inorganic Chemistry
BSCCH-201
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes-After completion of the course, student-teachveitk be
able:
1. To know the background, properties of organometatimpounds.
2. To get familiar with concepts of coordination cormapds, chemistry of
lanthanide and actinids.
3. To apply the principles of thermodynamics stabibfymetal complexes
and factors affecting the stability.
4. To learn the Stability of Metal complexes and Oximia Reduction.

Unit |

Coordination Compounds Werner's coordination theamy its experimental
verification, effective atomic number concept, ctes, nomenclature of
coordination compounds, isomerism in coordinatiompounds, valence bond
theory of transition metal complexes. Limitationisvalance bond theory, an
elementary idea of crystal field theory, crystaldi splitting in octahedral,
tetrahedral and square planner complexes, factbestiag the crystal-field

parameters.

Unit [l
Chemistry of Lanthanide and Actinides

Chemistry of Lanthanide: Occurrence and separation, Electronic structure,
oxidation states and ionic radii and lanthanide tramtion, spectral and
magnetic properties, complex formation and appboast

Chemistry of Actinides: Electronic configuration, oxidation states, aciei
contraction, complex formation spectral and magnptoperties, applications.
Chemistry of separation of Np, Pu and Am from Uuamj similarities between
the later actinides and later lanthanides.
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Unit 111

Organometallic compounds: Definition, nomenclature and classification of
organometallic compounds, Preparation, propetiesding and applications of
alkyls and aryls of Li, Al, Hg, Sn and Ti, a bria€count of metal-ethylene
complexes and homogenous hydrogenation.

Unit IV
Carbonyls and Nitrosyls

Metallic carbonyls: Metallic carbonyls General methods of Preparation
general properties, structure and nature of Metbanyls, bonding in
carbonyls, Effective atomic number (EAN) rules aspleed to metallic
carbonyls. 18-electron rules applied to metallicrboayls. Preparation,
properties and structure of nickel tetracarbongh ipenta carbonyls, chromium
hexa carbonyls, dimanganese deca carbonyl, dicobi@tcarbonyl.

Metallic nitrosyls: Some metallic notrosyls: Metal nitrosyl carbonytsetal
nitrosyl halides, sodium nitroprusside (Preparafooperties, structures and
uses) structure and nature of M-N bonding in nytslcsEffective atomic number
(EAN) rules as applied to metallic nitrosyls.

Unit V
Stability of Metal complexes and Oxidation Reductia

Thermodynamic and Kinetic Aspects of Metal Complexg A brief outline of
thermodynamics stability of metal complexes andadiacaffecting the stability,
stability constants of complexes and their deteatnom, substitution reactions
of square planar complexes.

Oxidation Reduction: Use of redox potential data-analysis of redoxleyc
redox stability in water — Frost, Latimer and Paixbdiagrams. Principles
involved in the extraction of the elements.
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Text books and Reference books:

1.

a s e

o

10.

11.

R. C. Mehrotra and A. Singh Organometallic Chemistr Unified
Approach, Wiley.

A. G. Sharp Inorganic Chemistry, Pearson.

Bell and Lott Modern approach to Inorganic chemist#tan Nostrand.

G. L. Miessler and D. A. Tarr Inorganic Chemistyentice Hall.

Cotton and Wilkinson Advanced Inorganic Chemistfth Edition,
Wiley.

Lee, J.D. Concise Inorganic Chemistry, ELBS.

Douglas, B.E. and Mc Daniel, D.H., Concepts & Madef Inorganic
Chemistry.

Day, M.C. and Selbin, J. Theoretical Inorganic Cisttyy, ACS
Publications.

Shriver and Atkins Inorganic Chemistry, W. H. Freenand Company.
James Huheey, Inorganic chemistry: Principles ofucdire and
Reactivity, Pearson Education India.

B.N. Figgis, J.E Huheey, P.W. Atkins Inorganic Cleny, Pearson
Education.
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B. Sc. Part-ll

CHEMISTRY
Paper Il: Organic Chemistry
BSCCH-202
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes -After completion of the course, student-teachveisbe
able:

1. To know the background, properties of Fundament#isOrganic

Chemistry.
2. To get familiar with concepts of isomerism and Typéisomerism.
3. To apply the principles of IUPAC nomenclature ofatehed and
unbranched alkanes.
4. To learn the Cycloalkenes, Dienes, Alkynes.
Unit |

Fundamentals of Organic Chemistry
Structure and Bonding: Hybridization, bond lengths and bond angles, bond
energy, localized and delocalized chemical bondmag, der Waals interactions,
inclusion compounds, clatherates, charge transfeptexes, resonance, hyper
conjugation, aromaticity, inductive and field etfgdydrogen bonding.
Mechanism of Organic Reactions Curved arrow notation, drawing electron
movements with arrows, half-headed and double-tkadews, homolytic and
heterolytic bond breaking, Types of reagents—edptites and nucleophiles,
Types of organic reactions, Energy consideratiopacve intermediates —
Carbocations, carbanions, free radicals, carbeagsies and nitrenes (with
examples). Assigning formal charges on intermediated other ionic species.
Methods of determination of reaction mechanism dpob analysis,
intermediates, isotope effects, kinetic and stetemical studies).

Unit Il
Stereochemistry of Organic Compounds Concept of isomerism, Types of
Isomerism; Optical isomerism — elements of symmetnplecular chirality,
enantiomers, stereogenic center, optical activiggperties of enantiomers,
chiral and achiral molecules with two stereogem@nters, diastereomers, threo
and erythro diastereomers, meso compounds, resolutif enantiomer,
inversion, retention and racemisation. Relative ambs$olute configuration,
sequence rules, D & L and R & S systems of nomémaa Geometric
iIsomerism — determination of configuration of getneasomers, E & Z system
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of nomenclature, geometric isomerism in oximes ahdyclic compounds.
Conformational isomerism—conformational analysis etfhane and n-butane;
conformations of cyclohexane, axial and equatodpahds, conformation of
mono substituted cyclohexane derivatives, Newmanjeption and Sawhorse
formulae, Fischer and flying wedge formulae, Diffiece between configuration
and conformation.

Unit [l
Alkanes, Cycloalkanes and Alkenes

Alkanes: IUPAC nomenclature of branched and unbranchednakathe

alkyl group, classification of carbon atom in alkanlsomerism in alkanes,
sources, methods of formation (with special refeeeto Wurtz reaction,
Kolbe reaction, Corey-House reaction and decarladoyd of carboxylic

acids), physical properties and chemical reactaralkanes, Mechanism of
free radical halogenation of alkanes: orientatreactivity and selectivity.

Cycloalkanes Nomenclature, methods of formation, chemical tieas

Baeyer's strain theory and its limitations. Ringaist in small rings
(cyclopropane and cyclobutane), theory of stramlesgs. The case of
cyclopropane ring, banana bonds.

Alkenes Nomenclature of alkenes, methods of formation¢ctmaisms of
dehydration of alcohols and dehydrohalogenation abkyl halides,

regionselectivity in alcohol dehydration, The Sayts rule, Hofmann

elimination, physical properties and relative diabs of alkenes. Chemical
reactions of alkenes — mechanism involved in hyenagjon, electrophilic
and free radical additions, Markownikoff's rule,dngboration oxidation,
oxymercuration-reduction. Epoxidation, ozonolysis, hydration,

hydroxylation and oxidation with KMnf) Polymerization of alkenes,
Substitution at the allylic and vinylic positionsf @lkenes, Industrial
applications of ethylene and propene.

Unit IV
Cycloalkenes, Dienes, Alkynes

Cycloalkenes Methods of formation, conformation and chemiadations
of cycloalkenes; Nomenclature and classification diénes: isolated,
conjugate and cumulated dienes, Structure of aland butadiene, methods
of formation, polymerization, chemical reaction ~2land 1, 4 additions,
Diels- Alder reaction.
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Alkynes: Nomenclature, structure and bonding in alkynesthdds of
formation, Chemical reactions of alkynes, acidityatkynes, Mechanism of
electrophilic and nucleophilic addition reactiorg,droboration-oxidation,
metal-ammonia reductions, oxidation and polymeiarat

Arenes and Aromaticity: Nomenclature of benzene derivatives, the aryl
group, Aromatic nucleus and side chain, Structurdemzene; molecular
formula and kekule structure, stability and carlearbon bond lengths of
benzene, resonance structure, MO picture. Arontatidihe Huckle rule,
aromatic ions.

Unit V
Concept of Electrophilic substitution reaction

Aromatic electrophilic substitution — general pattern of the mechanism,
role of sand =- complexes, Mechanism of nitration, halogenation,
sulphonation, mercuration and Friedel-Crafts reacti Energy profile
diagrams. Activating and deactivating substituentsjentation and
ortho/para ratio, Side chain reactions of benzemegivatives, Birch
reduction; Methods of formation and chemical reai of alkylbenzenes
alkynylbenzenes and biphenyl, naphthalene and Ao#me.

Alkyl and Aryl Halides: Nomenclature and classes of alkyl halides,
methods of formation, chemical reactions, Mechagisof nucleophilic
substitution reactions of alkyl halides, SN2 and $eactions with energy
profile N diagrams; Polyhalogen compounds : Chlonof, carbon
tetrachloride. Methods of formation of aryl haligesiclear and side chain
reactions; The addition-elimination and the eliniim@addition mechanisms
of nucleophilic aromatic substitution reactionsjdtige reactivities of alkyl
halides vs allyl, vinyl and aryl halides, synthemm uses of DDT and BHC.
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Textbooks and References

1.

10.

Morrison, R. N. & Boyd, R. N. Organic Chemistry, ing Kindersley
(India) Pvt. Ltd. (Pearson Education).

Finar, I. L. Organic Chemistry (Volume 1), Dorlifgjndersley (India)
Pvt. Ltd. (Pearson Education).

Finar, I. L. Organic Chemistry (Volume 2: Stereatisry and the
Chemistry of Natural Products), Dorling Kindersléydia) Pvt. Ltd.
(Pearson Education).

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

March's Advanced Organic Chemistry: Reactions, Magms, and
Structure, Sixth Edition

Peter Sykes, A Guidebook to Mechanism in Organicerihtry
Paperback — 2003.

Harkishan Singh and V. K. Kapoor. Medicinal and rAteceutical
Chemistry. Vallabh Prakashan Publishers, Delhi6199

R L Madan Chemistry for Degree Students B.Sc. 2rérYS. Chand
Publishing.

Hashmat ali, Reaction Mechanism in Organic Chemist Chand
publishing.

John Leonard, Barry Lygo, Garry Procter Advancedcteal Organic
Chemistry,
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B. Sc. Part-ll

CHEMISTRY
Paper Ill: Physical Chemistry
BSCCH-203
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes -After completion of the course, student-teachweisbe
able:
1. To know the background, properties of Fundamentad$
thermodynamics.
2. To get familiar with concepts of Chemical Kinetarsd Catalysis.
To apply the principles laws of thermodynamics #retmo chemistry.
4. To learn the Electrical transport-conduction in atetand in electrolyte
solutions, conductance.

w

Unit |
Thermodynamics-I
Thermodynamics: Definition of thermodynamic terms: system, surmags
etc. Types of systems, intensive and extensive goti@s, State and path
functions and their differentials. Thermodynamic qgaes, Concept of heat and
work. First Law of Thermodynamics: Statement, dabn of internal energy
and enthalpy.Heat capacity, heat capacities ataongolume and pressure and
their relationship. Joule's law Joule-Thomson doefht and inversion
temperature. Calculation of w, g, dU, &dH for thepansion of ideal gases
under isothermal and adiabatic conditions for reiade process.

Thermo chemistry: standard state, standard enthalpy of formationsside
Law of heat summation and its applications. Heatrexdction at constant
volume.Enthalpy of neutralization. Bond dissociatenergy and its calculation
from thermochemical data, temperature dependencentbfalpy, Kirchhoff's

equation.

Unit Il
Thermodynamics — I
Thermodynamics: Second law of thermodynamics: need for the laWehint
statements of the law. Carnot cycle and its efficie Carnot
theorem.Thermodynamic scale of temperature. Corafegritropy: entropy as a
state function, entropy as a function of V & T, reply as a function of P & T,
entropy change in physical change, clausius ingéguaitropy as a criteria of

spontaneity and equilibrium. Entropy change in idgses and mixing of gases.
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Third law of thermodynamics: Nernst heat theoretatesnent and concept of
residual entropy, evaluation of absolute entropynfheat capacity data. Gibbs
and Helmholtz functions; Gibbs function (G) and tdRobltz function (A) as
thermodynamic quantities, A & G as criteria for tinedynamic equilibrium
and spontaneity, their advantage over entropy ahaxigriation of G with A
with P, Vand T.

