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Mcmorandum Of Understanding (MOU)

‘Between X

Bar. Ramrao Deshmukh Arts, Smt. Indiraji Kapdiya (,ommerce & N).

Krushnarao Deshmukh Sc1ence College, Badnera (Rly.), Dis i 4 :

i and : ‘

E cotiiegad 0 Vidya Bharati M'thawdyalaya, Amravatl (M S, );‘
Itis hu-eb)’ agrccd hv and between the parties here. m s follows:

This Mol is initiated on 09 December 2022 and enlmu:d from they

Degember 2027, by and between Vidya Bharati Mnhnvld)ahwn, Amravati (here in uﬁcr abbrevfgﬂe

VﬁMV) and Bar, Ramrao Deshmukh Arts, Smit, ln(lirnji l\apdlyu Commerce & Nyaynml‘t i

Deshmukh Science College, Badnera (Rly.), Dist. Amrm'nti (M.S.) (here in nfter ahbrev |
and ‘:,NKD Collrgc) for the following objectives:

A OIgcétlves of thls ‘MoU:

ame date for next ﬁve years

»Q
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l‘J' I'Goproy
NOIC @
, u\mjln ship, 1|m|‘lumtmu the academic interest of the students af both msnlulrab“
el trip, Qu-the-job training or innovative activities sueh m Q

\hmttl‘mﬁlon competition, ete, through a suitable moclu :
oth.parties shall co-aperate in organizing various workshaps/c “’"l"“’"ccs‘/semlmrqma;mnb Sesgmnb’

L and when needgg,
‘VB()(h ihe parties shall collaborate o provide qtudc.nls and facult
THipaenives for the promotion of:
o Joint publications of research work in various disciplines.
o0 Inter-diseiplinary and multi-diseiplinary studies.
Participation and support in various academic activities.
Exchange of materials in education and research, publications, an
Bxchange of research scholars;
"o Exchange of UG/PG students,

5 Joiot research and meetings for education and rescarch:
b " Technical assistance
4) ln provuk ncademic interactions by organizing guest lectures «
'variulls topics with mutual consent, as ard when s needed.
). 'I'o promnlc research and contioning cu-cumuulﬂr and extr
i when needed. : :
5) To share information about various funds available from various fundmg wnwé-, for research,
o k:“nfrasuuuuuc development, teaching aids, ete. _

g ,ollqlpgraﬁcn ungmshmmg, of' Amdemlc dm, scientific Information,

’ dRubhcations. i
Tt ﬁnanmal nnpluoatlous dnd expcndntuves, ll' any, -associated with “execution. of dlly training,

m:%'ﬂﬂhlp, field ttip,; Onulhe-wb training, ¢ ovcut’rlcular and exlru—currlcular actmties or other learner
AL _ccnh'ic qotivities through 4 Suitable mode will:be suby.cted to negotiations: and mutual consensus.
[ 0) To promoie co- -cuiricular and exlra—cunriuuldr activities n conjunctiofy; as and ‘when necded for

A «a&hwvmg other objectives of this Mol
10} To promate and enhance the capacity building amon

* when required, using a suitable mode.
l I) To-develap the creative leadership amongst the students for the nation building by providing suitable

. p\atfomw and facilitis, to be offered jointly, using resources of both the parties.

, 4 Befnrc these activilies can be 111\plcmentcd both pmies ~shall discuss the same:in details involved to the
1 . sutigfaction of cach party and enier into specific aclivity agreements based on thc mutuallv agreed objectives
‘ and ‘outcomes. “Any issue or dispute avising, while execution or in interpretation of ‘these objectives, will be
resolved by mutual understanding and deliber: ations. Breach of any terms and conditions would make this

" agrmenl ‘Jiable for termination. ‘
This MoU is executed in duplicate with each copy being an official version and’ havmg Lqual (ewal validity.
By: signhlg &glpw. the lnstltul(.s, acting by their duly anthorized officials, have caused this MoU 1o be

cmuwd ‘onihe date written abow

y the necessary atmosphcrc and

d academic {nformation;

Jf faculty of both the mstmmuus on

.

a-curricular activities in conjugation, as an

lntell',tic;tual propeities, Articles

gst the students of the two institutions, as and
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Report on

Student Exchange Program

conducted under MoU with RDIK & NKD College, Badnera-Amravati

Session: 2022-23

Under an active and functional MoU in existence between Vidya Bharati Mahavidyalaya, Amravati
and RDIK & NKD College, Badnera-Amravati has proved to be of mutual benefits of students and
teachers for optimum utilization of available resources for holistic development of leamers.' The
objective of the MoU is to facilitate the holistic development of the learners of the two institutions.
In this regard, the two institutions have made good joint efforts to provide students and faculty the
necessary atmosphere and facilities for the promotion of skill enhancement. In the session 2022-
23, the Department of chemistry, RDIK & NKD College, Badnera-Amravati deputed five students

pursuing M.Sc. (Chemistry) to accomplish their research projects, which are a part of their

curriculum. Further, details are as following:

The students were training for using ‘Microscale techni

instruments like FT-IR, UV-Vis spectrophotometer,

pH-meter,
mention. Prof. Dr. M. M. Rathore, Head, Department of Chemisty

Sr. | Name of students/Beneficiaries | Class Supervisor/Head Duration
No.
M.Sc. Dr. S.D. Thakur, January 2022
| | Ms. Komal S. Raut (Chemistry) | RDIK &NKD College. | to May 2022
Badnera-Amravati
.. 2-| Mr. Hemant R. Garud M.Se. Dr. S.D. Thakur, January 2022
" : (Chemistry) | RDIK &NKD College, | to May 2022
Badnera-Amravati |
3 | Ms. Danshree M. Borse M.Sec. Dr. S.D. Thakur, January 2022
' (Chemistry) | RDIK &NKD College, | to May 2022
Badnera-Amravati
4| Ms. Kavita A. Parsankar M.Sc. Dr. S.D. Thakur, January 2022
(Chemistry) | RDIK &NKD College, | to May 2022
Badnera-Amravati
&| Ms. Pragati A. Rithe M.Sc. ' Dr. S.D. Thakur, W
(Chemistry) | RDIK &NKD College, | to May 2022
— | Badnera-Amravatj

ques’, handling

Y, Prof.

different advanced
Rotary Cvaporator,
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Dr.C. N, Deshmukh continuously took e
of the projects. The Students were

revealed thejr satisfaction

ishment
[forts and supervised for the successful accompli

i e students
present all the time in the college for the project. Th

after competing their project.

. hey learned
Outcome: The Students were benefitted by the expertise of the subject experts. They

i : : i search. They
handlmg advanced instruments, They developed a high level of interest in doing re

: . . : ¥ f chemistry.
acquired new skills, which could help them to secure a bright career in the field o

)

4
Prineipal
Head - .
Department of Chemistry Vidya Bharati Mahz.awdyalaya,
avatl
Vidya Bha;;ati Mal:fwidyalaya, A:flil;\qcipal
mravati

i havidyala,
Vidya BharaA;:':i\:u .
Read, Deptt. of Chgmlstry
¥idys Bharati Mahavidyalaya
AMRAVATI - 444602

ad rincipal
Department of Chemistry RDIK & NKD College, Badnera
IK & NKIMeelege, Amravati PRINYIPAMat
S mi;try Bar. Ramrao Deshmukh Arts,
Of Che
Dept NKD College at. Indiraji Kapadiya Cemmerce
Bar.RDIK & (Rly. »_Nay. Krushnarao Deshmukh,
Badnera i

Science Coliege, BADNERA.
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Certificate
This is to certify that Ms./Mr Ms. Komal S. Raut studying in M.Sc.II (Chemistry)
Semester-IV at Department of Chemistry, RDIK & NKD College, Badnera-
Amravati has accomplished his/her P.G. project during the session 2022-23 at Vidya

Bharati Mahavidyalaya, Amravati under the joint MoU. His/her performance was

found to be satisfactory.

Date: \Y‘(OS\‘LOM

Place: Amravati

\ L N
Head . )
f Chemistr Prificipal
Department of Chemistry Vidya Bharati Mahavid
Vidya BiarRerMah@vidyittaya, Idyalaya,
Vidya Bparati Mahovidyalays Amravati
ANMRITEAY AL, 507 S
WLl
3y Colage Principal
";f::\\ Py Vidya Bharat} Mahavids.,
N\ Amravati,
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Certificate
This is to certify that Ms./Mr Ms. Hemant R. Garud studying in M.Sc.ll
(Chemistry) Semester-1V at Department of Chemistry, RDIK & NKD College,
Badnera-Amravati has accomplished his/her P.G. project during the session 2022-23

™ s o

at Vidya Bharati Mahavidyalaya, Amravati under the joint Moll. His/her

performance was found to be satisfactory.

Date: |§'[oz "La?. 2

Place: Amravati

@i})\uk\r\‘\\:_\

7.
Head

. P ncupal
Depaptment of Chemistry Vidya Bharatj Mahavidyalay:
Vidya ﬁﬁérah*@lg?lﬂ vidyvalaya, e, A o
A ravati o m:‘f(va t
‘\"{"{jad :»};:'1”-*; at;?’: M" sy b
Pt o N

12
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Certificate
This is to certify that Ms./Mr Ms. Danshree M. Borse studying in M.Sc.II
(Chemistry) Semester-IV at Department of Chemistry, RDIK & NKD College,
Badnera-Amravati has accomplished his/her P.G. project during the session 2022-23

at Vidya Bharati Mahavidyalaya, Amravati under the joint MoU. His/her

performance was found to be satisfactory.

Date: (STo3\ 2012

Place: Amravati

\ v W9
| Head \ s>
‘ tment of Chemistry Pripcipal
.Dcpar mcn. 0 ltfnlb ry Vidya Bharati Mahavidyalav.
Vidya Bharati Mahavidyalaya, \ Yalaya,
’ H ST Amr ra
Amravall AR Pn' avati
' o e AN Vidya Bh ncipa)
fosd, Deptt. of Chamistly a7 Codlen AV \ arati Mahaﬂdwm
c‘;’j“a"{ Ehnt i shehiev li‘."l vl\i‘.’“ ."\‘ Ll | “"‘ "‘ AmraVEU. P I
‘i’~fJ&ll;‘>‘-"I“i - GavuUd .A"\‘ ) f
. N
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Certificate
This is to certify that Ms./Mr Ms. Kavita A. Parsankar studying in M.Sc.II
(Chemistry) Semester-IV at Department of Chemistry, RDIK & NKD College,
Badnera-Amravati has accomplished his/her P.G. project during the session 2022-23
at Vidya Bharati Mahavidyalaya, Amravati under the joint MoU. His/her

performance was found to be satisfactory.

Date: | S’TDS | 20223

Place: Amravati

Department of Chemistry

Vidya Bharati Mahavidyalaya,

Vidya Bharati Mahavidyalaya,
Ampravati
N M,

Amravati A v
Hoad, Doptt, of Chenilatry , U ldya Sharatl Mat_\avl(lyalg,,;._:
Qidye Bhore it !;"(‘i,;,\,"('f‘/;.lil),". ‘4(\,{ EETAA Amravati,
AMAVATE - 44008 NI ‘o
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This is to certify that Ms./Mr Pragati A. Rithe studying in M.Sc.II (Chemistry)
Semester-IV at Department of Chemistry, RDIK & NKD College, Badnera-
Amravati has accomplished his/her P.G. project during the session 2022-23 at Vidya

Bharati Mahavidyalaya, Amravati under the j

found to be satisfactory.

Date: \¢|03|2022

Place: Amravati

Head
Department of Chemistry
Vidya Bharati Mahavidyalaya,
Amravati

Head, Dertt, ot Chetnistr
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Keywords

* QSAR

* Tipifarnib

¢ Anfi-Chagas Disease
* Drug Designing

The cancer drug trial candidate Tipifarnib and its derivatives were subjected to a thorough QSAR analysis in the current study for the undertreated disease

anti-Chagas. The study was effective in identifying the crucial structural elements that regulate the anti-Chagas profile of tipifarnib derivatives as a potential

treatment. The genetic algorithm-multilinear regression (GA-MLR) method was used to create many models employing multiple splits in order to determine
the greatest number and set of significant molecular descriptors. The created QSAR models have R2 > 0.85, Q2 > 0.82, and R2ext > 0.90, making them
tri-parametric and statistically robust. The models are both internally and externally predictively strong. The models show a correlation between nitrogen’s

interaction with lipophilic atoms and the anti-Chagas activity of tipifarnib analogues.

ABBREVIATIONS

QSAR = Quantitative Structure-Activity Relationship; GA-
MLR= Genetic Algorithm-Multilinear Regression; CYP51 =
Cytochrome P450 51; ADMET = Absorption; Distribution;
Metabolism; Excretion; and Toxicity; EC,, = Median Effective
Concentration; pEC50 = negative logarithm of the EC_; OECD =
Organisation for Economic Co-operation and Development; GA =
Genetic Algorithm; CV = Cross-validation; LOO = Leave-one-out;
LMO = Leave-many-out; AD = Applicability Domain; FSM = Full
Set Model; RMSE = Root Mean Square Error ; MAE = Maximal
Absolute Error; MSA = Molecular Surface Area

INTRODUCTION

Chagas disease spread by contact with
an infected triatomine bug also known as “Kissing bug,”
” “Vinchuca,
most underdiagnosed parasitic diseases that can lead to life-
threatening cardiac and stomach conditions [1]. It is often
communicated through contact with an infected triatomine bug.
Each year, the disease affects about ten million individuals, with
the majority of cases concentrated in tropical areas like Africa
and Latin America [2]. The protozoan parasite Trypanosoma
cruzi (T. cruzi), a kinetoplastid hemoflagellate, is the cause of
Chagas disease. Because there is no effective treatment available

commonly

» o«

“Benchuca, Chinche,” or “Barbeiro,” is one of the

during the chronic stage of the illness, those who have been
infected typically become a permanent host to the parasite.
Nitrofuran, nifurtimox, benznidazole, and nitroimidazole are
only a few of the very toxic medications that are commonly used
in chemotherapy. The situation has worsened with the advent of
resistance against nifurtimox [1,3-7]. Therefore, search for a new
therapeutic agent or modification of existing one to curb Chagas
disease is essential [8,9].

T. cruzi was recently discovered to be successfully inhibited
by tipifarnib, a well-known anti-cancer drug created by Johnson
& Johnson Pharmaceuticals [1]. The inhibition of endogenous
sterol biosynthesis and binding to recombinant T. cruzi CYP51
provided further evidence that the target enzyme, CYP51, was
implicated in the mechanism of bio-action in T. cruzi. T. cruzi
amastigotes, which are the stage of the parasite’s life cycle that
develop in mammalian host cells, use ergosterol as a crucial
component in the creation of their membranes because they are
unable to utilise cholesterol from the host cells. It is a desirable
lead molecule due to a number of benefits including excellent oral
bioavailability, acceptable pharmacokinetic characteristics, and
good human tolerance. But because tipifarnib has a chiral centre,
it can exist in two stable isomeric forms [1]. Therefore, choosing
a therapeutic candidate would require a separate examination
of the pharmacokinetic and toxicity characteristics of both
molecules. Additionally, it binds to the human protein farnesyl

Cite this article: Gawali R, Thakur S, Masand VH, Phadatare R, Diwate A (2023) OQSAR Analysis of Tipifarnib Analogues for Anti-Chagas Disease. J Drug Des

Res 10(1): 1093.
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transferase, which poses a hazardous problem for the use of
tipifarnib as a T. cruzi inhibitor. To increase its potential as a
drug candidate against T. cruzi, these problems must be resolved.
Tipifarnib needs to be further optimized in order to remain a
potent T. cruzi inhibitor with the appropriate ADMET profile.
In order to continue the optimization, it would be appealing
to create QSAR (Quantitative structure-activity relationship)
models using the data that is now available for the detection of
lead/drug similarity properties. For the purpose of identifying
the pharmacophoric patterns and structural characteristics that
control the bio-activity profile of congeneric series of compounds,
QSAR is a well-known chemometric approach [10-14]. It is a
ligand-based approach to drug design that heavily relies on
mathematical, statistical, and algorithmic techniques combined
with computer science. For example, risk assessment, toxicity
prediction, and drug/lead optimisation have all been successful
uses of QSAR [15-18].

In the current study, a thorough QSAR analysis was conducted
to identify the structural characteristics that control tipifarnib
and its analogues’ anti-Chagas action.

Experimental methodology

Data set: The data set includes 33 Tipifarnib analogues
with various substituents at various locations [1]. The electron-
donating/-withdrawing groups in the substituents cause a
positive alteration in the molecules’ steric and electrostatic
profiles (Table 1, Figure 1). The T. cruzi amastigote was used to
test the Tipifarnib analogues. Prior to QSAR analysis, the EC50
(nM) values were transformed to pEC50 (M) values [16,17].
Table 1 lists the structures, EC50 (nM), and pEC50 (M).

QSAR methodology

The standard methodology and guidelines recommended
and put into practise by many researchers and the OECD
(Organisation for Economic Co-operation and Development)
have been followed in the current work for successful QSAR
analysis [10-12, 18-20]. The structures were created using the
free ChemSketch 10 software, and then the energy consumption
was reduced using TINKER and MMFF94 (Cut-off: 0.01). Then,
a large number of descriptors were calculated using PowerMV,
CDK and PADEL, PyDescriptor (a custom PyMOL plugin), and
e-Dragon. More than 29,000 different 1D- to 3D -descriptors are
included in the descriptor pool. After removing the constant,
almost constant, highly correlated (|R| > 0.80), and redundant
variables using objective feature selection in QSARINS 2.2.4 using

Figure 1 Tipifarnib analogues with a variety of substituents at different positions

default settings [21], Weka's genetic algorithm (GA) was used
to conduct a heuristic search for selecting subjective features
using default settings, except number of generations =10000 and
number of features = 3. The data set was split into training (80%)
and prediction (20%) sets at random for external validation
before feature (descriptor) selection [18]. To obtain the most
information possible, numerous splittings were used to generate
multiple models.

Validation of the model: Effective QSAR model creation
requires model validation. Therefore, for the purpose of model
validation, OECD rules and suggested threshold values for a
number of statistical parameters were used. The following
characteristics were often taken into account: Using the prediction
set, data randomization, or Y-scrambling, cross-validation (CV)
via leave-one-out (LOO) and leave-many-out (LMO) procedures,
and (d) determining whether the following requirements are met
[16-19]: R* 2 0.6, @* 2 0.5, Q% ,, 2 0.6, R*> Q% R* 2 0.6, RMSE,
<RMSE_, AK 2 0.05, CCC 2 0.80, Q>-F* 2 0.60,r* 2 0.6, (1-r*/r?) <
01,09<k<1lor(1-r*/r?)<01,09<k=<11,|r?r? <03
with RMSE and MAE close to zero. Any model not satisfying these
criteria were subsequently rejected.

Applicability Domain (AD): AD assessment of a QSAR model
is essential criterion for QSAR model development. In the present
work, Williams plot have been plotted to assess the AD of the
developed model. QSARINS-Chem 2.2.1 was used for getting the
Williams plot using the default setting [11-14].

RESULTS AND DISCUSSION

Our team recently demonstrated that using multiple
modelling to capture less-privileged chemical characteristics is a
wise decision. Therefore, to ensure the capture of dominant and
less prominent structural features that influence the bio-activity
of PBIs, the same stated technique has been applied in the current
study. As a result, various QSAR models were created utilising
both the entire data set (referred to in the present study as the
full set model, or FSM) and the divided data set (80% training and
20% prediction sets). The data set was randomly divided before
model building when employing a divided data set to prevent
developer bias in choosing the training and prediction sets. One
model’s prediction set for a chemical might or might notinclude it.
QSARINS-Chem 2.2.1 was operating with the default parameters
for OFS and SFS. The heuristic search for variables was restricted
for simplicity to a collection of only three descriptors. There was
no appreciable improvement in the statistical quality of the model
after three variables. The following are the statistical parameters
for the tri-parametric GA-MLR models:

Model-1 (FSM)

PEC,, = 20.013 (¢ 3.350) + 3.285 (+ 1.131) * O_don_8Ac -
0.563 (+ 0.249) * N_lipo_5B - 0.009 (+ 0.003) * QXXm

N, =33, Q% =0.823, R’ =0.865 R’ = 0.851,K_= 0310, AK
= 0.203, RMSE, = 0.315, RMSE_ = 0.358, s = 0.336, F = 61.714,
cce, = 0.927, CCC,, = 0.906, MAE, = 0.264, MAE_ = 0.301, Q2
= 0.820

LMO
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Table 1: Experimental EC, and substituents on Tipifarnib analogues used in the present study
S.N. T. cruzi EC,, (nM) X ring 2 ring 1 Imidazole
1 4 NH, 3-chloro 4-chloro 1-methyl-1H-imidazole
2 0.6 OMe 3-chloro-2-methyl 4-chloro 1-methyl-1H-imidazole
3 3.1 OMe 3-chloro 4-chloro 1-methyl-1H-imidazole
4 0.7 OMe 2-methyl 4-chloro 1-methyl-1H-imidazole
5 0.8 OMe 2-trifluoromethyl 4-chloro 1-methyl-1H-imidazole
6 1.1 OMe 3-fluoro 4-chloro 1-methyl-1H-imidazole
7 1.2 OMe 3-methyl 4-chloro 1-methyl-1H-imidazole
8 12 OMe 3-trifluoromethyl 4-chloro 1-methyl-1H-imidazole
9 0.8 OMe 2-fluoro 4-chloro 1-methyl-1H-imidazole
10 0.8 OMe phenyl 4-chloro 1-methyl-1H-imidazole
11 0.82 OMe 4-chloro 4-chloro 1-methyl-1H-imidazole
12 0.5 OMe 4-fluoro 4-chloro 1-methyl-1H-imidazole
13 2 OMe 4-methyl 4-chloro 1-methyl-1H-imidazole
14 1.8 OMe 2,6-dimethyl 4-chloro 1-methyl-1H-imidazole
15 3.21 OMe 2,6-dichloro 4-chloro 1-methyl-1H-imidazole
16 0.31 OMe 2,6-difluoro 4-chloro 1-methyl-1H-imidazole
17 1.4 OMe 3,5-dimethyl 4-chloro 1-methyl-1H-imidazole
18 2.2 OMe 3-chloro naphthyl 1-methyl-1H-imidazole
19 17 OH 3-chloro 4-chloro 1-methyl-1H-imidazole
20 112 OH 3-chloro-2-methyl 4-chloro 1-methyl-1H-imidazole
21 27 OEt 3-chloro-2-methyl 4-chloro 1-methyl-1H-imidazole
22 69 OPr 3-chloro-2-methyl 4-chloro 1-methyl-1H-imidazole
23 5 NHMe 3-chloro-2-methyl 4-chloro 1-methyl-1H-imidazole
24 118 NH, 3-chloro 4-chloro 1-ethyl-1H-imidazole
25 100 NHMe 3-chloro 4-chloro 1-ethyl-1H-imidazole
26 3 OMe 3-chloro 4-chloro 1-ethyl-1H-imidazole
27 228 OH 3-chloro 4-chloro 1-ethyl-1H-imidazole
28 3 OMe 3-chloro 4-methyl 1-methyl-1H-imidazole
29 5 OMe 3-chloro 4-trifluoromethyl 1-methyl-1H-imidazole
30 10 OMe 3-chloro 4-ethyl 1-methyl-1H-imidazole
31 33 OMe 3-chloro 4-cumene 1-methyl-1H-imidazole
32 320 OMe 3-phenyl 4-chloro 1-methyl-1H-imidazole
33 83 OMe 3-benzene 4-chloro 1-methyl-1H-imidazole

Model-2 (Divided data set)

PEC,, = 20.993 (£ 3.988) - 0.095 (+ 0.044) * da_H_9B - 0.540
(+ 0.289) * N_lipo_5B - 0.010 (+ 0.003) * QXXm

N, =27, N, =6, Q4 =0831 R, =0870, R, = 0853 K_
= 0.303, AK = 0.202, RMSE,_ = 0.306, RMSE_, = 0.348, RMSE__ =
0.394,5=0.331, F = 51151, Q>-F' = 0.809, Q>-F*= 0. 0.801, Q*-F* =
0.783, CCC, = 0.930, CCC_, = 0.909, CCC, = 0.897, r’m av = 0.794,
r’m de = 0.093, MAE,_ = 0.249, MAE_ = 0.288, MAE_ = 0.338, R?,
=0.918, ¢?,,,=0.811

LMO

Model-3 (Divided data set)

pEC,,=35.716 (+ 9.621) - 0.319 (% 0.182) * accminus_MSA -
0.690 (+ 0.261) * N_lipo_5B - 0.010 (+ 0.003) * QXXm

N, =27, N, =6, @, = 0.837, R = 0.870, R* = 0.853, K
= 0.470, AK = 0.077, RMSE_ = 0.291, RMSE_, = 0.325, RMSE_ =
0.451,s = 0.315, F = 51.403, Q*-F' = 0.826, Q*-F*= 0. 0.756, Q*-F* =
0.688, CCC, = 0.931, CCC_, = 0.913, CCC, = 0.885, r’m av = 0.698,
r2m de = 0.069, MAE,_= 0.243, MAE_ = 0.280, MAE_ = 0.373, R%,
=0.786, Q% ,,,= 0.794

LMO

The statistical symbols have their typical meanings, which
are also provided in the accompanying data. Table 2 displays the
pEC50 values as well as the descriptor values that were employed.
Based on the statistical characteristics, it appears that the
produced models have good internal fitting and meet the cutoff
values for a number of statistical parameters that are crucial for
determining internal resilience and external predictability. The
models’ strong external prediction capacity is indicated by the
high value of several external validation parameters, including
CCCex, Q2-Fn, R2ext, etc., and the low values of RMSE, s, and MAE,
etc. An adequate number of descriptors are present in the model,
according to the close value of R2adj. And R2. Similar to how
similar R2 and Q2 values indicate that the models do not exhibit
over-fitting. The low value of RMSE and MAE (fitting, cross-
validation and external validation) specifies that the developed
models have statistical acceptability.

DISCUSSION

In the developed models, the common descriptor is QXXm,
which is a geometrical descriptor and corresponds to COMMA?2
value/weighted by atomic masses activity, has negative
correlation with the activity. Therefore, its value must be kept
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Table 2: Values of molecular descriptors and pEC; for the data set
S.N. | pEC,, QXXm | da_H 9B N_lipo_5B 0_don_8Ac accminus_MSA
1. 8.398 | 311.237 13 16 0 43.06295
2. 9.222 326.92 13 15 0 41.51342
3. 8.509 | 320.129 11 15 0 41.54747
4. 9.155 | 257.504 14 15 0 41.98221
5. 9.097 | 297.908 11 15 0 41.87246
6. 8.959 | 278.501 11 15 0 42.02498
7. 8921 | 271578 14 15 0 41.87778
8. 7.921 | 360.145 11 15 0 41.92143
9. 9.097 | 257.09 11 15 0 41.81082
10. 9.097 | 248.193 12 15 0 41.99664
11. 9.086 | 286.032 11 15 0 41.99585
12. 9.301 | 286.032 11 15 0 41.99585
13. 8.699 | 280.88 14 15 0 41.81427
14. 8.745 | 267.324 16 15 0 42.11884
15. 8.493 | 299.339 10 15 0 42.05618
16. 9.509 | 268.724 10 15 0 42.17695
17. 8.854 | 292.784 16 15 0 42.09243
18. 8.658 | 313.751 11 15 0 41.84568
19. 7.77 314.262 21 15 -0.3736 44.85659
20. 6.951 | 321.68 23 15 -0.3736 4499809
21. 7.569 | 344.106 13 16 0 41.52892
22. 7.161 | 373.782 13 16 0 41.96532
23. 8301 | 312.637 14 16 0 40.64602
24. 6.928 | 349.198 13 17 0 42.45161
25. 7 362.533 12 17 0 40.60624
26. 8.523 | 347.097 11 16 0 41.05926
27. 6.642 | 356.071 23 16 -0.3736 44.61465
28. 8.523 | 319.429 11 16 0 41.21349
29. 8301 | 342.56 11 16 0 41.09026
30. 8 319.508 11 16 0 41.30114
31. 7.481 | 328.818 11 16 0 41.29695
32. 6.495 | 481.969 13 16 0 40.76464
33. 7.081 | 439.806 13 16 0 41.2677

as low as possible to enhance the activity. The second common
descriptor N_lipo_5B (number of lipophilic atoms within five
bonds from Nitrogen atoms) has negative coefficient in all the
developed models. Hence, the value of this descriptors must be
restricted for enhanced activity. da_H_9B corresponds to number
of Hydrogen atoms within nine bonds from such a group which
can actas H-bond donor as well as acceptor such as -OH, -NH,, etc.
the negative coefficient for this descriptor in model 2 indicates
that lowering the value of this descriptor would result in better
activity profile.

A molecular descriptor with negative coefficient in model 3
is accminus_MSA (molecular surface area of negatively charged
H-bond acceptor atoms). Therefore, the molecular surface area of

negatively charged H-bond acceptor atoms must be constrained
to increase the anti-Chagas activity. The molecular descriptors
accminus_MSA, N_lipo_5B and da_H_9B have been depicted in
Figure 2 using the most and least active molecules (molecule
number 16 and 32), as the representatives only.

The only molecular descriptor with a positive coefficient in
model 1 is O_don_8Ac, which stands for sum of partial charges on
H-bond donor atoms which are present within 84 from oxygen
atoms. In case of compound number 2, 3 and 26 the oxygen
atom of -OMe group (with lesser negative charge) is within a
distance of 8 from oxygen atom of quinolinone moiety. Whereas
for compound number 20, 19 and 27, though, the oxygen atom
of -OH group is within a distance of 8A from oxygen atom of
quinolinone moiety but possesses a higher negative charge. This
could be one of the possible reasons for better activity of 2 (EC,, =
0.6 nM) than 20 (EC,, = 112 nM), 3 (EC,, = 3.1 nM) than 19 (EC,,
=17 nM), and 26 (EC,, = 3 nM) than 27 (EC,, = 228 nM). This
points out another observation that -OMe is a better substituent
at -X than -OH for increasing the activity.

In Table 3, the status of the molecule, predicted and the
residual values by developed models 1-3 have been tabulated.

The fitting curve, residual plot, Y-scrambling and Williams
plots are available in the supporting information.

CONCLUSIONS

In conclusion, the robust QSAR models with good predictive
ability indicate that activity has good relation with -OCH, group,
lipophilic atoms within five bonds from Nitrogen atoms, presence

Molecule number 16
N_lipo 5B 15
da_H 9B 10

Molecule number 16

42.177 40.765

accminus_MSA

Figure 2 Representation of accminus_MSA, N_lipo 5B and da_H 9B using
molecule number 16 (most active) and 32 (least active) as the representatives
only (red filled circles for N_lipo_5B and red coloured hydrogen atoms for
da_H_9B).

J Drug Des Res 10(1): 1093 (2023)

4/6
19



20

Gawali R, et al. (2023)

@SCiMedCenmﬁ
Table 3: Status of the molecule, predicted and the residual values by developed models 1-3
Pred. b Residual Status Pred. b Residual Status Pred. Residual
SN. | Status Model-1 model-i’ Model-1 Model-2 model-;’ Model-2 Model-3 by model-3 Model-3
1 Training 8.1521 -0.2459 Training 8.1220 -0.2760 Prediction 7.6498 -0.7482
2 Training 8.5704 -0.6516 Training 8.5100 -0.7120 Training 8.6691 -0.5529
3 Training 8.6328 0.1238 Training 8.7652 0.2562 Training 8.7298 0.2208
4 Training 9.2085 0.0535 Training 9.0858 -0.0692 Training 9.2510 0.0960
5 Training 8.8371 -0.2599 Prediction 8.9799 -0.1171 Training 8.8602 -0.2368
6 Training 9.0155 0.0565 Training 9.1673 0.2083 Training 9.0161 0.0571
7 Training 9.0791 0.1581 Training 8.9498 0.0288 Prediction 9.1360 0.2150
8 Training 8.2649 0.3439 Training 8.3786 0.4576 Training 8.1887 0.2677
9 Training 9.2123 0.1153 Training 9.3742 0.2772 Training 9.3101 0.2131
10 Training 9.2941 0.1971 Prediction 9.3653 0.2683 Training 9.3445 0.2475
11 Training 8.9463 -0.1397 Training 9.0946 0.0086 Training 8.9460 -0.1400
12 Training 8.9463 -0.3547 Training 9.0946 -0.2064 Training 8.9460 -0.3550
13 Training 8.9936 0.2946 Training 8.8599 0.1609 Prediction 9.0583 0.3593
14 Training 9.1183 0.3733 Training 8.8013 0.0563 Training 9.1039 0.3589
15 Training 8.8239 0.3309 Prediction 9.0608 0.5678 Training 8.7865 0.2935
16 Training 9.1054 -0.4036 Training 9.3566 -0.1524 Training 9.0706 -0.4384
17 Training 8.8842 0.0302 Training 8.5553 -0.2987 Training 8.8440 -0.0100
18 Training 8.6914 0.0334 Training 8.8268 0.1688 Training 8.7018 0.0438
19 Training 7.4593 -0.3107 Training 7.8738 0.1038 Training 7.7353 -0.0347
20 Training 7.3911 0.4401 Prediction 7.6125 0.6615 Prediction 7.6119 0.6609
21 Training 7.8499 0.2809 Training 7.8044 0.2354 Training 7.7931 0.2241
22 Training 7.5771 0.4161 Training 7.5177 0.3567 Training 7.3410 0.1800
23 Training 8.1392 -0.1618 Training 8.0137 -0.2873 Training 8.4066 0.1056
24 Training 7.2407 0.3127 Training 7.2158 0.2878 Training 6.7549 -0.1731
25 Training 7.1181 0.1181 Prediction 7.1817 0.1817 Training 7.2035 0.2035
26 Training 7.8224 -0.7006 Training 7.9652 -0.5578 Training 7.9115 -0.6115
27 Training 6.5125 -0.1295 Training 6.7408 0.0988 Prediction 6.6819 0.0399
28 Training 8.0768 -0.4462 Training 8.2325 -0.2905 Training 8.1539 -0.3691
29 Training 7.8641 -0.4369 Training 8.0090 -0.2920 Training 7.9494 -0.3516
30 Training 8.0761 0.0761 Prediction 8.2317 0.2317 Training 8.1250 0.1250
31 Training 7.9905 0.5095 Training 8.1418 0.6608 Training 8.0283 0.5473
32 Training 6.5825 0.0875 Training 6.4726 -0.0224 Training 6.5842 0.0892
33 Training 6.9701 -0.1109 Training 6.8799 -0.2011 Prediction 6.8680 -0.2130

of less negatively charged donor atom from oxygen atom of
quinolinone ring and molecular surface area of negatively
charged H-bond acceptor atoms.
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Abstract: Aurora kinase B (AKB) is a crucial signaling kinase with an important role in cell division.
Therefore, inhibition of AKB is an attractive approach to the treatment of cancer. In the present
work, extensive quantitative structure—-activity relationships (QSAR) analysis has been performed
using a set of 561 structurally diverse aurora kinase B inhibitors. The Organization for Economic
Cooperation and Development (OECD) guidelines were used to develop a QSAR model that has
high statistical performance (R% = 0.815, Q*mo = 0.808, R%x = 0.814, CCCex = 0.899). The seven-
variable-based newly developed QSAR model has an excellent balance of external predictive ability
(Predictive QSAR) and mechanistic interpretation (Mechanistic QSAR). The QSAR analysis
successfully identifies not only the visible pharmacophoric features but also the hidden features.
The analysis indicates that the lipophilic and polar groups—especially the H-bond capable
groups—must be present at a specific distance from each other. Moreover, the ring nitrogen and
ring carbon atoms play important roles in determining the inhibitory activity for AKB. The analysis
effectively captures reported as well as unreported pharmacophoric features. The results of the
present analysis are also supported by the reported crystal structures of inhibitors bound to AKB.

Keywords: aurora kinase B; QSAR; pharmacophore modeling

1. Introduction

The machinery for cell division, also known as mitosis, is completely regulated. Any
irregularity or imperfect mitosis results in nondiploid DNA content, which ultimately
causes cancer [1]. Researchers have therefore become interested in developing cancer
chemotherapeutics that target centrosome maturation and separation, mitotic spindle
assembly, chromosomal separation, and cytokinesis involving the participation of
numerous important signaling kinases, including aurora, polo-like-kinase (Plk), and
cyclin-dependent kinase (Cdk) [2,3]. The successful transition to mitosis depends on the
aurora kinase family of serine/threonine kinases [4-7]. Since their discovery in 1995 and
the initial detection of their expression in human cancer tissue in 1998 [2,5,7-9], these
kinases have received a great deal of attention. This is due to their aberrant and excessive
expression in a wide range of solid and liquid tumors, such as pancreatic, lung, liver, and
breast tumors, as well as their oncogenic activity [2,4,5,7-11].

The aurora kinase family consists of three isoforms (A, B, and C), each of which
differs in the length and amino acid composition of the N-terminal domain, but they share
a common and conserved ATP binding site [2,12]. In order for the centrosome to mature,
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and for spindle assembly, meiosis, and metaphase spindle orientation to occur, aurora-A
is essential [2,12]. In order to achieve precise chromosomal segregation and cytokinesis,
aurora kinase B (AKB) is required [2,12]. Massive polyploidization and failure to bio-
orientate chromosomes result from AKB inhibition [2,12]. Since aurora kinase C (AKC),
which complements the activity of AKB, has received less attention to date, we decided to
focus only on AKB in this investigation, due to a lack of data for AKC [12].

Aurora kinases have been suggested as prospective targets for anticancer treatments
due to their crucial function in controlling the cell cycle. At this time, none of the ATP-
competitive inhibitors targeting AKB that are in clinical development (Figure 1) have been
granted approval [4,5,13].
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Figure 1. Structures of some known aurora inhibitors in different clinical trial stages.

In these conditions, a quick and effective strategy to find AKB inhibitors is still a key goal
for medicinal chemists. To fulfill this goal, there is a need to use modern methods such as
computer-aided drug design (CADD) to reduce time, costs, trial-and-error procedures, and
other required resources [14,15]. The vibrant and developing field of CADD is successful due
to the result-oriented performance of molecular docking, QSAR, and its other branches [14—
16]. In QSAR, a mathematical model is created to connect chemical descriptors (structural
features) to a desired bioactivity profile using a wide range of machine learning techniques
[17,18]. In a more pragmatic sense, QSAR allows one to prioritize compounds with desirable
attributes for a subsequent (and presumably successful) biological evaluation [17-19].
Traditional QSAR concentrates on producing statistically significant models [17-19].
Previously, different researchers have reported QSAR models for AKB using different
techniques. For example, Neaz et al. [20] reported a 3D-QSAR model for a dataset of forty-
eight quinazoline derivatives possessing other heterocyclic rings. The developed model had a
leave-one-out cross-validated correlation coefficient (Q2LOO) of 0.56. Another 3D-QSAR and
molecular docking study of azaindole derivatives as AKB inhibitors was accomplished by Lan
and co-workers [21]. The best developed QSAR model based on forty-one molecules had
Q2LOO =0.575. Likewise, Ashraf et al. [22] used a dataset of 57 acylureidoindolin derivatives
to develop a 3D-QSAR model, which had Q2LOO =0.641, and indicated that electrostatic and
hydrophobic fields determine the activity of compounds. Thus, AKB has been the subject of
(QSAR research; however, the developed QSAR models find little usage due to a lack of
generalizability, low predictive power, being based on small datasets comprising limited
scaffolds, or a combination of these factors. Therefore, there is a need to develop a robust and
balanced QSAR model based on a larger dataset, encompassing diverse structural scaffolds.
Consequently, in the present work, a QSAR model has been developed that possesses high
external predictive ability and extensive mechanistic interpretations supported by X-ray-
resolved structures.

2. Results
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As stated in Section 1, the focus was on developing a genetic algorithm—multilinear
regression (GA-MLR) model with a combination of mechanistic interpretation and high
predictive power. We have discovered several structural features in the current
investigation. The recently constructed seven-parameter model and its statistical
validation parameters are as follows.

Model A: pIC50 = 4.611 (+0.224) + 0.559 (+0.105) x fringNplaN4B + 0.436 (+0.11) x
fsp3Csp2N5B + 0.253 (+0.038) x N_H_2B + 0.164 (+0.035) x fsp20sp2C5B + 0.1 (+0.015) x
da_lipo_5B - 0.317 (+0.056) x fringNC6B — 0.262 (+0.048) x fOringC6B.

Statistical parameters associated with model A: R%* = 0.815, RMSEtr = 0.468, MAEtr =
0.401, CCCtr =0.898, s = 0.473, F = 277.836, R2cv (Q2LOO) = 0.808, RMSEcv = 0.477, MAEcv =
0.408, CCCcv =0.895, Q2LMO=0.807, R2Yscr = 0.016, Q2Yscr = -0.02, RMSEex = 0.446, MAEex
=0.373, R%«=0.814, Q2-F1=0.811, Q2-F2 = 0.811, Q2-F3 = 0.833, CCCex= 0.900.

Model A is statistically robust, as shown by the high values of various statistical
parameters, such as the coefficient of determination (R%) and cross-validated coefficient
of determination for leave-one-out (R2cv or Q2LOQO), the external coefficient of
determination (R%x), Q2-Fn and the Concordance Correlation Coefficient (CCCex), etc., and
the low values of lack-of-fit (LOF), root mean square error (RMSEtr), and mean absolute
error (MAE). As a result, model A has high external predictive ability [23-30], is devoid
of random correlations [31,32], and meets suggested threshold values for key parameters.
The Supplementary Materials contain the formulae to determine these parameters. A
Williams plot was used to evaluate the model’s applicability domain [33-36]. As a result,
it complies with all the OECD-recommended standards and requirements for developing
a valuable QSAR model. Different graphs associated with model A are depicted in Figure
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Figure 2. Different graphs related to model A: (a) experimental vs. predicted pIC50 (the solid line
represents the regression line); (b) experimental vs. residuals; (c) Williams plot for applicability
domain (the vertical solid line represents h* = 0.053 and horizontal dashed lines represent the upper
and lower boundaries for applicability domain); (d) Y-randomization plot.

There are seven descriptors in model A, which have been calculated by PyDescriptor
[37] and tabulated in Table 1. Of the seven descriptors, five descriptors, viz.
fringNplaN4B, fsp3Csp2N5B, N_H_2B, fsp20sp2C5B, and da_lipo_5B, have positive
coefficients in model A, implying that increasing their value could lead to a better activity
profile, whereas the reverse is true for the remaining two descriptors, fOringC6B and
fringNC6B, which have negative coefficients in model A. Each molecular descriptor,
which is a numeric representation of structural features [37-39], has correlations with
different types of pharmacophoric features, which govern the inhibitory profile.
However, it is to be noted that a single structural feature can neither explain nor fully
determine the final biological activity (IC50) of a molecule. The biological activity IC50,
etc., is an outcome of a combination of different structural features and some unknown
factors. Some features enhance the desired pharmacological activity, whereas others are
responsible for reversing it. It is believed that two or more pharmacophoric groups
concomitantly decide the biological activity (pharmacophore synergism).

Table 1. Different molecular descriptors present in model A and their descriptions.

Molecular

D ipti
Descriptor escription
fringNplaN4B Frequency of occurrence of planer nitrogen atoms exactly at 4 bonds from ring nitrogen
atom
fsp3Csp2N5B Frequency of occurrence of sp2-hybridized nitrogen atoms exactly at 5 bonds from sp3-

hybridized carbon atoms
N_H_2B Total number of nitrogen atoms present within 2 bonds from hydrogen atoms
Frequency of occurrence of sp2-hybridized carbon atoms exactly at 5 bonds from sp2-

fsp20sp2C5B hybridized oxygen atoms
da_lipo_5B Total number of lipophilic atoms present within 5 bonds from H-bond donor cum
- acceptor atoms
fOringC6B Frequency of occurrence of ring carbon atoms exactly at 6 bonds from oxygen atoms
fringNC6B Frequency of occurrence of carbon atoms exactly at 6 bonds from ring nitrogen atoms

3. Discussion

Of the seven descriptors in model A, five descriptors, viz. fringNplaN4B,
fsp3Csp2N5B, N_H_2B, da_lipo_5B, and fringNC6B, indicate the importance of different
types of nitrogen atoms in determining the inhibitory activity for aurora kinase B. The
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same is true for carbon, which is present in four descriptors, viz. fsp3Csp2N5B,
da_lipo_5B, fringNC6B, and fOringC6B. The relevance of oxygen is due to its presence in
three descriptors, viz. fsp20sp2C5B, da_lipo_5B, and fOringC6B. At the same time, it
should be noted that the descriptors present in model A are highly interlinked; that is,
increasing the value of one descriptor could significantly change the value of another
descriptor. This leads to substantial changes in the biological profile of a molecule,
pointing toward pharmacophore synergism, as molecular descriptors are mathematical
representations of pharmacophores. For example, the values of descriptors fringNplaN4B
and fringNC6B vary with the presence/absence of ring nitrogen atoms. Therefore,
increasing the value of fringNplaN4B by escalating ring nitrogen atoms could also lead to
a higher fringNC6B value. Therefore, in the present work, we have adopted an approach
that involves the concomitant consideration of two or more molecular descriptors to
explain the variance in the activity profile of matched molecular pairs (MMP).
Accordingly, the molecular descriptors whose values have changed for MMP have been
discussed concurrently with relevant examples in Section 3.

da_lipo_5B:

The descriptor da_lipo_5B is simultaneously associated with two important aspects
of a molecule: lipophilic character and H-bonding-capable (donor and acceptor) atoms. It
is to be noted that, in the present work, a carbon atom is non-lipophilic while calculating
da_lipo_5B, if oxygen or nitrogen is attached to it. The average value of da_lipo_5B for the
top one hundred active molecules (IC50 = 0.26 to 4.3 nM) is 15.29, and the value for the
least active one hundred molecules (IC50 = 611 to 16,000 nM) is 8.51. This reveals that the
higher the number of lipophilic atoms within five bonds of a H-bond-capable atom, the
higher the activity. This gives an initial impression that lipophilicity (mostly represented
by logP [40]) is the only governing factor. However, the calculated logP (clogP), which
represents molecular lipophilicity, has a weak correlation of 0.077 with pIC50, whereas
da_lipo_5B has a value of 0.533. Therefore, the conditional occurrence of lipophilic atoms
in the vicinity of H-bonding-capable atoms is a better choice. A plausible reason could be
the composition of the active site of AKB, which consists of the persistent presence of
lipophilic residues such as Gly, Leu, Val, Phe, etc., between the acidic or basic residues
such as Glu, Asp, Lys [22]. This is why an aurora kinase B inhibitor also requires the
presence of H-bond-capable atoms, preferably with separation by five bonds and the
concomitant occurrence of lipophilic atoms in their vicinity. This observation is confirmed
by the reported X-ray-resolved structure of aurora kinase B (pdb: 4c2w [41]) (see Figure
3).

A (0] MNH

(iew) 5 Os_NH;
&) r/ N 6

o N
5 () : 3 402 ? 314

\ 10z /

NH 1G5 =14 nM NH  ICs5=1.2nM
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to -OH

(a) (b)

Figure 3. (a) A 2D depiction of active site of aurora kinase B (pdb: 4c2w). The dotted line represents
the contour proximity of active site residues. Acidic and basic residues have been highlighted using
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red- and blue-colored circles. (b) Comparison of molecule 402 with 314 with respect to da_lipo_5B
(blue-colored bonds and numbering).

The importance of da_lipo_5B highlights the significance of determining the
numbers of donor cum acceptor atoms required to obtain better activity. The average
value of donor cum acceptor atoms for the top one hundred active molecules (IC50 = 0.26
to 4.3 nM) is 3.21, and the value for the least active one hundred molecules (IC50 = 611 to
16,000 nM) is 2.24. A comparison of the following pairs of molecules as representative
examples further highlights the importance of da_lipo_5B: 314 with 402 (see Figure 3), 355
with 347, 206 with 207, 103 with 101, 103 with 99, 61 with 142, 57 with 58, etc.

fringNplaN4B:

fringNplaN4B stands for the frequency of occurrence of planer nitrogen atoms exactly at
four bonds from a ring nitrogen atom. If the same planer nitrogen atom is also present at <4
bonds from the same or any other ring nitrogen atom through any path, then it is excluded
while calculating fringNplaN4B. The importance of fringNplaN4B is reflected by the fact that
the most active 110 molecules with IC50 values ranging from 0.26 to 5.9 nM have one or more
combinations of planer and ring nitrogen atoms. The reverse is true for less active molecules
(IC50=16,000 to 611 nM), with some exceptions, such as molecule numbers 213, 73, 71, 66, 20,
etc. Moreover, it was observed that replacing fringNplaN4B with its corresponding
equivalents, fringNplaN3B and fringNplaN5B, for three and five bonds led to a reduction in
the performance of model A (R? = 0.770, for both). Moreover, fringNplaN3B and
fringNplaN5B have a correlation of R = 0.084 and 0.028 with pIC50, respectively, whereas
fringNplaN4B is a better choice as a descriptor, with R =0.628.

