Criterion 3 - Research, Innovations and Extension

3.5: Collaboration

3.5.1 Number of functional MoUs/linkages with institutions/ industries in India and
abroad for internship, on-the-job training, project work, student / faculty exchange and
collaborative research during the last five years.

List Of Documents Summary Of The Functional
Mous/Linkage/Collaboration Indicating Start Date, End Date, Nature Of
Collaboration Etc.

Sripat Singh College

(Estd. 1949. Govt. Sponsored)
P.O.: Jiaganj ¢ Dist. Murshidabad « West Bengal-742123




Sripat Singh College
(Estd. 1949. Govt. Sponsored)
P.O.: Jiaganj ¢ Dist. Murshidabad » West Bengal-742123
Phone: (03483) 255351, Tele Fax: (03483) 256961,
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www.sripatsinghcollege.edu.in E-mail: sscollege2009@gmail.com

Academic linkage and MoUs with Institutions/Industries

Name of the MoU/
Linkage

Name of the
collaborating institution
with whom the MoU /
collaboration / linkage is
made

Date of
Signature/
Start Date

Duration/End
Date of MoU /
collaboration
/ linkage

Academic MoU

Nabagram Amar Chand
Kundu College

21-05-2018

Continuing

Academic MoU

Subhas Chandra Bose
Centenary College

21-05-2018

Continuing

Academic MoU

Lalgola College

21-05-2018

Continuing

Academic MoU

Nagar College

24-09-2022

Continuing

Academic MoU

Jalangi Mahavidyalay

28-09-2022

Continuing

Academic MoU

Muzaffar Ahmed
Mabhavidyalaya

29-11-2022

Continuing

Academic MoU

Rani Dhanya Kumari
College

29-03-2023

Continuing

Academic Collaboration
(Linkage)

Jangipur college

15" Mar,2021

Continuing

Academic Collaboration
(Linkage)

Berhampour girls college

15" Mar,2021

Continuing

Academic Collaboration
(Linkage)

Deptt. Of mathematics
University of Calcutta

29th
March,2020

Continuing

Academic Collaboration
(Linkage)

Barrackpore Rastraguru
Surendranath college

2" March,2021

Continuing

Academic Collaboration
(Linkage)

Deptt Of Civil And
Environmental
Engineering, University Of
Hampshire

17th November
2022

Continuing

Academic Collaboration
(Linkage)

Kaliganj Government
college

May, 2022

Continuing

Academic Collaboration
(Linkage)

IIRS-ISRO, Dehradun,
India

29™ June 2020

3" July 2020
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Memorandum of understanding
Lg!.-"-EG-F. ' Between
cq% Sripat Singh College Jiaganj Murshidabad Pin-742123.
handra Bose Centenary college Lalbagh . Murshidabad,Pin-742149
\ Lal,gcla College Lalgola, Murshidabad, Pin-742148,

entered into on 21 May 2018, by and between Sripat  Singh
_callegqrmgmumlmhldabad . Subhas  Chandra Tose  Cemtenary College Lalbagh
Munilldabad. Lalgola College Lalgola, Murshidabad, Fin-742148; Mabagram Amar Chand
Kus ge, Nabagram Murshidabad, Fin-742184,

arif) institutions are referred o individually as institute and collectively as



. Objectives of the MOU
}.. <
: To Drﬂﬂjﬂtﬁ‘ & enhance Career orip nted activities in the Institutions.
# To provide consultation for implementation of Career Development Counselling
Cell in the colleges,
h.- To promote skill devela pment activitles in the institutions.
# To promote counselling service in the institutions.
* To boost up placement activities in the institutions.
= To promote research on Skill Development in the institutions.
# To promote entrepreneurship among students in the institutions.

1. Technical areas of collaboration.
# Provide consultation for implementation of Career Development Counselling Cell at

the college.
 Provide necessary help in organizing workshop/seminar/personality development
Classes at the college for enhancement of skills in respect of faculty ,staff members,
students .
Provide industry & academic oriented interaction with the students.
Special lectures at the college on topic of relevance to modern industry.
A continuing guality development program to improve quality of students, non
teaching & teaching staff through short term/long term certificate course jointly
initiated by the colleges.
Usage of academic infrastructure at the colleges, where applicable & agreed.
To provide special training to final year students (UG/PG)
# lointly supervision of progress of the concern area.

-
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3. Proposed mode of collaboration
Sripat Singh College, SCBC College,Lalgola College , Nabagram Amar Chand Ghosh College

proposed to collaborate through the following.
# Cooperation & promotion of Career oriented activities & training in the areas of mutual

interest,

# Any other mode of interaction agreed upon among the colleges.

# A specific plan will be work out by the institutes depending upon availability of
resources. A specific agreement will be entered inte for each activity.

4, Terms & Condition

* The cost of consultancy service (if any ) should be borne by the respective college.

& For continuing training program to respective college for Students, non teaching
Jteaching staff members, the financial arrangements will be made mutually agreed
terms.

» For the visits, related to advice & consultancy, travel & other expenses of faculty & staff
shall be reimbursed by the respective college on mutually agreed terms.

# Usage of academic infrastructure at the respective college can be allowed for limited
period subject to its availability, approval of head of the institution,

* Institutions are agreed to help, identify and invite the faculty members & researchers

from the other Institution to participate in cgp

erence, workshop and short courses,
it __ by mutual wrélwf
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confidentiality

e institutions are agreed to hold in confidence all information/data designated by the
itutions as being confidential which is obtained from each of the institution or created
ring the performance of the MOU and will not disclose the same to any third party without
ritten consent of the institution.

_Duration of MOU

His MOV, unless extended by mutual written consent of the institutions shall expire in five
ears after the date of signing the MOU. However, on review, the MOU shall be extended for
nother two years by mutual consent.
7, Coordination.
nstitutions will designate person/persons who will have responsibility for coordination &
implementation of this agreement. Institutions will officially inform the name of the
coordinator or coordinators .
8. Intellectual property rights.
intellectual property rights that arise as a result of joint research & collaborative activities
under the agreement will be worked out on a case to tase basic and will be consistent with
officially laid down |PR policies of the institutions.

g, Signed in Duplicate.

This MOU is executed in duplicate with each copy being an official version ana having equal
legal validity by signing below, the institutions, acting by their duly authorised officers, have
caused this memaorandum of understanding to be executed effective as of the day and year
first abowve written.

On behalf of Sripat Singh College
=~ Pnncipal
Snpat Singh Collegy
Principal = Jeagan|. Murshedasag

Witness - 1) ILI*-'/{{'{D [','.r{}"_
On twhall of SCBS ﬂﬂllﬂm e
o —— GEFET

=
C. L‘Ll.lllF_'@

Lafbagh by ;o

Teacher in Charge

Witness - 1) W ’?ﬂ—:{:;ﬁﬁf:\llr.a

n behalf of Lalgoia Collage
Teacher-in-r
B Laigala Co
Taé‘hlr in Charge W Loigoda, Murste., 5

Witness - 1) pm'inﬁf-']“l be EI('}Eﬂﬂ!]

On behalf of Mabag,agn Amar Chand K:

du College

cacher-in-Chame
Teacher In Charge it

Witness - 1) %}n‘*}‘mﬁﬁuﬂ{ | 7)



i) ¥ T ! \
g e P L (A g

;
AR
et Yo am Aardy

] TIITE

- :
B

=)

5
:

;
1 -

=== ¥ = T ;

A ..- [ : - S .-'.r.:. i= I:qu.' =
l 2 R B | : '.'-:_:.':-:;" o -:&ﬂhj r.r ‘If - -ﬂ%" '“'i""-" =
RN N e e
3 s 't 1 RS, s

hN -}

Bl ALN®

—,
s |'-'-.:¢'|'
) |
:
e R, I i, e g

a3 ﬂﬁsﬁa&q‘wﬁmmmnnmﬁu AB 790532

4 Memorandum of Understanding

Between
i Sripat Singh College, P.O+P.5: Jiaganj, Dist: Murshidabad, Pin-742123
&
g Jalangi Mahavidyalaya P.O.- Jalangi Dist - Murshidabad Pin - 742305

This agree!rnent is entered into on 2@ September, 2022 by and between Sripat Singh
r:ullegu,r.hﬂ.ﬂdiamj,nm:rﬂuumuahad,nn-_:rmzs and Jalangi Mahavidyalaya,p.0.-
Jalangi Dist : Murshidabad,Pin - 742305
The aforesaid institutions are referred to individually as institute and ollectively as
institutiond :
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1. Objectives of the MOU

¥ To promote & enhance career oriented activities in the institutions

¥ To provide consultation for implementation of Career Development counseling &
Placement Cell in the colleges.

% To promote Skill development activities in the institutions.

» To promote Counseling service in the institutions.

¥ Toboost up placement activities in the institutions.

% To promote research on Skill development in the institutions

% To promote entrepreneurship among students.
2. Technical areas of collaboration.

% Provide consultation for implementation of Career Development Counseling and
Placement Cell at the college.

% Provide necessary help in organizing workshop/seminar/personality development

activities.

Classes at the college for enhancement of skills in respect of faculty, staff
members, students.

Provide industry & academic oriented interaction with the students.
special lectures at the college on topic of relevance to modern industry.
A continuing quality development program to improve guality of students, non

teaching & teaching staff through short term/long term certificate course jointly
initiated by the colleges.

Y Y

% Usage of academic infrastructure at the colleges, where applicable & agreed.

¥ To provide special training to final year students (UG/PG)

% Joint supervision of progress of the concern area.
3. Proposed mode of collaboration

Sripat Singh College and Jalangi Mahavidyalaya proposed to collaborate through
the following.

% Cooperation & promotion of Career oriented activities & training in the areas of
mutual interest.

% Any other mode of interaction agreed upon among the colleges.

¥ A specific plan will be work out by the institutes depending upon availability of

resources. A specific agreement will be entered into for each activity.
4. Terms & Condition

% The cost of consultancy service (if any) should be borne by the respective college.

F‘as{ez
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»

s, non teaching,
For continuing training program to respective college for Student

g utually agneed
teaching staff members, the financial arrangements will be made m
terms.

For the visits, related tq advice & consultancy, travel & other expenses of faculty & staff
shall be reimbursed by the respective college on mutually agreed terms. e o
Usage of academic infrastructure at the respective college can be allowed for limite
period subject to its availability, approval of head of the institution.

Institutions are agreed to help, identify and invite the faculty members & researchers
from the other institution to participate in conference, workshop and for short courses.
This MOU may be amended, renewed & terminated by mutual written agreement.

- Confidentiality

The institutions are agreed to hold in confidence all information/data designated by the
Institutions as being confidential which is obtained from each of the institution or

created during the performance of the Mou and will not disclose the same to any third
party without written consent of the institution.

Duration of MOU

This MOU, unless extended by mutual written conisent of the institutions shall expire in
five years after the date of signing the MOU. However, on review, the MOU may be
extended for another five years by mutual consent.

Coordination

Institutions will designate person/persons who will have responsibility for coordination
& implementati_un of this agreement. Institutions will officially inform the name of the
coordinator or coordinators,

Intellectual prop erty rights

Intellectual Property rights that arise ag 3

result of joint research &
activities under the agreement will be worked out on 4 Case to case hasgj

5 and will be
laid down IPR policies of the institutions,

collaborative

consistent with officially
Signed in Duplicate,

N
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On behalf of Sripat Singh Enllege

= Teacherin Charge ; &
B ﬂﬂhe.r i Eha'ﬂ"‘
E’E:! Eml;l EU"E-" ]
= Coordinator,IQAC - - Murshidzinag

WMW 2 .09 18U

Co-ordinator
Sripat Singh College

WA Je Quio

ﬂﬁfﬂ‘i/’ra,

On behalf of Jalangi Mahavidyalaya

" RN T ;
i |
. Teacher in Charge : @h...j._janangr:i Mﬂ:;ﬂ-ﬂﬁa e
28 4.1 !

. Coordinator,|QAC :  Muledwls Ehg
IQAC Coordi

Jalangi Mahavidyalaya

Witness: 1)

Seal of the Institution

‘lﬂf‘?/iﬂll— _

atg 9+ 171
2)

Page‘q‘
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Memorandum of Understanding
Between
¢ Sripat Singh College,P.0+P.S:Jiaganj,Dist:Murshidabad,Pin-742123
: 8

Nagar College,PO:Nagar,P.5:Khargram,Dist:Murshidabad,Pin-742159

1
|

This agreement is entered into on 24 September, 2022 by and between Sripat Singh
College,P.0+P.5:Jiagan),Dist:Murshidabad,Pin-742123

Magar,P.5:Khargram,Dist:Murshidabad,Pin-742159,

The aforesaid institutions are referred to Individually as institute and collectively as
institutions.

i
!

and I"'Iagar College , P.O:



- 1. Objectives of the MOU

» To promote & enhance career oriented activities in the institutions
# To provide consultation for implementation of Career Development Counselling &
Placement Cell in the colleges.
To promote Skill development activities in the institutions.
To promote Counselling service in the institutions.
To boost up placement activities in the Institutions.
To promote research on Skill development in the institutions
¥ To promote entre preneurship among students,
2. Technical areas of collaboration.

# Provide consultation for implementation of Career Development Counselling and
Placement Cell at the college.

> Provide necessary help in  organizing  workshop/seminar/personality
development activities.

» Classes at the college for enhancement of skills in respect of faculty, staff
members, students.

# Provide industry & academic oriented interaction with the students.

* Special lectures at the college on topic of relevance to modern industry,

# A continuing quality development program to improve quality of students, non
teaching & teaching staff through short term/long term certificate course jointly
initiated by the colleges.

® Usage of academic infrastructure at the colleges, where applicable & agreed.

* To provide special training to final year students (UG/PG)

» Joint supervision of progress of the concern area.

3. Proposed mode of collaboration
Sripat Singh College and Nagar College proposed to collaborate through the
following.

# Cooperation & promotion of Career oriented activities & training in the areas of
mutual interest.

» Any other mode of interaction agreed upon among the colleges.

» A specific plan will be work out by the institutes depending upon availability of
resources. A specific agreement will be entered into for each activity.

Y VY Y

4. Terms & Condition
# The cost of consultancy service (if any) should be borne by the respective college.

¥ For continuing training program to respective college for Students, non teaching,
teaching staff members, the financial arrangements will be made mutually
agreed terms.

% For the visits, related to advice & consultancy, travel & other expenses of faculty
E staff shall be relmbursed by the respective college on mutually agreed terms.

2



> Usage of academic infrastructure at the respective college can be allowed for
limited period subject to its availability, approval of head of the institution.
> Institutions are agreed to help, identify and invite the faculty members &
researchers from the other Institution to participate in: conterence, warkshop
and for short courses. o )
¥ This MOU may be amended, renewed & terminated by mutual written
dgreement,
3. Confidentiality
The institutions are agreed to hold in confidence all information/data designated by the
Institutions as being confidential which is obtained from each of the institution or
created during the performance of the MOU and will not disclose the same to any third
party without written consent of the institution,”
6. Duration of MOU i
This MOU, unless extended by mutual written consent of the institutions shall expire in

five years after the date of signing the MOU, However, on review, the MOU may be
extended for another five years by mutual consent.
Coordination

Institutions will designate person/persons who will have responsibility for coordination

& implementation of this agreement. Institutions will officially inform the name of the
coordinator or coordinators,

8. Intellectual property rights

7

L]

Intellectual property rights that arise as a result of joint research & collaborative
activities under the agreement will be worked out on a case to case basis and will be
consistent with officially laid down IPR policies of the institutions,

9. Signed in Duplicate.
This MOU is executed In duplicate with each copy being an official version and having
equal legal validity by signing below, the institutions, acting by their duly authorised

officers, have caused this memorandum of understanding to be executed effective as of
the day and year first above writ1;Fn.

| ARE behalf of Sripat Singh College 51198t Singh g,

. -"'hg M
Co-ordmatr Teacher in Charge - ﬁhi E.U..mnﬂ* "'::,’_',f""

: ngh Coll . : 24
ﬁg g&fﬂiﬂsﬁaﬁeﬂmmatunlﬂﬁﬂi St &-[:MJ?T
Witness: 11-.5’,1.%&-4\#-
a0 (h

seal of the Institution

v 14y, ng'ﬂ"ﬁ__’ 2)

On behalf of Nagar College -‘ o a\e
1. Teacher in Charge : Su.-J.iEr«.f A1y, | |1y .,,;a‘l‘:

o
2. Coordinator,|QAC : Wq]‘ﬁlﬁ#‘ .
Witness: 1) MM 2 MWF’H
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Sripal: Singh College, P.O+P.S: Jiaganj, Dist: Murshidabad, Pin-742123
&
g Rani Dhanya Kumari CollegeP.0+P. 5 Jiaganj, Dist: Murshidabad, Pin-
T42123
i

This agreement is entered into on 29 March, 2023 by and between Sripat
Singh  College P.0+P.5:|iaganj Dist:Murshidabad,Pin-742123  and Rani
hanya Kumari College PO+P.5: Jiagan], Dist: Murshidabad, Pin-742123,
g
The aforesaid institutions are referred to individually as institute and
cbllectively as institutions.

&
3
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1. Objectives of the MOU

= To promote & enhance career oriented activities in the institutions.

»To provide consultation for implementation of Career Development

Counseling & Placement Cell in the colleges.
> To promote Skill development activities in the institutions.
> To promote Counseling service in the institutions.

>To boost up placement activities in the institutions.

= To promote research on Skill development in the institutions.

>To promote entrepreneurship among students.

2. Technical areas of collaboration.
= Provide consultation for implementation of Career Development
Counseling and Placement Cell at the college.

> Provide necessary help in organizing W
development activities & Soft skill training.

= Classes at the college for enhancement of skills i

orkshop,/seminar/pers pnality

n respect of faculty, staff

members, students.
» Provide Industry & Academia interaction with the students.

on the topic of relevance to modern industry.

improve quality of students,
term/long term certificate

= Special lectures at the college

= A continuing quality development program to

non teaching & teaching staff through short
courses jointly initiated by the colleges.

» Usage of academic infrastructure at the colleges, where applicable &

agreed.

= To provide special training to final year students (U G/PG)




:
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» Joint supervision of progress of the concerned area.

3. Proposed mode of collaboration
Sripat Singh College and Rani Dhanya Kumari College proposed 10
collaborate through the following.

» Cooperation & promotion of Career oriented activities & training in the
areas of mutual interest.
> Any other mode of interaction agreed upon among the colleges.

> A specific plan will be worked out by the institutes depending upon

availability of resources. A specific agreement will be entered into for each

activity.

4, Terms & Condition

»The cost of consultancy service (if any) should be borne by the respective
college.

=For continuing training programs to respective colleges for Students, non
teaching, teaching staff members, the financial arrangements will be made
mutually agreed terms.

> For the visits, related to advice & consultancy, travel & other expenses of

faculty
& staff shall be reimbursed by the respective college on mutually agreed

terms.

= [Jsage of academic infrastructure at the respective college can be allowed
for a limited period subject to its availability, approval of the head of the
institution.

» Institutions are agreed to help, identify and invite the faculty members &
researchers from the other institution to participate in conferences,
workshops and for short courses.
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= The MOU
may be amended, renewed & terminated by mutual written

ag!'EEment_

5. Confidentiality

Zhe. institutions are agreed to hold in confi

;zfz?tfllh-? ?-]E i-n stitutions as being confidential which

it dis{;][';; ;tl;:mns or created during the performance of
e same to any third party without written

institution.

dence all infﬂrmatliﬂnfdata
is obtained from
the MOU and
consent of the

6. Duration of MOu
This MOU, unless extended by mutual written consent of the institutions, shall

expire in ten years after the date of signing the MoOu.
years by mutual consent.

However, on review, the

= Coordination

Institutions will designate a persan;"persnns who will have responsibility for
coordination & implementation of thi s will officially
inform the name of the coordinator oF coordinators.

s agreement. Institution

g. Intellectual property rights

intellectual property rights that arise as @ result
collaborative activities under the agreement will be wo
case basis and will be consistent with officially laid down

institutions.

of joint research &
rked out on a case to
IPR policies of the

g, Signed In puplicate
This MOU i5 executed in duplicate with each copy being an offi cial version and
having equal legal validity by signing pelow, the institutions, acting by their

duly quthorised officers, have caused m of understanding to
be executed offective as of the day and year fi




4 on behalf of Sripat Singh College College Seal

1. Teacher in Charge/Principal :
(nltgar~
A2l Veowans: Gow)
2. ETﬂers Council Secretary :
LY

LSHHF-H"L p DATTH ﬂ!'n“lr‘fm)

Witness:

IRIWE T D S
7 _

2)

On behalf of Rani Dhanya Kumari College

1. Teacher in Charge/ Prlﬁ/ paI
ﬂf 3/A% -

O s
2. . Coordinator, JQA€ : H&&-:Mﬂ Mum,“ab,d

—&—ﬂ:ﬂtinﬂﬂ

Witness:
E EJ “.09.2.2.3
BURSAR
2) R.D. K. College
S UG HAJTT DAC Jiagan] Murshigabad

SCro 29]0fs



Memorandum of Understanding

This Memorandum of Understanding (hereinafter called the MOU) is signed on
the 15th day of March, 2021 between Dr. Sagar Simlandy, Assistant Professor,
Dept. of History, Sripat Singh College, Jiaganj, Murshidabad, and Keshab Chandra
Ghosh, Assistant Professor of History, Jangipur College, Jangipur, Murshidabad,
regarding research collaborations on two edited books: “Revisiting The History of

Il?{?t a fl Beyond” and “Colonial Origins of Medernity in India: Society, Polity, and
ulture.

Clauses of MoU

1. Both si%r_\ing parties will adhere to research ethics, share ideas, and avoid any
conflict of interest while publishing any documents or research articles,

2. Both parties will utilize research grants from any source for the fulfillment of
the project.

Time Period of Collaboration

This collaboration will remain in effect until one of the signing parties wishes to
withdraw from the MOU.