Unit 1l

Electrochemistry-|

Electrical transportconduction in metals and iacablyte solutions, specific
conductance and equivalent conductance, measuremnéntequivalent
conductance, variation of equivalent and specibaductance with dilution.
Migration of ions and Kohlrausch law, Arrhenius dhe of electrolyte
dissociation and its limitations, weak and strolegteolytes, Ostwald’s dilution
law its uses and limitations. Debye-Huckel-Onsageztjuation for strong
electrolytes (elementary treatment only). Transpauimber, definition and
determination by Hittorf method and moving boundeaagthod. Applications of
conductivity measurements; determination of degret dissociation,
determination of Ka of acids, determination of &dlity product of a sparingly
soluble salt, conductometric titrations.

Unit IV
Electrochemistry —II
Types of reversible electrodes-gas-metalion, nretaluble salt anion and redox
electrodes. Electrode reactions, Nernst equatienyation of cell E.M.F. and
single electrode potential, standard hydrogen mldetreference electrodes-
standard electrode potential, sign conventions;trelehemical series and its
significance. Electrolytic and Galvanic cells-resible and irreversible cells,
conventional representation of electrochemicalscédlMF of a cell and its
measurements.Computation of cell EMF.Calculationthesmodynamic
guantities of cell reactionsAG, AH, and K), polarization, over potential and
hydrogen overvoltage.Concentrationcell with and heatt, liquid junction
potential, application of concentration cells, valg of ions, solubility product
and activity coefficient, potentiometric titrationBefinition of pH and pKa
determination of pH using hydrogen, quinhydrone @hakss electrodes, by
potentiometric methods. Buffers-mechanism of buéfetion, Handerson-hazel
equation.Hydrolysis of salts.Corrosion-types, tieandmethods of combating
it.
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Unit V
Chemical Kinetics and Catalysis

Chemical Kinetics: Chemical kinetics and its scope, rate of a reacfiactors
influencing the rate of a reaction — concentrattemperature, pressure, solvent,
light catalyst, concentration dependence of ratedhematical characteristics of
simple chemical reactions — zero order, first grdecond order, pseudo order,
half-life and mean life, Determination of the ordsfr reaction — differential
method, method of integration, method of half-fieriod and isolation method.
Radioactive decay as a first order phenomenon; iirpatal methods of
chemical kinetics: conductometric, potentiometoigtical methods, polarimetry
and spectrophotometer. Theories of chemical kisegffect of temperature on
rate of reaction, Arrhenius equation, concept dfivaton energy. Simple
collision theory based on hard sphere model, tiansstate theory (equilibrium
hypothesis), Expression for the rate constant baseefjuilibrium constant and
thermodynamic aspects.

Catalysis: characteristics of catalysed reactions, classifinaof catalysis
homogeneous and heterogeneous catalysis, enzyralstat miscellaneous
examples.

Textbooks and References

1. S Lewis and D Gladstone, Elements of Physical CeyniMacmillan.

2. Moudgil, H. K. Textbook of physical chemistry sedoedition, PHI

3. B S Bahl, G D Tuli & Arun Bahl, Guide to Essential$ Physical
Chemistry S. Chand Publishing.

4. Alberty & Bawendi Silbey, Physical Chemistry 4thdaomy Edition,
Wiley.

5. Christopher M. A. Brett, Ana Maria Oliveira BretElectrochemistry:
Principles, Methods, and Applications, Oxford scepublications

6. Keith J. Laidler, Chemical Kinetics (3rd Editionyd3Edition, Prentice
Hall.

7. Michael J. Pilling, Paul W. Seakins, Reaction Kicet2nd Edition,
Oxford Science Publications.
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B. Sc. Part-ll
CHEMISTRY PRACTICALS

Duration: 5 Hours Min.Pass Marks: 18
Max. Marks: 50

Exercises Marks
1. Volumetric Estimation 15
2. Identification of given organic compounds thrbug 10
functional group analysis
3. Physical Chemistry Experiments 10
4. Vice-voce 5
5. Records 10
Total 50 marks

Inorganic Chemistry Quantitative Analysis: Volumetric Analysis

a.
b.
C.

Determination of acetic acid in commercial vinegaing NaOH.
Determination of alkali content — antacid tablahgsHCI.

Estimation of calcium content in chalk as calciumalate by
permanganometry.

. Estimation of ferrous and ferric by dichromate nogkhe. Estimation

of copper using thiosulphate.

Organic Chemistry Qualitative Analysis: Detection of extra elements
(N, S and halogens), solubility behaviour and fiom&l groups
(Alcoholic, phenolic, carboxylic, carbonyl, estecsybohydrates, amines,
amides, nitro and anilide) in simple organic commpisi Identification of
an organic compound through the functional groumlymms and
preparation of suitable derivatives.

B. Physical Chemistry

l.

Determination of the transition temperature of gheen substance by
thermometric/ dialometric method (e.g.MaClH,O/SrBr. 2H,0).
Phase Equilibrium a. Study of the effect of a solute (e.g. NaCl,
succinic acid) on the critical solution temperatafetwo partially
miscible liquids (e.g. phenol-water system) andd&iermine the
concentration of that solute in the given phenolewvasystem. b.
Construction of the phase diagram of two componéag.
diphenylamine, benzophenone) system by coolingecarethod.
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Thermo chemistry

a. Determination of the solubility of benzoic acid atifferent
temperatures and to determifld of the dissolution process.

b. Determination of the enthalpy of neutralizationaofveak acid/weak
base versus strong base/strong acid and determenerithalpy of
ionization of the weak acid/weak base.

c. Determination of the enthalpy of solution of sotidicium chloride
and calculate the lattice energy of calcium chiericbm its enthalpy
data using Born Haber cycle.

[ll.  Distribution Law

a. Determination of the distribution coefficient fonet distribution of
iodine between water and CCI

b. Study the distribution of benzoic acid between le@ezand water.
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B. Sc. Part-l
ZOOLOGY
PAPER I: Chordata

BSCZ0O-201
Maximum Marks: 50 External Marks: 40
Internal: 10 Marks
Learning outcomes:After completion of the course, student-teachers ve
able:

* To understand in respect of vertebrates — theirozg#ional hierarchies
and complexities, the evolutionary trends in exaérmorphologyand
comparative studies of internal structures; idesdtfon and
classification with examples; to enable them toarsthnd various modes
of adaptions in animals.

Note: The paper is divided in five independent units.olgquestions will be set
fromeach unit. The candidates are required to @iteme question from each
unit.

Unit — |
* An outline classification of chordates up to ordew up to sub-classes
only in case of protochordate groups and mammals.
» Comparative anatomy of vertebrates from an evaiatp point of view
of the following:
Alimentary canal, Heart and aortic arches. Kidneyd aassociated
urinogenital ducts

Unit- 11
* Habit and habitat, structure, reproduction (exalgddevelopment) of
following types:-
HemichordateBanlanoglossus
UrocohordataHerdmania,ascidian tadpole larva and its metamorphosis.
CephalochordataAmphioxus
Agnatha: Petromyzon

Unit-111
» Habit and habitat, structure (morophology, digestsystem, respiratory
system, blood vascular system, nervous systemrétesmd peripheral)
and urinogenital system of the following types —
Pisces: scoliodon
Structure and development of placoid scales, Amahflog
Parental care in Amphibia.
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Unit- IV
Habit and habitat, structure (morophology, digestsystem, respiratory
system, blood vascular system, nervous systemré&tesmd peripheral)
and urinogenital system of the following types —
Reptile: uromastix, Poisonous and non-poisonouskesa poison
apparatus and biting mechanism.First aid of snéke b

Unit- V
Habit, habitat, structure, morophology, digestiwstem, respiratory
system, blood vascular system, system nervous myg$tentral and
peripheral) and urinogenital syestem of the follogviypes:-
Aves:Columba
Mammalia: Rabbit Origin of birds, migration & flight adaptation of
birds.

Textbooks and References

Barnes, R. D. (1987). Invertebrate zoology(No. 5dWB Saunders
company.

Brooks, W. K. (1882). Handbook of invertebrate ooyl for laboratories
and seaside work. SE Cassino.

Brooks, W. K. (1882). Handbook of invertebrate ooyl for laboratories

1.

and seaside work. SE Cassino.

Curtis, W. C., Guthrie, M. J., & Jeffers, K. R. 8. Textbook of general

zoology. Wiley.

Hegner, R. W., &Engemann, J. G. (1968). Invertedzadlogy(No. QL362
H4 1968). Macmillan.
Hyman, L. H. (1940). The invertebrates: mollusa#ol( 6). McGraw-Hiill.

Jordan, E. L., &Verma, P. S. (1996). Invertebrateldgy sixth revised and

Enlarged edition. S. Chand and Company, Ltd. 857pp.

Jordan, E. L., &Verma, P. S. (2009). Invertebratelagy. S. Chand &
Company.

Light, S. F. (1941). Laboratory and field text nvertebrate zoology.

Associated Students Store, University of California

10.McEdward, L. (2020). Ecology of marine invertebrierae. CRC press.
11 .Parker, T. J., & Haswell, W. A. (1967). Textbookzaiblogy. Macmillan
International Higher Education.

12.Scott-Ram, N. R., & Scott-Ram, N. R. (1990). Transfed cladistics,

taxonomy and evolution. Cambridge University Press.

13.Sedgwick, A. (1905). A Student's Text-book of Zapifvol. 2). Allen &

Unwin.

14Verma, P. S. (2001). Invertibrafaology S. Chand Publishing.
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B. Sc. Part-ll

ZOOLOGY
PAPER II: Animal Physiology And Endocrinology
BSCz0-202
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes:After completion of the course, student-teachers ve
able:

1. To enable students to comprehend the modern canoéhysiological
aspects on various organs and systems of animdlswaman being to
comprehend chemical nature, biological moleculed physiological
roles.

Unit-I

» Physiology of digestion: Chemical nature of food stuff (including
micronutrients), various types of digestive enzyraes their digestive
action in the alimentary canal, role of GI hormones digestion,
mechanism of absorption of digested food.

* Physiology of respiration: Mechanism and control of breathing,
exchange of gases transport of respiratory gasegyéo and carbon
dioxide)

Unit-11
* Physiology of blood circulation:
Composition and function of blood.
Blood groups (ABO and Rh)
Blood coagulation — factors, mechanism, theoriesaarticoagulants.
Origin, conduction and regulation of heart beatanmmals.
Cardiac cycle, ECG

Unit-111
* Nerve physiology:structure and types of neuron, origin and conaducti
of nerve impulse, Synapse-structure, types, prigserind signal
transmission through synapses.
* Muscle physiology: Ultra-structure and mechanism of contraction of
skeletal muscle, summation and fatigue.
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Unit-IV
Physiology of Excretion: Nitrogenous wastes, anatomy of mammalian
kidney, structure of nephron, mechanism of urea amde formation
(including hormonal regulation)
Osmoregulation
Physiology of Reproduction: Hormonal control of male and female
reproduction, implantation, parturition and laaati in mammals,
Reproductive cycles

Unit-V
Endocrinology
Hormones: Classification, properties of hormones.
Mechanism of hormone action (peptide and sterorthboes)
Endocrine glands:
Pituitary gland: Location, anatomy and functions fedrmones with
hypothalamic regulation
Thyroid gland: Location, anatomy, synthesis anctfiom of T3 &T4
Adrenal gland, Islets of Langerhans, Tests and i@sar
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Textbooks and References

1.

10.

11.

12.

13.

14.

Guyten and hall (2013), A text book of Medical pioy@gy, Elsvier Pub
(South Asia)

K Schmidt — Nielson, (2013).Animal Physiology, 5dh€ambridge Pub
D Voet& JG Voet (2011).Biochemistry,Wiley ArumugamAnimal
Physiology— (Saras Publication, Nagercoil, TamitiNga

K.V. Sastry (2008).Animal Physiology and biochemyst (Rastogi
Publications,

kamleshwarpandey and J.P. Shukla Regulatory mesrmaniVertebrates
- (Rastogi Publications, 2008)

Goyal,K.A. and K.V. Sastry (2008).Animal PhysiolgogyRastogi
Publication.

K.V. Sasyry(2008).Endocrinology and Reproductiveol8gy, Rastogi
Publication 2008.

Arora M.P. (1989).Animal Physiology - Himalaya Pticas House.
Guyton A.C. & Hall J.E (1996)-(W.B. Saunders & CaXtbook of
medical Physiology

Hoar W.S. (1983) General and Comparative Physielogsentice Hall
Publication)

Hurtkar P.C. & Mathur P.N. (1976) — S Chand &Co.&xtbook of
Animal Physiology

Turner C.D. &Gangara J.T. (1971)General Endocrigplo W.B.
Saunders & Co.

