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Foarmer
= Daputy Nationa! Secunty Adviser Govt of India

Former Governor of Chhattisgarh State

Shekhar Dutt, sw C-805. Kenwood Tower,

Faridabad-121008. Haryana, India
Mobile No. +91-8810222250
Email duttshekhar@yahoo.com

| am extremely happy to learn that an event for encouraging and interacting with the
bright scholars of the INSPIRE Program has been organised at Govt. V.Y.T.PG
Autonomous Collage, Durg, Chhattisgarh.

Chhattisgarh has an immense potential which can be only be realized by its youth. The
youth of today are the real hope of Chhattisgarh and indeed that of India.

The INSPIRE Program has indentified the promising students of the State to enable
them to be the future builders of our Mother land. These students have already shown

their future capabilities by qualifying to become INSPIRE Scholars.

| congratulate these talented students, their teachers and their parents for their

splendid performance and wish them continued success.

| also convey my best wishes to these who are invelved in running the INSPIRE

Program in the V.Y.T.PG College and in the State.

- cj"{:)t.m"

Shekhar Dutt

Charmwood Village, Surajkund Rd.,

» Defence Secretary Govt of India = Secretary Defence Produchon Govt of inda

» Secetary Minisiry of Heath Govt of Indm  » Direclor General Sports Authonty of india
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Dr. Shailendra Saraf

Vice-Chancellor

%0l Reafenem, 0t (B.91.) sd

Durg University, Durg (C.G.) 491001 INDIA
Office : 0788 - 2213300

E mail : vicechancellon@durguniversity ac.in
Website - www.durguniversity.ac.in

It gives me immense please to note that the Government V.Y T. PG College (Autonomous)

country

MESSAGE

July28, 2018

Durg 1s organizing 3™ DST sponsored Inspire Science Camp 2018. The INSPIRE
(Innovation in Science Pursuit for Inspired Research)is one of the ambitious
program of Department of Science & Technalogy, Government of India. to attract talent to
Science The basic objective of INSPIRE is to communicate to the yeuth of the country to opt
research as career in order to strengthen and expand the Science & Technology base in the

This INSPIRE program will provide a unique cpportunity and platform to budding scientists of
this region te understand the latest trends of R&D. The students will be benefited with the

lectures of scientist of repute in different science discipline and will get the hands on training

during the camp.

| would like to congratulate the members of entire organizing committee under the leadership of

the principal college for conducting this the mega event.

I wish the INSPIRE Camp 2018 a grand success

(.Dlr‘

Shailendra Saraf)



1

i

From the Principal’s Desk

With a glorious history of 60 years Govt. V.Y.T. PG. Autonomous College, Durg has
scaled new heights in academics, sports and cultural activities. The college has carved a niche
for itself on the academic map of India, being accredited A+ by NAAC Bengaluru. It has now
become a centre of excellence for students from rural and urban areas.

The college is known for its excellent infrastructure with state of art science labs for
research and teaching. At present the college caters more than 5500 students from different
streams.

The college is privileged to organize the prestigious INSPIRE Science Internship Camp
for the Third time from 28™ August to 01 September 2018. INSPIRE (Innovation in Science
Pursuit for Inspired Research) is an innovative programme developed, managed and sponsored
by the Department of Science & Technology, New Delhi, to attract talent to the excitement
and study of science at an early age, and to help the country build the required critical resource
pool for strengthening, expanding the science & technology system and research &
development base. With the above aim in mind the college has invited the toppers and
meritorious students of Chhattisgarh from the various boards like CGBSE, ICSE and CBSE.
About 70% of the participants are from the remote areas of Chhattisgarh like Surajpur, Bacheli,
Dantewada, Kawardha, Sukma, Bhanupratapur, Vishrampur, Sarguja, Korba and Jagdalpur.
The basic segment of the camp will include lecture-cum-interactive sessions by national and
international mentors of repute in their subjects like Physics, Chemistry, Botany, Zoology,
Mathematics, Geology, Microbiology and Biotechnology. In consonance with the vision of
digital and clean India, various competitions will be organized during the camp. Students who
participated in the camp organized last year passed their examination with flying colours.
Through this camp the aim of DST to inspire students in the field of basic sciences and to
incline them towards scientific research is fulfilled.

I hope the students will get a boost to their inclination towards basic sciences and are
able to form an even clearer picture about their career path. Above all T wish All
participants gain knowledge and cherish great memories.

Good luck to one and all !

(Prof. S.K. Rajput)
Principal
Tel. 0788-2359688
Mob. 9425211073
E.mail- skchem4450@yahoo.com




About Inspire....

The strength of the innovation infrastructure of a nation has enormous
significance in the competition among emerging knowledge economies. The
realization of Vision 2020 calls for action and a well designed innovation
infrastructure.

Generation and nurturing of a human talent pool capable of utilizing and
developing first principles in science is both a pre-condition and integral part of such
an innovation infrastructu re. An India specific model for attracting talent with an
aptitude for research and innovation, for a career in Basic & Natural sciences is
required. INSPIRE is an innovative programme developed by the Department of
Science & Technology to attract talent to the excitement and study of science at an
early age, and to help the country build the required critical resource pool for
strengthening and expanding the S&T system and R&D base. It is a programme with
long term foresight.

“Innovation in Science Pursuit for Inspired Research (INSPIRE) is an
innovative programme sponsored and managed by the Department of Science &
Technology for attraction of talent to Science. The basic objective of INSPIRE is to
communicate to the youth of the country the excitements of creative pursuit of
science, attract talent to the study of science at an early age and thus build the
required critical human resource pool for strengthening and expanding the Science &
Technology system and R&D base.

A striking feature of the programme is that it does not believe in conducting
competitive exams for identification of talent at any level. It believes in and relies on

the efficacy of the existing educational structure for identification of talent.



College At A Glance

Government Vishwanath Yadav Tamaskar Post-Graduate Autonomous College, Durg is a
leading higher education institution in Chhattisgarh. It is affiliated to Durg University, Durg. The
college has been conferred with the status of autonomy by the UGC since 1989. The college

accredited with grade “pT » (with CGPA of 3.58) by NAAC in Third cycle, and has been
recognized by UGC as ‘College with Potential for Excellence’ (CPE), receiving the grant under
111" Phase of the scheme. Five departments from faculty of Science and one from Social Science
have been identified by UGC under CPE scheme as highly rated departments. The institute has
been shortlisted and recognized under DBT Star College Scheme by the Department of
Biotechnology (DBT) Govt. of India, under this scheme 6 departments from faculty of Science
have been selected for providing financial support. The department of Chemistry was recognized
under Funds for improving Science and Technology Infrastructure (FIST) Scheme by
department of Science and Technology. Govt. of India. The college has the distinction of being one
of the 20 prominent institutions across the country to have been selected for providing suggestions
on National Higher Education Qualification Framework (NHEQF) of India.

The college offers UG and PG courses in Science, Arts and Commerce streams, equipped
with 21 teaching departments, including 16 PG departments, 104 faculty members and 14
recognized research centres, namely Hindi, English, History, Political Science, Sociology,
Economics, Commerce, Physics, Chemistry, Botany, Zoology, Geology, Mathematics, and
Biotechnology. Department of Physics, Chemistry, Maths, Botany, Microbiology, Biotechnology,
Geology have research collaborations with national & international institutes of high repute. Many
of the departments render paid as well as free consultancy services for sharing their knowledge
resources for the benefit of institutions and society. The college houses study centres of IGNOU
and Pt. Sundarlal Sharma Open University. The college had a humble start with just two rooms that
hosted. Arts and Science faculty, at the local Hindi Bhawan. The foundation stone of the present
building was laid by the then Chief Minister of Madhya Pradesh Dr. Kailash Nath Katju in
November, 1958. It was shifted to its present campus of 21.75 acres, in 1962. Since then the college
is continuously growing in terms of infrastructure and learning resources in its journey towards
excellence.

The college served as a major resource to provide man-power to Bhilai Steel Plant. This led
to a breakthrough in socio-economic transformation of this region. Presently the college is one of
the biggest Govt. Colleges in Chhattisgarh, a Lead College. of Durg district that provides
administrative and academic support and guidance to 56 colleges of the district. The college has
student strength of 5248 in the current session. It holds the unique opportunity of being a mixed
bowl of urban, tribal & rural students, majority of them being first generation learners. The college,
since its inception, is serving the society in a significant way by providing higher education to
first generation learners.

This institution holds high repute in the field of academics as well as in sports. A large
number of students from this college are holding prestigious and distinguished positions. Many of
them are serving the society with their significant contribution in the field of administration, public
services, education, art and literature, sports, business and entrepreneurship.

The institute has excelled in the field of research, consultancy, extension and collaboration
remarkably in the last five years. Our faculty have organized 58 National and International
Conferences, successfully completed 47 major and minor research projects. They have published
16 Books and contributed in editing works of various journals apart from acting as members of
Editorial Boards of 24 journals. Our faculty have participated in 780 Seminars, Symposia and
Conferences and published 432Internation, 168 National research papers in peer reviewed high
mmpact factor journals. 221 research students have.been enrolled in last five years under the
supervision of 38 rescarch guides for pursuing their Ph.D. Faculty have also signed and are
working under purview of 06 MoUs and 06 foreign visits.
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The research scholars have bagged a number of fellowships conferred by various agencies
viz.-- DST-Women Scientist Fellowship, UGC-Post Doctoral Fellowship, Maulana Azad
Fellowship, Rajiv Gandhi National Fellowship, Indira Gandhi Single Girl Child Fellowship, CSIR-
UGC-NET-JRF Fellowship, GATE and Fellowship of Biotech Consortium of India Limited. At
state level also they have awarded with Young Scientist Award, Best Paper Presentation Award
etc. The college is solitary institution amongst hundreds of colleges in Chhattisgarh and M.P.
selected under Star College Scheme by Deptt. of Biotechnology, Govt of India.

The College has a well defined and independent system for student support and mentoring.
The system works in close association with all the stakeholders to ensure all round development of
the students. The Parent Teacher Student Association (PTSA) has been formed where teachers are
assigned 70 to 80 students and act as mentors to them. The Institution also engages students in
various extracurricular activities, the most popular amongst them being sports, cultural activities,
NCC, NSS, and Youth Red Cross. Students are also actively engaged in winning laurels at various
seminars, conferences and workshops at national and international levels.

To orient and engage one of the largest group of community is not an easy task, so the
college fraternity has taken initiatives to inculcate awareness and also sensitize the community
towards societal issues through Innovative Practices under the auspices of Academia-Community
Interface Programme (ACIP).

For better academic and administrative functioning, the institution has introduced a variety
of best practices, amongst these three best practices are:

1) Academic Mentoring of Schools (AMS): This practice was introduced in 2011 keeping in view
to promote collaborative engagements between the institution and the government schools in the
neighbourhood. The objective behind adopting it aims at transferring of academic expertise and
skilled resources and provide institutional assistance to upgrade and facilitate these schools with
good academic and intellectual help to empower them to keep pace with the fast changing global
and local scenario. '

2) Promotion Of Quality Culture Amongst Colleges (PQCC): Promotion of Quality Culture
amongst Colleges was initiated and introduced with an aim and desire to build a “knowledge
Society” around creating quality consciousness among the colleges in the state. The world has
transformed into a global village. Upcoming market economies, new technologies and emerging
trends set a challenge to educational institutions. In order to meet these challenges and thrive,
sharing of knowledge and expertise has become the dire need of all the institutions. The college has
taken a lead by implementing this practice successfully. Various efforts at developing strategies and
measures for implementation of quality education and quality culture within campuses have also
been assured through the formation of the ‘District Quality Circle’.

3. Efforts to resolve societal problems — Our college has under taken initiatives for various
problem of society with the aim to serve society. We are working for various societal problems viz.
Sickle cell anamia, Thalassemia, organic and inorganic pollution analysis, monitoring of river
health of the state, training to youth for their career like mushroom cultivation.
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INSPIRE INTERNSHIP SCIENCE CAMP 2018
Date 28 August — 01 September 2018

r Core Committee

List of Committees

Programme coordinator- Dr. S.K. Rajput, Principal
Assistant Coordinator — Dr. Anil Kumar, Professor Zoology
Assistant Coordinator — Dr. Ajaya Singh, Professor Chemistry
Assistant Coordinator — Dr. Prashant Shrivastava, Assistant Professor Geology

yrard grr wfda afifaat @) g

Name Department Contact Number
Dr. S.K. Rajput Principal 04252-11073
Dr. M. A. Siddhiqui HOD ,Maths 0827173652
Dr. Rajendra Choubey HOD, Sociology 98271-95449

Dr. Anupama Asthana

HOD, Chemistry

98271-62574

Dr. Jagjeet Kaur Saluja

Professor, Physics

99777-17571

Dr. A.K. Khan

Professor, Economics

98274-70364

Dr. Ranjana Shrivastava

HOD, Botany

94792-27004

Dr. Purna Bose

HOD, Physics

94241-08171

Dr. Kanti Choubey

HOD, Zoology

04252-46227

Reception

Sub Committee

Name

Department

Contact Number

Dr. M.A. Siddhiqui

Professor & Head, Maths

9827173652

Dr. Meeta Chakraborty

Professor & Head, English

98264-53405

Dr. O.P.Gupta

Professor & Head, Commerce

99261-70704

Dr. Rajendra Choubey

Professor & Head, Sociology

08271-95449

Dr. Anil Kashyap

Professor, Chemistry

98279-58247

Dr. Purna Bose

Professor & Head, Physics

04252-46227

Dr. Kanti Choubey

Professor & Head, Zoology

94241-08171

Dr. 1.S. Chandrakar

Professor & Head, Geography

Dr. S.D. Deshmukh Head, Geology 0329112268
Shri Vinod Ahirwar Librarian 94241-14401
Sports officer 0893810236

 Shri Abdul Mehmood




Scientific Sessions
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Name

Department

| Contact Number

' Dr. Alka Tiwari

Professor, Chemistry

74155-14000

,—Dr. Anil kumar

Professor, Zoology

98274-91253

Dr. Ajaya Singh

Professor, Chemistry

94062-07572

Dr. Pragya Kulkarni

Asstt. Professor Botany

08261-42086

Dr. G.S.Thakur

Asstt. Professor, Botany

94076-07847

Dr. S.D. Deshmukh

Asstt. Professor, Geology

0329112268

Dr. Sunitha Mathew

Asstt. Professor, Chemistry

94241-08409

Dr. Sanjay Das

Asstt. Professor, Geography

75873-08022

[ Dr. Usha Sahu

Asstt. Professor, Zoology

75871-68720

Application receiving/Selection of participants/Printing etc.

| Name

Department

Contact Number

Dr. Prashant Shrivastava

Asstt. Professor, Geology

98271-78920

Dr. Anshumala Chandangar

Asstt. Professor, Economics

90091-09019

Dr. Alka Mishra

Asstt. Professor, Zoology

79877-76939

Inauguration/valedictory and library visit

Name

Department

Contact Number

Dr. Anupama Asthana

HOD, Chemistry

08271-62574

Dr. Jagjeet Kaur Saluja

Professor, Physics

99777-17571

Dr. Upma Shrivastava

Asstt. Professor, Chemistry

89627-82515

Dr. Gayatri Pandey

Asstt. Professor Botany

0827471009

Dr. K. Padmavati

Asstt. Professor Economics

04241-31422

Dr. Anupama kashyap

Asstt. Professor, Chemistry

08279-58247

Dr. Jyoti Dharkar

Asstt. Professor, History

98262-34240

Shri Vinod Ahirwar

Librarian

04241-14401




Accommodation (Durg and Bhilai)

Name Department Contact Number
Dr. Anil Kashyap Professor, Chemistry 08279-58247
Dr. Sanjay Das Asstt. Professor Geography 75873-08022

' Dr. Vinod Sahu Asstt. Professor, Maths 94241-09573

Dr. Sapana Sharma

Asstt. Professor, Sociology

98934-67679

Dr. Alka Mishra

Asstt. Professor, Zoology

79877-76939

Dr. Sanju Sinha

Asstt. Professor, Zoology

08279-45397

Dr. Dilip Sahu

Asstt. Professor, Computer Science

79873-09098

Shri Jainendra Diwan

Asstt. Professor, Sanskrit

Food & Catering

Name

Department

Contact Number

Dr. Abhinesh Surana

Professor, Hindi

98274-92040

Dr. Shankar Nishad

Professor, Hindi

90396-30820

Dr. Rakesh Tiwari

Asstt. Professor, Mathematics

98265-23228

Dr. Nutan Rathore

Asstt. Professor, Chemistry

94061-17335

Dr. Sushma Yadav

Asstt. Professor, Geography

98934-15886

Dr. A.K. Pandey Asstt. Professor, History 87707-75754
Audio visual/Photography

Name Department Contact Number
Dr.V.S. Geete Asstt. Professor, Chemistry 04252-44857

Prof. Dilip Sahu

Asstt. Professor, Comp. App.