Signed
First Party: __——C 7 & e F‘:}iﬁ

¥ 1 - '-j
Second Party: J e¢had [ lawih-¢ G s
Functionality of the MOU
Within the purview of the MOU signed between Dr. Sagar Simlandy, Assistant
Professor, Dept. of History, Sripat Singh College, Jiaganj, Murshidabad, and

Keshab Chandra Ghosh, Assistant Professor of History, Jangipur College,
Jangipur, Murshidabad, the following outcomes were obtained:

- Edited book, "Revisiting The History of India & Beyond,” published by Online
Gatha - The Endless Tale, Lucknow, in June 2021, ISBEN 978-93-90388-94-3.
- Edited book, “Colonial Dri%;na of Modernity in India: Society, Polity, and

Culture,” published by BFC Publications, Lucknow, in August 2022, ISBN 978-93-
5632-427-5.

Signed: Dated the 15th March 2021

First Party_ = eeny, Do NMa

l" -
A4 o =
Second Party: L ab (o vA, ggvhl“
|

Signature of Principal with Seal

TR KAMAL KRISHNA SARKAR
i Principal
éﬂ"&: p;r Snpat Singh College
i Maganj, Murshdabar

Sripat Singh College:




Memorandum of Understanding

This Memorandum of Understanding (hereinafter called the MOU) is signed on
the 15th day of March, 2021 between Sagar Simlandy, Assistant Professor, Dept.
of History, Sripat Singh College, Jiagaﬂ; Murshidabad, and Ganesh Kr. Mandal,
Assistant Professor of History, Berhampore Girl's College, Berhampore,
Murshidabad, regarding research collaborations in two edited books on “Taking
another look at tﬁe History of India & Abroad”.

Clauses of MoU

1. Both signing parties will adhere to research ethics, share ideas, and avoid any
conflict u% interest while publishing any documents or research articles.

2. Both parties will utilize research grants from any source for the fulfillment of
the project.

Time Period of Collaboration

This collaboration will remain in effect until one of the signing parties wishes to
withdraw from the MOU.

Signed

First Party: Ei@ e By ‘F‘D r«n--llg'i:—j

Second Party: __ “au Eﬁ.g.li Kn . f‘;mmd:’a.»{
Functionality of the MOU

Within the purview of the MOU signed between Mr. Sagar Simlandy, Assistant
Professor, Dept. of History, Sripat Singh College, Jiaganj, Murshidabad, and
Ganesh Kr. Mandal, Assistant Professor of History, Berhampore Girl's College,
Berhampore, Murshidabad, the following outcomes were obtained:

- Edited book, "Taking another look at the History of India & Abroad,” published
by BFC Publication, Lucknow, in August 2021, ISBN 978-93-90880-12-6.

Signed: Dated the 15th April, 2021

First Party: q“’“;":ﬁm = -bﬂc«%j

P M
Second Party: f;nn:.u.# Ko, Mamdey Z /

Signature of Principal with Seal R, KAMAL KRISHNASARKA

: : : Principal
Sripat Singh College: @npat Singh College

Nianani, Mur g hiclahar

Berhampore Girl's College:




Clauses of MoU

1. Research Collaboration: Both parties agree 1o
collaborate on research related to the isolation and
characterization of Microbacterium paraoxydansfor
bioremediation and plant growth promotion.

2. Research Ethics: Both parties will adhere to strict
research ethics, share ideas, and avoid any conflict
of interest while publishing documents or research
articles.

3. Resource Utilization: Both parties will utilize
research grants from any source for the fulfillment
of the project.

Time Period of Collaboration

This MoU will remain in effect until one of the
signing parties wishes to withdraw from the
agreement.

Signed:

First Party: Myl Bosrw | B N

L7
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Principal
gnpal Singh College
aaal LLucn gabad

i |

.
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Second Party:




Memorandum of Understanding

This Memorandum of Understanding (here in after called the MOU) is signed on the 21 Day
ﬂmmmmmmmmmaﬁﬁmmmm

Mathematics, Sripat Shing College, Jiaganj, Murshidabad and Dr. Uttam Ghosh, Assistant
Professor, Department of Applied Mathematics, University of Calcutta, 92 APC Road,
WWMMMWHNWMMMm
Mathematical disease modelling.

Clauses of MOU

1) Bmhﬂtﬁm“ﬁuﬁﬂhhwmﬁrmmmmmdﬂlnMMw
confict of interest while publishing any documents or research articles.

2) mmmmmmmmmmﬁmmmhm
fulfilment of that project

Time period of Collaboration
This collaborating MOU will remain in vogue until one of the signing parties wishes 1o
withdraw himsetf from the MOU

1 First Party




1 miverin ol kalvant, WalvRsik.

sub: Roguest for Appreval in University Listed Book

Faespected Sir,

We have edited a hmli. entitled “History of Education in Inda™ (ISBN-978-93. 2205044}
by Sagar Simlandy & Rakibul Islum, Department of History, Stipst Singh College, Jisgan; &

Govt General Drgree College u.t.'f;hnhglm., Nadin,. puw by Scriptor Publication, |itar
Pradesh. India. i the month of May, 2022, We will be highly obliged «f you will approve the
ook as n Ulnoversity Listed Book.

Thanks & regands

&ﬁ?\?b;van-gﬁl %w TS lowrmm

Simlandy Rakibul Islam
Fditor & Asmistant Professar, Editor & Assivant Professor
Department of Ilislory, Department of History,
Sripat Singh College, Jiaganj Gavt. General Degree College at Kaligan)

r—TE Y



@. SRIPAT SINGH COLLEGE

\ ;’}; , Estd. 1949, Govt, Sponsored)
S P.O. Jiaganj  Dist. Murshidabad = West Bengal-742123
e Phone: (03483) 255351, Tele, Fax: (03483) 256961
- sscollege2009@pmail com Wab: www.sripatsinghcollege.org

Ref. No: ... Misc, 96, 2020.....co0n0ns
Date: ... 0506/2020. . coiaeeers

To,
The Director
IIRS, ISRO, Debhradon

Sub: Willingness for participating in IIRS Outreach Programmes-1eg.
Dear Sir,

Sﬂﬁfﬂhghﬂnﬂtp,ﬁtﬁﬂﬁmtspmdmmmdhpeiﬂWuiﬂﬂﬂ.
shﬂdihjnmqﬁml!ﬂhmdhih'ﬂﬂﬁﬂmi'ﬂpﬂtﬂmiﬁﬁﬂﬁiqh
Bmﬂﬂ,lhisiuﬁnﬁumnu’mumduﬂnmhlymﬁ,tmmhmnin—
mumi:-dnuﬁmal-ﬂ}huﬂnntuhhmnnﬁnflhﬁihhﬂmdﬂ:ﬁdﬁtr-ﬂhh
mﬁmﬁvﬂ-ﬂ:ﬁ:r.lth&mhmui&ﬂwﬂhﬁu.dm:ﬁu,
mmmmmﬁmmmpmmnmmhm;umﬁ-m
nf@ﬂhﬂhsﬁmhﬂﬂlwuﬂmdﬂmﬁmmtﬂsmmlu
Hhmhﬁmhmﬂﬂﬁﬂmnmumhmﬂuhﬁmﬂnh

Contact Details of the focal person/ coordinnator:

Name: Afr. SAKTI MANDAL

Drecignation: ASSISTANT PROFESSOR

Department: GEOGRAPHY

Postal Address: €9, R.N. TAGORE ROAD, LALDIGHI PLAZA,

FLAT NO- C3 ST® FOOR, PIN- 741101,
BERHAMPORE, MURSHIDABAD
Emuail: (mandatory) tomblosakhiii pmal com
Alobile Number: (mandatory) 9804302153

o
Z%L.,

Cofleqe
Gripal El"li“ um#

(Signature of Authority)



|II|"“\3F'I'I"l:‘»tr:-,lunn:lum of Understanding

Between

Monojit Roy

Barrackpore Rastraguru Surendranath College
And

Amit Kumar Kundu

Sripat Singh College

of Different Municipal

Subject; Assessment of Drinking Water Quality ;
|, India: A Comparative

Supply Water of North 24 parganas, West Benga
Study

Abstract

| and significant for our daily life. With the
population and the development of

industrialization, the quality of municipal supplied water is being
gradually endangered. Municipal supplied water plays a major role in
drinking purposes in many urban areas of West Bengal, India. In this
present study, the quality of the municipal drinking water samples of
fourteen municipal areas within the North 24 Parganas district of West
Bengal have been assessed. We have measured pH, TDS (Total Dissolved
Solids), salinity, conductance, sodium ion concentration, potassium ion
concentration, and pesticide residue concentration. Investigated water
samples showed moderate salinity values and low to high ranges of
conductance values. We have also encountered high sodium ion content
in three municipality supply waters, whereas we got moderately low
concentrations of potassium ion in these drinking water samples. Several
water samples showed relatively high pH, another showed a very high
TDS value, while eight municipal supply waters showed moderate TDS
values. During the study of seventeen pesticide residues in these
municipal drinking water samples, no sample water contained pesticide

concentration higher than the BIS (Bureau of Indian Stangzrds} limit

Clean and safe water is essentia
unprecedented increase in

.T'_II.. .I. II
s S e 1 7
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i e e
o # -ingih Colleg
\":‘?":-h 'E'Hpﬂl‘-:l R Lt T



Memorandum of Understanding

1. Purpose

The purpose of this Memorandum of Understanding (MoU) is to establish

the terms and conditions under which Monojit Roy of Barrackpore
mar Kundu of Sripat Singh

Rastraguru Surendranath College and Amit KU
er quality of

College will collaborate on the assessment of the drinking wat !
different municipal supply waters in North 24 Parganas, West Bengal, India.

2 Scope of Work

- The study will involve the r samples from
fourteen municipal areas wi
- The parameters to be measure
sodium ion concentration, potassium

residue concentration.
- Both parties will jointly conduct the analysis, share data, and prepare the

final report.

collection and analysis of wate

thin North 24 Parganas.
d include pH, TDS, salini
ion concentration, an

ty, conductance,
d pesticide

3. Roles and Responsibilities
- Monaojit Roy: Responsible for overseeing the collection of water samples

and conducting the analysis of pH, TDS, and salinity.
- Amit Kumar Kundu: Responsible for analyzing con

concentration, potassium ion concentration, an
concentration.

ductance, sodium ion
d pesticide residue

4. Collaboration and Data Sharing
- Both parties agree to share all dat
_ The data will be used solely for the p

in academic journals.
- Any publication or presentatio

a and findings related to the study.
urpose of the study and publication

n of the findings will be jointly authored by

both parties.
5. Duration
This MoU will remain in effect from the date of signing until the completion
of the study and publication of the results.
[z ./ ESTD- O KANRCKRISHINASARTAE
L_Il-.l 18449 i Prndiy al :
- anpat Singh Collea®

| i K
5 ] _'!Il;.:.__,r"'



6. Financial Implications
- Each party will bear their own costs incurred in the course of the study.

- Any external funding or grants secured for the project will be shared as
per mutual agreement.

7. Confidentiality
Both parties agree to maintain the confidentiality of any proprietary of
sensitive information exchanged during the course of the study.

8. Termination
This MoU can be terminated by either party with a written notice of 30
days.

9. Dispute Resolution
Any disputes arising from this MoU will be resolved through mutual
discussion and negotiation.

Mgl P -

Signatures-

Monojit Roy
Barrackpore Rastraguru Surendranath College
Date

|1: ar Kundu

Sripat Sm h College

Date: |50 Ef 21

b
Principal “hre—

Barrackpore Rastragury Principal

Surendranath College >ripat Singh College

R RAMAL KRIEHNA SRR,
Principal
Bnnat Singh Coliege

taH m
AL el
2 12
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%H-hm- ot Rastreanrn Suroncdranath College
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Lo When JLMay Concecn

This 18 1 cerufy thai the college his no objection 1
Prof D AMr Ms Monajit Ray will nndergo
collahorative — resenreh  waih Department  of
Chemistry, Sripat Sing College for 12 months with
effee! rom 02.03.2021

Docs Koy hTmaplo
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Criterion 3 - Research, Innovations and Extension

3.5: Collaboration

3.5.1 Number of functional MoUs/linkages with institutions/ industries in India and
abroad for internship, on-the-job training, project work, student / faculty exchange and
collaborative research during the last five years.

LIST OF DOCUMENTS

List of year wise activities and exchange should be provided

Sripat Singh College

(Estd. 1949. Govt. Sponsored)
P.O.: Jiaganj ¢ Dist. Murshidabad « West Bengal-742123




Sripat Singh College
(Estd. 1949. Govt. Sponsored)
P.O.: Jiaganj ¢ Dist. Murshidabad » West Bengal-742123
Phone: (03483) 255351, Tele Fax: (03483) 256961,
www.sripatsinghcollege.edu.in E-mail: sscollege2009@gmail.com

List of activities under Linkage and MoTU

Name of the collaborating Nature of collaboration Activity
institution with whom the MoU
/ collaboration / linkage is
made
2018-2023 Nabagram Amar Chand To promote & enhance Career oriented

Kundu College’ Nabagram activities in the institutions.

Murshidabad Inter college Webinar.
To provide consultation for

implementation of Career Development
Counseling Cell in the colleges.

To promote skill development activities in
the institutions.

To promote counseling service in the
institutions.

To boost up placement activities in the
institutions.

To promote research on Skill
Development in the institutions.
2018-2023 Subhas Chandra Bose To promote & enhance Career oriented
Centenary College, Lalbagh, activities in the institutions.

Murshidabad Inter college Webinar.
Exchange of students, Enterpreneurial

skill development, Outcome based
training and placement.

To provide consultation for
implementation of Career Development
Counseling Cell in the colleges.

To promote skill development activities in
the institutions.

To promote counseling service in the
institutions.

To boost up placement activities in the
institutions.

To promote research on Skill
Development in the institutions.
2018-2023 Lalgola College, Lalgola, Improving advancement of Learning
Murshidabad and Need-based Education.

Inter college Webinar.

Exchange of students, Enterpreneurial
skill development, Outcome based
training and placement.

To provide consultation for
implementation of Career
Development Counseling Cell in the
colleges.

To promote skill development
activities in the institutions.

ra




Krd:
25,

Sripat Singh College

(Estd. 1949. Govt. Sponsored)

P.O.: Jiaganj ¢ Dist. Murshidabad » West Bengal-742123
Phone: (03483) 255351, Tele Fax: (03483) 256961,

www.sripatsinghcollege.edu.in E-mail: sscollege2009@gmail.com

Year

Name of the collaborating
institution with whom the MoU
/ collaboration / linkage is
made

Nature of collaboration Activity

2022-2023

Nagar College, Nagar
Murshidabad

E Teaching-leanring and other

e

E
E
E

academic activities.

Inter college Webinar.

Improving advancement of Learning
and Need-based Education.

To promote & enhance Career
oriented activities in the institutions.
Exchange of students, Enterpreneurial
skill development, Outcome based
training and placement.

To provide consultation for
implementation of Career
Development Counseling Cell in the
colleges.

2022-2023

Jalangi Mahavidyalay,
Jalangi, Murshidabad

*

To promote & enhance Career oriented
activities in the institutions.

Exchange of students, Enterpreneurial
skill development, Outcome based
training and placement.

To provide consultation for
implementation of Career Development
Counseling Cell in the colleges.

To promote skill development activities in
the institutions.

To promote counseling service in the
institutions.

Inter college Webinar.

To boost up placement activities in the
institutions.

To promote research on Skill
Development in the institutions.

2022-2023

Muzaffar Ahmed
Mahavidyalaya

P.O.- Salar, Block- Bharatpur
-II (Salar), Sub-Div- Kandi,
Dist:- Murshidabad, West
Bengal, Pin- 742401.

OB N BN W

* O ¥ %

Inter college Webinar.

To promote & enhance Career oriented
activities in the institutions.

To provide consultation for
implementation of Career Development
Counseling Cell in the colleges.

To promote skill development activities in
the institutions.

To promote counseling service in the
institutions.

To boost up placement activities in the
institutions.

To promote research on Skill
Development in the institutions.




Sripat Singh College

(Estd. 1949. Govt. Sponsored)

P.O.: Jiaganj ¢ Dist. Murshidabad » West Bengal-742123
Phone: (03483) 255351, Tele Fax: (03483) 256961,

www.sripatsinghcollege.edu.in E-mail: sscollege2009@gmail.com

Year

Name of the collaborating
institution with whom the MoU
/ collaboration / linkage is
made

Nature of collaboration Activity

2023-2024

Rani Dhanya Kumari
College,
Jiaganj Murshidabad 742123

Inter college Webinar.

Student and faculty exchange program
To promote & enhance Career oriented
activities in the institutions.

To provide consultation for
implementation of Career Development
Counseling Cell in the colleges.

To promote skill development activities in
the institutions.

To promote counseling service in the
institutions.

To boost up placement activities in the
institutions.

To promote research on Skill
Development in the institutions.

Jangipur College,
Jangipur, Murshidabad, West
Bengal, India

Edited Book Published

Berhampore Girls' College,
Berhampore Murshidabad

Edited Book Published

Deptt. Of mathematics
University of Calcutta

Collaborative Research Work
(Mathematics)

Barrackpore Rastraguru
Surendranath College

Collaborative Research Work (Chemistry)

Deptt Of Civil And
Environmental
Engineering, University Of
Hampshire

Collaborative Research Work

2022

Kaliganj Government
College, Kaliganj, Nadia

Edited Book Published

2020-2023

IIRS-ISRO, Dehradun, India

Collaborative online course on “Satellite
photogrammetry and its Application”




Sripat Singh College
(Estd. 1949. Govt. Sponsored)
; P.O.: Jiaganj ¢ Dist. Murshidabad » West Bengal-742123
Lon 8 Phone: (03483) 255351, Tele Fax: (03483) 256961,
www.sripatsinghcollege.edu.in E-mail: sscollege2009@gmail.com

M=

Pic. 7 MoU signe With Nabagram Amar Chand Kundu College




Sripat Singh College
(Estd. 1949. Govt. Sponsored)
P.O.: Jiaganj ¢ Dist. Murshidabad  West Bengal-742123
Phone: (03483) 255351, Tele Fax: (03483) 256961,
www.sripatsinghcollege.edu.in E-mail: sscollege2009@gmail.com




Report an MO for the Session

2018-19 M

Colleges under MOL: Nabagram Amar Chand Kundo College, Nabagram, Murshidabad

and

Sripat Singh College, Jiaganj, Murshidabad

. Date of Execution of MOL: 21052018
2, Tenure of the MOV Svears
3. Purpose/ Objectives of MOL-
. To promote academic excellence and innovation in education:

L To facilitate the sharing of academic resources between the two institutions:

5 T share information and expertise in arcas of motoal interesi

4. Activities condueicd wnder MO -

o Mo of
Date of Nature of Resource Faculty &
Activity Activiry Person/Crrganization Lople Students
= : Benefitted
Cme-day venti
(30201 | Collaborutive CINIH(Child -in-Need o o i
e : ; | measures against women 50
Seminar Institute)
trafficking
b - % e J "'"F-
IR rt-"-':’r"'*-ﬁ"‘ k'd'l"" o / ;Ié ¢
DR. SOUMITRA KAR, (Ph. D) DR. KAMAL KRISHNA SARKAR
Principal Principal
Hakagram, Amar Chand Kundu Cobege Sripat Singh College

PO-Natagram, Desl Murshidabad
West Bangal Pin-T4Z104

Jiagenj, Murshidabad



OUTCOME:

#  The Faculty Exchange Programme, conducted under an MOLU, has enabled the eollege to provide
students with quality academic exposure and the opportunity o interact with facalty members
spectilizing in various Nelds of study,

& The faculty members also had the opportunity to interact with each other and share their views on
the tcaching and learning process.

s The practice of academic exchange has proved to be very helpful in developing a healthy mutual
relationship leading to the holistic development of both institotions.

m“‘m%ﬂ éﬁéé

Dy, Soumitra Kar D, Kamal Krishna Sarkar
Principal Principal
Nabagram Amar Chand Kundu College Sripat Singh Collese
Nabagram, Murshidabad, West Bengal, India Jinganj, Murshidabad, West Bengal, India

DR, SOUMITRA KAR, (Ph. D)

Y DR. KAMAL KRISHNA SARKAR
ﬁﬂ'&m  Principal
mﬁm it Ahrshidabad Sripat Singh College

tinst Barai, Pin- 142104 Jiagan|, Murshidabad




Report on MOLU for the Session
2019-20

Colleges under MOLU: Nabagram Amar Chand Kundu College, Nabagram, Muorshidsbad

Sripat Singh College, Jinganj, Murshidabad

1. 1ate of Execution of MO e BT )
2.  Temuwre of the MOL:
3. Purpose/ Objectives of MOL-

L]

5 years

To promote scademic exeellence and innovation in education:

To facilitate the sharing of academic resources between the two institutions:

To share information and expertise in areas of mutual inforesi

4. Acrtivities conducted under MOU: -

| No.of |
Date of Nature of Resource Toni Facuolty &
Activity Activity Person/Organization o Students
e o . Benefitted |
ME. Abhijit Bhatacharyva
a0 | Special Class i English) Nabagram Amar  |Partition Literature 4i
Chand Kundu College |
Dr. Sagar Simlandy
_ _ ) : Recent Trends in
240200020 | Specal Clasy { History ) Sripat Singh I8
Historiography
College ’

i ac“wr'rh-tﬁ-h'hﬁ" hb"ﬁ"

DR. SOUMITRA KAR, (Ph. D)

Hatagram, Amar Chand Kundu College
PO -Mabagram, Disl-burshidabad
Vot Blargal. Pin-Tid 1040

Frincipal

DR. KAMAL KRISHNA SARKAR
Principal
Sripat Singh College
Jiaganj, Murshidabad



OUTCOME:

#  The Faculiv Exchange Programme, conducied ander an MOU, has enabled the eollege to provide
studenis with guality academic exposure and the opportunity to interact with faeuliy mem bers
specializing in various felds of study.