Soni,KC(2001). Animal Physiology and Immunology,nHi Edition,
College book centre, Chaura Rasta, Jaipur

Pawar, VS (2001). Mammalian Endocrinology and AniBahavior,
Hindi Edition, College book centre, Chaura RasagLulr
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B. Sc. Part-ll

ZOOLOGY
Paper Ill: Evolution and Palentology
BSCZO-203
Maximum Marks: 50 External: 40

Internal: 10 Marks
Learning outcomes: After completion of the course, student-teacheis lvei
able:
1. To know about Origin of life, Molecular basis ofatwtion and Variation.
2. To get familiar with concepts of species/subspésiaieng, Isolation,
Embryology and Paleontology.
To apply the Theories of evolution in understandihgeal life.
4. To learn the Mimicry and protective coloration.

w

Unit -
* Origin of life (Abiogenesis and biogenesis):Evidence in favor of
evolution: Evidences from morphology and compamtignatomy,
Embryology and Paleontology.Molecular basis of atioh.

Unit — Il
* Theories of evolution: Lamarckism, inheritance of acquired characters
and Neo-Lamarckism. Darwinism, theory of naturdeston and Neo
Darwinism, Mutation theory of Hugo de Vries, Weismatheory of
germplasm, Recapitulation theory.

Unit -l

» Variation: Kinds, sources of variation, origin of new mutaton

» |solation: Definition, mechanism and role of isolation in exmn.

» Adaptation: Introduction, kinds (structural, physiological and
behavioural), Mimicry and protective coloration: fib@ion, kinds,
condition necessary for mimicry, significance, dgent evolution,
convergent evolution,

Unit -1V
» Origin of species:Concept of species/subspecies/sibling, Factorsimmgu
genetic divergence in the population of speciesege drifts, BottleNeck
effect founder's effect.Zoogeographical distribatioof animals,
geological time scale, eras origin and evolutionaofphibian, reptiles,
birds and mammals.
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Unit -V
* Introduction, formation, kinds, determination ofea@f fossil and its
significance.
» Dinosaurs, fossil evidence & reasons for extincbbdinosaurs.
* Evolution of man: Time of origin, compelling causes, ancestor of man
evolution from apes and evolutionary trends.

Textbooks and References

1. Becker, J. B., Breedlove, S. M., Crews, D., & Md@gr M. M. (Eds.).
(2002).Behavioral endocrinologyMit Press.

2. Blackwelder, R. E., &Blackwelder, R. E. (196Taxonomy: a text and
reference bookNo. QL351 B54). New York: Wiley.

3. Cope, E. D. (1904)he primary factors of organic evolutio®pen
Court.

4. Darlington, C. D. (1969)The evolution of man and socié€py 69ff). New
York: Simon and Schuster.

5. Gilbert, W. (1986). Origin of life: The RNA worlshature 3196055),
618-618.

6. Haeckel, E. (1897)he evolution of mafvol. 1). D. Appleton.

7. Harvey, P. H., &Pagel, M. D. (199Ilhe comparative method in
evolutionary biologyVol. 239). Oxford: Oxford university press.

8. Kippers, B. O. (1990)nformation and the Origin of LifeMit Press.

9. Nelson, R. J. (2005An introduction to behavioral endocrinology
Sinauer Associates.

10. Provine, W. B. (1989)Sewall Wright and evolutionary biology
University of Chicago Press.

11. Rose, M. R. (1994 Evolutionary biology of agingOxford University
Press on Demand.

12. Spencer, H. (1887).he factors of organic evolutioDd. Appleton.

13. Washburn, S. L. (1978). The evolution of m&uientific American239
(3), 194-211.
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B. Sc. Part-ll
ZO0OLOGY
Practical

Duration: 4 hrs. Maximum Marks - 50

Course Content

Study of Museum specimen with respect to levels patterns of
organization, biosystematics, biodiversity, adaptet, development
stages, population dynamics, ecological implicaiets.
HemichordataBalanoglossus

Urochordata: Herdmania, Pyrosoma

Cephalochordata: Petromyzon, Myxine

Cyclostomata: Petromyzon, Myxine

Pisces: Scoliodon, Sphyrna, Torpedo, Pristis, Trnygbepidosteus,
Clarias, Ophiocephalus, Anabas. Exocoetus, Hippguean Tetradon,
Protopterus

Amphibia: Icthyophis, Necturus, Proteus, AmbystorAaolotl larva,
Triturus. Amphiuma, Alytes Bufo.

Reptilia: Testudo, Trionyx, Sphenodon, Hemidactylisaco, Calotes,
Chamaeleon, Varanus, Heloderma, Typhlops, Eryx,réprds, Viper,
Bungarus, Naja Alligator,

Aves: Pavo, Columba, Psitacula, Passer, Corvushagopteryx.
Mammals: Ornithorhynchus, Echidna, Macropus, Loksnis, Rattus

Study of Permanent Sildes

BalanoglossusT.S. of proboscis, collgar region and trunk
AmphioxusT.S. or oral hood, pharynx.
Mammals:T.S., skin Stomach, Duodenum, lleum, liver, Paasrspleen,
lung, kindney Testis, Ovary.
Study of skull bone of Frog, Varanus, Bird and Rehb
Study of vertebral of Frog. Varanus, Bird and Rabbi
Study of girdles, forelimb and hind limb bones abd, Varanus, Bird
and Rabbit.
Dissections and/or its demonstration through  Charts
Models/Video/CD/digital alternatives etc and/orgaeation of working
Models of the different system of the following iauails.
Scoliodon: Afferent brachial systems, efferent branchial syste
cranialnerves and internal ear.
Frog: Anatomy, digestive, system, Urino-genitalteys
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Note:

Permanet /Temporary preparation of the follwing-:
Scales: Placoid, Cycloid

Blood film of any vertebrate

Filoplumes of birds

Thigh muscles of frog

Estimation ofHemoglobin.

Enumeration of RBC in blood samples.

Enumeration of WBC in blood samples.

Preparation of Haemin Crystals.

Effect of different concentrations of NaCl on RBC.
Measurement of blood pressure, Heart beat and Ratkse
Study of bleeding time, Coagulation time of blood.

Study of Histological slides of the following endme gland of mammal
testis, ovary, thyroid, adrenal, pituitary, Islefd angerhans.

Use of animals of materials for dissection or othge is subject to the
condition that these are not banned under the WlBrotection Act.

S. No. | Exercise Marks
1. |Dissection* (Exposition, labeled diagram) 6
2. [Temporary mounting —one (Staining, identificatieketch 3

Museum specimens -— four or siXidentification ant
3. [classification 12
4. |Ecological note —one specimen 2
5. [Permanent slides — two (Identification with reagons 2
6. |Osteology 3
7. [Physiological exercise 5
8. [Practical record and slides 5
9. |Viva-voce 4
10. [Project report assignment 8
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B.Sc.Part-ll

BOTANY
PAPER —1: Diversity of Seed Plants
BSCBO-201
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes:After completion of the course, student-teacheis va
able to:-
* Know aboutCharacteristics, Origin and evolutiorseéd plants.
» Get familiar with General features of gymnosperms.
* Apply the principles of Asymptotes, multiple pointsirve tracing
in real situations.
» Learn Morphology and anatomy of vegetative and aepctive
parts.

Unit — |
Characteristics of seed plants, (Gymnosperm & Asmggom), Homospory,
Heterospory & orgion of Seed Plants, Fossil andingvseed Plants, Fossil
Gymnosperms.(williamsonia)

Unit — 11
Angiosperms: Origin and Evolution, Primitive Angiosperms, Dig#y in Plant
Forms-annuals, Biennials and Perennials, ConveggefcEvolution of Tree
Habit in Gymnosperms, Monocotyledons and di-cotytes] Trees-Largest and
Longest-Lived Seed Plants.

Unit -
General features of Gymnosperms, Distribution arteifT Classification,
Morphology and Anatomy of Vegetative and Reprodiectarts and Life Cycle
of Cycas

Unit — IV

Morphology and Anatomy of Vegetative and reprodiectiParts and life cycle
of PinusandEphedyr&conomic importance of Gymnosperms.
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Principles

Unit -V
of Plant breeding, Methods of Breedingfroducation and

Acctimatisation, Selection (mass, purelme, andallpridydridizaion, pedi-gree
analysis, Hybrid vigour, use of mutation and Pabygy in breeding.

Suggested Readings

1.

Bhatnagar, A.P. and Moitra, A. (199&ymnospermdNew Delhi:
New Age International Limited.

Gifford, E.M. and Foster, A.S. (1988Ylorphology and Evolution
of Vascular PlantsNew York:W. H. Freeman & Company.
Singh, D. (2009)Diversity and Systematics of Seed Plad&spur:
Rastogi Publications.

Sporne, K.R. (1965)The Morphology of Gymnospernisondon:
Hutchinson & Co. (Publishers) Ltd., London. StewaN. M.
(1983). Paleobotany and the Evolution of Plantsmkage
University Press. Cambridge.

Van Balgooy, M. M. J. (1997)Malesian seed plantgVvol.1).
Rijksherbarium/Hortus Botanicus.
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B.Sc.Part-ll

BOTANY
PAPER — II: Systematics of Angiosperms
BSCBO-202
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes: After completion of the course, student-teacheis lvei
able:
1. To know about the Continuity and differentiability vector functions,
unit tangent vector.
2. To get familiar with concepts of artificial, natbrand phylogenetic
system of classification.
To apply the principles of Principles and rules@BN in real situations.
To Learn about the Botanical Nomenclature.
5. To Lern about the Develop Herbarium and identifaad the bases of
diversity of flowering plants as illustrated by meens of the families.

> W

Unit — |
Angiosperm taxonomy: Brief history, aims and funéamal concepts of
artificial, natural and phylogenetic system of slfsation, Bentham & Hooker,
Engler & Prantle and Hutchinson, system of clasation.Herbarium; Tools
and techniques, important herbaria and botaniceadeges of India and their
importance.

Unit — I
Botanical Nomenclature: Principles and rules of N;Btype of concept,
taxonomical categories, principle of priority, ididéoation keys, floras.

Unit — [l
Diversity of flowering plants as illustrated by mieens of the families—
Brassicaceae, Malvaceae, Rutaceae, and Fabaceméd@lep Caesalpinoidae,
and Mimosoidae) Apiaceae.

Unit — IV

Diversity of Flowering plants as illustrated by nimmns of the families—
Apocynaceae, Asclepiadaceae, Asteraceae, Solanacebeamiaceae.
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Unit =V

Diversity of flowering plants as illustrated by mieens of the families—
Amaranthaceae, Cucurbitaceae, Euphorbiaceae, édea@and Poaceae.

Suggested Readings

1.

Davis, P.H. and Heywood, V.H. 1963. Principles ohgfosperm
Taxonomy. Oliver and Boyd, London. Heywood,

V.H. and Moore, D.M. (eds) 1984. Current Concepts Rlant

Taxonomy. Academic Press. London.

Jaffrey, C, 1982. an Introduction to Plant Taxonpn@ambridge
University Press, Cambridge, London.

Jones, S.B., Jr. and Luchsinger, A.E. 1986. Plgstetnatics (2nd Mc
Graw-Hill Book Co., New York.

Maheshwari, J.K. 1963. Flora of Delhi, CSIR, Neweli. edition).

Radrord, A.E. 1986. Fundamentals of Plant Systematiarper and
Row, New York.

Singh, F. 1999. Plant Systematics: theory and RedDxford and IBH
Pvt. Ltd. New Delhi. State,

C.A. 1989. Plant Taxonomy and Biosystematics
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B.Sc.Part-ll

BOTANY
PAPER-III: Plant Cell Biology and Genetics
BSCBO-203
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes: After completion of the course, student-teacheis lvei
able to:
1. To know about the Ultrastructure of cell and cefjanelles.
2. To get familiar with concepts of Chromosome orgatian and genetic
expression.
3. To apply the principles of Mendal's law of inhente, Linkage and
crossing over; allelic and non-allelic interactionseal situations.
4. To learn the Nuclear and extra nuclear genetic mahte

Unit — |
Ultrastructure of cell and cell organelles; Cellliiw&lasma membrane, Golgi
Complex, endoplasmic reticulum, Lysosomes, Ribospmperoxisomes,
vacuoles, mitochondria, chloroplast, nucleus.

Unit — I
Chromosome organization: Structure/Morphology, i@nere and telomere,
chromosome aberrations: deletions, duplicationelsions and translocations,
Variations in chromosome number — aneuploidy, adplo sex
chromosomes.Cell division: Cell cycle and Mitogisl aneiosis.

Unit — [l
Nuclear and extra nuclear genetic material: DNAitire, replication, DNA
protein interaction, nucleosome model, genetic cadaellite and repetitive
DNA, mitochondrial and plastid DNA, plasmid, genapping

Unit — IV
Gene expression: Structure of gene, transfer oetgemnformation, protein
structure and classification, transcription, tratish, regulation of gene
expression in prokaryotes and eukaryotes.

115



Unit -V

Genetic inheritance: Mendelism, Mendal's law of entance, Linkage and
crossing over, allelic and non-allelic interacti@bsnetic variations: Mutations-
spontaneous and induced, transposable genetic mignm@NA damage and

repair.