However, at first sight, it appears that, individually, ringN (number of ring nitrogen
atoms) or nplanN (number of planer nitrogen atoms) could be an alternative to
fringNplaN4B. However, both have a weak correlation of 0.207 and 0.374 with pIC50,
respectively. Moreover, a loss in the statistical performance of model A on replacing
fringNplaN4B with ringN (R? = 0.772) or nplanN (R? = 0.770) again confirmed the
importance of fringNplaN4B. Therefore, a combination of ring and planer nitrogen atoms
separated exactly by four bonds is an important structural feature to obtain a better pIC50
for AKB.

A literature survey reveals that for pyrrolopyrazole derivatives, a substituted 3-
aminopyrazole moiety is important due to its ability to interact with the hinge region of
the ATP binding site [2]. The three nitrogen atoms of the N-C-N-N pattern present in 3-
aminopyrazole are responsible for binding with the receptor [2]. Unfortunately, it appears
that the reported pattern is exclusive to pyrrolopyrazole derivatives bearing a substituted
3-aminopyrazole moiety. Interestingly, the terminal nitrogen atoms of the N-C-N-N
pattern are actually ring and planer nitrogen atoms, thereby suggesting the possible
presence of fringNplaN4B. However, in many active molecules of the present dataset
bearing a substituted 3-aminopyrazole moiety, the value of fringNplaN4B is zero; this is
because the planer nitrogen of the N-C-N-N pattern is also present within <4 bonds of the
other ring nitrogen atom. However, in several active molecules for AKB, fringNplaN4B is
present due to other scaffolds (see Figure 4). In other words, instead of the N-C-N-N
pattern or a substituted 3-aminopyrazole moiety, an emphasis on the simultaneous
presence of planer and ring nitrogen atoms separated by four bonds in the molecule is a
better strategy to enhance the inhibitory profile against AKB. Hence, the present work
successfully identified a novel aspect of a reported pattern (N-C-N-N) and extended it for
other scaffolds.

27



28

Int. ]. Mol. Sci. 2022, 23, 14527

7 of 19

NH;
HN HN 0—("1
NA7 N
/? e
NH
O 305
|CSD(HM 12

fringNplaN4B:2

-~
547 N T 545 N
ICxp(nM):316.23 1Cgp(nM):100 |
fringNplaN4B:0 fringNplaN4B:1

s )\\
HzN 1 92 H
2\
Planer nitrogen atom

"N at 4 bonds from two

Planer nitrogen atom HNG -0 ring nitrogen atoms
at 4 bonds from only __" 3 ﬂ
one ring nitrogen atom \E
292 | " N1 488
IC50(nM):0.46 -|05{}(HM):15
fringNplaN4B:2 cl fringNplaN4B:0

Figure 4. Representation of influence of fringNplaN4B on activity profile of AKB inhibitors. The
numbers (blue/red) indicate the counting of number of bonds between ring and planer nitrogen.

N_H_2B:

The positive coefficient for N_H_2B indicates that the presence of hydrogen in the
vicinity of nitrogen is beneficial to increase the inhibitory activity for aurora kinase B. In
many molecules, N_H_2B exists due to the direct attachment of a hydrogen atom to a
nitrogen atom (N-H) or due to hydrogen atoms bonded to carbon atoms adjacent to
nitrogen (N-CHn fragment). N_H_2B favors two important structural features that could
lead to a better inhibitory profile: (1) the presence of polar hydrogen atoms as N-H or N-
CHn fragments; (2) steric hindrance or bulkiness in the vicinity of nitrogen atoms, because
hydrogen is the smallest among all the elements. The lesser the bulkiness around nitrogen
atoms, the better the inhibitory profile. These two structural features in combination allow
the polar interactions or H-bond formation between the ligand and the receptor. This
observation, and the significance of N_H_2B as well as da_lipo_5B, is confirmed by the
two forms of the ligand VX-680 (molecule number 14) in the pdb 4b8m [42].

The ligand VX-680 exists in two different forms, labeled as TA and TB in the present
work, in the two chains of pdb 4b8m. From Figure 5 and Table 2, it is clear that the TA
form consists of a higher number of hydrogen atoms than TB, especially in the vicinity of
nitrogen atoms. This led to different values for N_H_2B for the two forms (see Figure 5).
The form TA, having a higher N_H_2B value, has a higher number of interactions with
the receptor, because the additional hydrogen atoms attached to the nitrogen atoms of the
pyrazole (designated as N19 and N20) ring and aminopyrimidine (designated as N14) are
responsible for H-bond interactions with Glul71, Phel72, and Alal73 (see Table 2).
Meanwhile, these interactions are absent for TB, even though the respective atoms N19
and N14 of TB are more proximate to receptor atoms. The TB form has only one prominent
interaction with the receptor due to the nitrogen (designated as N20) of the pyrazole ring
in the form of a H-bond with Alal73.
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Figure 5. Pictorial representation of N_H_2B using VX-680 (pdb 4b8m) as an example.

Table 2. Distances of different atoms of TA and TB forms of VX-680 (molecule number 14) from the
receptor atoms (pdb 4b8m).

TA Form TB Form
Residue R;i:::e L;th;d Distance Residue stt:::e L;%and Distance
GLU171 O N19 297 GLU171 O N19 2.74
PHE172 CA N20 3.47 PHE172 CA N20 3.52
ALA173 N N20 2.84 ALA173 N N20 2.74
ALA173 (@] N14 2.93 ALA173 (@] N14 291
HOH2005 O N13 3.32 HOH2005 O N30 2.80

The following comparisons of molecules further highlight the importance of N_H_2B
(see Figure 6): 108 with 75 and 101, 486 with 487 and 484, and 148 with 144, to list a few.
A simple analysis of these examples indicates that the presence of a pyrazole ring leads to
a better IC50 for a molecule (see Figure 6). However, it has a negative correlation (R =
-0.177) with pIC50. A plausible reason appears from the present work suggesting that H-
bond-capable polar groups are more suitable near the periphery of a molecule, rather than
a pyrazole ring, to achieve good interactions with the receptor.

o}
MH HN NH HT NH
101 75 108 N
ICs0(nM):59 ICsp(nM):50 ICsq(nM):18
N_H_2B:4 N_H_2B:4 N_H_2B:6
da_lipo_5B: 16 da_lipo 5B:17 F da_lipo_5B: 16 F
NS /
\ N \ N._S
/\\( N\ x
/j/[ HN S & BN W LN
— L . N <N
487 484 EN'- 486 -9
ing(nM).2?1.5 ICso(NM):191.5 N’> ICso(nM):98.5 [ %
N_H_2B:6 N_H 2B:7 N H 2B:7

Figure 6. Representative examples to understand N_H_2B.
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fsp3Csp2N5B:

The descriptor fsp3Csp2N5B is associated with two features, viz. sp2-hybridized
nitrogen and sp3-hybridized carbon atoms. As it has a positive coefficient in model 1,
increasing the numbers of such atoms favors the augmentation of pIC50. At the same time,
increasing fsp3Csp2N5B could influence the values of da_lipo_5B and N_H_2B, as these
descriptors are associated with carbon and nitrogen too. Therefore, it indicates that
pharmacophore synergism determines the final inhibitory ability of a molecule for AKB.
This is clearly reflected when molecule 435 is compared with molecule 438.

The pdb 4c2v contains two different tautomeric forms of ligand YJA in two different
chains, A and B. The influence of fsp3Csp2N5B along with N_H_2B is observed for the
two tautomeric forms of co-crystallized ligand “YJA’ in the pdb 4c2v [41]. The two
tautomeric forms show that YJA-T1 and YJA-T2 (see Figure 7) of ligand YJA have different
values for fsp3Csp2N5B and N_H_2B (see Table 3). The online tautomer generator from
Chemaxon (https://disco.chemaxon.com/calculators/demo/plugins/tautomers/, accessed
on 28 October 2022) indicates that the ligand YJA can exist in seven different tautomeric
forms. However, only two tautomeric forms, YJA-T1 and YJA-T2, predominate, with
approximately 16 and 84 percent, respectively. The rest of the tautomeric forms have less
than a 0.1% probability of existence.

YJA-T2

Figure 7. Tautomeric forms of ligand YJA (pdb 4c2v). The red colored numbers have been used for
indication of nitrogen atoms involved in tautomerism.
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Table 3. A comparison of two tautomeric forms, YJA-T1 and YJA-T2.

H-Bonds
. Formed with List of Receptor Heavy Atoms within _. cns 2 .
Tautomer with Distance (&) with Angle 5 A of N3 atom of Ligand List of Receptor Heavy Atoms within 5 A of N1 Atom of Ligand

Descriptor Value (Residue—Atom-Distance in A)

(Donor-Hydrogen—Acceptor) (Residue-Atom-Distance in A)
(Cut-Off: 5 A)

LEU99-CD1-4.259, ALA120-CB-4.501,

VAL107-CB-4.672, GLU171-C-4.888, GLU171-O-4.058,
VAT VAL107-CG1-4.351, PHE172-N-4.808, PHE172-CA-3.818,
fep3CapINEB =0 LYS122 at 1.668 with 159.8", VAL107-CG2-4.419, PHE172-C-3.832, PHE172-CB-4.641,
Nt GLN145 at 2.251 with 142.4, LU177-OE2-4.842, PHE172-CG-4.403, PHE172-CD1-3.550,
fep2Onp2CoB = 3 ALA173 at 1.952 with 163.9° LEU223-CG-4.608, PHE172-CE1-4.156, ALA173-N-2.936,
LEU223-CD1-3.627, ALA173-CA-3.743, ALA173-C-4.208,
LEU223-CD2-4.406 ALA173-0-3.930, ALA173-CB-3.623,
LEU223-CD1-4.121
PHE104-CG-4.358, LEU99-CD2-3.977, ALA120-CB-4.707,
PHE104-CD2-3.203, GLU171-C-4.734, GLU171-0-3.872,
) ) PHE104-CE2-3.058, PHE172-N-4.690, PHE172-CA-3.669,
fop3 gg}gﬁ; . éﬁﬁéféﬁ;ﬁﬁi PHE104-CZ-4.124, PHE172-C-3.814, PHE172-CB-4.567,
N H 287 ALALZS at 1946 with 174.4. VAL107-CB-4.591, PHE172-CG-4.418, PHE172-CD1-3.618,
(oo 2ONICoE < 3 HOH2108 2993 with 1067 VAL107-CG1-4.413, PHE172-CE1-4.265, ALA173-N-2.953,
SPELSP VAL107-CG2-4.142, ALA173-CA-3.799, ALA173-C-4.271,
LEU223-CD1-4.047, ALA173-0-3.915, ALA173-CB-3.635,
LEU223-CD2-4.948 LEU223-CD1-4.165

A comparison of the interactions of YJA-T1 and YJA-T2 with the receptor and the
solvent indicates that the two forms have established H-bonds with the similar amino acid
residues of the receptor but with different distances (see Figure 8). The YJA-T2 has an
additional H-bond with the solvent (HOH2108). Moreover, it has a higher number of
interactions with the receptor and the solvent (H20) within 5 A compared to YJA-T1. Thus,
the increased value of fsp3Csp2N5B and N_H_2B for these two tautomeric forms
correlates with a higher number of receptor atoms in the vicinity, which ultimately leads
to an augmented number of interactions. Additional details related to the interactions of
YJA-T1 and YJA-T2 with the receptor are available in Table S1 in the Supplementary
Materials.

LEU-154]

— |OE1 =i
ILE-142] ""gg’mﬂ

LEU-138| Y 5 =
108 |ALA-120|
ey

¥5:122|

N

VAL-107 N
LEU-99]

|LEU-124]
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Figure 8. Depiction of prominent interactions of YJA-T1 and T2 with the receptor (pdb: 4c2v).

fsp20sp2C5B:

The molecular descriptor fsp20sp2C5B underlines the influence of a specific
combination of sp2-hybridized carbon with sp2-hybridized oxygen in determining the
inhibitory profile for AKB. The positive coefficient for fsp20sp2C5B indicates that increasing
such a combination of oxygen and carbon could lead to a better inhibitory profile. In the
present dataset, there are 426 molecules with the presence of at least one such combination of
oxygen and carbon. Likewise, the 200 most active molecules with IC50 values in the range of
0.26 to 24 nM, except molecule numbers 36 and 469, also possess fsp20sp2C5B >1. A
comparison of molecule number 167 with 168 further strengthens this observation (see Figure
9).

IC5o(nM) = 13 IC5p(nM) =79
fsp20sp2C5B = 6 fsp20sp2C5B =5

Figure 9. Representation of fsp20sp2C5B using molecule numbers 167 and 168 as representative
examples. The black circle represents the sp2-hybridized carbon at five bonds from sp2-hybridized
oxygen.

A closer analysis revealed that the sp2-hybridized carbon with sp2-hybridized
oxygen, required for the existence of fsp20sp2C5B are, in general, aromatic carbon atoms
and oxygen of the carbonyl group, especially the amide group, respectively. This further
highlights the importance of aromatic rings—and in turn lipophilic atoms—as aromatic
carbons are mostly lipophilic in nature. The need for an amide group in conjugation point
outs the necessity of a polar group to enhance the interactions with the receptor. The two
tautomeric forms of YJA-T1 and T2 possess such a combination and it results in enhanced
interactions with the receptor (see Figure 8). Obviously, a sp2-hybridized carbon atom
will be at a respective distance of three and five bonds from the nitrogen and oxygen
atoms of the same amide group; therefore, we also checked the importance of
famdNsp2C3B (frequency of occurrence of sp2-hybridized carbon atoms exactly at three
bonds from amide nitrogen atoms). It was observed that fsp20sp2C5B and famdNsp2C3B
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have a correlation of 0.64 and 0.58, respectively, with pIC50. Therefore, fsp20sp2C5B is a
better choice to be considered for future optimizations and activity predictions.

fOringC6B:

The descriptor fOringCéB is associated with the simultaneous and conditional
occurrence of polar (oxygen) and lipophilic characters (ring carbons) with an exact
separation by six bonds. If a ring carbon is also present within five or less bonds of any
other oxygen atom, then it is omitted while calculating fOringC6B. The molecular
descriptor fOringC6B has a negative coefficient in model 1, which means that a higher
number of such carbon atoms could reduce the inhibitory profile of a molecule for AKB.
This is confirmed when the following pairs of molecules are compared: 526 with 511, 526
with 521, 204 with 205, 229 with 231, 477 with 485, and 256 with 257. The descriptor has
been depicted in Figure 10. The red dots indicate the ring carbons, which contribute to
fOringC6B at exactly six bonds from the oxygen atom. The six bonds separating such
carbon and oxygen atoms have been labeled with numbers.

511 521
1C5p = 894 nM ICsp=2320.6 nM ICsp=2681.5 nM
fOringCeB =0 fOringC6B =2 fOringC6B = |

526

H H
SN6 SN
Not counted for fOringC6B 229 £ @ ICon=63.2 1M U N4
as present within 5 bonds 1Csy=10.2 nM 6 e e .I 5 o
from another oxygen (blue  [OringC6B =2 fOringCoB =
colored)

Figure 10. Representative examples for fOringC6B. The numbers (red) indicate the counting of
number of bonds between ring carbon and oxygen atom.

It appears that reducing the number of ring carbon atoms is a feasible solution to achieve
a lower value of fOringC6B, but this will affect negatively other descriptors, viz. da_lipo_5B,
fsp20sp2C5B. Instead, a solution is to reduce the number of oxygen atoms or alternatively
increase their presence within five or less bonds of ring carbon atoms. The second solution is
observed in the case of molecule number 229. The additional -OCHS3 led to a decreased value
of fOringC6B, because, while calculating fOringC6B, if a ring carbon atom was simultaneously
present within six bonds of two or more oxygen atoms, it was excluded.

fringNC6B:

The molecular descriptor fringNC6B provides crucial information about the upper
limit for separation required between the lipophilic (carbon atoms) and polar (nitrogen
atoms) moieties to achieve a better activity profile. While calculating fringNC6B, if a
carbon atom is also present within five bonds of any other ring nitrogen, then it is omitted.
If a carbon atom is present exactly at a distance of six bonds from a ring nitrogen atom,
then it contributes negatively; therefore, such a combination should be avoided. Reducing
the bond gap between carbon and ring nitrogen is a feasible and justified solution, as other
descriptors, viz. da_lipo_5B and fsp3Csp2N5B, also indicate the same. As stated earlier, a
plausible reason for this could be the active site of AKB (see Figure 11). The influence of
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fringNC6B on activity is confirmed when following pairs of molecules are compared: 5
with 500, 5 with 506, 374 with 406, 507 with 514, to list a few.

Al two bonds

\(O\I/NH @NH

HN—N HN=
5 500 506
1C5o(nM):858 ICs(nM):5070 ICso(nM): 11,500
fringNC6B: 0 fringNC6B: 2 fringNC6B: 1
fOringC6B:0 fOringC6B:0 fOringC6B:3

Figure 11. Depiction of fringNC6B using molecule numbers 5, 500, and 506 as representative
examples. The carbon present at six bonds from ring nitrogen has been depicted using black dots.
The numbers (black) indicate the counting of number of bonds between ring nitrogen and carbon.

As stated earlier, the descriptors present in model A are entangled. Therefore,
changing one descriptor could result in changes in other descriptors. For example, the
descriptors fringNplaN4B and fringNC6B indicate the importance of ring nitrogen atoms.
The fringNplaN4B has a positive correlation with pIC50 but fringNC6B has the opposite
relation. Therefore, increasing the value of fringNplaN4B by escalating the ring nitrogen
atoms could also lead to a higher fringNC6B value. Hence, a balance of the appropriate
number and types of nitrogen, carbon, and oxygen could lead to significant inhibitory
activity for aurora kinase B.

4. Materials and Methods

In this work, we adhered to the OECD’s and other researchers’ suggested standards
and recommendations [17-19,32,43,44] for a successful QSAR analysis. The various
procedures for creating a model included meticulous dataset selection, data curation, 3D
structure production for all molecules, computation and trimming of molecular
descriptors, model creation and extensive validation, and mechanistic interpretation
[45,46]. To eliminate bias and ensure proper model validation, these stages were carried
out one at a time.

4.1. Selection of Dataset

The success and efficacy of a QSAR analysis in the drug discovery pipeline are
significantly influenced by the size, composition, and structural diversity of the selected
dataset used for the analysis [17-19,32,43,44]. As a result, a sizable dataset of 3398 reported
AKB ligands was downloaded from BindingDB
(https://www bindingdb.org/bind/index.jsp, accessed on 14 January 2022). The dataset
was then reduced to 561 molecules only after duplicates (average value for duplicates),
salts, metal derivatives, rule-of-five violators, molecules with undefinable Ki values, etc.,
were eliminated during data curation [47]. The condensed dataset still included a variety
of molecules, such as stereoisomers, positional and chain isomers, various heterocyclic
and aromatic scaffolds, etc. Thus, it covered a broad chemical space. The experimental
IC50 ranged from 0.26 to 16,000 nM. The experimental IC50 values were converted to
pIC50 for a better QSAR analysis (-logilC50). Figure 12 and Table 4 comprise some
molecules that are very active and those that are least active, to help the readers to
understand the structural variation present in the dataset.
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Figure 12. Representative examples from the selected dataset (five most active and five least active
molecules).

Table 4. SMILES notation, IC50 (nM), and pIC50 (M) of five most and least active molecules of the
selected dataset.

Mol ID SMILES IC50 (nM) pIC50 (M)
339 O=C(Nclec(CNc2nenc3ce(C(=0)N)cccc23)cccl)clenc(NC)ecl 0.26 9.585
326 O=C(Nclec(C(Nc2nene3e(C(=0)N)cecc23)C)cecl)cl[nH]ne(C(C)C)cl 0.27 9.569
350 O=C(Nclec(CNe2nenc3e(C(=0)N)ccec23)cccel)cl[nH]nc2c1CCCC2 0.3 9.523
316 O=C(Nclec(C(Nc2nene3e(C(=0)N)cece23)C)eccl)clenc(C)ecl 0.32 9.495
383 O=C(Nclce(CNe2nenc3c(C(=O)N)ccec23)cccl)cl[nH]ne(C(C)C)cl 0.33 9.481
191 O=C10Cc2¢(C)c(O)c(O)c(O)c12 8690 5.061
506 O=C(cInc(Ne2n[nH]c(C)c2)c2c(nl)ccec2)clceccel 11,500 4.939
202 O=C(C)clscc(-c2ene3[nH]e(-c4ccc(OC)cc4)nc3c2)cl 12,100 4917
427  O=C(O)clenc(Ne2ncec(/C=C\ 3/C(=0)N(C)/C(=N/c4ccc(CC)ccd)/S/3)c2)ccl  12,505.05 4.903
194 O(C)cle(Ne2nec3c([nH]e(-c4c(C)onc4C)c3)c2)ceccl 16,000 4.796

35



36

Int. ]. Mol. Sci. 2022, 23, 14527

15 of 19

4.2. Calculation of Molecular Descriptors and Objective Feature Selection (OFS)

The next step involved applying the proper methodology to convert SMILES
notations into 3D-optimized structures. OpenBabel 3.1 [48] was used to translate SMILES
to SDF for this. Then, utilizing PM3 as a force field for structure optimization and partial
charge assignment, SDF was converted to MOL2 using MOPAC [49] 2016. After this,
PyDescriptor [37] and PaDEL [50], which together offered more than 40,000 molecular
descriptors for each molecule, were used for molecular descriptor calculation. Although
using a large number of molecular descriptors increases the likelihood that a QSAR
analysis will be effective, with a balance of predictive and mechanistic interpretation
abilities, it also raises the risk of overfitting due to noisy redundancy in the descriptors or
chance correlations. As a result, OFS was carried out using QSARINS 2.2.4 [51], which
eliminated molecular descriptors that were nearly constant (for 90% of molecules) and
highly inter-correlated (IRl > 0.90). After extensive OFS, only 1150 descriptors were
finally included in the reduced set of molecular descriptors, but they nevertheless covered
a wide descriptor space because they included fingerprints, charged-based, 1D to 3D, and
a good number of atom-pair descriptors. The likelihood of a mechanistic interpretation of
the model increased because a significant portion of the descriptors could be readily
interpreted in terms of structural traits.

4.3. Splitting the Dataset into Training and External Sets and Subjective Feature Selection (SFS)

SFES is one of the most important steps in the QSAR model-building process that
involves choosing the right feature selection technique with an adequate number and set
of molecular descriptors. Before developing the QSAR model, the dataset was randomly
divided into a training set (80%, or 449 molecules) and a prediction set (20%, or 112
molecules), to allow for proper training and validation of the model. In order to eliminate
bias, reduce information leakage [32], confirm the model’s external predictive ability to
predict for molecules other than the training set, and to improve the composition of the
training and prediction sets, the dataset was randomly divided at a ratio of 80:20. The
selection of molecular descriptors was done using the training set only. The prediction set,
also known as the test set or external set, was used exclusively for judging the external
predictive ability of the model.

To prevent over- and underfitting, the QSAR model must have an ideal number of
molecular descriptors (variables). Consequently, the ideal number of descriptors for the
model was identified using a straightforward graphical (or breaking point) method
[45,46,52]. The value of Q2LOO typically increases considerably when a new variable
(molecular descriptor) is added in stages to an MLR model until the desired elevation is
reached. After this, the value of Q2LOO increases slightly or negligibly. As a result, the
number of molecular descriptors that match the elevation point is ideal for creating a
QSAR model. A graph of this is shown in Figure 13. The last elevation point in Figure 13
corresponds to seven molecular descriptors. Therefore, the genetic algorithm (GA) in
combination with multi-regression (GA-MLR) method, using QSARINS 2.2.4, was used
for the exhaustive search to identify seven molecular descriptors to develop the QSAR
model. For GA-MLR, Q2LOO was used as the fitness parameter.
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Figure 13. Plot of number of descriptors against leave-one-out coefficient of determination (Q2LOO)
to identify the optimum number of descriptors.

4.4. Building Regression Model and Its Validation

Different combinations of various molecular descriptors were eventually found
during the search for seven molecular descriptors for the QSAR model using GA-MLR.
However, due to the statistical performance and the satisfaction of adhering to strict
parameters and criteria, which have been recommended [17-19,23,27,32,33,44-46,52-57]
by a significant number of researchers, only one combination of molecular descriptors was
chosen. The following threshold values and conditions were used to select the model:

R2: 2 0.6, Q2LOO = 0.5, Q2LMO = 0.6, R2 > Q2LOO0O, R2x = 0.6, RMSEtr < RMSEcv, AK
>0.05, CCC 2 0.80, Q2-Fn 2 0.60, 2m > 0.5, (1-r2/ro2) < 0.1, 0.9 <k < 1.1 or (1-r2/r'02) < 0.1,
09<Kk'<11, | ro2-1r'02! <0.3, RMSEex, MAEex, R2, Q2F1, Q2F2, Q2F3, and low R2Yscr,
RMSE and MAE.

The model’s application domain must be identified for additional validation. In order
to assess the application domain of the QSAR model, we employed a Williams plot
(standardized residuals vs. hat values).

5. Conclusions

In relation to different features influencing the inhibitory activity for AKB, the
present analysis successfully highlighted the significance of different types of atoms,
groups, patterns, and tautomerism. Additionally, it emphasized the significance of
specific patterns of atoms of different hybridization and their inter-relations in
determining the final activity. The conditional presence of lipophilic (carbon) atoms or
groups with respect to nitrogen atoms was also successfully recognized by model A as
being beneficial for obtaining higher inhibitory for AKB. The present work, for the first
time, pointed out the role played by tautomerism for AKB inhibitors. Model A performed
statistically well, which was indicative of its strong external prediction power. As the
current work successfully recognized both previously described and novel
pharmacophoric properties associated with AKB inhibition, the results are of immense
use throughout the drug discovery pipeline for the development of lead/drug candidates
against AKB.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/ijms232314527/s1.
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Memorandum of Understanding (MoU)

Between : Al

Bar.Ramrao Deshmukh Arts,Smt.Indiraji Kapdiya Commerce & Nyaym
Krushnarao Deshmukh Science College, Badnera Dist:-Amravati

and :
Adarsha Science, Jairamdas Bhagchand Arts and Birla Commeme

R Dhamangaon Rly., Dist. Amravati, Maharashtra, In

Itis .her;by agreed by and between the parties here to as follows'
This MoU is initiated on 26/11/2018 and enforced from the same date for
i.e. upto 25/11/2028, by and between :

ar.Ramrao Deshmukh Arts, Smt. Indhaji*k;isdl
Krushnarao Deshmukh Science College, Badnera Drs
Sclence, Jairamdas Bhagchand Arts and Blrla Comm 1

for the followmg objectlv&s

Objectives of this MoU:
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Ref.No.
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" Memorandum of Understanding (MoU)

Between

Bar. i
ar.Ramrao Deshmukh Arts,Smt.Indiraji Kapdiya Commerce & Nyaymurti
Krushnarao Deshmukh Science College, Badnera Dist:-Amravati

and

Shri.Dr.R.G.Rathod Arts and Science Colleg , Murtizapur Dist:-Akola (M.S)

It i.s hereby :ng't.:ed by and between the parties here to as follows:
This MoU is initiated on 21/02/2020and enforced from the same date for

next five years i.e. upto 20/02/2025, by and between

Bar.Ramrao Deshmukh Arts, Smt. Indiraji Kapdiya Commerce & N
- yaymurti
Krushnarao Deshmukh Science College,Badnera Dist:-Amravati ’ l
. ” l
Shri.Dr.R.G.Rathod Arts and Science College, Murtizapur Dist : Akola e

for the following objectives:

Objectives of this MoU:
1) To promote and enhance the academic interest of the students of both instit
> .. ) ) . institutes b
\ providing training, field trip and innovative activities such as Quiz, E y
. ., . 2 s
seminar competition, etc. through a suitable mode. S 20

2) Both parties shall co-operate in organizi
rganizing ‘various w
orkshops /confi
erences

/seminars/training sessions, as and when needed

3) Both the parties shall collaborate to i
i provide students and f:
a aculty the necessa
ry

atmosphere and facilities for the promotion of:

44



Vidarbha Youth Welfare Society’s
iraji Kapadia Commerce &

Bar.Ramrao Deshmukh Arts, Smt. Ind
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45
‘_nu.‘.’
%\ Pl s Nya. Krishnarao Deshmukh Science College,Badnera-Amrava ra) ¥
\\\ o -\ ‘,\f &ZL‘ . L - (Re-accredited by NAAC with B' grade)
N — Ph. 0721-2681232, FAX : 0721- 2681232,
TR R . : . i ite : dikandnkd.or
g email : rdik128@sgbau.ac.in, website : www.rcl andnkd.org
, N.R..Dhande Adv. U.S. Deshmukh Prof. (Dr.) H.M. Deshmukh Mtr. Y.V. Choudhary Dr. R.D. Dgshmukl
President Vice President Treasurer Secretary Principal
o S — S TTETREEEEEYTTT TR T S
ef.No. Date: 2V / ¢t [202-°
o Joint publications of research work in various dicciplines.
o Inter-disciplinary and multi-disciplinary studies.
o Participation and support in various academic activities.
o Exchange of literatures in education and research, publications, and academic

information;
Joint research and meetings for education and research;

4) To provide academic interactions by organizing guest lectures of faculty of both the

institutions on various topics with mutual consent, as and when needzd.
5) To promote research and continuing co-curricular and extra-curricular activities in

conjugation, as an when needed.
6) To share information about various funds available from various funding agencies for

research, infrastructure development, teaching aids, etc.
7 Collaboration and sharing of Academic data, Scientific Information, Intellectual

propetties, Articles and Publications.

8) The financial implications and expenditures, if any, associated with execution of any
field trip, co-curricular and extra-curricular activities or other learner centric actiQities
through a suitable mode will be subjected to negotiations and mutual consensus.

9) To promotc co-curricular and extra-curricular activities in conjunction, as and when

needed, for achieving other objectives of this MoU.
10) To promote and enhance the capacity building amongst the students of the two

institutions, as and when required, using a suitable mode.
To develop the creative leadership amongst the students for the nation building by

11)
providing suitable platforms and facilities, to be offered jointly, using resources of both
the parties. ' |
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President Vice President Treasurer Secretary
Ref.No.
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Before these activities can be implemented, both parties shall discuss the same in details

involved to the satisfaction of each party and enter into specific activity agreements based on

the mutually agreed objectives and outcomes, Any issue or dispute arising

in interpretation of these objectives

deliberations. Breach of any terms and conditions would make this agreement i

termination.

able

, while execution or

» will be resolved by mutual understanding and

for

This MoU is executed in duplicate with each copy being an official version and having equal

legal validity. By signing below, the Institutes,

acting

caused this MoU to be executed on the date written above.

Alimukh

Bar. rao Deshmukh Arts
Smt. Indirajl Kapadlya Commerce
Nyaymurtl Krushnarao Deshm:

Science College, Badnera

~

Principal

by their duly authorized officials, have

Shri. Dr. R. G. Rathod Arts & Science
College, Murtizapur, Dist. Akola

Bar.Ramrao Deshmukh Arts,Smt.Indiraji
Kapdiya Commerce &Nyaymurti
Krushnarao Deshmukh Science
College,Badnera Dist:-Amravati

Shri.Dr.R.G.Rathod Arts and Science
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Near Police Station , New Town,Badnera
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PIN-444107
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principal@rdikandkd.org
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www.rdikandkd.org
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*
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Witness 1: Dr.V.G.Mete
Dr. V. G. Mete

Professor & Head
Department of Mathematics,
D.L.K. & K.D. College, Badnera-Amravati

N

Witness 2 : Dr.A.S.Niqlkar
Dr A.S. Nimkar
Asst. Professor & Hea_d'
Dept. of Mathematics
Shri Dr. R. G. Rathod
Arts & Science Co!leg:e,
'Murtizapur. Dist. Akola
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1. Name of Organising Department : Mathematics

2. Name of Activity : University Level Workshop Research in
Mathematics

3. Place of Activity : SGBAU, Amravati

4. No. of Participant : Research scholars: 103, Teachers: 28

Resource persons: 02

5. Dateof Activity : 06/08/2022

Details of Activity (In Brief):

A "University Level Workshop on Research in Mathematics” was held on August

6!, 2022, as per the Memorandum of Understanding (MOU). The workshop was organized in

collaboration with the Department of Mathematics at Sant Gadge Baba Amravati University,

Amravati, Adarsha Mahavidyalaya in Dhamangaon Rly., and Shri. Dr. R.G.Rathod Arts and

Science College in Murtizapur. A total of 133 participants, including research scholars,

Ph.D. supervisors, and postgraduate students from various research centres, took part in the

workshop.

Outcome of the Programme:

>

Knowledge sharing: This workshop provides a platform for researchers, scholars, and
students to share their knowledge, ideas, and research findings in the field of
mathematics. This can lead to a deeper understanding of various mathematical concepts
and methodologies

Collaboration opportunities: The workshop brings together participants from different
research centres and institutions, fostering collaboration and networking opportunities.
This can result in potential research collaborations, joint projects, and partnerships in the
future

Skill development: Participants can enhance their skills and gain new insights into
research methodologies, data analysis, problem-solving techniques, and more.

Feedback and improvement: Participants can receive valuable feedback on their
research work from experts and peers during the workshop. This feedback can help them
refine their research methodologies, identify areas for improvement, and enhance the
quality of their work

Dissemination of research: The workshop provides a platform for researchers to
present their work and findings to a wider audience. This can lead to the dissemination
of research outcomes, potential publications, and increased visibility within the academic
community

Professional development: Participating in a university-level workshop can contribute
to the professional development of researchers, scholars, and students. It allows them to
stay updated with the latest advancements in the field, learn from experts, and broaden
their understanding of mathematics research
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Name & Contact No. of Expert (if any):

Dr. Deelip Malkhede, Vice Chancellor, Sant Gadge Baba Amravati University, Amravati

Prof. K. S. Adhav, Former Professor in Mathematics, IGNT University, Amarkantak (M. P.)

Contact No. 9011044316

Long 77.803382°
06/08/22 04:28 PM

o
o PET—

ANT G Unnamed Road, Sant Gadge Baba Amravati University, SRPF Colony,
Y WY] Amravati, Maharashtra 444602, India
UNIVER R 20.937653°
Long 77.803298°
Google 06/08/22 01:42 PM

' Amravati, Maharashtra, India
&l

b .

=

Dr. V. G. Mete
Professor & Head
Department of Mathematics,
R.D..K. & K.D. College, Badnera-Amravati

Amravati, Maharashtra, India
'ANT 8} Unnamed Road, Sant Gadge Baba Amravati University, SRPF Colony,
Amravati, Maharashtra 444602, India
(WIS Lat 20.937466°
Long 77.803378°
06/08/22 04:31 PM
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ARTICLE INFO ABSTRACT

Keywords:

Bianchi type-IIT

f(R,T) theory
Holographic dark energy

In this paper, we have studied the spatially homogeneous and anisotropic Bianchi type-III cosmological model in
the presence of pressureless matter and Holographic dark energy within the framework of f(R, T) gravity. We
have constructed a cosmological model with an appropriate choice of function f(T). Field equations are solved
using the relation between the metric potentials A = C" and using a simple power-law form of a metric potential
C = t". The main objective behind this paper is to explore some physically significant discussions on the
evolution of the universe. It is observed that the Hubble parameter H, scalar expansion ¢ and shear scalar ¢
diverge at the initial epoch while they approach zero for a large value of time and the anisotropic parameter A, is
constant. The negative value of the deceleration parameter indicates the present acceleration of the universe.

1. Introduction

Most recent findings from high redshift supernovae type-la (Perl-
mutter et al., 1997; Perlmutter et al., 1998; Riess et al., 1998; Bennett
et al., 2003), cosmic microwave background (CMB) radiation (D.N.
Spergel et al., 2003; Spergel et al., 2007) and large scale structure
(Tegmark et al., 2004) show that the current universe is not only
expanding but also accelerating. In view of this it is now believed that
the energy constitution of the universe has 5% ordinary matter, 27%
dark matter and 68% dark energy. In recent years, several modified
theories of gravity have been proposed to understand presence of dark
energy, dark matter and the mechanism behind late-time acceleration of
the universe.

Harko et al. (Harko et al., 2011) have developed a new modified
theory of gravity known as f(R, T) gravity. This modified theory has
attracted many researchers because this theory is supposed to provide
natural gravitational alternative to dark energy. Adhav (Adhav, 2012),
Sharif and Zubair (Sharif and Zubair, 2012) and Mahanta (Mahanta,
2014) have investigated Bianchi type-I cosmological model in f(R, T)
gravity. Naidu et al. (Naidu et al., 2013), Ahmed and Pradhan (Ahmed
and Pradhan, 2014), Pawar et al. (Pawar et al., 2019) have studied the
Bianchi type-V cosmological model in the framework of f(R, T) gravity.

Shaikh and Bhoyar (Shaikh and Bhoyar, 2015) studied plane symmetric
universe in f(R, T) gravity. As a result of above studies, this theory
seems to be more convenient to explain the accelerating phase of the
universe.

Recently, Holographic dark energy (HDE) models are inspiring many
astrophysicists. The observational data can be satisfactorily explained
by the holographic dark energy model. Some properties and behaviors of
the Holographic dark energy cosmological model have been investi-
gated by Samanta (Samanta, 2013), Vijaya Santhi et al. (Santhi et al.,
2018), Granda and Oliveros (Granda and Oliveros, 2008), Adhav et al.
(Adhav et al., 2014), Shaikh and Wankhede (Shaikh and Wankhade,
2021). The majority of these HDE models use a hybrid fluid made up of
HDE and Matter; the outcomes of this research have encouraged us to
investigate this hybrid fluid.

FLRW model is widely regarded as a good approximation of the
present and early stages of the universe which is based on of the
assumption that the universe is homogeneous and isotropic in all
epochs. However, the recent observations from various experiments like
CMB temperature and polarization anisotropy fundamentals (Hu, 2003),
Cosmic Background Explorers (COBE) (Smoot et al., 1992), Wilkinson
Microwave Anisotropy Probe (Bennet et al., 2003; D.N. Spergel et al.,
2003) and Planck collaboration (Ade et al., 2016) provides evidence that
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universe might have been anisotropic in the initial phase that ap-
proaches to an isotropic phase later on. This prediction motivates us to
study anisotropic universe using Bianchi model instead of FLRW model.
M. Thorsruda, Ben D. Normannb and T. Pereirac (Thorsrud et al., 2020)
investigated that to understand whether or not cosmological principles
are supported by observational data, it is necessary to consider Bianchi
models.

Katore and Hatkar (Katore and Hatkar, 2016) state that among the
various models proposed to describe the anisotropies of the universe, the
Bianchi type-III is the simplest anisotropic model that describes the
essential features of the universe. Hence, it stimulates our interest to
investigate anisotropic Bianchi type-III cosmological model. Numerous
academics have investigated various aspects of Bianchi type-III cosmo-
logical model. Sahoo et al. (Sahoo et al., 2016), Mete et al. (Mete et al.,
2018) and Elkar et al. (Elkar et al., 2020) have studied Bianchi-III
cosmological models in different theories of gravitation.

Motivated by the above discussion, we have investigated a spatially
homogeneous and anisotropic Bianchi type-III universe filled with
modified Holographic dark energy in f(R, T) theory of gravity. The main
goal of this research is to explore this Bianchi type-III HDE model in f(R,
T) modified gravity in view of several issues concerning the late time
cosmic acceleration and cosmic anisotropy. The outline of the paper is as
follows: In Section 2, metric and field equations are described. In Sec-
tion 3, we have obtained solutions of field equations. In Section 4, some
physical aspects of model are given. Conclusions are summarized in last
Section 5.

2. Metric and field equation

We consider the spatially homogeneous and anisotropic Bianchi
type-III space-time

ds* = dif — A’dx* — B*e ™ dy* — C*d7*, (@]

where A, B, C are functions of cosmic time t only and m is a constant.
The field equations of f(R, T) gravity are derived from variational
principle. The action of f(R, T) gravity is given by

1
S= g [1®R DVE @tx+ [ Lz @

which can be varied with respect to the metric tensor g,, to obtain the
gravitational field equation for f(R, T) gravity as

1
fR(Ra T)R/w - Ef(Rs T)gw +fR(R7 T) (g,A,,V"V# - vpvv)

=kT, — fr(R,T) Ty — fr(R, T)0,, 3)
where 6, = g"/’%‘f and T}, is combined energy momentum tensor for
pressureless matter T;” and Holographic dark energy T,,.

Here fr = % fr = %, V, is covariant derivative. k = 81G

where G and ¢ are the Newtonian Gravitational constant and speed of
light in vacuum respectively.

The energy-momentum tensor for pressureless matter T;w and Ho-
lographic dark energy T, (Shaikh and Bhoyar, 2015; Sarkar and
Mahanta, 2013) are respectively given by

]

T,, = Pty and T = (pn+DPn) tytty + gupn and (u, v=1, 2, 3, 4),
@

where p,, is energy density of matter, p, is the energy density of the

Holographic dark energy. u* = (0, 0, 0, 1) is the four-velocity vector in

co-moving coordinates which satisfies the condition w*u, =1 and
u"V,u, = 0. Now parameterizing (4), we have

7Jlf:dlag(ilv w, (U)., (2 )/)/\: (5)
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here we have used the EoS parameter » given by
DONPp = PA (6)

oy, @y, wzare the directional EoS parameters along x, y, z axes
respectively (Pawar et al., 2019). For simplicity we use w, = 1.

Three different cosmological models of f(R, T) gravity are given by
Harko et al. (Harko et al., 2011) viz. i)f(R, T) =R+ 2 f(T), i) f(R, T) =
fi(R) +f2(T) and iii) f(R, T) = fi1(R)+ f2(R)f3(T). In the present work,
we have considered the functional as f(R, T) =R + 2f(T), where f( T) is
an arbitrary function of the trace of the energy-momentum tensor. The
corresponding field equations become,

1
R;w - Eng» = kT;w + 2fTT;w + [f(T) +2p/\fT]g;w7 (7)
where fr denotes the partial derivative of f with respect to T.
With particular choice of the function (Harko et al. 2011) f(T) = AT,
where 1 is constant and using (4), field Eq. (7) for metric (1) leads to
following system of equations:

B C BC

E"FE E—i(SpA—&-/)m)-&-Pm ®
A C AC

X*‘FE*‘FT = A(SP/\ +pm) + pa (9)
A BB w

Z+E E—F—A(Sm +ﬂm)+P/\ 10)

AB BC AC m?
oA M 2 11
AB+BC+AC e A6pa+3p,,+2p,) + P +Pn (€R)

A B
2=, 12
o (12)

here an overhead dot indicates differentiation with respect to cosmic
time t.

We shall now define the physical parameters which will be useful in
solving the field equations and in the physical discussion of the solution.
The average scale factor of the Bianchi type-III space-time is

a(r) = (ABC)'. (13)
The spatial volume of the metric is
V= a(t) = ABC. a4
Directional Hubble parameter are
A B c
Hy=— Hy = —. (15)

H =",
A B C

The mean Hubble parameter

@ 1V 1(A B C

M=a=3v 3(A*B*c> (16
The scalar expansion
A B C

_(4.8,¢C 17
<A+B+C> an

The shear scalar

ool 1[4 2+ B 2+ C\" AB BC AC
T2 3| \A B C AB BC AC

The mean anisotropy parameter is defined as

IS~ (H; — H\?

18
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In terms of the metric potentials, the Ricci scalar R for the Bianchi
type-III is expressed as
i B ¢ _AB _BC iC
R=2(S+424+=+4=4 20 20
<A+B+C+AB+BC+AC A2> (20)
Deceleration parameter g is known to be a measure of cosmic ac-
celeration, it is given by
—VV
Vv

3. Solution of field equations
Solving (12) givesA = kB, without loss of generality we consider k =
1 which gives
A=B. (22)
Using (22) in (8) to (12), we get

%+%+%§ZM&H¢M+m= @3
A
2A4.<A> — 5= 28pa+p,) + P, (24)
A\ e w
<X> +2/Tc_%:/1(6m+3pm+2m)+/1m+PA- (25)

Subtracting (23) from (24), we get

A C A AC m?

224 (2) - =2 <o 26

A C + (A) AC A? (26)
Above equation contains two unknowns A and C, thus one additional

condition require to solved it. For this the relation between the metric

potentials is assumed to be A = C", which corresponds to the fact that

the shear scalar ¢ is proportional to the scalar expansion 6. In the view of

obtaining a physically realistic model, we considered the power law
relation (Kumari et al., 2013)C = t*, where n is a positive constant i.e.

n>0. 27)

The positive nature of n is in accordance with the observational
findings which predict an expanding universe.
Multiplying (26) by A%C, we get

d 5 - N,

E(fA C+ACA) = nC. (28)
Integrating above equation, we get

~A2C+ACA = m? </Cdz+k,> (29)

where k; is constant of integration.
Above equation can be written as

d

- 2\ _ SFA2
W) == ), 30)
where
2
Fl) = Zi(/cfmkl). 31)
c
Now, (30) gives
A* = cz(/%dwrkz) (32)
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ko is constant of integration.
Using (27) in (31) and (32), we get

m2t2 2k1m2tl—n

A =
1—n? 1—-3n

+ k™, where n # 1 (33)

The deceleration parameter (21) can now be obtained as

{n;iﬂn‘;” + zlkl,l;i[ + k21‘3"] |:(n+l)1(7:22)mzr” + 3n(3n _ 1)k213n—2}

q= 34)

(n+1)m2e1+n
1-n?

+ % + 3nk2t3”*1] ’

We want model explaining an accelerated expansion of universe, for
which a suitable choice of ki, k; and n gives the negative constant
deceleration parameter. The current SNe Ia and CMBR observations also
favours accelerating models(q < 0). In view of this, we consider k; =
ko = 0.Thus from (33), we get

m2t?

A2 = = where n # 1 (35)
—n

From (34), we obtained

n+1
n+2

g= (36)
It is obvious from (35) that, a physically acceptable scale factor can
be obtained for 0 <n < 1. In this range of the n, the deceleration
parameter assumes a constant negative value as we desired an acceler-
ating universe.
The metric (1) now becomes

2.2
ds? = di* — lm ! > (dx2 — e’z””'dyz) — "dz, where n # 1 moreover 0 < n
—n
<1
37
4. Physical parameters of model
The directional Hubble parameters are
1
Hi=H =~ Hi== (38)
The mean Hubble parameter H is given by
n+2
H= 39
3 (39
The volume V is obtained as
V= m o2 (40)
T l-n?

The anisotropy parameter A,, obtained as

1—n\>

2+n

The scalar expansion 6 is given by

o="12 42)
The shear scalar ¢ for the model obtained as
1—n
o— 43
el (43)

From (39), (42) and (43) we observed that the physical parameters
H, 0 and ¢ are diverge at the initial epoch while they approach zero for
large value of time. From (41) we have observed that the anisotropic
parameter A, = constant.
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Fig. 1. Variation of Holographic dark energy pressure against cosmic time with varying constant A =1, 2, 3 and n = 0.95.
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Fig. 2. Variation of matter energy density against cosmic time with varying constant A =1, 2, 3 and n = 0.95.

Now (6), (24), (25) and (27) gives
2n

=it e @9
1 [+ et —2m]
Pr= s+ { 2(24+1) } —ha (45)

From Figs. 1 and 2, we observed that the energy density and pressure
of Holographic dark energy and the energy density of matter diverge at
the initial epoch and tend to 0 for large values of cosmic time t. Fig. 3
shows that the Hubble parameter H diverges at the initial epoch while it
approaches zero for large value of time.