*  The faculty members also had the opportunity to interact with cach other and share their views on

the teaching and learning process,

*  The practice of academic cxchange has proved to be very helplul in developing a healthy mutual
relationship leading to the holistic development of both institutions.

ewnabe vl éﬂ.f? & 24

Dr. Soumitra Kar Dr. Kamal Krishna Sarkar

Principal Principal
Nabagram Amar Chand Kundu College Sripat Singh College
Nabagram, Murshidabad, West Bengal, India Jiaganj, Murshidabad, West Bengal, India

DR, SOUMITRA KAR, (Ph. D)
MP': mﬂﬂfm College
Hﬁ“ﬂw , Dt Murshidabed
s Bangal, Pr-T42184

CR. KAMAL KRISHNA SARKAR
~ Pringipal
Sripat Singh College
Jiaganj, Murshidabad




Report on MO Tor the Session

2020-21

Colleges ander MOU: Nabagram Amar Chand Kundo College, Nabagram, Murshidabad

and

Sripat Singh College, Jiaganj, Muorshidabad

Date of Exccution of MOU: 21M5/2018

Tenmure of the VMO; 5 veurs

Purpose’ Objectives of MO -

" To promote academic excellence and innoyation in edueation:

= To Facilitate the sharing of scademic resources between the two institutions;
. To share information amd expertise in arcas of mutual interest

Activities conducted under MO : -

" Dateof Matwre of :
| Activity Activits B Hesonrce Person/Organization Topic
= - 2 |
Joint Career Mr. Shavam Sundar Seth (S5C) Carcer Onentation
19-05-2021 i
Counselling Mr. Abhijit Bhatiacharyya (NACKC) Programme
Joant Career Mr. Shayam Sundar Seth (550 Career Orientation
A1-05-202 : .
¥ I Counselling Mr. Abhujit Bhattacharvva (NACKC) | Programmc

| 8-(h5-2002 1

|
| Webinar on COVID-19

Joinmt Webinar (4 | Dr. Rathindranath Baral, Chittaranjan

seecond wave and the

| Colleges) Mational Cancer Institute :
importance of vaccination

= -]

= _|'"|[.|.|..|..|.I.? W h‘¢1' " %ﬂ] g’J::. )24

DR, SOUMITRA KAR, (Ph. D) DR. KAMAL KRISHNA SARKAR
Principal Principal
A (nand Sripat Singh College
PO -Nabsgran, Dist Mharshidubsé Jiagan]. Murshidabad




OUTCOME:

= The Faculty Exchange Programme, conducted under an MOU, has enabled the college to provide
students with quality scademic exposare and the apportunily (o interact with faculty members
specializing in variows ficlds of study.

*  The facalty members also had the opportunity (o interact with each other and share their views on
the teaching and learning process.

®  The practice of academic cxchange has proved to be very belpful in developing a healthy mutual
relutionship leading to the holistic development of both institutions.

LA IR"*"’R e K

Dr. Soumitra Kar Drﬁ;l';:;; ;imlmllmrkl.r
Principal Principal
Nabagram Amar Chand Kundu College Sripat Singh College
Nabagram, Murshidabad, West Bengal, India Jiaganj, Murshidabad, West Bengal, India
DR SOUMITRAKAR, P D) O e
u:% Sripat Singh College

B Mabsgram Dt Murshidabad Jdiagan|, Murshidabad

yest Benzal P TAZIB4




Report on MOU for the Session

2021-22

Colleges under MO : Nabagram Amar Chand Kondo College, Nabagram, Murshidabad

1. Dvate of Execation of MOWL:
1. Tenoree of the MOT:

an

Sripat Singh College, Jiaganj, Murshidabad

21052018

5 vears

1. Porpose/ Objectives of MOL-

To promote academic excellence and innovation in edacation:

To facilitate the sharing of academic resources between the two institutions;

To share information and expertise in areas of motual interest

4. Activities conducted under MOL: -

- No.of
Drate of Nature of . Faculty &
Activity Activity Resource Person/Organization Topic Studiets
o Benehtied
R Swapan Kumar Sarkar (History) Sripat |European
23/02:2022 | Special Class Singh Collepe T 30
Impenalism
Inter-College (i} Huhagnﬁ1 Amar Chand Kundu College | powerPoint
210572022 (11} Sripat Singh College _ ;
& Students (i} Subhas Chandra Bose Centenary College | Presentalion M
e

2 4 LA ?-1-:.}5@‘ ;\b"v W .
DR. SOUMITRA KAR, (Ph. D)

f

et Bl P TA2184

,4”]? ‘ G-ié.

DR. KAMAL KRISHNA SARKAR

Principal Eripalpﬁri]i‘lng:'?ﬂﬂjnﬂagu
A Crand Kundu College Jiggonj, Murshidabad

., e Nurshidatad




OUTCOME:

I'he Faculty Exchange Programme. conducted under an MOU, has enabled the college to provide
studenis with quality scademic exposure and the opportunity o interact with faculiv members
specializing in variouns fields of study.

The faculty members also had the opportunity to interact with each other and share their views an
the teaching amd learning process,

The practice of academic exchange has proved to be very helpful in developing a healthy mutual
relationship leading o the boliste development of both institutions,
i: ali:"!-'..-':"'ﬂ"h_"-ﬂ""'- 1\&*% ]-:‘."" { 'P_‘f/
I'I'r "mum:trn Hur Dr. Kamal hl'lﬂhﬂﬂ ‘?ﬂr‘hl-r
Principal Principal
Nabagram Amar Chand Kundu College Sripat Singh College
Nabagram, Murshidabad, West Bengal, India Jiaganj, Murshidabad, West Bengal, India

DR SOUMITRA KAR, (Ph. D)

Principal DR. KAMAL KRISHNA SARKAR
m Amar Chand Kundu ':ﬂ Pmmﬂ'ir
PO Nakagam, Cesl Murshidabad Eﬂ-P't 'Ell"lﬂh 'CI:I"

West Bengal. P 142134 Jiaganj, Mur:lhldnhn-r.'




Report on MO for the Session
2022-23

Colleges under MOU: Nabagram Amar Chand Kundo College, Nabagram, Murshidabad

and

Sripal Singh College, Taganj, Murshidabad

1. Daie of Execotion of MOL: 210520018

o

Tenure of the MO 3 vears

3. Purpose’ Objeciives of MOL-

To promote academic excellence and innovation in education.
To facilitate the sharing of academic resources between the two institutions,
To collaborate in the development of new educational programs and initiatives in accordance
with the dircetives of NEP 2020,
To share information and expertise in areas of mutual interest.

4. Activities conducted voder MOL: -

Date of Nature of P
: Topic
Aetivity Activity Hesource I‘trmfu-’[}rgnmrmn i B
(i) Nabagram Amar Chand Kundu College
Inter-College | (i) Seipat Singh College Webinar on plasiic
0307/2022 ; {iii) Subhas Chandra Bose Centenary College R )
Webinar (iv) Lalgola College pollution: myth vs reafity
i1 Nabagram Amar Chand Kundu College
Campus (i) Sripat Singh College =
200072022 {iii) Subhas Chandra Bose Centenary College Campus Drive
Pirave . .
{iv) Lalgola College
lnter College | (1) Nabagram Amar Chand Kundu College | -
L ) Sripal Singh College Poster competition on
| 2082022 | Student {iii) Subhas Chandra Bose Centenary College

Aceadi-ko Amnin Mahorsas

Competition {iv) Lalgola College

'1.,.:;.\ u;}hl.x:!.-u"« J‘J :\. =

%;TM

DR. KAMAL KRISHNA SARKAR
OR, SOUMITRAKAR, (Ph. ) ~ Principl
ArmarChand Kar Collage wHipscSingh Gollagy
w s Jiaganj, Murshidabad

West Bergal, Pin-742184




| (1) Mabagmm Amar Chand Kundu College
Inter-Caollege | (i) Sripat Singh College Webinar for WBCS
271082022 ! (i) Subhas Chandra Bose Centenary College |, . :
| Webinar (iv) Lalgola Collese Examination Preparation
il (i) Mabagram Amar Chand Kundu College . : _
{ii} Sripat Singh College Webinar on the imporance
|~ Inter-College | (iii) Subhas Chandra Bose Centenary College |of the Entreprencurial
28/12/2022 . (v} Lalgoda College : o
| Webinar (v Julngi Malliavidataga mindset of the students for
' (vi) Nagar College tuture livelihood
(i) Nabagram Amar Chand Kundu College
(it} Sripat Singh College
Inter-College | (in) Subhas Chandra Bose Centenary College | Webinar on the Importance
2022 | {iv) Lalgola College Tkl
. Webinar ' (v) Jalangi Mahavidalaya of financial literacy
{vi) Magar College
1570372023 inter-Collcge Pantaloons {Aditva Rirla Fashion and Retail Webinar on scope and
b Wiebinar Ly luture in Retaill Sector
{ Webinar on scope and
Inter-College o
2602023 | o GEM- JEWELLERY Council of India | future in GEM- and
i (lewellery Sector
' One-day wehinar on
Inter-Callege ; ) ;
181052023 | Mahindra Classroom imporance of soff skills
for women's empowerment
Inter-College {Ume-day webinar on seope
= 3 i - 1
TH62023 Webinar Skill Council for Green Jobs ard e in sk
{1} Nabagram Amar Chand Kundu College
(i} Sripat Smgh College Wehinar on breaking
fnrer-College ) Sl | !mﬂ-dlﬁ Bose Cinberiry Collegs barriers: Empowering
28/06/2023 {iv) Lalgola College
& | Webinar {v) Jalangi Mahavidalava Winnen in
(vi) Nagar College : .
(vii) Rani Dhanya Kuman College T
- “ r
'.ﬁ;,a—w;r weina jJﬁ" A o j ik
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Fing
Amar Chand Kundu Cellege DR. KAMAL KRISHNA SARKAR
2{) Hakagram. Dest Murshidsbad Principal
West Bengal Pin-TM2184 Sripat Singh College

Jiaganj, Murahidabad




OUTCOME:

*  The Faculty Exchange Programme, conducted under an MOU, has enabled the college to provide
students with quality academ ic exposure and the opportunity (o interact with faculty members
specinlizing in variows fiekls of study.

®  The faculty members also had the opportunity to intersct with cach other and share their views on

the teaching and learning process.

*  The practice of academic exchange has proved to be very helpful in developing a healthy mutual
relationship leading to the holistic development of bath institutions.
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Report on MO for the Session
2023-24

Colleges under MOLU: Nabagram Amar Chand Kundu College, Nabagram, Morshidabad
amd
Sripat Singh College, Jiaganj. Murshidabad

1.  Date of Execution of MOLU: 210572018 & 05/10/2023
2.  Tenure of the MOL: S vears
3. Purpose’ Ohjectives of MOL-
. To promote academic excellence and innovation in education.
* To facilitate the sharing of academic resources between the Cwo institutions.
" To collaborate in the development of new edocational programs and initiatives in accordance
with the directives of NEP 2020,

To share information and cxpertise in arcas of moiual inberest.

4. Activities conducted ander MOL: -

Date of Nature of |
Activity Activity

Specl . Debjani Mondal  (Molecular  Biology & | Environmental

O/ 2024 | Bintechnology ) Sripat Singh College Pollution & Global
Lecturne P

Resource Person/Organiza tion Topic

e T . o
Special | Dr. Abhishek  Basu  (Molecular  Biology & | =
Biotechnology ) Sripat Singh College Recent trends i

O 2024 P Biotechnology

(i) Nabagram Amar Chand Kundu College
(i) Metap Nagar College

oy {1} Sagardigh) SAna. Ll Smrit State-Level Inter
040112024 | Exchange (i) ;"L‘:E:":’;d{fﬁm College Debate
Program | (v} Sripat Singh College LR
{vi} Magar College

-| pa— -
A uwmadros K Ei G 1

DR. KAMAL KRISHNA SARKAR
Pringipal
Sripat Singh College
Jiaganj, Murehidabad




(i} Mabagram Amar Chand Kundu College Role of Leadership in
Joint {ii} Sripat Singh College o
030472024 | (itf) Sagandight . Kamali: Kk Shirgip |00 Dogree
B Mahavidvalaya _ Colleges in view of
{ivh Mur Mohammad Smriti Mahavidyalaya NEF/SEP
— {i} MNabagram Amar Chand Kundu College '
(i) Sripat Singh College Oirientation program for
21/04/2024 | College (iii) Subhas Chandra Bose Centenary College  |g ;
; 7 5 recruitment drive
Webitar () Lalgola College

OUTCOME:

*  The Faculty Exchange Frogramme, conducted under an MO, has enabled the college to provide
students with quality academic exposure and the opportunity to interact with faculty members
specializing in various felds of study.

®  The faculty members also had the opportunity to interact with each other and share their views on

the teaching and learning process.

= The practice of academic exchange has proved to be very helpful in developing a healthy mutual
relationship leading fo the holistic development of both instiiuiions.
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. Soumitra Kar Dr, Kamal Krishna Sarkar
Principal Principal
Nabagram Amar Chand Kundu College Sripat Singh Collepe

Nabagram, Murshidabad, West Bengal, India Jiaganj, Murshidabad, West Bengal, India
DR. SOUMITRA KAR, (Ph. D)

HIE}mﬁmhmm ctrrﬂum Principal i
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ACTIVITIES
UNDER MOU

(2018-2023)

SRIPAT SINGH CO
&

-
SUBHAS CHA BOSE CENT
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The Memorandum of Undersianding (MoU) signed between Colleges marks
a significant milestone in the collaborative efforts of various institutions to.
enhance academic excellence, foster innouvation, and promote culturol
exchange. This partnership underscores the shared vision of both colleges
to create a dynamic leaming environment that transcends MHndunﬁqnd
nurtures the intellectual growth of students and facultw. A

The primary purpose of the MoU is to establish a framework for
cooperation in various academic and research endeavours. By formalizing
their commitment to collaboration, both colleges aim to leverage their
respective strengths and resources to achieve common goals. The Mol
outlines key areas of cooperation, including joint research projects, faculty
and student exchanges, sharing of academic resources, and the
organization of collaborative events and workshops.

One of the core objectives of the Mol is to facilitate the exchange of
knowledge and expertise between faculty members and students of both
colleges. Through collaborative research projects and academic exchanges,
students and faculty have the opportunity to gain new perspectives,
broaden their horizons, and develop valuable skills that are essential for
success in today's globalized world.

Another important aspect of the MoU is its focus on promoting innovation
and entrepreneurship. By encouroging the sharing of ideas and best
practices, both colleges aim to foster a culture of innovation that will drive
technological advancement and economic growth in the region. Through
joint initiatives such as innovation labs and startup incubators, studemnts
and faculty are encouraged to explore new ideas and tum them into viable
business ventures,
Furthermore, the MoU emphasizes the importance of cultural exchange in
promoting mutual understanding and respect among students and faculty.
By nrguniﬂng cultural events, Imlguuge exchange prugmms and regional
both o of their
L Wb Mrtiarines SsniAh
Principal

s:.msmﬁlw
_.mnhﬂmﬁ =




Since the signing of the Mo, both colleges have made significant progress
in implementing its provisions. Few faculty and student exchanges have
also been facilitated, allowing participants to benefit from new learning
experiences and forge new academic partnerships.

In conclusion, the MoU between Colleges represents a commitment to
excellence, innovation, and cultural enrichment. By working together,
Colleges are paving the way for a brighter future, where academic
collaboration knows no bounds, and students and faculty are enmmad
to achieve their full potential.
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Report on MOU for the Session 2018-19

Colleges under MOU:

Sripat Singh College, Jiaganj. Murshidabad

and

Subhas Chandra Bose Centenary College.Murshidabad

Date of Execution of MOU: 21/05/2018

Tenure of the MOU: 5 years

Purpose/ Objectives of MOU-

1.To promote academic excellence and innovation in education;

2.To facilitate the sharing of academic resources between the two
institutions;

3.To share information and expertise in areas of mutual interest

Activities conducted under MOU: -

Hesource
Date of Activity Person/Organization

SCBC College

OUTCOME:

1.The Faculty Exchange Programme, conducted under an MOU, has
enabled the college to provide students with quality academic exposure
and the opportunity to interact with faculty members specializing in
various fields of study.

2.The fac:ulty membErE also had the nppﬂrtumty to interact with each

glationship leading to fiig.»Bbii
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Report on MOU for the Session 2019-20

Colleges under MOU:
Sripat Singh College, Jiaganj. Murshidabad

and
Subhas Chandra Bose Centenary College Murshidabad

Date of Execution of MOU: 21/05/2018

Tenure of the MOU: 5 years

Purpose/ Objectives of MOU-

1.To promote academic excellence and innovation in education;
2To facilitate the sharing of academic resources between the two

institutions;
3.To share information and expertise in areas of mutual interest

Activities conducted under MOU: -

Mo of Faoulty
Resource B

Date of Acth
”: Person/Organization Students

1 Mr Shytam Sundar Sett
26-02-2020 (SSC)

2E02-2020 Frof. Basundhara Ganguly

QUTCOME;

1.The Faculty Exchange Programme, conducted under an MOU, has
Enghlﬁd the college to provide students with quality academic exposure
and the opportunity to interact with faculty members specializing in
various ﬁemf stu?y. ¥ "

2.The faculty members also had the opportunity to interact with each
other and share their views on the teaching and l[earning process.

3.The practice of academic exchange has proved to be very helpful in
developipge@=heal mutual relationship leading to the holistic:
(1 F L Ll f i Util:ll"IS. =

Sripat Sing '_ _
Jiagany, Morzrigana




Report on MOU for the Session 2020-21

Colleges under MOU:

Srigat Singh College. Jiaganj, Murshidabad
an

Subhas Chandra Bose Centenary College.Murshidabad

Date of Execution of MOU: 21/05/2018

Tenure of the MOU: 5 years

Purpose/ Objectives of MOU-

1.To promote academic excellence and innovation in education;

2To facilitate the sharing of academic resources between the two
institutions:

3.To share information and expertise in areas of mutual interest

Activities conducted under MOU: -

Resource

Date of Activity| Mature
™ ot AM®Y|  person/Organization

79052021 Special Class Mr. Shiyaim Sundar Satt 550

11052021 | Speclal Class [Mr. Shyam Sundar Sett (S5(

18-06-2021 Joint Webinar Dr.Ramdas Chatterjee

OUTCOME:

1.The Faculty Exchange Programme, conducted under an MOU, has
enabled the college to provide students with quality academic exposure
and the opportunity to interact with faculty members specializing in
various fields of study.

2.The faculty members also had the opportunity to interact with each
Sadshasetheir views on the teaching and learning process.
%
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Report on MOU for the Session 2021-22

Colleges under MOU:

Sridpal: Singh College, Jiaganj, Murshidabad
an
Subhas Chandra Bose Centenary College. Murshidabad

Date of Execution of MOU: 21/05/2018

Tenure of the MOU: 5 years

Purpose/ Objectives of MOU-

1.To promote academic excellence and innovation in education:

2To facilitate the sharing of academic resources between the two
institutions:

3.To share information and expertise in areas of mutual interest

Activities conducted under MOU: -

o e Mo, u[!l:an.kl,-

Permm'nrganizatlnﬂ LrLidents
Herefitted

Mr.Sudipto Mukherjee 40
21022022 | Spedal Class b

Date of Actvity| Nature of Acthvity

21 05-.‘-:1:12 1. Nabagram Amar Chand
nter Collage Kundu College

btudents
05 202 it b L e B

Centenary -::ulq;e
4 Lakgola College

OUTCOME:

1.The Faculty Exchange Programme, conducted under an MOU, has
enabled the college to provide students with quality academic exposure
and the opportunity to interact with faculty members specializing in
various fields of study.

gnge has proved to be ve
pnship IEarl:hn _toe
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DATE - 21-05-2022 & 28-05-2022

MODE : ONLINE (COOGLE MEET)
TIME : 7.00 PM

REGISTRATION LINK
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LAST DATE IOF REGISTRATION  19-05 2

A JOINT INITIATIVE OF
CAREER DEVELOPMENT COUNSELING CELL OF SRIPAT SINGH COLLEOE SCBC COLLEGE
LALGOLA COLLEGE, NABAGRAM ACK COLLEGE




Report on MOU for the Session 2022-23

Colieges under MOL:

Srigat Singh College, Jiaganj. MurshidaMurshidabad
an
Subhas chandra Bose Centenary College

Date of Execution of MOU: 21/05/2018

Tenure of the MOU: 5 years

Purpose/ Objectives of MOU-

1.To promote academic excellence and innovation in education;

2To facilitate the sharing of academic resources between the two
institutions:

3.To share information and expertise in areas of mutual interest

Activities conducted under MOU: -

Piate of Activity weSsiNOe
e o Aoy Person/Organization

Imilesr [w mm:u-

Suibban Chaew s Bomw Cordpnery Cullage
Lalgats | nlage

L

Budshgn Churchra B U pefpriisy {
Llgwia Colings

oo 15 e
m:ﬂ !




Date of Acthity | Nabure of Activitiy

inter-College
7/06/2023 "wﬂ;’“

28/06/2023

OUTCOME:

1.The Faculty Exchange Programme, conducted under an MOU, has
enabled the college to provide students with quality academic
exposure and the opportunity to interact with faculty members
specializing in various fields of study.

2.The faculty members also had the opportunity to interact with
each other and share their views on the teaching and learning
process,

3.The practice of academic exchange has proved to be very helpful
in developing a heal mutual relationship leading to the holistic
development of both institutions.
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INDUSTRY-ACADEMIA INTERACTION

IN ASSOCIATION WITH PANTALOONS

INDUSTRY-ACADEMIA INTERACTION

WEBINAR ON SCOPE & FUTURE IN >>>
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: &fg BRI SET WEST BENGAL 58AB 734107

[EMORANDUM OF UNDERSTANDING (MOLU)
BETWEEN
LALGOLA COLLEGE ,

A LALGOLA, MURSHIDABAD

AND

=
e

SRIPAT SINGH COLLEGE,

: JIAGANI, MURSHIDABAD
! i In continuation of the MOU signed on May 21, 2018, between Lalgela College and
! Sripat Singh College, we hereby formalize and extend this agreement on September 27,
1 2023 between Lalgola College, Lalgola, Murshidabad and Sripat Singh College
Jinganj, Murshidabad (hereinafter referred to as "First Party”) and Sripat Singh College,

Jiaganj, Murshidabad (hereinafier referred to as” Second party™).