Mean, mode, median? test, standard deviation, standard error

Suggested Readings

10.

Alberts, B., Bray, D., J., Raff, M., Roberts, K avtson, I. D. 2001.
Molecular Biology of Cell Garland, publishing Cacl, New York,
USA.

Atherely,.G., Girton, J. R. and McDonald, J. F. 99%he Science of
Genetics Saunders College Publishing, Fort WorAU

Gupta, P.K. 1999. A Textbook of Cell and MolecuBology. Rastogi
Publications, Meerut.

Kleinsmith, L. J. and Kish. V.M. 1995, Principles@ell and Molecular
Biology (3nd edition). Harper Collins College Pwblers, New York,
USA.

Lodish, H., Berk, A., Aipursky, S.L., Matsudaira, Baltimore, D. and
Darnell, J. 2000.

Molecular Cell Biology. W.H. Freeman & Co. New YQIdSA. Russel,
P. J. 1998. enetics.

The Benjamin/Cummings Publishing Co. Inc., USA. §ad, D.P. and
Simmons, M. J. 2000. Principles of Genetics.

John Wiley & Sons, Inc., USA. Stent, G.S. 1986. &oilar Genetics.
CBS Publications, Delhi. Wolfe, S.L. 1993.

10.Molecular and Cell Biology. Wodsworth Publishi@g., California,
USA.
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B.Sc.Part-lI

BOTANY
PRACTICALS
Duration — 4 Hrs Maximum Marks: 50
Gymnosperms:
1. Cycas

» Habit, armour ofleaf bases on the stem, very ydea§ (circinate
vernation)and old foliage leaves, scale leaf, Wsilbmale cone,
microsporophyll, megasporophyll, and mature seed.

» Study through temporary micro preparations or peenaslides —
normal root, coralloid root, stem, rachis, leafi@icrosporophyll,
pollen grains, and ovule.

2. Pinus

» Habit, long and dwarf shoot showing cataphylls andle leaves,
T.S. wood showing growth rings, male cones, fentalees, and
winged seeds.

e Study through temporary micro preparations and/ermanent
slides — stem (young and old), needle, pollen graioot, female
cone, ovule, embryo (W.M.) showing polycotyledoncasadition.

3. Ephedra

» Habit and structure of whole male and female cdmsporary
micro preparations and/or permanent slides of nadkernode,
macerated stem to see vessel structure; epidereahlnpount of
vegetative parts to study stomata, male cone, fernahe, and
pollen grains.

4. Angiosperms

* Familiarity with the terms used in technical dgston of plants.
Study of representative plants of families includethe syllabus.

1. Cyto-genetics

e Study of cell structure from onion leaf peels; destoation of
staining and mounting methods.

* Comparative study of cell structure in onion cehgdrilla and
Spirogyra Study of cyclosis in Tradescantsaminal hairs.

» Study of plastids to examine pigment distributionplants (e.g
Cassia, Lycopersicand Capsicun.

« Examination of electron micrographs of eukaryotellsc with
special reference to organelles.
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» Study of electron micrographs of viruses, bacterimnobacteria
and eukaryotic cells for comparative cellular oigaton.

 Examination of various stages of mitosis and meiossing
appropriate plant material (e.g. onion root tipgpa flower buds),

» Preparation of karyotypes from dividing root tiplseand pollen
grains.

» Cytological examination of special types of chroomss: bar
body, lamp brush and polytene chromosomes.

» Working out the laws of inheritance using seed orias$.

* Working out the mode of inheritance of linked geriesn test
cross and or F2 data.

* Plant breeding—Monohybrid, and dihybrid crossesasulation,

5. Biostastics Mean, mode, median?test, standard deviation.

MARKING SCHEME
There shall be a practical examination of four kBaduration and the
distribution of marks shall be as follows:
1. A double stained section of plant part either ofr&gsperm glycerine
mount Marks: 08
2. An angiosperm material for anato-mical study wijhdpuble stained,
labelled cellular sector diagram, identification darfiv) special

(anatomical/ecological) character. Marks: 08
3. Smear preparation for two stages of cell division. Marks: 03
4. Genetic exercise Or Emasculation technique. Marks: 03
5. Statistical exercise. Marks: 03
6. Spots five (At least one from each paper) Marks: 10
7. Vive-Voce Marks: 05
8. Practical Record Marks: 10

Suggested Readings

1. Fukui, K. an""d Nakayama, S. (199®lant Chromosomes: Laboratory
Methods Florida: CRC Press, Boca Ratin.

2. Gunning, B.E.S. and Steer, M. W. (1996). Plant Gadllogy: Structure
and Function. Boston Massachusetts: Jones andtBRwlelishers.

3. Harris, N. and Oparka, K. J. (1996). Plant BiologyPractical Approach.
IRL Press at Oxford University Press. Oxford, UK.

4. Sharma A.K. and Sharma A. (1999).Plant Chromosomeslysis,
Manipulation and Engineering. Harwood: AcademiclBBhlers Australia.
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B. Sc. Part-lli

Physics
Paper-I: Nuclear and Solid State Physics
BSCPH-301
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes: After completion of the course, student-teachets va
able to:
1. Discuss the Concept of Nuclear Properties and Thebmuclear
Forces.
Applies the Concept of Detector and Accelerator.
Identify the concept of Crystal Binding and crys$alucture.
Study the Thermal and Electrical Properties of3béds.
Classify the concept of Band Theory of Solids.

AR S

Unit |

Rutherford theory of alpha paticles cattering, @rtips of nucleus quadru pole
moment and nuclear ellipticity. Quadrapole momemd auclear spin. parity

and orbit alangular momentum, nuclear mass and s@ssroscopy . Nuclear
potential, Mass defect and Binding energy, TheofyNaoclear forces and

properties of nuclear forces. Beta decay, rangdptfa particles, Geiger-Nuttall
law, Gamow’s explanation of alpha decay, gamma ygecantinuous and

discrete spectra.

Unit [l
Theory of nuclear fission and liquid drop modeltsemperical mass formula.
Barrier penetration theory of spontaneous fissiunclear fission as a source of
energy, chain reaction and condition of controlbdain reaction, the principle
of nuclear reactor, usesof atomic energy.

Unit 1l
Nuclear fussion.energy production in stars by mg @arbon cycle. Interaction
of charge particles and neutron with matter andioreg of multplicative
operation, working ofnuclear detectors G.M. countemoportional counter,
scintillation counter cloud and spark chamber, Bmaccelerator. cyclotron,
synchro cyclotron. Betatron. Electron synchroton.

Unit IV
Bonding: Potential between a pair of atom, concept of cwbegnergy,
covalent, Vander walls, ionic, and metallic crystal
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Crystal Strusture: Space lattice and crystal structure, Bravis lattidiller

Indices, spacing of planes incrystal lattice. Wsetl, wigner-seitzcell Atomic
packing fraction. Common crystal structures. Labewry of X-ray
diffraction.Bragg's law. Laue pattern.

Unit V
Thermal Properties: Lattice vibration. Concept of phonon, classicalvwief
lattic specific heat of solid, the Einstein modé&gbye model, thermal
conductivity.
Band Structure: Formation of bands.periodic potential of a solidpdh
theorem.Kroing Penny model, Drude-Lorentz theoryletctrical conductivity,
Boltzmann transport equation Sommerfeld theory letcteécal conductivity
thermal conductivity & WidemannFrenz law,Hall Effec

Textbooks and References

1. Kittel, C., & McEuen, P. (1976). Introduction tolisbstate physics (Vol.
8). New York: Wiley.

2. Srivasatava, J. P. (2014). Elements of solid sthtesics. PHI Learning
Pvt. Ltd.

3. Truell, R., Elbaum, C., & Chick, B. B. (2013). Wsonic methods in
solid state physics. Academic press.

4. Semat, H. (2012). Introduction to atomic and nuclglaysics. Springer
Science & Business Media.

5. Sharma, S. K. (2004). Atomic and nuclear physieargon Education
India.

6. Yang, F., & Hamilton, J. H. (2010). Modern atomitdanuclear physics.
World scientific.
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B. Sc. Part-lli

Physics
Paper-II: Quantum Mechanics, Atomic and Molecular ghysics
BSCPH-302
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes: After completion of the course, student-teachets va
able to:

1. Discuss the Origin and Experimental Evidence of ruia theory.
Apply the Uncertainty Principles and Schroding&Wave Mechanics.
Identify the Postulates and Operators of Quanturaideics.

Applies Quantum Theory to Atomic Spectroscopy.

Identify the Concept of Molecular Spectroscopy.

s W

Quantum Mechanics

Unit-1
Origin of Quantum theory: Failure of classical Physics to explain the
phenomenon such as black body spectrum. Planckatiom law. Photoelectric
effect and Einstein explanation. Compton effecte-Btoglie" hypothesis,
evidence for diffraction and interference of paesc Uncertainly principle and
its consequences: diffraction at a single slittipirin a box and its applications
(i) Non existence of electron in nucleus, (i) Gndustate energy of H-atom (iii)
Ground slate energy of harmonic oscillator.Energyetuncertanity.

Unit- 11

Schrodinger equation-Time dependent and lime independent form. Physical
significance of the wave function & its interprébat Probability current
density, Operators in quantum mechanics, linear Hedmitian operators.
Expectation values of dynamical variables, the tpwsi momentum, energy,
fundamental postulates of quantum mechanics, digation and eigen value,
degeneracy. orthogonality of eigen functions' conatioin relations. Ehrenfest
theorem, concept of group and phase velocitiesewaeket.

Unit- 11
Simple Solutions of Schrodinger equation:Time independent Schrodinger
equation and stationary state solution. Bounday @mntinuity conditions on
the wave function, particle in one dimensional kagen function and eigen
values. discrete energy levels, extension of redolt three dimensional case
and degeneracy of levels. Potential step and rgetan potential barriar.

Calculation of reflection and transmission coffitieQualitative discussion of
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the application to alpha decay (tunnel effect),asquwell potential problem,
calculation of transmission cofficient.

Unit- IV

Bound State Problems Particle in one dimensional infinite potential waiid
finite depth potential well energy value and eidenctions, simple harmonic
oscillator (one dimensional) eigen function enerjgen values zero point
energy. Schrodinger equation for a spherically sgtnim potential.Separation
of variables. Orbital angular momentum and its d¢sation spherical
harmonics, energy levels of H-atom shape of n=I2 nwave functions,
comparision with Bohr model and Correspondencecipie.

Statistical Physics

Unit -V
Atomic and Molecular Physics:Frank-Hertz experiment spectra of hydrogen,
spectral terms, fine structure, screening condtanalkali spectra for s, p, d, f
states, selection rules. L-S and J-J couplingsm&tan a magnetic field,
Zeeman effect, Zeeman splitting.

Discrete set of electronic energies of moleculesngsation of vibrational and
rotational energies, determination of internucldmtance pure rotational and
rotation vibration spectra, transition rules forr@wibration and electronic
vibration spectra. Raman effect.

Textbooks and References:

1. Ghatak, A. K., & Lokanathan, S. (2004). Quantum hagics: theory and
applications. Macmillan.

2. Lifshitz, E. M., & LD and Sykes Landau (JB). (1965puantum
Mechanics; Non-relativistic Theory. Pergamon Press.

3. Semat, H. (2012). Introduction to atomic and nuclgaysics. Springer
Science & Business Media.

4. Sharma, S. K. (2004). Atomic and nuclear physiearfon Education
India.

5. Haken, H., & Wolf, H. C. (2013). Molecular physiesd elements of
guantum chemistry: introduction to experiments dheory. Springer
Science & Business Media.

6. Littlefield, T. A. (2012). Atomic and nuclear phgsi an introduction.
Springer Science & Business Media.
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B. Sc. Part-lli

Physics
Paper-lll: Electronics and Solid State Devices
BSCPH-303
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes:After completion of the course, student-teachefishei
able to:

1. Applies the Kirchhoff's law (first and second) agiccuit analysis.

2. Discuss the concept of the semiconductor, typeenfisonductor, zener

diode.

3. ldentify characteristics of transistor.

4. Discuss on the amplifiers with feedback.

5. Discuss on the concept of operational amplifierskitbators.

Unit — |
Circuit  Analysis:  Network-some important definitions, Kirchoff's
laws.Voltage and current divider rules.Node and iMasalysis.Driving point
and transfer impedance four terminal networks patara. Open circuit short
circuit and hybrid parameters of any four terminetiwork. T andt Networks.
Network Theorems: Superposition, Thevenin, Norton, Reciprocity,
Compensation and Maximum power transfer theorem.

Unit [l
Semiconductor diodes: Instrinsic semicondutor, extrinsic semiconductor,
Fermi level calculation of electron and hole concaion along with their
temprature dependance, law of mass action .Semictord devices, p-n
junction, majority and minority carriers, diode.Zemand tunnel diodes. Light
emitting diode, solar cell.
Rectification: halfwave and full wave rectifiers, bridge rectifiepple factor.
different types of filters (shunt capacitor, indurclilter, L section and filters),
voltage stabilization, voltage multiplier circuits.