5. Conclusion
In this paper, we have studied Holographic dark energy cosmological

model in f(R, T) theory of gravity by using spatially homogeneous and
anisotropic Bianchi type-III space-time. From (37), we conclude that the

obtained accelerated model of the Bianchi type-III universe has a sin-
gularity at n =1 and model corresponds to 0 < n < 1. From (40), we
conclude that the spatial volume V for the model is zero at t = 0 and it
increases with increase in cosmic time, which shows that the universe
starts expanding with zero volume and expands with cosmic time t. All
cosmological physical parameters such as Hubble parameter H, scalar
expansion ¢, shear scalar o, anisotropy parameter A, are derived. From
(39), (42) and (43), we conclude that the physical parameters H, 6 and o
diverge at the initial epoch while they approach zero for large value of
time. From (36) and (39), we observe negative value of the deceleration
parameter and positive value of Hubble parameter throughout the
evolution, which shows that the universe is under accelerated expan-
sion. Hence we can infer that universe expands in the influence of dark
energy.

From (41), we have observed that the anisotropic parameter A, =
constant and from (42) and (43), we have the isotropy condition § =
constant, it shows that the model is anisotropic throughout the evolution
of universe. From figures (1) and (2), we conclude that the energy
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Hubble Parameter

5
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Fig. 3. Variation of Hubble parameter against cosmic time with n = 0.95.

density and pressure of Holographic dark energy and the energy density
of matter diverge at the initial epoch and tend to O for large values of
cosmic time t.
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Date : / /201

Memorandum Of Understanding

Participating Parties

darty - .
Party no. I- Barrister Ramrao Deshmukh Arts, Indiraji Kapddlya Commerce and

Nyay. Krushnarao Deshmukh College of Science, Badnera

Party no. 2- Unix Compuers, Rest House Road. New Town. Badnera

In the year 1972 Bar. Ramrao Deshmukh Arts, Indiraji Kapadiya Commerce and Nyay.
Krushnarao Deshmukh Science College was established by Vidarbha Youth Welfare S'o&iety.
Amravati for the purpose of providing higher education opportunities to the students of rural arcas
adjoining to Badnera city. Initially the college used to run Arts and Commerce Courses and later
on the science branch and Postgraduate courses were commenced. Today, the college provides all
kind of advance facilities ranging from labs to classroom to its students studying in senior and
junior college wings. The student taking admission in this college comes from lower strata of the

society including major percentage from agricultural background and socio-economically

backward classes.

The business firm titled as Uniex Comupters was established in the year 2007 in Badnera
city. The said institute is a recognized official centre of MKCL and MS-CIT. Tally. Advanced
Tally. DTP, Photoshop, Data Entry operator, Solt skill and I:nglish Communication.

Both the institutions have decided to enter in to a Memorandum of Understanding

with the Aim and objective of providing technical skill courses and employment opportunities to

the students of this college along with traditional education.
Under this MOU, the party number | hereinafter referred as Bar, Ramrao Deshmukh
nder this A @

‘ ushnare S <h Science Badnera Sets
A T . . ce and Nyay. Krushnarao Deshmuk
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While the other expenditures will be given by the

Party number 1
As mentioned above, the MoU along with the terms and €0

done in the year 2013 -14 is being renewed for the above mentioned purpose
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1. Name of Organizing Committee ; Career Counseling and Guidance Cell
2. Name of Activity : TRAINING & PLACMENT

3. No. Of Participation : Students 176  Teacher 05.

4. Date of Activity . 22" October, 2022

Details of the Program (in Brief):

Unix Computer Centre in collaboration with R.D.I.K. And K.D. College, Badnera
under the MOU made an advertisement for all the vacant seats in Unix Computer unit.

The Advertisement was published on 27 Sapt.2022 and all the interested students
were asked their resume, and as the interview for the same was scheduled on 22 oct. 2022 to
prepare the registered students a training session was conducted in the college. In that
training students were trained and guided for interview they were taught the pattern of
interview and how to face it. A positive attitude was developed among them. They were
made were about the things which are taken in consideration in interview. The final interview
panel consist of Dr. Shobha Rokade, Dr. V.G. Mete, Shri V.M. Dongre, Prof B.N. Dayavate,
Dr. A. R. Patil and Principal the college Dr. R.D. Deshmukh

Outcome of the Programme:

It helped students to face the interviews positively

It encouraged students to earn and learn and to be self- employment
It boosted the confidence level of students

Training helped to aware the student about professional ethics.

Name & contact No. Of Expert:Shri. Vishal Dngare Contact N0.9271220572

>

Dr. Atul R. Patil
DIRECTOR
Physical Edu. & Sports
R.D.L.K. & K. D.College
BADNERA

59



60

60



61

atitude: 20.856713
ongitude: 77.7271
levation: 338.03+19 m
Accuracy: 35.6 m

| Time: 10-22-2022 12:40
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Attendance Sheet
Career Counseling and Guidance Cell

TRAINING & PLACMENT
Guest Speaker- Shri Vishal Dongare
Venue-, prof Ram Meghan Hall R.D.LK. college, Bandera

Date - 22 oct. 2022
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Name of Organising Committee : Career Counseling and Guidance Cell
Name of Activity : Workshop on Personality Development
No. Of Participation : Students 141 Teachers 08

Date of Activity . 7" June, 2022

Details of the Program (in Brief):

Dr. Pravin Khandve, Vice Principal Prof. Ram Meghe College of Engineering and
Management, Badnera,emphasized on Importance of psychometric test, need of improving
employability, developing communication in three language, English communication,
enhancement of Information technology competency, Aptitude level, Interview Skills,
Resume Writing, Computer Typing, etc

Outcome of the Programme:

e Workshop provided guidance on various skills required for the
development of personality

Name & contact No. Of Expert:  Dr. Pravin Khandve, Vice Principal PRMCEAM,

BADNERA Contact N0.9822641081

Dr. Atul R. Patil
DIRECTOR
Physical Edu. & Sports
R.D.LK. & K. D.College
BADNERA

(Name & Signature of Concern teacher)
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70 | Workshop on Personality Development Date- 7" June, 2022
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Attendance Sheet

Caveer Connseling and Guidance Cell
Workshop on Personality development.
Guest Speaker- Dr. Pravin khandve, Vice Pri. PRMCEAM BADNERA
Venue-  prof Ram Meghan Hall RDLK. college, Bandera

Date-07 JUN 2022
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Vidarbha Youth Welfare Society @

. Bar.Ramrao Deshmukh Arts, Smt. Indiraii Kapadia Commerce &
: Nya. Krishnarao Deshmukh Science College,Badnera-Amravati (Maharashtra) 444 701

(Re-accredited by NAAC with B'' grade)
Ph. 0721-2681232, FAX :0721- 26&;233,
\\ email ; rdik128@sgbavu.ac.in, website : www.rdikandnkd.org

.N.R. Dhande Adv. U.S. Deshmukh Prof. (Dr.) H.M. Deshmukh Mr. Y.V. Choudhary Dr. R.D. Deshmukh

President Vice President Treasuret secrefary Principal
949 A o223z ' ‘
ef.No. Date: 117 F 1202

MEMORANDUM OF UNDERSTANDING (MOU)
ON ESTABLISHMENT OF ACADEMIC CO-OPERATION
BETWEEN
R. D. I. K. and K. D. College, Badnera
AND
NARAYANRAO RANA MAHAVIDYALAYA BADNERA

Dr. Ramrao Deshmukh Arts, Smt. Indiraji Kapadia Commerce & Nyak
K. D. Science College, Badnera and Narayanrao Rana Mahavidyalaya
Badnera desire to collaborate for the purpose of promoting sports culture and to
improve the sports performance for the benefit of the students of the college and
the nearby areas.

The director of physical education of our college will provide training to the
members of the club, they can use the infrastructure, Ground and volunteers of our
college for any of their sports programmes and in return our students will use their
playground / sports facilities for practice.

We commit our institution to be of service to each other and pledge our

support to this programme of social and professional exchange.

Signed on 10 July 2022

: Principal
arayanrao Rana Mahavidyalaya

RAREN A
AT A Sraw 3
SALNERA, Dist. Amravati

INCIPAL o=
AZr. Remrao Deghmukh Arta {13/
Smt Indirajl Kapsadtya Cemmerce [
Ny'aymurt\ Krushnarau Deshmukh

Science Collsgs, Badnera
.



78

Sharing of ground and coaching

The students of the R.D.1.K. &K. D. college were trained by the Director of
Physical Education and Sports, Narayan Rana College. He played the role of a
coach and trained the team in various competitions.

Director OF Physical Education Dr. Atul Patil gave athletic training. One of them
won a gold medal in Inter Collegiate Athletic Meet and was selected in the

SGBAU University team. The athlete participated in the All-India Athletics

Championships. She won a three color coat in University competition.
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® Amravati, Maharashtra, India
@ WRM4+X7J, Sant Gadge Baba Amravati University,
». SRPF Colony, Amravati, Maharashtra 444602, India
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| Long 77.805365°
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Amravati, Maharashtra, India
Q WRM4+X7J, Sant Gadge Baba Amravati University,
\ SRPF Colony, Amravati, Maharashtra 444602, India
© Lat20.934663°
Long 77.805199°
16/11/22 12:42 PM GMT +05:30

Dr. Atul R. Patil
DIRECTOR
Physical Edu. & Sports
R.D.L.K. & K. D.College
BADNERA
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MEMORANDUM OF UNDERSTANDING

Between

DEPARTMENT OF PHYSICAL EDUCATION,

BAR. RAMRAO DESHMUKH ARTS, SMT. INDIRAJI KAPADIYA COMMERCE,
NYA. KRUSHNARAO DESHMUKH SCIENCE COLLEGE, BADNERA (RLY)
DIST. AMRAVATI (M.S.)

AND

SHRI SHIVA]JI COLLEGE OF PHYSICAL EDUCATION,
Shivaji Nagar Amravati 444 603

Page 1

MEMORANDUM OF UNDERSTANDING _
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MEMORANDUM OF UNDERSTANDING

This Memorandum of Understanding (MOU)

Is entered into on

BY AND BETWEEN
DEPARTMENT OF PHYSICAL EDUCATION

BAR. RAMRAO DESHMUKH ARTS, SMT. INDIRAJI KAPADIYA COMMERCE,
NYA. KRUSHNARAO DESHMUKH SCIENCE COLLEGE, BADNERA (RLY)
DIST. AMRAVATI (M.S.)

Affiliated to Sant Gadge Baba Amravati University, Amravati

AND

SHRI SHIVAJI PHYSICAL EDUCATION COLLEGE,AMRAVATI

Affiliated to Sant Gadge Baba Amravati University, Amravati

m

MEMORANDUM OF UNDERSTANDING

—
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1. Preamble

Itis our need to work in collaboratio

N to achieve and maintain the Education and
Researcl

1N any instityt indivi
Y Institute, The Individual academicians from R.D.LK. & K.D. Arts,
Commerce and Science College Badnera (R

) y) Dist. Amravati should joint their hands in
academics and research This helps to incr

. €ase academic standards, student quality.
This also helps in taking Particularly the local p

roblem and work together for the
sustainable development of the areg

DEPARTMENT OF PHYSICAL EDUCATION AND SPORTS,
O DESHMUKH ARTS,SMT. INDIRAJI KAPADIYA COMMERCE, NYA.
O DESHMUKH SCIENCE COLLEGE, BADNERA (RLY) DIST. AMRAVATI (M.S.)

BAR. RAMRA
KRUSHNARA

R.D.LK. & K.D. Arts, Commerce and Science college Badnera Dist. Amravati was

founded on 1972. The college is affiliated to Sant Gadge Baba Amravati Univrsity,

Amravati. The college is located in the backward area with scheduled castes with scarce
facility of higher education. It offers courses at undergraduate level in the faculty of
Science , Arts and Commerce & some P.G. courses. R.D.L.K. and K.D. Arts, Commerce and
Science college Badnera, Dist, Amravati has been envisioned as Quality Education to
Rural Masses with main focus on building capabilities of students for holistic
development of their personality. Prof. Atul Patil, Physical director of the college is
renowned personality sport specially in Athletics in Maharashtra. He is secretary of
Amravati district Athletics association. He has coached of students in this era under his
able guidance number of students of college are successfully sparking in many games at
university, State and national levels. College equipped with Archery, Cricket, Volleyball,
Fancing, Taekwondo, Mallakhamb etc. ground of Volleyball, Mallakhamb Fancing, and

Kabbadi etc.

WM
MEMORANDUM OF UNDERSTANDING

M




85

SHRI SHIVAJI PHYSICAL EDUCATION COLLEGE, AMRAVATI.

Under the auspicious guidance of shri Shivaji education society, Shri shivaji
college of physical education started in 1975-76 to provide Teachers Training
Programme to the students in region & around. The institution in recognized &approved
by NCTE, New Delhi & State Govt. of Maharashtra & affiliated to Sant ~Gadge Baba
Amravati University, Amravati (M.S.). The institution is accredited with B++ Grade by
NAAC, Banglore, in the year 2005

It is spread over about 18 acres of land with 22128-64 Sg. Ft. built up area in
healthy and beautiful environment. Auditorium having capacity of 200 participants with

LCD Projector and public address system.

About 15,0005q.Ft. area for the specious administrative Instructional area is

available. Separate instructional area is dedicated for each courses.

LIBRARY
Library Building of Total 1500 Sq. Mtr. Area with a separate reading room for the

students and Teachers. About 6656 numbers of Books of renowned authors are

available in the library .Subscribing different national and international Journals and

periodicals.

SPORTS AND GAMES FACILITIES
Following Indoor & outdoor sports facilities are available in the institution.

indoor :- Bandminton Hall with lllumination, Table Tennis, Gymnacium, Wrestling &

Judo Hall, Yoga & Meditation Centre , Ultra modern Multy Gym with Steam & Sauna

bath Facility etc.
Outdoor: - 400 Mtrs. Cynd

Events., Concrete Basket Ball Court. Vol

er Track with Pavelion facilities for Jumping and Throwing

ley Ball, Hand Ball , Football ,Hockey, Kabaddi,

kho- kho, Standards Swimming Pool etc.

w/’_——————_—-—-_—_-'—_ﬁ———’——————————
Page4 85
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LABORATORY

Sports Science laboratory with all modern equipment and Testing Apparatus are
available.

RESEARCH CELL
Separate Research Lab is approved By Sant Gadge Baba Amravati University for
the Students and Faculty members those who are engaged in research activities in the

field of Physical Education and Sports. All modern facilities and computer facilities are

available in Research Cell.

2) Collaboration

R.D.LK. & K.D. College Badnera, Dist. Amravati and Shri Shivaji Physical
education college, Amravati have mutually agreed to collaboration with each other in

following areas.

* Exchange sports Equipments.
* Exchange expertization for coaching and other activities.
* To carry out sports awareness programs in society.

* To use Sport Facility of each others.

3) Terms of collaboration
a) R.D.L.K. & K.D. College Badnera Dist. Amravati and Shri Shivaji Physical

education college, Amravati agreed to enter into detailed agreement on case-to-

case basis, with a defined objective, specifying the scope of work and mutual

obligation, terms and condition, financial agreements, intellectual Property Rights

and similar contractual obligation.

b) R.D.LK. & K.D. college Badnera, Dist. Amravati and Shri Shivaji Physical education

College, Amravati agrees to obtain prior permission from each other to state in any
!

project proposal that the project would be carried out by using each other

infrastructure or intellectual facilities.

Page 5
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4. Disclaimer

This MOU is not intended by R.D.I.K. & K.D. college, Badnera Dist. Amravati and
Shri Shivaji Physical education College, Amravati. To constitute, create and give effect
to, or otherwise recognize a joint venture, agency, partnership, or formal business
organization of any kind. Each party here to shall act as an agent of either organization
for other purposes. Neither party has the authority to bind the other party.

5. Non-exclusivity
The agreement reflected by the provisions of this MOU is non-exclusive in nature

and both the parties can enter into cooperative arrangement with other parties to suit

their organizational needs.

6. Confidentiality
The parties understand that in the course of their association, they have access to

confidential information provided by the other party. Accordingly, the parties agree that

such information shall be maintained in the strictest confidence and trust, expect such

information which is by its nature, not confidential or which is in the public domain or
which the party comes to know about other than through violation of any law of legal
obligation, provided that such party may be entitled to disclose such information if

legally required to be disclosed to competent authority. Failure to maintain

confidentiality shall entitle the affected party to terminate the MOU.

7. Validity

The MOU would remain valid for a period of ten years from the date it is signed by

the parties and is renewable on mutual consent for such further period as agreed upon.

8. Term and Review

The MOU shall be continued from the date of signing of this MOU. Either party can

e MOU after giving one month’s no

s already agreed upon.

tarmirate th tice to the other party subject to

fulfillment of commitment

S/

e —
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9. Amendments

This MOU constitutes the entire understanding between the parties hereto.
Except as otherwise provided herein, no addition, amendments to or modification of

this MOU shall affected unless it is in writing a signed by on behalf of both parties by
their respective authorized signatories.

10. Any dispute

Any dispute arising out of this MOU will be settled by mutual negotiations between the
two parties.
In witness where of each of the parties has caused this MOU to be executed in two
originals one has been retained. R.D.I.K. & K.D. college, Badnera, Dist. Amravati and Shri

Shivaji Physical education college, Amravati on this day the

MEMO! Page 7
MEMORANDUM OF UNDERSTANDING
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This Memorandum Of Understanding

Is entered between

Department of Physical Education,

Bar. Ramrao Deshmukh Arts,Smt. Indiraji Kapadiya Commerce &Nya.
Krushnarao Deshmukh Science College, Badnera Rly, Dist. Amravati
(M.S.)

AND

SHRI SHIVAJI PHYSICAL EDUCATION COLLEGE,AMRAVATI.(M.S.)

@’Q On )Q\(Q’

Dr. R. M. KADU
Principal
Shri Shivaji Physical Education
College, Amravati

Dr.RSD. DESHMUKH
Principal
R.D.LK. &K.D. college

Badnera Dist. Amravati

PRINCIPAL PRINCIPAL ¢
St nde Kapadin Commire & S Shri Shivaji College &
2 Comm S . va
e K DedtoN: el Education Az

Soferree Cotlege, Badnera.

| MEMORANDUM OF UNDERSTANDING Page 8
\\\
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Competition Organization and Training

The students of the R.D.1.K. &K. D. college were trained by the Coach
of Shri Shivaji College of Physical Education College. Director OF
Physical Education Dr. Atul Patil gave athletic training and support to
organize various competitions like cross country, athletic meet also
Coach of Shri Shivaji College of Physical Education College support
for organizing various competitions.

Maharashtra, India
Shivaji ground behind Panjabrao Deshmukh bank Panchavati Squre, Paranjpe
= Colony, Amravati, Maharashtra 444603, India
& Lat 20.941999°

Long 77.770507°

90
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g Amravati, Maharashtra, India

=1

Lat 20.941576°

[ Long 77.770608°

WY AW W

2 WQRC+G3Q, Paranjpe Colony, Amravati, Maharashtra 444603, India

&3 GPS Map Camera

Amravati, Maharashtra, India
WQRC+PM3, Paranjpe Colony, Amravati,

».» Maharashtra 444603, India
:? Lat 20.941807°

: Long 77.771779°

* 21/12/22 07:10 AM GMT +05:30

£ GPs Map Camera
e —,f, Amravati, Maharashtra, India

% Shivaji ground behind Panjabrao Deshmukh bank
Panchavati Squre, WQRC+Q42, Paranjpe Colony,
' Amravati, Maharashtra 444603, India
Lat 20.941756°
Long 77.770596°
% 21/12/22 07:09 AM GMT +05:30

Dr. Atul R. Patil
DIRECTOR
Physical Edu. & Sports
R.D.LK. & K. D.College
BADNERA

91
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1. Name of Organising Department : Department of Physical Education

2. Name of Activity : Run for Leprosy

3. No. Of Participation : 252 Students (Which include 34 students of
the college)

4. Date of Activity : 12/02/2023

5. Route of Run : Start-IMA Hall -Girls High Schools Square

Shivaji Education Society District Stadium
Ervin Square Finish IMA Hall.
Details of Activity:

Leprosy, also known as Hansen's disease (HD), is a long-term infection by the

bacteria Myco bacterium leprae or Mycobacterium lepromatosis. Infection can lead to damage of

the nerves, respiratory tract, skin, and eyes. India is running leprosy eradication programs, the
National Leprosy Eradication Program (NLEP)for so many years. Despite this, 120,000 to
130,000 new cases of leprosy are reported every year in India. This is 58.8% of the global total
of new cases. This run was organised with the aim to create awareness against the stigma
attached to the disease, by making the general community aware that it is a disease spread by a
type of bacteria and it can be easily cured. All over the world, people have incorrect and harmful
beliefs about leprosy. These beliefs are based on myths and they lead to discrimination against
people affected by leprosy. They cause people to hide their symptoms and delay treatment.
Superstition like this disease is curse, the result of sin, or punishment from God. You shouldn’t
touch to leprosy patient because it’s highly contagious. Leprosy is incurable Etc. to Eradicate
such superstitions from the minds of people and to reduce the rate and eradicate this disease such
programs are undertaken by the health mission run by State Government. R.D.1.K. college,
Badnera in collaboration with department of health service (Leprosy) Amravati organized ""Run
for Leprosy" of 5 km. on 12" February 2023. Along with 34 students of our college, Men and
women of all age groups from the district run participated in. Dr Dilip Pandharpate Revenue
Commissioner, Amravati, Dr Manish Rathi President IMA, Amravati. and Dr. R.D. Deshmukh
Principal R.D.1.K. college, Badnera, Amravati were present as the chief guests of the program.
Total 252 people participated in this event.53 man and 139 women participated in this run. After

the run all the participants were given information about leprosy and about the habits one should

92
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inculcate in their day-to-day life to prevent this disease and the measures one should take to cure
this disease. The Caps with health mission logo on it were distributed among the people.

Outcome of program.
* It helped to spread awareness about Leprosy.

* It helped in destroying the fear and superstition about the disease from the minds of people.

X

* It spread information about the availability of the treatment of disease.

Dr. Atul R. Patil
DIRECTOR
Physical Edu. & Sports
R.D.I.K. & K. D.College
BADNERA
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CERTIFICATE

This is to certify that 34 student of Barrister Ramrao
Shrimati Indiraji Kapdia Commerce & Nyaymurthi
Science college, Badnera actively participated in
on 12/02/2023 organized by this

97
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1. Name of Organizing Department : Chemistry

2. Name of Activity : “Hands on training on Chemi-informatics lab”
3. No. of Participants ; Teachers — 04

4. Date of Activity ; 5™ October, 2021

Details of Activity:

Department of Chemistry organized “Hands on training on Chemi informatics” dated 05/10/2021.
Dr. Vijay Masand explained how to 1) establish a computational chemistry lab by installing several free and
open-source software. 2) Use of free and open-source software among faculty members and students of
undergraduate and post graduate degree courses. 3) Handle various free chemistry software by giving live
demonstration.

Outcome of the Programme:
> A computational chemistry lab is developed by installing several free and open software’s.

» The new computational chemistry lab will help the college to start new courses like
cheminformatics, pharmacoinformatic etc.

» Use of free and open-source software among faculty members and students of undergraduate
and post graduate degree courses will be a long-term solution to costly licensed software’s.

» Student got aware about the application of several software in chemistry.

Name of Expert: 1) Dr. Vijay Masand (9403312628)
Associate Professor
Department of Chemistry Vidyabharti
Mahavidyalaya Amravati

A

Head
Dept. Of Chemistry
Bar.RDIK & NKD Collegs
Badnera (Rly.)

98
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Report on

Student Exchange Program

conducted under MoU with RDIK & NKD College, Badnera-Amravat

7i s 4 ‘ |
Vidya Bharatj Mahavidyalaya, Amravati and RDIK & NKD College, Badnera-
enefits of students and teachers for

active

optimum utilization of available resources for holistic developm
the MoU is to facilitate the holistic development of the learners 0
regard, the two institutions have made good joint efforts to provid
necessary atmosphere and facilities for the promotion of skill enhanceme

22, the Department of chemistry, RDIK & NKD College, Badnera-Amravati de

and functional MoU in existence for the mutual b

Session: 2021-22

Amravati have an

ent of learners. The objective of
[ the two institutions. In this
e students and faculty the
nt. In the session 2021-

puted five students

pursuing M.Sc. (Chemistry) to accomplish their research projects, which are a part of their

curriculum. Further, details are as following:

Sr. | Name of students/Beneficiaries | Class Supervisor/Head Duration
No.
1. | Ms. Aparna V. Jawarkar M.Sc. Dr. S.D. Thakur, January 2022
(Chemistry) | RDIK &NKD College, | to May 2022
Badnera-Amravati |
2. | Ms. Ankita R. Lad M.Sc. Dr. S.D. Thakur, January 2022
(Chemistry) | RDIK &NKD College, | to May 2022
Badnera-Amravati
3. | Ms. Nikita Kadu M.Sc. Dr. S.D. Thakur, January 2022
(Chemistry) | RDIK &NKD College, | to May 2022
Badnera-Amravati
4, | Ms. Pranjali G Tayade M.Sc. Dr. §.D. Thakur, January 2022
(Chemistry) | RDIK &NKD College, | to May 2022
[ Badnera-Amravati
5. | Ms. Yogita Netanrao M.Sc. Dr. S.D. Thakur, January 2022
(Chemistry) | RDIK &NKD College. .

The students were training for using *Microscale techniques®

instruments like FT-IR, UV-Vis spectrophotomeler, pH-meter,

| Badnera-Amravati

s

to May 2022

» handling different advanced

Rotary evaporator, a few to
ion. Dr. V. V. Parhate, Head, Department of Chemistey. Prof Dy
e arhe ¢ pi [Chemistry, Prof, Dr. M. M. Rathore, and Dr. C.
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. f the

: Comphshment (6]

N. Deshmukp continuously tok efforts and supervised for the successful ac dents revealed
. . he studen

Projects. The studentg Were present all the time i (he college for the project. T

their satisfaction afyer Competing

their project,
Outcome: The Students were be

, . They learned
nefitted by the expertise of the subject experts

: rch. They
. interest in doing resea
handling advanced instruments, They developed a high level of intere

istry.
i in the field of chemis
acquired new skills, which could help them to secure a bright career in

AWV .
Prin
Hea;lCh istry Vidya Bhar iMaaht:ilwdyalaya,
Department o emis . Amray
o Bhar:'::m‘?aﬁ Y & & Vidya Bharatl Mahavidyalaya
.
Meed, Dept:. of Chemiswy Amravat
Tidys Bharati Mahavidyalaya,

AMRAVATI - 444002

/\

fcipal
Head NKD College, Badnera
Department of Chemistry ; RDIK & Aﬁ‘ﬁgyﬂf?
llege, Amravati PRI
RDIK & NEKR&®llege, Bar. Ramrap Deshmukh Arts,
of Chemistry L. Indiraj) Kamlya merce
Dept. 2 NKD College, ¢ Nay. Krushnargg Oes h,
Bar'RD“fjnera (RIy.) Science College, BADNERA,
Ba

102



103

Prosicinng

W .‘hﬂ-’,'il(}ﬁ 2640y
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Certificate
This is to certify that Ms./Mr Ms. Aparna V. Jawarkar studying in M.Sc.Il
(Chemistry) Semester-1V at Department of Chemistry, RDIK & NKD College,
Badnera-Amravati has accomplished his/her P.G. project during the session 2021-22
at Vidya Bharati Mahavidyalaya, Amravati under the joint MoU. His/her

performance was found to be satisfactory.

Date: 'L(\os\ 29Vl

Place: Amravati

QVUA/\»\/\
Hteafd Chemist Prifcipal
Department of Chemistry Vidya Bharati M i
g . ahavi
VldxzﬂDﬂaDthMuw&ywlaya, o A : dyalaya,
Idya Bﬁ&lﬁ#eﬁi idyalaya. y (’ﬁ'é.“m ~-’>:~" ’ ravati
602 ok i _ Principai
?V’“ ,"! Vidya Bharatl Mahavidya..
el et
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Certificate

This is to certify that Ms./Mr Ms. Ankita R. Lad studying in M.Sc.Il (Chemistry)

Semester-1V at Department of Chemistry, RDIK & NKD College, Badnera-

Amravati has accomplished his/her P.G. project during the session 2021-22 at Vidya

Bharati Mahavidvalaya, Amravati under the joint MoU. His/her performance was

found 1o be satisfactory.

Date: 2\\o2\10v1

Place: Amra vatl

N
(‘/(\f’ }j;,,l_[: YOO
Head
Department of ( hemistry
Vid}‘"ii m'ﬂ“nig}ﬂ"“hd'd\ .

Ny ristry
Vidys EAMPavally oyeluye,

EMBAVATI - 434802

,,,.15

| “

VG LAY
» +

4§ -
AT

Prtacipal

/‘ 2 4 > H M

Vidya Bharati Mahavidyalaya,
Amravati
Pyt igaatd

Xt 4 " 3 4 .
Adya Gaaat! Mahavidyaay.
fneicatl
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, Certificate
This is to certify that Ms./Mr Ms. Nikita Kadu studying in M.Sc.II (Chemistry)
Semester-IV at Department of Chemistry, RDIK & NKD College, Badnera-
Amravati has accomplished his/her P.G. project during the session 2021-22 at Vidya

Bharati Mahavidyalaya, Amravati under the joint MoU. His/her performance was

found to be satisfactory.

Date: 21\ 03)20q,

Place: Amravati

@MM
Head

' i Pri ipal
'Departmen’t of Chcmlslry Vidya Bharat: Mot
Vldzﬁfilhd?vm-MzﬂmmidymIaya, ; ahavidyalaya,
Idys Ehgratl Mahouidyalaya, P s Amravati
amENBTAYAL (o) 7
S Gerta e Arincipal
‘j’&“ A “awa GRort) Mahavidye
\\ﬂ:( “w‘i(’ Amn ca¥
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Certificate
This is to certify that Ms./Mr Ms. Pranjali G Tayade studying in M.Sc.Il
(Chemistry) Semester-IV at Department of Chemistry, RDIK & NKD College,
Badnera-Amravati has accomplished his/her P.G. project during the session 2021-22
at Vidya Bharati Mahavidyalaya, Amravati under the joint MoU. His/her

performance was found to be satisfactory.

Date: 21|02} 2224

Place: Amravati

M\AAA/\

Department of Chemistry Vidya Bharati )
: arati Mahavidya]
' harzti VA havidyalidia “Vidyalaya,
Vldya B\’lidyf« Eharati P‘L’a’r;azv):fj\/al:?:::-xz Amra\’atl
AMBAVALL 404002 TS i
‘ 2y ) rincipal
Vi e . Vidya Bharatl Mahavidyai, ,
) l\". “:lm ¢ Ammvaﬂ,
o \\\'\ P iy,
s ‘/“ .‘-'""’.’r
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Certificate
This is to certify that Ms./Mr Ms. Yogita Netanrao studying in M.Sc.II (Chemistry)
Semester-IV at Department of Chemistry, RDIK & NKD College, Badnera-
Amravati has accomplished his/her P.G. project during the session 2021-22 at Vidya
Bharati Mahavidyalaya, Amravati under the joint MoU. His/her performance was

found to be satisfactory.

Date: ’7—!\ 03 20

Place: Amravati

= D% ,
M Prj m‘ipa{

Department of Chemistry Vidya Bharati Mahavidyalaya
Vidya B %l Brehdry ; Amravati

mwaﬁhav'dvalavu

AMRAVAT| - 444602 Principat

Vidya Bharatl Mahavidyslays
Amravati,
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1. Name of Organising Department : Mathematics

2. Name of Activity : Mathematical charts and Models Competition
3. Place of Activity : PGTD (Mathematics), SGBAU, Amravati

4. No. of Participant : Students: 84, Teachers: 26

5. Dateof Activity : 21/12/2021

Details of Activity (In Brief):

As per MOU, on December 21, 2021, the Department of Mathematics, organizedone-
day University Level "Mathematical Charts and Models Competition” in collaboration with
Sant Gadge Baba Amravati University, Amravati, Adarsha Mahavidyalaya, Dhamangaon
Rly.and Shri.Dr.R.G.Rathod Arts,Science College, Murtizapur.The examiners Dr.
M.V.Dawande, Dr. P.P. Khade, and Dr. Ashwina Rangari were all prominently present at this
event. About 110 P.G. students, along with faculty members from affiliated colleges, took
part in this event.

Outcome of the Programme:

To motivate the students to participate in the inter-collegiate level competitions.
To build different mathematical skills and concepts.
To help the students to learn best when presented with a concept they can visualize.

Students will be to use language creatively and imaginatively in text transaction and
performance of activities.

All students participated in all the events enthusiastically and it was a great learning
experience for all of them.

Student received E-certificate of participation.

YV VWV V VVYV

Name & Contact No. of Expert (if any):

Dr. M.V.Dawande, Professor, Bhartiya Mahavidyalaya, Amravati, Contact N0.9421743937
Dr. P.P. Khade, Associate Professor, Vidyabharati Mahavidyalaya, Amravati,

Contact N0.9421829832

Dr. Ashwina Rangari, Assistant Professor, Adarsha Mahavidyalaya, and Dhamangaon Rly.
Contact N0.9403116400

@ -

Dr. V. G. Mete
Professor & Head
Department of Mathematics,
R.D.LK. & K.D. College, Badnera-Amravati
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Photo Gallery
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Sant Gadge Baba Amravati U
NAAC Re- accredited with ‘B++'
on the eve of Nantional Mathematics Day - 2021
Rajiv Gandhi Science & Technology Commission, Govt. of Maharashtra Sponsored
UNIVERSITY LEVEL EXHIBITION

ON
MTHEMATICAL CHARTS AND MODELS COMPETITION
CERTIFICATE
Dr./ Mr/Ms.
of.
has actively participated in the Exhibition on “} ical Charts and Models for PG. Students”, organized by

the Department of Mathematics & IQAC, Sant Gadge Baba Amravati University, Amravati, in collaboration with Department
of Mathematics, R.D.LK. & K.D. College, Badnera (Rly.), Adarsha Science, ].B. Arts & Birla Commerce Mahavidyalaya,

Dhamangaon (Rly) and Shri Dr. R.G. Rathod, Arts and Science College Murtizapur, held on December, 21, 2021
He/She stoodat____position. 5
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1. Name of Organising Department Mathematics

2. Name of Activity : Workshop on NET/SET Guidance in
Mathematical Sciences

3. Place of Activity : Dr.K.G.Deshmukh Hall, SGBAU, Amravati
4. No. of Participant : Students: 165, Teachers: 25

Resource persons: 06
5. Date ; 22" December,2021

Details of Activity (In Brief):

As per MOU, on the occasion of ‘National Mathematics Day’ one day workshop on
NET/SET guidance in mathematical sciences under the best practices in university was
organized on 22" Dec., 2021 in collaboration with department of mathematics, Sant Gadge
Baba Amravati University, Amravati, Adarsha Mahavidyalaya, Dhamangaon Rly.and Shri.
Dr .R.G.Rathod Arts and Science College, Murtizapur. About 196 members including
Faculty members and Research Scholars, PG students from various colleges participated in
the workshop. Key Note address was given by Dr. G.S.Khadekar , Dean Science and
Technology, RTM ,Nagpur University, Nagpur. In this workshop, the resource persons
guided the students byg iving various examples and tricks. This programe was carried out in
three sessions.

Outcome of the Programme:

» This workshop will help the students to make them ready to face the challenging
questions, thereby crack the examination.

» Participants got motivated to clear the CSIR-UGC NET / SET Exams.

» Studentswill be motivated to organize such type of useful workshops in future.

Name & Contact No. of Expert (if any):

Dr. G.S. Khadekar , Dean Science and Technology, RTM ,Nagpur University, Nagpur
Contact No. 9011323123

Dr. Sahare, Assistant Professor, Institute of Science,Nagpur, Contact N0.8055156130

Dr. G.L.Gulhane, Professor,SGBAU, Amravati, Contact N0.9527360926
Dr.S.P.Kandalkar,GVISH,Amravati, Contact N0.9423426316

Dr.V.B.Raut,Principal Mungsaji Maharaj Mahavidyalaya, Darwha, Contact N0.9284767627

@

Dr. V. G. Mete
Professor & Head
Department of Mathematics,
R.D.LK. & K.D. College, Badnera-Amravati
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Works
NET/SET GUIDANCE IN
IR arhemaTicaL science

a2

................

wsros |
a NET/SET GUIDANCE IN |

IR vathenaTicaL science i
Wednesday, Dec 22 2021 !

Ei/

Wednescay. Do 22 2001

Workshop }
o }

NETISET Guiance iy |

.\ MATHEMATICAL ScieNce f

Accredited by NAAC with 'A' Grade
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You are cordilly nvted 0 grcethe naugaral unctionof
‘Workshop on NET / SET Guidance in Mathematical Sience

Sant Gadge Baba Amravati University, Amravati
NAAC Re- accredited with 'B++' grade

on the eve of Nantional Mathematics Day - 2021
Rajiv Gandhi Science & Technology Commission, Govt. of Maharashtra Sponsored
WORKSHOP
ON

NET/SET GUIDANCE IN MATHEMATICAL SCIENCE

CERTIFICATE

Dr.N.R.Dhande  prof, (Dr) HM. Deshmukh  Mr.P.S. Deshmukh  Mr. Y.V. Choudhary
President Vice President | Treasurer Secretary

ipatedin the workshap on NET /SET guid hematical
Sant Gadage Baba Amravati Univesity, Amrava i collaboration with Departmentof Mathe
Adarsh Scence B Arts & Birla Commerce Mahavidyalaya, Dhamangaon (Rly, and Shr.
Murtizapur, held on December 22,2021,

RefNo. RDIKKO) 202)-22

Date:04 //2 [2020

To.

The Head, ’

P.G. Department of Mathematics,

Sant Gadge Baba Amravati University, Amravati

Subject: Organization of one day workshop on “NET/SET guidance for P.G.

mathematics students. v
RiSir, T
As your department is esteemed in the university with all facilities, our ¢

wishing to organize one day workshop on “NET/SET guidance for P.
students™ on 22* December, 2021 on the eve of Ramanujan birth
collaboration with your department. We are ready to share expendi
support. It gives me an immense pleasure I(gwuwm
We anticipate your v-luablnmwm a

On the Occasion of National Mathematics Day-2021
TY LEVEL

OoN
NET/SET GUIDANCE IN MATHEMATICS

 000-10:00 am

Time

10:00 - 11:30 am.

st of Honours:
e Mbmer SGBAU, Amravati
Man. « Council Mt o
g i Dr. Y. B. Gandote
Adarsh Science J
“wniria

Inauguration |
of
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4% Vidarbha Youth Welfare Society's

Bar. Ramrao Deshmukh Arts, Smt. Indiraji Kapadia Commerce &
Nyayamurti Krishnarao Deshmukh Science College, Badnera-Amravati.
Departiment of Computer Science

\ And
‘Kg‘!‘_ Pune Academy of Advance Computer Technologies

Keep You Ahead

CERTIFICATE

This is to certify that
Mr./Mprs. @ro‘h’ks)m S. khondaxr

has successfully completed 5 days Short Term Course on

"Web Development"'
h
N rom 17 Feb. to 25" Feb 202
A sindre o f 0
& ‘%.ﬁ , ; g .
\ A o ,)5%:» \j ‘ - ﬁ y
o \"JMr S. S. Lakde Prof. S. G. Choudhary Dr. R. D7 Deshmukh
’ (Center Co-Ordinator) (Convener & Head) (Principal)
(PACT, Amravati) ( Department of Computer Science )

( RDIK& NKD C ollege, Badnera- Amravat )
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Shivaji Nagare AMRAVATI - 444 603 (M.S.) o
Re-Aceredited with 'B’ Grade By NAAC

Index No. J-02-01-044 o Pay Unit No.<036 @ Udise No. 27071505414

sratsutee v imalabar Deshmulkh Mahavidyalaya (
e

B 07212060355 (OF1), 2664929 (I
c-mail: elg amt mvd ssesaorg  evebsite : www.mivdcollege.org
LIS .
hie Mr H " ‘“ML".‘. Prineipal Founder President
”“”i'm’}“’ Hantivardhan p, Deshimukh Dy Mrs, Sanyvouceta S, Deshmnkh D Panjabrae ajias Bhausaheb Deshmukh
Shr Shivingt Fducation Sovieny, Amraali NS¢ (Microbiology), PhD. MCAL DL LD Bar-Act-1 aw

Date : 2”8/2‘)

MEMORANDUM OF UNDERSTANDING

THIS MEMORANDUM OF UNDERSTANDING IS MADE ON 21 MARCH 2021
BETWEEN:

1. Shri Shivaji Education Society's, through its Principal (here in referred to as “Matoshree
Vimalabai Deshmukh Mahavidyalaya, Amravati which expression shall, unless

fepugnant to the context, be deemed to include its successors and permitted assigns) of
the FIRST PART.

2. Vidharbha Youth welfare Society’s RDIK & K.W.College, Badnera through its
principal (here in referred to as “RDIK” which expression shall, unless repugnant to the

context, be deemed to include jts successors and permitted assigns) of the SECOND
PART.

NOW IT IS HEREBY AGREE BY AND BETWEEN THE PARTIES HERE TO AS
FOLLOWS:

1. This MOU shall commence from the date of execution and shall remain in force for the
period of three calendar years from the date of this execution.

2. Upon the expiry of the term this MOU shall, be Renewed for the period of three years on
the terms and conditions to as may be naturally agreed.

3. Either party will not pay any amount for the said MOU.
4. Both the parties shall collaborate to provide students and teachers the necessary

atmosphere and facilities for the promotion of:
1. Publication of research works in various disciplines.
ii. Inter-disciplinary and multi-disciplinary studies.
iii. Participation and support in various academic and extension activities.

FIELD OF COOPERATION:

- Both the institution shall evolve a mutually acceptable schedule to develop programme hold

Seminar and exchange visits. It also includes

116
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| Conducting Seminars, Conferences and Workshops

-ation and sharing of Academic 55
7. Collabmat'o aring of Academic Data, Scientific Informati »
. ormation, Intellectual Property,

Articles and Publication.

. QuiZ. Essay, Poetry, Elocution ete. Competition

" Arranging Guests Lectures.

Dispute, if any, arises relating to execution and implementation of the present MOU, as well as
working under present MOU, shall be amicably settled by discussion primarily by the then

principal of Matoshree Vimalabai Deshmukh Mah

avidyalaya, Amravati and the then Principal

ofRD.IK & K.D. along with one authorized representative of both the parties. This shall from

the grievance committee whose decisio

SIGNED BY THE PRINCIPAL
Dr. R. D. Deshmukh

RWI K & K. W. College,
Badnera

IN THE PRESENCE OF:

Dr. Shobha Rokade

Head, Department of Marathi

RW.IK. & K.W. College
Badnera

n shall be final and binding on both the parties.

g

rincipal

Matoshree Vimalabai Deshmukh

Mahavidyalaya Amravati
PRINCIPAL
Matos‘mee\ﬁmalabaiDesthktt
Mahavidva]ava.}&mravatl.

ol

Dr. Manda M. Nandurkar

Head, Department of Marathi
Matoshree Vimlabai Deshmukh
Mahavidyalaya, Amravati
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1. Name of Organising Department : Department of Marathi
2. Name of Activity ; State level Poet Festival
3. Date of Activity : 23/07/2021

Details of Activity:

Marathi Literature Society, Department of Marathi, Bar. R.D.l.K. & K.D. college,
Badnera was arranged Online poetry festival on the theme “PawusDhara” (Rain Water) on
23/07/2023 at 2:30p.m.

Dr. R. D. Deshmukh, Principal Bar. R.D.l. K. & K.D. College, Badnera was the
chairperson of the festival and Dr.SangeetaArbune (Mumbai) was the chairperson of the

poetry presentation.

Raining in Rainy season have important in human lives and for nature. Rain in
Literature and poetry has been a vivid symbol to express complex emotion. It symbolizes
renewal and cleansing sorrow and joy. It also expresses the emotion of Romanticism. The
rain symbolizes regeneration and growth, the full spectrum of life and the heartaches and

laughter that nourish us and make us who we are.

Dr.UrmilaChakurkar, Dr.ChhayaVidhale, VrushaliVivek, Sau. VaishaliDande,
ChitraKshirsagar, RasikaDeshmukh, Dr.MandaNandurkar were presented their poems on rain

and interpreted the importance of rain in their lives.

Dr.ShobhaRokade H.O.D., Marathi Department talk on the theme ‘Pawus’ and
introduced the participated renowned poets. Dr.SangeetaAbuneaddress the poets. The whole

programme was conducted by MandaNandurkar.

@l( ey

_ /ABSOCicls Professor
BrR.D.1LK & x D.College Badnem
Amravatl

( ng fﬁ?ﬁ/ )
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Pune Academy of Advance Computer Technologies

Contact No: - 9552781708, 8668318771

i&\fgu Ahead  Email Id :id2prashant@gmail.com

Memorandum Of Understanding(MoU)
Between

Bar. RamraoDeshmukh Arts, Smt. Indiraji Kapadia Commerce and.
NyaymurtiKrushnaraoDeshmukh Science College, Badnera Amravati.

And
Pune Academy of Advance Computer Technologies(PACT),

Amravati

Sub : Conduction of Continuing Education Program at this Institute.

Ref : Proposal submitted for starting of 30 days Project Guidance Training for the students of
Computer Science Department, RDIK College Badnera.

MISSION:

PACT Amravati is company inspired and motivated by innovation and deliverance. We believe
in building unique, different and solid products. Our experience and enthusiasm runs deep in
our veins and is seen in the polyglot staff.

Purpose of MOU:

< To create Multi-Skilled Technical manpower to satisfy the local requirements
& To strengthen Entrepreneurship Development Activities.
% To promote self employment.

J

Both agree mutually on the following points :

> Publicity and Promotion: PACT Amravati will promote training program &
workshops.
» Faculty :PACT Amravati will provide highly skilled and experience faculty

Venue: The training program shall be conducted at RDIK and NKD Collége- Badnera

» Expenses: PACT Amravati will provide all the necessary softw : .
s are too
material required for training. Ikit and printed

pune Academy Of Advance Computer Technologies , 302, Shivaji Commercial Ravi Nagar, Amravati
; , Amravati
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'?‘ Pune Academy of Advance Computer Technologies

: 1
JouAhead  Email Id :id2prashant mail.com Contact No: - 9552781708, 866831877

» Workshop Fees Rs 1500 per student.

> Wor kshop Duratiop : o™ March 2022 To 31 May 2022. _

> Software and reference material:- PACT Amravati will undertake the responsibi.lity

of providing the software and reference material to the training program mention into.

the para,

Monitoring Coordinator of EDP cell of RDIK and NKD College, Badnera and EPP

assistant wil monitor the training programmers by frequently by visiting the training

centers.

> Change in training program mentioned in the para 6 can be made mutual understanding
with respect to Contents, duration and fees, any training programs can be cut and new
training program can be introduced as per need of society.

> Examination: Separately Certification will be issued for successful candidate by PACT
Amravatj and College.

> Validation of MOU :MOU period will be One year from the date of sign the
agreement and renewed and renegotiated at the end of period on demand from either
both sides. The agreement is being executed for promotion of mutual goals through co-
operation and trust. However in case of any conflicts, the conflicts shall be resolved
amicably by sitting across the table or otherwise the agreement stand terminated by the
end of month notice from either side,

> The share of M/s. PACT Amravati , will be distributed in 2 installments i.e. First
installment will be paid at the start of training after completion of the commencement
of course. And Second & final installments at the end of final evaluation of the course
will be paid in 7 days from finishing date of respective training,

Agreed to signed b
Managing Director Principal
(Prashant Narkhede) DIPRINI;IBAahmukh
: Bar. Ramrag Deshmukh Arts
PACT Amravati RDIRMbén

YAymuri Krushnarag Degpac. o \Iravati
clencs Collage, Badnera: Amravati.

122,
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Bar. Ramrao Deshmukh Arts, Smt. Indiraji Kapadiya Commerce, &
Nya. Krushnarao Deshmukh Science College, Badnera
Academic Year 2021-22

1.Name of Organizing Department / Committee: Department of Computer Science

2. Name of Activity : M.Sc. Project (under MoU)
3. No. of Participants : Students 15 Teachers 03 Other

4. Details of Activity (In Brief):

The project duration will be from 12/3/2022 t031/5/2022.The training language in

ASP.Net and MySQL Server.

Outcome of the Program:

» To understand the navigation control and standard control.
> To develop web application program using ASP.Net.
» To get introduce C# programming and understand ASP.Net.