Whereas, both Parties share a common goal of providing high-quality academic facilities
fik their respective students, and

f Whereas, both Parties wish to collaborate and cooperate for the betterment of academic

[hiili[ies and the advaneement of education,



Report on MOU for the Session
2018-19

Colleges under MOU: Lalgola College, Lalgola, Murshidabad
Al
Sripat Singh College, Jiaganj, Murshidabad, 'in-T421213

1. Date of Execution of MOL: 21AE2008
Tenure of the MOU: 5 vears
Purpose’ Ohjectives of MOL-
. To promote academic excellence and innovation in education;

. To facilitate the sharing of academic resources between the two institutions:

. To share information and expertise in arcas of mutual interest

4. Activities conducted under MOL; -

No.of
Date of Nature of Resaurce Tonic Faculty &
Activity Activity Person/Organization P Students
e Benefitted
Inter-College quiz
W10/2018 I i Shyamsundar Sett Cuiz Competition 58
- Compelition
i - I_Id —_— ) Une-dmy seminar on preventive
Colleborative CINI {Child <in-Ne
(H03/2019 ' { MEN=Ires against women 44
| Seminar Institute)
trafiicking !
— el — — S T— S e— - I — = |
e
Laigoia College = ™\ R, KAMAL KRISHNA SARKAR
Laigoia Murshidabad : Principal
Snpat Singh College

{zanani, Murshidabad




OUTCOME:

*  The Faculty Exchange Programme, conducted under an MOU, has enabled the college o

provide students with quality academic exposure and the spportunity to interact with faculiy

mem bers specializing in various felds of study.

*  The faculty members also had the opportunity to intersct with each other and share their

views on the teaching and learning process,

*  The practice of academic exchange has proved to be very helpful in developing a healthy

mutual relationship leading to the holistic development of both institutions,

%;gﬁ-'f
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Dr. Kamal Krishna Sarkar
Principal
Sripat Singh College, Jiaganj, Murshidabad, Pin-
742123Murshidabad, West Bengal, India

DH.#HFLKHISHMA SARKAR
Principal
Sripat Singh College
Jignani, Murshidad ad

Tape— Pout .

Dr. Tapan Bar
Principal
Lalgola College, Lalgola
Murshidabad, West Bengal, India

Principal
Laigola Cellege



Report on MOU for the Session
2019-20

Colleges under MO
Lalgola College, Lalgola, Murshidabad, Pin-T42148
And

Sripat Singh College, Jiaganj, Murshidabad, Pin-742123

1. Date of Execution of MO : 2152008
2,  Teoure of the MOL: 3 years
3. Purpose’ Objectives of MOL-
. To promote academic excellence and innovation in education;

L] To facilifate the sharing of academic resowrces bebween the iwo institutions:

. To share information and expertise in arcas of mutnal interest

4. Activities conducted under MOL: -

— — S — e

No. of
Dute of Nature of — . Faculty &
Activity Activity Resource Person/Chrganization Topic Sidl it
. — Benefitted |
Special D, Amal Modak(Bengali) Sripat Sin
ARG | ’ ' | ngian FollcCulture 2
Class College(English) Lalgola College
Special Faruk Abdulla {Philosophy) Sripat Singh .fm'nu:pl of Gandhi In -
[ 3082019 . . 30
| Class College Indian Philosophy
|
! —

T, | j ;‘ &
i v ?me

h k. anpﬂ‘
shigdab

Jiagani, MU =
S




OUTCOME:

«  The Faculty Exchange Programme, conducted under an MOU, has enabled the college to provide
students with guality academic exposure and the opportunity to interact with faculty members
specializing in varions felds of study.

e The faculty members also had the opportunity to interact with each other and share their views on
the teaching and learning process,

s The practice of academic exchange has proved to be very helpful in developing a healthy mutual

relationship leading to the holistic development of both institutions.

¢ O Tospor— P70
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Dr. Kamal Krishna Sarkar Dr. Tapan Bar

Principal Principal
Sripat Singh College, Jiaganj, Murshidabad, Fin- Lalgola College, Lalgola,
742123Murshidabad, West Be India Murshidabad, WE“L India
DR, KAMAL KRISHNA Laigola College

Principal W
Snpat Eiﬁg-h Eﬂ"eﬁ
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Report on MO for the Session

20021-22

Colleges under MOU; Lalgola College, Lalgola, Murshidabad, Pin-742148

and

Sripat Singh College, Jiaganj, Murshidabad, 742123

Daie of Exécution of MO
Tenure of the MO

Purpose’ Ohjectives of MOT-

1052018
S vears

To promote academic excellence and innovation in education.

To Facilitate the sharing of academic resources between ihe two institutions.

To collaborate in the development of new educational programs and initiatives in

mccordance with the directives of NEP 2020,

To share information and expertise in areas of muiual interest.

4. Activities eondocied wnder MOL: -

f:lt;;:: E':I::::::t;l' Resource Person/Organization Topic |
(i) Lalgola College
(i) Sripat Singh College
Inter-College (it} Subhas Chandra Bose Centenary |Orientation Programme on
220772021 Webina College i | d ¥
¥ {iv)  Mabagram Amar Chand Kundy |-S"e!Ammed Forces
College
(1} Lalgola College
[it} Sripat Singh College
SR Inter-Callege (i} Subhas Chandra Bose | Webinar on Financial
202 ; Centenury College ,
ey (1w} Mahagram .-"'n.rlull:.rgh Chand Kundu s
| College

Snipat Singh College
Jianani. Murshidaha




OUTCOME:

s The Faculty Exchange Programme, conducted under an MOU, has enabled the college to provide
students with quality academic exposure and the opportunity to interact with faculty members
specializing in various felds of study,

s The faculty members ulso had the opportunity to interact with cach other and share their views on
the teaching and learning process.

e The practice of academic exchange has proved 1o be very helpful in developing a healthy mutual

relationship leading o the holistic development of both institutions,
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Dr. Kamal Krishna Sarkar Dr. Tapan Bar
Principal Principal
Sripat Singh College, Jiaganj, Murshidabad, Pin- Lalgola College, Lalgola,
742123 Murshidabad, West H“ﬂﬁl' India Murshidabad, Pin-T42148 West Bengal,
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Report on MOU [or the Session

2022-23

Colleges under MOU: Lalgola College, Lalgola, Murshidabad, Pin-T42148

Sripat Singh College, Jiaganj, Murshidabad, 742123

1. Date of Execution of MOU: 21052018
1. Tenuwre of the MOU: 5 years
3. Purpose’ Objectives of MOU-
" To promote academic excellence and innovation in education.
* To facilitate the sharing of academic resources between the two institutions.
*  To collaborate in the development of mew educational programs and initiatives in
accordance with the directives of NEP 2020,
. To share information and expertise in areas of mutual ineresi.
4. Activities conducted under MOLU: -

_E;t.':ﬂ; h::::i:-:t;l‘ _Ruuun:r: Person/Organization | "_m_j
| - (i) Lullr_:r.lill“{."u-llzg: !
0T l Int-::rl-l;'ujlu:g: :::|]f| g:;!]::.::im%hi:dﬂrfc Bose Ceaténary L

Webimar College BED
' {iv) Mobagiam Amar Chand Bundu Callege

| 28122032

| 171082022

Inter-College

(i) Lalgola Coflege

(i} Sripat Singh Colleps

(i} Subtlins Chandsda Bose  Ceslenary
Wizliria College PMrosernmime on S50
(v Wabagram Amar Chaisd Kundu College

Ciermar Orientalion

Inrer-Coliege

(i Lalpsla Cotlzpe |
(it} Sripat Singh Collegrs

(i) Subhas. Chandm  Bose  Cenenary
Wehinar College Emtrepreneurrhip
(iv) Mabogrmam Amer Changd Rundy College

Wihinar on

Sripat Singh Colege
Jianani, Murshidabad




15m32023 | Campus Drive TS Placement

OUTCOME:

»  The Faculty Exchange Programme, conducted under an MOU, has enabled the college to provide
students with quality academic exposure and the epportunity to interact with faculty members

specislizing in various fields of study.

s The Mculty members also had the opportunity (o interact with each other and share their vicws on

the teaching amd learning process.

s The practice of academic exchange has proved to be very helpful in developing a healthy mutual
relationship leading to the holistic development of both institutions.
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Principal Principal
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242123Murshidabad, West Benzal, India Murshidabad, Pin-T42148 West Bengal,
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Principal Laigola College
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The Memorandum of Understanding (MoU) signed between Colleges marks
a significant milestone in the collaborative efforts of various institutions to/
enhance academic excellence, foster innouation, and promote cultural
exchange. This partnership underscores the shared vision of both colleges
to create a dynamic learning environment that transcends boundaries and
nurtures the intellectual growth of students and faculty. '

Thepﬁmn,;pmpusenfﬂmﬂnﬂismmuhﬂshuﬁmm'Rfor'
cooperation in various academic and research endeavours. By formalizing
their commitment to collaboration, both colleges aim to leverage their
respective strengths and resources to achieve common goals. The MoU
outlines key areas of cooperation, including joint research projects, foculty
and student exchanges, sharing of academic resources, and the
organization of collaborative events and workshops.

nmufmemreub]ﬁﬁuesufﬂmmjistufmiﬁtmﬂthemlmngeof
hnnudedgeundexperﬁsabmuﬂﬂfucultumnbﬂsmdsmdmtsnfbmh
colleges. Through collaborative research projects and academic exchanages,
students and faculty have the opportunity to gain new perspectives,
broaden their horizons, and develop valuable skills that are essential for
success in today's globalized world.

Another important aspect of the MoU s its focus on promoting innouvation
and entrepreneurship. By encouraging the sharing of ideas and best
practices, both colleges oim to foster a culture of innovation that will drive
technological advancement and economic growth in the region. Through
joint initiatives such as innovation labs and startup incubators, students
and faculty are encouraged to explore new ideas and turn them into viable
business ventures.

Furthermore, the MoU emphasizes the importance of cultural exchange in
promoting mutual understanding and respect among students and facultu.
By organizing cultural events, language exchange programs, and regional




Since the signing of the MoU, both colleges have made significant progress
in implementing its provisions. Few faculty and student exchanages have
also been facdilitoted, ntlmmgpurtmpnmstnbﬂwﬁtfmmnemlmmg
experiences and forge new academic partnerships.

In conclusion, the MoU between Colleges represents a commitment 'to
excellence, innovation, and cultural enrichment. By working together,
Colleges are paving the way for a brighter future, where academic
collaboration knows no bounds, and students and faculty are empowered
to achieve their full potential.
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Report on MOU for the Session 2022-23 e

Colleges under MOU:

Sripat Singh College, Jiaganj, MurshidaMurshidabad
and
Nagar College

Date of Execution of MOU: 24-9-2022

Tenure of the MOU: 5years

Purpose/ Objectives of MOU-

1.To promote academic excellence and innovation in education;
2To facilitate the sharing of academic resources between the two
institutions;

3.To share information and expertise in areas of mutual interest

Activities conducted under MOU: -

of Resource
[ate of Acthily ature of Acthvity Person/O izaton Topi

28N A2022 Inter-College Hr-*nmmcm Walar e an e ol

Webinar Lﬁ% i: o iy Nl
My
Collugs i
Inter-College uﬂ-mﬁum:ﬁr Wrekutae DF i
30 252022 Wb mﬂ_ﬁ_ b gL of e el e acy

inter College and huars I sl Sochen
2e0v2023 EISTETEE | -
Wiebinas g College A Mahavidyalays
:Hﬁ Ciallmpa
15/03/2023 inter College u"‘"‘.‘.’&".hE" avary Colage | Weblewr on scope and e i

Wagar Cobage Ml Ahshoiityeiaye.
(




Diate of Acthaty

7/06/2023

28/06/2023

QUTCOME:

1.The Faculty Exchange Programme, conducted under an MOU, has
enabled the college to provide students with quality academic
exposure and the opportunity to interact with faculty members
specializing in various fields of study.

2.The faculty members also had the opportunity to interact with
each other and share their views on the teaching and leamning
process.

3.The practice of academic exchange has proved to be very helpful
in developing a heal mutual relationship leading to the holistic
development of both institutions.
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The Memorandum of Understanding (MoU) signed between Colleges marks
a significant milestone in the collaborative efforts of various institutions t0
enhance academic excellence, foster innouvation, and promote cultural |
exchange. This partnership underscores the shared vision of both colleges
to create a dunamic leaming environment that transcends boundaries nnd ()
nurtures the intellectual growth of students and faculty.

The primary purpose of the MoU is to establish a framework for
cooperation in various academic and research endeavours. By formalizing
their commitment to collaboration, both colleges aim to leverage their
respective strengths and resources to achieve common goals. The Mol
outlines key areas of cooperation, including joint research projects, faculty
and student exchanges, sharing of academic resources, and the
organization of collaborative events and workshops.

One of the core objectives of the Mol is to facilitate the exchange of
knowledge and expertise between facuity members and students of both
colleges. Through collaborative research projects and academic exchanges,
students and faculty have the opportunity to gain new perspectives,
broaden their horizons, and develop valuable skills that are essential for
success in today's globalized world.

Another important aspect of the MoU is its focus on promoting innovation
and entrepreneurship. By encouraging the sharing of ideas and best
practices, both colleges aim to foster a culture of innovation that will drive
technological advancement and economic growth in the region. Through
joint initiatives such as innovation labs and startup incubators, students
and faculty are encouraged to explore new ideas and turn them into viable
business ventures,
Furthermore, the MoU emphasizes the importance of cultural exchange in
promoting mutual understanding and respect among students and faculty.
By organizing cultural events, language exchange programs, and regional
h o sed:tnmrﬂﬂmmltumlmmﬂtuu{ﬂwir




Since the signing of the MoU, both colleges have made significant pmqrus '
in implementing its provisions. Few faculty and student m:hmges have |

also been facilitated, allowing participants to benefit from new lmm .
experiences and forge new academic partnerships. '

In conclusion, the MoU between Colleges represents a mnmﬁmmitjin_;
excellence, innouation, and cultural enrichment. By working together, .
Colleges are paving the way for a brighter future, where academic
collaboration knows no bounds, and students and faculty are empowered
to achieve their full potential.
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Report on MOU for the Session 2022-23 |

Colleges under MOU:

Sripat Singh College. Jiaganj, MurshidaMurshidabad
and
Jalangi Mahavidyalaya

Date of Execution of MOU: 28-9-2022

Tenure of the MOU: 5 years

Purpose/ Objectives of MOU-

1.To promote academic excellence and innovation in education;
2To facilitate the sharing of academic resources between the two
institutions,
3.To share information and expertise in areas of mutual interest

Activities conducted under MOU: -

Resource
teabobirean. [ oF Sy Person/Organization

Inter College %ﬁ"‘"
Webinar -

I invter-College - L1} i)




Inter-Collegn
7/06/2023 e

Inter-Collega
28/06/2023 Wabinar

OUTCOME:

1.The Faculty Exchange Programme, conducted under an MOU, has
enabled the college to provide students with guality academic

exposure and the opportunity to interact with faculty members
specializing in various fields of study.

2.The faculty members aiso had the opportunity to interact with
each other and share their views on the teaching and leaming

process.

3.The practice of academic exchange has proved to be very helpful
in developing a heal mutual relationship leading to the holistic
development of both institutions.
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The Memorandum of Understanding (Mol)) signed between Colleges marks
a significant milestone in the collaborative efforts of various institutions to
enhance academic excellence, foster innovation, and promeote cultural
exchange. This partnership underscores the shared vision of both colleges
to create a dynamic learning environment that transcends boundaries and
nurtures the intellectual growth of students and facultu. :

The primary purpose of the MoU is to establish a fromework for
cooperation in various academic and research endeavours. By formalizing
their commitment to collaboration, both colleges aim to leverage their
respective strengths and resources to achieve common goals. The Mol
outlines key areas of cooperation, incdluding joint research projects, foaculty
and student exchanges, sharing of academic resources, and the
organization of collaborative events and workshops.

One of the core objectives of the Mol is to facilitate the exchange of
knowledge and expertise between faculty members and students of both
colleges. Through collaborative research projects and academic exchanges,
students and faculty have the opportunity to gain new perspectives,
broaden their horizons, and develop valuable skills that are essential for
success in todau's globalized world.

Another importont aspect of the Mol is its focus on promoting innovation
and entrepreneurship. By encouraging the sharing of ideas and best
practices, both colleges aim to foster a culture of innovation that will drive
technologicol advancement and economic growth in the region. Through
joint initiatives such os innovation labs and startup incubators, students
and faculty are encouraged to explore new ideas and turn them into viable
business ventures.

Furthermore, the Mol emphasizes the importance of cultural exchange in
promoting mutual understanding and respect among students and faculty.
By organizing cultural events, language exchange prugmms and reg,mnul




Since the signing of the Mol, both colleges have made significant progress
in implementing its provisions. Few faculty and student exchanges have
also been facilitated, allowing participants to benefit from new learning
experiences and forge new academic parinerships.

In conclusion, the MoU between Colleges represeﬁts a commitment to
excellence, innovation, and cultural enrichment. By working together,
Colleges are paving the way for a brighter future, where academic
collaboration knows no bounds, and students and faculty are empowered
to achieve their full potential.
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Report on MOU for the Session 2022-23

Colleges under MOU:;

Sripat Singh College, Jiaganj, MurshidaMurshidabad
and
Muzaffar Ahmed Mahavidyalaya .Salar, Murshidabad

Date of Execution of MOU: 29-11-2022

Tenure of the MOU: 5 years

Purpose/ Objectives of MOU-

1.To promaote academic excellence and innovation in education;

2ZTo facilitate the sharing of academic resources between the two
institutions;

3.To share information and expertise in areas of mutual interest

Activities conducted under MOU: -

Diate of Activity Lﬂﬂh‘m

2851212022 rier College
Webinar

inter College
301 2023 Webinar

inter Collage
Wabinar

brter- Codlegs

8ripat Singh College
Jiazan, Murshidabad



Resouwrce Person

Nature of Activitiy  Brtastaton

r-Collage
7062023 | 'merLciey

28/06/2023

OUTCOME:

1.The Faculty Exchange Programme. conducted under an MOU, has
enabled the college to provide students with quality academic
exposure and the opportunity to interact with faculty members
specializing in various fields of study.

2.The faculty members also had the opportunity to interact with
geach other and share their views on the teaching and learning
process.

3.The practice of academic exchange has proved to be very helpful
in developing a heal mutual relationship leading to the holistic
development of both institutions.
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The Memorandum of Understanding (MoU) signed between Colleges marks
a significant milestone in the collaborative efforts of various institutions to
enhance academic excellence, foster innovation, and promote cultural
exchange. This partnership underscores the shared vision of both colleges
to create a dunamic lmnﬁngmmrmnmﬂmummmﬁsmmﬂamdw
nurtures the intellectual growth of students and facultu,. VRN

The primary purpose of the MolU is to establish a framework for
cooperation in various academic and research endeavours. By formalizing
their commitment to collaboration, both colleges aim to leverage their
respective strengths and resources to achieve common goals. The Mol
outlines key areas of cooperation, including joint research projects, faculty
and student exchanges, sharing of academic resources, and the
organization of collaborative events and workshops.

One of the core objectives of the Mol is to facilitate the exchange of
knowledge and expertise between faculty members and students of both
colleges. Through collaborative research projects and academic exchanges,
students and foculty have the opportunity to gain new perspectives,
broaden their horizons, and develop valuable skills that are essentiol for
success in today's globalized world.

Another important aspect of the Mol is its focus on promoting innouvation
and enirepreneurship. By encouraging the sharing of ideas and best
practices, both colleges aim to foster a culture of innovation that will drive
technological advancement and economic growth in the region. Through
joint initiatives such as innovation labs and startup incubators, students
and foculty are encouraged to explore new ideas and turn them into viable
business ventures,
Furthermore, the Mol emphasizes the importance of cultural exchange in
promoting mutual understanding and respect among students and faculty.
By nrgﬂni.zinq cultural events, language exchange programs, and regional
; 2)¢ mehmmﬂchﬂnmlmrulexpenmufﬂw
% “Eir .-d".-i‘l‘i‘t &




Since the signing of the MoU, both colleges have made significant progress
in implementing its provisions. Few faculty and student exchanges have
also been facilitated, allowing particdipants to benefit from new [mm '
experiences and forge new academic partnerships.

In conclusion, the MoU between Colleges represents a commitment. o
excellence, innouation, and cultural enrichment. By working together,
Colleges are paving the way for a brighter future, where acodemic
collaboration knows no bounds, and students and faculty are empowered
to achieve their full potential.
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Report on MOU for the Session 2022-23

Colleges under MOU:

Sripat Singh College, Jiaganj. MurshidaMurshidabad
and
Rani Dhanya Kumari College ,Jiaganj. Murshidabad

Date of Execution of MOU: 29-3-2023

Tenure of the MOU: 10 Years

Purpose/ Objectives of MOU-

1.To promote academic excellence and innovation in education;

2To facilitate the sharing of academic resources between the two
institutions:

3.To share information and expertise in areas of mutual interest

Activities conducted under MOU: -

V Resource
Pate of Activity  Mature of Activity Person/Organization

b o
i e oy G

Hiagsr Criliage s slabsadtyalaye DK College

College

inter Colege Hﬁqmﬁ;tﬂ PPl ity
Wiebinar Labgda Dol iang

Haggar ColiEge A Wb aespaligs A0 Colbigs




Mature of Acthdtly

inter-Colege
7/06/2023 Webinar

28/06/2023

QUTCOME:

1.The Faculty Exchange Programme, conducted under an MQOU, has
enabled the college to provide students with quality academic
exposure and the opportunity to interact with faculty members
specializing in various fields of study.

2.The faculty members also had the opportunity to interact with
each other and share their views on the teaching and learning
process.

3.The practice of academic exchange has proved to be very helpful
in developing a heal mutual relationship leading to the holistic
development of both institutions.
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Memorandum of Understanding

This Memorandum of Understanding (hereinafter called the MOU) is signed on
the 15th day of March, 2021 between Dr. Sagar Simlandy, Assistant Professor,
Dept. of History, Sripat Singh College, Jiaganj, Murshidabad, and Keshab Chandra
Ghosh, Assistant Professor of History, Jangipur College, Jangipur, Murshidabad,
regarding research collaborations on two edited books: “Revisiting The History of
India & Beyond” and “Colonial Origins of Modernity in India: Society, Polity, and
Culture.”