Unit 111
Transistors: Notations and volt-ampere relation for bipolargtion transistor
concept of load line and operating point, hybridrapaeters. CB,CE,CC
configuration and their characteristics curves dheir equivalent circuits,
Analysis of a transistor amplifier using h- paraend®y, A, Z,, Z,), fixed and
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emitter bias, bias stability in transistor circuRET, its characteristics and
constants, biasing JFET and operation of JFET, MEOSF

Unit IV
Small Signal Amplifiers: General principles of operation, classification,
distortion, RC coupled amplifier, gain, frequen@sponse, input and output
impedance, multistage amplifiers, transformer cedphamplifiers, Equivalent
circuits at low, medium and high frequencies, esnifbllower, low frequency
common-source and common-drain amplifier, Noisel@ctronic circuits.

Operational Amplifiers: Differential amplifier DC level shifter input & dput
impedance input offset current. Application: urggin buffer, adder subtractor,
integrator and differentiator.

Logic circuits: Numbers systems, Binary arithmetic, fundamentajit. gates,
Boolean theorems and circuit realization of logindtions using diodes (DL).

Unit V
Amplifiers with feedback: Concept of feed-back, Effect of negative feed-back
on stabilization of gain, output and input impedanceduction of nonlinear
distortion, voltage & current feed-back circuits.
Oscillators:Positive feedback, Barkhausen criterion, Phsisi#t oscillator,
Colpitt's and Hartley oscillators, and Crystal ostmlia
Textbooks and References:
1. Stanley, W. D. (1989). Electronic Devices: Circuaisd Applications.
Prentice Hall.
2. Digital fundamentals by Thomas L Floyd (Unuited RoStall, New
Delhi).
3. Electronic fundamentals and applications by JohRyaler (Prentice Hall
of India).
4. Stanley, W. D. (1989). Electronic Devices: Circutsl Applications.
Prentice Hall.
5. Millman, J., & Grabel, A. (1987). MicroelectronidglcGraw-Hill, Inc.
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B. Sc. Part-lli

PHYSICS PRACTICALS
Duration:4 hrs Min.PassMarks:27 Max. Marks 50

Total number of experiments to be performed bystiiéents during the session
should be 16, selecting any eight from each sectlonexamination two
experiments are to be performed taking at leastfrome each section.

The distribution of marks in the practical examioatwill be as follows:
(i) Two experiments 30 Marks

For each experiment, distribution of marks willdsefollows:

Figure: 2
Formula/Theory: 2
Observation: 7
Calculation and Result: 3
Precautions: 1

(i) Viva voce 10

(i) Records 10
Total Blarks

LIST OF EXPERIMENTS
Section: A

«  Study the characteristic of a given transistor PN (CE, CB and CC
configuration) and determine alpha and beta values.

«  Study the characteristic of junction diode & Zedrxde.

« Designs a Zener regulated power supply and stueyegulation with
various loads.

-  Study of Half wave & Full wave rectification andpdigation of L and P
section filters.

«  Study the characteristics of a field effect tratosi$FET) and design and
study of amplifier of finite gain.

«  Study the characteristics of a uni junction trasi§JJT).

-  Determination of Stefan’s constant.

«  Study the frequency responses of a transist or iaemp{bipolar/FET)

obtain the input and output impedance of the amajplif
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To study hysteresis by B-H curve using CRO.

Using discrete component, study OR, AND, NOT logates, compare
with TTL integrated circuits IC’s.

Application of operational amplifier as: (i) Invert(ii) Non-Inverter (iii)
differentiator (iv) Integrator.

Design and study of an R-Cphase shift oscillator.

Study of a RC transmission line at 50 Hz.

Study of LC transmission line at fixed and varialoégjuency.

Study of RC circuits as integrating and differeimig systems with
square input.

To study the Networks theorems.

To study the characteristics of a Thermistor.

Section-B
Determination e/m by Thomson method.
e/m measurement by Helical Method.
Measurement of Hall coefficient of given material.
Verification of inverse square law by photo cell.
Determination of Planck’s costant by photo cell.
Determination of Planck’s constant using solar.cell
To study V-1 characteristics of Light Emitting DiedLED).
To find the magnetic susceptibility of paramagnesiclution using
Quinck’s method.
Study of Magnetic Hysteresis parameters using a.CRO

Study of characteristics of a GM counter and veaifion of inverse
square law for the same strength of radioactivecsou

Study of resistance characteristics of semi-corafuigtaterial

using four probe method.

Polarization of light by reflection, verify Brewste law & Law

of Malus.

To determine the value of a High resistance by hgakmethod.

To determine small thickness by using thin filmerfiérence.

The study of frequency response and phase relatpmns a series LCR
circuit.

Measurement of magnetic susceptibility.

Study of statistical distribution: Gaussian and sBon’s spectral
distribution using dices.
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B. Sc. Part-lll
Mathematics
Paper-1: Complex Analysis

BSCMA-301
Maximum Marks: 66 External: 56
Internal: 10 Marks
Learning Outcomes: After completion of the course, student-teachetkbei
able:

1. To acquaint students with the Complex nhumber ateymtion.

2. To understand the Harmonic functions, Constructadnan analytic

function.

To apply the various theorem & modulus principléurther study.

4. To know about the Residuetheorem, residue at g pededue at infinity
computation of residue, Rouche's theorem, fundamhetiteorem of
algebra.

w

Unit |

Complex numbers, function of a complex variablgits, Cauchy Riemann
equations (Cartesian & polar forms), continuityffedientiability of a function.
Analytic functions.

Unit Il

Harmonic functions, Construction of an analyticdtion Conformal mapping,
Bilinear transformation, and its properties, Eletaenpmaps. F (z) = %2 (z+1/z),
z2, 2z, Sin z and Log z.

Unit 111

Complex integration, Complex line integrals, Caushyntegral theorem,
Indefinite integral, Fundamental theorem of Intégaiculus, Derivative of an
analytic function, Liouville’'s theorem, Poissonrgegral formula.

Unit IV

Morera’s theorem, Taylor's & Laurents series, Maximm modulus principle,
Schwarz’s Lamma, Singularities, Zeros of an analfdinction, branch point,
Moromorphic functions and Entire functions, Reimantheorem, Casorati
Wierstrass theorem,
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Unit-V

Residue theorem, residue at a pole, residue atityhitcomputation of residue,
Rouche's theorem, fundamental theorem of algebriagyieffet expansian
theorem, evaluation of real definite integrals bytour integration.

Textbooks and References:

1.
2.

Ahlfors, L. V. (1973). Complex Analysis. McGraw Hil

Conway, J. B. (2012). Functions of one complexalaa Il (Vol. 159).
Springer Science& Business Media.

Stein, E. M., & Shakarchi, R. (2003). Princetontlees in analysis.
Princeton University Press.

Stein, E. M., & Shakarchi, R. (2005). Real Analy$tsinceton Lectures
in Analysis 1.

Stein, R. Shakarchi (2003) Complex Analysis: Priogelectures in
Analysis. Princeton University Press.

Purohit and Goyal (2005). Complex Analysis, JPH.

Vasishtha, A. R. (2010). Complex Analysis: KrishReakashan Media
(P) Ltd., Meerut, 11 edition.

Rudin, W. (2006). Real and complex analysis. TataGkaw-hill
education.

Rudin, W. (1970). Real and Complex Analysis P. 2GQvaw-Hill.

128



B. Sc. Part-lli
MATHEMATICS
Paper-1l: Mechanics

BSCMA-302
Maximum Marks: 66 External: 56
Internal: 10 Marks
Learning Outcomes:-After completion of the course, student-teachefishei
able:

1. To know about conditions of equilibrium of coplari@rces and frictions.

2. To know about simple problems on virtual work, catgy, forces in three
dimensions.

3. To know about Simple Harmonic Motion and rectiline@tion under
variable laws.

4. To know about Hook’s law, constrained, circular agdloidal motion.

To know about impact, central forces, central sraitd Kepler’'s laws of

planetary motion.

o

Unit - |
Analytical conditions of equilibrium of coplanarrtes, friction.

Unit - Il
Simple problems on Virtual Work, Catenary, Forcesthree dimensions,
Poinsot’s centralaxis, Wrenches, Null lines anaheta

Unit - Il
Velocities and accelerations along radial and trarse directions, and along
tangential andnormal directions, Simple Harmonictibtg Rectilinear motion
under variable laws.

Unit - IV
Hook’s law, related problems on horizontal and ieaft elastic strings.
Constrained motion,Circular and Cycloidal motion.

Unit - V
Impact, Central forces, Central orbits, p-r equatidpses, Time in an orbit,
Kepler's laws ofplanetary motion.
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Books Recommended:

1. Statics : R. S. Verma.

Statics (English/Hindi Ed.) : Gokhroo et. al.

Statics : S. M. Mathur.

Text book of Dynamics : M. Ray.

Dynamics : Gupta and Juneja 6. Dynamics (EnglistdHEd.) : Gokhroo
et. al.,Navkar Prakashan, Ajmer.

s W
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B. Sc. Part-lli

MATHEMATICS
Paper-1ll: Numerical Analysis and Optimization Techniques
BSCMA-303
Maximum Marks: 68 External: 58

Internal: 10 Marks
Learning Outcomes:-After completion of the course, student-teachefishei
able to:

1. To know about various difference operators and Natstforward and
backward interpolation formulae for equal intervals

2. To know about Newton’s general interpolation forejulagrange’s

interpolation formula, Gauss central differencesli8g and Bessel

interpolation formula.

To know about numerical differentiation and integma.

4. To know about Linear Programmeming problems anuol sudutions by
simplex method.

5. To know about assignment and transportation probkema their
solutions.

w

Unit - |
Difference operators and factorial notation.Relatizetween difference and
derivatives.Difference of polynomial.Newton’s fortaa for forward and
backward interpolation forequal intervals.

Unit - Il

Divided difference.Relation between divided difieces and simple
differences.Newton’sgeneral interpolation formubgtange’s interpolation
formula.Gauss central differenceformula.Stirling damBessel interpolation
formula.Inverse interpolation.

Unit - Il
Numerical differentiation and integration.Trapeadidule, Simpson’s 1/3.3/8
rules.Weddle’s rule. Solution of algebraic Transtmal equations. Bisection
method.RegularFalsi method.Newton-Raphson method.
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Unit - IV
The simplex algorithm and its application to simpileear Programmeming
problems. Concept of duality in Linear Programmegnpmoblems, Formation
of dual problem, Elementary theorems duality.

Unit - V
Assignment problems, Transportation Problems.

Books Recommended:

1. Saxena, H. C. : Numerical Analysis.

2. Goyal and Mittal : Numerical Analysis.

3. Gokhroo et. al. : Numerical Analysis (Hindi / ErgliEdn.) Navkar
prakashan, Ajmer.

4. Bansal and Ojha : Numerical Analysis (Hindi Edidion

5. Gokhroo et. al. : Linear Programmeming (Hindi / EstgEdn.) Navkar
Prakashan, Ajmer.

6. Hadley G. : Linear Programmeming Problems.
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B. Sc. Part-lli
CHEMISTRY

Paper-I: Inorganic Chemistry
BSCCH - 301
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes: After completion of the course, student-teacheis wi
be able:
1. To know about the Atomic, ionic radii & ionizati@mergy.
2. To under stand the Metal Legand Bonding in TramsitiMetal
Complexes.
To Know about the Electronic Spectra of Transifibetal Complexes.
4. To know about the Bio Inorganic Chemistry Esserdrad trace elements
in biological process.

w

Unit-I
Periodic Properties:/Atomic and ionic radii, ionization energy, electraffinity
and electro negativity, different, methods of deili@ation, trends in periodic
table and applications in predicting and explairtimg chemical behavior.
Unit-11
Metal Legand Bonding in Transition Metal Complexes: Limitation of
Valence Bond Theory, An elementary ideas of crylsdd theory, Crystal field
splitting in octahedral and square planar complekastors affecting the crystal
field parameter

Unit-111
Electronic Spectra of Transition Metal Complexes: Types of electronic
transition, Selection rules of D-D Transition, Spescopic ground state,
Spectro chemical series, Or gel - energy levelrdiagfor D1 and D9 series,
Discussion of the electronic spectrum of [Ti(s]*" complex ion.