> Dept knowledge of CLR and .Net Framework.

Name & Contact No. of Expert:
Prashant Narkhede (9552781708)
Pune Academy of Advance Computer Technologies (PACT)

- /Head
Department Of Computer Science
Bar R.D. Arts,Srat, LKk.Commarce

& Nay. K.D. Sclence College
Badnera-Amravat

+ iy
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MEMORANDUM OF UNDERSTANDING (MOU)

Between

Bar. Ramrao Deshmukh Arts, Smt. Indiraji Kapdiya Commerce
& Nyaymurti Krushnarao Deshmukh Science College

&

Rubicon Skill Development Pvt., Ltd.

Far Training students under Rubicon’s Connect with Work Pragram

This Memorandurm of Understanding is made at Pune on 10" day of March 2022
BETWEEN

Bar. Ramrao Deshmukh Arts, Smt, Indiraji Kapdiya Commerce & Nyaymurti Krushnarao Deshmukh
Science College, Amravati, Maharashtra 444701

here in after referred to as “THE COLLEGE" (Which term shall so far as the context admits be deemed
to mean and include its successors and assignees) of the First Part,

L4

AND

Rubicon Skill Development Private Limited a Company incorporated and registered under the
Companies Act, 2013, having its Corporate office at 9" Floor, Tower 1, Fountainhead, Nagar Road,
Vimannagar, Pune - 411014, Maharashtra, hereinafter referred to as “Rubicon” (which term shall so far
as the context admiis be deemed to mean and include its successors, administrators, executors and

assignees) of the Second Part.
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i,

P

irtrocuction
THE

Industry Ready Program (hereinafter referred to as "Training Program”) at THE COLLEGE,

THE COLLEGE Responsibilities:

e

2.3,

25,

2.6

2.7.

L. Shall nominate ose persan with adequate accountability and responsihility to coordinate the

. Sh

COLLEGE has decided to partner with RUBICON for the conduct of DXC's Shart Term

Training Program. He | She would act as the single paint of contact for the proposed Training

Program.

shall make asvailable the infrastructure {including 1T infrastructure, applications and

connectivity) required to conduct the Training Program.

Shall provide all the support services and facilities to RUBICON during the conduct of the said

Training Program. Adequate power backup through UPS and DG supplies during the training
sessions

all coordinate with RUBICON and faclitate conduct of all the assessments including the

assessment to be conducted by the external agency (if any) identified by RUBICON, as per
schedule communicated by RUBICON.

Provide lodging, wherever available, as per the standards of RUBICON for faculty conducting
the Training Programme for the total duration of the Training Program plus two days (one day
prior and one day after closure), The lodging so planned to be provided should be with

independent room (with attached toilet), regular water supply, clean, with accass to boarding

facilities, should have well lit approach and surroundings, have adequate safety & protection
and peaceful environment,

Shali share the details of students in a prescribed format to ensure that there is no duplication

of student data.
This is a multi-year program to create social impact. The college shall share few details to
assess the inmpact of the program. For €.g. Placernent details of trained students wil be

required to assess the impact of the program from one year to another year,
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3. RUBICON Responsibilities:

3.1 ‘\,”\3[3! i}r()‘v“éd{:‘ necessary training as oy m
o necessary training as per Training Program requirements and curriculum for

delivery as per Annexure | to this MOU

3.7 Will provide suitable faculti -
Will provide suitable faculties for the training exclusive for classreom yraininaiVirtual
wE

training

¢ 4 i d 3 e .
33, Will conduct assessment of its own and also arrange external assessment as raquired

4. Qther Terms & Conditions:
The following are other terms and conditions of engagement:

4.1.Batch Size: The batch size would need to be a min of 35 students and max of 100 students or 8
mutually agreed.

4.2.Each student would be made available for the Training Program for specified number of hours
per day for the duration of the Training Program

4.3.Pre-assessment & Selection: RUBICON may carry out pre-assessment of the students who
have applied for the course and shortlist the select candidates to undergo the Trafning
Program. The final decision on selection of candidates eligible to take the Training Program
shall be with RUBICON.

4.4, Training Program schedule:

4.4.1.The First Training Program scheduled commencement date is March 2022
4.5, Commercials:

451, Trajping Fees: The training Fees is as follows,

Gince this is a CSR funded Program there is no fea payable by THE COLLEGE for this Training

Program

A5.2. Payment Terrms
Not Applicable

126
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4.6 Cortification:

Students who are successful in the assessment conducted by RUBICON shall be awarded a

certificate post completion of the training program.

4.7.Term of engagement:

This Mot is valid from the date the MOU is made for a period of 3 (Three) years, however both
parties agree that based on mutual agreement, the terms may be extended. Both parties also

agree that terms may be renegotiated,

4.8.Limitations and Warranties ;

Both parties agree that it would be their endeavour to prevent any liability arising out of
default or non-compliance of the Mol terms by the other party.

4.9, Termination:

4.9.1. Both parties can terminate the MoU with a prior written thirty (30) day notice on
default of terms of non-adherence to any condition or responsibilities by the other
party as outlined in this Mol in case such default is not rectified within such 30 days.

4.9.2. Each party shall be at liberty to terminate this MOU with a written notice period of 3

{three) months to the other party without any compensation and seeking legal redress.

4.9.3. Both parties also agree that it would be their professional endeavour that despite any

termination of the MOU, progress would continve, without any prejudice to the

ongoing Training Program, which would be without any hindrance and would be
progressed for completion.
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5.

General Terms:

5.4, Both the parties may receive information proprietary te other party (the Confidential
information) in the course of performance of their obligations under this MOU. Confidential
Information is not meant to include any information which (a) is publicly available (b} is
rightfully receivad by the parties from third parties without accorapanying secrecy obligations;
() 1s already in either party's possession and was lawfully received from sources other than the
parties or (d) is independently developed by the parties. The two bodies understand and
acknowledge that the Confidential Information is valuable and confidential and agrees that it
will at alt times be kept in trust to be disclosed only to such persons as have a “need to know”

the same for the effective implementation of this MOU and that it will only be used by the
parties for the benefit of others.

5.2. Both the parties understand and agree that all written or other tangible data and
documentation developed or procured by the other party in performing its obligations under

this MOU, whether in printed or electronic farm, belongs to other party and that other party
will have all rights, titles and interests therein,

5.3.Both parties shall not use the name and brand of other party in any advertisement or maka any
public announcement without the prior written approval of the othar, However RUBICON will
have the right to use the testimonials/stories/case studies of students/College/University wha
have been the part of the Training Program for promoting the Connect with Work Program.,

6. Jurisdiction:

Inthe event of any litigation, the court of jurisdiction shall be Pune.

7. Indemnification

Both parties agree to indemnify each other and hold the other party harmless from and against any
claimn, loss, liability, or expense, including, but not limited to, damages, patent, and trademark

infringement, costs and attorneys' fees, arising out of or in connection with any acts or emissions of

their agents or employees, as related to the terms of this Mol).

Any claim, compensation, case initiated by any student against RUBICONICSR DONOR in relation
to the Training Program due to any acts or omissions of THE COLLEGE, RUBICON shall be

e
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defended and contested by THE COLLEGE at their sole expenses and cost keaping RUBICON/CSR
DONOR indemnified from the same.

8. Limitation of Liability:

Except for the indemnification obligations, both parties agree that the liability would be limited to

the amount of actual transactions between the two partias

9. Notices:

Any notices under this MOU will be sent by certified or registered mail, return receipt requested, to

the respective address of Parties as contained in this MOU. Such notice will he effective upon is
mailing as specified.

10. Intellectual Property Rights

10.1.  RUBICON explicitly warrants that it owns all the intellectual properties related to

content in all formats, the technology framework and all olher ralated objects and the THE

COLLEGE has no rights to use the content and mode of delivery for any other purpose.
10.2. Each party hereby undertakes to inform the other party of any violation of Intellectual
Property Rights or its unlawful use, under prevalent laws of India Further, each of the party
herein, agrees to co-operate with the other to the extent possible in the process of
investigating such cases of any violation of Intellectual Property Rights or its unlawful use
and taking legal action against the said infringement.
10.3. Upon expiration of this MoU, or two years petiod of time from the date of completion of the
courses, whichever is later, each party hereby agrees that it shall not make any claim on the
Trade Name or the copyrights of the other, which belongs exclusively to the other party,

nor shall either party use any trade name which is deceptively or confusingly similar to the
trade name of the other,




130

11, Force Majeure:

11

11.2.

Neither party to this MOU shall be liable for any failure or delay on its part in performing
any of its obligations under this MOU, if such failure or delay shall be result of or arising out
of Force Majeure conditions and, provided that the party claiming Force Majeure shall use
its best efforts to avoid or remove such cause of non-performance and shall fulfil and

continue performance hereunder with the utmost dispatch whenever and to the extent
such cause or causes are removed.

Any extraordinary event, which cannot be controlled by the parties, shall for the purpose of
this MOU be considered as a Force Majeure event. Such events include acts of God, acts or
omissions of any Government or agency thereof, compliance with rules, regulations or
order of any Government Authority. Provided however, if either party claims that existence
of any of the aforesaid conditions is delaying or disabling the performance by said party of
its obligations under this MOU, such party shall give immediate notice to the other party of

the existance of such conditions whose existence are claimed to delay or disable the
performance of obligations as aforesaid.
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IN WITNESS WHEREQF, to show theis assent, the duly authorize

} representative of the
hereto have signed the Mol and set their seals as below:-

i

parties

Party thhe First Part

For Bar, Ramrao Deshmukh Arts, smt, Indiraji Kapdiya

Commerce & Nyaymurtl Krushnarao Deshmukh Sclence
College

Signature of Authorised

} : } .Il.‘: ‘;‘_a.éte-gs% f&
Signatory : % 2 D. ﬁ“é?’;Sthk "o

Name of Authorised Signatory

Designation : ?@rnﬁff:)‘tg

Witness E&M

Signature of Witness

Me. Puyshgn N. Dwfm/,’t

Mame of Witness

Party of the Second Part For Rubicon Skill Deyelopment Pvt. Ltd.
Stamp of the Party: /

Signature of Authorised

Signatory

Name of Authorised Signatory . 7 Pravir Kumar

Designation Chief Executive Officer

Witness

Signature of Witness

Name of the Witness ‘




132

Name of Organising Committee
Name of Activity
No. of Participants

0w Dp e

Date and Time-

Details of Activity (In Brief):

Career Counselling & Guidance Cell

Workshop on Personality Development

Students — 156 Teachers-05
25/04/2022 to 28/04/2022

Resource Person Date

Topic

Points Covered

25.04.2022

Shri. Sangram Bagade

Goal Setting

How to set Goal in life, Importance
and need of goal setting, how to
achieve goal,

how goal helps to be successful in life.

26.04.2022

Public Speaking
and Presentation
Skill

How to speak in public and importance
of presentation skill in day-to-day life.
How to represent a topic beautifully,
how to effectively
communicate,information & ideas.
How to structure it, material to include
& importance of public speaking,
itsimportant elements and ability to
engage with an audience.

27.04.2022

E-mail Etiquette
and Telephone
Etiquette

How to write e mail, structure and
formation of e mail, types of e mail, set
of rules and principle for proper
conduct of communication involving
language, tone, format, etc effectively
and professionally, manner of using
telephone communication including
way of representation, greeting
thereceiver, tone of voice, choice of
words, listening skill etc.

28.04.2022

Body language
and Personal
Interview

Interview techniques, how to boost
confidence while facing interview,
importance of body language during
interviews for good impression,facial
expression etc. Interviews techniques,
developing positive attitude and
increase confidence level.
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Outcome of the Programme:

1.

w

It developed skills to embrace change, handle setbacks and thrive in dynamic work
environment.

Build self confidence, overcome self-doubt

Improvement in communication skills.

Improved ability to make decision and solve problems better.

Name & Contact No. of Expert (if any): -  Mr. Sangram Bagade (7309999184)

B.Tech, Savitribai Fule Pune University

Impulse corporate training & consultancy services

A

Dr. Atul R. Patil
DIRECTOR
Physical Edu. & Sports
R.D.L.K. & K. D.College
BADNERA

133



134

Workshop on Personality Development, Date: 25/04/2022 to 28/04/2022

SEAREEREn. |
=L |

[ ]
=

1 |
BN
WY

B3 cPs map camera

3

3THRTIAl, MH, IIRd

NH 53, Badnera, 3iH31gsl, 444701,

Lat 20.856559, Long 77.727243
04/28/2022 11:24 AM

SN A b

3THRTEAT, MH, ¥Rd

NH 53, Badnera, 3TH0ddl, 444701,

Lat 20.856559, Long 77.727243
04/28/2022 12:58 PM
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‘ Atterdance Sheet
Career Counseling and Guidance Cell

WORKSHOP ON PERSONALITY DEVELOPMENT
Guest Speaker - Mr. Sangram Bagade

Venue- rrof Ram NMeghan Hall 1D LK. college, Bandera

DATE -24 To 28 APRIL 2022

Name of Students  Class o Signature
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Badnera-Al
(Affiliated to Sant Gadg

Organized by

Department of Library,
Career Counseling and Guidance Cell
& Internal Quality Assurance Cell (IQAC)

Workshop on
“Personality Development

Date : 25 - 28 April, 2022

Time: 10 am to 12 noon

25.04.2022 Goal Setting

26.04.2022 Public Speaking and Presentation Skill
21.042022 E-mail Etiquette and Telephone Etiquette
28.04.2022 Body Language and Personal Interview

- Chair Person - - |QAC Coordinator - - Convener -

pr. Rajesh D, Deshmukh DOr. Aruna Patil Mr. Bhushan Dayawate Dr. Atul Patil

Principal, R.D.LK. & K.D. College, Librarian, Director,
(0. College, Badnera Badnera R.D.LK. & K.D. College, Badnera Physical Education
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1. Name of Organising Department : Mathematics

2. Name of Activity : Online University Level EssayCompetition
3. Nature of Activity : Co-curricular Activity

4. No. of Participant : Students: 199, Teachers: 15

5. Date of Activity : Feb. 5-15, 2021

Details of Activity (In Brief):

As per MOU, The Department of Mathematics organized an online university-level essay
competition for UG and PG students in collaboration with the Department of Mathematics and
IQAC, SGB Amravati University, Amravati, Adarsha Science, J.B. Arts & Birla Commerce
Mahavidyalaya, Dhamangaon (Rly), and Shri. Dr. R.G. Rathod Arts & Science College,
Murtizapur, from February 5-15, 2021. 199 students participated in this event. All winners
have been felicitated online by sending certificates and prizes.

The competition is divided into junior and senior divisions. For the essay competition, 161
junior division participants and 38 senior division participants from different Sant Gadge Baba
Amravati University, Amravati affiliated colleges participated. Out of the 29 essays in junior
division, 27 essays in senior division were selected for the final round.

In this event, Dr. P.P. Khade, Dr. A.P. Wasnik, and Mr.Mahesh Netneskar were subject
experts for the evaluation of the essay for the final round of the essay competition. Also, Mr.
Dhore, Ms. G.R. Jaju, Ms. R.M. Thakare,Mr. A.B. Khokale, and Ms. V.M. Wankhade worked
as subject experts for the evaluation of essays under the guidance of Dr. S.D. Katore, Dr. V.G.
Mete, Dr. S.N. Bayaskar, and Dr. A.S. Nimkar. Also, Dr. V.N. Mahalle, Dr. A.N. Rangari, and
Mr. A.O. Dhore worked hard for the success of the essay competition.

Outcome of the Programme:

students will be able to communicate mathematical ideas, reasoning and findings.
student will be able to use appropriate mathematical language (notation, symbols,
terminology) in both oral and written explanations

use different forms of mathematical representation (formulae, diagrams, tables, charts,
graphs and models)

Students can "think outside the box™ or from diverse perspectives by participating in
competition.

Student received certificate of participation.

YV V. VYV VYV

Name & Contact No. of Expert (if any):

Dr. P.P. Khade, Associate Professor, Vidyabharati Mahavidyalaya,Amravati,

Contact No. 9421829832

Dr. A.P. Wasnik, Associate Professor,Bharatiya Mahavidyalaya,Amravati,

Contact No. 9860011484

Mr.Mahesh Netneskar , Assistant Professor, Bapumiya Science College, Pimpalgaon Kale
Dist. Buldana, Contact No. 9604335210

@ -

Dr. V. G. Mete
Professor & Head
Department of Mathematics,
R.D.L.K. & K.D. College, Badnera-Amravati
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UNIVERSITY LEVEL ESSAY COMPETITIONS

Organized by
The Department of Mathematics & IQAC,
Sant Gadge Baba Amravati University, Amravati
in Collaboration with
Department of Mathematics,
*R.D.1. K. &K.D. College, Badnera, Amravati.
* Adarsha Science, J. B, Arts & Birla Commerce Mahavidyalaya, Dhamangaon (Rly)
¥Shri. Dr. R .G. Rathod Arts and Science College, Murtizapur, Dist,Akola

About Essay Competitions

Knowledge has become the main wealth of nations, society and people. Hence,
investingin research, innovation and education is now the key-leverage for competitiveness
and prosperity in country. At the heart and foundation of this challenge, mathematics plays a
crucial role as it provides a logically coherent framework to society or mathematical
community. The role of mathematical sciences in civilization has been of central importance
for centuries. The current trend to a global economy and a knowledge society has placed
information and innovation technologies , increasingly dependent on scientific research
driven by Mathematics. In order to increase the knowledge of the subject of Mathematics as
well as to apply the knowledge gained in Mathematics in all fields , it has been decided to
organize an essay competition on some of the topics of Mathematics. The Competition is
divided into Junior and Senior divisions.

CHIEF PATRON

[=]

Dr. M. G, Chandekar Dr. Rajesh Jaipurkar
Hon'ble Vice-Chancellor, Hon'ble Pro-Vice Chancellor,
SGBAU Amravati SGBAU Amravati
PATRON
s
B

'
¢
Dr.S.D. Katore Dr.Y.B.Gandole  Dr.R.D.Deshmukh
Prof. & Head Principal Principal Principal
Department of Adarsha Science R.D.LK. &K.D. College, Shri Dr, R.G. Rathod
Mathematics 1.8, Arts & Birla Badnera, Amravati. Arts & Science College,
SGBAU Amravati Commerce Mahavidyalaya, Murtizapur, Dist. Akola
Dhamangaon Rly.

Topic
* Mathematics - Base of Human life
* Contribution of * Role of Mathematics
Ramanujan in Mathematics in Sport Field

* Role of Mathematics
in Life Sciences

Eligibility Criteria

The participant must be enrolled as a student in a graduate /postgraduate /M.Phil /
Ph.D from affiliated colleges and Post Graduate Department of Mathematics,
SGBAU, Amravati for the session 2020-2021.

Importance Dates:

All Essays should be send to mathsgenius2021@gmail.com and google
form up to 15" February 2021

Awards

* Role of Mathematics in
Technology of 21st Century

Junior Division Senior Division

Enrolled in U.G. Level Enrolled in PG. /M.Phil /Ph.D. Level
1000 Words 1500 Words

+ 1" prize- Rs.1501/- + 1 prize- Rs. 2101/-

+ 2" prize- Rs.1101/- + 2" prize- Rs. 1501/-

+ 3" prize Rs. 901/ + 3" prize Rs. 1101/-

+ Consolation Prizes: Rs. 501/ + Consolation Prizes: Rs. 701/-

+ All Participants Will be Awarded a Certificate of Participation .
Organizing Committee

Dr. V. G. Mete Dr. S. N. Bayaskar Dr. A. S. Nimkar

Professor & Head, Assistant Professor & Head, Assistant Professor & Head,
Department of Mhesnatics, Department of Mathematics, Department of Mathematics,
RDIK &KD. College, Adarsha Science, J, B. Arts & Birla Shri. Dr. R G. Rathod Arts and

Badnera, Amravali. Commerce Mahavidyalaya, Science College,

Dhamangaon (Rly). Dist. Amravati Murtizapur, Dist, Akola

Dr. V. N. Mahalle Dr. A, N. Rangari Dr. A. 0. Dhore

Assistant Professor, Assistant Professor, Assistant Professor,

Department of Mathematics,
RDIK &KD. College,
Badnera. Amravati.

Department of Mathematics,
Adarsha Science, J. B. Arts & Birla
Commerce Mahavidyalaya,
Dhamangaon (Rly), Dist. Amravati

Department of Mathematics,
Shri. Dr. R G. Rathod Arts and
Science College,
Murtizapur, Dist Akola

For Enquiries Contact
8956252244, 9423621627, 9420834291
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List of Participants: Junior Division

Sy Name of the Students Class College/Institute Contact Number and
No email
o1 Jaykishan Ashok Sardar B.Sc-II1 G.S.College, Khamgaon 7350117115
o2 Sakshi Tukaram Bobade B.Sc-II1 Shri.Dr.R.G.Rathod Arts and 9420384219
Science College.Murtizapur
o3 Shreya Ramrao Gulhane B.Sc-II1 Shri.Dr.R.G.Rathod Arts and 9322756791 .
Science College,Murtizapur g““’““es‘”e 14 mail.co
o4 Reshma Anant Tale B.Sc-11 Shri.Dr.R.G.Rathod Arts and Reshmatale 19(@ gmail.com
Science College.Murtizapur
os Shivani Vijay Kakode B.Sc-11 Shri.Dr.R.G.Rathod Arts and Shivanikakoded7@ gmail.co
Science College Murtizapur m
o6 Saurabh Ramesh B.Sc-II1 G.S.College .Khamgaon 8459639407
Manmode Saurabhmanmode717@ gmai
l.com
o7 Sakshi Niranjan Pachade B.Sc-III Shri.Dr.R.G.Rathod Arts and PachadesakshiS @gmail.com
Science College.Murtizapur
os Somnal Santosh Lonkar B.Sc — Shri.Dr.R.G.Rathod Arts and 9359715482 .
111 Science College.Murtizapur Sonallonkard444 @guail.com
o9 Pratiksha Sadanand Giri B.Sc-II1 Shri.Dr.R.G.Rathod Arts and 9112995991
Science College.Murtizapur
10 Muskan Rajesh Gupta B.Sc-II1 Shri.Dr.R.G.Rathod Arts and 9890277399
Science College.Murtizapur
11 Divya Harjani B.Sc-IO1 Shri.Dr.R.G.Rathod Arts and 7498165887 <
Science College.Murtizapur Divyshariani70@;sanail.com
12 Akanksha S Khandalkar B.Sc-11 - A -shakhandallkar3 @sgna
il.com
13 Akshay Vijay Wankhade B.Sc-II1 G.S. Arts,.Comimerece 9112841738 s
&Science College Khamgaon | Akshaywankhade23128@
mail.comn
14 Ashwini Prakash Adsod B.Sc-II Shri.Dr.R.G.Rathod Arts and adsodasvini@. il.cor
Science College . Murtizapur
1s Ashwini kale B.Sc-111 Rajashri Shahu Science =
College.Chandure Rly
16 Ambika Pramod Anbhore B.Sc-II Shri.Dr.R.G.Rathod Arts and 9623803069 .
Science College.Murtizapur L——————@@———on:bh°"ea“‘b‘k“9‘ 2gmail.c
17 Sakshi Nilkanthrao Dike B.Sc RDIK &KD College.Badnera 703807642
Sakshidike2 @gmail.com
1s Prachi Pramodrao Dhaye B.Sc-11 Shri.Dr.R.G.Rathod Arts and 7499601298 3
Science College.Murtizapur Erachidhayel 23 @gmail.com
19 Sanjana Sunil Awalwar B.Sc-II1 Shri.Dr.R.G.Rathod Arts and 9130130886 .
Science College.Murtizapur sanjanas wal war@gmail.com
20 Divya RavindraWankhade B.Sc-II1 Shri.Dr.R.G.Rathod Arts and drw4112000@gmail.com
Science College. Murtizapur
22 Chanchal Ravindra L.odam B.Sc-1I Shri.Dr.R.G.Rathod Arts and chanchallodam(@ gmail.com
Science College.Murtizapur
23 Deepali K. Rawlani B.Sc-11 Shri.Dr.R.G.Rathod Arts and 9767382410 .
Science College. Murtizapur Ee palirawlani20@ gmail.co
24 Bhagyalaxmi Haridas B.Sc-III Shri.Shivaji Arts,Commerce badarkhebhagyalaxini@gmai
Badarkhe & Science College. Akot Leom
2s Kanchan Sanjay Anasane B.Sc-II1 RILT College of 7620886974
Science.Akola Kanchananasaneo1S07@gm
2 ail.com
1
25 Bhakti Vijayrao Kale B.Sc-11 Shri.Dr.R.G.Rathod Axts and 7620846149 -
Science College.Murtizapur o2 D ail.com
27 Vrushali Sanjay Yadav B.Sc- G.S.College, S604
Khamgaon VrushalivadavO3 O3 @ <
om
28 Tejal Ganesh Umale B.Sc-11 Shri.Dr.R.G.Rathod Arxts and
Science College. Murtizapur
29 Diksha Arvind Tayade B.Sc Shankarlal Khandelwal ©322142933
college. Akola dilssl Cvinclta nail.c
o
30 Karishma Rameshlal B.Sc-1I1 RI.T College of S37371S5438 - " "
Panjwani Science.Akola Eaxist Vv 1
31 Manisha Zinzurde B.Sc Shri.Dr. R.G.Rathod Arts and anis! i = 2 -
Science College.Murtizapur om
32 Vaishnavi Ganesh Giri B.Sc Shri.Dr.R.G.Rathod Arts and 7083031204
Science College Murtizapur M gg22002@ganail.com
33 Jidnyasa Anil Baraliva B.Sc-1I Bapumiya Sirajoddin Patel aralivao s smanail.c
Arts.Commerece & Science
College.Pimpalgaon Kale
34 Avantika Anant B.Sc-I11 Phulsing Naik College.Pusad 9322708381 =
Suryawanshi Suryaw, hiavanti
il.com
35 Gauri Shivaji Kandre B.Sc-IIT1 Shri.Dr.R.G.Rathod Axts and 9420358717
Science College.Murtizapur
36 Amnjali R Mahajan B.Sc-I1 Shri.Dr. R .G.Rathod Arts and 76660557913 &
Science College.Murtizapur Mahajananialil 299 @ muail.c
om
37 Neha Sopan Ganeshpure B.Sc-III1 Shri.Dr. R.G.Rathod Axts and 7666527491 = >
Science College. Murtizapur Suaneshuenelhal O gail.
com
38 Nagima Khatoon Afsar B.Sc-I1I Bapumiya Sirajoddin Patel 9604335210 R
Khan Arts. Commerece & Science Nagmakhan27601 @ smail.co
College.Pimpalgaon Kale =
39 Priya Shailendra Thakare B.Sc-I1I Shri RI.T College of Science . 9657238689 .
Akola Ay 2 - &
<40 Mary Michael Dandge B.Sc-11 RDIK KD College. Badnera PO0G67248389/7378865294
Marvdandged S6 @ il.com
41 Sumit P Tikar B.Sc-I Shankarlal Khandelwar
College. Akola
az Anuradha Gajanan B.Sc-1I11 Shri.Dr. R.G.Rathod Arxts and 9130979246
Bhonde Science College.Murtizapur AT L2 O
a3 Pranali Kailas Tambade B.Sc-11 Shri.Dr.R.G.Rathod Axts and PranalitambadeOl2@zmail.c
Science College Murtizapur
a4 Samiksha Dinesh Bhusari B.Sc-1 Shri.Dr.R.G.Rathod Axts and Sami 13 2S@ mnail
Science College. Murtizapur com
as Sakshi Vasant Tayade B.Sc-IIT Shri.Dr.R.G.Rathod Arts and 8010532954 9
Science College.Murtizapur e — l.c
40 Ankita Vinod Satinge B.Sc-111 Shri.Dr. R.G.Rathod Axts and 9623034356 )
Science College.Murtizapur Aukitasatingel 23 ganil.co
Pty
BT Heena Iram Abdul Hannan B.Sc-11 Bapumiya Sirajoddin Patel ©021298311 .
Arts.Commerece & Science EHeepairamd 78 saail.com
College.Pimpalgaon Kale
a8 Jayshri Ramchandra B.Sc-1II Indira Gandhi Kala

Wasake

Mahavidyalaya .Ralegaon

2
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49 Pratiksha H Herode B.Sc-111 Shri.Dr.R.G.Rathod Arts and Pratikshaherode20 nail.c
Science College.Murtizapur om
50 Dipali R.Belurkar B.Sc-IIT Shri.Shivaji Arts,Comimerece
and Science College, Akot
51 Priya Ghanshyamadas B.Sc-11 G.S. Arts.Commerece& 9850547172 E
Nagdeo Science College.Khamgaon Privanagdev4 1@ gmail.com
52 Komal Chaudhari B.Sc.-1I Komalchaudhari28 7@ gimail.
com
53 Mohd.Danish Mohd. B.Sc-II1 Shri.Shivaji Arts.Comimerece 8806730159 X
Zheeruddin and Science College.Akot 2’::”“-“’“'”*35695 @gmail.c
54 Disha Panditrao B.Sc-II1 P.N.College,Pusad 9067592657/
hmukh 9325277577
Des . Dishadeshmukhl727@@ gmail
Lcom
b Aditi Deshpande - - =
56 Shubhangi Nattu Rathod B.Sc-II1 Shri.Vyankatesh Science 7499708967
B.Sc-II11 college.Deulgaon Raja Shubhangirathod2 825 @gmai
i * l.com
57 Amruta Dayanand B.Sc-IIT Shri.Dr.R.G.Rathod Arts and Amrutathakare 200 1@gmail.
Thakare Science College.Murtizapur com
58 Kranti Dyandeo Wasnik B.Sc-I11 Shri.Dr.R.G.Rathod Arts and Krantianjalil3@ gmail.com
Science College.Murtizapur
59 Ku.Ragini Vinod Karale B.Sc-1I1 Shri.Shivaji Arts.Comimerece RaginikaraleOS @ ail.com
and Science College,Akot
60 Dhanashri Ingle B.Sc.-I - Ingledhanashri201 S@gmail.
com
61 Sakshi Himmat Tambade B.Sc-11 - =
62 Priya Dilip Gosavi B.Sc-III | Shri.Dr.R.G.Rathod Arts and 9403752997 N
Science College,Murtizapur Bivugosavid43@snail.com
63 Sunil Narayan Rahate B.Sc.-II1 | G.S.College,Khamgaon 2669867913
2000@ganail.com |
64 Rutuja Vilas Bombatkar B.Sc.-1 G.S.College.Khamgaon 7038758693
1 A =) .
o1
65 Ku.Kajal Rambhau Pandit B.Sc-1 Neharu Mahavidyalaya Ner 9657669296/
8080927688
Krpandit 01 @ gmail.com
66 Swati Harishchandra B.Sc-1II RLT college of science.Akola 9890269808
Irache iracheswati@ gmail.com
67 Anushka Sharad Bakal B.Sc.-1 G.S.Arts.commerece and 9112808601 .
Science college.Khamgaon isiEnbakalles il.co
68 Gayatri Narendra Mulley B.Sc-1 RLT college of science , Akola 7038043833
GavatrimuleyO9O@ gmail. com
69 Dnyaneshwari Pramod B.Sc.-II Rajashree shahu Science 7775877168
Ronghe College.Chandure Rly mw@m
70 Dipti B.Wasnik B.Sc-1 Nehru Mahavidyalaya Ner(P) Wasnikdipti 14@ gmail.com
71 Shradha Fate B.Sc.-II Fateshraddha9801 (@ gmail.com
72 Suraj Jakhade
73 Sameegha Hajju Shaikh B.Sc-IIT Phulsing Naik 9527148721 .
Mahavidyalaya.Pusad Sameeghashallch1757 -4
Lcom
74 Mrunal Varsha
75 Vaishnvi Subhash Ghotkar | B.Sc-IIT Shri.Dr.R.G.Rathod Arts and 9850085388
Science College.Murtizapur Yaishnavighoticar2 209@ams
il.com
3
76 Gauri Vilasrao Malthane B.Sc-I111 Shri.Dr. R.G.Rathod Axts and 7498268661 .
Science College. Murtizapur malthanegauri@@ gaiajl.con
78 Ashwini Rameshwar B.Sc G.S.College.Khamgaon 8830559161 )
Sonone i\szugmzh&mli@zmﬂ.sg
79 Rahul Gulabrao Warokar B.Sc-I111 Shri.Dr. R.G.Rathod Arxts and
Science College. Murtizapur
80 Ku.Shital Narendra Khade B.Sc-I111 RDIK &K D Badnera 8605075545
Khadeshital 65@ smail.com
81 Rajsi Kingri RajsikingriZ00 1l cogmail.com
82 Riya Shailendra Thakare B.Sc Shri.RILT college of Science . SEAF2IVEE- E
Akola Riyathakare 188 @smail.com
83 Radhika Arun Mankar B.Sc Shri.Dr. R.G.Rathod Axts and 96?:“352985 »
Science College.Murtizapur B Z 2920
84 Pratiksha Sudhir Bhonde B.Sc Shri.Dr.R.G.Rathod Arxts and 7020900183 .
Science College.Murtizapur Eratilkahabonde2000¢D suail.
85 Bhushan Dipakrao B.Sc.-11 Indira Gandhi Kala 7387‘893?24 sy ‘
Deulkar Mahavidyalaya. Ralegaon c':‘n shar licar3 1 (@sonail
86 Dhanashri Anil Barshe B.Sc.-1I1 RILT College of SS62069538 )
science.Akola Barshed7773@xmail.com
87 Tabssum Khan Tabssumafro. Cegmail.com
88 Vaishnavi Divakar N aishnavideshmukha 22001
Deshmukh @zmail.com
89 Pallavi Vijay Wakode B.Sc-I1 Contribution of Ramanujan in WakodepallaviO63 @mmail.c
Mathemathics om
oo Heena Mohammad B.Sc-11 Heena786siddiqui@ simail.co
Mustafa Siddiqui fomend
°1 Poonam Arvind Rajurkar B.Sc-1II Contribution of Ramanujan in Rajuwrkarpoonam 1S @@gmail.c
Mathemathics om
oz Mayuri Prakash Adsod B.Sc1I Shree Dr. R. G. Rathod Art's and 2022682065
science College Murtizapur
s
o3 Neha Santosh Thakare B.Sc1I Shree Dr. R. G. Rathod Art's 7776925496
and science College
Murtizapur
o4 Jayshri Subhash Tarone B.Sc 11 Shree Dr. R. G. Rathod Axt's 8208308647
and science College
Murtizapur —
oS Kalyani vasant thakare B.Sc1 Indira gandhi kala 7721826190
mahavidhyalay ralegaon
°c IDhanshri santosh Ganjare B.Sc1 Shri RL'T College Akola 9112305939
com
57 Vaishnavi divakar B.Sc 11 Shree Dr. R. G. Rathod Art's 8658608298
Deshmukh and science College W
£ = 1@ email.com
Murtizapur
o8 Chanchal Pravin lodam B.Sc I1 Shree Dr. R. GG. Rathod Art's 826 28
and science College ﬁ‘nmup_dnm.@nmgu.s_e
Murtizapur =
o9 Prashant rathi B.Sc 111 Shri RIL.T College Akola ©579243554
com
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100 Radha Gajanan Bhatkar B.Sc 111 Shree Dr. R. G. Rathod Axt's and 7218277087
science College Murtizapua
101 Aarti Himmatrao B.Sc 111 Shree D: R. G. Rathod Asrt’s and 9156030555
Bhagwatkar ™Mur artibhagwatkar 200 1 @ gmnail.
com
102 Chaitanya Bhende B.Sc1 Adarsh scicnce. jairamdas 7709640024
bhagchand arts and birla Chai 2 il
mahavidyalaya d 1y com
103 Jidnyasa anil Baraliva B.Sc 11 Bapuiniya sirajoddin patel Arts 9522098008
ce an college i ;:
zon kale om
104 Rudrani Yawale B.Sc1 Shree Dr. R. G. Rathod Art's and 7666676321
science College Murtizapur rudrax wale nail.com
105 Amnkita Bhashkar Rangari B.Sc 11 Shree Dr. R. G. Rathod Axrt's and ©356348905
i < Murti anlkitaran gario601 @ gmail.co
m
106 Sapana Dnyaneshwar B.Sc 11 hree Dr. R. G Axt’s and 7558605914
< hude < ™M sa lLcom
107 Nilimma sanjay nawale B.Sc 11 Shree Dr. R. G. Rathod Art's and 5307018510
science College MMurtizapus ili
108 Dhanshree K Rathod B.Sc 1L Shree Dr. R. G. Rathod Axrt's and 9175787157
science College Murtizapur rathoddhan:
109 Diksha Duryodhan B.Sc IT Shree Dr. R. G. Rathod Axt's and 9850071339 3
Zinjurde con ™Mur manisha 4 1e
110 Ankita Suresh Chambatkar | B.Sc I Rajarshee Shahu Science College. 9070126324
Chandur Railway Ankita cha eduin
111 Achal Rameshwar B.Sc1 Shree Dr. R. G. Rathod Axt's and 9356598935
11 achalwa 7a il.c
Waghmare
112 Vaishnavi Govardhan B.Sc 111 Shree Dr. R. G. Rathod Art's and 7720990325
Mohod science College Murtizapur 17 il.com
113 SHUBIHAM RAJU B.Sc 111 Indira Gandhi Kala Mahavidyalaya. SSs2731262
BHONGI E Ralegaon shubhbhongles S@gmail.com
114 Divya sudhakar badhe B.Sc 1T Shree Dr. R. G. Rathod Art's and 5146704211
science College Murtizapur i
115 Sushima Ramesh Chavhan B.Sc 111 Shree Dr. R. G. Rathod Art's and 8379808728
science College Murtizapur -
lLeom
116 Pratiksha Motiram Raut B.Sc II hree Dr. R. G- Ast's and 9175010133
science College Murtizapur pratiksharaut7 97 @email com
117 TDarshana Jitendra Bhatti B.Sc 11 Shree Dr. R. ;. Rathod Axrt's and 7218212412
science College Murtizapur | i i
118 Pranita Ashok Balang B.Sc 111 Shree Dr. R. G. Rathod Art's and ©322250716
science College Murtizapur ¥ 23
119 Mansi Sanjay Satao B.Sc II G.S. Science. Arts and Conmunerce 9970306097
College Kha aon mansisatac201 9@ gmail.com
120 pratiksha sadanand giri B.Sc 111 Shree Dr. R. G. Rathod Ast's and ©112995691
science College Murtiza pratikshagiriO01 1 @email com
121 Prerna Subhash bahe B.Sc 11 hree Dr. R. <. Rathod Art's and 74310179158
science College Murtizapur ars e
122 Pooja Gajanan Pawar B.Sc 1 Shri R.L.T College of Science A Aesaass
Akola RL ST com
123 Vaishnavi Pramod B.Sc1 Shree Dr. R. G. Rathod Axrt's and 9359269762
Wakode < ™ zap SRR R ey -
cou
124 Shivani prakash sable B.Sc IIL Shr Dr. R. G- Axt's and 9075247515
science Coll M sableshivani 9@ gimail.com
125 Dipali Ramesh Belurkar B.Sc 111 Shri Shivaji Arts Commerce and
Science College Akot o2 F =
126 Agrpita babarao Malthane B.Sc1I Shree Dr R. G. Rathod Ast’s and
11 Mo 121 @@eanail com
5
127 Sakshi Tukaram Bobade B.Sc 11 Shree Dr. R. G. Rathod Axt's and 9325824092
College Mur sakshibobade3 18 @gmail com
128 Nikita shrikrishna Dhotre B.Sc II G.S. college. Khamgaon 9309948996
dhotrenikitao@gmail.com |
129 Jayshri Ramchandra B.Sc 11 Indira Gandhi Kala Mahavidyalaya 7666160427
wasake Ralegaon hriwasake29120 il
com
130 Pooja vijay sable B.Sc1l Sh!‘ee Dr. R_ G. Rathod Axt's and 9561144632
< Mur Pvsable3 9@ gmail.com
131 Chaitali Sunil ghate B.Sc1l Shrce Dr. R. G. Rathod Art's and 8767003673
science College Murtizapur ghate601 3@ gnail.com
134 Vaishnavi Gajax)an B.Sc III Shree Dr. R. G. Rathod Art's and 9405077391
Dawange science College Murtizapur Vaishnavidawange 10@ gmai
l.com
135 Ku. Rupa Ajabrao B.Sc III Sbree Dr. R. G. Rathod Art's and 7767846625
Khobragade Coll Mur - rupakhobragadeOl 0@ gamil.
com
136 Pooja Sanjay Pathode B.Sc 111 Shree Dr. R. G. Rathod Art's and 9356355721
science College Murtizapur athodepujao il.com
137 Miss.Sonali Naresh Warthi B.Sc 111 Shree Dr. R. G. Rathod Art's and 7796498 16’
College Mur LN il.c
138 Pratiksha Sanjay B.Sc 111 Shree Dr. R. G. Rathod Art's and 76209.2.2975
Deahmukh science College Murtizapur deshmukhpratikshaO7 6@gm
ail.com
139 Ku. Vaishnavi Naresh B.Sc III Shree Dr. R. G. R.athod Art’s and 9607460194
Chandan i Coll Mur wvaishuchandan200 1 @gmail.
com
140 Rahul Gulabrao Warokar B.Sc 111 Shree Dr. R. G. Rathod Art's and 9637240854
i Coll Aurti rahulwarokarl23@ gmail.co
m
141 Prerana Gajax}m) Pawar B.Sc1l Shri.RLT College of Science Akola 7744853353
preranapawar.mnaths@ samail.
SOI
142 WVaibhavi Vishal Ghuge B.Sc III Shree Dr. R. G. Rathod Art's and Vaibhavighugel 7@ gemail.c
Coll Murti om
143 Divya sahebrao umale B.Sc 111 Shree Dr. R. G. Rathod Art's and 8805949589
i Coll Murti divyaumale S3@ gmail.com
144 Rachana Eknath Raut B.Sc 111 Shree Dr. R. G. Rathod Axt's and 8080220395
i Coll ™Mur rachanaraut444 @ gmail.com
145 Kunal Dadarao dm)gare B.Sc 11 Shree Dr. R. G. Rathod Arst's and 8830537618
science College Murtizapur kunaldongare2 1@gmail .com
146 Ankita Bharat Hingankar B.Sc Il Shree Dr. R. G. Rathod Axt's and 7218827165
i Coll Mur ar ankitah7 264 @gmail.com
147 Bhavana Vitthal B.Sc III Shree Dr. R. G. Rathod Art's and 9022944686
Malvalkar i Coll Murti bhavanamalvalkar@gmail com
148 Amol. Pmdip korde B.Sc 11 Shree Dr. R. G. Rathod Axt's and 8381004843
i Coll Murtizap amolkorde2001 @gmail.
149 Ashutosh Krishnamukar B.Sc 11 Shree Dr. R. G. Rathod Art's and 7775097082
Dubey i Coll Murti akdo16122001@ gmail.com
150 Sakshi ramesh khandekar B.Sc1I Shree Dr. R. GG. Rathod Axt's and ©112720773
science College Murtizapur Sakshikhandekar2 003 @gmai
l.com
151 Ajinkya Sadanandrao B.Sc 11 Shree Dr. R. G. Rathod Art's and 8605501721
Dhole i coll Mur ajinkyadholel 24 @gmail com
152 Bhagyashri S. Solanke B.Sc 111 th'ee Dr. R. G. Rathod Art's and 09764716725
College Murti bhagyashrisolanke 1999@ gm
ail.com
153 Sohail khan ahemad kKhan B.Sc 11 Shree Dr. R. G. Rathod Art's and 9730497481
i Coll Aurti Sohailkhan8270@gmail.com
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154 Naina Gopal ganeshpure B.Sc 111 Shree Dr. R. G. Rathod Art's and 8010029068
science College Murtizapur ngganeshpures 1299@gmail.
com
155 Sakshi Prakash Umak B.Sc 111 Shree Dr. R. G. Rathod Art's and ©022793211
science College Murtizapur sakshiumak25@ gmail.com
156 Poonam Ashok chavhan B.Sc 11 Shree Dr. R. G. Rathod Art's and 8010150168
science College Murtizapur poonamchavhanO0O@ gmail.
com
157 Gauri Shivaji Kandre B.Sc 111 Shree Dr. R. G. Rathod Art's and 7447828972
science College Murtizapur gaurikandre 2000@ gmail.co
m
158 Pranav raju bonde B.Sc 11 Shree Dr. R. G. Rathod Art's and 9022435745
science College Murtizapur pranavbonde 0@ gmail.com
159 Prachi A. Gawande B.Sc 111 Shree Dr. R. G. Rathod Art's and S325143566
science College Murtizapur gawandeprachi®d@gmail con
160 Deep umeshrao bonde B.Sc 111 Shree Dr. R. G. Rathod Art's and 9545077030
science College Murtizapur deepbonde205@ gmail.com
161 Mrunal Chavan B.Sc1 G.S Science. Arts and Commerce 8668371199
College. K mrunal. v2 8@ gmail.com
List of Participants: Semnior Division
Sy Name of the Students Class College/Institute Contact Number and
No email
o1 Rutuja Rajendra Bhopale M.Sc-I PGTD.Sant Gadge Baba
Amravati University. Amravati.
o2 Ruchika Naresh Lawange M.Sc-1 Shri.Dr.R.G.Rathod Arts and
Science College. Murtizapur ruchikal il com
03 Sakshi Nilkanthrao Dicke M.Sc RDIK &KID College. Badnera 703807642
Salkshidike2 @gina om
o4 Saurabh Sanjay Khade M.Sc-I11 R.A .College. Sawrabhkhadel 234 56@ saai
Washim 1 111
os Shivkanya Rajekar M.Sc-11 Rajekarshivikanya93 S snai
lLcom
o6 Minakshi B.Munwal M.Sc PGTD.Sant Gadge Baba 04239148506
Amravati University, Amravati. minakshimuwal@gmail . com
o7 Mayuri Vilas Raut M.Sc-I PGTD.Sant Gadge Baba S8056468594
Amravati University. Amravati. Mayuriraut301 2@ gmail.com
o8 Aarti D . Katore M.Sc-1 RLT College of Science.Akola OB 50862369
AartikatoreSO@ ginail com
o9 Kalyani Nanasaheb M.Sc-I Govt.Vidarbha Institute of 7387676934
Chunde Science and Chunadekalyanidd @gmail.c
Humanities, Amravati om
10 Trupti Sandip Davhale ™M.Sc-1I RILIT college of Science.Akola 8766857515
Truptidavhalel S@gmail.com |
11 Piyush R Thakare M.Sc-1 PGTD.Sant Gadge Baba 7020284514
Amravati University. Amravati. I Sushd 9@ gaail com
12 Rashimi Bulani M.Sc.-1 BulanirashmisS 9@ mail.com
13 Madhuri Bhele M.Sc-I1 R_A _College. Washim 7720896240
Madhuribhelel 234 @gmail.c
ona
14 Darshan Bharat Kalmegh M.Sc-I PGTD.Sant Gadge Baba Darshankalmeghl 999 @gmai
Amravati University. Amravati. Lcom
15 Komal P I_ohiya M.Sc-I1 R A College, Washim
16 Aaditi Chauhan M.Sc-1 Shri.Dr. R.G._Rathod Arts and aaditichauhan2912 @ gmnail.c
Science College. Murtizapur o
7
17 Pratiksha Rajesh Tayade M.Sc-1 Shri.Dr.R.G.Rathod Arts and ) 8975008565
Science College, Murtizapur Pratikshatayade9@gmail.com
18 Minal R Kalbande M.Sc-1 RDIK &KD College,Badnera 8149792413
Kalb: 111 1
19 Anuradha Sakharam Joshi M.Sc RDIK &KD College.Badnera Anuradhas)oshi3 0@ gmail com
20 Samiksha Dilip Hirole M.Sc-1 Shri.Dr.R.G.Rathod Arts and 9657140852
Science College.Murtizapur samikshahirole @gmail.com
21 Maitreyee Kishor Pathak M.Sc-I Adarsha Science, J.B.Arts & 9112675501
Birla Commerce Mahavidyalaya Pmaitreyeel 9909@gmail.com
Dhamangaon Rly
22 Rutuja Rajendra Dakhore 7774060914
M.Sc.-1 RutujaSdakhore@gmail.com
23 Pallavi Dilip Makode M.Sc-I PGTD.Sant Gadge Baba 9096217835
Amravati University, Amravati. Pallavimakode 123 @gmail.c
om
24 Renuka Dnyaneshwar M.Sc II Aadarsh science J.B.Arts Birla 7796721045
Vairale commerce Mahavidayla vairale29 1@ gmail.com
Dhamangaon rly
25 VINAY AJABRAO M.Sc1I Shree Dr. R. G. Rathod Art's and 7030535584
KHOBRAGADE science College Murtizapur VinaykhobragadeOS mail.
com
26 Jyoti Rajesh Ramawat M.Sc1I Shri RLT science College Akola 7775070498
ramawatjyoti 79 @gmail.com
27 Sharyu G. Kaple M.Scl PGTD,Sant Gadge Baba 9322502905
Amravati University,Amravati. kaplesharyu@ gmail.com
28 Rupali Sunil Waghode M.Sc1l PGTD.,Sant Gadge Baba 9049101175
Amravati University, Amravati. 1paliwaghoded 59 @gmail.c
om
29 Vaishnavi santosh matode M.Sc1l Shri RLT science College Akola 7796268385
vaishnavi.matode 19(@ gmail.
com
30 Rohini Mohan Wankhade M.ScII Shri RLT science College Akola 9890265502
rohiniwankhade79@gmail.c
o1
31 Ku. Shivani Bhojraj M.Sc1I Shree Dr. R. G. Rathod Art's and 9520688484
Villekar science College Murtizapur ivanibvi
com
32 Vaishnavee P. Ambulkar M.Sc1I Shree Dr. R. G. Rathod Art's and | 9552852848
science College Murtizapur N aishnaveeambulkarl 5@ gm
ail.com
33 Rutuja Shrikrushnarao M.Sc1l Shree Dr. R. G. Rathod Art's and 9325661067
Gawande science College Murtizapur mtujagawandel S4@gmail.com
34 Vaishnavi Rajendra kale M.Sc1I Shree Dr. R. G. Rathod Art's and 9975721089
science College Murtizapur Naishnavikalera@gmail.com
35 Punam Sanjay Metange M.Sc1l Shree Dr. R. G. Rathod Art's and | 7719987012
science College Murtizapur Punammetange 199 7@ gmail.
com
36 Suvarna Arvind Wakode M.Sc1 Shree Dr. R. G. Rathod Art's and Suvarnawakode 1999@ gmail
science College Murtizapur -com
37 Atharva Dinesh Saraf M.Sc1l Narsamma Hirayya Arts 8408047440
Commerce & Science college atharvasarafO2(@ gmail.com
Amravati
38 Rinku Balkrushna Donode M.Sc1I Shree Dr. R. G. Rathod Art's and | 7666203447
science College Murtizapur rinkudonode652@gmail.com
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List of subject Expert For First Round Evaluation of essay

Sr. Name of Teacher Designation Name of College
No.
01 Mr.A.O.Dhore Assistant Professor | Shri.Dr.R.G.Rathod Arts and Science
College , Murtizapur
02 Ms.G.R Jaju Assistant Professor Shri. Dr.R.G.Rathod Arts and Science
College , Murtizapur
03 Ms.R.M.Thakare Assistant Professor | Shri.Dr.R.G.Rathod Arts and Science
College , Murtizapur
04 Mr.A.B.Khokale Assistant Professor Shri. Dr.R.G.Rathod Arts and Science
College , Murtizapur
05 Ms. V.M. Wankade Assistant Professor | Shri.Dr.R.G.Rathod Arts and Science
College Murtizapur
List of Subject Expert for Final Evaluation
Sr. Name of Teacher Designation Name of College
No.
01 Dr.P.P.Khade Assistant Professor | Vidya Bharti Mahavidyalaya,
and Head Amravati
02 Dr.A.P.Wasnik Assistant Professor | Bhartiyva Mahavidyalaya, Amravati
03 Mr.Mahesh Netneskar Assistant Professor | Bapumiya Sirojaddin Patel
and Head Arts,Commerce and Science
college. Pimpalgaon Kale Ta Jalgaon
Jamod Dist Buldhana
List of Winner Participants: Junior Division
Sr. Name of Participant College Rank
No.
01 Ku.Dipti B.Wasnik Nehru Mahavidyalaya,Ner (P) I
02 Mr.Bhushan D Deulkar Indira Gandhi Kala Mahavidyalaya, Ralegaon Kale j1 1
03 Ku.Jidnyasa A Bartiya B.S.Patel Arts c,Commerce and Science I
College,Pimpalgaon Kale
04 Ku.Avantika A Suryawanshi | Pulsing Naik College,Pusad v
05 Ku.Sakshi N Dicke RDIK & KD College.Badnera A%
List of Winner Participants: Senior Division
Sr. Name of Participant College Rank
No.
01 Ku.Minakshi B Muwal PGTD,Sant Gadge Baba Amravati University, Amravati I
02 Ku Maitreyee K. Pathak Adarsha Science, J.B. Arts & Birla Commerce I
Mahavidyalaya, Dhamangaon (Rly)
03 Ku.Rohini M. Wankhade | RLT College of science, Akola IIx
04 Mr. Atharva D_Saraf Narsama Hirayya Arts Commerce and Science v
College, Amravati
05 Ku.Ankita Satinge Shri Dr.R.G.Rathod Arts and Science College v
Murtizapur
Cash Prizes
Prizes Junior Division Senior Division
Amount (Rs.) Amount (Rs.)
First Prize 1501 2101
Second Prize 1101 1501
Third Prize 901 1101
Consolation Prize 501 701
Total Amount 4004 5404
Place:-Murtizapur Dr.A.S.Nimkar

Date :-28/02/2021

In-Charge Essay Competition
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1. Name of Organising Department : Mathematics

2. Name of Activity : Workshop on NET/SET Guidance in
Mathematical Sciences

3. Place of Activity : AV Theatre, SGBAU,Amravati

4. No. of Participant : Students: 180, Teachers: 2Resource persons: 13

5. Date of Activity . 22" December,2020

Details of Activity (In Brief):

As per MOU, on the occasion of ‘National Mathematics Day’ one day workshop on
NET/SET guidance in mathematical sciences was organized on 22" Dec., 2020 in collaboration
with department of mathematics, Sant Gadge Baba Amravati University, Amravati, Adarsha
Mahavidyalaya, Dhamangaon Rly.and Shri. Dr. R.G.RathodArtsandScienceCollege,Murtizapur.
About 180 members including Faculty members and Research Scholars, PG students from various
colleges participated in the workshop. KeyNoteaddresswasgivenbyDr. G.S.Khadekar
DeanScienceandTechnology, RTM ,NagpurUniversity,Nagpur.Inthisworkshop, the resource
persons guidedthestudentsbygivingvariousexamplesandtricks. This programe was carried out in
three sessions.