79873-09098

Finance/T.A./D.A. Payment to resources persons/students

Name

Department

Contact Number

Dr. H.P. Singh Saluja

Professor, Commerce

98263-39195

Dr. Shikha Agrawal

Professor, Economics

98279-35586

Dr. S.D. Deshmukh

Asstt. Prof. of Geology

9329112268

Dr. Anita Shukla

Asstt. Prof. of Physics

97556-34741

Dr. Usha Sahu

Asstt. Professor, Zoology

75871-68720

Dr.Tarlochan Kaur

Asstt. Professor, English

98278-95972

Shri Radhe Lal Yadav

Head Clerk

03004-14459

Shri Satyendra Soni

Account Section

93038-11125
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Medical Aid./Health Service

14

Name

Department

Contact Number

Dr. O.P. Gupta (NCC)

Professor & Head, Commerce

99261-70704

Dr. Prachi Singh

Asstt. Professor, Maths

94791-74050

Dr. Sapana Sharma (NCC)

Asstt. Professor, Sociology

98634-67679

Dr. Meena Maan (NSS)

Asstt. Professor, English

98279-46117

Dr.Tarlochan Kaur (YRC)

Asstt. Professor, English

08278-95972

Dr. Rachita Shrivastava

Asstt. Professor, Psychology

8882239226

Media Publicity/Press

Name

Department

Contact Number

Dr. Prashant Shrivastava

Asstt. Professor, Geology

98271-78920

Dr. Anupama kashyap

Asstt. Professor, Chemistry

98279-58247

Water, Generator, Electricity, Sound, Seminar Hall preparation

Name

Department

Contact Number

Dr. S.N. Jha

Professor, Commerce

7004624093

Dr. Shankar Nishad

Professor, Hindi

90396-30820

Dr. S.R. Thakur

Asstt. Professor, Commerce

94255-57121

Prof. Durgesh Kotangale

Asstt. Professor, Computer Science

9329880989

Dr. Satish Sen

Asstt. Professor, Botany

99819-23039

Dr. Shriram Kunjam

Asstt. Professor, Botany

94063-78794

Shri Vinod Ahirwar Librarian 94241-14401
Shri Abdul Mehmood Sports Officer 98938-10236
Shri Radhe Lal Yadav Head Clerk 9300414459

Shri Ramji Netam Store Keeper =

Cultural Programme

Name Department Contact Number
Dr. Anupama Asthana HOD, Chemistry 98271-62574

Dr. K. Padmawati

Asstt. Professor Economics

94241-31422

Dr. Jyoti Dharkar

Asstt. Professor, History

98262-34240

Dr. Meena Maan

Asstt. Professor, English

98279-46117

Dr. Krishna Chatterjee

Asstt. Professor, Hindi
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Momento/Welcome/Certificate Writing/Certificate Distribution

Name Department Contact Number
Dr. Padmavati Professor, Mathematics 94255-57653
Dr.V.S. Geete Asstt. Professor, Chemistry | 94252-44857

Dr. Sunitha Mathew

Asstt. Professor, Chemistry

94241-08409

Dr. K. Padmawati

Asstt. Professor Economics

04241-31422

Dr. Jyoti Dharkar

Asstt. Professor, History

98262-34240

Ms.Mausumi Dey

Asstt. Professor, Zoology

05849-34627

Shri Vinod Ahirwar Librarian 94241-14401

Lab Visit Committee

Name Name of Lab Contact Number
Dr. M.A. Siddhiqui Mathematics lab 9827173652
Dr. Anupama Asthana Chemistry lab 98271-62574
Dr. Purna Bose Physics lab 04252-46227
Dr. Jagjeet Kaur Saluja Computer lab 99777-17571
Dr. Ranjana Shrivastava Botany lab 94792-27004
Dr. Kanti Chaubey Zoology lab 94241-08171
Dr. Anil Kumar Biotechnology Lab 98274-91253
Dr. Pragya Kulkarni Microbiology Lab 98261-42086

Dr. S.D. Deshmukh

Geology Lab

0329112268

Leader of Sub groups

Group

Group Name

Prof. In charge

Group-A

Dr. A.P.J. Kalam Group

C1-Dr. C.V.Raman Group

D1-Dr. Meghnath Saha roup

Dr. Sanjay Kumar Das

Dr. G.. Thakur

Dr. Vinod Sahu

Dr. Sanju Sinha

Group-B | B1-Dr. Shantiswarup Bhatangar Dr. Shakeel Hussain Dr. Mousmi Dey |

Group

Dr. Alka Mishra

Dr. Anupama
Kashyap

Associate In charge
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Committee for conducting MCQ Test
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Name

Department

Contact Number

Dr. Jagjeet Kaur Saluja

Professor, Physics

99777-17571

Dr. Ajay Pillai

Asstt. Prof. of Chemistry

94252-45612

Dr.V.S. Geete

Asstt. Professor, Chemistry

04252-44857

Dr. Vinod Sahu

Asstt. Professor, Maths

04241-09573

Dr. Rakesh Tiwari

Asstt.Professor, Mathematics

08265-23228

05849-34627
94063-78794
7000619219

94517-57987

99819-23039

Dr. Mausmi Dey Asstt. Professor, Zoology
Asstt. Professor, Botany

Asstt. Professor, Botany

; Dr. Shriram Kunjam

| Dr. Vijay laxmi Naidu
Dr. Abhishek Kumar Misra

Dr. Satish Sen

Asstt. Prefessor, Physics

Asstt. Professor, Botany

Committee for conducting New innovative idea competition and Student
feedback collection ‘

Contact Number
98271-62574
94241-08171

89627-82515
9329112268

98279-58247
83197-35275

90091-09019
70006-19219

Name Department
HOD, Chemistry

Professor & Head, Zoclogy
Asstt. Professor, Chemistry
Geology Lab

Asstt. Professor, Chemistry

Asstt. Professor, Political Science

Dr. Anupama Asthana

Dr. Kanti Choubey
Dr. Upma Shrivastava
Dr. 8.D. Deshmukh
Dr. Anupama kashyap
Dr. Shakeel Hussain

Dr. Anshumala Chandangar | Asstt. Professor, Economics

Dr. Vijay Laxmi Naidu Asstt. Professor, Botany

Help desk/Registration counter (Members will be present at 8.00 AM on 28" Aug.
2018 in Library reading room for students registration)

| S.No. Group Name
13451 Group A - Dr. A.P.J. Kalam Group

Professor Incharge
Dr. Sandhya Agrawal

Dr. Sanjay Das

Dr. Sanju Sinha

Dr. Prachi Singh
Dr. Shakeel Hussain
Dr. Mousmi Dey
Dr. Anita Shukla
Dr. G.S. Thakur

Dr. Alka Mishra

2 Group B - Dr. Shanti Swarup

Bhatnagar group

3 Group C - Dr. C.V.Raman Group




kS Group D - Dr. Meghnath Saha
Group

Dr. Vinod Sahu

Dr. Anupama Kashyap

Dr. Vijaylaxmi Naidu

August 2018 (After Lunch)
Group A

Committee for Trip to Purkhoti Muktagan, Creda Energy Park, Raipur On 31

i 78

Name

Department

Contact Number

Dr. Shakeel Hussain

Assitt. Professor, Pol. Science

83197-35275

Dr. Alka Mishra

Asstt. Professor, Zoology

79877-76939

Group B

Name

Department

Contact Number

Dr. G.S.Thakur

Asstt. Professor, Botany

94076-07847

Dr. Mausmi Dey

Asstt. Professor, Zoology

05849-34627

Group C

Name

Department

Contact Number

Dr. Vijaya Laxmi Naidu

Asstt. Professor, Botany

70006-19219

Prof. Durgesh Kotangale

Asstt. Professor, Computer Science

93298-80989

Group D

Name

Department

Centact Number

Dr. Sapna Sharma

Asstt. Professor, Sociology

98934-67679

Prof. Dilip Sahu

Asstt. Professor, Comp. App.

79873-09098

Group A

Committee for Trip to Science Centre Raipur on 30 August 2018 (After Lunch)

Name

Department

Contact Number

Dr. Nutan Rathod

Asstt. Professor, Chemistry

94061-17335

4 Dr. Prashant Shrivastava

Asstt. Professor, Geology

| 98271-78920

Dr. Sanju Sinha

Asstt. Professor Economics

08279-45397

 Group B

Name Department Contact Number
Dr. S.D. Deshmukh Asstt. Professor, Geology 0329112268
Dr. Anshumala Chandangar | Asstt. Professor, Economics 90091-09019

i Vinod Ahirwar

Librarian

04241-14401




Group C
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Name

Department

Contact Number

| Dr. Sanjay Das

Asstt. Professor, Geography

75873-08022

Dr. Upma Shrivastava

Asstt. Professor, Chemistry

89627-82515

Dr. Shri Ram Kunjam

Asstt. Professor, Botany

94063-78794

Group D

!7 Name

Department

Contact Number

Dr. Ranjana Sharma

Asstt. Professor, Geography

94062-41558

Dr. Vinod Sahu

Asstt. Professor, Maths

194241-09573

Dr. Jyoti Dharkar

Asstt. Professor, History

98262-34240

Committee for Collection of Mentors Feedback Form & Students Feedback Form

Name Department Contact Number
Dr. Qamar Talat Professor, English 94255-65387
Dr.V.S. Geete Asstt. Professor, Chemistry 94252-44857

Dr. Anita Shukla

Asstt. Professor, Physics

97556-34741

Dr. Abhishek Kumar Misra

Asstt. Professor, Physics

94517-57987

Dr. Dilip Sahu

Asstt. Professor,Computer Science

79873-09098

Transportation Committee for bus management, Raipur Airport for receiving Resource

Persons

Name

Department

Contact Number

Dr. O.P. Gupta

Professor, Commerce

99261-70704

Dr. S.D. Deshmukh

Asstt. Professor, Geology

9329112268

Dr. Than Singh Verma

Asstt. Professor, Hindi

94062-72857

Dr. Sanjay Das

Asstt. Professor, Geography

75873-08022

Dr. Shakeel Husain

Asstt. Professor, Political Science

83197-35275

Dr. Rakesh Tiwari

Asstt. Professor, Mathematics

98265-23228

Dr. L.K. Bharti

Asstt. Professor, Economics

94242-79195

Dr. Prerna Kathane

Asstt. Professor, Chemistry

98266-72649

Dr. Shriram Kunjam

Asstt. Professor, Botany

94063-78794

Prof. Dilip Sahu

Asstt. Professor, Comp. App.

79873-09098




Committee for Night Stay Bakliwal Bhawan, B Market- Sector-6, Bhilai
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Name Department Date of Stay Signature

Dr. Meena Maan Asstt. Professor, English 27.08.2018
Dr. Satish Sen Asstt. Professor, Botany 27.08.2018
Dr. Upma Shrivastava Asstt. Professor, Chemistry 28.08.2018
Prof. Durgesh Kotangale Asstt. Professor, Computer Science | 28.08.2018
Dr. Sanju Sinha Asstt. Professor, Zoology 29.08.2018
Prof. Jainendra Diwan Asstt. Professor,Sanskrit 29.08.2018
' Dr. Alka Mishra Asstt. Professor, Zoology 30.08.2018
- Shri Vinod Ahirwar Librarian 30.08.2018
Dr. Abhishek Kumar Misra | Asstt. Professor, Physics 31.08.2018

' Dr. Jyoti Dharkar Asstt. Professor, History 31.08.2018
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Govt. V.Y.T. PG. Autonomous Coilege, Durg (C.G.)
Time Table of Activities
DST INSPIRE Internship Science Camp 2018
August 28 - September 01, 2018
Time 28 August Time 29 August 30 August 31 August 01 Sept
8.30 to Break Fast 8.00 to Break Fast Break Fast Breakfast Breal
| 9.30 AM 9.00 AM
[ 10.00 AM Inaugural 9.00 to Lecture Lecture Lecture Lect
‘ to 11.30 Session 10.30 (Dr. Kanan Bala (Dr. Ali Dr. K.V.R. (D
i AM | Honorable Shri AM Sharma, Jaipur) | Mohammad, Murty K.H.Ch
i ' Shekhar Dutt Aligrah) | Baroda aAhmet
; Ex. Governor |
' CG & Dr. 10.30 to Lecture Lecture (Lecture Lect
Shailendra 12.00 (Dr. Ali (Dr. Vijay (Dr. Vijay (Dr. An
Sharaf VC Durg | - AM Mohammad, Mendulkar, Gupta New Chattoy
Univcrsit.v Aligrah) Mumbai) Delhi) y)
Prof. Kamal
| Kant Drivedi,
VC, RTM
University
Gwalior)

11.30 to High Tea 12.00 to Eye Check-up of MCQ Test 12.00 to 1.00 Lect
12.00 1.00 students PM Dr. Shri .
Noon Noon S New Innovative | Paul

Ideas
Presentation by
students
1.30 to Lunch Lunch - | 1.00 PM to 2.00 Lun
2.30 PM (1.00 to 2.00 PM
PM) Lunch
1200 to | Lecture 2.30 to Lab Visit Visit to Visit To Energy 2.30 to
1.30 PM | 5.00 PM Science City Park and PN
, Raipur Purkhoti Collect
500 to Tea Break From 2.00 to | Muktagan New | Feedbac
5.30 PM 5.00 PM Raipur stude
From 2.00 to &
5.00 PM Distribu
T.A.
stude

1.30 to Lunch 5.30 PM Cultural 3.30

2.30 PM Programme Valedi

2.30 to Lecture | funct

3.30 PM (Dr. S.K. Apte

BARC
‘ Mumbai)
- 3.30to Lecture
‘ 4.45 PM Udyan
Prajapati |
Ahemdabad |
4.45to Lab Visit ‘
| 530 PM |
[ 8.00 PM Dinner 8.00 PM Dinner Dinner — Dinner Din%




List of Keynote Speakers
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Name of the Speaker Subject Date of
s 5 Invited
Lecture
Shri Shekhar Dutt 28.08.2018
Ex. Governor Chhattisgarh
Prof. Kafnal Kant Drivedi, VC, RTM University Gwalior | Physics | 28.08.2018
Dr. Udyan Prajapati Maths 28.08.2018 |
Department of Mathematics, St. Xaviers College,
Ahmedabad
Dr. Shree Kumar Apte Life 28.08.2018
Head, Molecular biology division Bhabha Atomic Science
Research Centre
Dr. Kanan Bala Sharma Physics | 29.08.2018
University of Rajasthan, Jaipur
Prof. Ali Mohammad Chemistry | 29.08.2018
Department of Chemistry Aligarh Muslim University
Dr. Vijay Mendulkar Botany 30.08.2018
Department of Botany , Institute of Science, Mumbai
Dr. Vijay Gupta Maths 31.08.2018
NSIT, New Delhi
Dr. K.V.R. Murty Physics | 31.08.2018
MS University Baroda
Dr. Kishore H. Chikhaliya Chemistry | 01.09.2018
Department of Chemistry, School of sciences, Gujrat
University Ahemdabad
Dr. Amitabh Chattopadhyay Life | 01.09.2018
Centre for Cellular & Molecular Biology, Hyderabad Science
Dr. Aseem Paul Maths 01.09.2018

Educationist & Mentor




Life in the vicinity of operating nuclear power plants

Possible impact on environment, biodiversity, agriculture ond humen health

Shree Kumar Apte

Lmeritus Professor HBNy, 4 € Bose Notional Feliow-NST, and Raja Romaonna Lelipw-DAF
Bhobha Atomic Research Centre, Mumbal-200085

Nuclear energy 15 an efficient, powerful and clean resource that wall last the energy needs of
our planet way beyand the fossil fuels. Unlike plants based on foss!! fuels, the nuctear power
olants (NPPs do aot release ash, dust or green house gases and do net causs emvironmental
peliution it the conventional sense. The only way the NPPs can pessibly impact the
environment 15 sither by (i} margina! ingrease in the background radistion fevels sround NPPs,
or (i} release of farge volumes of thermal effluents, used as coolant in reactar condensers, into
the neerby water bodies, The back ground radiation leveis prevslent around NPPS are (a) vary
I (b} considered safe by tne regulstary agencies, and {c) continucusly dispiayed for the
wtormation of goneral public and therofore sasy 1o 'v'erffy_ Thermal effluent discharges from
MEPs are strictly regulated by the Ministry of Environment. Forests and Cisate Change, and
Central and State Pativtion Control Boards in our country. Yet every now and than, oress and

maidia tale aboul e poskible ddverse impact of operatihg NPPs on mvicrobeal, grant and human

fifer; fsheries aed agricultuee. and blodiversity and environment. Stodies sprosd over the fast
Wbl yesrs have generated a wealth of information about various aspers of creatures
{microbes, plards, anmals and humans) living In the vicinity of operating fuciear power plants

InIndia. This presestation will address the guestion “deoes operation of nuclear power plants

adversely impect human healtn, agriculture and biediversity,
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Introduction to Nanoscience and Nanotechnology
Prof. Kananbala Sharma {Retd.),

Semiconductor and Polvmer Science Laboratory, Department of Physics. U miversity wf Rajasthan, Juipar

Abstarct.

The development of new matenials for state of the art technologies in the present
scenario depends on the evolution and growth of nanostructures. The present talk
deals with the basic understanding of nanoscience. The matter at this size scale
exhibits very different properties from its bulk counterpart. It is this behavior
which makes nanomaterials suitable for innumerable applications in various ficlds
like electronics, optics, biomedical, agricultural. etc. The following objectives are
covered for ingestion by young minds:

® History and Development of nanoscience

® Why these nanomaterials are different: The size effect
® Properties of nanomaterials

o Applications of nanomaterials



ABSTRACT (1

Chromatography as Analytical Technique in Chemical Analysis

Ali Mohammad
Department of Applied Chemistry
Faculty of Engineering and Technology,
Aligarh Muslim University Aligarh (India)
Emailalimobammadi$@ gmail.com

Chromatography as an analytical technique has expended the scope of separation science 1o
provide efficient separations of mixtures containing neutral as well as charged compounds. The
tse of green solvents as well as of miceliar selutions in recent vears has brought this technique at
the lore-front of other instrumental techniques. [n micelies, the presence of hoth hvdrophobic
and nydrophific groups in the same molecule provide highly favourable environment for
achieving unique analytically impertant separations of organic and inorganic species of similar
nature. The capability of simultaneously separating molecular and ionic solutes is major
advantage of surfactants for justifving their excellent performance in- chromatography.
Furthermore, a new variant of chromatograhy termed as micellar TLC is enjoying popularity
because of its versatility, simplicity, cost effectiveness, reasonzble sensitivity. high selectivity
and wider choive of mobile phases,

Fo develop efficient environmentally benign TLC procedures for achieving analytically difficult
separations, attractive characteristics of  surfactants and TLC have been coupled as {i)
medification of mobiie phuse with agueous micellar sofutions of surfactants. (i) modification of
ihe mohile phase with muolecular solutions of lonic surfactants and (iii) direct modification of
statiopary phase by impregnating sith surfactants.