Unit-1V
Bio Inorganic Chemistry: Essential and trace elements in biological process,
Metallopophyrins with special reference to Haembgloand Myoglobin,
Biological Rule of alkali and alkaline earth mei@ah with special reference to
ca”, Nitrogen fixation
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UnitV
Chromatography: Definition, classification, Rf-value, law of diffential
migration eluantic and elution, paper, TLC, chroogaaphy and their
application
Silicones and Phosphazenesilicones and Phosphazenes asexamples of
inorganic polymers, nature of bonding in tri phospdnes

Books and References
1. Donald L. Pavia Gary M. Lampman George S. Kriz JafeVyvyan,
Introduction to Spectroscopy, 5th Edition.
2. Madan R L, Chemistry for Degree Students B.Sc. $Rar S. Chand
Publishing.
Inorganic Polymers by Stone and Graham.
4. Snyder, Lloyd R. & Dolan John W., High-Performar&eadient Elution
(3 Ed.), Wiley-Interscience A. John Wiley & Sons, IRublication.
5. Day. M.C. and Seblin. J. Theoritical Inorganic Cletng. ACS
Publication.

w
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B. Sc. Part-lll
CHEMISTRY
Paper Il: Organic Chemistry
BSCCH-302
Maximum Marks: 50 External Mrks: 40
Internal: 10 Marks
Learning outcomes -After completion of the course, student-teachveitsbe
able to:
1. To develop an understanding of chemistry of hydiomas and their
halogenated derivatives.
2. To get familiar with chemistry of main group elerten
3. To apply the principles of Alcohols classificatiamd nomenclature in
real life situation.
4. To apply the knowledge of Ultraviolet (UV) and lafed (IR)
absorptionspectroscopy to explain natural phygibahomena.
5. To define the characteristics of carbonyl compouri@sboxylic Acids
and its derivatives.
Unit |
Chemistry of hydroxy compounds

Alcohols classification and nomenclature.Monohydric alcshmmenclature,
methods of formation by reduction of aldehydespkes, carboxylic acids and
esters.Hydrogen bonding.Acidic nature.Reactions a€ohols. Dihydric

alcohols-nomenclature, methods of formation, chamreactions of vicinal

glycols, oxidative cleavage [Pb(OAc)and HIQ] and pinacolpinacolone
rearrangement. Trihydric alcohols- nomenclature am&thods of formation,
chemical reactions of glycerol.

Phenols:Nomenclature, structure and bonding. Preparatignhenols, physical
properties and acidic character.Acidic strengths atifohols and phenols,
resonance stabilization of phenoxide ion.Reactiohghenols- electrophilic
aromatic substitution, acylation and carboxylafidechanism of Fries
rearrangement, Claisen rearrangement, Gattermahesys, Hauben- Hooesch
reaction, Lederer-Manasse reaction and Reimer-Themaaction.

Ethers and Epoxides Nomenclature of ethers and methods of their foiona
physical properties, Chemical reactions — cleaagk auto oxidation, Ziesel's
method.Synthesis of epoxides. Acid and base-cadly@ng opening of
epoxides, orientation of epoxide ring opening, tieas of Grignard and
Organolithium reagents with epoxides.
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Unit Il
Carbonyl compounds

Aldehydes and Ketones Nomenclature and structure of carbonyl group.
Synthesis of aldehydes and ketones with particef@rence to the synthesis of
aldehydes from acid chlorides, synthesis of aldelyahd ketones using 1, 3-
dithianes, synthesis of ketones from nitriles ammf carboxylic acid.Physical
properties, Mechanism of nucleophilic additions ¢arbonyl group with
particular emphasis on Benzoin, Aldol, Perkin antb&enagel condensations,
Condensation with ammonia and its derivatives, iWjttreaction, Mannich
reaction. Use of acetals as protecting group, @xideof aldehydes, Baeyer-
villiger oxidation of ketones, Cannizzaro reactidf?V, Clemmensen, Wolff-
kishner, LiAlIH4 and NaBH4 reductions, Halogenatiohenolizable ketones.
Introduction toa, B unsaturated aldehydes and ketones.

Unit 11
Carboxylic Acids and its derivatives

Carboxylic Acids: Nomenclature, structure and bonding, physicapertes,
acidity of carboxylic acids, effects of substitieon acid strength. Preparation
of carboxylic acids.Reactions of carboxylic aciddell-Volhard-Zelinsky
reaction.Synthesis of acid chlorides, esters andesnReduction of carboxylic
acids. Mechanism of decarboxylation. Methods ofmiation and chemical
reactions of unsaturated monocarboxylic acids. IDmaylic acids: Methods of
formation and effect of heat and dehydrating agents

Carboxylic Acid Derivatives: Structure and nomenclature of acid chlorides,
esters, amides and acid anhydrides. Relative #yabilof acyl
derivatives.Physical properties, interconversion a€id derivatives by
nucleophilic acyl substitution.Preparation of canydic acid derivatives,
chemical reactions, mechanisms of esterificatiod hgdrolysis (acidic and
basic).

Unit IV
Nitrogen containing compounds and Enolates

Itroalkanes and Nitroarenes Preparation of nitroalkanes and nitroarenes.
Chemical reactions of nitroalkanes.Mechanisms aleaphilic substitution in
nitroarenes and their reductions in acidic, newtral alkaline media.Picric acid.
Halonitroarenes: Reactivity.
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Amines. Structure and nomenclature of amines, physicabpérties.
Stereochemistry of amines, Separation of a mixtdirprimary, secondary and
tertiary amines, Structural features effecting @igsof amines, Amines salts as
phase-transfer catalysts, Preparation of alkylamtamines (reduction of nitro
compounds, nitriles), reductive amination of ald#ibhyand ketonic compounds,
Gabriel phthalimide reaction, Hofmann bromamidectiea. Reactions of
amines: Electrophilic aromatic substitution in aayhines, reaction of amines
with nitrous acid. Synthetic transformation of argllazonium salts, azo
coupling.

Organic Synthesis via EnolatesAcidity of a-hydrogens. Synthesis of ethyl
acetoacetate by Claisen condensation and Syntbéslgethylmalonate.Keto-
enol tautomerism in ethyl acetoacetate.Synthetipligaions of ethyl
acetoacetate and diethylmalonate. Alkylation otditBianes.

Unit V
Electromagnetic Spectrum: Absorption Spectra
Ultraviolet (UV) absorption spectroscopy— absorption laws (Beer-Lambert
law), molar absorptivity, types of electronic traimss, effect of conjugation.
Concept of chromophore and auxochrome. Bathochrorygpsochromic,
hyperchromic and hypochromic shifts. UV spectracohjugated enes and
enones. Woodward Fieser rules for calculation sbgltion maxima in dienes
anda, B unsaturated carbonyl compounds.
Infrared (IR) absorption spectroscopy— molecular vibrations, Hooke's law,
selection rules, intensity and position of IR bandmgerprint region,
characteristic absorption of various functionalug® and interpretation of IR
spectra of simple organic compounds.

Text Books and References
1. Bruckner, R. Advanced organic chemistry : reactiorechanisms
Academic Press
2. Lowry, Thomas H. Mechanism and theory in organicenoistry
AddisonWesley
Kalsi P S Reaction Mechanism 6th Edition
Singh Mukherjee, Reaction Mechanism
5. Robert M. Silverstein, Spectrometric Identificationf Organic
Compounds,Wiley
6. Lowry, Thomas H. Mechanism and theory in organiceroistry
AddisonWesley
7. Francis A Carey Organic Chemistry fourth edition.

8. Bahl, Arun A textbook of organic chemistry S. Chamdl Co. Ltd.
137
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B. Sc. Part-lll
CHEMISTRY
Paper-1ll: Physical Chemistry
BSCCH-303
Maximum Marks: 50 External Marks: 40
Internal: 10 Marks
Learning outcomes -After completion of the course, student-teachveitsbe
able:
1. To understand the Elementary Quantum Mechanics @hdmical
Bonding.
2. To get familiar with Molecular Orbital Theory.
To define the Rotational and Vibrational Spectrum.
4. To apply the Fundamentals of Spectroscopyin réakltuation.

w

Unit |

Elementary Quantum Mechanics: Black-body radiation, Planck’s radiation
law, photoelectric effect, heat capacity of soli@ahr's model of hydrogen
atom (no derivation) and its defects, Compton ¢ffee Broglie hypothesis, the
Heisenberg's uncertainty principle, Sinusoidal waeguation, Hamiltonian

operator, Schrodinger wave equation and its impedaphysical interpretation
of the wave function, postulates of quantum meatsnparticle in a one
dimensional box. Schrodinger wave equation for étratseparation into three
equations (without derivation), quantum numbers ahdir importance,

hydrogen like wave functions, radial wave functicasgular wave functions.

Unit Il
Molecular Orbital Theory: Basic ideas, criteria for forming M.O from A.O ,
construction of M.O‘s by + LCAO-H, ion, calculation of energy levels from
wave functions, physical picture of bonding and laobding wave functions,
concept o, o*, n, n* orbitals and their characteristics. Hybrid orlsta sp, sp
coefficients of A.O.'s used in these hybrid ortstaBP , sp3 , calculation of
Introduction to valence bond model of, Homparison of M.O. and V.B.
models.

Unit 111
Fundamentals of Spectroscopy-|

Spectroscopy: Introduction electromagnetic radiation, regions of the
spectrum, basic features of different spectrometstatement of the Born-
Oppenheimer approximation, degrees of freedom.
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Rotational Spectrunt Diatomic molecules, Energy levels of a rigid mto
(semiclassical principles), selection rules, s@katrtensity, distribution using
population distribution (Maxwell-Boltzmann distritbon) determination of
bond length, qualitative description of non-rigadar, isotope effect.

Vibrational Spectrum: Infrared spectrum : energy levels of simple harmonic
oscillator, selection rules, pure vibrational spaat, intensity, determination of
force constant and qualitative relation of forcenstant and bond energies,
effect of anharmonic motion and isotope on the spet idea of vibrational
frequencies of different functional groups.

Unit IV
Fundamentals of Spectroscopy-Il

Raman Spectrum Concept of polarisability, pure rotational andguibrationl
Raman spectra of diatomic molecules, selectionsragler- and n M.O., their
energy levels and the respective transitions.

Electronic Spectrum Concept of potential energy curves for bondingl an
antibonding molecular orbitals, qualitative destooip of selection rules and
Frank-Condon principles. Qualitative descriptionogfz- and n M.O., their
energy levels and the respective transitions.

Unit V
Photochemistry and physical properties of matter

Photochemistry. Interaction of radiation with matter, differendeetween
thermal and photochemical processes. Law of phetodiry: Grothus- drapper
law, StarkEinstein law, Jablonski diagram depictiagous processes occurring
in the excited state, qualitative description afoflescence, phosphorescence,
non-radiative processes (internal conversion, sygtem crossing), quantum
yield, photosensitized reactions — energy tranafecesses (simple examples).

Physical properties of matter Optical activity, polarization — (Clausius —
Mossotti equation), orientation of dipoles in aeagtic field, dipole, moment,
induced dipole moment, measurement of dipole mortemperature method
and refractivity method, dipole moment and struetaf molecules, magnetic
propertiesparamagnetism, diamagnetism and ferroetagn
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Text Books and References

1. Mahendra R Awode, Quantum Chemistry S. Chand Fhbls

2. A K Chandra, Introductory Quantum Chemistry, TataGviaw-Hill
Education

3. Peter Atkins Julio de Paula, Atkins' Physical Cletrgi Oxford
University Press.

4. Robert J. Silbey, Robert A. Alberty , Moungi G. Bawdi, Physical
Chemistry 4th Edition, Wiley

5. Colin N. Banwell, Fundamentals of Molecular & Spestopy, Tata
McGraw- Hill Education

6. Walter S. Struve, Fundamentals of Molecular Spsctpy, Wiley
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B. Sc. Part-lli
CHEMISTRY PRACTICAL

Duration: 5 Hours Min.Pass Marks: 18 Max. Marks 50

Note: The students should be given exposure of w@search labs and
instrumentation center/ reputed university lab/ustdy/ government labs of
northern region.

Distribution of Marks

Exercises Marks
1 | Synthesis of Inorganic complex and Inorganic conmal OR 10
Gravimetric Analysis

2 | Synthesis and Analysis of Organic complounds 7
3 | Qualitative analysis : Organic mixture analysis 7
4 | One Physical experiment 10
5 | Vice-voce 8
6 | Records 8

Total 50 marks

A. Inorganic Chemistry
1. Synthesis and analysis

a.

®oo0o

g.

h.

Preparation of sodium tri oxalate ferrate (lll), s[ff@e(C0O,4)s] and
determination of its composition by permaganometry.
Preparation of copper tertraammine complex. [Cu{NBO;.
Preparation of Ni-DMG complex, [Ni(DMG])

Preparation of cis- and trans — bisoxalatodiaquarohte (I11) ion.
Quantitative estimation of one metal volumetricditgm a given
mixture.

To estimate magnesium volumetrically from a mixte@ntaining
Ba® and Md" lons/ Zn** and Md" ions.

To estimate copper iodometrically from a given migt containing
Pb™ and Ca" ions.

Estimation of Glucose with the help of Fehling'sugion.
Determination of Total hardness of water.

2. Gravimetric Analysis

a.
b.