Outcome of the Programme:

» This workshop will help the students to make them ready to face the challenging questions,
thereby crack the examination.

» Participants got motivated to clear the CSIR-UGC NET / SET Exams.

» Studentsare motivated to organize such type of useful workshops in future.

Name & Contact No. of Expert (if any):

Dr. J.N.Choudhari, Professor, M.J.Mahavidyalaya, K.B.C.N.M.U.,Jalgaon,

Contact No. 9404490800

Dr. S.R.Choudhari , Director , School of Mathematical Sciences, K.B.C.N.M.U., Jalgaon,
Contact No. 9420129704

Dr. Kunal Ingale,Associate Professor, M.J.College, Jalgaon, Contact No. 9960779422
Dr. U.S.Thool, Professor, Department of Mathematics, Institute of Science, Nagpur
Contact No. 9422835707

@

Dr. V. G. Mete
Professor & Head
Department of Mathematics,
R.D.1.K. & K.D. College, Badnera-Amravati
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Dr. N.R. Dhande Adv. U.S. Deshmukh  Prof. (Dr.) H.M. Deshmukh  Mr. Y,
President Vice President Treasurer

Ref.No. RanIw/-zm- 2|

i‘,g'.l

Vg
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Registration :

Link : https://forms.gle/TpfED91QoAeGCHBa6

For Students You Tube Link https://youtu.be/EDTmggzVLxE
ORGANIZING COMMITEE

Dr. V. G. Mete, RDIK & KD College Badnera.

Dr. §. N. Bayaskar, Adarsh Mahavidyalaya, Dhamangaon Rly.
Dr. A, S. Nimakar, Dr. R. G. Rathod Arts & Science College, Murizapur

UmVCI’SltY LCVEI WOrkShOp on Dr. V. N. Mahalle, RDIK & KD College Badnera.
Dr. A. N, Rangari, Adarsh Mahavidyalaya, Dhamangaon Rly.
NET/ SET G“ldance mn Mathematlcs Mr.A. 0. Dhogre, Dr.R. G. Rathod xrtsg Science Cﬁllege, A\"lurizapur

Organized by
! Time Event Speaker
Department of Mathe.matl.csa . 1100t 12.00 noon-Inauguration of WorkShop -
Sant Gadge Baba Amravati University, Amravati 1200100100 pm ~ First Sesson Dr.S. R. Chaudhari
in Collaboration with 01.00 to 02.00 pm  Second Session Dr. J. N. Chaudhari
% R.D. LK. and KD College, Badnera. Break
s Adarsh Science, J. B. Arts and Birla Commerce 230t0330pm  Third Session Dr. Kunal Ingle
Mahavidyalaya, Dhamangaon Rly. 330to4.30pm  Fourth Session Dr. Uday Thul

% Dr.R. G. Rathod Arts & Science College, Murtizapur Dist. Akola. 4309 530pm  Valedictory

22nd December, 2020

About Workshop

! ! !
December 22, the birth anniversary of India's famous }“\ ;{ }i
mathematician Srinivasa Ramanujan, is celebrated as National ~— & ® ®
Mathematics Day. Srinivasa Ramanujan was born in 22 December % -4 4
1887 in Erode, Tamil Nadu. At age 12, despite lacking a formal ~ § B MG Chundsir | r Ressniemuia |
education, he had excelled at trigonometry and developed many Vice-Chancsllor Pro-Vice Chancelor
theorems by himself. Srinivasa Ramanujan is a name to reckon SGBAUAmravali SR
among pioncers in Mathematics. Srinivasa Ramanujan became a PATRONS

Fellow of the prestigious Royal Society in 1918. Though he passed
away aged just 32, his talent and research left an indelible mark on
Mathematics. The loss of Ramanujan at such a young age was
certainly ablow to the scientific community.

So to develop Mathematical and Analytical temperament, Problem
solving skills and positive attitude towards learning the e g oy e
Mathematis among the studens our Universiy s sarted 3 gt Dl San008 DR D A G,
program of National Mathematics Day from 2012 for the DeparnentofMathematics DhamangaonRly  ROK Colege, Baonera  Cologo, Mutzapur
Development of Mathematical culture in our region. To prepare the i

students for competitive examinations such as NET and SET this
workshop has been organised. The organisation of this workshop |
has been a regular activity on National Mathematics Day since last T

5 years by Department of Mathematics Sant Gadge Baba Amravati

University, Amravati in collaboration with various colleges. During

the National Mathematics Day celebration we are organising web

Natlona']‘ COHfCI‘CﬂFC, Nathr}a] WOl’kShOp as W‘?” as ESS&)’ Dr.J.N. Chaudhari D, U, S, Thool Prof. S, R. Chaudhari  Dr, Kunal Ingle
competition and Quiz competition for P.G. Mathematics students of ~ Professor & Head, Professor Diretor, Schoolof Deparment

Department of Mathematics, Deptt.of Mathematics of Mathematics

¥ . i . . Mathematical Sciences, 5
various colleges of Sant Gadge Baba Amravati University, . AR e e o KBCNN, gun (s e

Amravai, Contact: 9423621627, 9403116400, 8956252244, 9420834291

~eh HE L@ T
— HeL @SB
—t HE @S E

Speaker / Resource Person

et HEL@ T e -
=t HeL @SR
e MR @ T
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1. Name of Organising Department : Mathematics

2. Name of Activity : University Level Quiz Competition on
Mathematics

3. Place of Activity : Online

4. No. of Participant : Students: 282 , Teachers: 12

5. Date of Activity . 22" Feb.,2021

Details of Activity (In Brief):

To improve the reasoning and logical thinking as well as the confidence of our
students, we analyze how well one understands a subject and correlate the theoretical
knowledge with its practical application in real life. To encourage the students, as per MOU,
university-level quiz competition on mathematics was organized on February 22, 2021, by
the Department of Mathematics in collaboration with the Department of Mathematics and
IQAC, SGB Amravati University, Amravati, Adarsha Science, J.B. Arts, Birla Commerce
Mahavidyalaya, Dhamangaon (Rly.), and Shri. Dr. R.G. Rathod Arts and Science College,
Murtizapur.

This quiz competition was organized for UG and PG students of the Department of
Mathematics of all affiliated colleges and postgraduate departments of Mathematics at Sant
Gadge Baba Amravati University, Amravati. 282 students from various affiliated colleges
participated in the quiz competition.

All winner participants have felicitated by giving an e-certificate and giving cash prizes of
Rs. 1500, Rs. 1100, and Rs. 700 for the first, second, and third winners, respectively.

Outcome of the Programme:

» Quizzes are intended to encourage fun learning methods while also enhancing general
knowledge.

» Students can "think outside the box" or from diverse perspectives by participating in
quiz competition.

» quizzes build student's general knowledge and also boost their confidence.

» To motivate the students to participate in the inter-collegiate level competitions.

» Student received E-certificate of participation.

b

Dr. V. G. Mete
Professor & Head
Department of Mathematics,
R.D..K. & K.D. College, Badnera-Amravati
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UNIVERSITY LEVEL QUIZ

COMPETITION ON MATHEMATICS
Organized by
Department of Mathematics & IQAC
Sant Gadge Baba Amravati University, Amravati
in Collaboration with
Department of Mathematics

3% R.D. L K. and K.D. College, Badnera Amravati.
sk Adarsh Science, J. B. Arts and Birla Commerce

Mahavidyalaya, Dhamangaon Rly.
sk Dr. R. G. Rathod Arts & Science College, Murtizapur Dist. Akola.

ABOUT QUIZ COMPETITION 1)The quiz will be taken by Google form whose link will be

As we know that Mathematics is all about learning numbers
and concepts with fun and enjoyment. “Mathematics as an
expression of the human mind reflects the active will the
contemplative reason and desire for aesthetic perfection”. To
inculcate the value of facing challenges and sxpressmg the:r
d ding of calculations and a Matk
Quiz competition is organized for UG and PG students of
Department of Mathematics of Sant Gadge Baba Amravati
University, Amravati on the eve of 133th Birth Annlversary of
India's famous matk ici Snnlvasa
As we all know h the g and
logical thinking of our students. Through thisactivity we want
to give our students the confidence and ease with age
appropriate mathematical operations. Quiz competition is a
great way of analyzing how well one understands a subject
and correlates the theoretical knowledge with its practical
pplication in real life. It d to stretch their
knowledge horizons and look bcyond what they are taught in
class. Math ics quiz is an llent way of finding how
well the stud d d its pts, and use them in
their regular life. To promote and encourage a fun way of
learning among students.

IWARDS

Al Parhc:pants WI||
Par tnici patiomn;
REGISTRATION
Students who are interested to participate in quiz
competition should confirm their registration by filling
online r form on the foll g link on or before
21 February, 2021.

Registration is free

Dr. 8. D. Katore B B el BAP Lmk for Registration
Pt T Do i K B “ormeea ™ https://docs.google.com/forms/d/e/1 FAIDQLS cVy27fvkK

eine gacaeaiat, b yiimaCiio. OlgB09keh036KHBSFGZOKsrQPsX6cq6OMHpORAN
PATTERN OF QUIZ COMPETITION swionniusest link ) ,

Whatsapp Group Link:- For Technical Help and Quick

communication join the Whatsapp group by the Link

ORGANIZING COMMITTEE

CHIEF PATRON

Dr. M. G. Chandekar
Vice-Chancellor
SGBAU Amravati

providing on 22*February, 2021 before 1 hour of quiz.

2)The quiz will contain 50 (10+5+35) Multiple Choice Dr.V.G. Mete M. Bayaskar
questions. Professor & Head, Assnstant Professcr& Head
3) Students will require to solve all 50 questions RD.I.K &K.D. Collage. Adarsha Scuence J. B. Arts &
4)10 questions will be on General mathematical aptitude. Edcona |. (Rly), Dist. A
5) 5 questions will be on Life of famous mathematicians. DA S. Nimkar
6) Remaining 35 questions will be on Basic concepts in Assistant Professor & Head,
Department of Mathematics,

Mathematics. Shri. Dr. R. G. Rathod Arts &Science College,

Murtizapur, Dist- Akola

Dr. WL N. Mahalle br AN
Assnsianl Professor Assostant Professor

7) Each question will carry Two Marks.
8) Time for solving quiz will be 1:30 Hour.

9) There will be no Negative marking for wrong D
RD.I. K&K D. College.
10) Quiz will start at 12:30 pm. Sharp and closed at 2:00 pm.

Adarsha Saeme. J. B. Arts &
Badnera, Birla Ci
Sharp on 22* February, 2021,

Dhamangaon (Rly), Dist Amravati.

De. A 0.Dhore
ELIGIBILITY CRITERIA Assistant Professor
o7 g Department of Mathematics,
The participants must be enrolled as astudentina Graduate/  Shri. Dr. R. G. Rathod Arts & Science College, Murtizapur,
Postgraduate from affiliated colleges and post Graduate Dist. Akola

Department of Mathematics, SGBAU, Amravati for the ENQUIRIES CONTACT
session2020-2021. 9403116400, 9423621627, 9420834291
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MEMORANDUM OF UNDERSTANDING

BETWEEN
Bar. Ramrao Deshmukh Arfs, Smt, Indiraji Kapadi

a Commerce, Nya. Krush
. Sci, College Badner

harao Deshmukh
a, Amravati

GEOTECH GIs Training Institute & Consultancy Services, Aurangabad.

rstanding (Mou) is entered into
amrao Deshmukh Arts, Smt. Indiraji Kapadia Commerce,

College Badnera, Amravati and between GEOTECH gGis T
Services, Aurangabad.

This Memorandum of Unde

as of 12th February 2019, by Bar.
R

Nya, Krushnarao Deshmukh s¢;.
raining Institute & Consultancy

The partners have entered into this Moy because they:

Recognize the mutual interest in the

development of students and faculty

recognize the importance of Govt. of
collaboration and incre

ducation re
and dissemin
India’s r
ased contributjon to socj

search, training ang
ation of knowledge and also

ole in Promoting technica| institute
al development of the country,
The MOU will enable the parties to:

Foster research collaboration between Bar, R
Kapadia Commerce, Nya. Krushnarao Deshmu|
between GEOTECH GIs Tralning Instit
Strengthen the Jn Jye it

amrao Deshmukh
kh Sci. Colle
ute & Consultan

Arts, Smt. Indiraji
8¢ Badnera, Amravati ang
CY Services, p
TER ' ' techinstitite@gmail.com '
< dlsen icam  Cee oS 9284471310
= gisanikemag@genc:gzl:hinstltute.com # Mob.N0.9096244262
=-WWW.J
® Website:-w

' QAaiang aharaj Mandir Road,
09/10 Vishal Nagar, 7 Hill Road, Near (.'nd]:llld”Ml”'(""l Mandir Roe
Address : Plot No.0 (~-)',I)(‘;!-¥il‘»’ CADA Ollice, Aurangabad 431001
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e
.

agree to establish collaboration aécording to terms and conditions S€1 MR E
articles following hereunder.

ARTICLE I: BACKGROUND:

The Institute research collaboration have a long tradition and have brought forward
excellent result for both sides as well as for society at large. For companies in order to
stay competitive and profitable access to research facilities, human resources and new
ideas are important. By teaming up with institute these needs can be met. On the
other hand, industries are gaining reputation by their ability to attract businesses
interested in accessing their knowledge, talents, as well as their physical research
infrastructure. Thus, cross-fertilizing research relationships between institutes and
companies enable both entities to sustain growth in their areas.

ARTICLE Il: SCOPE OF COLLABORATION:

The general purpose of this MOU is to facilitate training and research cooperation between the

parties here under based upon the principles of mutual benefit and may include the following
general cooperation areas:

1.

6.

Joint training and research activities for engineering students and faculty.

Exchange of visiting expert for the purpose of training, seminar, workshops and
research.

Discussion for the exchange of facilities and equipments for collaborative of
independent research based on the policies of both entities.

Hands on training of latest technology used for GIS survey

Extend invitations for attending scholarly and technical meetings as well as national and
international conferences.

Assistance for the placement activities in the field of engineering.

ARTICLE Ill: THE AGREEMENT:

1

At Bar. Ramrao Deshmukh Arts, Smt. Indiraji Kapadia Commerce, Nya. Krushnarao
Deshmukh Sci. College Badnera, Amravati this MOU will be administered by Dr. R.D
Deshmukh (Institution Head) and GEOTECH GIS Training Institute & Consultancy
Services, Aurangabad, this MOU will be administered by Mr. Aniket R. Borgawkar
(Industry Partner and Representation Name).

This MOU may also involve parties by mutual consent, which may be added later by
written addendum to this MOU.
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3. The parties may e

clarify and de
collabor

- oy : :
' nterinto specific written agreement under authority of this MOU tc(;
e the nature, extend and termss of operation for the propose

ation, i Iries 1 it
» Including intellectual property ownership and funding issues.

ARTICLE Iv; GENERAL TERMS:

1. This MOU is not intended to, and or does not create any right, benefit, o tru'st
responcibility substantive or procedural, enforceable at law or equity, by either party Its
officers, employees or agents against the other party.

Nothig in this MOU obligates either party to omit or transfer any funds, assets of ofiEl
resources in supports of projects or activities between the parties unless expressly
stated in this agreements.

3. The activities of this MOU must be carried out in accordance with appropriate laws and
regulation extending in the India.

Bar. Ramrao Deshmukh Arts, GEOTECH GIS Training And Institute

Smt. Indiraji Kapadia Commerce,

Nya. Krushnarao Deshmukh Sci. Consultancy Services, Aurangabad.

College Badnera, Amravati

Dr. R.D.Deshmukh | Mr. Aniket R. Borgawkar
> Signed by (Directo c"/ Signed by (Director)
IPAL &
——————Bar Ramrau DESNMUKT ATl -
Signaturesmt. Indirajl Kapadlya Commerce Signature .
Nyaymurli Krushnarau Deshmukh

Science College, Badnera,

"' Qrenth Clanayer)
Date Date IQ(OQ_lQ..o\c\

Offiip!Ri¥¥d Deshmukh Arts Official Stamp
smt. Indiraji Kapadiya Commerce &
Hyaymurti Krushnarao Deshmukh

sclence College, Badnera
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Bianchi Type-VIII Universe with Scalar and Electromagnetic Field in
Theory of Gravity with Deceleration Parameter

K.R.Mule!,V.G.Mete? , V.S.Bawane®

1Department of Mathematics, S.D.M.B.Science& Arts College,Shegaon, Dist.Buldana.
2Department of Mathematics, R.D.I.K. & K.D. College, Badnera-Amravati ,India.
3Department of Mathematics, Mahatma FuleMahavidyalaya, Warud.Dist. Amravati.

Abstract:

This paper deals with the study of scalar and electromagnetic field in Bianchi type-VIII space time by considering
the case of .We consider the modified theory of gravity, where the Lagrangian is given by an arbitrary function of the
Ricci scalar and of the trace of the stress-energy .Some physicalparameters are also analyzed.

Keyword:Bianchi Type-VIII, electromagnetic field, theory of gravity, isotropy , constant vector potential.

1. Introduction

In recent years, modified gravity theories have gained serious attention for their capabilities in
describing the observed accelerated expansion of the present day universe. The important modified theories of
gravity which are drawing attention during the last decade,are [Carollet .al (2004)]and theory of gravity[Harko
et .al (2011)].

In the modified theory of gravity, now a days there has a lot of interest of cosmologists in the view of
the direct evidence of late time accelerated the expansion of the universe which comes from high redshift
supernova experiment[Riesset.al,(2004)].0ne is negative pressure known as dark energy (DE) which induces a
late-time accelerating cosmic expansion. The other one is the modified gravity, which originates from the idea
that the general relativity is inadequate in the cosmic scale and therefore needs to be modified.

In order to explain the nature of the DE and accelerated expansion, a variety of theoretical models have
been proposed in the literature. In our opinion, one of theinteresting and prospective version of modified gravity
theories is the gravity proposed by Harkoet. al.,(2010,2011). In theory of gravity, cosmic acceleration may
result not only due to geometrical contribution to the total cosmic energy density but it also depends on matter
contents.The interesting feature of this theory is that it may explain the current acceleration without involving
dark energy. Many authors have investigated different problems within the scope of theory. The exact solutions
of field equations for locally rotationally symmetric Bianchi type-l1 cosmological model discussed by
Adhav,(2012),Samanta, (2013) has studied the universe filled with dark energy from a wet dark fluid in theory
of gravity.Bijan Saha,(2015) explored the interacting scalar and electromagnetic fields in Bianchi type-I
universe. Solanke and Karade, (2016) have studied plane symmetric universe filled with a combination of a
perfect fluid and scalar field with electromagnetic fields in .

The Magnetic field plays a vital role in the description of energy distribution in the universe as it
contains highly ionized matter. Strong magnetic fields can be created due to adiabatic compression in a cluster
of galaxies. The presence of magnetic fields in galactic and intergalactic spaces is evident from recent
observations by Grasso and Rubinstein (2001). The large scale magnetic field can be detected by observing
their effects on the cosmic microwave background (CMB) radiation. These fields would enhance anisotropies in
the CMBsince the expansion rate will be different depending on the direction of field lines by Madson(1989).
Melvin, (1975)in his cosmological solution for dust and electromagnetic field, has suggested that the presence
of magnetic field is not unrealistic as it appears to be because, during the evolution of the universe, matter was
in highly ionized state, smoothly coupled with the field subsequently form neutral matter due to universe
expansion.Tikekar and Patel (1992) have obtained some Binchi-Ill type cosmologicalsolution of massive string
in presence of a magnetic field.Sharma et.al (2014) have investigated Bianchi Type-llstring cosmological
model in presence of a magnetic field in the context of theory of gravity.Sarita Rani et.al (2014) have
investigated Bianchi Type-111 magnetized string cosmological model for perfect fluid distribution in gravity.
Mete and Mule (2017) have investigatedBianchi-V10 magnetized cosmological model in gravity.
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2. The Metric and Field Equations

We consider the Bianchi type- VIII universe specified in the form

ds® = dt® — A%dx® —[A? cosh? x + B?sinh? x]dy? — B?dz? — 2B? sinh xdydz ,(2.1)
where A and B are functions of time t.

The field equation of f (R, T), theory (Harko et.al, 2011) are deduced by varying the action

S=[f(RTN-gd*x+][L,-gd"x, 2.2)

where f (R,T)is an arbitrary function of Ricci scalar R, T is a the trace of the stress energy matter and L, is

the matter of Lagrangian

oL,
T; =Ln9; _2@ (2:3)

Varying the action (2.2) with respect to g Y which yields as

5= 1jf(RT)§gR f(RT)aT RT@‘/_ 2 dlL ‘/_)\/_dx

, (2.4
2X / agu / g 59” ( )
Here ,we obtain
oT
Q, aff
9” =g ﬂ_agij (2.5)

where f.(R,T) = % B (RT)= % and V; is the covariant derivative.

ap
Defining the generalizedkroneker symbol 2 =9 5ﬂ
ap
We can deduced ——; T =T;

Using above equation we can write
S aﬁ’T aff S(T ap
;rij _ (go"g” w) _ 5(5ggij )Taﬁ G ;S?jg T 44,

Considering &S = 0 from equation (2.3) upon integration we obtain

1
fR(R,T)Ri,-—Ef(R,T)gij+(gi,-u-vivj)fR(R,T) A - HRTIT, +6,].26)
Taking trace of equation (2.6), we get
DfR(RT)_—f(RT)——f(RT)R+;;¢T—%f(RT)U+9] 2.7)
We consider the case f(R,T) given by
f(R,T)=R+AT.

In this case, we have

of(R,T)

(R T)= )=-21RT)

=land f,(R,T)= =A( (2.8)

Hence equation (2.6), leads to

Aayushi International Interdisciplinary Research Journal (ISSN 2349-638x) (Special Issue N0.66)
Impact Factor 6.293 Peer Reviewed Journal _www.aiirjournal.com Mob. 8999250451

59134




Na6idnal Conference on Recent Advances in Physical and Mathematical Sciences (NCRAPMS-2020)
Organizer :- Shri Shivaji College Of Arts , Commerce & Science, Akola

18th Jan.
2020

1
R~ HR+AT)g, = 2T, ~A[T, +6, | (2.92)

From equations (2.8) and (2.7), we get
R+AT =10 — 4T . (2.9b)
Using equations (2.9a) and (2.9b), we obtain the field equation as

i i 1 i i i 1 i
Rj =;([Tj —Eng}—i[Tj +01]+§ﬂ,6’gj, (2.10)

Let us now calculate Tensor @; .Varying the equation (2.3) with respect to metric tensor gij and using the

definition (2.5), we obtain
2
0, =-T,; +2 oL, -g“ oL, o) (2.11)
ag 1] ag IJag ap ag ]
3. Matter Field Lagrangian:
The electromagnetic field tensor is given by

- _OA A 3.1)
Yoox! ox
Where A is ectromagnetic four potential.
Let L,=|—FKF ——did'9|, 3.2)
4 2"
where p = (1)
The matter tensor in (2.3) canconvenientlyexpressed in mixed tensor form as
j ira 1 i a, 1 i o\ n i
T ={FQFJ. +Z 9;F.F /’}—{E(pgj — QA AJ}¢,77¢' +0d'g;. (3.3)
Similarly equation (2.11), can be written as
0! =T~ (plp)p'd; +16¢, 0" A A (3.4)
The equations(3.3) and (3.4), after contraction yield
T=—(p—-19)¢,p" 3.5)
0=1%4¢,0" (3.6)
4.Electromagnetic field tensor:
We assume electromagnetic vector potential in the form
A =[u(v (), v,(0), V(). v, () ] (42)
From equations (3.1) and (4.1), yields
Fa=w,, Fy=v,, Fy =V, (4.2)
—uv -V sinh x
Fl4:F1: Vl,F24=F2= 2 V, 43
* 2 * A’coshx®? A’coshx? ° 43)
sinh x 1 tanh®*x
F*=F}=—""" v | —+——"V. |, 4.4
* A’coshx? ° (Bz A? 3) (*+4)

From equations (4.2) and (4.3), we write

2,42 -2 H 2
FijFij:_2|:U Vi,V ,_sinhx \./2\./3+( 1 , tanh xj\_/sz} 45)

A Acosh®’x  AZcosh? x B? A?
PP, =9 (4.6)

From equation (3.3), we deduced the nonzero components of the energy momentum tensor of material fields.
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L ludv 1 v 1( 1 tanh’x),  sinhx .
T="-—7-= ——=| =t — Vs 5 V,V,
2 A 2 Acosh“x 2( B A A” cosh x
(4.73)
> U v
1 UV, L UV
L=z " (4.70)
1 UV, o UV
==y ~9 (4.7¢)
1udvz 1 V2 1( 1 tanh®x 1 .
Ti=———"—L 4= 2 Sl R L LA | Y
2T R T Acoshix 21 Bt A )0 %
o9 A? cosh2  AZcoshx? 2°
YAY sinh x . V.V sinh x
T2 = 2Y3 _ V2 — o0d? 2V3 = V2 4.7e
*  A’cosh?’x  A?cosh? ° £ A2cosh®’x  A?coshx? ° &
2.2 .2 2
ngz_luzl_l v22 +1 inrtanh2 1 ¢
2 A 2 Acosh“x 2\ B A
(4.71)
o sinh x . 1 +tanh2x 7
P A cosh?x 20 \B2 T M )¢
2,42 .2 2 s
uv Y ,
Tf:l 21+1 22 +1 inrtanhzxvz_ 5|nh>2< v2v3+1¢)¢2
2 A 2 Acosh“x 2\ B A Acosh* x 2
(4.70)
+ o+ g4
From equation (3.3), we can deduced the tensor 6?ij as
2\,2
.93 UV
O =T - 1g°¢* —- (4.8a)
A
.9 55 UV
6, =-T, —19°¢* —5*= (4.8b)
. UV, V.
Oy =T, — 19" —L2 (4.8¢c)
A
2 -
v, sinh x
0 = — ¢ v,V 4.8d
? a {Az cosh?x  A%cosh?x * 3} (459
. V.V sinh x
62:_1—2_' 2 2 273 _ 2 48e
s s 109 A2cosh?x  A?cosh? x (4.8¢)
(1 tanh®x sinh x
0} =T} - 1p°¢°| | =+ V2 — 4.8
s 199 B2 A* |° A?cosh?x Va¥s | (4.80)
0 =T, —(p—19)p + 14V, (4.80)
0=09"0, =1°¢°¢* (4.8h)
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Following Bijan Saha(2015) variation of Lagrangian L with respect to electromagnetic field gives

(o o e

.\ ) . 2

Vil vy VBl

| =+ —|=

vlj % vl{B} o, (4.92)
v,) v v[B] .,

R T S Y )

VJ v VZ[B} PP (4.9b)
v, v [ A B] .,

Sl 4243 2———|= 4.9

VJ v Vi 2 B PP, (4.9c)
u=c,sechx, (4.9d)

where C, is constant of integration.
Consider the components of Ricci tensor R}, Ri, R§ in the filed equation (2.10), we can deduce

ViVa _ o2 — A | b (4.10a)
ViVs y4

\71\73 - 72 ﬂ/ e 42

N/ ity 7Y (4.10b)

ViV3 V4

AY, . A &

223 = p¢p® — = 1 pgp® (4.10c)

V,V3 X

From equations(4.10a,b,c), we can write

v,V AY, Vv,V . s %

12 _Ni¥s _ Yo¥s _ 542 2L | ggP (4.11)

V1V2 Vlv3 V2V3

W VY, Y _h (4.12)
v, Vv, Vv, h’

where h is some function of t

From equations(4.12) and (4.11), we get

N (RY (RAY .. A ..
) ) R e Y

Integrating equations (4.12),we get

v, =c,h, v, =c;h, v, =c,h. (4.14)

Wherec, C, c, are constant of integration

Consider the expression and using equation (4.13), yields

uv2 V2 ( 1 tanh? xj .,  2sinhx
+ \2

Vy =

+| =+ - Vv
A2 Acosh’x | B? A2 ] Acosh®x °

u?v?2 A 1 tanh®x), 2sinhx hY
L+ e B el VAV [
A°  Acosh“x (B A Acosh® x h
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SR s (@.15)
X

For simplicity we convert T.i in (4.7) in terms of T44 as

T44=1£I2 O g 1, (4.16a)

2y
Tl =-T} o U (4.16b)
A’
y) v’ sinh x

T, =-T,'-Z 144 2____ V,V. 4.16¢

? Yoy o {AZ cosh’x  A’cosh?x ° 3} (4.16c)

1 tanh2 X sinh x
T —T —; I ¢ |:[ Bz A2 jv32 —mVZVJ (416d)

T=—(p-19) (4.16€)

5.Solution of Field Equations:

The field equation (3.1) for the metric equations (4.16) with help of equations and (4.8), can be written as

A2AAB B § &

At oA A Y £
A2 A AB 1

AZ 2 E_? = (5.2b)
: 2%+%_o (5.3¢)

With the help of (4.12), we can write equation (4.9) as

hY (hY h(B) ..

(Ej*(ﬁj +E(EJ:¢¢ c3
hY (hY h(.A B) ..

(HHEJ +H(ZZ—EJ:¢¢ e

Equating the equations (5.4a) and (5.4b), we get

—A = E (5.5)
A B '
which on integration yield

A=B (5.6)
For existing solution the constant of integration is absorbed in A and B .
With the aid of equation (5.6) the equations (5.1) reducing to

A A 1

42— —— =0 5.7a
A AP N (.72)
A A 1

A AP A (5.70)
Ussing equations (5.7a)and(5.7a), we get

A A?

—+2—=0 5.8
A A2 ( )
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Integrating equation (5.8), we get
1
A=B=(3c, +3c)? (5.9)
From equations (5.4) and (5.9), we get
. N2 .
h h h Cs Y
(h} [h h(3c5+306j 0 510
But from equation (4.13), we obtain
o\ 2
L h A
PP = (E +=1¢g°, (5.11)
x
A (h) o h hY 4
c .
— |+ =] =] = +—qu)¢2
h h h{ 3c, + 3c, h X
AN . N2
h h C h A %
— | | == = | +=1¢¢° (5.12)
h h 3c, +3c; h ¥
If we confine the function ¢(1) as linear function ¢ =0 or ¢ =c,l +C, then
(4.26) has the solution
h=c,exp [(cgt + 306)%Jthen (5.13)
With the aid of (5.13) the equations (4.14), convert in to
V, =C,, eXp lclo(305t + 3C6)%J (5.14a)
V, =C,exp [c10(3cst +30c, )%J (5.14b)
V, = C.,eXp [clo(3cst + 3C6)%J (5.14b)
From equation (4.13), we obtain
¢ =C,o(Ct +3¢, )5 + ¢y, (5.15)
where c, are constant of integration
6. Cosmological solution for variable declaration parameter
We consider the deceleration parameter to be a variable
ad
g=-2. (6.1)
a
where a is average scale factor given by
a’=AB. (6.2)
From equations (6.2) and (5.9), we have
2
a=(3ct+ 3c6)é : (6.3)
Using equations (6.3) and (6.1), we get
7
g=—(3cit+ 306)% : (6.4)
2¢C,
7. The Physical and Kinematical Properties of the Model:
The physical quantities of observational interest in cosmology are
The spatial volume is obtained as
V = (3c.t +3c,) cosh x. (7.1)
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The mean Hubble parameter is given by

S S (72)
(3c.t +3cy)
The expansion scalar is obtained as
0=3H = 2é + B
A B
0=3H = 36 , (7.3)
(3c.t + 3c;)

The shear scalar gives

13 6?
0_2:_ H-Z—_,
2211 ' 6

o’ =0. (7.4)
The mean anisotropic parameter A as

w3

A, =0. (7.5)
The deceleration parameter is given by

7

=— 7.6

4= (7.6)
The cosmic Jerk parameter is given by,
J-q+2q2 -2

q+2q H

=28. (7.8)

The state finder (r, S) parametersis given by
[ 224 1 224 - (7.9)

Cs S = Cs
27 ~ (3cit+3cy) 243 ~ (3c.t+3cy)

Conclusion

In this paper, we have considered the particular case of theory of gravity in Bianchi type- metric.lt is
observed that the convergent, non-singular isotropic solution is evolved along with the component of vector
potential.Investigated model shows that the universe expands algebraically in theory of gravity. The metric
function (scalar factor) in non-static space time admit constant value at early time of the universe and after that
metric function starts increasing with increasing in cosmic time, and finally diverges to as . This show that
universe expands and approaches to infinite volume. The variable deceleration parameter increases with cosmic
time. The spatial volume increases with time and tends to infinity for infinitely large time. The average Hubble
parameter and the scalar expansion tend to zero as t becomes infinitely large and they all become infinitely
large as t goes to zero. It is also observed that the model does not remain anisotropic throughout the evolution
of the universe so that it exhibits a transition from decelerated phase to accelerated phase at late times which is
in agreement with the late time acceleration of the universe in modern cosmology. It is well known that if g >0
the universe decelerates in the standard way and accelerates when g <0. Here the models decelerate in the
standard way.Cosmologists believe that deceleration to acceleration transition of the universe occurs for models
with positive value of jerk parameter. The jerk parameter and state finder parametersremains positive.
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ABSTRACT

In the present paper, we investigate Homogenious
Bianchi Type-III bulk viscous fluid cosmological model
with variable gravitational and cosmological constant
“A’ in the framework of Seaz Ballester scalar tensor
theory of gravitation. In order to find exact solutions of
the Einstein’s field equations, we assume i) the expansion
scalar “ @’ is proportional to shear scalar ‘ ¢ ’, which
leads to C = B", where B and C are functions of time
only ii) the coefficient of bulk viscosity is a power
function of the energy density and iii) the cosmic fluid
obeys the barotropic equation of state. The nature of the
model is discussed in the presence of variable
gravitational and cosmological constant. Some physical
and kinematical aspects of the model are also discussed.

Keywords: Bianchi Type III Cosmology, Bulk viscosity,
Variable G and A.

INTRODUCTION

Einstein’s general theory of relativity has been successful
in describing gravitational phenomena. It has also served
as a basis for models of the universe. However since
Einstein first published his theory of gravitation, there
have been many criticisms of general relativity because
of the lack of certain desirable features in the theory. For
example Einstein himself pointed out that general
relativity does not account satisfactorily for inertial
properties of matter, i.e. Mach’s principle is not
substantiated by general relativity. So in recent years
there has been lot of interest in several alternative
theories of gravitation.
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The most important among them are scalar tensor theories of gravitation formulated by Brans and Dicke(1961),
Nordtvedt (1970) and Saez and Ballester (1985). All version of the scalar tensor theories are based on the
introduction of a scalar field ¢ into the formulation of general relativity, this scalar field together with the metric
tensor field then forms a scalar tensor field representing the gravitational field.

In Saez-Ballester theory the metric is coupled with a dimensionless scalar field in a simple manner. This coupling
gives a satisfactory description of weak fields and suggest a possible way to solve missing matter problem in
non-flat FRW cosmologies.

The Saez Ballester (1985) field equations are

Gij _0)¢n[¢,i¢,j —%gij¢,k¢’kj=—87ﬁ”, 1)
2¢n¢l| + n¢nil¢,k¢’k =0 @)

1
Where G; =R;; — 2 Rg;; is the Einstein tensor , Tj; is the stress energy tensor of the matter, @

and N are constant, comma (,) and semicolon (;) denotes partial and co-variant differentiation respectively.
Also energy conservation equation

T"=0 (3)
Is the consequence of field equations (1) and (2).

A detailed discussion of Saez-Ballester cosmological models is contained in the work of Saez (1985), Sing and
Agrawal (1991) , Shri Ram and Tiwari (1998), Reddy and Venkateswara Rao (2001). Recentaly Adhav et al. (2007)
have studied Axially symmetric non-static domain walls in scalar-tensor theories formulated by Brans and Dick
(1961) and Saez-Ballester (1985).

Bulk viscosity is supposed to play a very important role in the early evolution of the universe. There are many
circumstances during the evolution of the universe in which bulk viscosity could arise.The bulk viscosity
coeffiecient determines the magnitude of the viscous stress relative to the expansion. Ribeiro and Sanyal (1987)
studied Bianchi type VI model containing the viscous fluid in the presence of an axial magnetic field. Also
several aspects of viscous fluid cosmological model in early universe have been extensively investigated by many
authors Raj Bali and Dave S. (2001), Adhav et al. (2009), M.K.Verma and Shri Ram (2011), Kandalkar et al (2012).
The cosmological constant A and the gravitational constant G are two parameters present in the Einstein’s Field
equations. The Newtonian constant G plays the role of coupling constant between geometry and matter in
Einstein’s field equations.There have been numerous modification of general relativityin which G varies with
time in order to achive possible unification of gravitation and elementary partical physics or to incorporate
Mach'’s principle in general relativity. The A term have been interpreted in terms of Higg's scalar field Wagoner
(1970). Linde (1974) proposed that the A term is a function of temperature and related it to the process of broken
system. The cosmological constant problem related to the existence of A have been discussed in the literature. A
number of authors e.g. Kalligas et al. (1992), Arbab (1997), Abdussattar and Vishwakarma (1997),proposed
linking of variations of G and A within the framework of general relativity. Verma et al.(2011) investigate
bianchi type-VI bulk viscous fluid models with variable gravitationa and cosmological constant. Recently. Deo et
al.(2015) discussed bianchi type-III cosmological model electromagnetic field with cosmic string in general theory
of relativity.

In this paper, we investigated Bianchi Type III bulk viscous fluid cosmological model with variable G and A in
Seaz Ballester theory of gravitation. The paper is organized as follows. We present the metric and Einstein’s field
equation for viscous fluid with time dependent G and A We deals with solution of the field equations and we

obtain solution of the field equation under the assumption that 1) the expansion scalar * 6’ is proportional to
shear scalar 0 2) the coefficient of bulk viscosity is a power function of the energy density and 3) the cosmic
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fluid obeys the barotropic equation of state. The nature of the model is discussed in the presence of variable
gravitational and cosmological constant.The physical and kinematical properties of the model have also been
discuss

2.The metric and field equation

We consider the spatially homogeneous and anisotropic Bianchi type-III metric in the form

ds? = —dt? + A2()dx? + B2(t)e 2dy? + C2(t)dz? @)
Where @ is nonzero constant and A, B, C are functions of the proper time ¢
The energy momentum-tensor for a bulk viscous fluid distribution is given by

Tij =(p+ F_J)ViVj + ﬁgij ©)
where

p=p-¢vi ©)
Here p, P,P and & are the energy densityof matter, thermodynamic pressure, effective pressure and bulk
viscosity coefficient respectively and V; is the flow vector satisfying the relations

g;v'v! =-1
we choose the co ordinates to be commoving, so that

vi=0=v>=viv'=1 @)
The semicolon stands for the covariant differentiation.
The field equations (1), (2) and (3) for the metric (4) with the help of (5) and (7) can be written as

By ,Cu BC, @ . 2 B
+ + +— =-8rGp+A 8
5t TBe T3 A p ®)
A, Cu AC, o, 2 =
+ + +— =-8rGp+A 9
A C AC |2 P9, YaCHY ©)

A, B, AB, a* o, _
+ + ——+— =-87Gp+A 10
ATB aB ar2? % OGP 10

AB, B.C, AC, a® w,,, -
+ + -———— =87Gp+A 11
AB T BC ' AC AT 7% =87Gr an
a B A =0 (12)
B A

and

A, B, C,\ n(¢’°
¢44+¢4(K4+E4+?4j+5[%J:O (13)

where suffix 4 at the symbols A, B,C and ¢ denotes ordinary differentiation with respective to t . An

additional equation for timr changes of G and A is obtained by the divergence of Einstein tensor,

i)

ie. (Rij - % Rg ijj which leads to (87zGTij — Ag; ) - =0 which gives
i

A B C

The conservation of energy equation (14), after using equation (6), split into two equation

87zG4p+A4+87zG{p4+(p+ ﬁ)(ﬁ+i+gﬂ (14)

Int. Res. |. of Science & Engineering, Special Issue A7, February, 2020

169



170

192 | National Conference on “Recent Trends in Mathematical, Physical, Chemical, Library, Life Sciences - 2020

A, B, C,
+lp+p) —+—+—1|=0 15
pi+(p p)( R j (15)
and
2
A, B, C
871G, p+ A, =81GE L+ 2+ 16
aP Ty ¢ ( ATBC ] (16)
The average scale factor R for the metric (4) is defined by
R® = ABCe ™ 17)
The volume scale factor V is given by
V =R® = ABCe ™ (18)
The generalized mean Hubble parameter H is given by
H=%(H1+H2+H3) (19)
A B C
Where H, =—*, H,=—, H,=—*%
A B C
The expansion scalar € and shear scalar 0 are given by
i A, B, C
O=v,=|+2+2 (20)
’ A B C
and
2 2 2
o =1 ﬁ n E n & _ A,B, _ B,C, _ AC, 1)
3[LA B C AB BC AC
The important observational quantity in cosmology is the deceleration parameter (| which is defined as
RR,,
- 22
R (22)

The sign of ( indicates whether is model inflates or not. The positive sign corresponds to the standard
decelerating model whereas the negative sign indicates inflation.
3. Solution of the field equations:
Equation (8) - (13) are six independent equations in seven unknowns A, B,C, p, p,&and ¢ .for the complete
determinacy of the system, we need extra conditions. We consider the equation (12), yielding

A=kB (23)
As we wish to consider space-time with Bianchi type-IIl, we have A=B by taking k=1 without loss of
generality equation (23) yields,

A=B (24)
Using equation (24) the field equations (8)-(13) becomes

B B
B44 - Cé4 - ég“ +§¢”¢42 =-87Gp+A (25)
2 2
B B a w 2 _
24| 2| —|=| +—=¢"¢," =-82Gp+A 26
B ( Bj (Bj 5 ¢ ¢4 7G P (26)
B. 2+2%—i—g¢n¢2——8ﬂ'6 +A @7)
B BC B2 2 % r
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and
B, C,) n(¢’
tgl 2=+ [+ 2 |=0 28
Dus ¢4( B C] 2(¢J (28)
Solving equations (25) and (26), yield
2
ﬁ_%_{_i E_& _[a =0 (29)
B C BB C B

Firstly we assume that the expansion is proportional to the shear which is physical condition. This condition
leads to
C=B" (30)
where N is real number.
equation (29) together with (30) leads to

2 2
Ba +(@+n) B} L(i] =0 (31) which can
B B 1-n\B
be rewritten as
d 2(1+n) 2 (aY
() + f2y=—< |2 32
R o
where
B, = f(B) (33)
From (32) we obtain
dB)*  a? Kk, "
E - (1_n)2 + B 2(+n) (54)
where K, is the constant of integration. After a suitable transformation of co ordinates, the metric (4) reduces to
the form
a’ k )
ds® =—[(1 2 + Bz(ll*")j dT? +T2dx* + T2 ?™dy® + T *"dz’ (35)
—Nn
where B=T

furthermore, to obtain the expression for Saez-Ballester scalar field @, we rewrite

the equation (28) as

B
@+(2+n)—4+ﬂ¢—4:0 (36)
[ B 24
after simplifying, we obtain
BM™2g2dg = g, dt (37)
We now substitute the value of B , we obtained
$2dg = Tfiz dt (38)
Integrating, we obtain
1
n+2 2 Py
= (n+2) a k, )2
2 —
¢ =% 2(n +1) (1_ n)2-|- 2(n+1) + T 4(1+n) + Yo (39)
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where / is integrating constant.