Clauses of MoU

1. Both aigping parties will adhere to research ethics, share ideas, and avoid any
conflict of interest while publishing any documents or research articles,
2. Both parties will utilize research grants from any source for the fulfillment of

the project.
Time Period of Collaboration

This collaboration will remain in effect until one of the signing parties wishes to
withdraw from the MOU.

Signed

e

3 e — e o= L:: o
First Party:  ——-CL B o vy oiliGoanity
=

o ol .
Second Party: ghap h{ {qL_LJQ"L

Functionality of the MOU

Within the purview of the MOU signed between Dr. Sagar Simlandy, Assistant
Professor, Dept. of History, Sripat Singh College, Jiaganj, Murshidabad, and
Keshab Chandra Ghosh, Assistant Professor of History, Jangipur College,
Jangipur, Murshidabad, the following outcomes were obtained:

- Edited book, “Revisiting The History of India & Beyond,” published by Online
Gatha - The Endless Tale, Lucknow, in June 2021, ISBN 978-93-90388-94-3,

- Edited book, “Colonial Origins of Modernity in India: Society, Polity, and
Culture,” published by BFC Publications, Lucknow, in August 2022, ISBN 978-93-
5632-427-5.

Signed: Dated the 15th March 2021

First Party: _—— k‘-‘jrl-‘-h Ste Mo d L
L, o e . .

Second Party: ”ilm‘lﬁ L,;nwr:l' ¥ éﬁ“ﬁ

Signature of Principal with Seal %ﬂ/’

Sripat Singh : =
ripat Singh College TR KABMAL KRISHNA SARKA!

Jangipur Principal
College: Sepat Singh College

Bagan|, Murshidabar




COLONIAL ORIGINS OF
MODERNITY IN INDIA

SOCIETY, POLITY AND CULTURE

EDITED BY
SAGAR SIMLANDY
KESHAB CHANDRA GHOSH

W9 FOREWORD BY |
PROF. ALOK KUMAR GHOSH ¢
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BFC
e bY:
:;TEII:":hhmtiwns rivatc memt
Cp-61 Viraj Khand, Gomti Nagat,
Ll.t['.hm“'-ﬂﬁm

First Editim1-.&ugusl£ﬂ!1

ISBN - @?5—93-5632—41 7-3

Copyright (©) SagaT gimlandy, Keshab Chandra Ghosh (202)

411 rights reserved.

No part of this pt:hlic:ﬂriun may be copied, reproduced, stored in a
al system, Of ransmitted in any form or by any means
nd recording without specific prior

ission of the publisher. Any person who does any unauthorized
act in relation to the publication of this work may be liable fo legal

ivil claims for damages.

retriev
including phmncnpyin g a

proceedings and €

The views expressed and the materials provided In this book are

solely those of the author and presented by the publisher in good
faith. All the names, places, events and incidents are gither the
product of the author's imagination or are used fictitiously: Any
rt@blmce is purely coincidental, The author and the publistief
will not be responsible for any action taken by a reader based on the
E"Lﬂ?‘ Lfr this book. This work does not aim to hurt sentiments

y religion, class, section, region, nationality or gender.

Colonial Origi Culture
| Figins of Modemity in India: Society, Polity and
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MEMORANDUM
OF UNDERSTANDING

Between
‘ " Dr.Sagar Simlandy
277" Mr.Ganesh Kr. Mandal




Memorandum of Understanding

This Memorandum of Understanding (hereinafter called the MOU) is signed on
the 15th day of March, 2021 between Sagar Simlandy, Assistant Professor, Dept
of History, Sripat Singh College, JIaEaI'IL Murshidabad, and Ganesh Kr. Man al
Assistant Professor of History, Berhampore Girl’ s Colle e, Eerhampﬂ-re
Murshidabad, reﬁardmg research l:ﬂllahuratmns in two edited books on “Taking
another look at the History of India & Abroad®,

Clauses of MoU

1. Both signing parties will adhere to research ethics, share ideas, and avoid any
conflict of interest while publishing any documents or research articles.

2. Both parties will utilize research grants from any source for the fulfillment of
the project.

Time Period of Collaboration

This collaboration will remain in effect until one of the signing parties wishes to
withdraw from the MOU.

Signed

e = h‘l L
First Party: __—— J!f“‘ S e E

Second Party: Fa ,pE.L.: E;u, Mﬂmdgx,{

Functionality of the MOU

Within the purview of the MOU signed between Mr. Sagar Simlandy, Assistant
Professor, Dept. of History, Sripat Singh College, Jiaganj, Murshidabad, and
Ganesh Kr. Mandal, Assistant Professor of History, Berhampore Girl's College,
Berhampore, Murshidabad, the following outcomes were obtained:

- Edited book, “Taking another look at the History of India & Abroad,” published
by BFC Publication, Lucknow, in August 2021, ISEN 978-93-90880-12-6.

Signed: Dated the 15th April, 2021
First Party: = '

Second Party:

i incipal wi - .
Signature of Principal with Seal R KAMAL KRISHNASARIASES
. X ! Principal _I':*.
sripat Singh College: aepat Singh College |
Mfianani. Murshidar o

Berhampore Girl's College:




aking another look at the
History of India
« Abroad

Sagar Simlandy @
Ganesh Kr. Mandal
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Published by:

BFC Publications Private Limited

CP-61, Viraj Khand, Gomti Nagar
Lucknow-226010 |

ISBN - 978-93-90880-12-6
Year - 2021
Price - 450

Copyright (©) Sagar Simlandy, Ganesh Kr, Mandal
All rights reserved.

No part of this publication may be copied, reproduced, strode in s
retrieval system or transmitted in any form or by any means
including photocopying and recording without specific prior
permission of the publisher. Any person who does any unauthorised
act in relation to the publication of this work may be liable to legal

proceedings and civil claims for damages.
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MEMORANDUM
OF UNDERSTANDING

Between
Mr. Sudhanshu Kumar Biswas




Memorandum of Understanding

This Memorandum of Understanding (hereinafter called the MOU) is signed on the 21st day of
March, 2020 between:

- Mr. Sudhanshu KEumar Biswas, Assistant Professor, Department of Mathematics, Sripat Singh
Coliege, Jiaganj, Murshidabad

and

- Dr. Uttam Ghosh, Assistant Professor, Department of Applied Mathematics, University of
Calcutta, 92 APC Road, Kolkata 700009

regarding Research Collaborations in four published research articles on Mathematical Disease
Modelling.

Clauses of MOU

1. Research Ethics and Conflict of Interest: Both signing parties will adhere to strict research
gthics, share ideas, and avoid any conflict of interest in the publication of documents or
research articles.

2. Utilization of Research Grants: Both parties agree to utilize research grants from any source
for the fulfillment of the project.

Time Period of Collaboration

This MOU will remain effective until one of the signing parties wishes to withdraw from the
agreement.

Functionality of the MOU
Under this MOU, the following research publications were achieved:

é.ﬁCD"EID(;lE Pandemic in India: A Mathematical Model Study, Nonlinear Dynamics, 102: 537-
3, 2020,

2. Mathematical Modelling of COVID-12: A Case Study of Italy, Mathematics and Computers in
Simulation, 194, 1-18, 2022

3. An SEQAIHR Model to Study COVID-19 Transmission and Optimal Control Strategies in Hong
Kong, Nonlinear Dynamics, 111, GB73-6883, 2022,

4, Effect of Sexual and Vertical Transmission on Zika Virus Dynamics under Environmental
Fluctuations, International Journal of Biomathematics, 2450019, DOl 51793524524500190,
2024,

Signatories

First Party:

Mr. Sudhanshu Kumar Biswas

Assistant Professor, Department of Mathematics,
Sripat Singh College, Jiaganj, Murshidabad

second Party:

Dr. Uttam Ghosh

Assistant Professor, Department of Applied Mathematics,
University of Calcutta, 92 APC Road, Kolkata 700009

Dated:March 21, 2020

Signatures:

5 _... 7 ,F-\I.-"‘;!_Em-!' ey - ¥
l.mtiw-'-" Wy ﬁth‘!r. Sudhanshu Kumar Biswas) DR IRANEAL IRt risa =t
2 (Dr. Uttam Ghosh) ——— PrnGps

TiE, gnpat Singh Lonege

[ |.-|:'!l; ‘..'d_l"' A




Memorandum of Understanding

This Memorandum of Undersianding (here in after called the MOLU) is signed on the 21 Day
of March, 2020 between Mr. Sudhanshu Kumar Biswas, Assistant Professor, Dept of
Mathematics, Sripat Shing College, Jiaganj, Murshidabad and [x. Uttam Ghosh, Assistant
Professor, Department of Applied Mathematics, University of Caicutta, 92 APC Road,
Koliata700009 about Research Collaborations in four published research articles on
Mathematical disease modelling.

Clauses of MOLU

1) Both the signing parties will follow Research ethics. share ideas and will not show any
conflict of interest while publishing any documents or research articles.
2) Both the parties will utilise Research Grants whatsoever from any source for the

fulfilment of that project.
Time period of Collaboration
This collaborating MOU will remiain in vogue until one of the signing parties wishes 1o
withdraw himself from the MOU
Signed
1. First Party 2. Second Party




Functionality of the MOU

Within the purview of the MOU signed between Mr. Sudhanshu Kumar Biswas, Assistant
Professor, Dept. of Mathematics, Sripat Shing College, liaganj, Murshidabad and Dr. Uttam
Ghosh, Assistant Professor, Department of Applied Mathematics, University of Calcutta, 92
APC Road, Kolkata700009 the following outcomes were obtained:

Four publications in reputed International Journal induding

1) COVID-19 pandemic in India: a mathematical model study, Nonlinear Dynamics,
102: 537-553, 2020.

2) Mathematical modelling of COVID-19: A case study of italy Mathematics and
Computer in Simulation, 194, 1-18, 2022,

3) An SEOAIHR model o study COVID-19 transmission and optimal control strategies
in Hong Kong, 2022, Nonlinear Dynamics, 102: 537-553, 2020, 111, 68736893,

4) Effect of sesual and vertical transmission on Zka virus dynamics under
environmental fluctuations, International Joumnal of Biomathematics, 2450019,
DOi: 51793524524500190, 2024

Signed: Dated the 21th March, 2020
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COVID-19 pandemic in India: a mathematical model study

Sodhenshy komar Bywes -
Juyunts Komar Ghosh - Sosmita Sarkar -
Uttam (Ghosh

Receivad: 17 Jaby 30§ Acoepied- 12 Seplember 300 ¢ Publinhed onlane- 21 Sepiember 120

O Sprimges Matuere B.Y, 300

Abstract The presemt movel coronavires (SARS-
CoV-1) infection has crested 2 global emergency sit-
uation by spreading all over the world in a larnge scale
within very short time period Bul there is no vac-
cine, anti-viral medicing for such wnfection. 5o af this
moment, & major worldwide problem is that how we
can comrol this pandemic. On the other hand . Indiz &
infection diseace (OOVID- 19) has staned from | March
2020. Due 10 high population density. uman 10 human
social contact rate is very high in India. So controlling
pandemic COVID-19 in early stage is very urgent and
challenging prohiem of India. Maithematical models are
emphwed 1o smudy the discase dynomica, identify the
influential parameters and access the proper prevention
straiegies for redoction outhresk sive. In this work, we
have formulsted s deserminestic companmental model
o study the spreading of COVID- 19 and estimated the
model peramciors by Hiling the model with reporned
dats of ongning pandemic in India Seasitivity snalysis
has been done o identify the influcntial modcl parame-
oumber has been studied on the basis of reporied cases.
Some effective preventive measures and their impact

5 K Bawas
Snpas Singh College, Murdndabad, West Bengal, India

). K. Citosh - 5. Serkar - LI, Citaosh (050)
Pepariment of Applied Mathematcs, University of
Callewtts, Kolkasa, [ndis

e-masl st st & yahoo oo

have also been smadied Prediction are given on the
future trends of the viros ransmission under some con-
trol measures. Finally. the positive measures to control
the disease have been summanzed in the conchiwon
section.

Keywords Basic reproducton number - COVID-
19 - Asympiosnatic class - Quarantine - Sensitivity

Mathematics Subject Classification 3TNIS5 - 49115 -
XD

1 Introdectisn

The novel coronsvins dissase (COVID-19) is 2 world-
wide infections disease in the current time [1-5)
Inchuding this year pandemic, world fsces severe aftack
by cormavines several times, and some of those are
SARS-CoV (6], MERS-CoV [7-10] and SARS-CoV-
2[11). The symptom of all coronavins patients is same;
etc... but COVID-19 is more infectioss compare © pre-
decessors [11]. Most of the countries throughout the
world wre affected by this disease and its harmfulness is
increasing day o day. The diseass is spreading among
different coantries mainly through air-ravel mode s
large number of people is travelling from one country
1o another [12-14], To control the discase spreading,
WHO provided an advisory 1o afl the countics regard-

€] Springer
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ing screcoing of people ot both endx cxit and the entry
of country [2. 15).

After 5 April 202, every countries have boen suf-
fermg senously due o the comna infectan. A lage
number of people is confirmed s COVID- 19 positive
a5 well a5 larpe namber of people s in quarantine
and ako in ssympiomatic stage. The exposed and the
symptomatic persons are more harmful as o resul &
large number of paople is being infocsed every day.
The exposed class pre being infectious s sny Lme as jis
incubstion period is 2= 14 days | 16]. On the other hand,
the asympromatic class is most dangeroe compared 0
any other class bocause the asymptomatic porkod is oo
an average throe days [ 13]. becanse the asymysomatic
persons are niot showing the symptoms of the disease as
a resubt the people interacting with them are not taking
any carc about the discase so COVID-19 is spreading
rapedly amoag the people

O the other hand due to large aumber of infected
cases and limited medical capacity in Matimum oou-
tries, the diagnosis test of the exposed. asymptomanc
and quarsntined clusses for confirmation of COVID-
19 infection is low. This fact also promotes the nom-
ber of the infected population [ 17]. The harmfulness of
COVID-19 is so high that apio 11 May 2020, nearly
forty two lakh people have been infiocted: among them.,
2H7.131 are dead [16]. As the disesse is spreading
through interaction and no proper medicine is available
till now, so minimiring the social distance and inter-
action among the people is oaly way 1o minimize the
spreading of disease. To maintain social distancing, the
China Governmemt adopted the lockdoan policy and is
shle to control the spreading of the disease [17, 18], Fol-
h-hgﬁpitj,fmrmhmmpﬂhr
CRCEP] SONTIE COMEMETIES -

In highly populsted countries like India. Bangladesh,
etc, a large number of people move from one place
o snnther place doe to job, slso & large nomber of
populstion came in these countries from the highly
infected countries. So these countnies have high chance
of spreading this discase. To control and siop the
movement of the popalation, the Government of India
adopted bockdown policy for rwenty one dav in the
first phase. which starts from 25 Masch 2020, and it
alio extended upto 17 May 210

The OOVID-19 is highly infections worldwide
spreading life-threatening discase But there is no par-
ticular vaccine, medicine or anti-viral therapy 1o progect
or recover from this infection. 5o the present impor-

&) Springer

tant pssue throughout the World is protecting the human
society from this infection. In this comexl, some pre-
venlive messures such as maintaining social distance,
and water, etc., can be employed o protect human
from this infection. Amaong the COVID- 19 preventives,
maintaining social distance plays an crucial role to pro-
tect from the infection. Social distancing means koep-
ing a wafe space among the peoples who ane mot their
bouse hold [19]. The messurement of this social dis-
tnce should be st kesst six foet [ 19]. In real Geld, a por-
i avoid infection in the endemic period due o their
swarencss. In onder © stndy the impact of this impor-
tant fscior {socisl disisnce ) on the disesse dymamics,
we have incorporated it in oor model.

Our main goal of this work is 10 shudy the dsease
dhmamics of COVID-2019 by studying & deterministic
compartmental model for Indian scenano and access
the preventive measunes o coatrol COVID-19 oatbreak
in India. U'sing the daily reported cases of India. we
have estimaded the model parsmeters, catimsted the
ton about the prevalence of the disease.

Urganization of the paper is as follows: In Sect. 2,
wr have formulsted the model Basic propermes and the
hasic reprodiuction mumber sre given in Secis. 3 and 4,
respectively. In Sect. 5, we siudy the sieady state snaly-
parameter eRtimation. model validation and prediction
are done in Sec. 6. Stady of sersitivity analysis is done

in Sect. 7. thd‘!mcm“
mumber arc described in Sect. . Some preventive mea-
sures are pwesentod in Soct. 9. Finally, the concluding
remarks are given in Sect 100

2 Model formulation

In this work, we shall sindy the mansmission mech-
amism of COVID-19 using a deterministic compart-
menial model. In order 1o formulaie the model math-
ematically, we have divided wtal population N ir)
nto seven mutually exclusive companments on the
Basis of their disease status namely: susceptible (S (1)),
exposed (E (1)), ssympeomatic infected (A (1)), symp-
womatic infected but not quarantined (7 (r)), symp-
Mﬂmﬂmipuahm
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and isolated infected (H (1)) and recovered (R (r1)
population, so 5 any time ¢ wotal population ¥ (1) =
S+EmM+AN+In)+Qin+ i)+ Rirn.
A, susceptible person may he infected by the close con-
1act with a infected person. In general, the quarantined
and isolsted persons are unshle o transmit the virus
to other susceptible person, bat practically we ohserve
thast many staffs of quarantine and isolation centres such
a5 doctor, nune and health s1aff have been infecied by
such persoms. Let proportions g1 and §: of quarsatine
and isnlation individuals. respectively. obey the rules of
quarantine and isolanoa centre properly. 5o that a pm-
pmin;{!—q;ludql-“]urquuuumm
tion individuals, respectively, does not obey the rules of
such centre properly and they are responsible 10 trans-
mit the virus among the staff of such centre. So, sfter
getting infection due 1o 3 individual from 5 -class with
internction of any individusls of classes A 1. Q. H
move © the cxposed class. Here, we consider the force
of infection in the form A (5.E.A.I.Q.H.R) =
AUl +pA+d ‘_q”ﬂ-l-{l_ﬂim,ﬂhlhm

ﬁlﬁﬂrﬂnﬂfﬂnﬂmlﬁﬁ_qﬁpﬂlﬁtpﬂn—
ple and p is the ratio of the tansmission rate of
ssympiomatic and sympiomatic infecied individuals.
A propontion o of susceptible population maintains a
safe distance from one annther due 1o lockdown, per-
sonal awarencss and different awareness programmes.
We have considered the constant recruitment rie ¥
in susceptible class and the natural death rate 4.

sympiomatic class separntely st the rmaie 0. 0.0,
respectively. Infected and quarantined infected  indi-
viduals have heen detected ndhqnﬂhuﬂ-ﬂu

infection al & re ¥,. ¥i. ¥y and py, respectively, and
COVID- 1 9-indoced mortality rate is 8. Linder the shove
conditions, the flow diagram of the COVID-19 bruns-
mission is given in Fig. 1.

Under the above conditions and flow diagram (Fg.
1}, the transmission of the virus is govermed by the
following system of nonlinear ODE:

%:n-ms.ﬁ_a.a Q.H. B (I —dy+u) §

dE
S =ASEALQHRO-OS

—fou 4oy 40, +u)E
- OgE — (ya +uh A
F ¥a + M

%-mE—imrn +u+ 8l

%wﬂ.f—hﬂﬂn*ﬂﬂ

dH

dﬂ.l_. =y A+l +RQ+nl-uR

with the initial conditions 5(0) > @, E{0) > 0, A(D) >
0, 1O) > 0, Q) > 0, Hi0) > 0, R(0) = 0 and

description of the state vanablex mnd the parameters
wsed in the model are presented in Table [

3 Posdtivity and boundedness of sbutions

In this section, we shall study the basic properties of
the COVID-19 model (1) The model will he binlog-
ically meaningful if all the vanables are non-negative
fior ¢ > 0 in other wovrds solution with non-negative
initial conditions will remain non-negative for all nme,
which we shall study in the next lemma

Lemmms 1 Let s suppose Fir) = (5, E.AL.Q. H, B}
along with the ininal condivions Fil) = 0 then the
solurion Fit) of the COVID-19 model (1) are non-
neganve for all 1 = 0,

Proof Suppose 1y = sup |t = 0, Fir) > 0}, which is
a positive quantity. Now, multiplying the first equation
of (1) by its integrating factor exp |ur + [ A(ridr |
and armnging the equation, we get

:T[S{llup Im+£urur]]

n.i::plp: +£.I.lr'.~d1.'|
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Similarly, it can be established that E{r)) > 0, Al#y) >
O Fing) >0, Qi) >0, i) =0, Bin) =0
Thes F =0Oforallr > 0. o

The dynamical namire of the COVID-19 maodel ( | ) shall
be studied in the feasible closed region:

Q=5 EALOHRe® :S+E

b §
+A+I+E+H+l-§;|.

It will be estahlished that the closed regioa (2 is o posi-
tively invanant and an aftractor of all positive solufions
of the COVID-19 model {1).

Lemma 2 The closed region §2 ix a positively imeari-
amy sef for the COVID- 19 model (1) with mon-negative
initial conditions in 3,7,

Proof Adding all the seven component equations of the

model (1) and using the relstion N = § + E + A +
f+ Q-+ H 4R, we have
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Using standard comparison theorem from  [20], the
following meoquality can be solved as.
dN
— <w—puN
=" r
aor,
dN
—_— uN < w
* F —
o,
Niry < N{lhe # +%1I e B i3)

T i
li::k-!n:-{!}-uﬂu]f; if N0 _d_:;.
That is 2 is a positivel y invariant set under the flow pre-
mmumvm-mmaﬂmg-u.lr N 2
—, then Nif) aguin approaches to — - — gnd the mamber
d-funndpuul.ﬁmf A, I Q and H approach to
xero for larger 1. So all solutions in &7, 7 of the model

{1} eventually enters in O tha is & is an anmacting st
o

Thus, the COVID-19 moded (1) is well-posed bio-
logically and mathematically in the imvariant set Q[ 21].