Cu as Copper thiocyanate.
Ni as Nickel dimethylgloxime
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B. Organic Chemistry Synthesis of Organic Compounds

a. Acetylating of salicylic acid, aniline, glucose amgtroquinone.

b. Benzoylation of aniline and phenol.

c. Aliphatic electrophilic substitution: Preparatior i@doform from
ethanol/ acetone

d. Aromatic electrophilic substitution: y Nitration:rdparation of m-
dinitrobenzene and p-nitroacetanilide y Halogematiereparation of
p- bromoacetanilide and 2, 4, 6- tribromophenol faZbtization/
coupling: Preparation of methyl orange and metkgl y Oxidation:
Preparation of benzoic acid from toluene y ReductiRreparation of
aniline from nitrobenzene and m-nitroaniline from - m
dinitrobenzene.

C. Physical Chemistry

1.
2.

3.

4.

pH metric: Acid-Base Titration.

To determine the strength of the given acid corwmaetrically using
standard alkali solution.

To determine the solubility and solubility prodocta sparingly solubility
product of a sparingly soluble electrolyte conduwtrically.

To determine the ionization constant of a weak aormductometrically.
(a) To titrate potentiometrically the given ferroasmimonium sulphate
solution using KMn@ K,Cr,O; as titrant and calculate the redox
potential of Fe /Fe system on the hydrogen scale.

(b) Chemical Kineticsto study the saponification ethyl acetate
kinetically.
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B. Sc. Part-lll
ZOOLOGY
Paper I: Developmental Biology
BSCZO-301
Maximum Marks: 50 External: 40 Marks
Internal: 10 Marks
Learning outcomes: After completion of the course, student-teacheis lvei
able:
1. To comprehend the modern concepts of developmbitalgy;
2. To understand the developmental sequences in vatésh
3. To compare the development of organs and systems;
4. To identify the useful animals for harvesting thenéfits and preventing
the harmfulness with effective control measures

COURSE CONTENT:
Unit - |
Gametogenesis and Early Development

» Concepts and seope of developmental biology

» GametogenesisDifferentiation of spermatozoa and oocyte in mansnal
Different types of eggs-classification based on am@nd distribution of
yolk

» Fertilization: Approach of gamete, interaction of gametes, morrospe
polyspermy, Parthenogenesis and its significance

» Cleavage: Types of Cleavages-Holoblastic, Meroblastic, Radsyiral,
Discoidal, Superficial. Planes of Cleavages-Mendip Vertical,
Equatorial, Latitudinal.Factors influencing CleagagFate maps of
Blastula of Frog and chick

Unit- 1l

» Gastrulation: Morphogenetic movement of cells, mechanism of
gastrulation andchange in cell shape

* Neurulation: Formation, position and fate of three germinal fayeole
ofmicrotubules and microfilaments in neurulation

* Organizer-phenomenon: Organizer concept of Spemann, chemical
nature anddistribution of inductors-Competence, eBeination and
Differentiation, Outline of organogenesis.

Unit- 1l
Development of frog

» Development of frog upto formation of advanced tddp
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* Metamorphosis of tadpole
* Hormonal control of metamorphosis.

Unit - IV
Development of Chick
» Embryogenesis of chick upto Neurulation
» Development of chick according to the hours of ation- 18 hours, 21
hours, 24 hours, 33 hours, 48 hours, 56 hourspégshand 96 hours.
» Extra embryonic membranes of chick- Developmentfandtions.

Unit - V

* Placenta in Mammals: Structure, Classification, Physiology and
Hormonal controlof Placenta

» Parthenogenesis- Natural and artificial.

* Regeneration Regeneration mechanism in animals, steps of limb
regeneration in amphibians

» Teratogenesis aging and Senescence.

References

1. Sastry K.V. & Shukla Vinita (2008)evelopmental BiologyRastogi
Publications,

2. Balinsky B.1.(1976). Introduction to Embryology— (B/ Saunders,

Philadelphia,

Paten B.M and Carison B.M(2001). Foundations of Emlogy.

4. Hopper A.F. and N.H.Hart (1981). Foundations ofrAal Development
(Oxford University Press, New York, 1980).

5. McEwen R.S. (1999). Vertebrate Embryology (Oxford &M
Publishing CO., New Delhi).

w

6. Jhingran. V.G. (2001). Fish and Fisheries of If¢iandustan Publishing
Corpn; New Delhi)

7. Barth .G (1966). Embryology— Holt Rinehart & Winst

8. Berril N & Karp G (1978). Development— Tata McGral¥ Publ. Co.

9. Bodemer CW (1960). Modern Embryology - Holt Ringl&aiVinston.

10. Huettner AF (1967).&McMillan.Co. Fundamentals of rQmarative
Embryology of Vertebrates

11. Arora Mohan (1985). Chordate Embryology— Atma Rar8éhs.

12. Rugh R. (1998). Laboratory manual of Vertebrate Eyology— Allied
Pacific Pvt. Ltd.

13. Verma PS & Agarwal VK (2002).Chordate Embryologya@ & Co.
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B. Sc. Part-lll

ZOOLOGY
PAPER II: Environmental Studies
BSCz0-302
Maximum Marks: 50 External: 40

Internal: 10 Marks
Learning outcomes -After completion of the course, student-teachveitsbe

able:
1.

2.
3.

To enable students to understand the energy soulowesof energy and
conservation;

To understand the recycling of minerals and nutsi@mecosystem;

To understand the dynamics of population; to urtdads causes of
pollution;

To comprehend origin of life, animal behavior amd@omic importance
of animals with wild life protection.

Unit -
Environment: - Atmosphere, lithosphere and hydresplas habitats and
ecological factors.
Abiotic factors: - Light and Temperature as ecatagifactors, limiting
factors,
Liebig’s law of minimum and Shelford Law of tolexan
Ecosystem: Types, structure, functions and exampignamics of
Ecosystem, Ecological, Pyramids, energy in ecosyspeoductivity.

Unit —II
Population: - Definition and attributes — densitynatality, vital index,
age distribution, growth patterns, migration, drsp& dispersions,
Enviromental resistance, carrying —Definition Stue, Species.
Biotic Community — Definition Structure, Speciegdione, edge effects,
niche, community stability
Ecological succession, Intra and Interspecific rextgon. All types of
animal association.
Elementary statistics: central tendency, testafiicance.

Unit-111

Pollution Types and Causes

Air pollution: sources, acid rain, photochemicalogm prevention and
control
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Water pollution, sources, prevention and contratyaphication, Noise
pollution; sources, prevention and control, Soilllygmn; sources,
prevention and control, Thermal pollution.

Unit —IV

Biochemical cycle- water, nitrogen, suphur Phospbaycles
Biome

Desert Biome
Tundra Biome
Forest Biome
Grass lans biome
Cave Biome
Unit—V

Green house effect and global warming

Depletion of ozone layer.

Natural Disaster — Earthquake, Tsunami

Natural Resources and conservation — Non-RenevaaloldRenewable
Biomagfications
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Textbooks and References

1.

10.
11.
12.
13.

14.

Nobel, P. S. (2003Environmental biology of agaves and cacti
Cambridge University Press.

Bailer, A. J. (2020)Statistics for environmental biology and toxicology
Routledge.

Odum, E. P., & Barrett, G. W. (197Bundamentals of ecolody/ol. 3,
p. 5). Philadelphia: Saunders.

Odum, E. P., & Barrett, G. W. (197Bundamentals of ecolody/ol. 3,
p. 5). Philadelphia: Saunders.

Dash, M. C. (2001)}-undamentals of ecologyata McGraw-Hill
Education.

Agarwal, S. K. (2008)Fundamentals of ecologaPH Publishing.
Coleman, D. C., Callaham, M. A., & Crossley JrAD(2017).
Fundamentals of soil ecologgcademic press.

Kormondy, E. J., & Brown, D. E. (199&undamentals of human
ecology Pearson College Division.

Chapman E (198&cology: Principle and  Applicationrs
CambridgeUniversityPrss

Kumar HD (1986)Modern concept of ecologyikas Publication House.
Sharma PD (19915cology and EnvironmentRastogi Publication
Trievedi PR &Gurudeep Raj (19)vironmental Biology
Soni.KC(1999). Animal Ecology and BiostatisticsnHli Edition college
book centre, Chaura Rasta, Jaipur

Pawar.V. S, (1998). Mammalian Endrocrinology andndal Behavior,
Hindi Edition, College book centre, Chaura Rastpura
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B. Sc. Part-lli

ZOOLOGY
PAPER llI: Ethology, Economic Zoology& Wild Life
BSCZz0-303
Maximum Marks: 50 External: 40

Internal: 10 Marks
Learning outcomes -After completion of the course, student-teachveitsbe

able:
1.

To enable students to understand the energy sodlwesof energy and
conservation;

To understand the recycling of minerals and nutsi@amecosystem;

To understand the dynamics of population; to urtdads causes of
pollution;

To comprehend origin of life, animal behavior amdm@omic importance
of animals with wild life protection.

Unit -l

Introduction and history of Ethology

Behavior: - Innate (tropism, Texas, reference mtss) and Acquired
(learning and reasoning)

Motion: Classification of directional movementskinesis, tropism &

taxes

Communication: - Definition, types of signal (toyudound, Chemical,
and visual), metacomunication) phenomenon

Societies: characteristics and advantage with apeeierence to honey
bee, and monkey

Unit —II

Methods of Studying Behavior

Study in the Laboratory

Study in the Wild

Biological Rhythms

Inter Specific Relationships: Symbiosis, PredatioRarasitism,
Commensalism, Mutualism
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Unit =l
Insect Pests:

Agricultural: - Pest of Sugarcan®est of Rice, Pest of Pulses.Principals
of Insect management

Mechanical & Physical control, Manipulation of Ploa factors,
Biological control, Male sterilization techniqueedislative control, Pest
control by chemicals.

Termite control, locust control.

Precaution during the use of pesticides.

Unit -1V
Insect Pests:

Pisciculture: Pond culture ; Layout and managero&fish farm.
Composite fish culture.

Induced breeding

Types of fish Hatcheries.

Bye products of fishing industry.

Unit -V
Sericulture : Type of silk moths, their host pla&tslistribution, process
of sericulture.
Apiculture : Types of honey bees & their artificallture of honey bee
distribution, production & uses.
Wild protected habitats: Wild life of India causafsdepletion, wild life,
modes of wild life conservation, Red data book. iEbnmental
legislations (Wildlife Protection Act, Environmerg#ct.Bio divergent
act).Wild life scenario in and around central fodks of the Arawali and
the thar.
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Textbooks and References

1.

10.
11.
12.
13.

14.

Nobel, P. S. (2003Environmental biology of agaves and cacti
Cambridge University Press.

Bailer, A. J. (2020)Statistics for environmental biology and toxicology
Routledge.

Odum, E. P., & Barrett, G. W. (197Bundamentals of ecolody/ol. 3,
p. 5). Philadelphia: Saunders.

Odum, E. P., & Barrett, G. W. (197Bundamentals of ecolody/ol. 3,
p. 5). Philadelphia: Saunders.

Dash, M. C. (2001)}-undamentals of ecologyata McGraw-Hill
Education.

Agarwal, S. K. (2008)Fundamentals of ecologaPH Publishing.
Coleman, D. C., Callaham, M. A., & Crossley JrAD(2017).
Fundamentals of soil ecologgcademic press.

Kormondy, E. J., & Brown, D. E. (199&undamentals of human
ecology Pearson College Division.

Chapman E (198&cology: Principle and  Applicationrs
CambridgeUniversityPrss

Kumar HD (1986)Modern concept of ecologyikas Publication House.
Sharma PD (19915cology and EnvironmentRastogi Publication
Trievedi PR &Gurudeep Raj (19)vironmental Biology
Soni.KC(1999). Animal Ecology and BiostatisticsnHli Edition college
book centre, Chaura Rasta, Jaipur

Pawar.V. S, (1998). Mammalian Endrocrinology andndal Behavior,
Hindi Edition, College book centre, Chaura Rastpura
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B. Sc. Part-lli
ZO0LOGY
PRACTICAL

Duration:4 hours Max .Marks: 50

Practical work based on Paper | and Il Course contet-

Study of types of sperm smears preparation.

Study of different types of eggs (Insect, Frog, Hen

Study of eggs, cleavage, blastula, gastrula, neurtdil bud,
hatching, mature, tadpole larval metamorphic stagefs
toadle/forglet.

Study of embryological slides of various stagefadg.

Study of embryological slides of various stageslotk.

Study of development of chick with the help of d¢kafCD/s
/Video/ MM etc.

Whole mounts: 18 hrs, 24 hrs, 33 hrs, 48 hrs, 56t#isrs, and 96
hrs, of incubation period embryos.

Study of primitive streak stage in living embrydeafremoval of
the blastoderm from the egg or though multimedma &tsc

Study of the embryo at various stages of incubatiowivo by
making a window in the egg shell.