Thie present lecture is aimed to highlight the different modes of chromatographic techniques and

their very exciting applications in different fields such as biomedical. pharmaceutical, forensic,

and enviroamental analysis.
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Abstract (1)
Green Chemistry: Synthetic and Analytical Aspects Prof. Al
Mohammad
teclviical Rescarch Laboratory. Depavinieal of Apphied Chempsiry
wohy Mueshi Univensiey, Aigarh 2020002

Avig

The term “Green Chemistny™ coined by P T, Anastas OO0 s Bas bevome o
guiding source for protection of environment from its further damage. Belore
1990, the aim of scientists was 10 do new inventions in the feld pf chemisiry
without taking into consideration the effect of solvents and auxiliaries bemg wsed
by them on the environment. As a result, the use ol several volatile organic
solvents (VOCs) in laboratories and industries has & negative impact on the

environment,

The basic principles of green chemisiry encourage the scientists/chemists for using
safer solvents, developing low energy consumption methodologies, prevention of
waste formation and maximizatien of stem cconomy. Keepiy, these facts o mind.
the present talk swill Riohlicht the importance of wresn solvents i apaivtical
cheniistry and development of green arpanic reacuons. fnoouy Lsharator . we have
identified  eemain preen thin fayer chromatographic systems for on plae
identification of orgatiic moelecules with preliminary separation from thelr mudii-
component mixtures. Our emphasis has been to suggest alternative environmentsd
friendly solvents to replace previously in-use VOCs for chiromatographic studies.
The interesting examples of green organic synthetic methadologies will also he

presented as guiding routes for future development of vero waste technolegies.




|
|

Algal Biotechnology — A Futuristic approach
Prospects & Challenges

- (uest Lecture by Prot. Vijay D. Mendhulkar
Institute of Science, Mumbai-32.

Algal Biowechnology is the technological application of algae or
their denvatives to synthesize or modify products or processes for specific use Algae are a
group of autotrophic organisms that grow luxuriously on land. water and soil. Because algae
are able to replicate rapidly in nature and require minimum nutriemts fike nitrogen and
phosphorous along with water and sunlight for growth, they have atracted the attention of

rescarchers and imdusinal experts as potential producers of beneficial algal bio-products.

Current Scenario: Recent years have witnessed fast growing developments in algae
biotechnology. There 1s a broad range of diversity in algse biotechnology research and
industry. Algae are used as bioreactors for producing bio-products like microeystins and
sulphated polysaccharides which exhibit anti-tumor and anti-viral activity respectively:
crvironment-friendly biopolymers like poly-hydroxy-alkancates; single-cell protein based
nutraceuticals: dyves and pigments used in textile and cosmetic industry, Light-sensitive
proteins from algac represent a comerstone in the emerging Hiekd of optogenetics. This is in
addition to the many efforts that are currently being undertaken to make algae corapetitive for
production of bivenergy and biofuels and provide an alternative to non-rerewable eneray
products.  Algal species are also been explored towards developing bioremediation
technology for cean-up of toxic industrial pollutants aceumulated in environment. Algal
nansshiotechnology s anuther evolved technology that emplovs algal extracts for symthesis of

matal nuopurticles o be used as medicinally significant biomalecules

Future Prospects: Fotare trends 10 Algal Biotechnology are very cocenraging. Applied
research approaches based on mass-cullure strategics include bloprovess  enginedring.
fermentation. harvesting and downstream processing. A powertul driving force in algal
bivtechnology is the enticing option o use genetically improved organisms. Selectable
marker penes. reporter genes. promoters, transtormation technigues and other genetic tools
and methods have been developed lor few glgal specics and this melecular toolbex is
becoming increasingly powerful. Quite & few algae genomé sequencing projects are
completed and others are 1 progress or planned facilitating genetic engineering. Transgenic
algae promuses a much broader field of applications through additionally acquired
physiological capabilities and they open the door W improved algal bio-products and

miclecular Ganime,
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Challenges: The research goals in algal biotechnology include findings on increase m the
reproductive rate. mmproyement in metabolism of essential nuwrients and enhancement in
production of desired oils. fuel-grade alcohols or proteins. Research needs to be hastened for
sequencing and annotating the genomes of major algal species. Genomic data will assist
researchers in understanding the metabolic processes through which algae convert carbon and
nutrients into lipids or carbohydrates. Greater understanding of algal metabolism and
response to growth conditions will inform further research. Genetic engineering techniques
currently used in plant and microbial biotechnology. including synthetic biolog and
metabolic engineering, can then be employed 1o enable algal species W synthesize
commerciatly uselu products,

Algae are an exuemely diverss group of organisms and therefore
provide a substantial reservoir of biomolecules, celiular functions and physiological
characteristics. Insight into cellular and molecular mechanisms and the opportunity © use
algae as green cell-factories will result in magnifving the economic importance ol algal
product as an outeome of advanced level algal rescarch. .

R R o e AR SR ———

27



Mathematics-Facts and Applications

Vijay Gupta
Department of Mathematios
Netagt Subhus Institnte of Technology
Seeror 3 Dwarka, New Delli-1 10078, Insdin
vitavenpraill ] ahonmarl.com

Abstract. Mathematics ig an important branch of Seisnea. 18 i one of
the most unpertant subjects of our life, Mathematics is nseful evervwhere
no watter 1o which area and profession yon belong to. Mathematics offers
rationality to our thoughts. In the present talk, we discuss about some of
the applications of Mathematics in our daily life. We also give an idea of
special munbers along with some facts and their funther applications, The
quantum calenlus s also an important area of Mathematios, Phvsics and orher
engineenng branches. We give some outlines of the basies of quantum and fe
guantinn caleuhis. To the end, we also discuss about soie ideas of probabiiity

Al statistics.
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. CLASSIFICATION, CHARACTERISTICS, SOLUBILITY AND
| BIOCHEMICAL FUNCTION OF VITAMIN

Kishor Chikhaliya
Department of Chemistry, School of Science, Gujrat University, Ahmedabad

ABSTRACT

amin plays a very important role in life. Their classification, characteristics, solubility and
chemical function with reference to each structure will be discussed. Concept of reaction
=chanism, effect of physical parameters in determining rate of reaction. Application of name
sction in preparation of various bioactive scaffold will be discussed. Application of transition
in organic synthesis, it's effect of economy of reaction and green chemistry will be
ed with living current examples. HIV life cycle, important drug molecule of each stage,
velopment of crystal structure of enzymes of some class and based on structure synthesis of

2¢ molecule will be discussed.



Excitements in Fluorescence Spectroscopy

Prof. Amitabha Chattopadhyay
Centre for Cellular and Molecular Biology, Uppal Road, Hyderabad
amit@ccmb.res.in
URL: http://e-portal.ccmb.res.in/e-space/amit/Pages/Index.htm

Fluorescenice has emerged as a powerful tool in modern chemical and biological
research due to high sensitivity, suitable time resolution, minimal perturbation, and
multiplicity of measurable parameters. There are very few areas in contemporary research
in chemistry and biology where some form of fluorescence-based measurements are not
used. What makes fluorescence spectroscopy so useful in chemical and biological
research? In my talk, I wiil focus on the fundamentals of fluorescence spectroscopy that
makes it such an exciting tool and application of fluorescence spectroscopy to
representative problems. In addition, I will have an interesting demonstration of
fluorescence in the class room !
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Biomembranes: The Basic Unit of Life

Prof. Amitabha Chattopadhyay
Centre for Cellular and Molecular Biology, Uppal Roag, Hyderabad
amit@ccmb.res.in
URL: hitp://e-portal.ccmb. res.in/e-space/amit/Pages/Index.htm

Biological membranes are complex assemblies of fipids and proteins that allow celivlar
compartmentalization and act as the interface, through which celis communicate with each
other and with the external milieu.The biological membrane therefore constitutes the site of
many important cellular functions involving transfer of information from outside to the interior
of the cell. I will provide an overview of biological membranes with a historical perspective
(cil/water paradigm) and early membrane models, I will explain what holds the membrane
together (hint: it &5 not an attractive force). 1 vwill end my lecture by highlighting the relevance
of membranes in today’s drug discovery in the clinical context.
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Laboratory visits

Botany Department.................
Biotechnology Department.....
Chemistry Department...........
Geology Department..............
Mathematics Department................
Microbiology Department....
Physics Department..............

Zoology Department.............
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DEPARTMENT OF BOTANY

Established in the year 1958 with undergraduate course and postgraduate course
s started in the year 1972. The eminent professors of the department made great
smtribution in research field, Dr. S.K. Sharma in taxonomy, Dr. Choudhary in
athology, Dr. Karkoon in pathology microbiology, Dr. P.C. Panda in physiology and
- J.N. Verma in pathology. The department has well equipped laboratories with
sojection facilities. It has a track record of producing university rank holders who are
suing education and research in the institutes of higher learning in India. The

martment organizes nature walks, field trips, botanical excursions, industrial visits.

aculty
e — Dr. Ranjana Shrivastava
sgnation - Professor and Head

ame — Smt. Gayatr Pandey
ssenation - Assistant Professor

- Dr. K.I. Toppo
'_ snation - Assistant Professor

me - Dr. Shubha Gupta
emation - Assistant Professor

- Dr. G.S. Thakur
pation - Assistant Professor

- Dr. Pragya Kulkarni
sation - Assistant Professor & Prof. Incharge Microbiology

- Dr. Shriram Kunjam
=tion - Assistant Professor

- Dr. Vijay Laxmi Naidu
ation - Assistant Professor

-='jf - Satish Sen

son - Assistant Professor
ve: Study the different stages of mitosis cell division on root tip

‘2 Onion plant with root



TEF ]

Feulgen stain

1 N HCI

Scissors

Forceps

Razor blade

Pasture pipette

1.5 ml microfuge tubes

Dissection probe with wooden back
Microscopic slides and cover slips
Water bath

Light Microscope

AT TR e B0 O

Theory

A process by which a parent cell divides into two or more daughter cells is called cell
division. Cell division is a small part of the cell cycle. In normal eukaryotic cells, the type of

cell division is known as mitosis.

In cukaryotes, DNA replication is followed by a process called mitosis which separates
the chromosomes in its cell nucleus into two identical sets, in two individual nuclei.. Mitosis is
followed by cytokinesis. The process of Mitosis is divided into four stages: Prophase,

Metaphase, Anaphase and Telophase.

Prophase: During this stage, the chromosomes super coil, condense and become visible for

first time during the cell cycle. The spindle fibers start forming. The nuclear membrane starts

disintegrating.

Metaphase: During this stage, the spindle fibers reach and attach to centromere of each sister
chromatids. The chromosomes align along the center plane of the cell. The nuclear

membrane disintegrates completely.

Anaphase: During this stage, the centromeres start splitting and the sister chromatids begin to

migrating towards the opposite poles of the cell.

Telophase: During this stage, the chromosomes are clustered on the either end of the cell. The
nuclear membrane starts reforming. The cell plate (new cell wall) starts to form between the

two daughter nuclei. This will be followed by cytokinesis.

Mitotic Index

The percentage of cells undergoing mitosis or it is defined as the ratio of no. of cells in

the dividing phase to the total number of cells observed. This will help to identify the region of
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mitotic activities. Mitotic index helps us to quantify the cell division. Mitotic index

es with increasing distance from root tip. That means gradual decrease in cell division

it moves from the zone of cell division to the zone of cell elongation. The meristematic

n in the root tip is the actively growing region and thus the mitotic index is high.

Mitotic index = n/N x 100

‘ake the onion plant with newly sprouted roots and cut two root tips using scissors and

er them into a plastic microfuge tube.

. Fill 2/3 of the tube with 1N HCl using a dropper.

_ Place the tube in a 60°C water bath and incubate the tube for 12- 15 minutes.

_ Remove the tube from the water bath after the incubation.

. Discard the HCI from the tube using a Pasture pipette to the running tap water.

. Add some drops of distilled water into the tube and rinse the root. Then remove the
water from the microfuge tube using the Pasture pipette. (Rinse the roots at least three
times).

. After the washing step add 2-3 drops of Feulgen stain into the tube with root tips and
incubate the roots for 12-15 minutes. (During the incubation, the very tip of the root
will begin to turn red as the DNA stains the numerous small actively dividing cells at
the time).

. After the incubation remove the stain using a Pasture pipette.

8. Again rinse the root tips with distilled water. (Rinse the roots at least three times).

. Transfer a root from the tube to the centre of the micr;)scopic slide and add a drop of
water over it.

. Take a razor blade and cut most of the unstained part of the root.

. Cover the root tip with a cover slip and then carefully push down on the cover slide
with the wooden end of a dissecting probe. (Push hard, but do not twist or push the
cover slide sideways). The root tip should spread out to a diameter of about 0.5- lem.

_ Observe it under a compound microscope in 10x objective. Scan and narrow down to a

region containing dividing cells and switch to 40x for a better view.



Figure- Mitosis in Onion Root Tip

Objective: To study the stomatal distribution on the upper and lower leaf surfaces
and to calculate the stomatal index.

Materials Required:

Four O Clock plant

Glycerin

Safranin Solution

Forceps

Microscope

Glass slide |
Coverslip

Blade

Watch glass

TR o o op

Theory
What is Stomata?

Stomata are minute pores found on the epidermis of leaves and young shoots of plants

that are used to control exchange of gases. The pore is surrounded by a pair of specialised cells

called the guard cells that are responsible in regulating the size of the opening,.

Water is released through the stomata into the atmosphere in the form of water vapour
through the process called transpiration. Besides this, the exchange of oxygen and carbon

dioxide in the leaf also occurs through the stomata.
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istribution of Stomata

Distribution of stomata varies between monocots and dicots, between plant species, and

stween the underside and top side of the leaves on a plant.

ymata are found more on plant surfaces thriving under higher light, lower atmospheric

»on dioxide concentrations and in moist environments.

sually the lower surface of a dicot leaf has a greater number of stomata while in a monocot

f they are more or less equal on both surfaces. In most of the floating plants, stomata are

pund only on the upper epidermis.

lation of Stomatal Index

The distribution of stomata on the upper and lower surfaces of the leaf can be studied

removing the peels of the leaf from the upper and lower surfaces and observing the same

xler a microscope.

The count of the number of stomata and epidermal cells in the microscopic ficld is

en and the stomatal index of each surface of the leaf can be calculated using the following

bemula:

No: of Stomata

= - x 100
No: of Stomata + MNo; of epidermal cells !

Stomatal index =

Pluck one fresh leaf of a four-o’clock plant.

Take two watch glasses and pour some distilled water into the both watch glasses.
Split the leaf from the four-o’clock plant obliquely.

Take the peel from the upper surface of the leaf using the forceps.

Place the peel into a watch glass containing water.

Take another peel from the lower surface of the leaf using the forceps. -

Place the peel into the other watch glass containing water.

Using a dropper, take few drops of Safranin solution and put it into the two watch

glasses.

Take two clean glass slides and place the leaf peel on the slides one by one, using a

brush.

Take a blade and cut a small rectangle or square piece from each peel.
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» Take some glycerine using a dropper and put. one drop of glycerine on both slides.
« Take a cover slip and place it gently on the peel with the help of a needle.

» Take the glass slide and place it under compound microscope.

» Observe under the microscope.

e Count the number of stomata in the peels of both upper and lower epidermis of the leaf

appearing in the microscopic field.

Objective: To study the effect of CO, on photosynthesis.
Materials required: Wilmott's bubbler, water, twigs of Hydrilla, NaHCO;, stopwatch etc.

Principle: The process of photosynthesis is affected by many factors. Blackmans law of
limiting factor (1905) states that the rate of a process affected by a number of factors is limited
by the pace of the slowest factor. Thus if all the other factors are kept constant, the factor
affecting the rate is at minimum. The rate gradually increases with the increase in the amount
of this factor till the rate becomes constant. The rate now does not increase even though the
amount of this factor is increased because another factor has now become factor in the

minimum.

Atmosphere has 0.03% CO, from where it is absorbed by the plants. Photosynthesis tolerates
considerable fluctuations ivith the decrease and increase of CO,, however, with the increase or
decrease in the CO, concentration, corresponding increase or decrease in photosynthesis takes
place. Higher concentration reduces the rate. Hydrilla being an aquatic submerged plant
releases CO; in water which can be observed by evolution of bubbles in water. Rate of

photosynthesis can be estimated by rate of evolution of bubbles in water.

Procedure:

1. A wide mouthed bottle is completely filled with tap water, a cork is then fitted at its mouth
through which a glass tube wide at its open end is passed so as to dip its lower end in pond

water, and thus a Wilmott’s bubbler is prepared.

2. Another narrow glass tube open at both the ends is made into a bent jet and introduced into
the first glass tube. The twigs of Hydrilla are tied at the lower end of this narrow glass tube

inside the bottle.
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entire set up is kept under sunlight for photosynthesis to occur.

For studying the rate of photosynthesis different amount of sodium bicarbonate are added to

Concentration of NaHCO; Time taken for 5 bubbles
00g
5.5¢g
1.0g

2.0g

3.0g

- rate of evolution of oxygen bubbles is a measure of photosynthetic rate. When no salt 1s
bubbles are not evolved. This shows that photosynthesis is not taking place. This is
> tap water does not contain sufficient CO,, the rate of photosynthesis increases with the
adition of sodium bicarbonate because it increases the supply of CO, The increase in the rate

muinues till some other factor becomes limiting,.
autions:

- apparatus should be made air tight so as not to allow air bubbles to escape.

Evolution of bubbles should be observed carefully.

Oy e rs T U AT I
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Explanation

* The rate of photosynthesis increases linearly with increasing CO, concentration (from
point A to B ).
» The rate falls gradually, and at a certain CO, concentration it stays constant (from poin:

B to C). Here a nise in CO; levels has no effect as the other factors such as light

intensity become limiting.
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gective: Study of different medicinal plants and their uses.

The term “medicinal plant” includes various types of plants used in herbalism
shology" or "herbal medicine"). It is the use of plants for medicinal purposes, and the study

mch uses.
¢ of Medicinal Plants

Medicinal plants have a promising future because there are about half million plants
and the world, and most of them their medical activities have not investigate yet, and their

@cal activities could be decisive in the treatment of present or future studies.
racteristics of Medicinal Plants
snal plants have many characteristics when used as a treatment, as follow:

ergic medicine- The ingredients of plants all interact simultaneously, so their uses can

ent or damage others or neutralize their possible negative effects.

apport of official medicine- In the treatment of complex cases like cancer discases the

sonents of the plants proved to be very effective.

eventive medicine- It has been proven that the component of the plants also characterize
«ir ability to prevent the appearance of some diseases. This will help to reduce the use of
chemical remedies which will be used when the disease is already present i.e., reduce the side

st of synthetic treatment.