4 Basic reproduoction number

The basic reproduction aumber plays importast role
in controlling and spreading the disease_ It is defined
as the number of secondary infection, ic. the pum-
ber of new infection spread by a single infected per-
son. Analytically, it can be found easily only when
the disease-free equilibrum of the sysiem exiax
Hewhote [21]. Dickmann e al [22] and van den
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Tubie | lnerpreistions of the model parsmeion

Eiry Absimlasce of wsceprible populstiam
ol ome §

Ein Abunelance of expossd popalaion &
i &

A iry Alnrstaree of asyopenai slfected
populsion af thme §

1y Atwanence of symprometc mfecoed
#ﬁnhﬂ.-—ﬂl
e

iy Abandanee of syt ndecs!
oyl and qrasrashnesd o e

i) Atvandance of hospeabeed amd
inolnted miected populsmon = fime ¢

Rir A bandance of reoowersl population &1
1ime

d0=d=1 Proparson of ssscepuibie popalation
'Ih:ll:h.! lockdomn stmcthy

gr.el=g.e =1 Poposion of guarsntine and isolation
effac on efectire comiact mie,
respectively

] Rty of the vinm transmisason raie &
infected populaton

B Vins fransmisaion rake from
sympiemmtic infected fo susceptibie
populsion

B Oy Hee of pomeeraon fom exposed o
A, Fond . respeciively

i Gy Batsn of hoaputshsstsos frm
wyinpacmtic il yuran it
enfected populsiond, mepecoreely

Fae - ¥y PR Recovery ruies froem scympoomaric.
syEplerEnler, quearastoid sl
sl inferctnd el aton,
Frapeciively

] Hecrutment ravw of hueman

.l Mol pl dieveane inckaced death rate
af homan. reypecsvely

Driessche and Wumough [13] proposed a gener-
alirzed sppmach to determine the basic reprodo-
tion mamber which & known s the next generation
mairix gpprosch. For the system (1), the disease-free
equilibrium point is Eg(Z, 0,0,0,0,0.0) and hence
basic reproduction oumber of the proposed problem
existy,

31
Here, we decompose the right hand side of the

sysiem (1) cormesponding w the infected comparnt-
ments E A IO N m F - 7. where

BedslinQraii 5 |

i)
F o i} and
i
0 /
LE 3
—jo, E = k: A)
¥ = ={=kyl + oy E) where kb = o +
~(=kaQ +04E}

—{=ksH +iul + @)}
m+og+uky = vatpy = m+n+
bl = g+ il = pn+i+

i
Led us define
LT
.F-E[E.I
O Eadl -y BT -y PO =Wl =% 000 - gal) -0

(- - - =]
[-B - -1 -]
[ =% = = =]
-]

and
v ELII-I
- hr
=k Aqull —d} M1 —d} Be{l —di Eil —d)
By o 0 - il
=1 & a =iy a ]
ay =iy o 0 0
1] iy LY 0 =k

for x; = E. A. 1. 0. H. Since the hasic reproduction
mumber is the spectral mdius of the next generstion
matrix FV . Hence, we have the basic reproduction
namber for the considered model is

_ et —dp, Bi-dwo B -gegil—d)
kypky byhy [
B0 — iyt + Rbyog M1 =)
bpkyhghy
= Kga + My + Kyp + Koy i4)

Ry

where Ry, Ry Rog and Roy are the parts of basic
reproduction number contributed by asymptomatic
infected class, symplomatic but mon-quarnntined infected
class, symptomatic and quarsntined infected class and
bospitalised infected class, respectively,
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E Steady siaic analysis

In this section. we shall stndy the stability analysis of
ummmsﬂ%.n.m i, 0, i, 0
whose stability has heen imvestugaed in the nexit theo-
rem.

Theorem | [f Bs > | them the DFE Eg is wainable
and ir ix xuable §f Ry < 1.

Proaf : The variational matrix cormesponding o the
system (1) &t DFE Eo(x /e, 0,0, 0, 0,0, ) is

0 -k fp(l—d) Bl—d) PI—qNi—d) Bll—@Ki—d) O
0 o -k 0 0 o 0
JE)=| 0 o 0 & 0 0 0
0o 0 0 =3 0 0
oo 0 " Ry ks 0
\o 0o g " e 7 o,

f—u 0 —fpil =) =pUl =) =P —gu M1 =} =Pl —g2){1 =) ©

H
L0041 = Ry < 1, which implics that | < 1.

This is clearly a contradicuon. Hence, all the roots of
the equation P(i) = 0 have the form x + iv, where
1. v € Rond v < (1 Thos, in this case the DFE is
stable

Hence, the theorem is proved. o

The eipenvalozs of the vanationsl mamix JiEg) are
=, —p. Ay A3 Ay Ay Ay where ldl = 1,2,3,4.5)

are the roots of the following equation:
Pii) = g Bl = d a1 =i
iy Rk Ay k4 Ak + A)
agfil —dWl —qu} geogfil - dN] - @b

T Ak + )
" e 0 = d = g =
Ty + ANy + Ay +A)

Then, F(0) = Ry = |. There are mvo cases,

Cese | Suppose Rg > 1. Then, Pi{l0) = 0. Again, F{L)
tends o — | &= ) tends o oo, Since P(L) is 8 continsnos
Function of A, hence the Bolzano theorem on conting-
ous function implies that P(4; } = 0 for some iy > (0L
Thams, &t least one cigenvalue of the varistional marix
miust be positive, Therefore, in this case the DFE Ep is
uistable.

Case I Suppose RBo < 1. Then, P10} < 0L

If possible lot us sssume that Pii} = O has 2 oot of
the form x 4 (v, where x. v € K and x > 0L Then,
Py +ivi=0

Agun, | Pix4ivi+1] < fﬁfh"‘fﬂlﬁﬁ?*

Chky 4+ Lhiky + Abiky 4+ 23
=0

o Bl =l ~gy 0 L L T T=aMl -z
vallain g SAlla A s A | F: - " wal

1 =y o i 1 -l T-dWl=qui

L h—-‘"—
= I mEz e} 3+ Ay A 31 - o ARG T
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& Model filing-parsmeter cstimation and mode
validnthon

In this section, we shall estimate the model parameters
using COVID-19 repored real data It has heen spread
all ower the World at a high alarming rate. So the conmmil
of the transmission of this vines 25 earfy as possible is
very ensential for the existence of haman civilization.
On the other hand the natural history and dynamics
of the sovel coromavirus is uoknewn Gl daic. In this
ooniext. parEmeier estimstion is an imponant task 16
study its dymamics.

6] Model filing and parameier cstimation

We have estimated the key model parameters connected
in COVID-2019 by fiming the roporicd cascs of the
ongoing COVID-19 pandemic in India Although this
data set s incomplete as the pandemic s ongoing,
but we shall wse it for controlling this pandemic after
sudying its carly dynamics. Acrually, the COVID-19
outhreak starts in Indis from | March 2020, as from
that dair the new infected cases are reporied contin-
wously, On the other hand. a major preventive mes-
sune was taken by the Government of India by imple-
menting 3 countrywide lockdown from 25 March 2020
and whach has been continning uplo 17 May 2020 and
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(a)

may continue further if necessary. 5o we consider rwo
seis of data- firet one (set-1) s the collection of the
cases reported during the period | March w 24 April
of 207). But hefore the implementation of lockdown
{25 March 2020) many, exposed, sympiomatic ss well
as ssympiomatic infected person come in India from
other COVID- 19 pandemic countries, who are neither
detecied nor repomned properly. So there remain uncer-
tminty among the dsita reported during the period |
March 1o 24 March 2020, Thus, we consider the second
set (set-1) of data reported during the period 25 March
to 24 April 2620 by avoiding the data reported in above
sabd period. We have fitted the model to both the sets of
data. The fimng tothe frst set is presented inFig. 2o b,
and the estimated parameters are summansed in Table
1, whereas the fitting ol the second eet is presented in
Fig. ja, b, and the comresponding parnmeters are put in
Tahle 1 The results show that the second one is best fit
and we shall use this s=t for model prediction.

We have fitted the model o cumulative cases of
India, which are obtained from [ 16]. Our model pre-
dicted cumulstive new infected cases {g(r)) smtisfy the
following equation:

qh‘.:.ﬁ]ﬂqiﬂj+£lmnr|+mﬁ'lr].ﬂr 5)

We solve the mode] equations numerically and use the
solutions 0 determine the best-fit model paameters
by using a nonlinear leass squares regression technique
which munimizes the sum of the squared resduals:

R(®) = i{q,_mh-‘{._]:

d=l

where® = (8,0, 9, 0. Ya: V- Vg+ Vi T g &, 0. )
is a sev of model parameters 1o be estimated. g (@)
and §, are cumulative number of infected population

by model prediction and by repored data,
respectively. Here, n denotes the total number of dats
points pvailable for the fining process.

In order o fil the model with the reporied cases of
Indis, we have total population in India is 1,352,642 280
[24] considened as susceptible for COVID-19 that the
imitial number of susceptible (00 = |, 352642 280 The
birth rate is |8.2/1000 per vear [24]. So the daily
recruitment rate in India is 67, 446,82 The average life
span of India is 69.7 [24] years, and hence, the death
rete is O OOO03NT4
For the first dats set initially that is on the | March
2020 the reported cumulative infected cases were 3,
which mumber of cases has been considered as initial
hospitalise cases and initial cumulative cases that is
M0y = 3 andd (0} = 3. There are no svailable infor-
mation shoul the initial number of exposed, asymp-
inmatic infected and symplomatsc but non-quarentined
(that ix non-reponed) infected which are estimased that
is ET00, AiDy, F{0) are estimased for the oy dats st
and assume that gy = 0.94.9; = 090, Using the
above initial conditions, recraitment rate and normal
death rate, we have hed our model (Fig. 2a) with
the reported dats [16] whose correspoading reside-
als are presented in Fig. b, and we have estimated
all other key parameters including the hasic reproduc-
T 0 our esiimation, Ei0j =
NLAM = 16 /(0 = [0 and the value of the
basic reproduction is Ba = 2397448679 among which
the contribution of the asympomatic infected class is
Rox = 1.317554127. Similarty, the comtribution of
the symptomatic but non-quarantined infected class,
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Table 2 List of the mandel
parsmetery and thesr
semmativity indives for
OO 19 pandemni: ia
incha. Fetimated frodm the
dasy froem Ton dlarch wr Jdth

April 2020

Table ¥ List of the mandel
pamemeteTy am thesr
semgtivity indices for

COVIDE 19 prsdesmii: in
ndia extzmaed From the

data from 25 March to 24
April 2020
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Fig- 3 & Mode| semulatiom

10 the cummlative reporied
canes Froen 295 Masch o 24
April H130 i Ieciis, the rud
duds demine the repuorod
infecied cosrs wmld Blue lne
presenis the maoslel
predicisd infected cases b
Resndisle of the
correspodling dats fivkng

symptomatic and quarantined infected clas and hospi-
talised Infected class are Ry = 0, TASE TR,
00224 1962187, Ry = 0.291 5951005, respectively.
As the contribution of the asympiomatic infected class
{ Rpa ) is larger in onmparison with the other part, so we
have to focus on the reduction in Ky, in a prevention
strategies. which will be discussed in detail in preven-
HOn Section.

For the second data set initially that is on date
25 March. cumulative number of infected populstion
gi0) = &57, HiD) = 657, 510) = 1352642280 and
we msume (N0 = 547, the other initial conditions,
Le. E10), A(0). F(0) are estimated  Under the sbove
initial condition, the model Fiting with the second set
of dats is presented in Fig. 3a and the comesponding
residuals are presented inFig. 3h. According w our esti-
mation, E£(0) = 1131, A() = 506, /(0) = 452 and
the basic reproduction is Ky = 24141906966 among
which the contriburtions of different infected classes are
Roy = LBAMTMIS, Ry = OL.39I0030WS, Ry =
001860012179, Ryy = 0.1621143316. In both Figs
1a band 3z b, we have presented the cumulative num-
her of real cases and the model predicied case snd resid-
ual plot for the dais set-| and set-2, respectively. The
randamness in the resdue for both cases suggest thar
the fitness is pood for cach case

6.2 Model validation and prediction

In this parn. we validate the model by comparing the
model predictions with the reported data which sre not
wsed for fitting process using both seis of parameiers,
We have compared the model predicied daily cases

with the reporied daily cases with the help of & bar
diagram of daily cases reponied in India from 25 April
o 110 May 2020 with the model predicted daity cases.
The model predicied cases estimated from first st of
parameters are given in Fig. 4a. whereas the prediction
estimated from second set of parameters is given in Fig.
4b. Here, the bloe colour har denntes predicied daily
new cases and red colour bar denotes reponied cases.
From Fig. 4a and b, it is clear thai the second one gives
more perfoct estimation compared 10 the finst one.
The best estimator also can be jestificd from the
standard evror of the two cases. The standard emor cor-
responding io the model fiming to the fiest sel of param-
ters is 2 £264954 « 107, and the error for the fitking 1o
the second set is | 608K « 107 So the second set is
the best Miting compared ko the first sct. Scoondiy, many
perenas came 16 [ndia befonre on 25 March 3000 ibefore
the kocidoa ) From other COVID- 19 affected countries
which are st detected properly. 5o there is uncenainty
in reported data before 25 March 2024, So. we are not
conskdering the das which repomed before on that date.
Thinfly from Fig. 4a and b, it is chear that the predic-
o based on second set of parameters is more perfect
comparcd io the first one. For the above said reason, we
shall choose the sooond set of parametric values which
are estimated from the data reponed from 29 March o
24 April 2020w study the femre rend of the outhreak
In order to study the future trend of outhreak and
predict from the model, we find the time series for the
cumulative infected number of population in Fig. Sa
and for different infected classes in Fig. 5b using the
same imitial condibons wsed in daty firting process and
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estimaied parameter values for one year that is for 365
days from 25 March 2000, From Fig. Sa, it is clear that
ar that time total number of infected population will
be 6.345 » 10%. Fig. Sh indicates that the number of
symptomatic infecied populstion will be maximuom on
wroumsd [46eh dey staning from 25 Mach 2020, 2. on
around 17 August 2020, the bospitalised case will be
max i on aroamd 23 Angust 2020 and the axymp-
iomatic case will be muximum on 27 Augast 3020, The
irolled after 365 days.

7 Sensitivity analysia

Novel coronavirnus has been spreading globally st ahigh
Alarmung rate, and if is a thoeat for humsn civilization.
5o prevention and control of this viral disease is very
imporiant task at this momenl. Io this comtext, first of all
we have o identify and guantify the influential model
parameters In order mm-]:ﬁm'“
shall estimate sensitivity indes of the basic reproduc-

&) Springer

tion number with respect w different parameters, Using
the normalized forward seasitivity method |25 26], we
have obained sensitivity index 5, -%1.-&“
is the characteristic parsmeter whose sensitivity on Ro
has 1o he determined. The calculated sensinvity imdices
with respect 1o each of the mode] parameters using both
sets of parametric values have boen presented in the
last column of Tebles 2 and 3, respectively. The sig-
nificance of this index is that the index with higher
in magnstude is more sensitive parsmeter on Ko The
significance of the positive {or negative j sagn of the sen-
sitivity imdex ix that R; increases (or decreases) as the
parameter o morcascs. Our findings show that the most
inflecntial parameters are lockdown factor (), virus
ranemicsson rake (f), ratio of the virus ransmission
mic of asymptomatic and sympeomatc infecied popu-
latioa (g}, recovery rate from asymptomatic infection
class { ), disease- induced death rate (4), trans mission
rate from esposed o as ymptomatic infection class (o, )
and recovery rate from hospitalised infected class (7 ).
Such indices can be guided o ientify and quantify the
effective control and prevention srategies.
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& Basic reproduction number of the COVID-1%
outhresk in Indis

In this section, we shall estimate the basic reproduction
pumber from ithe actual duta and study the cffective
basic reproduction member for the curhreak in India.

A+ )Es=p( =d) | b+ pAs
+{1 =g }@o + (1 = gz)Hal
1A +ksidg = o, Eg
(A +bkyhly = o Ey
(A +ks) Qv = oy Eo
{A + ks)Ho =y fo + ng Qo

T

Using the Eq. (7} in the expression Ry given in (4), we
have the following relation between the hasic repro-
duction number ( By and the force of infection (A )

ay +i‘-"ﬂ'-+li|-l!1}ﬂ| +il-mtm~hﬂ|+n¢hql

_A+h iy ki

k

Ry

T P9 U —qiiag

e =

A+ky A+ A+k

H-q]--.uI
(A+ks) A+k

W%,
A+

£.1 Estimation of Ky from scual data of COVID-19
nutheeak in India

There are several mathematical as well as statistical
techiiques o compuie the basic reproduction muember
i By for infectious disenses from the actual pandemic
data [27]. In this section, we estimale the bauc repoo-
duction number Ry from initial growth phase of the
COVID-19 epidemic in India [2%]. We assume that
at the carly stage of pandemic the cumulative num-
ber of cases (1) varies as exp{Ar) [29]. ie. gir) o
expid Ary where A is the foroe of infection. Similarly, the
number of exposed. asymplomatic. symptomatic bt
noa-quanatined, symptomanc snd quanatined, hos-
pitalised infected popalation wvaries with expi Ar). 5o
we have

E ~ Egexp{A1)
A = AgexpiAr)
I~ lyexpiAn)

@ ~ QoespiAr)
H ~ Hgexpi At)

where £y, Ag. fy, (p and Hi are constand. Again, we
assume that the number of noa-susceptible population
for COVID- 19 in India be negligible. ie. $(r) = 7 /u.

Now, substituting () into the model equation (1), we
hawe;

In order o estimate the basic reproduction number
Ry from the expression (K), we have o extimate the
force of infection A and the estimated others parum-
eler are given in Teble 2. According to [29], the daily
number of new cases and the nomber of cumulative
cases gin) connected by the relation: the daily oum-
her of new cases ~ Agir). So we estimate A by plot-
tng the number of daily new cases verses the oum-
ber of cumulative cases gi7), the phase of exponential
growth of the cumulative number of cases is evidenced
by a linear growth of the curve the slope of which is
the force of infection (A ). This linear growth of the
curve computes by o lesst-square linesr it | 29]. For the
reporied data from | March o 24 April 2000, COVID-
19 outbreak in India presenis in Fig. fa. Now, on the
hasis of the slope of the line presents in Fig. 6b we
have A = 0060020435 282004 4000742726 1 RO7510
day . Using the expression (7) along with the above
estimated A and other parsmeter presented in Table 2,
we have the estimate Ry = 2095744073 with lower
and wpper values are | 990274890 and 2. 200561243,
respectively.

E.2 Effective reprodection number

We know that the basic reproduction number plays
impartant role in controlling the disease spreading . 1o i
the average number of infection during the
infection perind. Since when Ry < |, then the average
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number of secondary infection in the infection period
ts bess than one and consequently the discase s easy
to control. But as the number of secondary infection s
changing time 1o time for COVID- 19 infection persons.
As a result to control pumber of secondary infection
consequently the reproduction number for cach day.

In this section, we shall describe the effective repro-
duction namber is denoted by R(7) and defined as the
mumiber of secondary infoections affected by a single pri-
mary infection af the rth day. Then, the quantity Rir)
will give the information about the necessary sleps 1o
control the COVID-1% in India. The estimation of R}
can be done wsing ihe following renewal equation | 3i0-
E ¥y

bir)

jﬂ,m—rm:ur

where b(r) is the number of new cases st rth day
and kir) is the generation interval disrribation for
the COVID-19 disease. It is the probability distribu-
tion function of tme from infection of a person o
the secondary infection case by that person. Let the
leaving rue of the infected class from the comespond-
ing compariments are my; = o + oy + 0y +
M = Y+ .M = +p+p+dm =
Ng+ ¥g + 1 + 8 and my = py, + o 4 §. Therefore, the
function will be combination of the five exponential
functions mpe”™ ™" mae ™8 pyye ™ g™ gnd
mae ™in the following form

Rl =

- I
hin =Y 2 3

=1 njrl_"H"‘.i =
-ﬁmdﬁnmarm;ﬂ-+i—+#+
-+ and 1 > 0. The shove relation is valid when the
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Fig. 7 Effective repraduction sumbey

force of infection { > min [—my. —m2, —m, —ma
—ma . Using the mode] estimatod parameters, we have
calculated the effective fepraduction numben and pre-
sented them in Fig. 7. It is clear from the figare that the
effective reproduction number oscillate. but its value is
ahove two upto the considered date except one day. To
controd the disease. we have 10 decrease its value lower
thaf o,

9 Model prediction and some preventive measures

In this part, we shall explore the model prediction
in Iadian aspect and seck the preventive mensure tn
control COVID-19 in India. The model parameter o
denctes the proportion of popalation who maintain the
social distance from other (or stay at home in safe).
According w0 our estimation. 67, 38% of the population
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maintam the socisl distance from other people in the
lockdown persod.

In Fig. 8. we presented the model predicted sotal
ol break sire and the peak prevalence during the pan-
demic varyving the value of 4 for the entire time period
of prevalence. 1 is clesr from the figures that if B0%
peopile follow the lockdown Model effect, the dissase s
easy io control. Thus, to control the diseace the admin-
istration shoald be strict o mpose the lockdown prop-
erly. Simce, a5 per owr midel predicton only 0% or
less people does oot follow the lockdown then disesse
may be controled. 5o only the sdminiserarive, food snd
medicine supply persons may go outside heeaking the
lockdown,

9.1 Programme for mainiasin sfe distance among
humasn snd seceessiul lockdoun

{i} A pan of popalstion maintsin social distance o safe
distance from cach other to protect the virus tmnsmis-
sion. In the mndel, this pant or fraction is denoted by
the parameter o . In order to find the possible impact of
the parameter d on the wtal outheeak and peak preva-
lence, we have plotied total outhreak with respect 10 o
in Fig. 8a and the peak prevalence with respect o f in
Fig. Bb, According to our model, the total outhresk size
tglr. @)} is given in the relation 5.