Frog embryology — Study of spawn, identification different
stageghroughmodel/charts/multimedia etc

Microtomy — Fixation of tissue from cadaver/ unbadranimal,
processing and infiltration of wax, preparatiorbtiicks, cutting of
blocks, spreading of ribbons and staining for perem slides of
histological studies.

Simulation of an ecosystem in the laboratory.

Determination of oxygen cotent of water sample bynkiér's
method.

Determination of chloride content of water sample
Determination of sulphates content of water sample
Determination of dissolved G@ontent of water

Determination of total solid content of water

Determination of pH of soil sample

Determination of water content in a given simplesaof

Detection of salts i.e. phosphates, sulphatesgtagrand chlorides
in a given sample of water.

Exercise on mean, median, mode and test of signifie
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Note:-

1. The use of animal/ materials for dissection or ntige is subject to the
condition that these are not banned under the if@lélrotection Act and
/or as per UGC guidelines.

2. The above content will be covered through modelartsh /

multimedia/slides etc.

The students are required to submit assignmertiefotiowing.

4. One assignment on the instrument /technique abtautprinciple,
working, precautions and applications; and /or mége/ solutions
preparations.

5. Report on study of wild life /ecosystem /industtg &om their natural
habitat (excursion)

w

Guidelines/Instructions for Practical Examination

Max. Marks: 50 Time allowed: 4 Hrs.

S. No. | Exercise Marks

1. | Temporary mounting * one (Staining, identificat sketch) 3

Simulated ecosystem

Permanent slides —four (Identification with i@

Ecological experiment

Statistical exercise

Practical record and slides

Viva

© o N o O W DN
o N 0] 0] o 0 w

Project report and assignment

152



B.Sc.Part-lll

BOTANY
Paper — I: Structure, Development and Reproductionn Flowering plants
BSCBO-301
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes:After completion of the course, student-teachers ve
able:
1. To acquaint students with the morphology, anatorapyoduction and
classification of flowering plants.
2. To acquaint students with the structure, developnard processes
associated with Angiosperm embryology;
3. To acquaint students with basic body plan of a éoiag plant.

UNIT- |

The basic body plan of a flowering plant; TypesTafsue and Tissue System.
The shoot system: The shoot apical meristems anustological organization;
vascularization of primary shoot in monocotyledoasd dicotyledons;
formation of internodes, branching pattern; monagloslympodial growth; can
opy architecture; cambium and its functions; foioratof secondary xylem; a
general account of wood structure in relation toduation of water and
minerals; characteristics of growth rings, sapwaod heart wood; secondary
phloem — structure — function relationships; pande

UNIT Il
Leaf: Origin, development, arrangement and diteren size and shape;
internal structure in relation to photosynthesisl avater loss; adaptations to
water stress; stomatal types and trichomes; semes@nd abscission. The root
system: The root apical meristem and its orgamisatiifferentiation of primary
and secondary tissues and their roles; structuadifroations for storage,
respiration, reproduction and for interaction witicrobes.

UNIT — 1l
Flower: A modified shoot; development, structunel dunction of anther and
pistil; Development of male and female gametophyligges of pollination;
attractions and rewards for pollinators.
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UNIT — IV
Pollen-pistil interaction: Sexual incompatibilityaenetic, physiological and
biochemical basis of rejection reaction; methodewercome incompatibility.
Fertilization: Double fertilization, Apomixis, Pagnocarpy

UNIT -V
Embryo: Embryo development in Dicots and monocsitsicture and function
of suspensor; Polyembryony. Endosperm: Types, dpuant, structure and
functions of endosperm, haustorial and ruminate osperm. Fruits:
Development and types of fruits.

Suggested Readings:

1. Johri, B.M. (1984). Embryology of Angiosperms. $yger-Verlag, Berlin.

2. Pandey, A.K. (1997). Introduction to Embryology Ahgiosperms. CBS
Publishers & Distributors, New Delhi.

3. Shivanna, K.R. (2003). Pollen Biology and Biotedogy. Oxford & IBH
Publishing ¢ Co., New Delhi.

4. Singh, P.C. Pande, D.K. Jain (2005). A TextbookBotany: Structure,
Development  and Reproduction in Angiosperms. Rastog
PublicationsMeerut, Uttar Pradesh.

5. Paula Rudall, (2007). Anatomy of flowering plantm introduction to
structure and development.. Cambridge Universitgs®rCambridg, New
York.

6. Bouman, (1978). Development of ovule and seed cdaicture in
angiosperms. Today & tomorrow's Printers & Publishslew Delhi
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B.Sc.Part-l|
BOTANY
Paper — II: Plant Physiology
BSCBO-302

Maximum Marks: 50 External Marks: 40
Internal: 10 Marks
Learning outcomes: After completion of the course, student-teacheis lvei
able:
1. To acquaint students with the sub-cellular phygjmal phenomena in
plants;
2. To understand the water relations in plants;
3. To understand the functioning of plant from the gblogical point of
view;
4. To understand various facets of growth, differamraand physiology of
flowering in angiosperms.

UNIT-I
Plant-water relations: Importance of water to pliEfe; physical properties of
water; diffusion and osmosis; DPD and water poatmbncept, absorption and
transport of water: Transpiration and mechanisnopéning and closing of
stomata. Factors affecting transpiration. Tranglonaof organic substances:
mechanism of phloem transport; source — sink aahip; factors affecting
translocation.

UNIT — I
Photosynthesis: Historical aspects; photosyntl@tjments; action spectra and
enhancement effect; concept of two photosystemstophosphorylation;
C3cycle; 84 C4 cycle; CAM cycle; photorespiratiofgctors influencing
photosynthesis; C3& C4 plants. Significance of pkghthesis.

UNIT —1lI
Respiration: Aerobic and anaerobic respirationspi@tory substrates;
Glycolytic pathway of glucose degradation to pyoudcid; tricarboxylic acid
cycle; electron transport mechanism (chemi — osmtbgory); redox potential;
oxidative phosphorylation; pentose phosphate pathweactors affecting
respiration.
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UNIT — IV

Mineral nutrition: criteria of essentiality of eents; essential macro — and
microelements and their role; mineral uptake; deficy and toxicity
symptoms; water culture technique; foliar nutritioNitrogen and lipid
metabolism: Biology of nitrogen — fixation; impomnize of nitrate reductase and
its regulation; ammonium assimilation; structurel danction of lipids; fatty
acid biosynthesisp-oxidation; saturated and unsaturated fatty-acelisrage
and mobilization of fatty acids.

UNIT -V

Growth and development: Definitions; phases ofwgihoand development;
Growth Curve, kinetics of growth; seed dormancgdsgermination and factors
of their regulation; plant movements; the concegt photoperiodism;

physiology of flowering; florigen concept; biologic clocks; physiology of

senescence, fruit ripening; plant hormones auxgisberellins, cytokinins,

abscisic acid and ethylene, history of their digggy biosynthesis and
mechanism of action, photomorphogenesis; phytocesoand cryptochromes,
their discovery, physiological role and mechanidraation.

Suggested Readings:

1. Hopkins W.G. 1995, Introduction to Plant Physiolpgy

2. John Willey & Sons, New York USA. Salisbury F.B. Ross C.W.
1992 Plant physiology,
Widsworth Publishing Co. California, U.S.A.
Taiz L. & Zeiger E, 1998,
Plant Physiology (Second Edition) Sinauer Assosiéte. Publishing
U.S.A.

ok w
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B.Sc.Part-lll

BOTANY
Paper — IlI: Ecology & Economic Botany
BSCBO-303
Maximum Marks: 50 External Marks: 40

Internal: 10 Marks
Learning outcomes: After completion of the course, student-teachels lvai
able:
1. To acquaint students with the Plant Ecology & EcuormmoBotany
2. To understand the Ecology of Rajasthan desert;
3. To understand the functioning of plant from the fblogical point of
view;
4. To understand various pollution & its type.
To explain the Structure and function, Abiotic &bt components,
6. To understand various Ecosystem, Energy flow & Retde & non-
renewable, management problem of depletion of abwagetation.

o

UNIT-I
Plant Ecology: Defination, Scope, Branches & Egalal factor affecting the
Vegetation.Ecology of Rajasthan desert.Atmosphg@sgous composition),
Climatic factors, Edaphic factors, morphologicalagmical and physiological,
responses of plants to water, temperature lightSathity.

UNIT-II
Population Ecology with special reference to GroWllrves, ecotypes, ecads
and plant Indicators. Community ecology with spkeoierence to life forms,
biological spectrum, ecological succession.Ecosy$tellutionof Air.Water,
Noice, their Causes,Consequences & Control.

UNIT-1I
Structure and function, Abiotic & biotic componentseod chain, food Web
ecological pyramids, energy flow, Resources; Relév& non-renewable,
management problem of depletion of natural vegwstati

UNIT-IV

biogeochemical cycles of carbon, nitrogen & phospts General vegetation
of India Intellectual property Rights (IPR) and &tdt
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UNIT-V
Economic Botany: - Origin, Cultivation and valugdad products of following:
Cereals: Rice, Wheat and Maize OIl Yielding Plamtsistard, Groundnut and
Coconut Fibre Yielding Plants: Cotton, Sun-hempc8&pi: Cardamom, Fennel,
Cumin, Coriander Medicinal plants : Opium, Cinchon&arpagandha.
Beverages : Tea & Coffee Rubber : General Account

Suggested Readings:
1. Vasil. I.K. and Thorpe, T.A. 1994, Plant Cell andsie Culture, Kluwer
Academic Publishers, The Netherlands.
2. Kochar, S.L. 1998. Economic Botany in Tropics 2edlition. Macmillan
India Ltd. New Delhi.

3. Simpson. B.B. and Conner-Ogorzaly, M. 1986.

4. Economic Botany — Plants in Our World, Mc. GrawIHNew Delhi.
Practicals

5. To determine the minimum size of quadrate by spe@emea curve
method.

6. To determine the minimum number of quadrate todm down in field
under study.

7. To study the vegetation structure through profilgchm

8. To determine moisture content and water holdingaceyp of different
types of soill

9. To determine the dust holding capacity of differgmpies to leaves.

10. Spices: Examine Coriander, Fennel and Cumin (hasations) and
opened fruits of cardamom and describe them briefly

11. Preparation of an illustrated inventory of 5 meuiati plants used in
indigenous systems of medicine or allopathy: Wiiiteir botanical and
common names, parts and diseases/disorders forhwthey are
prescribed.
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B.Sc. Part-lll
BOTANY PRACTICALS

Duration— 4 Hours Maximum Marks - 50
Course Content The following experiments are todralucted:

1.

w

10.

11.

12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.

Anatomy of primary and secondary growth in monoa@uid dicots using
hand sections (or prepared slides). Structure obrs#ary phloem and
xylem. Growth rings in wood. Microscopic study obed in T.S., T.L.S.
and R.L.S. Anomalous Sec. growth in Boerhaavia, &htius and
Dracaena

Anatomy of leaf and Peel mount for stomatal tyjpesiomes.

Anatomy of the root. Primary and secondary strctur

Examination of a wide range of flowers available the locality and
methods of their pollination.

Structure of anther, microsporogenesis (using sjidend pollen grains
(using whole mounts). Pollen viability using inraitpollen germination.
Structure of ovule and embryo sac developmenh@userial sections).
Simple experiments to show vegetative propagatieaf cuttings in
Bryophyllum, Sansevieria, Begonia; stem cuttingsrase, salix, money
plant, sugarcane and Bougainvillea.

Ecological instruments & their Working (a) Maximum &Jlinimum
thermometer (b) Oven

Germination of non-dormant and dormant seeds.

To demonstrate osmosis using egg membrane, onicaitopeels, potato
osmoscope.

To study the effect of temperature and alcohol am plermeability of
membranes.

To demonstrate plasmolysis.

To compare the water holding capacity of soils (ctmat and sand),

13. To demonstrate transpiration pull.

To compare the rates of transpiration in differeni®nmental conditions.
To demonstrate the evolution of oxygen during phatteesis.

To compare the rates of photosynthesis under diffeemvironmental
conditions.

To demonstrate the necessity of light, CO2 and obployll for
photosynthesis.

Separation of photosynthetic pigments by paperrohtography.
Demonstration of aerobic respiration.

Demonstration of anaerobic respiration.

To demonstrate the liberation of CO2 during aerobspiration. (B).
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Maintenance of a record of all activities performed
Marking Scheme- There shall be a practical exanonatf four hours duration and
the distribution of marks shall be as follows —

Time: 4 Hrs. Maximum Marks-50 Minimum Marks- 18
Sr.no. Questions Marks
1. Phsiology experiment 4

2. Ecological exercise -Morphology & Anatomy 4

3. Soil Water tests and Field Exercise 4

4, Experiments in tissue culture 5

5. Phyto chemical tests (two) 5

6. Spots (six). Two from each paper 12

7. Viva-voce 8

8. Records 8

Total 50
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