Recently, WHO (World Health Organization) estimated that 80 percent of people
gwide rely on herbal medicines for some aspect of their primary health care needs.

seding to WHO, around 21,000 plant species have the potential for being used as medicinal




How to choose the suitable plants

Itis very important te know which plant is more interesting for each affected organ. Although most
medicinal plants can be used to cure diseases that affect different parts of the body, there are certain
plants that are associated with a particular organ,

The reason for this is due to its particular effectiveness in healing the organin question. For example,
aloe vera is often associated with the skin, for its properties to regenerate and heal cuts, wounds, grai
and other imperfections.

The following drawing shows some very famous plants and the corresponding organ with which they a

associated.
PLANTS FOR EVERY ORGAN
NERVOUS §. =i HEART
Ginkgo 7\ Garlic
F" Tomatoes
i LIVER . KIDNEYS
Turmeric Bearberry
LY Artichoke Raspberry
PANCREAS _ SKIN
Ofrger Aloe i B
Whale-grale Cucumber ", |
products
Conclusion

As our lifestyle is now getting techno-savvy, we are moving away from nature. While
we cannot escape from nature because we are part of nature. As herbs are natural products they
are free from side effects, they are comparatively safe, eco-friendly and locally available.

Traditionally there are lot of herbs used for the ailments related to different seasons. There is a

need to promote them to save the human lives.
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LIST OF MEDICINAL PLANTS AND THEIR USES

; Common ; . -
Family c:]r:me Habit | Parts Used Propagation Medicinal Uses
Hysteria, Nervous
Malvace Musk Stem Leaves Seed/Stem disorder,
: Herb : " s
ae bhendi Root cutting Antispasmodic,
Carminative, Scabies
Amnesia, Heart
HEoTace Bach Herb Rhizom Rhizome palp}tatlons,
ae Insomnia, Tetanus,
bronchial asthma
i Carminative, Ski
Liliaceae Ghrltlfum Herb Leaves, bud - i S_m
ari, disease, Purgative,
s | Astara Brain tonic, Paralysis,
Akarkra | Herb | Root, Stem Sead Headache, Epilepsy,
m ae :
Ophthalmia
Brain disease,
Weak mall
Liliaceae | Shatavar | Herb | Tuber, Root Seed/Tuber o ness,? i
Eye tonic, Eye
disease.
Jane Diabetic mellitus,
P Sadabhar | Herb Root, leaf Seed Hypertension
ceae :
leukemia
Hysteria,
Epilepsy,Appetite,
Diarrhea,
i Filariasis,Ski
Apjacen Bramhi Herb | Whole plant Seed . REmERR A
e disorder, wound
cleaning,Chronic
Ulcer Tuberculosis,
Ulcer, Fever
Bone fractures, |
Cough, piles, Asthma,
Vitaceae | Hadjod Herb | :eaves, Stem | Stem cutting Scurvy Swelling,
Digestive troubles,
Wounds
s Astringent, stimulant,
S ingi ! Seed igestive, Fever,
il keokand | Herb Rhizome, ?e / DAGRSRNE, (e i
SUS aceae Rhizome Cough, Worms, Skin
Root :
disease
. ; Purgative, Astringent,
r [ Rh
@ | Zingiber | i4i | Shrub S Seed Anthelmintic, Fever, |
. aceae Flowers Rhizome . o
Diarrhoea, itching




Stomachic to
Diaphoretic, Dit

i | G 2 : :
11 Cym'bopogon Geaning Leman Herb eaves,. rass Stem cuttings | Refrigerant,Rin
, citrates e Grass oil :
m, Antispasmi
Stimulant,
Swelling,
ipl Seed Astri ;9
12 ymnema Peripac Gurmar | Shrub Leaf, Root = /.Stem ’ stringent,
sylvestre aseae cutting Diabetes, Glyco
Snake bite
. : Dysentery,Diar
Ixora Rubiace | jungle root,Flower. - 4 : e.y _I_
13 _ Shrub Seed Colic pain, Ecz
coccinea ae flame Fresh leaves ,
Wounds, Skin |
J j | Anthelmintic, L
14 SRIlAAR Resuy Moghra Herb | Leaf, Flower | Stem cutting e e.mm.tf
sambac e Skin diseast
Scabies, Eczema
- J h h ' :
15 BECOpI E.up arb Safed Shrub Leaf Seed Stem cutting | worm, Antiswe
curcas iaceae arand .
Depurative, Ca
Pheumatisn
| t Lami i
| 3 | Mentha AMACE | budina | Herb Leaf Stemeutting |  OHSPRsMOg
arvensis ae Antiseptic,
Carminatice Diu
, Joints pain, Artt
Vit Vv t ? .
17 e £i0eng Nirgundi | Shrub S remena Stem cutting | - Heardache, uls
negundo ceae | Stem
Wound
Sedative, Nerv
toni Insomni
Carminative
Wi i | Asl A inti
18 :rh?nfa Solanac shwaga Shrab | ‘Leaf Ruut ssed nthe‘Imlntﬂ
somnifera eae ndha Abdominal pa
Constipation, W|
Blood disord
QOeded
Astringent,
Antiseptic,
Taget | A
19 AL slerace Genda Herb Leaf, Root Stem cutting Amenorrhoe
, erecta ae i gt
Wounds, injuri
ache
insecticidal, Qe
Chronic ulc
Ocimum Lamiace Earache, Abdo
20 Tulsi Herb | Leaf, Flower Seed Pain Helminthi
sanctum ae

Pyorrhea, BI
purifier, Scabi
Eczema, Ring
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DEPARTMENT OF BIOTECHNOLOGY

he Department of Biotechnology was established from the session 2005-2006 by
er no. 914/2005, dated 20/4/05 of Directorate of Higher Education, Govt. of
msgarh, with both Undergraduate and Postgraduate programme and the programme
affiliated by Pt. Ravishanka Shula University, Raipur by order no.
= /Affl./2007, dated 17/5/2007. Pt. Ravishankar Shukla University, Raipur has
mized our department as Research Centre for Ph.D. Programme in 2011 by order no.
se/Res/2011, dated 30/07/2011. Latter in 2012, the Department of Biotechnology,
of India has granted us STAR College Programme.
em and objective of the department is to nurture youth of the state for scientific
sweation of natural resources in sustainable manner, to explore health problem of the
and to protect environment and Biodiversity of the state by the help of tools and
saques of Biotechnology. To fulfill the mission of exploration of natural resource,
= health cause and environmental protection, the department has initiated skill
sment among youngsters of the state by UG, PG and Ph.D. programme.
- the aim of above mission and vision the department is organizing UG, PG, Ph.D
smme in close collaboration of various international, national institutions and
srial houses, so that we may provide skilled human resource to the academic and

wrial houses for overall growth of Chhattisgarh state and finally Nation.

- Dr. Anil Kumar

gmation - Professor of Zoology & HOD, Biotechnolgy




DNA Isolation from Plant

Principle

Good quality DNA is a prerequisite for all experiments of DNA manipulation.
plant DNA extraction protocols comprise of the basic steps of disruption of the cell wall
cell membrane and nuclear membrane to release the DNA into solution followed b
precipitation of DNA while ensuring removal of the contaminating biomolecules such

the proteins, polysaccharides, lipids, phenols and other secondary metabolites.
Reagents Required

* Extraction(CTAB) Buffer

1.4 M Na Cl

100 mM Tris (pH 8.0)

20 mM EDTA (pH 8.0)

2% Mercaptoethanol

2% CTAB

Adjust all to pH 5.0 with HCL and make up to 100 ml with H20.
*  Chloroform : Isoamyl alcohol (24:1)
« RNase A (10mg / ml)
- 70% Ethanol
* 1X TE Buffer

Protocol

* Take 1 gm of fresh leaves and keep in deep freezer for 1 hours.

* Crush in mortar pestle by applying CTAB.

+ Centrifuge at 14,000 rpm for 15 min.

* Transfer supernatant tolfresh eppendorf tubes and add 700ul Chloroform : Isoam
alcohol (24:1).

+ Again centrifuge at 14,000 rpm for 15 min.

* Three layers forms, transfer first layer to fresh eppendorf tubes.



Add chilled ethanol, cloudy appearance seen.

DNA precipitates, remove alcohol and dry the pellet.

Dissolve in TE buffer and preserve at 4°C.

- Plant Tissue Culture (Surface Sterilization, Media Preparation and

Micropropagation)
ace Sterilization

lants surface sterilization:
+ Explants washed with sternile water.
e Explants washed with 70% alcohol for 30 seconds.
e« Washed with sterile distilled water for 2 or 3 minutes.
e The explants washed with 0.01% mercuric chloride ~ Tween 20 {1 o1 2
days ) for 10 minutes .

Then washed with stenile distilled water four times.

= 4 punutes
- 4 nunures
- 4 minutes

= 12 munutes

Preparation

| medium is formulated so that it provides all of the compounds needed for plant

and development, including certain compounds that can be made by an intact




DMENTUTRIENTS STOCKS

Numient salrs and vitainins are prepared as stock solutions (20X or 200X concent
required in the medium) as specified. The stocks are stored ar 4% . The desire
concentrated srocks is mixed 10 prepare 1 liter of medium.

Murashige T & Skoog F (1962) A revised medinm for rapid gyrovwth and bid
fobacco tissue cnltures. Physiol. Plant 15: 473_497

'_\'IS-xnnjur salts mg/1 L. inedinm S00 ml stock (Z0X)
1. WH, INOQ, 1650 mg 16.5 gm
2. KINO 1900 1ing 19 =112
3. Cacl:.2H-O o A440 mge 4.4 gan
. NIgSOy. TH-O) 370 g 2.7 211
S. KHPO, =1 170 gz - - 1.7 gm -
ATS minor salts mg/1 Lo medinm S00 ml stock (200XN)
1. HiBOy G.2 mg 620 g
2. MnS0O,,. 4H.O Z2Z2.3 mg 2230 g
3. ZnSO, 4H O B.G6 mg S60 mgz
4. K1 0.853 mgz S3 mig
5. NahMoQ, 2H-.O 0. 25 nie 2S5 g
6. CoCl: 6H-O 0.025 g 2.5 mg
7. CuSOy SHLO 0025 mge 2.5 mg
MMS Vitamins mg/l L medinm S00 ml stock (Z00X)
. Thaamine (HC'1) 0.1 mg . 10 1
2. Thacine: =00 0.5 mgz S50 g r
3. Glveine CAITH, =l 2.0 mg 200 mig
4 Pyvrodoxine (HC1) 0.5 mg S50 mg
Iron. S00mIl Stock (200X)
Dissolve 3. 725zgm of Na;EDTA (Ethylenediamineretia acetic acid. disodium
salt) in Z50ml dH.O  Dissolve 2. 785gm of FeSO,4. 7H-O in 250 ml AdH.O
Boil Na.EDTA solurion and add to it. FeSO, solution zenily by stirring.

PLANT GROWTH REGULATOR STOCK

The heat-labile plant growth regulators are filrered through a bacteria-proof membrane (0.22 p
filter and added to the autoclaved medium after it has cooled enough (less than 60° C). The stock
of plant growth regulators are prepared as mentioned below.

Plant Growth Regulator | Nature Mol. Wt. | Stock Soluble in
(1 mMI)

Benzyl aminopurine Autoclavable | 225.2 IN NaOH
mg’ ml

Naphralene acetic acid Heat labile 186.2 mg’ ml Ethanol

The desired amount of plant growth regulators is dissolved as above and the volume is raised wi
double distilled warer. The solutions are passed through disposable syringe filter (0.22 pm).
stocks are stored at —20° C.
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opagation

potency of plant cells and tissues form the basis for in vitro cloning i.e. generation
guplication of genetically identical plants in in virro culture. This rapid
wcation allow breeders and growers to introduce new cultivars much earlier than
suld by using conventional propagation techniques. Micropropagation can also be

» establish and maintain virus free plant stock.

—> Surface Sterilization — Inoculation—»  Subculture—» Plant

'_ ment — Hardening

mpounds Detection

> commonly used source of natural products. Medicinal plants contain organic
sunds producing definite physiological action on the human body and these
- substances include tannins, alkaloids, carbohydrates, terpenoids, steroids and
sids Phytochemicals are natural compounds in the medicinal plants having defense

i1Sm.

2 for Cardiac Glycosides

0.5 ml of each extract was treated with 0.2 ml glacial acetic acid then ldrop of
~rric chloride (FeCly) was added to the solution. This was layered with 1 ml of

ated H, SO,. A reddish brown ring was occurred at the interface indicates the

ge of cardiac glycosides.
2 for Terpenoids

0.5 ml of plarii extract was added to the test tube then 2 ml of éhloroform was
to the solution. 3 ml of concentrated H,SO4 was added carefully from the wall of

@ tube, to form a lower layer. Occurrence of reddish-brown colour at the interface

es the presence of terpenoids.




3. Test for Steroid

0.5 ml of extract was dissolved in 3 ml of chloroform. The solution was filterec
2ml of concentrated H,SO, was added to the filtrate to form a lower layer. A reddish

brown colour ring at the interface indicates the presence of steroid.

4. Test for Flavonoid

0.5 ml ¢ extract and 5 ml distilled water was added to test tube then it w
filtered.5ml of diluted ammonia solution was added to the filtrate then concentrated H,SQ
was added. A yellow coloration indicated the presence of flavonoid. The yello

colour disappeared on standing.
Mitotic Index
Principle

Mitotic index is the measure for proliferation status of a cell population. It is defined
the ratio between number of cells in mitosis and total number of cells. This -will help
identify the region of most mitotic activities. Mitotic index helps us to quantify the ¢
division. Mitotic index decreases with increasing distance from root tip, that mea
gradual decrease in cell division as move from the zone of cell division to zone of ce
clongation. The meristematic region in the root tip is the actively growing region and th

the mitotic index is high.

Protocol

* Allow the roots of onion to grow and when it is grown up to 3cm length, the roo

* After cutting, roots were transferred into fixative (carnoy’s fixative 10ml of glaci
acetic acid + 60ml absolute ethyl alcohol+ 30ml chloroform).

* Root tips were then washed in distilled water for 1-2 minutes. After washing, t
root are transferred into 1N HCI for 20minutes.

* After that the root tips were stained with aceto-carmine stain (2gm carmine + 45
glacial acetic acid, make up it with 100ml distilled water) for 30min.
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irop of 1% glacial acetic acid (1ml glacial acetic acid + 99ml distilled water) was
ied and covered with cover slip and observed under microscope at 40x
ification.

litotic index is calculated using formula given below —

o. of cells in mitosis X 100

otal no. of cells




DEPARTMENT OF CHEMISTRY

The department of Chemistry was established in 1958 and PG programme wa
introduced in 1965. Since its inception, the department has crossed several mile stone:
The department offers under graduate courses- B.Sc. with Chemistry, Industrial chemistq

and Biochemistry and post graduate course- M.Sc. Chemistry with organic, Inorganic anq

physical chemistry as elective. The department also has facilities for Ph.D. programme i

Chemistry. All courses offered by the department are designed according to the needs a

demands of the current Industrial sectors and to make the students competent at local an

global level.

With 15 faculty, the department presently caters 1780 UG and 45 PG students an

I3 research scholars. Each faculty has specialized knowledge in different branches a

Chemistry. Faculty members are active in educational sphere across the state an
contribute to academic and research fields in various capacities like resource persons
reviewers, authors etc. both nationally and internationally.

Equipped with a state of the art instrumentation facility, research laboratories
departmental library and ICT tool. we are counted amongst the best department for
education in Chemistry across the State of C hhattisgarh which provides a comprehensive
teaching and research environment in chemical sciences.

The journey from a small department teaching under graduate students in 1958 te
DST-FIST supported department actively engaged in research activity is a result o
coordinated effort of dedicated faculty. The department has contributed immensely in the
college being accredited A+ grade by NAAC and achieving CPE- Phase III status b
UGC. The department strives to achieve its prime objective- to produce and train technics

and scientific personnel of the highest order of excellence having scientific attitude.

Faculty

Name - Dr. Anupama Asthana

Designation - Professor & Head




Dr. Alka Tiwari

stion -Professor

. Sukumar Chatterjee

ation —Professor

- Dr. Anil Kashyap

ation —Professor

- Dr. Manju Kaushal

gation —Professor

- Dr. Ajaya K. Singh

pation —Professor

- Dr. Nutan Rathod

mation —Professor

— Mrs. Upma Shrivastava

mation —Assistant Professor

: — Dr. Ajay Pillai

nation —Assistant Professor

g— Dr. V.S.Geete

ation —Assistant Professor

¢ — Dr Sunitha B. Mat_hew

ation —Assistant Professor




Name — Dr. Anupama Kashyap

Designation —Assistant Professor

Name — Dr. Prena Kathane

Designation —Assistant Professor

Name — Dr. Soma Sen

Designation —Assistant Professor (Guest Faculty)

VISIT PLAN

* Demonstration of advanced experiments

_ * Glass Apparatus Exhibit

* Virtual Tour of Instrumentation Lab

DEMONSTRATION OF ADVANCED EXPERIMENTS

*Synthesis of nanoparticles, polymer beads and its application,
Quantum dots and its application

*Silver tree and Chemical volcano exhibit, Blue bottle
experiment

|solation of casein from milk
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§S APPARATUS EXHIBIT

«Various types of tubes- ignition, test, boiling, graduated
Display of glasswares «Various types of pipettes, burettes, flasks, beaker
«Miscellaneous - desiccator, thieles tube, centrifuge tubes

«Various types of distillation assemblies, condensors
«Kjeldahl assembly, soxhlet extractor

Display of assemblies

sLandsberger, Man Singh Survismeter

Display of apparatus
isplay of glass appars +Ostwald Viscometer, Stalagmometer, Pyknometer

AL TOUR OF INSTRUMENTATION LAB

+AAS, FTIR, GC, UV-Visible spectrophotometers,

« COD meter, Colorimeter, Flame photometer,
Instruments Polarograph, Tensiometer, fluoroscence

| Advanced

«Visible Spectrophotometer, pH meter,

Simple Instruments e <
P «Conductometer, Turbiditymeter, Polarimeter

Miscellaneous +BOD incubator, Electrophoresis, ELISA reader
instruments «Shaker, magnetic stirrer, orbital shaker,

1: Blua Bottle reaction (revargible reaction).

ents: 1. 6g sodium hydroxideNaOH, 10g glucose,CsH120s, 300 cm’ distilled water, 0.2

at methylene blue indicator solution, One-liter conical flask, rubber stopper for flask.