It is clear that, given £(t) , we can find the physical and kinematical parameters associated with metric (35). The

effect of bulk viscosity is to produce a change in the cosmic fluid and therefore exhibits essential change on
character of the solution. In most of the investigations, the bulk viscosity is assumed to be a simple power
function of the energy density(1995, 1972)

S(t) =& p” (40)

where &, and & (>1) are constant. For small density & may even be equal to unity [35]. The case @ =1

corresponds to a radiative fluid (1972) Near a big-bang, vO < o < % is more appropriate assumption to obtain

realistic models (1976).
For the specification of & , we assume that the fluid obeys an equation of state of the form

p= (41)
where 7(0 < y <1)is constant.

From equation (15) and (41), we obtain

o = —c(n+2)(1+y) 5

42
- (42)
Where a dash denotes differentiation with respectto T .
Integrating of equation (42), yields
on using (37) in (34), we obtain
C
P = 3o (43)
Where C is integrating constant. Diff. equation (42) we obtain
—c(n+2)(1+
_—c(n+2)(+) an

T (n+3)+(n+2)y
Also using equation (39), from equation (27), we find
2 2 2
B a K, a” o , a K,
87ZGp +A= (1+ Zn)( (1_ n)2T 2 + T 4(1+n) J - -I-_Z - E¢0 ((1— n)ZT (3n+4) + T (6+5n) (45)

Which on differentiation leads to

4 2 2
872G'p+87sz’+A’=a)gp02( (3n+4)a 4(4n +5)a’k, 4(5n+6)k1j

(1 _ n) 2-|- 3(2n+3) (1 _ n) 2-|- (8n+11) T (13+10n)

_4(2n*+3n+1) 2n(n+2)a’

T (5+4n) T3 (46)
Now using (15), (40) and (44) in equation (46), we get
G [ (Bn+4)a’ 4(4n+5)a’k, 4(5n+6)k’
=199 (1_ n)ZT 2(2n+3) + (1_ n)ZT (8n+11) + T (13+10n)
42n* +3n+1) 2n(n+2)a?| | 8z&c”(n+2)? a’ K,
- T (65+4n) - E X T «(n+2)(1+7) (1- n2 )T 7t T 8+
8z(n+2)(L+y)]"
T T (e (47)
Equation (43) and (47) in (45), we get
ISSN 2322-0015 http:/ /www.irjse.in

172


http://www.irjse.in/

173

Elkar et al., 2020

195

2 2 2
a K, a” o , a k,
A=(1+ 2”)[ (1- n)ZT 2t T 4@n) j - T_z - E(po ((1_ n)ZT @) T T (6+5n)
) oor? (3n+4)a* +4Mn+5a%1 4(5n + 6)K;
§00 (1 _ n) 2T 2(2n+3) (l _ n) 2T (8n+11) T (13+10n)
42n% +3n+1) 2n(n+2)a?| | £,c*(n+2)? ol K,
- T G+an) - T3 X T @(0+2)1+7) (1—n 2 )T 4" 8
(+2A+»)]" ¢
T (3)+(ne2)y T 0+ (48)
From equation (40) and (43), we obtain
Ca
st =24 T (49)
5. Some physical and Kinematical Properties.
In this section we discuss some physical and kinematical properties of the velocity vector V' of
the metric (29), the spatial volume (V), the scalar expansion (&), the shear scalar (¢) and
deceleration parameter (q) of the fluid are given by
V=,-g=nT%™ (50)
2
a k,
9:(n+2)\/(1_nz)_|_2 +T4(“”’ (51)
2
2 2 a k,
o”=(2-4n+4n )((1_n2)-|-2 +-|-4(1+n)J (52) and,
2+3a—-2m
T 1+2m )
The Hubble parameter is given by
(n+2 a’ k
H(+2) \/ +— (54)

T 4(1+n)

3 (1-n?)T?

The spatial volume of the model given by (49) shows
the anisotropic expansion of the universe with time.
For the model expansion scalar @, and shear scalar
O tends to zero as T —> 0. The position value of
indicates the model

deceleration = parameter

decelerates in the standard way.

CONCLUSION

In this paper, we investigated Bianchi Type III bulk
viscous fluid cosmological model with variable

G and A in Seaz Ballester theory of gravitation. To

get a determinate solution of the field equations, we

have assumed the relation between metric potential
and shear viscosity is proportional to the scale
expansion. We observe that the spatial volume is zero

at T=0. At this epoch the energy density p ,

expansion @ , shear scalar 0 and the bulk viscosity
coefficient & are all infinite. Therefore the model (35)

starts ivolving with a big-bang at T =0. For large
T energy density becomes zero, the rate of expansion
in the model shows down tending to zero as T — 00.
The cosmological constant term A is infinite at the
beginning of the model and decreases at late time. The

gravitational constant G is zero initially tends to
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infinity as T —> o0 These are supported by recent
result from the observations of the typen La
Supernova explosion (SN la).
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1. Name of Organising Department

2. Name of Activity

Mathematics

Workshop on NET/SET Guidance in

Mathematical Sciences

AV Theatre, SGBAU,Amravati

Students: 148, Teachers: 24
Resource persons:13
5. Date : 22" December,2019

3. Place of Activity
4. No. of Participant

Details of Activity (In Brief):

As per MOU, on the occasion of ‘National Mathematics Day’ one day workshop on
NET/SET guidance in mathematical sciences, was organized on 22" Dec., 2019 in collaboration
with department of Mathematics, Sant Gadge Baba Amravati University, Amravati, Adarsha
Mahavidyalaya, Dhamangaon Rly. About 185 members including faculty members and
Research Scholars, PG students from various colleges participated in the workshop. Resource
persons were invited from various reputed institutions. This programe was carried out in three
sessions.

Outcome of the Programme:

» This workshop will help the students to make them ready to face the challenging questions,
thereby crack the examination.

» Participants got motivated to clear the CSIR-UGC NET / SET Exams.

» Students got motivated to organize such type of useful workshops in future.

Name & Contact No. of Expert (if any):

Dr.Y.M. Borse, Professor, Savitribai Phule Pune University, Pune, Contact N0.9011077478
Mr.B.L.Jakore, Assistant Professor,SRTM,University,Nanded

S.V.Gore,Assistant Professor, Indira Gandhi Arts Science College, Ralegaon

Dist. Yavatmal, Contact No. 9673211011

Mr.S.M.Shingane, Assistant Professor,G.S. College, Khamgaon, Contact No. 9422139644
H.G.Parlikar, Assistant Professor, Brijlal Biyani College, Amravati, Contact N0.9561125053
Dr.R.V.Mapari, Assistant Professor, GVISH,Amravati, Contact N0.9604335210
N.A.Niwalkar,Research Scholar, Contact N0.8668931691

@ -

Dr. V. G. Mete
Professor & Head
Department of Mathematics,
R.D.1.K. & K.D. College, Badnera-Amravati
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r.Rajesh Jaipurkar, Pro-VC, SGBAU,Amravati
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'C.Raghuwansh,Dean,faculty of science and technolog
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Sant Gadge Bab. Ameavatl University Amravat,
Depariment Of Mathematicy
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Dr.NR.Dhande  Adv. US. Deshmukh Prof. (Dr.) HM. Deshmukh  Mr, Y.V, ¢ vy

it Mm, 2e)9-22

>,

i

 TheHead, ;
P.G. Department of Mathematis, )

Sant Gadge Baba Amravati University, Amravti

~ Subject: Organization of workshop on “NET/SET guidance for
~ students and Exhibition of mathematical model. ot

It gives me an immense pleasure that y
~ university with all facilities, you always organized
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1. Name of Organising Department : Mathematics

2. Name of Activity : National Level Mathematics Quiz Competition
3. Place of Activity : Online

4. No. of Participant : Students: 683, Teachers: 08

5. Date of Activity ; 6™ May 2020

Details of Activity (In Brief):

On 6™ May, 2020, department of Mathematics organized an online national level quiz

competition for P.G. students to mark the “International Mathematics Day” focusing on the

different perspective, concept and themes of Mathematics. In this Online Event 683 students

from affiliated colleges were responded the quiz. The event was successfully coordinated and

was technically managed by Dr. V.G.Mete, Dr.VV.N.Mahalle, Nehal Palaskar, Samiksha Khade,
Ajinkya Kathe.

Outcome of the Programme:

>

Y VY

Quizzes are intended to encourage fun learning methods while also enhancing general
knowledge.

Students can "think outside the box" or from diverse perspectives by participating in quiz
competition.

quizzes build student's general knowledge and also boost their confidence.

To motivate the students to participate in the inter-collegiate level competitions.
Student received certificate of participation.

(Name & Signature of Concern Teacher)
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List of participants

National Level Online Quiz Competition, Date. 06/05/2020

Timestamp Email Address Score |Full Name College Name Whats App N Class
6/5/2020 17:24: 20496@gmail com 44/ 50| Samiksha G. Khade G.V1SH Amravati 8378841279 |M Sc 1l
6/5/2020 17:40:32 |sraut1247 @gmail com 48 / 50| Shailesh B. Raut Smit sitabai shinde collage of science, Shindewahi, Chandrpur 8380098805 |B. Sc 1l
6/5/2020 19:15:28 |utkarshagulh Z@Emil,mm 14/ 50| Utkarsha Kishor Gulhane [R DIk and NX.D college badnera 9511268690 M Sc 11
6/5/2020 19:40:17 |hn "“WLM 14/50 Dinkarrao Tale RDIK College, Badnera, Amravati. 8308367084 M Sc 1
6/5/2020 20:06:18 @gmail com 36/ ik 1 There Smt. Sindhutai Jadhao Arts and Science college 9604179746 | Other
6/5/2020 20:11:28ati_vijaymete@yahoo.co.in 28/ 50| Vedant Mete [PRMIT Badnera 8390962556 Other
6/5/2020 20:20. ) le@gmail com 4/ 50{Niraj Bhola Khangale Bar. Ramrao Deshmukh Arts, Smt. Indiraji Kapadia Commerce & Nyayamur{ 9604627810 M Sc |
6/5/2020 20:24:08 12@gmail com 20/ 50|Namrata Sureshrao Rotkar RDIK college Bandera M Sc 11
6/5/2020 20:28:58 | poojaraut32 @gmail com 24/ 50|Pooja Ganeshrao Raut Rdik & nkd college, Badnera 9922184544|M.Sc 1
6/5/2020 20-29-12 | shubhbhongle65 @gmail com 12/ 50| Shubham Raju Bhongle Indira Gandhi Kala Mahavidyalaya, Ralegaon 9049762105|B.Sc 1l
6/5/2020 20:31:2! 76 @gmail com 8/ 50|Pranali Bhashkar Parate Indira Gandhi Kala mahavidyalaya ralegav 8080474093 [B.Sc Il
6/5/2020 20:36:47 | gaunwelankar97 @gmail com 26/ 50| Gaun Dhanraj Welankar Rdik Badnera 8329164270{M Sc 1
6/5/2020 20:37:44 | drsrb2014 @gmail com 24/ 50| Dr Sanjay R Bhoyar Phulsing Naik Mahavidyalaya Pusad 9422583592 | Other
6/5/2020 20:38:24 |sarveshgawas! 3@gmail com 48/ 50[SARVESH SUSHANT GAWAS GOA UNIVERSITY 8975081597 |M.Sc 1l
6/5/2020 20:39:17 160 @gmail.com 38/ 50| Rahul Ravindra Naik St Xavier's College, Mapusa-Goa 8975104734|B.Sc 1
6/5/2020 20:42:38 |tejeswanaik2 2@gmail com 28/ 50| Tejeswa Pandurang Naik St Xavier's college 9923476395|B. Sc lll
6/5/2020 20:45:49 ing97@gmail. com 16/ 50| Sakshi Gopalrao Zotmg Indira Gandhi Kala Mahavidyalay Ralegaon 9022142297|BScl
6/5/2020 20:50:03 [vpkad: g@gmail com 38/ 50| Dr Vijay Pralhad Kadam G S G College 9423613054 Other
6/5/2020 20:59:37 mahesh netkr{@gmail. com 38/ 50|Mahesh Dashrath Netnaskar Bapumiya ddin Patel Arts, Commerce and Science College, Pimpal, 9604335210 Other
6/5/2020 21:01 3@gmail. com 16/ 50| Akansha Shankar khandalk Indira Gandhi kala Ralegaon 7499104769|B.Sc 1
6/5/2020 21:04:52 | deepeshgoud: 76@&1}1311 com 14/ 50| Deepesh Gouda St. Joseph Vaz, Contain 7378326174|B.Sc 1l
6/5/2020 21:07:26 | dnyaneshwarikawale1 1 @gmail.com 10/ 50 | Dnyaneshwari Diliprao Kawale Shn dr.r.g rathod arts and science college murtizapur 9561135331 M Scll
6/5/2020 21:13:43 |shrutikag: del 5@gmail com 38/ Arun Gawande RDIk and KD college , Badnera, Amravati 7709531811 M Scl
6/5/2020 21:15:11 |p yep@gmail.com 12/ 50| Chaitali pramod dhaye R g rathod college mzr 7620578551 |B. Sc lll
6/5/2020 21:16:1 Z@&mxllcom 44/ 50| Akansha shankar Indira Gandhi Kala Mahavidyalay Ralegaon y 7499104769 |B.Sc 1
6/5/2020 21:17. .ytm@}lmxlcom 38/50|Dr. P. Ramulu M.V'S. Govt. Arts and Science College (_ ibubnaga 9866266010 Other
6/5/2020 21:19: 28@; com 22/ 50|Kalyani vinod Wahile Dr. R G. Rathod science collage p 9529921338 B. Sc 1l
6/5/2020 21:22:37 00@gmail. com 18/ 50| Vivek R. Khawale R G. Rathod Science and Arts collage p 8698021740|M Sc 1
6/5/2020 21:24:15 |borgad: Wm 26/ 50|Kailas Raghunath Borgade Phulsing Naik College Pusad 9763638504 | Other
6/5/2020 21:25:27|p 101 )@Elnﬂl].m 22/ 50|Poonam sunilrao Gulhane Mahatma fule mahavidt warud 9890621103|B. Sc 1l
6/5/2020 21:26:08' 8 @gmail.com 18 / 50| Fauziya Kauser Shaikh Bismillah Shn DrR G Rathod Arts And Science College Murtizapur District Akola 7741944485 M Sc 1l
6/5/2020 21:26:12 |yojanadha: J@Emmlcom 50/ 50|Ku Prachi Pramod Dhaye Shn DrR G Rathod art's and sci college murtizapur 9356375424|B.Sc 1l
6/5/2020 21:29:24 khad diffimail com 18/ 50|Dr. Kishor Sudhakar Wankhade Y Chavan Art's and Science Ipir Dist Was] 8888364251 Other
6/5/2020 21:30:43 |pushpa 1997 gawai@gmail com 8/50|Pushpa Arun Gawai R G rathod college murtizapur. 7083014508 [M.Sc 1l
6/5/2020 21:33:22 | shreyabawane20@gmail com 18/ 50| Shreya Devnath Bawane lakchand Mahavidyal 8317244864|B.Sc1
6/5/2020 21:34:04 4 dmd,com 42 / 50| Miuccan Jesus Ergil D’Souza St. Xavier’s College, Mapusa 7972076981|B.Sc 1l
6/5/2020 21:36:16 |revatikale92@gmail com 14/ 50|Revati Datta Kale A vidhyala Yavatmal 9158975455|B.Sc 1

6/5/2020 21:36: 18@gmail com 10/ 50|Jaya Ganesh Nemade D.M Burugale College Shegaon 9309564180|B.Sc Il
6/5/2020 21:39:52 gmail com 10/ 50| Vaishnavi Suresh Sontakke Dr.R G.Rathod art and science college 8411060610|M.Sc 1
6/5/2020 21:39: 73 @gmail. com 16 / 50| Abhishek Suresh Lande B S Patel College Pimpalgaon Kale 9096069502 |B.Sc 1l

6/5/2020 21:40:33 | soniya.naik1 966@gmail com

6/5/2020 21:40:34|sudipnaik8 39 @gmail. com

6/5/2020 21:41:46 | swatiingle0321 @gmail com

6/5/2020 21:41:46 | poojakamble2108 @gmail com

6/5/2020 21:43:44

36/ 50| Soniya Naik St Xavier's College 9822610940|B Sc 1l
12/ 50| Sudip Rajendra Naik St Xavier's College Mapusa-Goa 8390519671|B.Sc 1
8/50|Swati Ramnath Ingle S.D-M Burungale Sci& Arts college, Shegoan 9075765150|B. Sc il
20/ 50|POOJA YADAVRAO KAMBLE | Amolakchand Mahavidyalaya , Yavatmal 7507467518|B.Sc 1
28/ 50| Gaun pandurang sontakke Shn war maskuji ale college, shegoan 9307826476[B Sc Il

6/5/2020 21:44:31

24/ 50|Jatin Umesh Harmalkar

St. Xavier's college, mapusa

8554999327|B Sc 1l

6/5/2020 21:44:3 @gmail com 22/ 50| Poonam Arvind Rajurkar Shn Dr R G Rathod Art and science College p 8308954505|B.Sc 1
6/5/2020 2145 @gmail com 18/ 50 [Rupali Mahadev Masne Shri D. M. Burugle science and art college Shegaon 9579381460(B. Sc lll

6/5/2020 21:47. ) il com 20/ 50| Tanuja handra Zoting Indira Gandhi kala mahavidyalaya ralegaon 9359954481 |B.Sc 1

drw4112000@gmail com 20/ 50| Divya Ravindra Wankhade Shri.dr.r.g rathod college P 9284194367|B.Sc Il

dvitk ail com 18/50 dilip vithalkar lackchand mahavidyalay 9404705847|B.Sc 1

2020@gmail com 16 / 50 |Roshan patrakar Indira Gandhi kala mah: lay, ralegaon 7666028937 |B.Sc Il

6/5/2020 21:53:56 (@gmail.com 42 / 50| Vaishnavi Suresh Sontakke Dr.R G Ratho arts and lleg 7411060610|M Sc 1

6/5/2020 21:54:31 aikade2001 @Emll com 20/ 50 |Mayuri Naresh kaikade yavatmal 9307828728|B.Sc 1

ddin Patel Arts,Commerce and Science College

7219007375|B. Sc il

6/5/2020 21:56:47 |rupalibodadel6 @gmail com

12/ 50|Miss Rupali Mangesh Bodade

Kal Lcom 22/ 50|Kalidas hrao Wakulkar Indira Gandhi Arts and Science College Ralegaon 9763402883 B Sc Il
revatikale92@; com 50/ 50 |Revati Datta Kale l d v ya Yavatmal 9158975455|B.Sc 1
pandediksha09 @gmail. com 24/ 50| Diksha Jayant Pande Indira Gandhi kala mahavidyalaya ralegaon 7378407838|B.Sc ll
902@; com 22/ 50|Mahima Mahendra Sharma Shn. D. M. Burungale Arts and Science College, Shegaon. 9130948109|B Sc Il

2 |aneesha2806@gmail com 22/50| Anisha Anil Sharma Shri. D M Burungale Arts and Science College, Shegaon 8805142884 [B Scl

6/5/2020 22:02:27 |vaishnavivirokar@gmail com

20/ 50| Vaishnavi Ananta Virokar

6/5/2020 22:02:36 |jyotimoyghosh777 @gmail com

32/ 50 Jyotirmoy Ghosh

Shn DM Bum_nsale science and arts eollgs, shegaon

9421494407|B. Sclll

Vivekananda Mahavidyalaya

6/5/2020 22:02:44 | sushmarchavhan2000 @gmail com

20/ 50| Sushma Ramesh Chavhan

6/5/2020 22:05:22 |jayshniwasake29 120@gmail com

46/ 50|Jayshn Ramchandra Wasake

9732786800|B.Sc Il

Indira Gandhi Kala Mahavidyalaya Ralegaon

Shn Dr. R G. Rathod Art's and Science College Murtizapur

8379808728 |B.Sc Il

7666160427 |B.Sc 1

1@gmail com 16/ 50 |Manisha Nirmal Shn Gyaneshvar maskuji burugale science and arts college, shegaon 8390 75|B.Scll
sumantal 999c@gmail com 36/ 50| Sumanta Chakrab: DBNDSM 6295729439 B. Sc 1l
6/5/24 hnikode97 @gmail com 16 / 50 |Mangesh devidas nikode Rdik collage badnera 8308117753 |M.Sc 1l
6/5/2020 22:13 210@gmail com 42 / 50|Mahek Shanif Sheikh Indira gandhi kala mak ralegaon. 9623711826|B.Sc 1
6/5/2020 22:13 @E’“"l com 32/ 50|Isha Jayant Kansar St. Xavier's College 7030355311|B.Scll
1P @gmail com 36/ 50|Riya Mhapne St. Xavier's College Mapusa-Goa 9822200685 |B.Sc Il
ha?2@gmail. com 10/ 50 | Anusha Dinanath Mayekar St Xavier's college 9284271394|B.Scl
26@gmail com 14 / 50 |Harsha Gajanan Karale Shn. Ds Maskuji le Science and Arts Collage, Shegaon 9325967070|B.Sc Il
0222031 405@gmail com 8/ 50| Payal Vijay kapse institute of and technology 7770069063 | Other
6/5/2020 22:22:25 |mailme. ahhnnmlzons@gmml com 42/ 50| Abhijit Pal [DBNDSM 9064080869 |B. Sc 111

6/5/2020 22:23:33 1@gmail com 22/ 50! am mainkar st. Xavier College mapusa Goa 8660031419|B Sc Il
6/ 0 9:40 | archanawankhade22 @gmai com 42 / 50| Shreya Devnath Bawane Amolakchand mahavidyalaya 8317244864|B.Sc1
6/5/2020 22:34:10 | biplabdavwnd 3@, 1.com 42/ 50|BIPLAB DAWN DBNDSM 8617893596|B. Sc il
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6/5/2020 223551 |anjalinayse123@gmail com 10/ 50| Anjali Nayse S.D. M. B. Arts and science college shegaon 8600551585|B. Se lll
6/5/2020 22:36:03 |w] 01206@gmail com 14/ 50| Whitney Ann Lobo St. Xaviers College Mapusa, Goa 8888531259|B.Sc 1l
6/5/2020 22:36:29 |ur dhank Ios@nmlcom 20/ 50{Urvashi Sanjay Dhankani Dr. R G Rathod arts and science college 9022168208 |B.Sc 1
6/5/2020 2241 p @gmail.com 22/ 50 {Komal Prakash Pudake Shn Dy Maskuji ngale Science & Art College Shegaon. 9834611175|B.Sc Il
6/5/2020 22:47:42|p @gmail com 44/ 50| PROSUN BORAL DBNDSM 7718621859|B. Sc lil
6/5/2020 22:48: ishadhote74@gmail com 6/ 50 |Manisha hrao dhote Mahatma fule warud 7744016017|B. Sc il
6/5/2020 22:52:16 | vaishnavitade24@gmail. com 32/ 50| Vaishnavi gajanan Tade RDIK college 8412092783 |M.Sc 1l
6/5/2020 23:00: deS @gmail.com 22/ 50{Sonal Dattatray Sarde Amolakchand mahavidyalaya yavatmal 9075474532|B.Sc |
6/5/2020 23:05:42 \’aislma\!(ﬂwlzlw'/@gnailcom 22/ 50| Vaishnavi Gajanan Dhole. RDIK college Badnera 7038713731 |MScll
6/5/2020 23:07:23 |ni shind @Emlm 12/ 50| Nikita chandrakant shinde Dr rg rathod art and science collage 9657916301 |B.Sc Il
6/5/2020 23:11:00 {chumki 999@Exnml.com 42/ 50 |Chumki banerjee Drbb di h dutta smriti mahavidyalay: 7001102591 |B. Sclil
6/5/2020 23:14:02 |nshik S lO@Emai].com 36/ 50|Rishik Dubey Vivekananda Mahavid 9064883464|B. Sc 1l
6/5/2020 23:14:05 shikhakt hx@enzi].com 16/ 50! shikha Narendra khirkar A k h lya yavatmal 8080556732|B.Sc1
6/5/2020 23:16:26 hanomlOM’.’Oll com 16/ 50 |Hariom Shivhan Gawande DM le college , shegaon 7499793209|B.Sc1
6/5/2020 23:18:33 1 16§7S@Ema|l com 26/ 50| Anita Niwrutti Mali Shn D. M. Burungle Science and Arts College, Shegaon 7768074078 |B. Sc il
6/5/2020 23:24:01 |t: h 64@&1311 com 20/ 50| Tanmoy khan Dr Bl nath Dutta Smriti Mahavidyalaya 8371948670|B. Sc il
6/5/2020 23:24:26|pal subhals@znml com 0/ 50| Subhajit Pal DBNDSM 8617649545|B. Sc il
6/5/2020 23:26:1 @Enmlcom 44/50{SOUVIK NANDI VIVEKANAND MAHAVIDYALAYA B.Sclil
6/5/2020 23:28:59 |abdulwajid4 76 @gmail.com 38/ 50| Abdul Wajid Abdul Rashid R.D .1k and NKD Badnera 9970219943 [M.Sc 1l
6/5/2020 23:35:15 samkxsa\\'anthﬁ@mlcom 20/ 50| Santka sukhaji sawant St Xavier college 7507312149|B.Sc 1l
6/5/2020 23:54 Mlﬂhmeshtm9 @gmail com 20/ 50|Shreya Ramrao Gulhane Shn drR G. rather arts and science college nmrtizapur 7498307013 |B.Sc Il
6/5/2020 23:54:55 | dixitshraddha69 @gmail.com 22/ 50| Shraddha dixit universi 7651812678 | Other
6/6/2020 0:01:52 |achallonkar445 @gmail com 14/ 50| Achal Ramesh Lonkar Shri. Doy war Maskuji B le Science and At college Shegaon. 91 75546909]B.Sc 1
6/6/2020 0:36:24 |nabaniranjanm@gmail.com 42/ Ranjan Mahanta Vivekananda Mahavidyalaya 6294919002]3.30 1
6/6/2020 0431 171@gmail.com 34/ 50| Shivam Kumar Mishra National Post Graduate College Barhalganj 6307104810[B. Selil
6/6/2020 1:37:01 | v.mapari @gmail com 40/ 50 {Rahul V" Mapari Government Vidarbha Institute of Science and Amravati 9405316462[0&19:

6/6/2020 5:41:50 kb khirade2018 @gmail com 22/ SOIKII vaishnavi banan khirade Y.C.ARTS AND SCIENCE CLG MPIR 9075541843 |B. Sc il
6/6/2020 5:51:32 | pram81206 @gmail com 12/ 50 |Rampawar Indira Gandhi kala mahavidyalay ralegaon 9356410347|B.Sc 1
6/6/2020 6:32:53 | mohanta ary)it18@gmail.com 42 / 50| Anyjit Mohanta Dr. BHUPENDRA NATH DUTTA SMRITI MAHAVIDYALAYA 9382725342|B. Sclil
6/6/2020 6:40.07 | wakodepallavi063@gmail com 12/ Vijay Wakode Dr. R. G. Rathod arts and science college A p 7821014796|B.Sc 1
6/6/2020 6:59:07 | suchitraphande@gmail.com 14/50]S pramod Hande Shn D. M. ngale science and arts college shegaon 9309735819|B. Sc Il
6/6/2020 7:01:14 shelk ”“7@§mallcom 22/ 50| Shivani Arun shelke Y.C_Art and science college M 9359664176|B. Sc 11l
6/6/2020 7:03:47 Isul 2@ com 8/ hal Dr Sultane Shn Dy mmuskuji science and arts college shegaon 9067087708 |B.Sc 1l
6/6/2020 7:05. m,mmo a,EmaLlAcom 20/ 50| Pravin Panditrao k Govermnment Vidarbh Institute of Science and Amravati 9527460263 M Sc 11
6/6/2020 7:10:1 k 742@9!:311 com 16/ 50| Anushni santosh purke A college y 7887954014 |B.Sc1
6/6/2020 7:20. 270@Fnailcom 22/ 50| Sohail khan Ahemad khan Dr. R G rathod arts and science college 9730497481 |B.Sc1
6/6/2020 7:24: @Fmilcum 14/ 50 |Ku Komal Gajanan Rokade Y .C Arts & Science College M.pir 9172356106|B. Sc il
6/6/2020 7:42 1 Wmlcom 16/ 50 | Pratiksha Sanjay Thakare SPM COLLAGE GHATANIJI 9307009792|B.Sc 1l
6/6/2020 7:44: @Enmilcum 40/ 50| MAHESH GAWKHARE Govemnment College of Asts Science and Commerce, Quepem Goa 7875235728 | Other

36/ 50|Ku. Uma prakash daware

Y. C. Arts And Science College \

7350534457 |B. Sc 11l

6/6/2020 7:47:48 [umadawareS @gmail com

6/6/2020 7:49: 777@2!1:«1 com 48 / 50| Aachal Ramesh Lonkar Shni. Ds Maskuji Burungale Science and Art College, Shegaon. 9420562601 B.Sc Il
6/6/2020 7:50:19 | pallavipise2609 @gmail.com 18 / 50| Pallavi Babu rao Pise Shn D. M. Burungale arts and science College Shegaon 9604498356 |B.Sc 1l
6/6/2020 7:52:02 | duttasayani1 6@gmail com 34/ 50|Sayani Dutta Vivekananda college 8918776882 |B. Sc Il
6/6/2020 7:56: ] dal 1998@gmail com 24/ 50| SAMPRITI MONDAL [DBNDSM 8597544174|B. Sc lll
6/6/2020 7:59:21 budk ha @gmail com 14/ 50| sneha Rajendra Tambuskar Bar. RDIK & OF science collage Badnera 8625910316 |M.Sc 1
6/6/2020 8:04:35 | 386@gmail com 26/ 50| Ananya Hazra Dr. Bhupendranath Dutta Surit: Mahavidyalaya 82 50380311F. Sclil
6/6/2020 8:09:31 122@gmail com 16 / 50| Trupti Vinod Bhale Indira Gandhi kala mahavidyalya ralegaon 9373442603 |B.Sc I
6/6/2020 8:25: deulkar3 | @gmail com 18 / 50 {Bhushan Dipakrao Deulkar Indira Gandhi Arts & Science College, Ralegaon 7387893024|B.Sc Il
6/6/2020 8:26:56 | Vikitasinari 29 @gmail. com 46/ 50| Vikira Sman St Xavier's College, Mapusa-Goa 7038668063 | Other
6/6/2020 8:29: aishnavi@gmail com 10/ 50| vaishnavi vishvanath bhilkar shri d. m bumgale science and arts college shegaon 8329048896|B. Sc lll
6/6/2020 8:34:33 hpatil2517@gmail.com 18/ 50 |Ku.Shital patil Y c college mpir 7218453938 | Other
6/6/2020 8:35:32 |priyankadgedam?8@gmail com 24/ 50| Priyanka Dadarao Gedam RDIK&KD College badnera 7219471191 [MSc 1l
6/6/2020 8:36:11 omail com 8/ 50| Pranit bonde R j rathod 9021778040|B.Scl
6/6/2020 8:38:49|sr59271 @nnd com 6/ 50| MR SHARMA ROHANKUMAR SURESHKADI UNIVERSITY 73833501 78I0ﬁm
6/6/2020 8:40:43 |ankitabehare8 8@gmail com 26/ 50| Ankita pandhari behare Indira Gandhi Kala mahavidyalay ralegaon 9307672738|B Scl
6/6/2020 8:44:53 |p ‘774@51mll.com 48/ 50|Ku.Komal S. Patil Y chavan Arts & Science college 7218453938|B. Sc lll
6/6/2020 8:48:46 | komaldhote] 999@gmail com 50/ 50|Ku. Komal Rajabhau Dhote. Y_C. arts and science college M 9370549084|B. Sc 1l
6/6/2020 8:50:38 | prany A!S@EmiiLcmn 28 / 50| Pranjal Betkekar St. Xavier's College, Goa 8698766791 |B.Sc Il
6/6/2020 8:52:42 | ananyaa mondal 201 7@gmail. com 32/ 50| Ananyaa Mondal Dr. Bhupendra Nath Dutta Smriti Mahavidyalaya 8637083089|B. Sclll
6/6/2020 8:55:37 Prana\baxico@gmanl com 42 / 50| Pranav r bonde Dr r j rathod 9022439745|B.Sc 1
6/6/2020 8:58:31 | bl deulk l@smalLoom 50/ 50| Bhushan Dipakrao Deulkar Indira Gandhi Kala Mal Ralegaon 7387893024|B.Sc Il
6/6/2020 9:08:57 dlik@gmail com 6/ 50|Lalita kundalik kumare Indira Gandhi Kala Mahavidyalaya Ralegaon 8080310265|B.Sc 1
6/6/20209:11: 1e2000@gmail com 10/ 50 |Krushna sanjayrao kawade Indira gandhi kala mahavie ralegaon 9359694736(B.Sc 1l
6/6/2020 9:23:36 | hrutugore1 999@gmail com 12/ 50 |Ku. Hrutuja O Gore Y Chavan Arts and Science College 8412058290|B. Sc il
6/6/2020 9:23: @mﬂwm 14/ 50| Aniket Sunil Khedkar Shri Dr. R. G. Rathod Arts and Science College M 8208261132 B. Sclll
6/6/2020 9:26:13 |ishita96 ghosh@gmail com 40/ 50|Ishita Ghosh Visva-Bharati 8900252549|B. Sc lll
6/6/2020 9:32:12 |aratirathod652@; 1 com 24/ 50| Arati Ramkrushna Rathod |I|x‘hn gandhi kala mahavidyalay Ralegoan 9021795927|B.Sc ll
6/6/2020 9:36:03 |naysedivya@Gmail.com 42/ 50| Divya Ds Nayse S.DMB. science and arts college, shegaon 7057497882 |B.Sc 1
6/6/2020 9:37:21 |ipawade37@gmail. com 30/ hwarchandra Dattatray Pawade Shivramji Moghe Collage Kelapur (Pandhark 9422869514 |Other
6/6/2020 9:39:03 | shazlindias22@gmail com 18/ 50| Shazln Albertina Fatima Dias St Joseph Vaz College Cortalim |BScll
6/6/2020 9:48:35 | vibhayerane@gmail com 16/ 50| Vibha Ramesh yerne Indira Gandhi kala Ralegaon 7498862806|B.Sc 1l
6/6/2020 9:52:22 kulmethe2001@gmail com 20/ 50| Poonam Suresh kulmethe Amlokchand Mahavidyalaya yavatmal 8378885267|B.Sc1
6/6/2020 9:53:2: ds@ynmlm 18/ 50| Saqulain Ayub Khan punmy: patel arts, and science College. ) K 7972512595|B.Scl
6/6/2020 9:55:49 | kanchankarale06 7@gmail com 40/ 50|Kanchan Sanjay Karale Shn D.M Burungle science and arts college 9307618661 B.Scll
6/6/2020 10:00:37|wb.riyahazra@; com 32/ 50|Riya Hazra Dr Blup nath Dutta smriti M 8818088052 |B. Sc 11l
6/6/2020 10:02:32 hd2017 @gmail com 18/ 50 |Mohd Osama Mohd Rashid B S patel art comm science college pimpadgaon kale 7276741575|B. Sc lll
6/6/2020 10:03. 26! ﬂgmulcom 24/ 50| Ruchita Rajesh Gulhane RDIK & KD college 8975860507 | Other
6/6/2020 10:09:47 121 z@mucom 14/ 50| Tanvayi Raju Raut Indira Gandhi kala mahavidyalaya Ralegaon 8080840141|B.Sc1
6/6/2020 10:12:03 |pragatidudhe27 @gmail com 16/ 50| Pragati Dineshrao Dudhe | Aadarsh College Dhamangaon Rly 9552094256B. Sc il
6/6/2020 10:13:07 | ganeshbhagat19 16@gmail com 14/ 50| Ganesh Shankar Bhagat Shri DM Burungle science &art college, Shegaon 9325147854|B.Scll
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6/6/2020 10:13:33 pusadkarl 51 @micom 16/ 50| Aniket pradip Pusadkar Adarsha Mahavidyalaya Dh Rly 9518942058 |B.Sc 1l
6/6/2020 10:14:1! @gmail com 48/ 50| Anuradha Josht RDIK clg badnera 8975500602 |M.Sc 11
6/6/2020 10:17:27 | nitiksh 7@gmail com 24/ 50| Nitiksha sadashiv Gawande | Adarsh mahavidylay; iy 7038148657 |M.Sc1
6/6/2020 11:40:48 dagoh: @Ema.i].cmn 16/ pada D Gohatre | Adarsh mahavid D) dy 9604192173 [MSc 1
6/6/2020 11:52:12 |roshani kubade1997 @gmail com 22/ 50|Roshani p. Kubade Sgbau amravati University amravati 9119457276 M Sc 1l
6/6/2020 11:55:44 29@gmail com 38 / 50| Niraj Bhola Khangale [Bar Ramrao Deshukh Arts, Smt. Indiraji Kapadia Commerce & Nyayamurt] 9604627810/ M Sc 1
6/6/2020 11:57:09 | dikshabarve0 1 @gmail com 14/ 50 | Diksha Barve St Xavier's College Mapusa Goa 7038317930{B.Sc Il
6/6/2020 11:57:38 |kharodey auri@gmmlcom 10/ 50| Gaurni Gajanan Kharode D M Burugale Arts and Science College, Shegaon 8669828747|B.Sc I
6/6/2020 12:02:10 | shubham? 7junghare@gmail com 10/ 50| Shubham Subhash Junghare | Amy Dhamangaon rly 7263886654 |M S 11
6/6/2020 12:19: 0913))05!’1]1!111177@&;)3\]00“1 36/ 50|Join Ghosh Dr. 1p Dutta Smriti Mahavidyalaya 6295390148 |Other
6/6/2020 12:19:37 970@gmail com 30/ 50 |Ruchita Anilrao Zoting Indira Gandhi Kala \ Ralegaon 9325079704[B.Sc1
6/6/2020 12:23:23 d "38@11211(‘0111 30/ 50| AKASH SANJAY DHONGADE P.G.T. D of 1n SGBAU Amravati 8830397534 | Other
6/6/2020 12:23:29 | gayatribhoyar09(@ 1.com 20/ 50| Chaitali Satish Sardar Indira Gandhi Kala nnhaleaya 8459869075 |B.Sc 1
6/6/2020 12:27:18 |k harkarS @gmail. com 36/ 50 |Kiran manohar sakhark D. gale college shegaon 9021519669 |B.Sc Il
6/6/2020 12:29:52 4@gmail com 12/ 50| Anjali Pramod Dahake A yalaya, Yavatmal 8530811168|B.Sc1
6/6/2020 12:31:. 7@Emillcom 14/ 50| Chaitali varhekar [RDIk college badnera 9021573536 {M.Sc 1
6/6/2020 12:32:52 | poo.rane1308 @gmail com 32/ 50| Poonam Babani Rane St Xaviers College, Mapusa 8975843756|B.Sc ll
6/6/2020 12:34:57 |ashwinilrohankar@gmail com 20/ 50|Ku. Ashwini Shaligram Rohankar Shni. D. M Burungale Science & Art College, Shegaon 9307726716|B. Sc Il
6/6/2020 12:36:51 | pranalil 08 @gmul com 12/ 50 |Pranali Uttam raut Amolakchand mahavidyalaya Yavatmal 9049028423 |B.Sc |
6/6/2020 12:38:07 |reenasayyad12 1 @gmail com 16/ 50 |Rina Sayyad Indira Gandhi Kala ) Ralegaon. 9021438972|B.Sc 1l
6/6/2020 12:40: 237 @gmail.com 8/ 50| Satish prakash Chavhan Y Chavan art and science college 7620054749 |B. Sc ll1
6/6/2020 12:41:52 radhikagode? 8@gmail com 10/ 50 |Radhika Mukundrao Gode Adarsh Clg Dhamngaw 7038200479 M Sc |
6/6/2020 12:42:52 |rupalibodade16@gmail.com 14/ 50 |Rupali Mangesh Bodade B. S. Patel Art, Community &Science College Pimpalgaon kale 7219007375|B. Sc il
6/6/2020 |2'44'30|Mashasﬁ'akar222 @gmail. com 20/ 50| Priyanka sumil shastrakar Aadarsh mahavidyalya 7709711650|B.Sc Il
6/6/2020 12:46:08 |aamir324 @gmail com 10/ 50 | Aamir sheikh Jajoo 9922331236{B.Sc1
6/6/2020 12:47:01 shn]mhnm]@ml.eom 12/ 50|\ ryb 68547893638 |B. Sc Il
6/6/2020 12:48:39 |abdulsir] 18 5@gmail com 26/ 50|Fauziya Kauser shaikh Bisnullah Shn Dr RG Rathod Arts and Science college \ District Akola 7741944485 |M Sc 11
6/6/2020 12:52:19 |Komalhol @Emml,com 12/ 50 |Komal tukaram holey [RDIK college badnera 9404667978 [M.Sc 11
6/6/2020 12:53:10 |anuradhaggujare09@gmail com 42/ 50|Ku. Anuradha Ganesh Gujare Y. C. Arts & Science College M. Pir 9112333508 B. Sc llI
6/6/2020 12:54:35 |ramilasavla? @gmail com 14/ 50 |Ramila shah | Varthak 9619324124 |Other
6/6/2020 12:56:11 ’@anl.com 38/ 50| M: ] Iram Mirza Johar Baig Y Chavan Art And Science College 9168221198 B. Sc 1l
6/6/2020 12:57. 23|& 998@gmail com 40/ 50 |Ku Gautmi Gajanan Bhimte Y Chavan Arts & Science College M 8,600,410,851|B. Sc 1l
6/6/2020 13:01:40 unﬂchahb7178@mmlcom 44 / 50| Zarif HAMID Khatib havidyalaya yavatmal 8788267709|B.Sc1
6/6/2020 13:03:16 {monilsavia27 @gmail.com 50/ 50 |Momil Jayesh Savia Mpvv 7977741668 | Other
6/6/2020 13:04:57 vvl@Eunl.l.cvm 46/ 50|Kiran D.m burungle college 7350599560|B.Sc 1
6/6/2020 13:09:02 1999@51&11 com 28/ 50| Chaitah Satish sardar Indira Gandhi kala Mahavidyalaya Ralegaon 8459869075[B.Sc 1
6/6/2020 13:09:16 | niralich2000@gmail com 50/ 50 |Nirali Ct Maya Bhavsar Mpvv 7710951937 |Other
6/6/2020 13:13:35|div 52@1}811 com 16 / 50| Divya Ganesh Sonone Shn Dy Maskuj le Science And Arts College, Shegaon 9307612412|B.Sc 1l
6/6/2020 13:13. Sslamba.dkmn@mlm 22/ 50| Pratik Babarao Ambadkar P.R pote patil college of ng and Mana; it Amravat 8080062690 | Other
6/6/2020 13:15:05 ’@Enml.com 48 / 50 |Maseeratul Iram Mirza Johar Baig h art and science college mangrul pir 9168221198|B. Sclll
6/6/2020 13:20:0: ’SSOO@Emd.com 24/ 50| Anushn Jagjivanrao Bhise Adarsh science, jb arts, birla commerce mahavidhyalaya dha y(rly) 8975188730|M Sc 1
6/6/2020 13:21: 13@gmail com 6/ 50 |Pawan Kumar Keshan basaheb Bhimrao Ambedkar University Lucknow 9628224264 | Other
6/6/2020 13:28:31 | Komalholey8 @gamil com 44/ 50|Komal Tukaram holey RDIK college badnera 9404667978 |M.Sc 11

6/6/2020 13:28:40 | taronekhushal@gmail com

16/ 50| Chanchal Hanumanta Tarone

6/6/2020 13:31:55 | shivam3 80jaiswal @gmail.com

28/ 50 | SHIVAM JAISWAL

Shn Dr R G Rathod arts and science college nuirtizapur

9579321198 M Scl

ASHA COLLEGE OF EDUCATION

9919435840 | Other

6/6/2020 13:32:02 | kale317dharti @gmail com

18/ 50| Dharti digambar kale

Bar. Ramrao Deshnmkh Asts, Smt. Indiraji Kapadia Commerce & Nyayamur|

7498729340|M Sc 1

6/6/2020 13:46:45 |aniktmore12@ com

12/ 50| Ankit More

9403317376 |Other

Symbiosts mstitute of studies

6/6/2020 13:52:27 | katholevaishnavi@gmail com

14/ 50| Vaishnavi digambar kathole

Shri. D. M. Burungale Art and science. College shegaon

9011327317|B. Sclll

6/6/2020 13:53:06 |ishikapakade632 @gmail.com

12/50

6/6/2020 13:54:21 |roshanmanwarl 57 @gmail com

0/ 50| Roshan Devinan Manwar

Ishika Dipak pakade P. R patil_institute of pharmacy

8080389148 | Other

Y.C arts and science college Mangrulpir

7387572862 |B.Scll

Vidnyan Malkapur

7588041775 | Other

6/6/2020 13:57:53 | ydpatil2107 @gmail com

50/ 50| Yogendra Damodar Patil

relway

Aadrsh mahavidyalya

6/6/2020 14:04:26 | divyapakade@gmail com

50/ 50|Divya dipak pakade

7038671450|M Sc 1l

6/6/2020 14:06:44 |ramdahatre1 999@gmail com

28 / 50 |Ram Ramesh Dahatre

Y & C Arts and science college mangrulpir

9146835269B. Sc il

50/50

6/6/2020 14:20:36

12/ 50|Pragati Dineshrao Dudhe

Priyanka Yogendra Patil Sanjivani College of Engineering, Kopargaon

9359159281 | Other

Aadarsh college Dhamangaon Railway

9545092043 |B. Sc il

6/6/2020 14:23:5: @gmail.com 30/ 50[PUNAMP. POTE GVISH AMRAVATI 9158336807 [Other
6/6/2020 14:27:13 [ngpatil31 @gmail com 8/ 50| Neha gajanan Patil Vidhyan mahavidhyalay malkapur 7821904369 |B. Sc lll
6/6/2020 14:28:05 |pratikghuse96 @gmail com 18/ 50| Pratik Shalikram Ghuse GVISH 9860887437 [Other
6/6/2020 14:28:12[Vaishnaviahirkar2612@gmail com 16/ 50| Vaishnavi Shatrughna Ahirkar 5. D. M Burungale Science College, Shegaon 7498578508 |B.Sc 1l
6/6/2020 14:31:56 | sunitanmgali72@gmail com 28/ 50| Dr.SUNITA CHINMALLI Assistant ProfedS S MARGOL DEGREE COLLEGE SHAHABAD 9449956799[B Sc I