Our finding shows that due 0 increasing of J (pro-
portion of population who maintsin social dEaance)
upto 0. 77 the total outhreak size redeces from 100% 1o
13% (Fig. a) and the peak prevalence reduces from
3.7 o 028%, ie. ot a negligible level (Fig. 8b)
The parsmeter o can be increased by swareness pro-
pramme through public media hike T.V. programme,
mobile message or broadessting throegh any local

(1] aa T
Fyoporion reducion of cortect amorsg human, d

kll' e s o8 1
Proporfion mduction of cortect among humsn, &
ik}

L

mumber of infected population number of COVID-19-
related death in the local area shoald be provide in
e will increase the consciousneas of the people in
the affected aren and they maintpined the ool dis-
nce from each other and increased the value of d. On
people and they do Bot maintain the safe distance from
each other s & result 4 will be decreased.

India is a high populstion density country. Many
people gather in market, mtion shop o collect dif-
ferent food Mem, and they do not maintain minimum
ifsance from cach other as & result f decreases. In

order o solve this problem. self-help group can be
wed for home delivery of different food ilem and

other neceisary requirements ntead of cost or with-
oul cosl (for poor citiren). Formation of self-help
group and their nstant training in cach local arca
can be done with the help of kocal government like
as panchaysl. municipality corporation, etc, In this
way, the supply of pecessary requirements can be
done in & sysiematic way and the parameter d can be
idecreased in g significant amoont even after lockdown
perind

Another notable factor is that o majos portion Indian
e the public vehicles like main, bus and air tans-
port. It & impossshie 0 mantain safe distance among
such vehicles passengers and the parameter J will
decrease. A susceptible man may be infecied by an
mfectious person when they wavel using same vehi-
cle withou! mainiaining the safe distance. In this
wiry, the virss infection spread from infected area
wninfected area. So our proposal is that the  pub-
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lic vehicles should be closed in entire pandemic
period.

9.2 Proventaon mcasuie on ssymplomabic class

Due w high population demsiry, in general human w
buman contsct rate i high in India On the other
hand. sn asympiomaiic infected buman has 0o symp-
tom, but he' she is able o ransma the vins ©
other susceptible human. 50 susceptble person will
ol ke or ke in lme (aher diagnostic tesr) pre-
vERGOn messare o progect from the vines manomis-
sion from an asympiomatic infected pervon. In this
context, our finding shows that spprovimaicly 4%%
of the mfected populstion we asympeomatic. The
time series of differemt infected populations (see Fig.
Sb) show that the mumber of daily asympiomatic
infected populstion is langer than other infected pop-
ulation, The contribution on hasic reproduction sum-
her of asympiomatic infected class is larger than other
companment. So protoction of the vires ansmis-
wn from asympiomaie infocied class is 8 challens-
ing problem for India hike highly populsted coun-
my.

In order to solve this problem. we propose a
prevention policy thal redeces contact rae betwoen
EEYMpOmAatc infected human and sasceptible human
In this context, i of all we have o identify the
mympuomatic infected homan smong the popula-
tion and then keep them in quarantine. To identify
asympiomatic infected human, we have o0 foces on
the diagnostic wst smong major portion of populs-
tion. specially in the affected area snd quarsstine
them.

€ Springer
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Let pwith® < p < | be an cffectiveness of
this prevenon policy | that is the redoction in con-
a0 rue among aympiomatc infected human and
spaceptible humas ), applving such policy causes
e following ransformation in the model: ¢ —
(1 — pip. The impact of such prevention {(p) on
iofal outhbreak size presents in Fig. %a. and impact
on peak prevalence presents in Fig 90 Owr find-
ing sugpesis thai enhancing p by ui lesu 72% the
totnl outheeak wize will be reduced from %4.65% 0

nearfy 2. 772%, whereas the peak prevalence reduces
by I§%.

2.3 Prevention programme quarssdined, rsolation and
rapad honpitalizatson

In the real field of Indian scenario, we have ohserved
{hospitsl) are mfected by the quarantined and isolated
infected person. In the model. g1 and q represent the
effectiveness of quarsntine and solation. respectively,
For perfect quarantine and isolation. g, = | and gy = |
bt real information suggests that ¢y < 1.gy < 1. So
we have to focus on perfect quarantine and isolation and
our model suggests that by increasing 1 from 094 10
1.0 and gz from 0.9 1.0 ithe tostad oi-
break size redoces by 2. 19% and this fact is presented
graphically in Fig. 10a.

COhur another observation is that according o our exti-
mation the rate of hospatalisation from non-quaramtine
infected (ny ) and quarantioe infected classes 1y are 0.26
and 040, respectively. We have 1o increase these raic
o control the COVID- 19 outhreak, If we increase these
rates up to 0.5 and 1.0, respectively, then the toiad num-



COAID 19 pendess & Imba & mathernaticsl modsl ibaby

330

Fig 18 Time wries of sl

outhornlk sioo Jor & originnl »
parmmnetes {soid Gne ) and
&

af g wnd gy el I ol
parametey {aolticl b ) amd
incresar values | dash hne !
ol gy el

Tohl ool

Fig. 1l Time series for a
cusnialaitve pumibet of

infected popolstion due o
contral apply from 25 Agpnl
20 (hlue dush bime') b time
e o infecied clsee
dise o control spply fram 25

April 2020 {dash line)

Curmative mumb e o1 In lecied po puleion
s BE-Bublub .k

(-]

{m)

ber of infected population will be decreased by 2%
whose graphical presentation is given in Fig. 10%h. By
both the above said preventions, the outbreak can also
be delaved.

In order to control this oorhreak, we have 1 apply
shave sald prevention programmes simultsneously,
In this case, we increase the wvalues of parameters
d. p.qy. g2 1y wnd i, from the estimated values (Table
Jiwhevalues f = 02 p =050 = Lz =
I.m = 0.5.ny = | and the other parameters remain
same (Table 7). Now, using the shove changed pam-
metric values we continue the time series of cumulative
number of infected population with the previous series
from 24 April 2020 for the next 311 days in Fig. [la
In Fgure, red solid line denotes the real scenario { pen-
ersies for the catimated parameter values) for the time
period 25 March to 24 April 2020 and the dash blee line
presents the proposed time senies geaeraied doe 10 coo-
trol. Under the shove control, the number of cunvulative
infected populstion will be 4.194 » |0 and the disease

will be dead afier a shor-time period. The effect of the
sbhove said control on the varioos infected cluses s
presented in Fig. | 1b; here, solid Bne denotes the time
scrics for the estimated parameter for the first 31 days
afier implement of lockdown, and then. we apply the
controd and the cormesponding time series is denoted by
dash line. Under the above comtrol, the prevalence will
he maxsmum sroond on 27 April 2000 sad the disease
will be dead around on 31 Angus 2000,

10 Conclosions

In this work. we have formulsed 3 deterministic com-
parmental model o sody the dvmemics and fulure
rend of COVID-19 outbresk i Indias and o give pre-
diction of the future outhreak. First, we study the basic
properties of the model and find the expression of the
basic reproduction umber and different contribatory
pan coninbuted by different infected classes. We nves-
tigate the local smbility of the duease-free equilibrium
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point, which is locally asympotically stable for Ry < |
and unsushle for B > 1.

To fit the proposed model o the Epofed cume-
lative data of COVID- 19 outhreak m India, we have
estimated the model parameters. In this coanection,
we consider two scts of data. The first sct contsins
the cases reponed during the period | March 0 24
April 200 On the other hand before the implementa-
tion of lockdown (25 March 2020), many sympiomatic
a5 well as asymptomatic infected person came nto
India from other COVID-19 pandemic country which
ore neither detected nor reponted properly. 5o there
remaln uncenainty among the dsta rephned during the
period 1| March 1o 24 March 2020, Thus, we consider
the second set of data reporied during the period 25
March to 24 April 2020 by avoiding the data reponiad
in above said period. We hove firted the mode] o the
both seis of dain and estimate fwo sets of parameters.
Using the estimated parameter (from see-2), we com-
pute the average basic reproduction number which s
Ry = 2414190966 among which the contributions
infected classes are Roq = LBAMTHIS Ry =
0.3910030945, Ry = 0.01860012179, Ray = 0,162
11433016, mespectively. According © owr scositivity
snalbysis, the viros transmission rake (f), lockdown
effect (), proportion of infection mte of asymptomatic
class in compare to symptomatic class (p), recovery
rate from asymplomatic class () are the most influ-
ential The basic ion number cal-
culued from sctmal dats les between 199 snd 210,
The study of the effective basic reproduction pumber
shows that it declines from 6.91 o 1.995,

Owr findings show thet the outhreak size and peak
prevalence can be reduced from 100 o 13% and from
37.77 1o 0.28%, respectively, by increasing the propor-
ton of the people who mainisin the safe distance from
each other () by 0.77. The findings show that increas-
ing the proportion of ympomatic infected populs-
thon detected snd solated () by &l keast T2% the botal
outhreak size will be reduced from 94.65% 1o nearly
2. 772%. whereas the peak prevalence reduces by 18%

Crur Aindings snggest that the dramatical reduction in
total outhreak size and peak prevalence |s possible by
increasing o (the proportion of number of population
wheo mauntain safe distance from each other ) in a cenain
level and p ithe propontion of number of asympiomatic
population who are detecied and isolated from the other
susceptible poputation| in a cerun level. We also have
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Subject: Assessment of Drinking Water Quality of Different Municipal
Supply Water of North 24 Parganas, West Bengal, India: A Comparative
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Abstract

Clean and safe water is essential and significant for our daily life. With the
unprecedented increase in population and the development of
industrialization, the quality of municipal supplied water is being
gradually endangered. Municipal supplied water plays a major role in
drinking purposes in many urban areas of West Bengal, India. In this
present study, the quality of the municipal drinking water samples of
fourteen municipal areas within the North 24 Parganas district of West
Bengal have been assessed. We have measured pH, TD5 (Total Dissolved
Solids), salinity, conductance, sodium ion concentration, potassium ion
concentration, and pesticide residue concentration. Investigated water
samples showed moderate salinity values and low to high ranges of
conductance values. We have also encountered high sodium ion content
in three municipality supply waters, whereas we got moderately low
concentrations of potassium ion in these drinking water samples. Several
water samples showed relatively high pH, another showed a very high
TDS value, while eight municipal supply waters showed moderate TDS
values. During the study of seventeen pesticide residues in these
municipal drinking water samples, no sample water contained pesticide
concentration higher than the BIS (Bureau of Indian Stangzrds} limit.




Memorandum of Understanding

1. Purpose

The purpose of this Memorandum of Understanding (MoU) is to establish
the terms and conditions under which Monojit Roy of Barrackpore
Rastraguru Surendranath College and Amit Kumar Kundu of Sripat Singh
College will collaborate on the assessment of the drinking water quality of
different municipal supply waters in North 24 Parganas, West Bengal, India.

2. Scope of Work

- The study will involve the collection and analysis of water samples from
fourteen municipal areas within North 24 Parganas.

- The parameters to be measured include pH, TDS, salinity, conductance,
sodium ion concentration, potassium ion concentration, and pesticide
residue concentration.

- Both parties will jointly conduct the analysis, share data, and prepare the
final report.

3. Roles and Responsibilities
- Monojit Roy: Responsible for overseeing the collection of water samples

and conducting the analysis of pH, TDS, and salinity.

- Amit Kumar Kundu: Responsible for analyzing conductance, sodium ion
concentration, potassium jon concentration, and pesticide residue
concentration,

4, Collaboration and Data Sharing

- Both parties agree to share all data and findings related to the study.

- The data will be used solely for the purpose of the study and publication
in academic journals.

- Any publication or presentation of the findings will be jointly authored by
both parties.

5. Duration
This MoU will remain in effect from the date of signing until the completion
of the study and publication of the results.




6. Financial Implications

- Each party will bear their own costs incurred in the course of the study.

- Any external funding or grants secured for the project will be shared as
per mutual agreement.

7. Confidentiality
Both parties agree to maintain the confidentiality of any proprietary or
sensitive information exchanged during the course of the study.

8. Termination
This MoU can be terminated by either party with a written notice of 30
days.

9. Dispute Resolution

Any disputes arising from this MoU will be resolved through mutual
discussion and negotiation.
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Alwiruct

Clean and safi water is essential and significant for our daily life, With unpreeedented increase in population
and development of industrialization, municipal supplied water gquality 13 being gradually endangered.
Municipal supplied water playing o major role for drinking purpose in many parts of urban sreas of West
Bengal, India. In this present study the quality of the municipal drinking water samples of fourteen
municipal areas within the North 24 parganas district of West Bengal have been assessed. We have
medsured pH, TDS (Total dissolved selid), salimity, conductance, sodium jon concentration, potassiam
ion comeentration and pesticide residue concentration. Investignted water samples showed moderate
salinity values and low 1o high ranges of conductance values. We have also came across high sodium ion
content in three municipality supply water, whereas we got moderately low concentration of potassium wm
m these drinking water samples, Several water samples showed relatively b igh pHl, another showed very
high TTXS value, while eight municipal supply water showed moderate TDS value, During the study of
seventeen pesticide residues in these municipal drinking water samples, no sample water contzins pesticide
concentration higher than the BIS (Bureau of Indrn Standards) limdt

Keywords: Musicipal water, pH, TDS, Salinity, Pesticade residue

INTRODLUCTION

Access 10 clean and safe municipality supply warer is
very significant and fundamental for our evervday life
This water 15 used mainly for drinking and all other
household purposes by the people. So, the quality of
such water has immense importance tous [ 1, 2], Near
aboul 1.1 billion people i the world or 15% of the
global population is consumung unsafe water [3]. In
many countries drinking water does not meet WHO
(World Health Orgamzation) standards [4. 5], Inevery
year near about 3. 1% deaths take place due to poor
and unhygieni water |6). For water pH denoted acidic

* Auldress for communicatons

character present, TDS denotes total dissolved solid
presend, salinity denotes amount of sall present and
conductance denotes population of ions present [7,8)
Pesticides are basically used to shicld the plants
followed by increasing agricultural production and 1o
profect human bealth [9]. Previous studies showed that
a small percentage of pesticide application iz going to
the target pest, but maximum are going to the
environment [10]. However, heavy pesticide use can
cause a potential public health hazard [11]. Long-term
exposure (0 pesticide residue may lead to various
diseases like cancer, asthma, dllergies as well as
neurotoxic diseases [12], Due 1o long residence time
inwater of few pesticide residues like, lindane , HCH,
endosulfan, aldrin, elc, we have o huge concern 1o
serutinze these compounds in municipal drinking water.
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In this perspective we had determined the
contamination level of pesticide residue in municipal
drinking water

We had studied seventeen pesticides as these pesticides
are used in this geographic region for agricultural
purposes. The municipal areas subjected for
investigations were Naihati, Bhatpara, Halisahar,
Kanchrapara, Garulia, Barrackpore. North
Barrackpore, Barrackpore Cantonment Board,
Titagarh, Khardah, Panibati, Kamrhati, South Dumdurn
and Harasat, All the pesticides were found below the
lirat ‘of the BIS: 10500); 2 revision [2012) [13] for all
the samples of municipal supply waters, On the other
hand, sodium and potassium jons are major and
eskential cations in intracellular fluid of human body,
Sodium ion regulates, blood pressure, blood volume,
osmotic pressure and of pH of human blood and
potassium is the most important intraceliular ion [ 14,
| 5). Concentration of sodium ion and concentration of
potassium son within human body fluid and blood are
almest constant [16]. The exact concentrations of the
wns are different for different type of cells. The
extracellular potassium jon concentration is 0.2 gm/lit
{approx}, at the same time; the intracellular potassium
ion concentration is 6 gm/lit {approx) [17]. The
extracellular sodium ion concentration is 3.45 pmylii
(approx), whereas, the intracellular sodium ion
concentration 15 (.23 gm/lit (approx) [ 18].

The abjective of the present study is to elucidate the
differences of municipal drinking water quality in
several municipal areas, The outcome of this study
will help to the upcoming investigation in the ground of
environmental exposure assessment and human health.

MATERIALS AND METHODS

Water samples were collected from fourtesn different
municipal water supply taps using sterilized sampling
battle during December 2019 to February 2020, At
least three samples were collected from each municipal
arga. pH, T35, salinity and conductance of the
municipal water samples were measured using
UTECH made PCSTester 35 al environmental
chemistry laboratory of Barrackpore Rastragury
Surendranath College, Barrackopre. North 24
Parganas, WB. Sodium ion and polassium ion
concentration in water samples were measured using
Systronics (India) Limited made flame photometer
made Flame photometer 128 uC al environmental
chemistry laboratory of Barrackpore Rastraguru
Surendranath College, Barrackopre, North 24

Parganas, WB. Approximately, 11t drinking water
sample were collected in pre-cleaned high-density
pelyvethylene bottles (HDPE) from 14 municipal arcas
tor analyses of pesticide residues, following EPA
Method 525.2, Revision 2.0 (1.W. Munch, 1995) [19],
All samples were transported within 72 hours in sealed
and refrigerated contaimers with ice, and were kepi at
4°C and processed within 10 days.

All analysis were performed in triplicate for each
sample for seventeen mumber of pesticide residues in
collected municipal water samples; namely Alachlor,
Atrazine, Alpha-HCH, Beta-HCH, Butachlor
Chlorpyriphes, Debta- HOH, Endosulfan-1, Endosulfan-
2, Endesul fan Sulphate, Ethion, Lindane, Malathion, of-
DDT, Parathion-methyl, Phorate and pp-DDT were
measured quantitatively through GC-MS/MS (Triple
Quad. System, Model: Trace 1310 & TSQ Duo,
Thermo Scientific) following EPA Method 5252,
Revision 2.0 (1L.W, Munch, 1995) at Haringhata
Subdivisional Laboratory, Public Health Engineering
Department, Government of West Bengal, Kalyvani,
Madia,

RESULTS AND INSCUSSION

Within the studied municipal waters the pH value ranges
between 7.27 to B.06. The TDS values are above 500
mg/lit for Halisahar, Kanchrapara, North Barrackpore
and South Dumdum municipal water samples. The
avernge TDS value of South Dumdum municipal water
wiis 973 mg/lit. Bhatpara municipal water had shown
lowest TDS value among all {212 mg/lit). Salinity value
recorded minimum for Bhatpara and maximum for
south Dumdum waters, Salinity ranged between 150
— 398 mg/hit except South Dumdum which was found
exceplaonally high as 684 mg/lit. Conductance study
results a wide variation and ranges within 297 -1 198
mg/lit. Sodium ifon concentration was lowest for
Barrackpore Cantonment Board supply water. Sodium
ion concentrations were found within the range 3653
= 122,38 mg/lt, Potassium ion concentration for
Maihati, Bhatpara, Titagarh municipal waters were
below 5 mg/lit. All the other samples showed values
above 7 mg/lit, while Barrackpore municipal water
showed average valie 6.8mg/lit.

The BIS limits for chfferent pesticides are mentioned
in Table A and Tuble 2B All the pesticides present in
all samples were below BIS imits. Herbicide alachlor
having the hatf life in aerobic sol ranges Trom about 6
to 15 days. Continuous use of this herbicide may cause
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Table 13 Average Physico chemal parsmeters, sodium sl polussiun ioe concentration dats of different muzicipsl supply waier (within

iy periosd)
Samples cellecied Trem phl FHTES Kalkaiey Canductance Badium wa Fotassiwm v
Miimicipaly Aren g Tt [mg/lie} fu mhalem] {myg it} [t}
Muihat TR0 2 15 ] JE 4 4.1
Hhulpsrs e 1] FIF | 508 297 17 6% 459
Hialisabar ! 73R 17 134 ] 37 FET]
Kancleapars 11t 555 182 ThE 5,28 LR
Cianalig T4 ] 4% 34 Tk R a1 Hoad
Torth Bamsckpore T4 =19 398 1 16 R 157
Barrackgore Cantoareent Boand T 145 | 346 In kY B
Harrschpere 157 440 L fiz2 11638 k]
Baraset TRA EET] 217 EEY] 4Ty L]
Titngerh Thl 3a9 IM 40 #4132 4T
B hanlah T84 40 Fe ) Lz 638 L B
Paratt THI T3] T 5 TR PR
Eamarkabh Ten il v} I 65 42716 LR
Fuath Tumndum | ®os CF] fiad 1394 [223R uza
A
Tahly 2A: Pesticide data o dalferens MEnipal sapply water | wiiliin srudy perwall [ppriied
Pestxide BRI Limit [ Medhstl | Bhatpam | Halisodar | Kechopee | Gwule | Nonh Hemackpore Pama: kpoe
Hosatus (gAih Laghid | uedlia Lug i} (it g i) {ugil) Canionawent Bogsil
(g I
Alachlor M LIRINE [EREELE 02 16 WAHIT2 LUERT ] i) Eira LR BT
AbasinG F LU TN Bk 07 [k {HFIY e 00w 0ol 1 (M X
Alpda-HCH agl 4l a3 ik 26 3 00015 FIETH [T UMY
Feeta-HCH O 1 TR i} DiMIA RS unlT DOoAL 0 004% T
Tt blos .l EEL] o227 LLECE ] LIRS YRR [FTTEE] {1 2
Chlorpyniphes L] 0.00%h U FECTE nasis 0 3 5 [T 10211
I:h:ltl-:lir:'H o4 QLDNGS 0 0T 00082 & MG 1 (HMiH 01, (KT
ErmufiaslGn-| a4 00T AT 00| 00014 MG i s
Ensdosulfan-F 04 Doy LINITHE] ake ink ] 00T HIHF & IETHFTH L0057
Endosulfan 0d el iEk RHIEE] OnEEs {08 TATTIE] 1k 72 00117
Sulphate
Fihiom 1 TEEEE] T 0 03 i 304 T e T
|_apalaine 2 [ERr vk AR LRV [ERE LA LANT IR LELITH 107 LERLH
Malathios [EF] i (5 ] 03 (812 FEL] i [HIZ2 THTITH] 1
op-DOT | Tk R ooT i TR TTTH 00042
Parathie-methyl 3 (DT I [FTied oo | 00EE T oms
Pheccat 2 BOGEF | ooas GOET Boua7 | OAAE TR D00
pp-DT | [ oS 0T o257 £ (W) [LECHRT] URUITES O obks

hepatotoxicity or hemosiderosis [20]. The highest
Alachlor found m South Dumdum municipal water, The
chronic toxicity for isomers of Hexachlorooyclohexane
{HCH) decreases in the order beta > alpha > ganma
> delta and s directhy related to thesr tissue retention,
and mversely o rates of metabolism. This conlrasts
with the order of acute toxicities, which are in the
decreasing order of gamma > alpha > delta > beta.
Phorate (UH O, P5.) which is an erganophosphate
used as an insecticide. Lindane, or gamma-

hexachlerocyclohexane (y-HCH) i.c., gammaxene is
& moderately hazardous agricuftural insecticsde and it
i used over last fifty years [21]. It can affect the
human nervous system in case of severe posoning [22]
Endosulfan is an organochloring insecticide due to its
seute toxicity, potential for bioscourmulation, and s role
a5 an endocring disruptor [23], It has two isomers, endo
and exo, are known commonly as Endosulfan-1 and
Endesulfan-2. Endosulfan sulfote is a exidation product
having one extra O atom attached to the § atom.
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Table IB: Pesticide dutn of différeni monizipal supply wuler (within shedy pefisd)

rij

Peetivide B51 Lima Barasal Tilsgark  Bhesilas Paniimii Kasrsirhal Souisy
Resichin it (T4 EY] gl T {eplin] gt Dumiturs hﬂﬂﬁ"
i -Lh
Alachlos 20 f.0l5l QeI LI E] 1k [HF32 U250 §nu;11r 0 ERT
Alrazing 2 TNTTEE] 00075 il {10 |44 00 IRY 0 e 00379
Alphs-HCH ol 00013 | D.o0a0 BT 00028 To012 B o014 anaid
Besi-HOH [A]EES 128 (b K24 1 M} 6 0 s Q]S I} 26 037
Butachlor 128 {4020 74 0.00LH TECTEY no0ls [TRTE) ) G2R4
Chlugrmiphin M £1.4013) HHIH 110 T .00 | Lo I 0054 AE ]
Celm-HCH [T (RYTTak] iz TR [T T TR T o2y
Endiosibing.| 4 [RRR Ga {L27 {1015 4 0004 iG] 2 0407 | il iy
Endusulfan-2 0 LT L] L] U2 [T . T [TE 0003 &
Enelisulfan [T} (YT 0 {HiE iaala [FYTEE] 0 ANHIT 0] | 0055
Rulphate ’
Bl 1 EORGT i, Ealp (KK 01235 LAWET o 015§ 004K
Liadnne ] TR 0L00s 4 UAHH R [T T D L0
alathion [ Q021 (.0 [T 00036 a0014 T L]
op-LI0T i 00037 ¥ i1 2 [NIIET: 04 0| TE (R
Farathin-methy| 0} [T TR 0.00% KT {3 LRI 1 0036 ]
TPhoraiz F OopeT L{HISE 0026 Qo7 0} 11.0782 0203
ep DT 1 0o oz [T FIEah [N E] 000 | Tty
Endosulfan  is neuretoxic and a Ca?, Bhatpara, Barrackpore and Tiagarh mumicipal water