Procedure: Take water in the flask, add sodium hydroxide pellet and dissolved it. Add glucos

|
when the sodium hydroxide gets dissolved. When all the glucose has dissolved, add five drops ¢

the indicator solution and swirl. Allow the content to stand, the blue colour in the flask slow

disappears forming a colourless solution. If the flask is shaken a few times, then the blu

colourrestores. This cycle of colour change can be repeated many times over a period of

minutes.

€xpt 2: Preparation of Zinc sulphide Quantum dot (Qd) and adgorptive removal of dye

Requirements: Zinc sulphide, Nicotinic acid, Sodium sulphide, Sodium hydroxide, Solochro

dark blue (SDB) dye.

Preparation: For Qd synthesis, 50ml of 0.5 M Zinc acetate solution is added to 50 ml
Nicotinic acid solution having 1.0% concentration. The pH is adjusted to 11 with IM NaOH
an appropriate amount of 0.1 M Na,S solution is quickly added into the mixture under VIgoro
stirring. Then the mixture is heated at 70°C for 120 min. The Qd was obtained by centrifugi

washing with ethanol and dryin in vacuum.

Dye Removal: Prepare 100 mg/l aqueous solution of SDB dye solution. Take a known aliquot
dye and dilute it to 10 ml with distilled water. Add known amount of Qd (0.04 g) into it and sh
vigorously or keep in shaker. Take small aliquot of the content at equal time interval and meas

the absorbance using spectrophotometer. Thus dyes and other toxicants can be removed using



. 3: Detaction of adulterants in given food samples

The deliberate contamination of food material with low quality, cheap and toxic
tance is known as food adulteration and thesubstance which lowers or degrades the
ity of food material is called an adulterant. Traders do it for their economic benefit but it
ts the health of the population.Hence effort must be made to check the food items to save
le from it had effects.

Detection of adulteration in following food items will be demonstrated — Vanaspati in

. Argimone oil in edible oil, Metalin yellow in pulses, Turmeric powder and chilli

der.

_4: Detarmination of pH of products uged in our daity Cife using pH meter

uirements: pH meter, buffer solutions, different sample solutions

The pH scale is a measure of the strength of an acid or base. pH is equal to the negative
ithm of hydrogen ion concentration. Acid has pH ranging from 0 — 7, base 7-14 and pH
3 indicates neutral. Most life processes can occur within narrow range of pH. For eg. pH of
is 7.2-7.4, food crops grow best at pH 7-7.8, saliva is slightly alkaline while stomach has
y acidic pH. Acids and bases come into play in everyday life in everything from digestion

fo0ds we eat to the medicines we take and even cleaning products we use.
Calibrate pH meter with buffer solutions (pH — 4.0, 7.0 and 9.2). Dip the electrode in

sample provided and note down the pH. The pH of 7.0, below 7.0 and above 7.0 indicates

the sample is neutral, acidic and basic respectively.

. 5: Green synthesis of silver nanoparticle from Ceaf extract of noem and its

cterization

uirements: 0.01 MSilver nitrate, neem leaf extract




Prepare 0.01M AgNO; and leaf extract. Collect the leaves and wash them with doub
distilled water and rinse off the extra water. Cut the leaves in small pieces and boil with doub
distilled water at 50-70°C for 30 min. Filter the extract using Whatmann filter paper, ar
collect them in clean and dried conical flask.

Mix the leaf extract and AgNO; solution in 1:1 ratio Stir it for 30 sec. The colour
solution turns green to yellowish brown, which indicate the formation of silver nanoparticle
Nanoparticle synthesis was confirmed by taking UV-visible spectra. The characteristics peak |

obtained around 400-480 nm, which conform the formation of silver nanoparticle.

Fig. 1: Leaf extract Fig. 2: Ag nanoparticle solution  Fig.3 : UV-Visible spectra of Ag nanoparticle

€xpt. 6: Preparation of caleium alginate 6eads and adsorption of dye onto the polym

Gead

Requirements: Sodium alginate, calcium chloride, methylene blue (MB) dye

Prepare 100 ecm’ of 3% solution of sodium alginate by dissolving 3 g of sodium alginat
in distilled water and make up the volume to 100 cm® with distilled water. Slowly drip t
viscous alginate solution through a needle of syringe into a beaker containing 200 cm’ 0.2
CaCl,. Beads are then washed 5-8 times with distilled water and stored in distilled water.

Prepare 50 mg/l aqueous solution of MB dye solution. Take a known aliquot of dye
dilute it to 10 ml with distilled water and add known amount of beads (0.1 g) into it witl
mechanical stirring at 250 rpm. Take small aliquot of the content at equal time interval a

measure the absorbance using spectrophotometer. Thus dyes and other toxicants can b

removed by adsorption method.
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j=nate solution (1.5%) was prepared by dissolving 1gm of sodium alginate in 100 ml of
.“ water with stirring until the solution become homogenous. For preparation of beads,
sed viscous solution was injected in the encapsulator, where it has the ability to charge
e of the beads. The voltage applied lies in therange of 400-1700 V. This surface charge
. the one-dimensional droplet chain in a funnel-like multiline stream. This prevents
sm hitting each other in flight, and from hitting each other as they enter the hardening
The process has been described in Figure 1.Sodium alginate solution (1.5%) was
§ by dissolving 1gm of sodium alginate in 100 ml of hot distilled water with stirring until
stion become homogenous. For preparation of beads, the prepared viscous solution was
8 in the encapsulator, where it has the ability to charge the surface of the beads. The
: applied lies in the range of 400-1700 V. This surface charge transforms the one-
sional droplet chain in a funnel-like multiline stream. This prevents beads from hitting
der in flight, and from hitting each other as they enter the hardening solution. The process
en described in Figure 1.

alginate solution (1.5%) was prepared by dissolving 1gm of sodium alginate in 100 ml of
ssilled water with stirring until the solution become homogenous. For preparation of beads,
enared viscous solution was injected in the encapsulator, where it has the ability ;[0 charge
eface of the beads. The voltage applied lies in the range of 400-1700 V. This surface charge
s the one-dimensional droplet chain in a funnel-like multiline stream. This prevents
from hitting each other in flight, and from hitting each other as they enter the hardening
sn. The process has been described in Figure ,Sodium alginate solution (1.5%) was prepared
solving 1gm of sodium alginate in 100 ml of hot distilled water with stirring until thesolution
- homogenous. For preparation of beads, the prepared viscous solution was injected in the
ssulator, where it has the ability to charge the surface of the beads. The voltage applied lies

range of 400-1700 V. This surface charge transforms the one-dimensional droplet chain ina




funnel-like multiline stream. This prevents beads from hitting each other in flight, and fror
hitting each other as they enter the hardening solution. The process has been described in Figure |
Sodium alginate solution (1.5%) was prepared by dissolving 1gm of sodium alginate in 100 ml ¢
hot distilled water with stirring until the solution become homogenous. For preparation of

beads, the prepared viscous solution was injected in the encapsulator, where it has the ability ¢
charge the surface of the beads. The voltage applied lies in the range of 400-1700 V. This surfac
charge transforms the one—dimensioﬁal droplet chain in a funnel-like multiline stream. Thi
prevents beads from hitting each other in flight, and from hitting each other asthey enter th

hardening solution. The process has been described in Figure 1

Fig. 4: Preparation of beads Fig. 5: Polymer beads

Expt. 7: Study of digplacement of metals 6ased on electrochemical gerieg

Requirements: Copper wire, silver nitrate, jar

The potential of an electrode at a given temperature depends upon the concentration of th
ions in the solution in which the electrode is dipping The term standard electrode potential i
used to designate that potential which is obtained when the concentration or the activity of t
tons in the solution in which electrode is dipped is unity and the temperature is 25°C. It i

denoted by symbol E°.

The standard electrode potential of the electrode can be determined by coupling
electrode with standard hydrogen electrode as reference electrode whose potential has be

arbitrarily taken as zero. The standard electrode potential of various electrodes have been se
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mned and arrangéd in a tabular form in the increasing order of their values, known as
swchemical series. There are several applications of electrochemical series. With the help
lectrochemical series we can study the displacement of metal having small negative or
ve reduction potential from solution. Deposition of silver on copper results in silver tree
ation is based on the fqllbwing half reactions:

Cu > Cu™+ 2e'E°=+0.34

Ag +2e > 2Ag' E°= +0.80

Cu +Ag" —>Cu™ + 2Ag E°=+0.56

L 8: Study of thermo-chemical reaction through chemical volecano

irements: Ammonium dichromate, match box

" In a chemical reaction, two or more chemicals react to give one or more products along
§ absorption and evolution of heat energy. A reaction in which energy is absorbed is called

hermic reaction and in which energy is evolved is called exothermic reaction.

e decomposition of ammonium dichromate is an interesting exothermic chemical
»n. The ammonium dichromate glows and emit spark as it decomposes and produce

chromium oxide ash. It looks like eruption of volcano (Lava).

1»Crn0; — CnOs + 4H,O + N;




€xpt. 9: Jsolation of Cagein from milk By isoelectric precipitation

Requirements: Skimmed milk, Acetic acid, Sodium acetate, Solvent (Ethanol, dieth
alcohol)

Casein, the phosphor protein of milk is separated from other protein by isoelectr
precipitation i.e, by adjusting the pH of milk to its isoelectric pH (4.8).

Gently warm 20 ml of skimmed milk in a 100 ml beaker. While stirring with a gla:
rod add 2 ml acetic acid solution along with 2 ml sodium acetate solution. Stir the suspensic
and centrifuge for about 45 seconds. Decant the supernatant carefully and filter the suspensic
using a filtration unit connected to a suction pump (Buchner funnel fitted with Whatmann No
filter paper disc). The moist precipitate is washed thrice with 20-25 ml of distilled water |
remove the salts. This is followed by two washes each with 20 ml of ethanol and diethyl ethe
Transfer the cake to a clean watch glass and spread the material uniformly and allow it to dr

at room temperature over night.
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DEPARTMENT OF GEOLOGY

Department of Geology was established in the year 1982 and the PG course (MSc.
bgy) started in this department in the year 1987. Since then, the department has
:d many milestones of achievement in its journey towards excellence. Alumni of this
mment are serving the country with their knowledge of Geology in the capacity of
ssor, Geologist entrepreneur, School teacher, consultant etc. Geology department is a
ized research centre for Doctoral Degree of Pt. Ravishankar Shukla University

and at present two research scholars are pursuing their Doctoral Degree.

lty

- Dr. S.D. Deshmukh

sation - Assistant Professor & Head

- Dr. Prashant Kumar Shrivastava

nation - Assistant Professor

— Ku. Khushbu Yadav

ation — Guest Faculty

UDY OF THE EARTH

whicct of Geology is to trace the structural progress of our planet from the earliest
angs of its separate existence, through its various stages of growth, down to its
condition. It seeks to determine the manner in which the evolution of the earth’s
surface features has been affected. It unravels the complicated processes by which
ontinent has been built up. Man’s inquisitiveness about, and his dependence on,
ment and the processes contributing to its change form the basis of studies in
. The domain of Geology being very vast in its subject matter and scope, only the

aches are mentioned below.
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which mould the surface of the globe through their ceaseless action through ages.
number of websites dedicated to learn about these processes and resultant landforms wi

beautiful images and illustrations can be visited on the web.

The scope of Structural Geology covers the study and interpretation of structures in roc
masses, it also deals with the underlying principles and mechanism of formation

various structures and their relation to the tectonic processes.

Mineralogy is the branch of Geology that deals with the study of physical, chemical

optical properties of minerals. Minerals serve as the building blocks for rocks.
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Crust

sey deals with the composition, forms, structures, textures and genesis of all the

isible into three main classes i.e. igneous, sedimentary and metamorphic rocks.

raphy is the branch of Geology which deals with the study of rocks in four
jons (the fourth being the time dimension). It arranges the rocks of the earth’s

the order of their appearance, and interprets the sequence of events of which they

he records.

successive period in the earth’s history, since the introduction of living things, has
marked by characteristic types of the animal and vegetable kingdoms, however
ectly the remains of these organisms have been preserved or may be deciphered,
jals exist for a history of life upon the planet. Palaeontology, the science of fossils
emains of plants and animals) has revealed a number of facts concerning the

son and migration of life forms through ages.
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The study of mode of occurrence, geographic distribution and origin of various minerJ
and rocks of economic importance is the subject matter of Economic Geology

comprises the study of ore minerals.

The study of geology is important for three main reasons: it feveals the deep histor
of the Earth, informs other sciences, and it is useful for economic purposes. Alme
everything we utilize in our lives has something to do with Earth. Hoines, streed
computers, toys, tools,'and so on are likely made of materials obtained from the Eart
Although the sun is the ultimate energy source of Earth, we rely on “Earth" energy soure
for our daily energy requirements (oil, carbon, nuclear energy obtained from uranius
etc). Geology science is'of paramount importance to locate those Earth €nergy Source
how to extract them from Earth more efficiently and at a lower cost, and with the smalle
impact on the environment. Water, an important natural resource, is scarce in many par
of the world. The study.of geology can help us find water resources underground to redu

the impact of water scarcity of people and civilization.

The study of geology also encompasses Earth processes which may affect overz
civilization. An earthquake can destroy thousands of lives in a few minutes. Al

tsunamis, floods, landslides, droughts, and volcanic activity can have an enormot
influence on civilization. Geologists study those processes and can recommend acti
plans to minimize damage in case such events will occur. For example, by studying flog
patterns of rivers, geologists can recommend areas to avoid when building new citie
towns, and residential neighborhoods in order to prevent future .damage. Earthquak
science, although a very difficult area of study, can help minimize damage to life an
civilization by estimating where earthquakes are most likely to occur (known as fau
lines) and to recommend the type of technology to be used in the construction of building

in these vulnerable areas.

LEARNING MODULES AT GEOLOGY LABORATORY
A . Identification of rocks and minerals: The rocks and minerals possess unique physi
properties. Study of these physical properties of various rocks and minerals shall be dor
during the lab visit.

B. Study of optical properties of minerals using petrological microscope shall be carrie
out.
C. Study of geological features using aerial photographs with stereoscope shall be done.
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DEPARTMENT OF MATHEMATICS

sment of Mathematics (Established in 1968) is a Star Performance
gsment declared By UGC under CPE Scheme.

. month of August 1958 visualized the advent of the Department of
Bematics. With the modest start it gradually ascended to a fully fledged
grment and on the marvelous 54 years tenure the department has been
snized as an important one of the grand center of teaching and research in
hematics.

% graduate classes came into existence in the year 1968.

department has been receiving acclaim as a research center under Pt.
vishankar Shukla University, Raipur since last 18 years.

department has developed well equipped computational lab and research center
uth mathématical softwares.

Department is actively engaged in activities like Regional Mathematical
Mympiad (RMO) which is the first phase of International Mathematical Olympiad
MO). RMO is organized by HBCSE and NBHM.
year workshops and examination of RMO are being conducted by Dr.
akesh Tiwari.
| January, 2012, a four days Sfate level workshop for district coordinators and
alified students for Indian National Mathematical Olympiad INMO has been
sanized.

The department has developéd expertise in the fields of Apprdximation Theory,
Fuzzy Topology,.Fixed Point Theory, Wavelets etc.

is general trend of the department to stimulate and ‘honour laborious and
meritorious student to encourage them and in this connection every year a "Silver
Medal" is being conferred to the student who secures highest marks in M. Sc
Mathematics Examination.

The Department brings out selected seminar papers of worth in the form of

Magazine "Ganit Suman".




Faculty

\ Name - Dr. M. A. Siddiqui
Designation - Professor

f Lab Visit—

Name - Dr. Padmavati
Designation - Professor

Name - Dr. Prachi Singh
Designation - Assistant Professor

Name - Dr. Rakesh Tiwari
Designation - Assistant Professor

Name - Prof. Vinod Sahu
Designation - Assistant Professor

. Latex programming

It is noteworthy that one of the Libraries named "Dr. Radha Krishnan" is being

by the PG students with their own contribution. The library caters tooks of variot

streams like General knowledge, Generai Awareness, Health Personali
Development, NET, GATE etc.

Educational tour for PG students is also being organized by department every yea
This types of tour aware the students with new and advanced acader

development running in various institutes.