6/6/2020 14:33:53 |mmnalibokded @gmail com

30/ 50 |Mrunal anil bokde

Vidhharbha institute of science and humanity Amravati

8600280300 Other

46 / 50| Gaurav Dadarao Tiwalkar

R D.1 K &K D. College, Badnera, Amravati

8380869146 M Sc 11

6/6/2020 14:34:13 Iganmvuvmlkar@gmxl com
P

6/6/2020 14:35:14 “‘9822984@11 com 12/ 50| Pavan Prakash wankhede | Vidnyan mahavidyalay malkapur 7020824353 |B. Sc 1l
6/6/2020 14:35:22 Is\_xmaanchnllsw @gmail com 22/ 50| Anchal Sanjay Gupta Sant Gadhe Baba Amravati University, Amravati 7057410398 M Sc 1
6/6/2020 14:35:46 | mpratwad20@gmail com 26/ 50 |Manjit Pradeep Ratwad St Xavier's College 7709310060|B. Sc 11l
6/6/2020 14:35 14@gmail com 44/ 50|Neha She darj1 Panpaliya Adarsha Mahavidyal 9373677507 M Sc 1l
6/6/2020 14:37:28 |p k 252 1 @gmail com 38/ 50| Poonam shrinivas Narkhede VMV clg malkapur 9156120536 | Other
6/6/2020 14:38:17 | sakshimalod 76@5mlmms 10/ 50|Sakshi Banduji Malode Adarsha college 7620317240|B.Sc1
6/6/2020 14:48:22 shoebakhmm796@&mmlcom 40/ 50| Shoeb Akhtar Abdul gadeer Aadarsh science college rly 7843065047 |M Sc 1
6/6/2020 14:48:30 | harshalahane03 @gmail com 16/ 50|Harsha Ramesh Lahane (GVISH Amaravatu 8806458684 |M Sc 1l
6/6/2020 14:49:35 | sanjunandi201 6@gmail com 44/ 50| SANJU NANDI Vivekananda college burdwan 9134192043 B. Sclll
6/6/2020 14:51:54 20@gmail com 10/ 50| SUNEEL SINGH YADAV! PG college Ghazipur 9125342353 |M.Sc 1l
6/6/2020 14:53:02 nshvnn9370@§nmlcom 18/ 50| Ashvimi Dhanraj Nakhale DRGIT &R Anrvatt 9370415683 |[M.Sc 1
6/6/2020 14:53:3 @gmail com 16/ 50| Vaishali Vishou Shrinath D M Burungale college shegoan 7499745512 |B.Sc 1l
6/6/2020 14:54: @gmail com 38 / 50| Pragati Bhimrao Patil Govt Vidarbha Institute of Science and Humanities, Amravati 9096620358 [M.Sc 1
6/6/2020 14:56.14 wu7@_¥mi1.cvm 10/ 50| Snehal N Raut R DIK COLLEGE BADNERA 9284841098 M Sc 11
6/6/2020 15:01:23 p ”S@mlm 50/ 50|Sayali kapse KDX. College Of Nagpur 8080094895 | Other
6/6/2020 15:02:25 | sanketitayade932 5@gmail com 22 / 50| SANKETI BHASHKAR TAYADE Adarsha science, . B. Arts and birla Commerce mahavidyalaya 9356607794 |B.Sc 1l
6/6/2020 15:02:34 | chetanrc acem@gmail com 20/ 50| Dipt1 ramesh chopade Vidnyan mahavidyalay malkapur 7387759477|B. Sc lll
6/6/2020 15:05:03 @gmail com 12/ 50| Anagha Purushottam Padwad Arts, commerce and science college Kiran nagar Anwavati 8625096514 |M.Sc 1l
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6/6/2020 15:07:23 | wankhadeneha? @gmail com 50/ 50| Neha Diliprao Wankhade Mahatma Fule mahavidyalay Warud 7083275645 [B. Sc Il
6/6/2020 15:13:44 |anil 970@gmail com 48/ 50{Ruchita Anilrao Zoting Indira Gandhi Kala Mahavidyalay Ralegaon 9325079704|B.Sc1
6/6/2020 1517 1k 1405@gmail com 50/ 50| Payal vijay kpase Priydarshani institute of and technology 7770069063 | Other
6/6/2020 15:18: halchaudhari; 30@&mall,com 20/ 50| Snehal Dinkar Chaudhari G. V.1 S. H Amravati 7057214579 |M.Sc 1l
6/6/2020 15:26:59 |may dest (@gmail com 16/ 50 | Mayuri Nandesk R G Rathode College 8180892869 B Sc 1
6/6/2020 15:27:41 dipmals @Emml.com 34/ 50| Pradip Ankush Mahure GVISH Amravati 9049555974 |M.Sc 1
6/6/2020 15:33:51 @Emallcom 36/ 50| Sachin Kedar G.V.L S H Amravati 8055450019 {M.Sc 1
6/6/2020 15:33:51 |mayurisdhurve@gmail com 34/ 50 {Mayuri Shrikrushna Dhurve Govt Vidarbha Institute of science and Amt 7887499844 |M.Sc 1l
6/6/2020 15:43:59 BnkﬂakaralelOZOOO@Emall,com 8/ 50| Ankita Pramod Karale D. M. Burungale science and art college shegaon 8999003587|B.Sc Il
6/6/2020 15:45:50 |kvs1442@gmail com 12 / 50| Komal Vijay sharma Shahu maharaj college 9175026478 | Other
6/6/2020 15:51:47 | ketanmawaskar 1 @gmail com 12/ 50|Ketan Ajabrao Mawaskar Govemnment Vidharbh institute of science and b Anravati 8329709231 |M.Scll
6/6/2020 15:54: ibdul m.rmk@small,com 34/ 50| Abdul karim Abdul Rahim GVISH AMRAVATI 9637396330 M.Sc 1l
6/6/2020 15:56:38 |anjalibundele2019@gmail com 32/ 50| Anjali Ashok Bundele G.VISH. 8421729119|M.Scll
6/6/2020 15:58:37 lab lOilvcom 12/ 50|Mangala hrao Bhoyar | Adarsh Mhavidyal dh 1y 9765288271 |M.Scl
6/6/2020 16:00:34 10091995@5111&100111 20/ 50, i shivlal borkar Vidharbha mahavidyalay 7887479402 | Other
6/6/2020 16:07:45 | kalyani23200 @gmail com 10/ 50|Kalyani Rajendra Landge Y chavan Arts and science college 7057291292|B.Sc i
6/6/2020 16:08:43 [kvs14422 @gmail com 50/ 50| Miss Komal Sharma Rajshree shahu maharaj college, deulgaon raja 99211613 14| Other
6/6/2020 16:14:03 |rameshkiller93 @gmail com 22/ 50| Ramesh St Xavier's colle; 8999454301 [B.Sc I
6/6/2020 16:17:09 wishm\ildwylw7@§mmlwm 12 / 50| Vaishnavi Ravindra kitey Vidyabharti mahavidyalay 7057709402 |M.Sc 11
6/6/2020 16:32:56 |akanksh 20 19@91311 com 12/ 50| Akanksha Devendra Pazare India Gandhi kala mahavidyalaya Ralegaon 9518747788|B.Sc1
6/6/2020 16:35:53 |aish y @gmmlcom 32/ 50|Ku Aishwarya Y Deshnmkh | Gvish amt 7028177335|M.Scl
6/6/2020 16:45:19 Umﬁmd&S@Exmilcom 22/ 50| Umesh Prakash Rathod Govt VIS H Amravati 7276164295|MSc 1l
6/6/2020 16:48:10° chm'ec.hma@small.oom 36/ 50| Chetna Jayram Chure VMV college Amravati 9359622199 M.Sc 1l
6/6/2020 16:48:47 d:kshawankhadﬂ‘%ﬂ@ynajlcom 18 / 50| Diksha Dadarao Wankhade GVISH 9657013009 M.Sc 1l
6/6/2020 16:55 Oolpum\'dhuleD@pmul com 20/ 50|Manisha madan dhule At and warwat bakal 7350170549|B.Sc 1
6/6/2020 16:55:08 | badhemanasvi@gmail com 42/ 50| Manasvi Baburao Badhe Govt Vidarbha mstitute of science and humanities Amravati 7720883191 [M.Sc 1l
6/6/2020 16:55:37 | sumitbwasule@gmail. com 8/ 50| Sumit Babarao Wasule Shn Shivaji Arts and Commerce Collage Amravati 9595452450 Other
6/6/2020 17:00:35 P ’“@micom 12/ 50| Durga Shrikrushna Raypure Science collage malkapur 9284255285|B. Sc 1l
6/6/2020 17:07 26@gmail com 48 / 50|Pratiksha Laxman Hage Shni dny shwar maskuji burugale science and art collage shegaon 9021461858!3&1
6/6/2020 17:20:05 Wlm 16/ 50| Shubham N. Khandre Indira Gandhi kala. Mahavidyalay, Ralegaon 9067621723!3 Scll
6/6/2020 17:28:12 adhav4797@glmll.cmn 36/ 50| Arat: Sudhakar Jadhav GVISH, Amravati 9822540223 !MSC 11
6/6/2020 17:32:45 7@gmail. com 16/ 50| Ather Azeez Shaikh Bhikan Vidnyan mahavidyalaya Malkap 9975800616|B. Sc 1lI
6/6/2020 17:34:47 shlvanimn@mlSW@Email com 36/ 1 Ch Ronghe Govt. Vidarba Institute of Science and h Amravati 9503228801 lM.Scl
6/6/2020 17:37:35 hakare26 @gmail.com 10/ 50|Ku Tanvi S Thakare Yask chavan arts and science college ) 9579200169]5, Sclll
6/6/2020 17:37:36 | deshnmikt 57@gmail. com 16/ 50| Aarti Vikas Deshmukh Brijlal Biyani Science College 9657222831 IM.Sc 1
6/6/2020 17:39:58 | durgakhand: :@Emz.\Loom 38 / 50 |Khandre N. Shubham Indira Gandhi kala. Mahavidyal Ralegaon 9067621723 IB.SC 1
6/6/2020 17:53 20 19@Elmll,com 34/ 50| Akanksha Devendra Pazare Indira Gandhi kala mahavidyalya Ralegaon 9518747788[B Scl
6/6/2020 17:58:25 2 1@gmail com 20/ 50|Ku. Prajakta Mohan Rahate Shri. D Maskuji Burungale Science & Asts College Shegaon 8459884539[B_Scll
6/6/2020 17:58:4: @gma:l,com 14/ 50| Sharayu Wasankar [RDIK 98902443 77IM.Sc 11
6/6/2020 17:59:12 jadh I@Enailvcom 40/ 50|Mahesh Vasant Jadhao B P..Sci college Digras 9421770228[B5cll
6/6/2020 18:02:29 | dhulevaishnavi25@gmail com 48 / 50|Ku Vaishnavi Samadhan Dhule Shri Dnyaneshwar Maskuji Burungle Science and Arts College , Shegaon 9922782042|B.Sc 1
6/6/2020 18:03:17 |ruchalikanade@gmail com 28/ 50|Ku. Ruchali Ravindra Kanade SGBAU 7798385912 {M Sc 1
6/6/2020 18:06:11 palh\ﬂgiﬂlell]@gmml.wm 18/ 50|Ku pallavi Bhagwan Girhe DM Burungle Art and Science College shegaon 9356072731|B. Sc il
6/6/2020 18:06:33 21@gmail.com 12/ 50| Swati Ingle Shn. D. M. Burugale Arts and Science college, Shegaon 9075765150|B. Sc il
6/6/2020 18:07:13 |p @gmail.com 6/ 50|Pooja Gajanan Dx Indira Gandhi Kala Mahavidyal 8605868095 |B.Sc 1l
6/6/2020 18:19:01 | harshaarbat99@gmail com 6/ 50|Harsha Prakash Arbat Shri D. M. Burungale Science & Art's College , Shegaon 9890377618 |B. Sc 11l
6/6/2020 18:26: Z‘.Slmd.lmalalefﬂ 2@gmail com 10/ 50|Reshma Ananta Tale Dr. R G. Rathod Arts and Science College Mutizapur 9503144484|B.Sc1
6/6/2020 18:28:28 |urathod1993 15 @gmail com 44/ 50| Umesh Prakash Rathod Govt. V.IS.H. Amravati 7276164295 |M.Sc 1l
6/6/2020 18:32:46 | diksha2 6089 6@gmail com 24/ 50| Diksha Padmakar Meshram Sant Gadge Baba Anravati University 7276867811 |MSc 1l
6/6/2020 18:39: @gmil com 18/ 50|Kshitija Ganesh Sayankar Brijlal Biyani science college Amravati 7387991254 M Se 1l
6/6/2020 18:47:0. @gmail.com 10/ 50| Mohini Ashokrao Sonone | Adarsh mahavidyalay dh iy 7057713780{M Sc 1
6/6/2020 18:55:11 8/ S0|KARTIK RAJU NAVRANGE MADHUKAR PAWAR ART COLLEGE MURTIZAPUR 8459545910 Other
22/ 50|Nikhil dambhare Amol ok chand mahavidyalaya 9049782557|B.Sc
16 / 50| Prachi madhukar solanke Shn DM Burungale science and art College Shegaon B.Scll
! 26/ 50| Abhilash santosh Tangade SSGMCE shegaon 9881956445 |Other _ |
6/6/2020 19:10:0: 3 @gmail com 32/ 50 Nikhil Dambhare Am Mahavidyalaya 7410550667 |B.Sc |
6/6/2020 19:12:03 gmail com 16 / 50| Roshami Vitthalrao Wasmk GVISH Amravati 7758915687 M Sc 1
6/6/2020 19:12: dudh ik @Enall com 44/ ka Ramesh Dudhe Govemnment Vidharbh institute of science and JAmravati 9890953393 M Sc 11
6/6/2020 19:17:38 araﬁbammo@gmmlm 20/ 50| Arati Vinodrao Barbude vidyabhari mahavidyalay amravti 7769949035 |M.Se 11
6/6/2020 19:20:44 g.‘g’mll,com 14 / 50| Sumit Ravindra Patil 'vidnyan malkapur 7066780054 |B. Sc 111
6/6/2020 19:24:43 ""‘@Enml com 46/ 50|Ku. Pooja G kamble Y. C Arts and science college mangarulpir 7020544394 |B. Sc lil
6/6/. nehamurarka 77 @gmail com 16 / 50| Neha Suml Murarka Shri Dnyaneshwar Maskuji Burungale Science and Arts College, Shegaon 8459198475|B. Sc il
6/6/2020 19:32. Lrohankar@gmail com 14/ 50| Priya Ramakrishna Rohankar Shri Dn r Maskuji B le Science and Arts, College Shegaon 72 19893533lB Sclll
6/6/2020 19:52:51 |ruk kuraisk @Emailccm 20/ 50| RUKASAR ANDNNMNIaha\’idElaya kanpur 8081627117 |MSc 11
6/6/2020 20:09:31 | pallavikokate041 @gmail com 12/ 50|Pallavi sudhakar kokate B s Patel 1! kale 9359452472|B.Sc 1
6/6/2020 20:12: 26@gmail com 32/ 50{Ku Tanvi S Thakare Y chavan arts and science college ) 9579200169 |B. Sc il
6/6/2020 20:26: 24@gmail com 6/ sawale BB arts NB BP science college digras 9325574712|B. Sc lil
6/6/2020 20:36:45 | dpadval@gmail com 10/ 50| Dipti udal padwal Bb arts nb commers bp science college digras 9767485203|B.Sc 1
6/6/2020 20:42:28 | poojaborase22496@gamil com 16/ 50|pooja ashish borase R L T college akola 7495679966E.Sc 1
6/6/2020 20:44:05 |ja itayde9 6@gmail com 22/ 50|Jayashri Mohan Tayde G College of Akola 9370726505 | Other
6/6/2020 20:44:5! 7@gmail com 40/ dhik kundrao Gode Adarsh clg dh: 7038200479 |M.Sc 1
6/6/2020 20:46:03 | akashpgedam] S@gmail com 20/ 50| Akash Prakash Gedam Sant Gadge Baba amravati university Amravati 7498282071 {MSc 1
6/6/2020 20:49:09 fumaswadodkar140299 @gmail.com 50/ 50 {Uma sudhakar wadodkar B. S. Patel Art's,comm &sci college pimpalgaon Kale 9130571405|B. Sc lil
6/6/2020 20:50:29 | pscharkhod123 @gmail com 12 / 50| Pankaj Sadashiv Charkhod Yashwatrao chavan art and science college Mangrulpir 8080812708 |B. Sc lll
6/6/2020 20:56: l7|$hkxhahaEeZE@Elmm 48/ 50 |Pratiksha Laxman Hage Shri Da war Maskuji B e Science and Arts Coll , Shegaon 9021461858|B.Sc 1
6/6/2020 14 099 @gmail com 30/ 50| Mr. Pranay Arun Chavhan BB Arts NB Commerce & BP Science College Digras 9022675371|B. Sc il
6/6/2020 21:02:14 dit181199@gmail com 16/ 50| Pooja nana pandit Y c college 9356580121|B. Sc il
6/6/2020 21:03:11 2y gmail com 14 / 50| Ashwin Bhagwan Budhekar Shri. Dr. R_ G. Rathod Arts & Science College M 9145401012|B. Sc lil
6/6/2020 21:05: @gmail com 28 / 50| Ashitosh Rathod Bapuraoji Butle Arts, Narayanrao Bhat Commerce & Patil Scienc{  9022857601|B.Sc Il
6/6/2020 2105 shancharkhod@gmail com 48/ 50| Roshan Sadashiv Charkhod Yashwantrao Chavan Art and Science college 1 8080812708 |B. Sc Il

184




185

6/6/2020 21:09:13 |renukarajvaidya16@gmail com 2/ ka Ct hekhar Rajvaidy College of engineering and technology akola Other
6/6/2020 21:11:48 |shrutikale] 03 @gmail.com 12/ 50| Shrutika Arvindrao kale RDIK&NKD clg badnera 9960585088 |M.Sc 1
6/6/2020 21:14: 1 @gmail com 20/ 50{Manju Ramesh Hatkar BB.arts N.B and B.P science college, digras 7666271633 |B.Sc 1

6/6/2020 21:19:43 |roshniargade8 @gmail com

10/ 50|Roshni sahebrao argade

B.N. B college digras dist yavatmal

9307100144 |B.Sc 1l

6/6/2020 21:20:44 |jadhaochandan1 432@gmail com

18 / 50| Chandan Balu Jadhao

Govemnment College Of Engineering Amravati

8605730434 |Other

6/6/2020 21:23:20 | Chudebharti@gmail com

10/

Dnyaneshwar Chude

7558605914|B.Sc 1

P

Shni DrR G Rathod Art & Science College \

6/6/2020 21:24:20 | shrikant chavhan2000@gmail.com

10/ 50| Shrikant Subhash Chavhan

BB Art's NB commers BP Sceince college Digras

7378722151|B.Scll

6/6/2020 21:25:37 | moreshreya99 @gmail.com

48/

9145401012|B. Sclll

va Subhashrao More

Shn. Dr. R G. Rathod Arts & Science College A

6/6/2020 21:34:25 | shahnawazzabi@gmail com

16/ 50| SHAHNAWAZ ZABI

Mungsaji Maharaj Mahavidhalay darwha

7414945599|B. Sc 11l

6/6/2020 21:36:04 sadafslwazlGaM’lcvm 14/ 50| Sadaf Shiraz Nasim khan R A college W 1 9765748349|M Sc |
6/6/2020 21:41:39 | kunaltawani200 1 @gmail com 20/ 50 {Kunal Tawam Kesharbai Lahoti 9373985091 [Other
6/6/2020 21:41: i 4@gmail com 42 / 50| Zahid Hussain Gde poonch 7051046041 | Other
6/6/2020 21:42:38 imajadh &Enmlcom 48 / 50 | Pomima Balu Jadhao Sant Gadge Baba Anravati University 7447863491 |MSc1
6/6/2020 21:49-44 | vaishnaviborie1999 @gmail com 10/ 50| Vaishnavi sanjay borle Vidnyan mahavidyalay, malkapur 8975502451 |B. Scll
6/6/2020 21:54:4: 10707 @gmail.com 14/ 50| MANISH Indira gandhi art and science college ralegaon 7038999828 |B.Sc Il
6/6/2020 21:56:40 |maur da80@gmail.com 44/ 50 [Maurice Almeida St Xavier's College 7391813429|B. Sc 1l
6/6/2020 21:57:39 |rushigawande789@gmail com 6/ 50 |Rushikesh Ramesh Gawande BB.Arts,NB.Commerce And BP Science College Digras 7972550708|B.Sc 1
6/6/2020 21:58:55|d: 1 @gmail com 20/ 50{Ku. Dipali Sudhakar Pawar Government college of education Akola 7057213743 |Other

6/6/2020 22:03:47 |shinganepratiksha419@gmail com

46/ 50| Pratiksha kesl shingane

| Aadarsh science college dhamngao rly

6/6/2020 22:06:08 | darshanjadhao64@gmail com
Qg

50/ 50| Chandan Balu Jadhao

7620548607 M Sc 1

Government College Of Amravati

8605730434 |Other

6/6/2020 22:07:36 (@gmail. com 14/ 50| SUMEGH RAMCHANDRA WANARE |NATIONAL MILITARY SCHOOL AND JR. COLLEGE OF SCI., AKOLA 91300021287 | Other
6/6/2020 22:08:04 @gmail com 36/ 50 {Rutuja Ashok Sadanshiv 1t college akola 7387761600 |Other
6/6/2020 22:11:24 kavitawaghade06 @gmail com 14/ 50|Kavita santoshrao waghade | Aadarsh mahavidhyaly dh relve 7507638697 |B.Sc 1
6/6/2020 22:28:43 l4@5uml,eom 26/ 50| Ankita Vilasrao Nikhade Indira Gandhi Kala Mahavidyalaya Ralegaon 9607500943 |B.Sc 1
6/6/2020 22:29: 1996 @gmail com 44/ 50| Disha M bl V Mahavidyalaya, Amravati 8087108111 |MScll
6/6/2020 22:31:08 |dhanrajkanojiya8 7@gmail.com 46/ 50| Dhanraj Ajay Kanojiya RLT 8600355166 B. Sc lll
6/6/2020 22:32:44 | komalr. gawande105@gmail com 26/ 50|Komal Ravindra Gawande Sant Gadgebaba Anravati university, Amravati 7030325026 |M.Sc 1
6/6/2020 22:41: @gmail com 34/ 50| Pranali Dipakrao Ajmire | Adarsha clg Dh 9607563574|M.Sc 1
6/6/2020 22:52:52 | pallavibadhiye2000@gmail com 14/ 50| Pallavi badhiye | Adarsha mahavidyalay dhamangaon rly 9960148032 |B.Sc1
6/6/2020 23-00 Ikar384@gmail com 24/50|JTaie R Pimpalkar |Adarsh mahavidyalaya dt 1ly 9595538691 B Sc Il
6/6/2020 23:01:00)ab J 1896@_gmall,com 24/ 50| Abhishek Jadhav (GVISH Amravati 9552499176|M Sc 11
6/6/2020 23:14:39 |sar @gmail com 32/ 50Sarika Nandkishor Rekhate Sant Gadge Baba Amaravati University 7499050042 |M.Sc 1
6/6/2020 23:30:34|h ke563@gmail com 30/ 50| HEMANT SURESHRAO UIKE GOVT. VIDARBHA INSTITUTE OF SCIENCE AND HUMANITIES AM] 7057146694 |M Sc 1l
6/6/2020 23:31:35 |ads d: 58@gmail com 26/ 50| Aditya Madame Adarsha Science College Dha: Rly 9607473190|M.Sc 1l
6/6/2020 23:34:25 de678 @gmail com 12/ 50| Amruta khonde Sant Gadge baba Amravati university amravati 7083090389 M Sc 1
6/6/2020 23:42:18 | pujawagh? 7@gmail com 12/ 50| Puja Narayan Wagh Govemment Vidarbha Institute of Science and Amravati 7720864910{M Sc 1
6/7/2020 0:12:48 [rahulgedam1992 @gmail. com 16 / 50 |Rahul Vitthal Gedam S.P.M Science and Gilani Art's college Ghatanji 9689791042 |M.Sc 1l
6/7/2020 1:08:03 |khushbumirza88@gmail com 10/ 50{Khushbu Parveen Mirza sardar baig Y: ch: arts science college D 9284218613 |B. Sclll

6/7/2020 1:34:54|khushbumirza92@, com

40/ 50 |khushbu parveen mirza sardar baig

y.c arts sci.college

7823071336(B. Sclll

6/7/2020 6:26.0¢ 27@gmail com 12/ 50| Achal Raju Chaudhari Indira Gandhi Kala Mahavidualy Ralegaon 9529051600|B.Sc 1
6/7/2020 6:50: d661@gmail com 16/ 50| Bharti Vinod Rathod B. B. Arts. N. B. Commers. B. P. Science. College digars 9307888124|B Sc1
6/7/2020 8:24:20 | nileshdhone177@gmai.com 44/ 50|Harshal Raju Thakre Government Polytechnic Arvi 7066510663 | Other
6/7/2020 8:34:49 |rajdeepkandarkar1998 @gmail com 36/ 50 |Rajdeep Gajanan Kandarkar Department Of Mathematics, SGBAU. 7038000609 [M Sc 1
6/7/2020 8:45:24 29 lZ%@md com 16/ 50|Karan Vasantrao Pawar (M. M College 9503967350|B. Sc 1l
6/7/2020 8:45:5. @Emaxlcom 8/ 50| Pratiksha Ganeshrao Sadar Shn DrR.G Rathod Arts and Science College, 9075917413 |M.Sc |
6/7/2020 9:05. 2712@gmail com 6/ 50| Abhishek Sukhdev Gawhane B. B. Arts, N. B. Commerce and B. P. Science College digras 8766419832|B.Sc 1l
6/7/2020 9:21:22 |atharva m kawathe@gmail com 20/ 50| Atharva Manoj Kawathe Government College of Amravati 7218397620 Other
6/7/2020 9:23:54 | mohdnavedsheikh4544 @gmail.com 12/ 50|Mohd. Naved Prof. Ram Meghe mstitute of technology and research center 9970701041 | Other
6/7/2020 9:24:17 | sdixit] 245@gmail. com 30/ 50| Shubham C. Dixit Government College of amravati 8788156570 Other
6/7/2020 9:24:58 | thakarevikasm08@gmail com 20/ 50| Vikas Manohar Thakare Government college of engineenng Amravati 8308340923 | Other
6/7/2020 9:25:19 |pranay132 ll@gnnl com 44 / 50| Pranay Dipak Indira Gandhi Kala Ralegaon 9552184696 |B.Sc 1
6/7/20209:33:. hily o@gnadcum 28/ 50| SAHIL RAJESH GAJBHIYE G college of ing Amravati 9359125187 | Other
6/7/20209:37:07 i ka2 7@gmail com 36/ 50 | Pratik Anand Dhanuka G College of Amravati 9146408175 | Other
6/7/2020 9:40:16 | rathodswati1 90 @gmail com 20/ 50| Swati Ramrao Rathod Govemment college of engineering amravati Other
6/7/2020 9:47:27 |rkhiradkar 10 @gmail 20/ 50 | Ritesh M Khiradkar Govemment College Of Engineering Amravati 7499575002 | Other
6/7/2020 9:48:56 | kapadegaurav09@); 26/ 50| Gaurav Chandrakant Kapade Govemment College of Engineering Amravati 7875391271 | Other
6/7/2020 9:53:48 | pranalishende2 08 @, 38/ 50|PRANALI DRONACHARYA SHENDE |Govemment College Of Engineering Amravati Other
6/7/2020 9:56:25 |rkhiradkar10@gmail.com 26/ 50| Ritesh M Khiradkar GCOEA 7499575002 | Other
6/7/2020 9:56: athod 7757 @gmail com 22/ 50| Aditya Shivaj Rathod Government College of Amravati 7757818096 | Other
6/7/20209:57. Zsl&aum\'gadball@nml com 46/ 50| Gaurav Gadbail Govt. Vidarbha Institute of science and 9665930458 | Other
6/7/2020 9:57:33 | chetannandawanshil 4@1 23 gmail com 24/ 50| Chetan Raju Nandwanshi Govemnment college of engineering amravati 9561629041 |Other
6/7/2020 9:58:53 |joshishemant] 999@gmail com 34/ 50 |Hemant Joshi Vishwakarma Institute of technology 7030059206 | Other
6/7/2020 9:59:2 @mﬂ com 8/ 50| Sakshi Subhash Jamunkar Yavatmal 7972679936|B.Sc |
6/7/2020 10:04 7@gmail com 50/ 50| Tahereem Kausar Iftekhar Ahemad B.B Arts, N.B Commerece and B.P Science College Digras 9922084453 |B. Sc lll
6/7/2020 10:06:41 @gmail com 12/ 50|Ku. Prajakta Vilas pradhan Y. C. Arts and Science college 9356615856|B. Sc il
6/7/2020 10:11:13 11@gmail.com 18/ 50| Sargam dilip jaunjal Govemment college of engineering Amravati 7263879410 | Other
6/7/2020 10:17:39 | sarangkuk 2000 @gmail com 2/50|Sarang Chandrakant Kukade Govemnment College of Engineering, Amravati 9769237720 | Other
6/7/2020 10:21:43 O@gmail com 12/ 50| Sakshi Sanjay kasare | Amolakchan mahavidyal 8080480968 |B.Sc 1
6/7/2020 10:34:31 1 71@&11111 com 36/ 50| Suraj Dinant Palimkar G College Of Amravati 8208106942 | Other
6/7/2020 10:40:22 |anujg5350@gmail com 18/ 50| Anw) Manish Gupta G college of amravati 9270458677 | Other
6/7/2020 10:51:41 | swal2mini34@gmail com 16/ 50| Swanum Kukade G college of Amravati 9766845145 | Other
6/7/2020 10:59:46 |akshaygode999 @gmail com 24/50 8888460511 | GVISH AMRAVATI 8888460511 |MScl
6/7/2020 11:02:46 |maheshwar0088@; 26/ 50 |Maheshwar D. Gaikwad Govt. College of Engineering, Anwavati 7558796691 | Other
6/7/2020 11:03.09 10/50|Ku. Anuradha Gajanan Bhonde. Dr.R G Rathod Arts and Science college nuitizapur 9130979246 |B.Sc 1
6/7/2020 11:05.05 18/ 50| Ashish Dhone Government college Of Engineering, Amravati 7038414870 | Other
6/7/2020 11:06:34 shashwatdk00@gmail com 40/ Dilip Kalbandhe Govemment college of engineering Amravati 7522912858 | Other
6/7/2020 11:07. nlli@@mlcom 28/ Rajesh Chavhan Krushi kendra Niketan panjabro Deshmukh, Devgiri 7276571160|B. Sc Il
6/7/2020 11:08:07 | akshayganorkar 789@; il.com 20/50 Akshaz Prabhakarro Ganorkar Sant Gadge Baba Amravati University Anwavati 7083959025 |M.Sc 1l
6/7/2020 11:11:41 14/ 50| Vaishnavi Sudhakarrao chafale Govemment College of Engineering Amravati 8421860407 | Other
30/ 50| Sargam Dilip jaunjal GCOEA 9923138731 |Other
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6/7/2020 11:21:41 |sharvarichunne845@gmail com 18 / 50| Sharvari Manoj Chunne Govemment college of en. , amravati 9145740125 | Other
6/7/2020 11:23:00| 1taalam011 @gmail.com 30/ 50| Tasbeeha Aalam Govemnment College of engineening, Amravati 9359932487 | Other
6/7/2020 11-24:37 |ankuchavhan1 1@gmail com 50/ 50| Ankush Rajesh Chavhan Govemment College of engineering Amravati 7387137596 | Other
6/7/2020 11:32: email com 30/ 50 | Bukke Nagamuni Naik Gov college of engineering, Amravati 8885273032 | Other
6/7/2020 11:35:40 | chaitalirathod2018@gmail com 22/ 50{Chaitali Ramesh Rathod Government College of en Amravati 9359758017 | Other
6/7/2020 11:37:46 da\'eeshnmlolo@gnml.com 8/ 50 |Eshani dh Kumar dave Shri & smt p k kotawala arts college 9427612638 | Other
6/7/2020 11:39:26 |todasepallavi441 @gmail.com 12/ 50|Pallavi Ravbaji Todase Indira Gandhi kala mahavidyaly ralegaon 9529244574 |B.Sc 1
6/7/2020 11:41:27 201 4@glmlcmn 22/ 50 {Muskan Harish Khurana Aadarsh college, dh: 7709487153 IMScl
6/7/2020 11:42:24 |ankitakothalkar21 @gmail.com 28/ 50| Ankita Gajanan Kothalkar Bapumiya Sirajoddin Patel Art, Commerce and Science College Pimpalgaony  7775856307|B. Sc lll
6/7/2020 11:42:49 |vivekmadavi32 1 @gmail com 16 / 50| Vivek Suresh Madavi GCOEA 7038324097 | Other
6/7/2020 11:57:05 kamalSSbanle@_gmaiLcom 20/ 50 |Kamlesh Omkar Bante Govemment College of Amravati Other
6/7/2020 11:57:12 |vinalamzare@gmail com 36/ 50| Vmal Narayan Amzare Govemment College of ing Amravati 7798526959 | Other
6/7/2020 11:58:55 |manasy 17@Emn|.l.com 18 / 50 |Manasvi Dewanand Meshram Government College of Amravati 9145576939 |Other
6/7/2020 12:21:07 |ankitahi ik lZZOOO@Email.cmn 20/ 50| Ankita Bharat ik R.G. Rathod College N p 7218827165|B.Sc 1
6/7/2020 12:21:28 | shraddhaahir2000 @gmail. com 12 / 50| Shraddha Prabhakar Ahir Shn Dnyaneshwar Maskuji Burungale Science and Art college shegaon 8459262017|B.Sc 1l
6/7/2020 12:24:01 kalel 026@gmail.com 32/ 50| Amit Shamrao kale Government college of Engin g, Amravati 9689244754 | Other
6/7/2020 12:42:06 | prathmeshpad @Emﬂ'“’m 22/ sh padwe Shivaji scmecollece,naspur 9145642871|B. Sc 1l
6/7/2020 13:12:02 |yash gc12345 @gmail com 30/ 50| Yash Chikhalkar G college of engin Amravati 9511812702 |Other
6/7/2020 13:22:23 ribole54@gmail.com 26/ 50| Vaishnavi manohar bole Shri dr R G Rathod art and science college P 8698604284 M Sc |
6/7/2020 13:47:0: 555(@gmail com 20/ 50! Akulwar Govemnment college of Amravati 7558427467 |Other
6/7/2020 14.03: @123.com 6/ 50| Mayuri \'jayrao Marotkar Rdik 9765513019 |M.Sc 1
6/7/2020 14:11:11 |yashawantvdeshmukh@gmail com 10/ 50| Yashwant Vijay Deshnmkh Shni Shivaji Agricultural College, Amravati 8381047431|B.Scll
6/7/2020 14:12:29 g &Emmlcmn 50/ 50 {Ku. Diksha Ramesh Shrungare Y. C. Art's And Science College \ 9011852096|B. Sc 11l
6/7/2020 14:15:37 |prajwalpisudde5243 1 @gmail com 32/ 50|Prajwal Arun Pisudde [University Institute of Chemical Technology. Jalgaon 9119457345 | Other
6/7/2020 14:25:32 | vaishna @gmail com 48 / 50| Bhuvaneshwan Mohan Chavhan Amo Mahavidyalay Yavatmal 9529911309|B.Sc 1
6/7/2020 142735 | nahidbeegeg@gmail com 8/ 50{Neha Anjum Mohd Yunus B. S Patel arts commers &science pimple gaon kale 7620717047|B.Sc Il
6/7/2020 14:32:19| dpm:lay729@gnmlcom 26/ 50| DNYANESHWAR PURUSHOTTAM MUGOVERNMENT COLLEGE OF ENGINEERING AMRAVATI Other
6/7/2020 14:42:39 | thakrepragati?002@gmail com 18 / 50| Pragati Yogiraj Thakare Govemment polytechnic yavtmal 7972597753 |Other
6/7/2020 14:44:17 |sanjeev14360@yahoo.m 8/ 50|Dr. Sanjeev Kumar Prem raghu Ayurvedic medical college 8279333950|Other
6/7/2020 14-44:24 |anshkarale@gmail com 8/50{Ku. Ashwini Santosh Karale kchand yavtmal 7447385403 |B.Scl
6/7/2020 15:00:59 |avantikabahakar] 25 @gmail com 26/ 50| Avantika Madhusudan Bahakar Govermnment college of engineering amravati 9881485465 | Other
6/7/2020 15:21:12 cmoonSdﬂ@nadcom 24/ 50|Priya Chakraborty Siligun girls high school 9064440924 |Other
6/7/2020 15:31:41 |kartiklawangs gmail com 34/ 50|Kartik Sanjay Lawangewar G College Of Amravati 7774951536 Other
6/7/2020 15:40: 68@gmail com 8/ 50| Sakshi Sunil Lanjewar SHREE DR R.G RATHOD ART'S AND SCIENCE COLLEGE MURTIZAY  9921547624|B.Sc 1
6/7/2020 15:46:53 @nallcom 26/ 50 |Kajal Bharat Ramteke Government College of Amravati 7083112793 | Other
6/7/2020 15°50:26 |anupawari143 @gmail com 14/ 50| Anup Gosai Awari Government college of engineering jalgaon 8669890421 | Other
6/7/2020 15:51:05 | sakshigawarshettiwar@gmail com 8/ 5t handrashekh: Amolakchad yavatmal 8007556317|B.Sc 1
6/7/2020 16:05: iksk il 1197Qg|mnl.com 10/ 50! iksha Mad: Patil R d.ik college badnera 7875374346/ M.Sc 11
6/7/2020 1608 solgueswwnemg@gmd com 28/ 50| Aditya Joshi MV Other
6/7/2020 16:20:1 @ml.com 20/ 50 |Ritika shirnath Shn Dr R G Rathod Arts and Science College M 8888997595 |M.Scl
6/7/2020 16:21:55 @gmail com 28 / 50|Ku krishna Lata Shree Dr R G Rathod arts and science college 1p 9284285699 M Sc 1
6/7/2020 16:23:50 |anupawariaaa @gmail.com 48/ 50| Anup Gosai Awari Govemment college of jalgaon 8669890421 | Other
6/7/2020 16:33:15 |ankittelgoted 11 @gmail. com 18 / 50| Ankit Telgote Govemment College of Engineering, Jalgaon 7666030577 |Other
6/7/2020 16:38:43 |wankhederenuka2 1@gmail com 18 / 50| Renuka subhashrao wankhede Aadarsh mahavidhalaya dhamangaon rly 8380876380|M Sc 1l
6/7/2020 16:43:27 l@nallmm 36/ 50| SUHAS MADHUKAR KOLSE SKNCOE Pune 9503281025 | Other
6/7/2020 17:01: 7768@gmail com 48 / 50| Deshmukh Saurav Dadarao G College of Jalgaon 7378557580 Other
6/7/2020 17:04:09 eshS55, com 44/50 Similes Akulwar college of Amravati 7558427467 | Other
6/7/2020 17:13:07 undi 15 Lcom 42/ 50| Gopal Sunil Kamdi Govemment college of engineering, Jalgaon 7620716225 | Other
6/7/2020 17:17:07 |kira 2: Lcom 44/ 50| Ware Kiran Laxman Govemnment college of en Jalgaon 7028801682 | Other
6/7/2020 17:18:07 | snehalwaghmare7706@gmail com 30/ 50| Snehal Ravindra Waghamare Sang gadge baba amravati university amravati 9657816074 M Sc 11
6/7/2020 17:23:17 | donga: @Emallcom 46/ 50| Vaishnavi dongare IGKM ralegaon 9021516478|B.Sc 1
6/7/2020 17:26:08 |saurabhghugeking@gmail com 40/ 50| Saurabh Diliprao Ghuge Govemment College Of Engineering Jalgaon 9579354717 |Other
6/7/2020 17:26:25 | vaishnaviraut922001 @gmail com 16 / 50| Vaishnavi Vinod Raut VIT PUNE 8788707698 | Other
6/7/2020 17:27:12 1)dhale973@gmail com 8 /50|Dhale Shivraj prabhakar G College of jalgaon 8788305963 | Other
6/7/2020 17:28:44 gadeS1 @gmail com | 48/ 50|Ct Sanjay Vairagade vidya vikas college , 7666202239 [B.Sc 1
6/7/2020 17:30:25 | poojadef70 @gmail com 22/ 50|Pooja Bhaskar Dhage Government college of en jalgaon 9657682562 | Other
6/7/2020 17:31:58 | dhawaleroshan?8 08 @gmail com 14/ 50|ROSHAN BALKRUSHNA DHAWALE | Govemment college of en; jalgaon 7350252060 | Other
6/7/2020 17:32:05 | sha 23@gmail com 16/ 50| Shivam dahale Dr Rg rathod art and science college 8485852916|B. Sc 1l
6/7/2020 17:43:4 h '173@xmmlcom 12 / 50 |Reshma Sahadev Mohite Shri. D. M. Burungale college shegaon 8600559253 |B.Scll
6/7/2020 17:46:22 |prachimirase@gmail com 34/ 50| Prachi Ravi Mirase Govemment college of engineering Amravati 9011773503 | Other
6/7/2020 17:47:51 | sudarshandarade? 1 @gmail com 18 / 50| Sudarshan Bhaskar darade Govemment engineering college Jalgaon 9168151912 |Other
6/7/2020 18:02:42 |ashish kottur.comp. 2019@vnld)letora 20/ 50| Ashish Anil Kottur VP college 7020192641 | Other
6/7/2020 18:05:47 @gmail.com 14/ 50| Vaishnavi Rajulal Jaiswal hand M dy Yavatmal 8459025834|B.Sc 1
6/7/2020 18:20:19 |vvkhande2000 @gmail.com 12/ 50|Ku. Vaishnavi Vishnu Khande Y.C.Arts&Science College Mangrulpir 7776096164 |B.Sc 1l
6/7/2020 18:23:40 |anupawariaaa@gmail com 44/50) Anup Gosai Awari Government college of en jalgaon 8669890421 | Other
6/7/2020 18:29:38 7ﬂ|7@§m1l com 16/ S0|KAJAL SHALIK MANKAR Govemnment po! college yavatmal 7499300442 | Other
6/7/2020 18:40. d @Pmil com 42/ 50| VISHAL PRAKASH GHORAD Govemment college of Jalgaon 7219363070 Other
6/7/2020 18:46.18 | sandeshit1 3@gmail com 40/ 50| Sandesh Jaydatta Tembhume Govemment collage of engineering, jalgoan Other
6/7/2020 18:50:42 |thakarepratiksha89@) 1 com 28/ 50| Pratiksha Sanjay Thakare SPM GILANI COLLAGE GHATANIJI 9307009792|B.Sc Il
6/7/2020 18:54:47 pa.l]z\'lgsahmke@amall com 18 / 50| Pallavi Ganesh Salunke Govemnment College of Jalgaon 7083930054 | Other
6/7/2020 19:05:33 | & 7 @gmail com 46 / 50| Gopal Rahane college of engin jalgaon 7498713811 |Other
6/7/2020 19:28:26 | chetangarghate000@gmail com 6/ 50| Chetan Diliprao Garghate Adarsha College Dhamangaon Rly 9309934653 |M.Scl
6/7/2020 19:32:17 @gmail com 8/ 50{Puja Sanjay Pathode Dr R G Rathode College 9356355721 |B.Sc 1l
6/7/2020 19:33:30 |tej 55 @gmail com 32/ 50| Tejaswini pramod garpal Rdik and kd clg Badnera, Amravti 7420913810[MSc 1
6/7/2020 19:37:52 |yash3a@gmail com 44/ 50| Yash Ganesh Salunke Shran Sadhana Bombay Trust's College of Engng and Technolosy\ Jalgd  7057131346|Other
6/7/2020 19:41: a‘jml.l.com 30/ 50| Praful revanath kumare S.p.m college ghatanji 8459600804 | Other
6/7/2020 19:42:1 @gmail com 42/ 50| Sneha Punjaji Khandare Govermnment Vidarbha Institute Of Science And Amravati 7620133685|M Sc 1l
6/7/2020 19:44:48 |rushigawande3696 @gmail com 50/ 50! Ramesh Gawande BB.Arts NB.Commerce And BP.Science College, Digras 9730483637|B.Sc 1
6/7/2020 19:49:18 | g 7 @gmail com 46/ 50| Snehal Vijay Gedam S p m Gillani college Ghatanji 7083622032 [B. Sc lll
6/7/2020 19:55:25 |avdhootu. 2 7@gmail com 30/ 50| Avdhoot Dilip Ubale PCCOE Nigdi 9373440566 | Other
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6/7/2020 20:17 23@) com 10/ 50|Pranali bhagwan bhalge BB arts, NB and B P science college, digras 7499179465|B. Sc lll
6/7/2020 20:24:26|vp882001 @mim 24/ 50| VISHAL AMBADAS PAWAR Govemment college of jalgaon 7507461754 Other
6/7/2020 20:35:33 bhate25 @gmail.com 8/ 50| Vedant sanjayrao shirbhate Govemment college of amravati 8390637021 | Other
6/7/2020 20:38:52 | chandrikamadavi2001@gmail com 12 / 50| Chandrika Pramod Madavi Government college of g Amravati 7666297027 | Other
6/7/2020 20:53:10 | samikshap1 44 @gmail com 8/ 50| Samiksha Raju Patil  Amolakchand Mahavidyalaya, Yavatmal 8947787368 |B.Sc 1l
6/7/2020 20:55:47 71@Eznaxl.cm 30/ 50 |Sakshi Gajanan Shirbhate G College Of Amravati 9623164405 | Other
6/7/2020 20:57:23 sh\\'!ﬁir696@9nall_com 18 / 50| Shweta Vinod Rathod 9588684959 | Other
6/7/2020 21:02:29° mnkaﬂ@GmmLeom 16 / 50| Manoj Rajendra Tikar Govt. College of education 9527547510 Other
6/7/2020 21:08:01 |ujjwalarathod65407@gmail com 48 / 50| Shweta Vinod Rathod Mauli group of institute collage of engmeering and technology, Shegaon 95189403 54| Other
6/7/2020 21:08:53 | pallavisalunkel 809@gmail com 44/ 50|Pallavi Ganesh Salunke GCOEJ 7083930054 | Other
6/7/2020 21:23:14 |chavhanmanisha 199@gmail. com 14 / 50 |Manisha sanjay Chavhan BB arts nb commerce bp science College digras 9284326139|B.Sc1
6/7/2020 21:39:55 | komaltayade2 7@gmail. com 18 / 50|Komal Devanand Tayade Mauli college of engineering and technology shegaon 9579816162 | Other
6/7/2020 21:41:00 | vikramk} 754 @gmail com 50/ 50| Pratham Vikram Khursange S.p.m College Ghatanji 9309906948 | Other
6/7/2020 21:42:34| vidyaattarkar9@gamil. com 12/ 50| Vidya sunil attarkar spumiya sirajoddin Patel ACS college p . Kale 9370446952|B Sc 1
6/7/2020 21:43:34 | harish 1 1pawar@gmail com 0/ 50|Harish Vasantrao Pawar lakchad Mahavidylay Yavatmaal 7387709715[B.Sc 1
6/7/2020 21:44:21 dh @gmd,ccm 36/ 50| ABHINASH PADHA Jammu University 9149581878 |Other
6/7/2020 21:54:47 pkm'el954@ammlcmn 16 / 50| Sahil Rajesh kove d English medium school 8605387348 | Other
6/7/2020 21:58:35 (@gmail com 6/ 50 | Amar Dipak Meshram SPM Science & gilani art, college ghatanji 9370202721 B.Sc 1l
6/7/2020 21:59: 75@9nmlcom 24/ Mohan Patil T.C College 7499027375|B.Sc1
6/7/2020 22:20:08 7319 @gmail com 2/ 50| Shubham Mohan Patil T.C.College B.Scl
6/7/2020 22:20:0¢ \'!pnl)@gnmlmm 8/ 50| Ku.Priti Mandwe. Shri. Dr.R G.Rathod Arts And Science College Dist - Akola 8329818359|M.Sc 1
6/7/2020 22:26:42 |ch lsal 2@gmail com 12/ 50| Chanchal Salampuriy Mauli group of Shegaon 9767991652 | Other
6/7/20. 04:23 |m @ 1.com 16/ 50|MOHAMMAD QASIM SHAIKH ISA  |BAPUMIYA SIRAJODDIN PATEL ARTS COMMERS & SCIENCE COLI|  7887373833|B. Sclll
6/8/2020 7:15:38 @gmail com 22/ 50| Vaishnavi Ganesh Mansute Shri. D. M. Burungale college shegaon 9158767648 B.Sc Il
6/8/2020 7:27:45 |skale4 80 @gmail com 32/ 50|Sagar Vijay Kale Shri Shivaji College of Arts Commerse and Science Akola 7875454864 |M.Sc 1l
6/8/2020 8:07:25 | pujawagh44@gmail com 48/ 50|Puja Narayan Wagh Government Vidarbha mstitute of Science and Humanities Amravati 7720864910{M Sc 1
6/8/20209:27: @gmail com 12/5 Diwakar G college of engi Amravati 7378703139 Other
6/8/2020 10:03:27 | 19 ?@Enmlcom 30/ 50|Pratibha Subhash Dongare Shri. Dy Maskuji Burungale college 7498500308 |B.Sc 1l
6/8/2020 10:37:4¢ ”’M@&nnll com 24/ Vi Katre G College of 9503550240 Other
6/8/2020 11:46: shwinibel 110@gmail com 18 / 50| Ashwini Dr Belsare Dr. R G. Rathod Arts and Science college 7219331698 |B. Sc il
6/8/2020 11:48:03 |pp2534000@gmail com 10/ 50 |Priyanka patil | Adarsh science college chandur rly 9356328709 |M Sc 1l
6/8/2020 12:04:06 |asmitakamble1 99 7@gmail com 34/ 50| Asmita Sudam Kamble | Adarsh Science College Chandur rly 7410730364 M Sc 1l
6/8/2020 12:29:37 AS@lecmn 14/ 50 | Labhanshu Jadhav | Adarash science JB arts Birla Mahavidyalaya D railwg  7498645981|B.Scll
6/8/2020 13:00: @mﬂ.com 50/ 50| Santosh Ganesh Tadulwar Lokmanya Tilak Mahavidyalaya ,wani 8421256164 Other
6/8/2020 13:52:23 |achalek l@nallcom 50/ 50| Achal Devidas Ekre Lok Tilak Mahavidyalay, Wan 9067619769|B.Sc 1
6/8/2020 15:13:06 |titarevaishnavi735 @gmail com 18 / 50| vaishnavi rajendra titare | Aadrsh college Dh: Rly 7620824214[B.Sc 1
6/8/2020 15:17:53 |vaishnavitidkel 12 @gmail com 20/ 50| Vaishnavi Kailas Tidke Mgicoet Shegaon 9168406616 | Other
6/8/2020 15:36:54 b @gmail com 14 / 50| Bharati Vyjay Chate Mauli group of college of and technology shegoan 9763296635 | Other
6/8/2020 16:01:52 |apurvabodhe27 @gmail com 12/ 50| Apurva Kawaduji Bodhe College of Agricultural, Nagpur 9623099684 | Other
6/8/2020 16:12:57 | vaisk dt ail com 46 / 50| Vaishnavi kawduji bodhe Prof ram meghe institute of research and ledmoloy badnera 9607524981 | Other
6/8/2020 16:31:19|poojawadel0 lo@nml.com 34/ 50|Pooja Arun Wade Government Vidarbha mstitute of Science and Amravati 8805896673 M Sc 11
6/8/2020 16:38-54 | chatebharatio8@gmail com 24/ 50| Bharati Vijay Chate Mauli group of engineering and technology shegoan 9763296635 | Other
6/8/2020 16:54 de2000@gmail.com 10/ 50|Pratiksha S Bonde Shn Dr R G Rathod Arts And Science College, M 7020900183 |B.Sc 1l
6/8/2020 17:01:25 |pranjalime (@gmail com 50/ 50|Pranjali Vishnu Meshram S p.m Collage Ghatanji 9763895013 | Other
6/8/2020 17:04:25 | chhayadandare] 23 @gmail com 12/ 50| Chhaya ramdasji dandare Adarsh college dhamangaon rly 7774951831|B.Sc1
6/8/. 17:34:18 |ankitahiwarkar12 1@ 1.com 14/ 50|Ku Ankita Dilip Hiwarkar Adarsh Mahavidyalaya 9356253597|B.Sc1
6/8/2020 18:09:35 | vinodambatkar573@gmail com 50/ 50| Pragati Dineshrao Dudhe | Aadrsh College Dhamangaon Rly 9552094256|B. Sc 111
6/8/2020 19:49:05 | shardabhende29@gmail com 36/ 50|Sharda Atmaram Bhende Sir.D.M Burungale Science And Art College Shegaon 8766882675 |B.Sc Il
6/8/2020 22:13:41 |ritwja1198 @gmail com 34/ 50|Rituja Vmodrao Jirapure Govt. Vidarbh Institute of Science and Amravaty 8625078435|M Sc 1l
6/8/2020 22:36:51 |dr: 3@gmail. com 48 / 50| Divya Vinod Khandelwal Government Vidarbha Institute of Science and Amravati 9172623882 |M Sc 1l
6/8/2020 22:39:57|2019bec01 4@&5 ac.an 24/ 50| Yashwant Raju Ughade Sggsiedd, v , nanded Other
6/8/2020 22:50:20 |akashpinjarkar372@gmail. com 26/ 50| Akash P Pinjarkar GVISH, Amravati 9763806253 M Sc 11
6/9/2020 7:57:18 | shankarmadavi23 1 @mlcvm 12 / 50| Shankar Bhwjang Madavi S.P. M Science and Gilani Art Conmerce College Ghatanji 9373485891 |B.Sc Il
6/9/2020 11:30:29 |nmaindl ytl@; com 16/ 50 |Roshani Janrao Mamd  Amolkchand mahavidyalaya yavatmal 9022005837|B.Sc 1
6/9/2020 12:45:28 jaktabende2 371999 @gmail .com 14/ 50| Prajakta Prakash Bende (Mahatma fule arts and sitarany1 chaudhan science 9168003503 |B. Sc il
6/9/2020 13:19:53 |jayashriawandkar@gmail com 20/ 50|Ku Jayashri Rajendra Awandkar Sant gadage baba university Amravaty 7397919288 M Sc 1
6/9/2020 15:53:28 |mudada manisha@gmail com 30/ 50 |Manisha Jogendra Mudada St. Xavier's College 8698699027|B.Sc Il
6/9/2020 15:58 12232000@gmail com 14/ 50|Kunwar Govind Bahadur Singh SNA institute of pharmacy 6387351030 | Other
6/9/2020 16:02:03 |hasnainbei; SS@;&mail com 18 / 50| MIRZA HASNAIN BEG .GOVERNMENT MODEL SCIENCE COLLEGE JABALPUR MP 9407165952 |M.Sc 11
6/9/2020 16:11:03 @nmlcom 22/ i Sahebrao Garud Vidhrbha Institute of Science and 9130250678 |[M.Sc 11
6/9/2020 19:51:34/sk du @gmail com 14 / 50| Shivani ravindra Indurkar J d patil dhak havidhala drayapur 9860421523 |B.Sc Il
6/9/2020 20:05:. l@ynmlcom 44 / 50 | Mohini Tidke J d patil daryapur 7620791481 |B.Sc 1l
6/9/2020 20:19: Z(Eynmlcom 18 / 50| Shivani sudhakar wararkar college yavatmal 7517507231 |M Se 1l
6/9/2020 20:25:35 50/ 50| MIRZA HASNAIN BEG .GOVERNMENT MODEL SCIENCE COLLEGE JABALPUR MP 9407165952 |[M Sc 11
6/9/2020 21:32:22 12/ 50| Pratiksha Vitthal Sonekar Mauli group of institutions college of engineering and technology Shegaon 7888188506 | Other
6/9/2020 22:17.00 10/ 50|Puja Vijay Chate Mauli group of institutions college of engineering and technology shegoan 9763296635 | Other
6/9/2020 22:19:01 46/ 50| Dr. Ashwina N. Rangari Adarsha Science, J. B. Arts and Birla Commerce M D] 9403116400 | Other
6/9/2020 23:42:26 |mundevanshika24 @gmail com 48 / 50| Vanshika Sahadev Munde J D Patil Sanghudkar college Daryapur 8329231271|B.Scll
6/10/2020 9:36:03 |shajanb2000@gmail.com 28/ 50|Shajan. B y 9789153602 |MSc1
6/10/2020 9:56: dud 7@gmail com 44/ 50 | Purnendu Dutta Dr. Bhupendra Nath Dutta Smriti Mahavidyalaya 9733226585|B.Sc Il
6/10/2020 9:56: 709 7@gmail com 46/ 50 |Rakesh Ghosh Dr. Bhup Nath Dutta Snriti Mahavidyalay 7074942457|B.Sc 1l
6/10/2020 10:54:3; 1997 @gmail com 8/ 50|Sagar H Bhagwatkar M _p clg mzr 70660543 50| Other
6/10/2020 10:59:08 xadhlkaamanlmﬁ3@§mmlcmn 18/ 50|Radhika Arun Mankar Shri. Dr. R. G. Rathod Art and Science College Murtizapur 9604832985|B.Sc I
6/10/2020 11:25:53 | dhany amnln97®nmlcan 38/ 50{DIVYAMOL M St.Jude's College Thoothoor 6383180244 |B.Sc Il
6/10/2020 11:26:41 | vaishnavighurd: 2017@131[ com 14/ 50| Vaishnavi Dinesh Ghurde J D Patil Sanghidkar mahavidyalay Daryapur 7743896595|B.Sc 1l
6/10/2020 11:33:22|svra)3 1@gmail com 36/ 50| VAIKUNDA RAJ. S University 9655631347 (M Sc 1
6/10/2020 11:39:21 |ubmath16@gmail com 40/ 50|UTPAL BADYAKAR BANKURA SAMMILANI COLLEGE 9046420491 |Other
6/10/2020 12:01:01 |mdsubair240 1 @gmail. com 12/ 50 |Mohamed Subair D Anna University Regional Campus Tirunelveli 9042422967 |Other
6/10/2020 12:15 wnil,com 50/ 50 |Mohamed Subair D | Anna University Regional Campus Tirunelveli 919042422967 Other
6/10/2020 15:01:44 kar@gmail com 30/ 50| Tejas Nagvenkar Govemnment College of Auts science and Quepem 7798293972 M Sc1
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6/10/2020 15:25: l9l§nm'anl 32@£nm.l.oom 38/ 50|S Ranjitha \ University 9361784293 |M Sc1
6/10/2020 15:36:52 559@gmail com 32/50|B. Shalt Sree devikumari womens college, kuzhit] 7825032624|B. Sc lil
6/10/2020 15:43:07 1999 @gmail com 24/ 50|Vz Perumal M  The Madurai Diraviyam Tha Hindu College 8300237955|MSc
6/10/2020 16:27:08 1th@gmail com 40/ 50 | M Monith A i i y 9488233100|M Sc1
6/10/2020 17:55: 722@; com 22/ 50| Shraddha Raju Patel Vidhayak mahav y malkapur 9146428624|B. Sc 1l
6/10/2020 18:09: @Eunll,com 34/ 50| MASANAMUTHU. M Umversity, Tirunelveli. 9025859598 |M Sc 1
6/10/2020 18:58:30 |libinprasanth@gmail com 50/ 50| DHANYA MOL M Manonmaniam Sundaranar University 6383180244 M Sc1
6/10/2020 20:40:10 |ankusp1 1 l@m com 38/ 50| Ankita suresh Patil Vidnya Mahavidyalaya Malkapur 7030622766|B. Sc 1l
6/10/2020 21:02:04 wms)g@ﬂ'lm 30/ 50| Snehal d;hn EM Vidnyan mahav laya 7522986812 E Sclil
6/10/2020 22:38:04 das,1996m\1k_@gnﬂ com 22/ 50| Souvik Das  The University of Burdwan 8101246734 |Other
6/11/2020 7:26:57 1 77|ms@smmlmm 16/ 50| Vignesh E  The Madurai Diraviyam Thay Hindu College 8778848409|B. Sc Il
6/11/2020 7:56:28 |removiki2 | @gmail. com 42/50|Vignesh E The MDT Hindu College 8012460495 |B. Sc lll
6/11/2020 9:19: 10 | hemantraout2 7468 @gmail.com1 8/ 50| Airani Hemant Raut J D Patil Sangludkar College Daryapur 9518994387|B.Sc Il
6/11/2020 11:46 ) 11 ¢ ‘@Emailm 32/ 50|MUJIBUR RAHMAN .S Jamal Mohamed College 8667895420|M Sc 1
6/11/2020 13:52:39 ghule824@gmail com 14/ 50| Vaishnavi Vitthal Ghule Shn Ds Muskuji Burungle science and art collage shegaon 9370215687|B.Sc 1
6/11/2020 16:52:21 |p 17@9’11311 com 18/ 50|Pooja Gautam Bhagat G.V. 1S H, Amravati 8668622040 Other
6/11/2020 23:03:01 |dma 2 @gmail com 10/ 50| Dipti mayee panda GETEI, Bh: 9178859793 | Other
6/12/2020 10:01:08 748 @gmail com 34/ 50| Manisha Mondal (Viv ! B. Sc Il
6/12/2020 11:11:30 |aakashprajapati1 42 @gmail com 18/ 50| Prajapati Akash Kalyansinh Shri SK_Shah And Shri Krishna O M. Art's College Modasa 9054664084 | Other
6/12/2020 13:46:02 |rubila4 71 @gmail. com 38/50]J. Rubila Manonmaniyam sundaranar university 9514817473 [M Sc1
6/12/2020 14:08:51 |pradyumnapadhy167@gmail com 12/ 50| Pradyumna padhy Oisha adarsha vidyalaya sheragada 9040504498 [ Other
6/12/2020 14:17:38 dhyO@gmail com 42/ 50| Pradyumna Edhx Odisha adarsha \Exalaxa sheragada 9348796537 Other
6/12/2020 16:22:47 |amnmjoseph2019@gmail com 26/50|J Ammu Manonmaniam sundaranar university 8531917491 |MSc1
6/12/2020 19:37:48 |www. 23@gmail com 32/ 50|J AALET NISHMA A i y Tirunelveli 9150591443 M Sc 11
6/12/2020 21:30:33 |k Wnallcom 28/ 50| Soumya Kant: Ghosh Mankar College 8536901724 |Other
6/12/2020 22:49:51 | santoshshenoy311269 @gmail.com 30/ 50| SANGITA SHENOY K V. PENDHARKAR COLLEGE Other
6/13/2020 10:40:00 | vai 7m1@§nailcom 12 / 50| Ku.Vaishnavi Naresh Chandan. De R.G Rathod arts and science college m dist akola 9607460194|B.Sc 1l
6/13/2020 12:16:42 d: @gmail com 18/ 50| Antika sambha Madavi Sant gadge baba Amravati Amravat 7057486321 |M.Sc 1l
6/13/2020 18:58:04 sakshlhham@smml.cum 16/ 50| Sakshi Vijay Bharti Shree R.G Rathod art and science college mzr 7020230664|B.Sc Il
6/13/2020 21:36:26 |sivasakthi96951612 @gmail com 10/ 50|G . Sakthipriya Muthayammal college of arts and science 9384109281 |B. Sc 1l
6/13/2020 22:22 2502524@gmailcom| 18/ 50| Chaitali Ganeshrao Thakare Jdp s college daryapur 9665623410|B.Sc Il
6/14/2020 0:25:31 |navneet.verma2 @gmail com 12 / 50| Navneet Kumar Verma Buddha Institute of Pharmacy GIDA Gorakhpur UP 9565378104 Other
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Abstract