Mg™ AT Pase inhibitor and chronic exposure to
endosulfan leads to skin rashes and irritations [24].
Atragine is the Iriasne class herbicide: frequently used
for prevention of pre- and post emergence bhroad
keaf weeds in crops like com, sugarcane and on turf,
such as golf courses and residential lawns
Herbicide butachlor and organophasphate pesticide
chlorpyrifos generally used to Kill pests, insects and
worms [25]. Organophosphate insecticide Malathion,
Parathion methyl and organcchlorine insecticides
Dichlorodiphenyl trichloroethanes (op-DOT & pp-
DDT} are also significant and determined. Relatively
iow chiorpyrifos found in Titagarh municipal water
(0,000 pelit) and comparatively high chlorpyrifos in
Barrackpore mumicipal water (0L0625 pg/hit).

CONCLUSION

According te World Health Organization (WHO)
drinking water having TDS value less than 300mg/lit
are *Excellent™ and that having between 3(0mg/lit to
00 mg/lit are “Good™, According to BS1 standard pH
of drmking water must be between 6.5 10 8.5 whereas
total dissolved selid nst lie below 500 mg/li. All the
municipal waters showed tolerable pH. TDS values
arg within range except Halisahar, Kanchrapara, North
Barrackpore and South Dumdum water supply.
Conductance value which reflects ion contents was
maximum for Seuth Dumdum and minimum for
Bhatpara municipal waters. Sodium ion concentration
found highest for South Dumdum water and relatively
low for Maihati, Bhatpara, Barrackpore Cantonment
Board, Pamihati and Kamarhati water samples, Maihati,

showed low potassium ion concentrations.

"The highest Alachlor found m South Dumdum municipal
water. Alpha-HCH was minimum for Kamarhati and
South Dumdum (both 0.0014 pg/lit) and maximum for
Naihati (00043 ge/lit,. Amount of Beta-HCH was
minimum for Bhatpara (0.0018 ugflity and meax imurm
for Morth Barrackpore (00096 pg/lin). Delta-HOH was
tound mmmum for Kamarhati water (0.0013 pg/lie)
and maxsmum for North Barrackpore (0.0068 pgflit),
Lindane, or gamma-hexachlorocyclohexane (v-HCH)
le., gammaxene was found minimum for Titagarh
water (0.0005 pg/hit) and maximum for North
Barrackpore (0.0174 pg'hin), Endosulfan-1, Endosulfan-
2, Endosulfan Sulphate were found minimum in
Kachrapara water samples (L0014 pg/lit), Kamarhati
waler samiphes (L0007 we'lit) and Scath Dumdum water
samples {0L0011 pg'lit) respectively. On the other side
minimum Endosulfan-1, Endosulfan-2, Endosulfan
sulphate were found within North Barrackpore
muni¢ipal water samples(0.0211 pg'lit), Titagarh
minicipal water samples(0.0239 ppb) and Barrackpore
municipal water samples (0.0336 pgilit) respectively,
The presence of Atrazng in municipal waters, found
i in Bhtpara (0,004 7 pwg/lin) and maximum in
Barrackpore (0.0329 pg/lit). The highest Butachlor
was found in Kanchrapara munigipal water (0.0536
peflit) and minimam o Kamarbah municipal water
(00015 pe'tin), Lowest Malathion concentration was
recorded for Barrackpore Cantonment board supply
water (00008 pg/lit) and highest for Kanchrapara
municipal supply water (0.0239 pugfit). Kamarhati
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municipal water showed minimum Parathion methyl
(0.0020 pg/liny where as Naihati municipal water
showed maximum (0.0101 pg/lit). The presence of op-
DDT in municipal waters, found minimum in Bhatpara
(0.0006 pgflity and maximum in Barrackpore (0.0115
wg/litl. The amount of pp-DDT found minimum in
Harrackpore Cantonment Board supply water (0.0015
pgllith and maximum in Halisahar water samples
(00257 pgdlith, All the pesticides found within BIS limit
for all the studied fourteen municipal water supply
samples. Hence with reference to pesticide content
all the municipal supply water is safe. Some
municipality viz. Halisahar, Kanchrapara, North
Barrackpore and South Dumdum must take care for
reducing TDS of supply water. Municipal waters
having low potassium ions, used for drinking purpose,
are good for kidney patients;
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Memorandum of Understanding

This Memorandum of Understanding (hereinafter referred to as the MOU) is
entered into on the 12th day of May, 2021, by and between:

- Mr. Sagar Simlandy, Assistant Professor, Department of History, Sripat Singh
Cniiegﬁa, Jiaganj, Murshidabad

- Mr. Rakibul Islam, Assistant Professor of History, Government General Degree
College at Kaliganj, Nadia

Purpose;

This MOU establishes the framework for collaboration between the above parties
in c}:he research and publication of an edited book on the History of Education in
india.

Clauses of the MOU:

1. Research Ethics and Conflict of Interest:

- Both parties commit to adhering to strict research ethics.

- Ideas will be shared transparently.

- No conflict of interest will be displayed during the publication of documents
or research articles.

2. Utilization of Research Grants:
- Any research grants received from any source will be utilized exclusively for
the fulfillment of the project.

Duration of Collaboration:

This MOU will remain in effect until one of the parties decides to withdraw, at
which point a written notice should be provided.

Signatures:

-~ =
o [, S Y, Y o

First Party:Mr. Sagar Simiandy

Second Party:Mr, Rakibul Islam
Functionality of the MOL:
Within the scope of this MOU, the following outcome has been achieved:

1. An edited book titled "History of Education in India" was published by Scriptor
Publication Pvt. Ltd., Lucknow in February 2022.

Dated: 12th May, 2021

DR KAMS USHMNA SARRAT
Principa
Sapat Singh College

hagan], Murshadabac
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Memorandum of Understanding

This Memorandum of Understanding (MoU) is made and entered into on this
date, 9 June, 2020 by and between:

Mr. Sakti Mandal
Assistant Professor,
Department of Geography,
Sripat Singh College,

And

Dr. Hanish C Karnatak
Head, GIT&DL Department,
IIRS-ISRO, Dehradun, India

Purpose:

The purpose of this MoU is to establish a collaborative relationship between
Sripat Singh College and IIRS-ISRO, Dehradun, for the introduction and
conduction of the online course "Satellite Photogrammetry and its Application.”

Course Detauls:

- Course Name: Satellite Photogrammetry and its Application
- Course Starting Date: 29-Jun-2020

- Course Ending Date: 03-Jul-2020

- Course Coordinators at lIRS:

Dr. Anil Kumar / Dr. Hina Pandey

- Discipline:Satellite Photogrammetry and its Application

Responsibilities of Sripat Singh College:

1. Sripat Singh College shall act as a nodal center to conduct the online course
offered by IIRS-ISRO, Dehradun.

2. Mr. Sakti Mandal, as the Assistant Professor, Department of Geography, Sripat

sSingh College, shall oversee the local coordination and management of the
COUrse,

3. Ensure that the necessary infrastructure and technical support are available to
facilitate the smooth conduction of the online course.

4. Facilitate registration and participation of students and interested individuals
for the course.

Responsibilities of IIRS-ISRO:

1. lIRS-ISRO shall provide the course materials, resources, and support required
for the conduction of the course. ' RS

2. The Course Coordinators, Dr. Anil Kumar and Dr. Hina Pandey, will provide
academic and technical guidance throughout the course durat:'un.ey ’ "
3. Ensure the delivery of live aatkiiteractive sessions as per the course schedule.
2o
an KR Sl
‘ Principal
@rpat Singh Colegs




General Provisions

1. This MoU is valid for the duration of the course from 29-Jun-2020 to 03-Jul-
2020.

2. Any amendments to this MoU shall be made in writing and signed by both
parties.

3. Both parties agree to work collaboratively and in good faith to ensure the
successful delivery of the course.

Signataries:

""r L] i
Sordr' pmonidal
Mr. SaktiMandal
Assistant Professor, Department of Geography

Sripat Singh College

Aot

Dr. Harish C Karnatak
Head, GIT&DL Department
lIRS-ISRO, Dehradun, India

Date: 9 June, 2029




SRIPAT SINGH COLLEGE

Estd. 1949. Govi. Sponsored)
P.O. Jiaganj » Dist Murshidabad » West Bengal-742123
Phone: (03483) 255351, Tele, Fax: (03483) 256961
E-mal sscollege 2009@ gmail com Web. www sripatsingheollage org

Ref. No: .. Mise, 96, 2020............
Date: ...05/06/2020............

To,
The Director
RS, ISRO, Dehradun

Sub: Willingness for parvcipading in [IRS Outreach Programmes-reg.

Dear Sir,

started 15 jowney fom 1949 housed m the 'Cuichen Ban' of great Maharaja Srpat Singh
Doogar. Now. this mnstitution recesves and ennches teemung youth, catenng o the soco-
utmost smcenty and efficency. It has now become an 1deal centre of learming. educahon
research and bumanity to shape the Nahon At present the Honours courses in almost all subjects
MA course m Bengah different UG and PG courses under Kalyan Univeruty, Nadia.

Contact Details of the focal person’ coordinator:

Name: Mr. SAKTI MANDAL

Dezignation: ASSISTANT PROFESSOR

Department: CEOGCEAPHY

Postal Address: 69, R.N. TAGORE ROAD, LALDICHI PLAZA,

FLAT NO- C3 sTEFOOR, PIN- 742101,
BERHAMPORE, MURSHIDABAD

Email: (mandatory) tompbio 2akd gpal. com
Mobile Number: (mandatory) 9804302153
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[SUSPECTED SPAM] IRS Outreach Programme
II'I:Eiqu-

ERS Distance Learning <ekeamingd@irs gov in> Tue, Jun 8, 2020 at 528 PM
To: Sakti Mandal <tomblo sakt@gmad com>

Dear br Sakt Mandal Mandal |

mummmmwﬁm.ﬁmmmmwhmm

online wﬂ* . Your registration number is 2020610136017 Please keep the registration number for any future

COMMUMICDonS us.

hﬂmm#ﬂmﬁiﬂﬂhdﬁmm-irmﬂpﬂlh
b

I".;_ ielaaming s gov nmm;tm-an-wrﬁf.ma;'deﬁzﬂunﬁﬁﬂm&aﬁmmﬁdhuﬂm&mﬂﬁ 10136017

?wmmﬁmhhmmﬂhmwnmﬂmﬁﬂwwh
coondinator of your selected nodal centes
hﬂmmmmﬂmdﬂ-mm

Course Ending Date: 03-Jul-2020
Course Coordinator at IRS: Dr. And KumaefDr Hina Pandey

Discighne: Saielite Phologrammety and & Appleaton

E-mail address: tomblo sskiiflgmail oom

Fw-qm“iu;hﬂmnmﬂmdmﬂmm“.

BRS Distance Learning <sleamngas gov n> Tue, Jun 9, 2020 at 5:20 PM
To: "Mir Sakti Mandal® <omblo sakt@gmail com>
Dear MrSakt Mandal,

Thank you for your interest in IIRS outreach programme and conduching lve & Interactve courses 3
InsttutedDrganizaton Elﬁﬂh!unhﬂmmﬂhmmmﬂﬂﬂﬂﬁs Outreach network
mmmumHndeﬂl“hmmthlmﬂdnﬁnﬁ
_mwmﬂm“ﬂhmwmmw:lmuﬂhh
conducting comming ive & interactive courses 3% per the following details:

Start Date: 20-Jup-2020 and End Date: (13-4t 2020 S

e
ol LU

o | 7 e S0 T S w2
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[SUSPECTED SPAM] IRS Outreach Programme
2 messages - o

RS Distance Learning <eleaminglirs gov in=> Fri, Jal 17, 2020 at 12:03 AM
Tor W Sakti Mandal™ <tomblo sakBpmal com>

Dear Mr-Sakti Mandal,

Thank you for your interest in IS outreach programme and conducting five & interactve courses 3
W.Eﬂ-mmjnrmﬂhmmm ﬂmﬂﬂsmm
Currentty your srstbiute -ﬁamdhmﬁ“hMHﬂHthmmwt
hawve reoened registraton request from some of the partcipants by selecting your institute 25 2 nodal centsr for
mmmhlinﬂ-mzwhmm

¥ your institute is currenfly actve and interesied to conduct above course/webinar then please chick to following link to
varfy the status:
Click hete to keep your nEltuie sakus as Acve

Imnmﬂehmnﬁ!mm“ImeMdﬂmHﬁHHuﬂ
further registrations by the paricipants:
Click to stop registraton under your mstiute

hwmm“nﬂ:ﬂmiﬂw.w-n-ﬂpﬁﬂwn,ﬁt +01-135- 2504130,

With regards
Head,

GITADL

RS, Dehardun

RS Distance Learning <ekeamingilirs.gov in> Fri, Jul 17, 2020 at 12:15 AM
To: "Mr Sakti Mandal™ <tomiblo sakt@grmail com>

Drear Mr Sakt Mandal,

Tmmummhmmmmmhlmmmmw
W.m-mmwmummmd Dutreach network
WFMumnwﬂhmmhmm“Mhlﬂﬂmm.m
mﬂmmmm“ﬁhﬂmh:&ﬁummnamwb
condudting comming Ive & interactive courses as per the folowing degils:

Course Hame ]
Start Date: 17-Aug-2020 and End Date: 11-Sep-2000

Poames i hideer)

wmwtmmm. "




BE0d. 53T gl - PEAS Oulimach SmgrarTe
H Gmail $akb Mandal <tomblo sIkB@gmal com>

RS Outreach Programme

1 message

HRE Distance Learmning <eleammnpiiers. gov n> Mon, Jul 20, 2020 at 8:10 PM
To: “hlr Sakti Mandal™ <omblo sakb@omad com>

Dear Mr.Sakt Mandal,

Thank you for your nkerest in [IRS outreach programme and conducing ve & Interactive courses. af your
Insttute/Drganzation. Earfier we have received your request io become network nstitute of BRSISRD Cutreach network.
Currently your instiute is isted as one of the nodal center io conduct online courses offered by HRS-ASRO Dehradun. We
hawe received registration request from some of the partacipants by selecting your Institute as a3 nodal center for
conducting comming ive & mteractive courses as per the followang detais:

Course Name B3 Apgications 0 Aanculiural Waser Management

Start Date: 03-Aug- 2000 and End Date: 07-A0g-2020

Institute Mame S0p3l S ngh Colizge

F your institute is currently actve and interesied o conduct above coursefwebinar then please ik to followsng Gnk o
varily the status
Click here to keep your msthule SIS 35 Aoive

K you are unable to conduct above course’webinar this me af your institute, then please click on followng fnk o Stop
further registrations by the participants:
Click to stop registraton under your instiute

For any further query please contacl us al edus2t@irs gov.in or dip@irs govin , Teb +81-135- 2524130,

With regards
TR Degirbet
RS, Dehardun

PRl GUOGE GO =7 a3 2 e e b e TENIO= VB 16717306 14741 34196 Mampl=meg £ 1672706 1741 M1863 41
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GOVERNMENT OF INDIA
DEPARTMENT OF SPACE
INDIAN SPACE RESEARCH ORGANISATION
INDIAN INSTITUTE OF REMOTE SENSING. DEHRADUN

AT A H. [ Enrollment No_* 2020670398009

ONLINE COURSE

g waTfae fear smar & f& o s oo @ 9w s g o g Saew Al ssarees
atuferm & wérg swram wfwarsit & gfer g v " AT TR
o wferamr v T s T @ B O TR S ST A g5 SaeT e

(s sTsTTTE), ¥R, TR g 21 fawi, 2020 # 25 fas, 2020 (e e aefiv
= 7 %% 30 e ) & < fwar o

This is to certify that Mi. AMAR DAS has been awarded this certificate for
participation in online course on “Understanding of Coastal ocean processes
using Remote Sensing and NMumerical Modelling”™ conducted by Indian
Institute of Remote Sensing (lIRS), ISRO, Dehradun during 21-09-2020 to
25-09-2020 ( Total course duration = 7 hours and 30 minutes ) .

!
_ILIJ- 'l‘-.""'l"l'- Mt lt‘fﬂ-'fl R T oS

Date:  23-13-2020 anos, fyfrareg e e/ Director
Place Dehradun Coordinator, University/Institution H§oaim§o HoTH, §FIZA/ RS, Dehradun

ui- ] el | el T bl 1M 1P TIST . T CertPPafe cah b sl by cuireg LA - WA T s i Fou |
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¥ = AR Po¥ HaG HEIF/ INDIAN INSTITUTE OF REMOTE SENSING

" A - #Ridi sinfle S0 9907/ INDIAN SPACE RESEARCH ORGANISATION

* gl oot feafer fwmT, WRe WP DEPARTMENT OF SPACE, GOVERNMENT OF INDIA

e

ARIE . Erwollment No. - 2020620270755
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DONLINE DISTAMCE LEARNING CERTIFICATE

qraasH WHIUTSH/ COURSE COMPLETION CERTIFICATE

g srerforer figmar aam & o sore oo @1 g weTor O e s feer B e fon s B s e o e
9T FEF T ATAT § R SIS T AR A 7 S SR (A s grT 27 &, 2020 7 31 @, 2020 %
wroe e mar | st & s s e de, 0 o e won B O aTeewe o e
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-

This Is to certify that MR, AMAR DAS has been awarded this certificate on having completed the online course on
“Geospatial Inputs for Enabling Master Plan Formulation”, The course was conducted by Indian Institute of Remote
Sensing (lIRS), during 27-07-2020 to 31-07-2020 . The participant has attended the course at |IRS outreach network
centre, Sripat Singh College.
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1 rmp..i_. mMoriaaf fee AR T :
S* Date  16-09-2020 avags, Ryl =M F&=r®/ Director, . M
¢* Dahradun Coordinator, University/ Institution Ao o AROLH, TFVFANIRS, Dehradun 08
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i FARE R DEPARIMENT OF SPACE
A FERGOVERNMENT OF INDIA
3

w iars HREA TR FEUR FISH ANDLAN SPACE RESEARCH ORGANISATION w
1 WA o e S, TG/ INDIAN INSTITUTE OF REMOTE SENSING, DEHRADUN

En o

(RTIFICATE OF PARTICIPATrgy ™ " " ™
ONLINE COURSE

#mulﬂ.l.m.u-. n.u..ull._l.-uln.- I.u.u."l S - e .n__n..l-I-q.u

[l R W ST & e R -

#iﬂgﬁxﬂiﬂawﬂqﬂi?

T ST T W ST 17 SOTE, 20208 20 T, 2020 (I TECWH @ Wl = 84 2 ) & vy fear
THIS CERTIFICATE IS

AWARDED TO
MR. AMAR DAS

ON HAVING PARTICIPATED IN THE ONLINE COURSE ON
nsing Geagraphical Inforn 0 -. \_...

...N |‘-__t _J..gb\\\.i = i ._..___"..-.. o
Date:  os.01-2021 Pnﬂiu Eﬂ... Director
Place: Debradun

HENEIITH A &, 11RS Nodad Contre o ¥To atoTH EFEA/ 1IRS, Dehradur
Tha Coti o e be el aod memg L2 v e ey o m