Study of Mathematical models

Basic Geometry concepts

Discussion on Vedic mathematics

Visit to Dr. Radha Krishan Library

Brief introduction of Mathematical Olympiad
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DEPARTMENT OF MICROBIOLOGY

sartment is running under self financing scheme since 2001 for UG classes
W05 for PG classes. The department maintains its mission for academic
mvolvement of students in day to day management for specific duties and
==dom to students. It has good infrastructure for teaching and research. There
- laboratories, one central instrument rooms, two PG classrooms and one UG
‘etc.. Department is equipped with E classroom ard has two up-to date
‘computers with internet facility. Department houses, apart from regular and
steriological equipments, variety of advanced instruments like column
=phy, electrophoresis facilities, Fermenters, high speed refrigerated centrifuge,
scubator, laminar air flow stations, deep fridge and BOD incubators. The
¢ have its own departmental library with Text books, Reference books, Xerox
out of print books, Soft copies of reference books etc. Apart from that, the
subscribes some research journals with high Impact factor. The souvenir and
ses of Seminar and Conferences are also available to students to inculcate

aptitude ambng them.
and practical syllabus for PG classes are annualliy reviewed and revised by the
board of studies members. In the first semester, the students study core
slogy including bacteriology, mycology, virology and. Immunology etc. The
semester curricula covers basic concepts including biomolecules and metabolism,
i molecular biology and techniques in microbiology and Biostatistics subsequently
f applied and modern microbiology including environmental, food, agriculture,
- microbiology, microbial genomics and metagenomics included in third and fourth
ess. A unique feature of the curricula includes both theory and practical course for
soers and dissertation work in the fourth semester. Laboratory manual all the UG
5 Semester classes have been prepared in the department for the benefit of students.
seminars and assignment work is regular practice of the department. Students are
ed 1o prc;ﬁare day wise flow charts for practical exercises so as the experiments can
formed parallel to the theory course. Group discussions and Quiz is included in the
o methods during the semester. Students of Sem. III go to various reputed research

ptions to undertake project work for partial fulfillment of their course. The
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department has signed an MOU with Dept. of Microbiology, Govt. ERR college @

Science, Bilaspur to undertake Project work at PG level

\
Students are directed for R&D activities related to their courses. Extension camp an
social awareness campaigns are regularly arranged in the department. VA Mycorrhizal'
Rhizobium and Cyanobacteria based bio fertilizer formulations are being in progress if
the department. The faculty members of the department participated in National arJ_
International seminars organized by different local and outstation institutions ar{

published papers in peer reviewed journals. |

Faculty |

Name - Dr. Pragya Kulkami
Designation - Asstt. Prof. Botany & HOD Microbiology

|
|
Name - Mrs. Rekha Gupta 1
Designation - Asstt. Prof. ‘

|

Name - Mrs. Priti Mehta |
Designation - Asstt. Prof. ‘
|

“The science of microorganisms, including the study
Protozoans, Algae, Fungi, Bacteria, Cyanobacteria, Liche

Viruses, and Prions”
Study of Microorganisms includes their growth in laboratory conditio
observations, record preparation, final identification and further related studie
Growth in laboratory includes —
¢ C(Cleaning
The removal of visible soil and organic contamination from a device or surface, usi
either the physical action of scrubbing with a surfactant or detergent and water, or

energy-based process (for example, ultrasonic cleaners) with appropriate chemical agents

L L S B
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sation
- of physical or chemical methods to destroy all microbial life, including large
gers of highly-resistant bacterial Endospores
smtamination
s physical or chemical processes by which an object or area, contaminated with a
mful or potentially harmful microorganism, is made safe for handling or use. Such
gesses include physical removal of most contaminants, thermal destruction of
seical activity (sterilization), chemical inactivation (biocidal process), or a
sbination of these methods

ection
‘gencrally less lethal process of microbial inactivation (compared to sterilization) that
minates virtually all recognized pathogenic microorganisms but not necessarily all
sobial forms (for example, bacterial spores)
wculation
snsfer of microorganisms either from their source or actively growing culture stored in
pratory
re

wtively growing, visible growth of microorganisms growing under laboratory condition
f Microbiology
and Agriculture Microbiology: Production of compost, management of diseases

of role of microcrganisms in food.

ation and Industrial Microbiology: Production of Alcoholic and Non alcoholic

Organic acids, antibiotics and Enzymes.

‘Microbiology: Study of causes and consequences of infectious diseases and their

sl Biotechnology: “Use of microorganisms for welfare of mankind™. Microbes as Tools
scular biology studies, for synthesis of novel bio molecules and neutraceuticals, for
of monoclbnal antibodies and study of immune disorders, as biosensors and
g@ate for drug dclivery

ares used in mi¢r0biological laboratory

stri plates, Conical'.ﬂask, Beaker, Measuring cylinder, Culture tube and Test tube,
pette, Voiume__:tric flask, Funnel, Watch glass, Microscope slide and cover slip

microbicicgical laboratery




» Inoculation needle and loop, Spreader, Spirit lamp or Bunsen burner, Forceps, Cotic
Aluminum foil, immersion oil
Study of different types of Instruments and microscopes
» Chemical balance, Autoclave, Hot air oven, Laminar air flow, Incubator, Colony count:

pH meter, Centrifuge, Colorimeter, High resolution Compound Microscope

Primary Isolation using culture media

Microorganisms can be isolated from their natural sources as soil, water and air or a
contaminated surface. They are allowed to grow on .suitable growth media for revealing of the
visible growth (culture) through pour plate or spread plate method. Individual colonies are th
made pure by repeated sub culturing.

Culture Media

Synthetic, Semi synthetic or Natural medium prepared aseptically for growth of microorganisms

Study the macroscopic features of microbial cultures '

Cultural characteristics and distinguishing features of individual culture are compared wi

literature :
» Bacteria — Colour, margin, elevation size of colony

» Cyanobacteria — Colour, pattern of growth

» Fungi — Colour, appearance, reverse colour, pattern of growth
» Lichens — Type of thallus, colour, sexual stage
Microscopic identification of microorganisms
» Bacteria: Gram staining and observation under microscope and biochemical tests
» Fungi: Simple staining and observation under microscope
» Cyanobacteria: Observation under microscope
Immunological studies

» Blood grouping test

» Serological test to study of antigen-antibody interaction




DEPARTMENT OF PHYSICS

‘department was established in 1958, PG course was started in 1965. Very
sncuished and learned professors were among the faculty. Originally the
fa ulty was 01 prof.+ 09 asst. prof. But now the setup has been changed to 01
. prof. At present two posts of Asst. Prof. are vacant. These posts are filled
basis from time to.time- The adequacy is satisfied up to 80% only due to
gions: but due to the quality and competency of the faculty and available high

wng resources, and the healthy practices in knowledge transfer process. this

S overcome.

P. Bose

— Professor

. J.K. Saluja

pn — Professor

_ at. Anita Shukla

on - Assistant Professer

mt. Siteshwari Chandraker

on - Assistant Professor

r. Abhishek Kumar Misra

son - Assistant Professor



Experiment Number 1

Variation of magnetic field at axis of circular coil

Object: To study the variation of magnetic field with the distance along the axis of curre
carrying circular coil using Stewart and Gee’s apparatus.
Apparatus required: Stewart and Gee’s type tangent galvanometer, a battery, a rheostat,
ammeter, a one way key, a rcx}ersing key (commutator) , connecting wires.
Formula: '
If a current carryiﬁg coil is p]a.cé in y-z plane then its axis will be x-axis. The magnetic field alor
the axis of coil is given by,

3. upN a*

2 i an?pr? =(1)

Where, 10 (= 4z x 10-7) 1% the vacuum permeability, N is the number of turns of the field coil,

is the current in the wire, in amperes, a is the radius of the coil in meters, and x is the axﬂ
!

distance in meters from the center of the coil. _ .

If'0 is the deflection produced in magnetometer at a certain position on the axis of coil then
magnetic field at that point will be,

B = H tanb (2)-

The equations (1) and (2) implies that the graph between x and tan® will give the variation §
magnetic field at the axis of circular coil.

Figure and Circuit Diagram

Fig 1. Tangent Galvanometer Fig 2. Circuit diagramine

Procedure:

1. Place the instrument in such a way that the arms of the magnetometer lie roughly east and w
and the magnetic needle lies at the centre of the vertical coil. Place the eye a little above the coil
and rotate the instrument in the horizontal plane till the coil, the needle and its image in the mi
provided at the base of the compass box, all lie in same vertical plane. The coil is thus set rou
in the magnetic meridian. Rotate the compass box so that the pointer lies on the 0-0 line.

2. Connect all the components as shown in circuit diagram.

3. Adjust the value of the current so that the magnetometer at central position gives a deflection
the order of 70°-75'. Note this magnetometer reading for the both directions of currents. This wi
give you 0 value at x=0.
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ide the magnetometer along the +axis of coil with an increment of 2cm and note the
of needle in magnetometer (both ends of needle position) for the both directions of
1coil. Record a number of observations. (x=0,2,4, 6, 8, 10, 12cm)

@s, repeat the point 4 for the magnetometer position along —axis of coil. i.e. repeat the
by shifting the magnetometer in the opposite direction and keeping the current

g the same value.

1S
punt of the magnetometer =
=

jon in needle at x=0, ( 6,)=

 4: Deflecrion in magnetometer along ~axis of coil.

Sr. | Distance of needie Deflection on East arm
| No from cenme of Cumrent 1 ome | Cwrent m reverse Mean
centre. x (cm) direction direction g ran@
8, 6, B- By in deg
1. 2
2. 4
2 6
4 8
5. 10
6. 1z
7. 14
8. 16
e B: Deflection in magnetometer along -axis of coil.
| Sr. | Distance of needle Deflection on East arm
No from centre of Current 1 one | Cwrent m  reverse Mean
centre. x (cm) dwechon diurection & wanb
g, 8, B, O, i deg.
1. 2
2 3
S 6
4 8
5. 10
6. 12
7. 14
8. 16




Plot in x and tan@ The plot of ran@ vs x will be

Jound as shown i Fig 3. Peint of 4 Pomit of
wifzslion ’ K / mEler an

Result: With help of the graph between tan 9 and

x following points can be conciuded. //
1. The intensity of maguetic fieid s maximum at

the centre and goes on decreasing as we move
away from the centre of the coii towards right or .
left. Fig. 3

2 Ihepmmonﬂmbozhﬁdeofgraphwhutmebemmescmwxmmawﬁamm
changes 1&mnnc)mcz!ledﬂmpo@ofmﬂemmm&smbmmthetmpmmof
inflexion is equal to the radius of the circular coil.

3. The radius of coil= distance between pomnts of inflection=_________ cm

Bt Xl 0 x=al East

Precautions:

1. There should be no magnet, magnetic substances and current carrying conductor near rba@pmm
2. The plane of the coil should be set in the magnetic medium,

3. The cwrvent shonld remain constant and should be reversed for each observation.
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Experiment Number 2

s was the first person to show that at any given place, all bodies — big or small — fall
gropped, with the same (uniform) acceleration, if the resistance due to air is
gravitational attraction of a body towards the center of the earth results in the
sssion for all bodies at a particular location, irrespective of their mass, shape or
this acceleration is called the acceleration due to gravity, g. The value of g varies
» place, being greatest at the poles and the least at the equator. Because this value is
| fall quickly to the surface of the earth when dropped, and so it is very difficult to
r acceleration directly with considerable accuracy.

efore, the acceleration due to gravity is often determined by indirect methods — for
s a simple pendulum or a compound pendulum. If we determine g using a simple
e result is not very accurate because an ideal simple pendulum cannot be realized
wory conditions. Hence, you will use two different compound pendulums to determine

son due to gravity in the laboratory, namely the Bar pendulum and the Kater’s

§ wedge

gulum is the simplest form of compound pendulum. It is in the form of a rectangular bar
Jength much larger than the breadth and the thickness) with holes (for fixing the knife
mlled along its length at equal separation.

2 bar pendulum of mass M oscillates with a very small amplitude & about a horizontal
gno through it, then its angular acceleration (d26/d:2) is proportional to the angular

ment 4. The motion is simple harmonic and the time period 7'is given by




T:27rﬁ—1— - ' | (1)
- VMgl e

where / denotes the moment of inertia of the pendulum about the hotizontal axis thro

its center of suspension and / is the distance between the center of suspension and center

gravity (C.G.) of the pendulum.

s Bar pendulum
—= Auniform

rectangular metallic
bar (~1m long). with
holes driiled along
its length (~5 em
apart)
CG 1in the middle of

the bar |

2 knife edges
symmetrically place
on either side of CG
to suspend it at

various distances
from CG

Photograph of a typical bar pendulum
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to the theorem of paraflei axes, if Is is the moment of inertia of the
um about an axis through C.G., then the moment of inertia I about a
axis at a distance | from center of gravity (C.G.) is given by

= ME* +MTI*

is the radius of gyration of the pendulum about the axis through C.G.
uation (2) in Equation (1), we get

- i
4‘ - — N -
.T=27rJ gk~ + Ngl

(2)

ALl
-
o ”‘—”—- (3)
=l
=
kn'—
T 7 -7
g

-2 £

L is the length of the equivalent simple pendulum, given by

1=/ +1) (4)

s L
=477° —
g T2 (5)

fq |t

t at a distance L from the centre of suspension along a line passing
, the centre of suspension and C.G. is known as the centre of oscillation.

7 will have minimum value when / = k (using Equation (3)). Hence PQ = 2k (refer to




Q

C.Aa.

Figure 1: Expected variation of time period with distance of the point of suspension from center of gra

(C.G)

Simplifying Equation (4), we get

PP—IL+k=0. (8)
Equation (6) is @ quadratic equation in / having two roots. If /; and /, are the two
values of /, then by the theory of quadratic equations

L+l =L, (7)
and .
L, =k* (8)
So we can write the solutions as
i=1; }=i, i (9)
)

Since both the sum and the product of the two roots are positive, for any particular value o
there is a second point on the same side of C.G. and at a distance &*// from it, about which
pendulum will have the same time period. If a graph is plotted with the time period as ordin
and the distance of the point of suspension from C.G. as abscissa, it is expected to have the sh
shown in Figure 1, with two curves which are symmetrical about the C.G. of the bar.

To find the length L of a simple pendulum with the same period, a horizontal line ABCDE can

drawn which cuts the graph at points A, B, D and E, all of which read the same time period. For
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of suspension, D is the center of oscillation (D is at distance 1;+1,=L of from the
spension A). Similarly, for B as the center of suspension, E is the center of oscillation.
-ments can also be used to determine g using Ferguson’s method as explained below.

s method for determination of g

uations (5) and (6) we get

e 2L RS
A

" 4
setween / ~ and /T 2 should therefore be a straight line with slope If—
x

in Figure 2. The intercept on the y-axis is - k °.

gion due to gravity, g = 4n° x slope

of gyration, kK = V (intercept)

Figure 2: Expected form of the graph between /; and IT g

g Outcomes

miment will enable you
determine the acceleration due to gravity (g) using a bar pendulum.
' verify that there are two pivot points on either side of the centre of gravity (C.G)) about

ich the time period is the same.
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To determine the radius of gyration of a bar pendulum by ploiting a graph of time peri
of oscillation against the distance of the point of suspension from C.G.

To determine the length of the equivalent simple peridulum.

Procedure

10

11

Balance the bar on a sharp wedge and mark the position of its C.G.

Fix the knife edges in the outermost holes at either end of the bar penduium. The
edges should be horizontal and lie symmetrically with respect to centre of gravity of
bar.

Check with spirit level that the glass plates fixed on the suspension wall bracket
horizontal. The support should be rigid.

Suspend the pendulum vertically by resting the knife edge at end A of the bar on the gl
plate.

Adjust the eye piece of the telescope so that the cross wires are clearly visible through

Focus the telescope on the lower end of the bar and put a reference mark on the

~ behind the bar to denote its equilibrium position.

Displace the bar slightly to one side of the equilibrium position and let it oscillate with
amplitude not exceeding 5 degrees. Make surc that there is no air current in the vicinity
the pendulum.

Use the stop watch to measure the time for 30 oscillations. The time should be meas
after the pendulum has had a few oscillations and the osciilations have become regular.
Measure the disténce [ from C.G. to the knife edge.

Record the results in Table 1. Repeat the measurement of the time for 30 oscillations a
take the mean.

Suspend the pendulum on the knife edge of side B and repeat the measurements in ste
-9 above. |

Fix the knife edges successively in various holes on each side of C.G. and in each ¢

measure the time for 30 oscillations and the distance of the knife edges from C.G.

Observations

Table 1: Measurement of T and /

Least count of stop-watch =...... sec.
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y Side A up ~ SideBu
Time for 30 t T=t/3 / Time for 30 x T=1/3 /
‘escillations | (mea 0 (cm | oscillations | (mea 0 (em
(t) n) (sec) ) (t) n) (sec) )
2 1 2

showing how the time period 7' depends on the distance from the center of

w0 C.G. (/). Figure 1 shows the expected variation of time period with distance of the
gpension from C.G.

m due to gravity (g)

patal lines on the graph corresponding to two periods, 77 and 7> , as shown in Figl.

e ABCDE

ec.(corresponding to point C)

me the formula for g as given in Equation (5),
em/sec’.

e A'B'CD'E'

. sec. (corresponding to point C')

.
. .......cm/sec’.



-

.

Radius of gyration {k—)

Let /=% (AC + CE) = % AE,
and /5L =%(BC + CD) = %2 BD.
Calculate the radius of"g",frati-on usihg the expression

k=l = c0m,

Calculate another value for k from the line A'B'C'D'E":

Hence, the mean value for radius of gyration about C.G. is
-kmearl = 5/ZUC =+ k') = s Ol T

Alse, the mean length corresponding to minimum time period is 0 =2k .

If M is the mass of tha bar pendulum, the moment of inertia of the bar pendulum
is obtained using the equation ' TR

. _ . I =MF .
Make the following table for calculated values of #and /T2 corresponding to all the
measurements, recorded-in Table 1. .

Table 2: Calculated values of /2 and IT?

Sids A up Side B up Mean values
o IT P ire # I
S.No. | {em?) | (emsec® | (em?) | (em sec®) | (em?) (em sec?)
1
2
3
4
o)
6
7
3
9

Plot a graph of /* against /T° (as shown in Figure2) and determine the values «
the slope and the intercept on the /* axis.

Slope of the graph = ........... e CM/SECT,
Intercept = ................. €M", ) -
Acceleration due to gravity g = 47~ x slope = ............. cm/sec.

Radius of gyration, k = v {intercept) ... cm2.
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jon of error
log error
ion (5)
5 L
=41 —
g T?
rithm on both sides and differentiating, we have
Ag AL i IAT
g L T
i g( AL 2AT
s ™ML 1)

{ 2and AT are the least counts of distance and period axes of the graph

due to gravity, g = -=--=--- cm/s”
T

= eemmenan %
g error = --------- cm/s”
gyration about the axis of rotation = ------- cm.

pendulum about the axis of rotation = ---- gem”.



Experiment Number 3
MEASUREMENT OF VISCOSITY BY THE STOKES METHOD
OBJECT |

To measure coefficient of the dynamic viscosity of the glycerine and rici
oil with a Stokes viscometer. Evaluate the error of measurements.
Compare your results. to the accepted value.

THEORY

Viscosity is a measure of the resistance of a fluid which is being deformed
either shear stress or tensile stress. Viscosity describes a fluid's internal resistance
flow and may be thought of as a measure of fluid friction. For example, hig
viscosity felsic magma will create a tall, steep stratovclcano, because it cannot fl¢
far before it cools, while low-viscosity magic lava will create a wide, shallo
sloped shield volcano. All real fluids (except superfluids) have some resistance
stress and therefore are viscous, but a fluid which has no resistance to shear stress
known as an ideal fluid or inviscid fluid. Viscosity coefficients can be defined
two ways:

Dynamic viscosity, also absolute viscosity, the more usual one. The
physical unit of dynamic viscosity is the pascal-second (Pa‘s), (equivalent
N-s/m2, or kg/(m-s)). The usual symbol for dynamic viscosity used by mechanic
and chemical engineers — as well as fluid dynamicists — is the Greek letter r

().

Kinematic viscosity is the dynamic viscosity divided by the density (un

m?/s).




d values of the dynamic viscosity of some selecte
of 20°C and pressure 1.10° Ps
aquid mPa.s Gas
yeerine 1480 Neon '8
cme oil ; 989 oxyeem
ercury 1.554 air
Water 1.002 hydrogen

ee fall in a viscous liquid
Determination of dynamic viscosity in a Stokes viscometer is
dy of free fall of an iron ball in examined fluid. There are three forces =
ball: F, — gravitational force, F, — force of resistance and F, — buoyant foree.
avitational force can be evaluated by F,= mg,

Where m is mass of the ball and g is a vector of acceleration due to gravity.
oyant force can be evaluated form the Archimedes’ principle like mass of
ticular volume of water displaced by the ball.

Fy= -mpig =-43 mr'pg,

here r is radius of the ball and p is density of it.

ce of resistance is evaluated by the Stokes law F,= -6zupy, where v is velocity of
2 ball.

uation of motion of the ball can be written as

m dvldt= FtFy+F= (m- 4/3 mr'p)g- 6mupy

mplifying the vector equation into the vertical direction and-assuming the initial
Jocity to be zero we obtain

" m dvidt= (m- 4/3 7r'p)g- 6mupv




Now we can apply two substitutions o= g(1- p/ psair) and  f=%u /(2r opan)

obtaining

dv A S de dt R X [" 1
— - = = = B =
dt N '_z _ a — v . Jo.a=8x |, =

By mtegrating we have

1 G
t= {-—? In|a — E‘f.l'l} =

i

} = :r=%(1-0_3')=”'x(}_9_3£)

| #

The last formula tells us that the ball velocity exponentally raises to the value

2% — p) |
Dy o e (1]

Stokes viscometer.

Viscosity is measured with various types of viscometers. The theory of the Stoke

viscometer is based on the study of the free fall of the ball in investigated liquid.

The Stokes viscometer is usually a transparen: cylinder filled with the investigated 1
which we measure the time of the free fall of the ball Jr detween two marks at a d
X=JL. The ball is made from the suitable material. e.g. iron or steel. Taking into ac
simple formula for the final velocity v,. = AL/Ar and considering the equation [1] we
obrain formula for the dynamic viscosity: |

2

’"_9

Where g is acceleration due to the gravity, » is the radius of the ball, pp. is

5 Ar
gr (pm—plﬁ-

density of the material of the ball, p is the density of the investigated liquid, A¢ i
the time of the free fall of the ball between the two rings placed at the distance AL.
(Density of the glycerine p = 1261 kg/m3, density of the ricine oil p = 960 kg/m3,
density of the balls pb,; = 7860 kg/m3). | |
PROCEDURE




: method of measurement is the same for Be
Place 12 balls into the Petri dish. Measi h
2 Determine the prob.able mass of the Pe
the balance weight. '
3 Determine the mass of the balls using &
first of all you will weigh the mass of 1
the mass of the dish without the balls.
On the walls of the measuring cylinders
you will measure the time of the fall |
distance between these rubber rings in
placed at least 5 cm below the surface of
5 Using the stopwatch measure the time
upper and lower rubber rings. Eliminat
6 Using the densitometer measure the dem
7 Taking into account strong dependence
the value of temperature and specify
your lab report.
8 Compare your results of the measureme
values.

ote: Do not remove the densitometer from the

Experiment N

P-N JUNCTION DIODE CH

hjective:
To plot Volt-Ampere Characteristics of Silicon P-N.

! To find cut-in Voltage for Silicon P-N Junction die

To find static and dynamic resistances in both forw

anction diode.

@s for ricine oil.

“ o

CCCP ed

gtions for P-N
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Hardware Required:

S. No Apparatus Type . Range Qﬁautit}' |
01 | PN Junction Diode IN4001 ) | 1 |
02 Resistance _ 1k olun 1
03 | Regulated power supply (0= 30V) 1
04 | Ammeter ; mC | (0-30)mA. (0-300)uA 1
05 Voltmeter mC (O-1DV. (0= 3.0“.1'\-" 1
06 Bread bf:pa.rd a1.1d .

connectme wires
Introduction:

Donor impurities (pentavalent) are introduced into one-side and acceptor impurities int
the other side of a single crystal of an intrinsic semiconductor to form a p-n diode with a junctio
called depletion region (this region is depleted off the charge‘carriers). This region gives rise to
potential barrier Vy called Cut- in Voltage. This is the {xoitage across the diode at which it st
conducting. The P-N junction can conduct béyond this Potential. The P-N junction supports uni-
directional current flow. If +ve terminal of the input supply is connected to anode (P-side) and
ve terminal of the input supply is connected to cathode (N- side), then diode is said to be forw
biased. In this condition the height of the potential barrier at the junction is lowered by an amo
equal to given forward biasing voltage. Both the holes from p-side and electrons from
n-side cross the junction simultaneously and constitute a forward current ( injected minori
current — due to holes crossing the junction and entering N-side of the diode, due to electro
crossing the junction and entering P-side of the diode). Assuming current flowing through th
diode to be very large, the diode can be approximated as shori-circuited switch. If —ve terminal _
the input supply is connected to anode (p-side) and +ve terminal of the input supply is connect
to cathode (n-side) then the diode is said to be reverse biased. In this condition an amount equal f¢
reverse biasing voltage increases the height of the potential barrier at the junction. Both the hol
on p-side and electrons on n-side tend to move away from the Junction thereby increasing
depleted region. However the process cannot continue indefinitely, thus a small current call
reverse saturation current continues to flow in the diode. This small current is due to thermal
generated carriers. Assuming current flowing through the diode to be negligible, the diode can b

approximated as an open circuited switch. The volt-ampere characteristics of a diode explained

following equation: I = I,(Exp(V/ nVy)-1)




rrent flowing in the diode
syerse saturation current

voltage applied to the diode

olt-equivalent of temperature=kT/q=T/11,600=26s
| (for Ge) and 2 (for Si)

s observed that Ge diode has smaller cut-in-voltage

sration current in Ge diode is larger in magnitude whe

cuit diagram:

orward Bias
" 0-3I0mA
+ A -
_,\;;:s, C\f
M D1
v == ¥
=
=0
everse Bias
D-500uA

R

W e

+
0-20V —/——
T

recautions:




I. While doing the experiment do not exceed the ratings of the dicde. This may lead to damage

the diode.
2. Connect voltmeter and Ammeter in correct polaritics as shown in the circuit diagram.

3. Do not switch ON the power supply unless you have checked the circuit connections as per
circuit diagram.

Experiment:

Forward Biased Condition:

1. Connect the PN Junction diode in forward bias i.e. Anode is connected to posiiive of the pow

supply and cathode is connected to negative of the power supply.
2. Use a Regulated power supply of range (0-30) V and a series resistance of 1kQ).

3. For various values of forward voltage (V) note down the corresponding values of forw

current(Iy) .

Reverse biased condition:

|
|
|
|
1. Connect the PN Junction diode in Reverse bias i.e. anode is connected to negative of the power

i

supply and cathode is connected to positive of the power supply. |

2. For various values of reverse voltage (V, ) note down the corresponding values of reve

current ( I,).
Tabular column:

Forward Bias:

S. No Vs (volts) I+ (mA)

Reverse Bias:

S. No Vr (volts) Ir (pA)




Graph ( instructions) _
1. Take a graph sheet and divide it into 4 equal pa

the graph sheet.
2. Now mark +ve x-axis as V¢
-ve Xx-axis as V;
+ve y-axis as Iy
-ve y-axis as [..
3. Mark the readings tabulated for diode forward biased conds

and diode reverse biased conditicn in third Quadrant.

- ‘
V. (volts) /',—'ﬂ_ VT (volts)

L{uA)

Calculations frem Graph:
Static forward Resistance Ry, = V#/I; Q
Dynamic forward Resistance r,. = AVy/Al; Q




s

Static Reverse Resistance Ry, =V /1, Q

Dynamic Reverse Resistance r,. = AV/AL Q

Result:

Thus the VI characteristic of PN junction diode is verified.
1. Cut in voltage = ......... A%

| 2. Static forward resistance= .......... Q
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DEPARTMENT OF ZOOLOGY

The Department of Zoology in one of the oldest Department of Govt.
V.Y.T.P.G.Auto. College with started from the inception of the college in 1958 it has
remained a landmark of excellence ever since P.G course started in the year 1965. The
department offers B.Sc. with Zoology, chemistry , botany Zoology , Biotech & chemistry,
Zoology, Anthropology and chemistry ,Zoology, Geology and chemistry.Zoology .
Biochemistry & chemistry combinations beside M.Sc in Zoology and biotechnology. Ph.D
programmme in the area of biodiversity, toxicity, Environmental Biology. Fly Ash
Toxicity, Histopathology and Reproductive Biology ,Endocrinology and Genetic has been
carried out since the department become research centre in the year 1970
In consonances with its mission to promote on intellectual climate in this region, the
department too kinitative in the formation of the Zoological society Chhattisgarh which
came into existence in 2015. The Department is also known for its high standards of
research. 13 Doctorate degrees have been awarded so for. Besides providing workspace
for researches the department. Houses a well — equipped lab and library with around 700
book's. Research journals are available in the central library of the college the department
has under taken minor and major research project's supported by funding agencies such as
UGC & CG cost. It has also organized UGC CG cost founded two national conferences.
Several research papers have been published in various national and international journals
by the faculty a part from publication of a book on Entomology by Late Dr. K.K. Verma

who was an eminent scientist of international fame .

Faculty

Name - Dr Kanti Choubey

Designation - Professor and Head

Name - Dr Anil Kumar

Designation - Professor & 1I/C of Biotechnology
Name — Dr. Usha Sahu

Designation - Assistant Professor




Name — Dr. Divya K. Minj
Designation - A§sistant Professor
Name - Dr. Neeru Agrawal
Designation - Assistant Professor
Name - Dr. Mousmi Dey |
Designation - Assistant Professor
Name - Dr. Sanju Sinha
Designation - Assistant Professor
Name - Dr. Alka Mishra

Designation - Assistant Professor:

Experiment 1. Live demonstration of Protozoa
Reguirements: Slide,coverslip,compound microscope, ceedarwood oil, water sample form pond or
ditches and vital stain.

Procedure: Take one drop of water sample to be observe on a slide. ,cover it with cover glass. Observe
under lowpower microscope, select the organism and then focus it under high power . For observing
further details take a small drop of cedar wood oil on coverglass and observe organisms under 100X
resolution. For detail organelle study some vital stains may also be used.

Along with the live demonstration some video clips of a moving protozoa will be displayed on the screen.

Experment 2: Study of evoloution of man through skull of different time zones and models.

All people todayare classified as Homo sapiens. Our species of humans first began to evolve
nearly 200,000 years ago in association with technologies not unlike those of the early Neandertals. It is
now clear that early Flomo sapiens, or modern humans, did not come after the Neandertals but were their
contemporaries. However, it is likely that both modern humans and Neandertals descended from Homo
heidelbergensis.
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Compared to the Neandertals and other late archaic humans, modern humans generally have more delicate
skeletons. Their skulls are more rounded and their brow ridges generallyprotrude much less. They rarely
have the occipital buns found on the back of Neandertal skulls. They also have relatively high foreheads,
smaller faces, and pointed chins.

Neandertal modern Homo sapiens

The first fossils of early modern humans to be identified were found in 1868 at the 27,000-23,000 year
old Cro-Magnon rock shelter site near the village of Les Eyzies & in southwestern France. They were

subsequently named the Cro-Magnon “& people. They were very similar in appearance to modern
Europeans. Males were 5 feet 4 inches to 6 feet tall (1.6-1.8 m.) That was 4-12 inches (10-31 cm.) taller
than Neandertals. Their skeletons and musculature generally were less massive than the Neandertals. The
Cro-Magnon had broad, small faces with pointed chins and high forcheads. Their cranial capacities were

up to 1590 cm’, which is relatively large even for people today.

There are three models regarding evolution of man
1.The Replacement model
2.Regional continual model

3. Assimilation Model

1.The replacement model of Christopher Stringer and Peter Andrews proposes that modern humans
evolved from archaic humans 200,000-150,000 years ago cnly in Africa and then some of them migrated
into the rest of the Qld World replacing all of the Neandertals and other late archaic humans beginning
around 60,000-40,000 years ago or scmewhat earlier. If this interpretation of the fossil record is correct,
all people today share a relatively modern African ancestry. All other lines of humans that had descended
from Homo erectuspresumably became extinct. From this view, the regional anatomical differences that
we now see among humans are recent developments--evolving mostly in the last 40,000 years. This
hypothesis is also referred to as the "out of Africa", "Noah's ark", and "African replacement” model.

2.The regional continnity model (or multiregional evolution model) advocated by Milford
Wolpoff proposes that modern humans evolved more or less simultanecusly in all major regions of the Old
World from local archaic humans. For example, modern Chinese are seen as having evolved from Chinese
archaic humans and ultimately from Chinese Homo erectus. This would mean that the Chinese and some
other peoples in the Old World have great antiquity in place. Supporters of this model believe that the
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ultimate common ancestor of all modern people was an early Home erectus in Africa who lived at least 1.8
million years ago. It is further suggested that since then there was sufficicnt gerie flow between Europe,
Africa, and Asia to prevent long-term reproductive isclation and the subsequent evolution of distinet
regional species. It is argued that intermittent contact between peopic of these distant areas would have
kept the human line a single species at any one time. However, regional varizties, or subspecies, of
humans are expected to have existed.

AN - -
/1 J/\ | -
* modermn humans | = 50,000 | - 1
N & [ T 3
— 100 008 T A
Iy archaic humans - ”
=z é % H. heidetbergensis 500,000 {I —J (&) [ | %
< = _ L . " 3
2 & % H. erectus ] 2 I—-J ‘{,E L_l %
' — 1,000,000 L J
" 4 L 2,000,000 % /
H. habilis years ago
Replacen;nt Model Regional-Continity Model

Heplacement Model Arguments

There are two sources of evidence supporting the replacement model--the fossil record and DNA. So far,
the earliest finds of modern Homo sapiens skeletons come from Africa. They date to nearly 200,000 years
ago on that continent. They appear in Southwest Asia around 100,000 years ago and elsewhere in the Old
World by 60,000-40,000 years ago. Unless modern human remains dating to 200,000 years ago or
carlier are found in Europe or East Asia, it would seem that the replacement model better explains
the fossil data for those regions. However, the DNA data supporting a replacement are more
problematical.

3 Assimilation Model

It is apparent that both the complete replacement and the regional continuity models have difficulty
accounting for all of the fossil and genetic data. What has emerged is a new hypothesis known as
the assimilation (or partial replacement) model. It takes a middle ground and incorporates both of the
old models. Gunter Brauer, of the University of Hamburg in Germany, proposes that the first modemn
humans did evolve in Africa, but when they migrated into other regions they did not simply replace
existing human populations. Rather, they interbred to a limited degree with late archaic humans resulting
in hybrid populations. In Europe, for instance, the first modern humans appear in the archaeological
record rather suddenly around 45-40,000 years ago. The abruptness of the appearance of these Cro-
Magnon people could be explained by their migrating into the region from Africa via an eastern
Mediterranean coastal route. They apparently shared Europe with Neandertals for another 12,000 years or
more. During this long time period, it is argued that interbreeding occurred and that the partially
hybridized predominantly Cro-Magnon population ultimately became modern Europeans. In 2003, a
discovery was made in a Romanian cave named Pestera cu Oase that supports this hypothesis. It was a
partial skeleton of a 15-16 year old male Homo sapiens who lived about 30,000 years agoor a bit
carlier. He had a mix of old and new anatomical features. The skull had characteristics of both modemn
and archaic humans. This could be explained as the result of interbreeding with Neandertals according to
Erik Trinkaus of Washington University in St. Louis. Alan Templeton, also of Washington University,
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orted that a computer-based analysis of 10 different human DNA sequences indicates that there has

n interbreeding between people living in Asia, Europe, and Africa for at least 600,000 years. This is

nsistent with the hypothesis that humans expanded again and again out of Africa and that thesc

igrants interbred with existing populations in Asia and Europe. It is also possible that migrations were

t only in one direction--people could have migrated into Africa as well. If interbreeding occurred, it

may have been a rare event. This is supported by the fact that most skeletons of Neandertals and Cro-
Magnon people do not show hybrid characteristics.

People Today

Are we genetically different from our Homo sapiens ancestors who lived 10-20,000 years ago? The
answer is almost certainly yes. In fact, it is very likely that the rate of evolution for our species has
continuously accelerated since the end of the last ice age, roughly 10,000 years ago. This is mostly due to
the fact that our human population has explosively grown and moved into new kinds of environments,
including cities, where we have been subject to new natural selection pressures. For instance, our larger
and denser populations have made it far easier for contagious diseases, such as tuberculosis, small pox, the
plague, and influenza to rapidly spread through communities and wreak havoc. This has exerted strong
selection for individuals who were fortunate to have immune systems that allowed them to survive. There
also has been a marked change in diet for most people since the end of the last ice age. It is now less
varied and predominantly vegetarian around the globe with a heavy dependence on foods made from
cereal grains. It is likely that the human species has been able to adapt to these and other new
environmental pressures because it has acquired a steadily greater genetic diversity. A larger population
naturally has more mutations adding variation to its gene pool simply because there are more people. This
happens even if the mutation rate per person remains the same. However, the mutation rate may have
actually increased because we have been exposed to new kinds of man-made environmental pollution that
can cause additional mutations.

It is not clear what all of the consequences of the environmental and behavioral changes for humans have
been. However, it does appear that the average human body size has become somewhat shorter over the
last 10,000 years, and we have acquired widespread immunity to the more severe effects of some diseases
such as measles and influenza.

Experiment3:- Osteology

Aim : To study the bones of rabbit.

Requirement: Articulated and disarticulated bones of rabbit

The endoskeleton of rabbit is chiefly formed of bone and cartilaginous part is very little.

Exactly like those of other vertebrates, the skeleton of rabbit can also be divided into two parts:
(i) The axial skeleton .is present along the longitudinal axis of the body and consists of the bones of skull,
the vertebral column, the ribs and the sternun; y

(ii) The appendicular skeleton lies at right angle to the longitudinal axis of the body and consists of the
bones of limbs and the girdles.

Axial Skeleton: :

Characteristics of Skull:

Some important characteristic points in the mammalian skull are as follows:

1. Since there is a general tendency to increase in the size of the brain, the skull has a short posterior
cranial part for lodging the brain and the long anterior facial part comprising mainly the jaws. In higher
mammals the facial part lies below the cranial part.
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2. The number of bones in the skull is much reduced, many of them are fused intimately so that their
separating boundaries are marked only by the sutures.

3. Skull is dicondylic, i.e., 2 occipital condyles. Each cxoccipital bears an occipital condyle.

4. Tropibasic skull-a vertical interorbital septum is present in between two orbits. Cranium does not extend
into orbital region. : |
5. The food passage is well separated from the nasal passage due to the developnient of palate which is
formed of premaxillae, maxillae and palatines.

0. A zygomatic arch on either side of the skull is formed by squamosal, jugal and maxillary bones.

7. The auditory capsules are formed by the union of periotic and tympanic forming a swollen tympanic
bulla.

8. The articular and quadrate of the jaws become separated and free, and form malleus and incus
respectively (two ear-ossicles of the three). Stapes forms the columella;

9. Otic bones, prootic, epiotic and opisthotic, are fused to form a single periotic.

10. Turbinal bones are much folded and, thus, increases the olfactory surface of nasal chambers.

11. Only a single bone, the dentary, forms one half of the lower jaw.

12. Jaws suspensorium is craniostylic, i.e., dentary, ar_ticulateé with the cranium (skull) by squamosal.

13. Prefrontal, postfrontal, parasphenoid and quadratojugal are lacki’ng._ Pterygoids scale-like.

14. Premaxillae, maxillae and dentaries bear the thecondont teeth (teeth embedded in sockets). Teeth are
diphyodont (milk and permanent) and heterodont (different types). Canines arc absent leaving a space,

called diastema.

| incisar tooih Lincisor 1ooth
k palatine process of
"\ rasal or frontal ‘?m premaxilla -
of premaxilla

Interpanetai
DORSAL VIEW

frontal supraorbital
opte foramen fron Zygomatic process of
maxillary process of
frontal b sguamosal
nosal or frontal ~.._ " ; 2
: ] P post-tympanic process
process of < AN et 3’&““‘“'
nasal - . ntarpartetat
supraocapital
premaxiids periatic
i Incisor e BRNBTTIAN
ry meatus
= tond
Wincisor i faramen for facial
i maoiars ne
Lygomatc proceds of maxilla  pramolars occipital condyle
7 i 25 of
b -mwﬁﬁm?

LATERAL VIEW tympanic bulla
Fig. 29.8. Rabbil. Skull in dorsal, ventral and lateral view.

Vertebral Column
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The vertebral column of rabbit, like that of birds and lizards, is differentiated into the following five
regions. The total number of vertebrae in rabbit is about 45-47.

1. Cervical

2. Thoracic

3. Lumbar

4. Sacral

5. Coccygeal or caudal

Vertebral formula of rabbit: Cs, Tio.43, Leg, S4, Cd,s where C, T, L, S, Cd stand for cervical, thoracic,
lumbar, sacral and caudal respectively.

Vertebral column of mammals is distinguished from other vertebrates in the following respects.

Important Characteristics of Mammalian Vertebrae:
1. The centra are more a less flattened on both the surfaces, i.e., amphiplatyan type. The centra on either

side, is provided with small bony plate, epiphysis.

2. A thin epiphysial cartilage separates the centrum and epiphysis in the embryonic condition, which later
become fused with the centrum. Thus, in adults no epiphysial cartilage is found.

3. In between the adjacent centra are present intervertebral discs of central portion of the intervertebral disc
is called nucleus pulpous, which represents the remnant notochord. The discs are shock-absorbing
cushions and probably represent the hypocentrum.

A. Cervical Vertebrae:

Out of the seven cervical vertebrae, first and the second are highly modified, known as atlas and axis
respectively. Remaining 3rd to 7th are more or less alike and can be called typical cervicals.

1. Atlas Vertebra:

It is ring-like without any solid centrum and zygapophyses. It consists of a large neural arch but a reduced
neural spine (The centrum is, however, present in the embryonic condition which later fuses with the axis
vertebra and known as odontoid process). The neural canal is large and divided into two parts in living
condition.

The upper part is the neural canal for the passage of spinal cord and lower part is occupied by the odontoid
process of the axis. Two large concave occipital facets are present in the anterior face of the altas for
articulation with the occipital condyles of the skull.

This atlanto-occipital joint allows movements of the head in sagittal plain, as in nodding the head. The
transverse processes arising from the sides are broad, long and wing like for the attachment of muscles that
hold and rotate the head and neck.

These are not transverse processes but are enlarged flattened cervical ribs, perforated basally by the
vertebrarterial canals. A pair of lateral and a mid-ventral articular facet is present on the posterior face of
the atlas for the odontoid process of axis.

2. Axis Vertebra:

It is the second cervical vertebra. Its neural spine is high, ridge-like, laterally compressed and elongated
antero-posteriorly. Its centrum bears a peg-like odontoid process in the anterior face which is
developmentally the centrum of atlas. This process forms the atlanto-axial joint, which allows the rotation
of the skull and atlas on the axis.

This movement is facilitated by a pair of smooth articular surfaces on the anterior face of the axis one on
either side of the odontoid process. The transverse processes are short and perforated basally by
vertebrarterial canals for vertebral artery. A pair of post-zygapophyses are tound but pre-zygapophyses are
absent.
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3. Typical Cervical Vertebra:

A typical cervical vertebra is broad and has a small flattened centrum, a large neural arch and a small
neural spine. Pre-and post- zygapophyses are well developed. Transx erse processes are bifurcated into
dorsal and ventral lamellac perforated basally by a foramen transversaria or vertebrarterial canal. The

cervical ribs are much reduced and more or less 1nco;poratt.d in the vertebira. The transverse processes and
reduced ribs provide surface for the attachment of neck muscles,

The cervical vertebrae from 3rd to 6th are similar in strycture. But the 7th cervical differs from others in
having a more elongated neural spine, in having its transverse processes simpie and imperforate and in the

presence of a small concave semilunar facet at the posterior edge of the centrum for the articulation of
thoracic ribs.
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Fig. 29.13. Rabbit. Vertebrae.
B. Thoracic Vertebrae:
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The thoracic vertebrae are 12-13 and each vertebra is provided with a well-developed centrum, a neural
arch, long neural spine and pre- and post-zygapophyses. The transverse processes are short and stout. Each
bears near its extremity a small smooth articular surface or tubercular facet for the tubercle of a rib.

On the anterior and posterior borders of each vertebra is a little semilunar facet, the capitular facet, situated
at the junction of the centrum and neural arch. The neural spines of the anterior thoracic vertebrae are more
or less straight and directed backwards. Posterior 4 or 5 thoracic vertebrae are little different from the
anterior thoracic vertebrae. :

They possess longer and stout centra, short neural spines, reduced transverse processes with no tubercular
facets, and zygapophyses are distinct. Capitular facets are present near the anterior of centrum. Neural
spine is directed upward. Metapophyses and anapophyses are present on the anterior end of neural arch
and the posterior end of neural arch below post-zygapophyses respectively.

thoracic vertebra vertebral
! oo

stamal portion of rib

Fig. 29.14. Rabbit. A thoracic venebra
with its ribs.
Ribs:

Thoracic ribs are 12 or 13 pairs and found articulating with the thoracic vertebrae. Each rib is a bony
curved rod divided into a dorsal longer bony vertebral rib and a ventral smaller cartilaginous sternal rib.
Vertebral part is biramus (double headed), the heads are known as tuberculum and capitulum which
articulate with the transverse process and with the demi-facets on the centra of two adjacent vertebra
respectively.

The sternal part of the rib articulates with the sternum. The sternal parts of all the thoracic ribs, except the
last five, meet the sternum below and are called true ribs. The last three or four ribs have no sternal parts
and they along with one anterior to them are not connected with the sternum and, hence, known as floating
ribs.

C. Lumbar Vertebrae:

They are 7 and out of which the first two are called anterior lumbars. Each anterior lumbar has a large,
stout, strongly built centrum, a neural arch enclosing a broad neural canal and well developed forwardly
directed neural spine. The transverse processes are large, distally expanded beside pre- and post-
zygapophyses and directed downwards and forwards.

There are two pairs of bony processes, called mammillary processes, i.e., metapophysis is present at the
anterior end of neural arch and it is sloping forward. Beneath it lies the median pre-zygapophysis;
anapophysis is present at the posterior end of neural arch beneath the post-zygapophysis and it is a small
backwardly directed process. Each anterior nmbar also has a median ventral process beneath the centrum,
called hypapophysis.

Posterior Lumbar: _
From third to seventh lumbars are called posterior lumbars. These resemble the anterior lumbars in all
details but the hypapophysis is absent, only a sma!l ridge is present in its place.
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D. Sacral Vertebrae (Sacrum): | . ‘

There are four vertebrae in the sacral region of rabbit which fuse together to form a compound bone, the
sacrum but only the first articulates with ilium of the pelvic girdle. it is believed that out of these four
vertebrae constituting sacrum, only first vertebra is the sacral vertebra and the remaining three vertebrae
are the anterior caudals. ‘

Each vertebra of the sacrum is provided with a long neural spine, tubercle-iike nrojections on the upper |
side representing zygapaphyses, and intervertebral foramina. The first vertebra is the largest and has large,

flattened, stout transverse processes, probably fused sacral ribs. ;

These articulate with the ilia of pelvic girdle. This joint is called sacro-iliac joint. Hypapophyses and
anapophyses are absent and the metapophyses are relatively small. The sacro-iliac joint provides strength
to the pelvic girdle and the vertebral column at the time of throwing the bedy forward when the hindlimbs
are straightened.

E. Caudal Vertebrae:

The caudal vertebrae are sixteen in rabbit. Only the anterior caudal vertebrae are provided with well-
developed neural spines, neural arches and zygapophyses. These processes being gradually reduced until
the terminal vertebrae near the end of the tail is only ieft in the form of cylindrical centrum. The transverse
processes are absent in caudal vertebrae. The muscles attached to the anterior caudal vertebrae provide
movements of the'tail in many planes.

Sternum:

The thorax of rabbit is bounded mid-ventrally by the sternum which consists of five elongated bony pieces,
known as sternebrae. Thus, the sternebrae together constitute the main body of the sternum, called
mesosternum. The first anterior most sternebra is the longest and called manubrium or presternum.

It is ventrally produced into a keel. The first pair of sternal ribs articulate with it in the middle. Sixth
sternebra is the smallest of all and the last one is long and slender. Except first rib, ail the sternal ribs
called xiphisternum terminating into an expanded xiphoid cartilage are attached at the intersternebral
Jjunctions.

manubrium
capitulum
s L

tuberculum costal bone
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>iphistermum xiphowd cartilage

Fig. 29.15. Rabbit. Sternum.
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1. Pectoral Girdle:
It consists of two separate halves placed dorsal to the anterior thoracic ribs in between the forelimbs, it

supports forelimbs and protects the soft parts of the body from the ventral side. Each haif of the pectoral
girdle is known as innominate. Thus one half of the pectoral girdle is formed of a broad, more or less
triangular bony plate, called scapulo-coracoid and a small clavicle bone.

Scapulo-Coraciod:

It is mainly formed of scapula which is a thin, flat, and more or less triangular bony structure. Its outer
surface bears a prominent ridge, called the spine which divides its surface into antero-dorsal and postero-
dorsal portions to which are attached ruscles. The spine terminates ventrally into an expanded knob-like
structure, the acromion process which posteriorly bears backwardly directed metacromion process.

The apex of scapulo-coracoid is ‘directed downwards and forwards terminating below into a concave
glenoid cavity for the head of humerus. Above this cavity is present a small hook-like coracoid process,
the rudimentary coracoid. The suprascapula is in the form of a thin strip of cartilage situated along the
dorsal or vertebral border of the scapula.
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Fig. 29.17. Rabbit. Pelvic girdle. A - Complete girdle in ventral view; B ~ Lef hatf,
Clavicle is a thin, slightly curved bone extending between the acromion processes and manubrium of the

sternum.

2. Pelvic Girdle:

The pelvic girdle is also formed of two equal halves or os-innominate. Both the halves are joined together
mid-ventrally by pubic symphysis to form a stout and strong girdie situated in the pelvic region between
the two hindlimbs. Each half or os-innominatum is formed of three boxues, the ilium, ischium, and pubis.
All these bones are fused together to form a single hip bone. ’

The ilium is the antero-dorsal longest bone, which bears a rough flat articular surface roughly at about the
middle of its length for sacrum. The anterior and dorsal edge of the ilium is raised into iliac-crest. The
ilium extends posteriorly up to the acetabulum. The postero-dorsal part of the os-innominate is formed by
the ischium. : :

The posteriormost part of ischium is broad and projects outwards into a prominent ischial tuberosity. The
pubis is a narrow bone and forms the ventro- median portion of innominate. Both the pubes unite with
cach other on the mid-ventral line to form a pubic-symphysis.

The pubis does not take part directly in the formation of acetabulum, because a cotyloid bone is present in
between the acetabulum and pubis. A big obturator foramen is present between the ischium and pubis
which is always covered by the obturator membrane and muscles in the lifetime. Acetabulum is only
formed by the ilium and ischiam on both sides of the girdle and into it articulates the head of humerus.

3. Forelimbs Bones:

Humerus:

The bone of the upper-arm is the humerus, which is a long bone having a proximal large rounded head for
the articulation in the glenoid-cavity of scapula. The proximal end of the humerus near the head is
provided with a bicipital groove in between the two tuberosities (greater and lesser) for the attachment of
muscles.

The anterior surface of the humerus below the head has a projection called deltoid ridge for the attachment
of muscles. The distal end of the humerus is provided with a pulley-like trochlea for articulation with ulna.
Just above trochlea are present two fossae (depressions)-anterior smaller is coracoid fossa and posterior
larger is olecranon fossa. Both the fossae communicate with each other through a supra-trochlear foramen.
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Fig. 29.18. Raobit. Forelimb bones.

Radius and Ulna:
The bones of the forearm are radius and ulna which are closely held together at the two ends, so that they
cannot move over each other. The ulna is the long bone and proximally bears a prominent projection called
the olecranon process. It articulates with the olecranon fossa of humerus. 4
Olecranon process is basally notched called the sigmoid notch into which fits the trochlea of humerus The
radius is the smaller bone than ulna and situated towards the inner side. The radius and ulna are dist:
provided with epiphysis and articulate with the wrist bones.
Bones of Hand: ;

The wrist bones or carpals are 9 small bones arranged in two rows. Proximal row has three carpa
radiale, ulnare and intermedium. The radiale is situated below the radius, ulnare below the ulnz =
intermedium is situated between them.
The distal row consists of trapezium and trapezoid situated below the radiale, centrale and ma
situated below the intermedium and unciform situated below the ulnare. The unciform is a&
two carpals. Besides these, a sesamotd pisciform is present on the ventral side of carpus.
The bones of the palm or manus are five long metacarpals, which support the five diges &=
phalanges respectively. The terminal phalarc of each digit bears a horny claw.

4. Hindlimb Bones:
Femur: : |
The bone of the thigh is the femur which is a long bone with a ﬂattuul_ roxE

proximal end bears a rounded smooth head towards the inner side for ¢

The proximal end of the femur also bears three trochanters for the
The first or greater trochanter is situated above the head, the s
the head, while the third trochanter is situated below the greater &=

head and greater trochanter is the digital fossa.

The main body of the femur or shaft terminates distally wies enclosing the
intercondylar groove for the articulation with tibio-fibuls B groove is called the
patellar groove into which moves the patella bone. i articular facets for

artlculatmg w1fh the tibia.
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Fig. 22.19. Rabbit. Hindlimb bones.
Tibio-Fibula:
The shank of the hindlimb is provided with long stout and straight tibia and a small slender fibula bones.
The fibula is a reduced slender bone which is fused with the tibia distally, while proximally it is free. The
proximal end of these bones is provided with proximal epiphysis which articulates with the condyles of the
femur. Tibio-fibula articulate distally with the bones of the ankle or tarsus. A cnemial crest is present on
the proximal dorsal end of tibia whose two depressions articulate with two condyles of femur.
Bones of Foot: - :
The ankle is formed of six tarsus arvanged in three rows. The first proximal row is formed of two tarsals, a
tibiale and intermedium, both fused to form the astragalus located on the preaxial side.
The other largest is the calcaneum which is produced into a process behind its articulation with the tibio-
fibula. The astragalus bears a pulley-like surface for articulation with tibia. The middle row has a single
bone, the centrale, just in front of astragalus. The distal row has three tarsals which are mesocuneiform,
ectocuneiform and cuboid.
The bones of sole or foot are 4 long metatarsals (the first is absent). Four digits or toes are only present,
each formed of three phalanges. The last phalanx of each digit is provided with a claw. Hallux (first toe) is
absent.
Experiment No 4:-Haemotology
Aim: Blood group detection test
Requirements: Slide, antiserum, needle, cotton.

The groups are based on whether or not you have two specific antigens — A and B:
® Group A has the A antigen and b antibody.

® Group B has the B antigen and the a antibody.

® Group AB has A and B antigens but neither a nor b antibodies.

e Group O doesn’t have A or B antigens but has both a and b antibodics.

There’s also a third kind of antigen called the Rh factor. You either have this antigen (meaning your blood
type is “Rh+ or “positive™), or you don’t (meaning your blood type is “Rh-" or “negative™). So, from the four
blood groups, there are eight blood types:

® A positive or A negative

® B positive or B negative

® AB positive or AB negative

e O positive or O negative

Procedure: Take clean and sterilized slide. Prick the tip of the finger with disposable needle. Then put few
drops of blood in three slide . Now add anti serum A in one slide ,antiserum B in 2™ slide and Anti D in
third slide.Mix thoroughly with the blood . The agglutination reaction shows the blood type. If blood
agglutinate with antiserum A then blood group is A if with antiserum B then B type and if with both
antiserum then AB type and If with none then O type. If blood agglutinate with Anti D then Rh™ if not
then Rh’ type. 1
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