In £ (R) theory of gravity, we have studied the electromagnetic fields in plane symmetric
space-time, by considering the general case f(R) = AR. It is observed that the convergent and

isotropic solution of the metric function can be evolved with the components of the vector
potentials.

Keyword: Plane symmetric, electromagnetic field, f(R)theory of gravity, constant

vector potentials.
Introduction

Now a days there has a lot of interest of cosmologists in modified theory of gravity in the
view of the direct evidence of late time accelerated expansion of the universe which comes from
high redshift supernova experiment (Riess et a/ [1,2]).There are mainly two approaches in f(R)
theory of gravity. The first is called “metric approaches™ in which the connection is the Levi-
Civita connection and the variation of the action is done with respect to metric. The second
approach is “Platini formalism™ in which connection and the metric are considered independent
of each other and the variation done for parameters independently. Sharif and Shamir [3] have
studied plane symmetric solution in 7(R) gravity. The idea of introducing additional terms of
the Ricci scalar to the Einstein-Hilbert action did not begin years ago with the f(R)theory of

gravity (Carroll etr.al [4]).There are two kinds of alternative accelerated expansion of the

universe have been proposed for this unexpected observational phenomenon. One is negative
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pressure known as dark energy (DE) which induces a late-time accelerating cosmic expansion
and the other one is the modified gravity, which originates from the idea that the general
relativity is inadequate in the cosmic scale and therefore need to be modified. The 7 (R) theory of
gravitation formulated by Nojiri and Odintsov [5,6]. In order to explain the nature of the DE and
accelerated expansion, a variety of theoretical models have been proposed in literature.

Symmetry plays an important role to find exact analytical solution for R®gravity, by
invoking Nother symmetry [7]. Further it has been shown [8], that there exists a conserved
current, other that Nother current, for a general scalar tensor theory of gravity, nonminimally
coupled to a scalar field under certain condition [9]. In our opinion, one of interesting and
prospective version of modified gravity theories is the f(R,T) gravity proposed by Harko ef a/
[10,11]. The exact solutions of f(R,T) field equations for locally rotationally symmetric Bianchi
type-I cosmological model has been discussed by Adhav [12]. Mete and Mule [13] studied
Biachi-VI, magnetized cosmological model in f(R)gravity. Bijan Saha [14] explored the
interacting scalar and electromagnetic fields in Bianchi type-I universe. Solanke and Karade [15]
have studied plane symmetric universe filled with combination of perfect fluid and scalar field
with electromagnetic fields in /(R,7) theory of gravity. Our interest is to explore the role of
electromagnetic field played in the amended f(R) theory of gravity in other Biachi types or
metric universe. In this paper we considered plane symmetric metric universe.
Plane symmetric space-time

Here, we consider the plane symmetric metric in the form

ds> =dt* — A*(dx* +dy*)— Bdz’. (1)
where A and B are functions of time ¢ only.
Gravitational field equations of f(R)gravity
The field equation of f (R, T"), theory due to Harko [10-11] are deduced by varying the action

S:J.f(R,T)J—gd“x+J.Lm1/—gdx4’ Q)
where [, are Lagrangian and other symbols have their usual meaning

Varying the action equation (2) with respect to g ¥ which yields

I{ (R )agR f(R,T\ aT LS \/R;T aggj f_ig a(ngxUF )}rd4x. 3)
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Considering 05 =0 from equation (3) upon integration, we obtain

1 .
FRTIR — (11, +lg,(vv, vV (R 1) =T, £ (R 7)1, 4] @
where V. is the covariant derivative.

Replaced f (R, T ) by f (R)in equation (4), we obtain

FRR,~ 1 (R)g, +1e, (79, w3 I (®)=x1;. ©)

Taking trace of equation (5), we get
,. 1 2 1
VijR(R)=§xT+§f(R)—§fR(R)~ (6)

Energy momentum tensor for electromagnetic field

Energy momentum tensor for electromagnetic field is given by

oL,
];'j = ngz] -2 ag;] > (7)
1 k1 : aLm l ok
where L, = ZF,dF and [, electromagnetic field 2 2 g Il (8)
g
Using equation (8), the equation (7) reduces to
1
I; = F/aij + ZE{lelgij )

The equation (9) can be conveniently expressed in the mixed form
i i 1
T =FF'+ " g FF". (10)

Electromagnetic field tensor
The electromagnetic field tensor is given by
_o,
o oo

(11

To achieve the capability with non-static space time (1), we assume electromagnetic vector

potential in the form

Vi = fu(em @), v,@0), vs(0), v,(0) ]. (12)
From equations (11) and (12), we can easily deduce
E4:”‘>1>F24:‘>2>F34:"’3>E11:_Wla (13)
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Wy o Y 34 Vv um
F”:—A—;,F :—A—ZZ,F :—B—Z,F‘”zA—;. (14)
From equations (13) and (14), we can compute
; wl v v
FEY :—2{A—;+A—22+B—32] (15)

Using (14), we establish the following nonzero components of the energy momentum tensor of

material field

w?® v V2

B o

77— 1 u\}f v§ v32

R VERES a7
1 u®v? v y?

[P=——| L4y 23

3 2|: A2 A2 B2:| (18)
1| w? v: v2

neg “

From equations (16) to (19), we can deduced the components of energy tensor as follows

T;:0,for i#]. (20)

Variation of Lagrangian L,, with respect to electromagnetic field [14] gives

. e .2 . -
(Vl) v v B
Fori=1,j=4 +—+—|— |=0. 22
-/ v v w|B (22)
. \e .2 . r
V. v, Vv,|B
Fori=2,j=4 Q+—§+—{—}=0. (23)
v, v, v|B
. e .2 . y -
(v3) v, %|24 B
Fori=3,j=4-—"—+—5+—|—/—— =0, 24
-/ v v32 v A B @4)
Fori=4,j=lu=c. (25)
wherec constant of integration
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Since for space time (1), we get R, = R, = R; = 0 and from equation (10), give

which further imply

Woh % D

- - >

v_1 - v, v, D
where Dis some unknown function of ¢ .
Using equation (27), we obtain
vw=kD,v,=k,D,v,=kD,
where £ ’s are constants of integration.
Solution of field equations
As in Solanke and Karade [16], we consider

wip v vl _[ww v v (DY __ (DY
A A* B*\D D

A2 4 B

Now our plan is to express the components of 7' ; in terms of 7. 44

1_ M‘)12 _ Vj _ ‘>32 __714_7"2")12 D i
Y24 24 2B A4\ D)”

w? v vl v (DY
T2 T2 3 4y T2 | ,
: 24> 24> 2B? Y42\ D

T3__u\>12_ Vi . Vi _ gV DY
} 24> 24> 2B? N 2\p)°

wi Vv 1 I[QT

4 _

+ +
Y24 24 2B 2

By using equation (28), we get trace of energy momentum tensor as

58]

With the help of equations (28) and from equations (22) to (24), we get

(26)

@27

(28)

29)

(30)

G

(32)

(33)
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D) \p) D|B] G4
D) \p) Dl 4 B| 33

From equations (34) and (35), we get
A B
< B (36)
Integrating equations (36) with respect to t, we get
A=k,B, (37)
where £, is a constant of integration.
Particular Case /(R)= AR

we consider the particular case f(R) = AR

_UR) _ 9
Je(R) === =—p AR= 14, (38)

The field equation (4) with the aid of (38), reduces to

1
iRU.—E/IRgU. =xT. (39)

ij >

The equation (10) with the aid of (38), reduces to
xI'+(AR)=0. (40)

Using equation (38) in (40), we obtain
1
iRy.+5(xT)gU. =xT;. 41)

The equation (41) can be conveniently expressed in the mixed form

AR+ (Tg! =T

(42)

. .. .. gunl
A é+ﬂ+A_B = T4 Un 2
A AA AB D
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2

2.2 .
/1A AA AB -T44+M‘;2 D (43)
A 44" 4B A | D
B 2
) e
A §+2A—B}x -T44+% % (44)

N
| &
[\®]

[ -

| I
I

- N\2
1.(D
X ——1 — 45
By using equation (33) and from equations (42) to (45), yields

AAAAB

: (46)
A 44 4B

BAB AB

=0, 47
B AB AB

24, B_, (48)
4B

From equations (37) and (46), we get

i &
—+2—=0. 49
e (49)

Which on integration, give
1
A=k +k,)3, (50)
where k, #0and k, =0 are constants of integration.
From equations (37) and (47), we get
1
B =3kt +k)s. (51)
where k, #0and k; =0 are constants of integration
From equations (37), (50) and (51), we get
1
A=B=(3dt+d,)s, (52)
where d, =k, =k, #0 and d, =k, =k, are constants of integration.

From equation (34), we get
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1
D=k, exp{kg | = dt} , (53) With
the help of equation (52) and the equation (28) convert in to
1
v, =k, exp{kg | Edt} (54)
1
v, =k, exp{kg | Edt} (55)
1
v, =k, exp{kg | Edt} (56)
v, remain undetermined (57

where &’s is a constant.

Adjusting the all constants of equations (54) to (57) and the vector potential assume that
the following form as

v, =k kky,].
Using equation (52), the line element (1) reduces to

2

ds? =dr* - (3dyt +d, ) [(dx® + dv?) - dz?]. (58)
Conclusion

In this paper, we have investigated plane symmetric cosmological model in the presence

electromagnetic field in f(R)theory of gravity with particular case f(R)=AR . It is observed

that convergent non-singular, isotropic solution can be evolved for the metric function and the

components of vector potential. Model shows that universe expand algebraically in f(R)=AR

theory of gravity. The metric function in non-static space time admits constant value at early

time of the universe (¥ = 0) tends to zero and after that the metric function start increasing with

increase in cosmic time and finally diverge to infinity as time tend to infinity . This shows that the
universe expand and approaches to infinite volume. It is also interesting to note that the
investigated model is free from singularity. Hence, the model approaches isotropic for the
anytime.
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ABSTRACT

In this paper we have investigated the axially symmetric cosmological model in f(R,T) theory of

gravitation with the functional form f(R,T)= R+ 2T in presence of electromagnetism. We get the
isotropy at any cosmic time t, by converting the vector potential in the constant form.

Key words: Axially symmetric universe, Electromagnetic Field, f(R,T) theory of gravity.

INTRODUCTION

The modified theory f(R,T)
gravitation is proposed by Harko T. et al [7,8]

theory of

where R is the curvature scalar and T is the
trace of energy momentum tensor. Basically, two
kinds of alternative reasons of accelerated
expansion of the universe have been proposed for
this unexpected observational phenomenon. One is
Dark energy (DE) which has negative pressure and
which induces a late-time accelerating cosmic
expansion. The other is the modified gravity,
which originate from the idea that the general
relativity is incorrect in the cosmic scale and
therefore need to be modified. In order to explain
the nature of the DE and accelerated expansion, a
variety of theoretical models have been proposed
in literature. There are several modified gravity
theories like f(R) gravity formulated by Nojiri

and Odintsov [5,6]. The idea of introducing
additional terms of the Ricci scalar to the Einstein-
Hilbert action did not begin years ago with the
1 (R) theory of gravity paper by Carroll [4]. He
explained the presence of a late time cosmic
acceleration of the universe in f(R) theory of
gravity. In f(R,T) theory of gravity, cosmic
acceleration may result not only due to
geometrical contribution to the total cosmic energy
density but it is also depends on matter contents.
Many authors have investigated different problem
within the scope of f(R,T) theory. Bijan Saha

[9] has studied the interacting scalar and
electromagnetic fields in Bianchi type I universe.
Our interest is to explore the role of scalar and
electromagnetic field played in the amended

f(R,T) of gravity in other Bianchi types or other

metric universe. In this paper we consider
auxiliary symmetric metric universe.

GRAVITATIONAL FIELD EQUATIONS OF
F (R, T) GRAVITY

The action of theory of gravitation is as follows
S:J‘f(R,T),/—gd“x+J.me/—gdx“’ 2.1

where L are Lagrangian and other symbols have

their usual meaning in Riemannian geometry.
Energy Momentum Tensor is given by

T,=2—2-L g, 2.2)

Varying the action (2.1) with respect to metric
tensor g[j yields

an(RJ)a\F 2xaL\/7g;/7d4x (23)

=L,
2d [ od = od e od

Here we deﬁne

and 98" _ snsn. (2.4)
ag ij ag ij L
Considering 65 =0 from equation (2.3) upon
integration we obtain

JR( RTY R‘-j—;f( RTY gy{gyvafv‘-vj)/k( RTY =Ty=fr( RTY [ T+4] 5 (25)

Taking trace of equation (2. 5) we get

oT,
A Lop)= of
0,=8 -

. (2.6)

viv T ERTI=S 2 /(R T)——fR(R T)R+— xT——fR(R T)[T+60]

We assume that the function f (R, T ) given by
Harko [2011]

f(RT)=R+2£(T)
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We choose the particular case f (T ):T that

particular case the function
f(RT)=R+2f(t)=R+2T
In this case we follows the notation
f(R T) éfgI;T) and
0f(R.T)
RT)=—"-——=2
fi(RT)==—
1
Ry~ [(R+2T)g, =xT, —2[r, +6,], 2.7)
From equation (2.6) we write
R+2T=20—xT, (2.8)

Inserting equation (2.8) in equation (2.7) we obtain
the field equation as

i ol i i i
R :x[Tj —Eng}—2[Tj 10 ]+og, 29

Varying the equation (2.2) with respect to metric
tensor g" we get,

oL,
T, =2 - ~L,8.s (2.10)
But term (2.2)
62L %Cup 1

1[1} ‘m&ij ’15g“ﬁ Ly og ,/ﬂ P a/}’ ij ; 'mEap8ij° (211)

08 ap
But -

og’ 8ai8pj

Inserting the above value in (2.11), we obtain

2
Pap_, L 2.12)

1 1
=2 M 4o o L —g L —g ,o.T.
ij gij‘agaﬂ+gmg@ m p8ap m yEapsi i >

og
Using the equations (2.2),(2.4) and (2.12) we
obtain

917 =-T; +2{g

%
o 8.4]"" —aL'.”. : (2.13)
Gg’fag“ﬁ og”’

MATTER FIELD LAGRANGIAN: THE
ELECTROMAGNETIC FIELD TENSOR IS

GIVEN BY
1 ab 1 ca _db
Lm:_EF;bF = 1o, f08& & F,. G
From (2.2), we have
TA=LF”F’”—LF el 3.2)

Y 7o lér
From equation (2.13) we get

From the -equations (3.2) and (3.3) after
contraction field we obtain.

0=-g'T,=-T=0, (3.4)

THE METRIC AND FIELD EQUATIONS

We consider the axially symmetric in the form
ds* =dr’ —Az(dx2 +f2(x)d¢2)—Bde2 , 4.1
where A and B are functions of time t and f is
a function of coordinate x only.
Electromagnetic Maxwell field tensor F’, ; 1s given
by
04 0A,
T — 4.2)
ox’  ox'
To achieve the capability with non-static space
time (4.1), we assume electromagnetic vector
potential in the form

V=, @ v0.no o] @)
From equations (4.2) and (4.3) yields

= Ay, Fy=v, Fy =v,,
(4.4)
We deduce easily
. )
F R =4 Vzl =7.] NN (4.5)
/ A Af* B

Noting (4.3) we deduce the nonzero components
of the energy momentum tensor of material fields
as follows

R B P L LR X p2

G — 2 2 A 4272 AR
4| A> 24> 24 2B

o LA v

P ax| 24 24%f* 2B*|. (46D

g L] AW

ax| 24 24%f7 2B | (4.6¢)

,(4.6a)

2 _ 2 V) Vs

+ +
> T an 2,42 241 2B | (4.6d)
From equations (3.2) and (4.6a,b,c,d) we can
deduced the components of energy tensor as

follows

T' =0, 4.7)
0, =-T,, (3.3)
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Following [Saha Bian] variation of Lagrangian L,
with respect to electromagnetic field gives

A
}: (4.82)

(4.8¢)

fA+Af = M = k,, where ks constant of
integration (4.8d)
Since for the space time (4.1) we get Ré =
R} =0,R; =0 and from (2.9) we have
]"2‘:0:\}1\}2 Ty =0=",v,
T} =0=v,v,, (4.9)
From equation (4.9) we can rewrite it as

om cauate
% %, (4.10)

g .
=—==—==, where g is some unknown
Vi oV, 8

Integrating 4 = kB, integration

constant. (4.16)
The field equation (3.2) for the metric (4.1) with
help of equations (4.11) to (4.16) can be written as

A2+A+AB 11"

where  kgis

=0, 4.17a
A A4 AB Bf .172)
Y2 ) ”
4,4 A5 U” _y, (4.17b)
A2 A4 AB Af
B 2By, (4.17¢)
B BA
2A+£:0, (4.17d)
A B

From equations (4.15) and (4.17¢) we get.
BlnBs

+ 2°== O 4.18
3 (4.18)
Upon integration which reduced to
1
B =3kt +k,)s, (4.19)

where k, #0 and k, are constants of integration.
From equations (4.16) and (4.18) we obtain
1
A=(3kgt+k,)3, (4.20)
where kg #0 and k, are constants of integration.
From equations (4.20) and (4.18) we obtain
0 2 . 2k

A=3(3kyt +k,) 3k, and B=33kt+k) 3 k, (4.21)
From equations (4.18),(4.20) and (4.21) we obtain

function (4.11) A ke
Integrating (4.11 t = PN
grating (4.11) we ge A Gkgt+k,) (4.22)
v, =gk, v,=gk, v,=gk,, (4.12) _ )
Inserting (4.11) in (4.10) we get Bk
N2 N2 N2 - , (4.23)
g) (&) (¢ 5 - B (3k6t'-|—k7)
I i A It A B (4.13) From equations (4.15) we get
g g g k k
From equations (4.8 a.b.c.d),(4.11) and (4.12) we $ = b (4.24)
get Bhkgt +ky) Bkt + k)
g g g B o This implies that kK, = K¢ and K, =k, ,
g g g B ’ (4143) Let k6 :K8 = dl and K7 :k9 :dZ’
. 1
g) g L&l,4 B, A=B=Q3dt+d,). (4.25)
Z_E - (4.14b) Using equations (4.15) and (4.16) reduces to
¢) g g =0
From equations(4.14 a b) we get Integrating we get
A_B @15 S =k +k, (4.26)
A B Again From equation (4.8d) we get
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A(x) = L
kox+k,

b

4.27)

From equation (4.16) we get £_-0 ,
g

Upon Integrating & =C,where c constant of

Integration (4.28)
From (4.15) and (4.28) we have
vi=c=k, v,=c=k; vi=c=k, v,

is a undetermined (4.29)

where K ’s is a constant.
Adjusting the constants in (4.29) and the vector
potential assume that the following form

v, =k, k, kv, ]

From equation (4.25) and line eclement (4.1)
reduces to
2

ds*=dr®~(3d;t+d, )3 (2 +(kygethy )2 (dp?)-d=?] (4.30)

CONCLUSION

In this paper, we have investigated axially
symmetric cosmological model with
electromagnetic field in particular case of
f(R,T) theory of gravitation f(R,T)=R+T .
The model which is obtained in (4.30) gives
solution of the axially symmetric universe with
algebraic volumetric expansion of universe. We
get isotropy at any cosmic time t. The metric
functions admits constants value at early time of
the universe (t tends to zero) and after that the
metric function start increasing with increasing in
cosmic time and finally diverge to infinity as time
tend to infinity .This shows that the universe
expand and approaches to infinite volume. It is
also interesting to note that the investigated model
is from singularity and observed that f(x) and

A(x) are reciprocal of each other.
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ABSTRACT

Kaluza-Klein type cosmological model with time dependent cosmological term-A in the framework of
Saez and Ballester (1986) theory of gravitation has been studied. In order to find the exact solution of the
field equations, we have used the equation of state and the fact that scalar expansion is proportional to the
shear scalar. The cosmological constant term is found to decreasing function of cosmic time. Some physical
and kinematical properties of the model are also discussed.

KEYWORDS: Cosmological constant term;scalar- tensor theory;Kaluza-Klein cosmological space-time.

1. INTRODUCTION

Einstein’s general theory of relativity has successfully described gravitational phenomena. It has also
served as a basis for models of the universe. However since Einstein first publishedhis theory of gravitation,
there have been many criticismsof general relativity because of the lack of certain desirable featuresin the
theory. For example Einstein himself pointed out that the general relativity does not account satisfactorily
for inertial properties of matter,i.e.Mach’s principle is not substantiated by general relativity.Since last few
decades, there is a growing interest in alternative theories of gravitation, especially scalar-tensor theories of
gravity, which are very useful tools in understanding the early stages of evolution of the universe.The most
important among them are scalar-tensor theories of gravitation formulated by Brans and Dicke [1],
Nordtvedt[2] and Saez and Ballester [3]. All version of the scalar tensor theories are based on the
introduction of a scalar field ¢ into the formulation of general relativity, this scalar field along with the
metric tensor field forms a scalar- tensor field representing the gravitational field.

The Saez-Ballester theory [3]have developed a new scalar - tensor theory of gravitation in which
metric is coupled with a dimensionless scalar field in a simple manner .This coupling gives a satisfactory
description of weak fields. In spite of the dimensionless character of the scalar field, an antigravity regime
appears in the theory. Also, this theory suggests a possible way to solve missing matter problem in non-flat
FRW cosmologies.

Some of the authors, Sing and Agrawal [4], Shri Ram and Tiwari [5], Reddy and VenkateswaraRao [6],
Reddy et.al.[7] have studied several aspects of the Saez-Ballester
scalar-tensor theory. Adhav et al.[8] investigatedaxially symmetric non-
static domain walls in scalar-tensor theories formulated by Brans and
Dick (1961) and Saez-Ballester.RecentlyEinstein-Rosen, Axially
symmetry and Plane symmetry cosmological models in Saez-Ballester
theory of gravitation have been investigated by Mete et.al [9, 10,11].

The Kaluza-Klein theory was introduced to unify Maxwell’s
theory of electromagnetism and Einstein’s gravity theory by adding the
fifth dimension. Kaluza-Klein theory has been regarded as a candidate
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of the fundamental theory due toits potential theory function to unite the fundamental interactions. Kaluza-
Klein cosmological model has been studied with different matters [12-16]. In Kaluza-Klein theory, the
inflation was considered [17] and the Schwarzschild solution for three space and n dimensions were formed
[18]. String cloud and domain walls with quark matter in n-dimensional Kaluza-Klein cosmological model
have also been studied by Adhav et.al [19].

Higher dimensional cosmology is important because it has physical relevance to the early stages of
evolution of the universe before it has undergone compactification transitions. Hence several
authors(Witten[20],Chodos and Detweller[21] Appelquist et al.[22],Marchiano[23])were attracted to the
study of higher dimensional cosmology. Also in the context of Kaluza-Klein and super string theories higher
dimensions have recently acquired much significance. Several investigations have been made in higher
dimensional cosmology in the frame work of different scalar- tensor theories. In particular, Reddy et al. [24]
have investigated a five dimensional Kaluza-Klein cosmological model in the presence of perfect fluid in

f (R, T)gravity.

The effect of cosmological constant has been extensively studied in the literature within the
framework of general relativity and its altemative theories. Singh and Singh[25] investigated a cosmological
model in Brans-Dicke theory by considering cosmological constant as a function of scalar field ¢. Pimentel
[26]obtained exact cosmological solutions in Brans-Dicke theory with uniform cosmological constant.A class
of flat FRW cosmological models with cosmological constant in Brans- Dicke theory have also been obtained
by Azar and Riazi [27]. The age of the universe from a view point of the nucleosynthesis with A term in
Brans-Dicke theory was investigated byEtoch et al.[28]. Azad and Islam [29]extended the idea of Singh and
Singh [25]to study cosmological constant in Bianchi type -l modified Brans-Dicke cosmology.Recently Qiang et
al. [30] discussed cosmic acceleration in five dimensional Bran-Dicke theory using interacting Higgs and
Brans-Dicke fields.

This motivatesus toinvestigate Kaluza-Klein type cosmological model with time dependent
cosmological term-A in the framework of Saez and Ballester (1986) theory of gravitation.

2. THE METRIC AND FIELD EQUATION
The Einstein’s field equations (in gravitational units,87C =1) in the scalar tensor theory proposed
by ( Saez and Ballester,1986) with time dependent A -term may be written as

1 i 1
R; _ERgij - (¢I¢J _Egij¢,k¢’kj:_-rij +A(t)gij » (1)

whereTij is the energy momentum tensor of matter and ¢ is the scalarfield satisfying the equation

n gi n-1 ko
2¢"4} +ng" g, 4% =0. (2
Here N is arbitrary constant,@ is the dimensionless coupling constant. Comma and semi-colon
respectively denote partial and covariant derivativewith respective tot.

The energy momentum tensor T; of cosmic fluid can be define as

Ty =(p+puu; —pg;, (3)

where p, p are the energy density and pressure respectively and U; =(0,0,0,0,1) is the flow
vector satisfying the relation

g;u'u’=1. (4

Here weconsider Kaluza-Klein type space time described by the line element

ds? = dt? — A?(t)(dx? +dy? +dz? )~ B2 (t)dw?, (5)
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where the metric potentials Aand B are functions of the proper time tonly.
The field equations (1) and (2) for the metric (5) with the help of (3) and (4) can be written as

. .\ 2 .. .
A (A AB B .,
24| = | 42—+ ———g"P°=—p-A 6

A (AJ et 2?0 P ©

. . 2
3/—;+3(£J _Pg = —p-A (7)

A AB 2

. o(2A, B, nf4?
brg e 2] 02 g (g

A B 2\ ¢

where suffix 4 at the symbols A, B,¢@and p denotes ordinary differentiation with respective to t.
The geometrical quantities;spatial volume V and average scale factor a(t) for Kaluza-Klein space time are

. 2 P
Q{—Aj 388Dy A (g

define by
V =a'(t)=A’B (10)

The mean Hubble parameter H isgiven by

=l{3é+5:| (11)

Thescalarexpansion @ and shear scalar o2 given by

0 =4H :3A+E (12)
A B
0'2 ZEO'ij(Tij (13)
o :—[ui’j —uj’i]Jr%[ui'kukuj —uiuj’kuk]_%ﬁ (14)

The average anisotropic parameter Am is define as
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1&(H, -HY
A””_ZZ( H j 1)

i=1

where H,,1 =1,2,3/4 represents the directional Hubble parameters in X,y,zand w directions

respectively and A, =0 corresponds toisotropic expansion.

3. SOLUTION OF THE FIELD EQUATIONS
The set of field equation (6) — (9) are the system of fourindependent equations with six unknowns
A B, p, p,¢and A. To find determinate solution, extra condition should be needed. Here we use the scalar

expansion @ is proportional to scalarexpansion o?. So that we have (Collinsetal.[31] )

A=B", (16)

wherem is a arbitrary constant.
From equations (6) and (7), we get

.. -\ 2
B B
—+3n—| =0 (17)
B B

solving this differential equation, we obtain the expression for metric coefficients as

A=[Em+ Dkt +k,)]ma  (18)

And

B = [@Bm+D)(kt+k,)Ji, (19)

wherek; # 0 and Kk, are constants of integration.
From equation (9) ,we have

¢¢p? A°B = ¢, (20)

using equations (18) and (19), equation (20) yields

n+2 n+2
¢ 2 = (%)(Bmi J log(kit +k,)+vy,,  (21)
1

where @, and ¥, are constants of integration.
Therefore the investigated Kaluza-Klein space time (5) can be written as

2m 2
ds? = dt? — [(Bm+1)(k,t + K, ) Jamet (dx + dy? + diz? )~ [(Bm + 1) (kyt + k, ) Joma dw? (22)
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4. SOME PHYSICAL DISCUSSION
We assume the relation between pressure and density of matter i.e. the linear equation of state
given by

p=yp (23)

using this relation one can obtain the following expressions for energy density , pressure and cosmological
constantterm - A as

e em(m +1) + o@! : (24)
@+ 7)Bm+1)(kt+k,)
_ Gmm+1)+ o (25)
L+ 7)Bm+1)(kt +k,)?
And
3 11—y 1
A_[3m(m+1)+a)¢50 ](l+7j((3m+1)2(k1t+k2)2J (26)

From the relations (24) - (26), we can obtain three types of physical relevant models

e When y =0, we obtain empty model ,the energy density, pressure and cosmological term A are given

by
2
o 6m(m+1) + w¢02 (27)
Bm+1)(kt+k,)
p=0 (28)
and
A=[3m(m+1)+a)¢02]( 21 ZJ (29)
Bm+1)°(kt+k,)

1
e Wheny = § ,we obtain radiating dominated model, the energy density, pressure and cosmological term

A are given by

_ 3lem(m+1) + g 30)
43m+ Dkt +k,)?
_ lem(m+1) + g’ ]2 31)
43m+D(k,t +k,)

And
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‘A:bmﬁn+n+w¢ﬂ(aan+nikt+kV] (32)

e When y =1,we obtain Zeldovich fluid or stiff fluid model ,the energy density, pressure and cosmological

term A are given by

6 1) + g
oo po oM o]
23m +1)(k,t +k,)
And
A=0 (34)

The physical and kinematical quantities for the model (22) have the following expressions

The mean Hubble parameter H = ; (35)
4kt +k,)
Spatial volume V = (3m+1)(k,t +k, ) (36)
. 1
Scalar expansion 0=4H = (37)
k,t+k,
2( 1 Y
Shearscalar 0% == (38)
9\ kit+k,
. d(1
Deceleration parameter = —| — |-1=3 (39)
dt\ H
and the anisotropic parameter is
1
= 40
A, 12 (40)

From equation (26) ,we observe that the cosmological term- A decreases as t increases i.e. it varies
inversely as square of time therefore our solution is consistent with observation of the present day values of

the cosmological constant term-A which are very small. The positive value of deceleration parameter
indicates that the universe is decelerated. The spatial volume V of the model increases as cosmic time

increases which shows the spatial expansion of the universe. The Hubble parameter H , scalar expansion &
and shear scalar o are decreases at t — oo.

5. CONCLUSION
In this paper, we have studied Kaluza-Klein type cosmological model with time dependent
cosmological term-A in the framework of Saez and Ballester (1986) theory of gravitation Here, we have
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1 1
discussed three cases corresponding the values of y =0, 5 1. Wheny =0, 5, the cosmological term

- Alis decreasing function of time t and wheny =1,the cosmological term -A becomes zero. Also in this
2

. . o . . .

investigated model, we observed that ? = constant i.e. the model does not approach isotropy at any time.

The energy density and pressure are also decreases as time t — oo.
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Abstract — We investigate the spatially homogeneous Bianchi Type-Ill space time with electromagnetic field tensor and
relativistic charged perfect fluid in Brans-Dicke (B-D) theory of gravity. Solutions have been obtained by using a general
approach of solving the partial differential equations. It is observed that the convergent and isotropic solution of the metric
function can be derived with the components of the vector potentials.

Keywords- Bianchi type-111 universe, Brans-Dicke theory of gravitation, electromagnetic field, perfect fluid, vector potentials

I. INTRODUCTION

In recent years there has been a lot of interest in several
alternative theories of gravitation; out of which the most
important among them is scalar-tensor theory of gravitation
formulated by Brans-Dicke [1]. This theory of gravity is one
of the most competent theory due to its vast cosmological
implications [2].In this theory, the scalar field has the
dimensions of universe of the gravitational constant and its
role is confined to its effect on gravitational field equations.
This theory of gravity is mediated by a scalar field ¢ in

addition to the usual metric tensor field g; present in

Einstein’s theory. Among the various modifications of
general relativity, the B-D theory of gravity is well known
example of a scalar tensor theory in which the gravitational
interaction involves a scalar field and the metric tensor.

In recent years, the study of Bianchi type models in the
context of B-D theory has attracted many authors Pawar
et.al [3], Sharif et.al [4], Kandalkar et.al [5], Raut et.al [6],
Katore et.al [7]. A detailed discussion of B-D cosmology is
given by Singh et al.[8]. Lorenz-Petzold [9] studied exact
Bianchi  type-lll  solutions in the presence of
electromagnetic field. Bianchi type-1 space-time in scalar-
tensor theory have been investigated by Kumar et al.[10].
Adhav et al.[11] studied LRS Bianchi type-11 cosmological
model with anisotropic dark energy, Katore et al.[12,13]
explored Bianchi type-V and plane symmetric space-time

© 2018, IJSRPAS All Rights Reserved

filled with dark energy models in B-D theory. Bianchi type -
111 dark energy model in scalar tensor theory of gravitation
explained by Naidu et al.[14]. Adhav et al. [15] explored
Bianchi type-I1l cosmological model with negative constant
deceleration parameter in B-D theory of gravity in presence
of perfect fluid. Shamir et al. [16] have studied anisotropic
dark energy Bianchi type-111 cosmological models in B-D
theory of gravity.

The Brans-Dicke field equations are given by

G{ = —2” (TJ-”)— ¢—a;(gui¢,i _%gf¢,k¢'k]

_%(9“%;] —giel).

where @ is a dimensionless coupling constant. The function
¢ is known as B-D scalar field. Karade and Solanke [17]

investigated Bianchi type-Ill universe field with the perfect
fluid and scalar field coupled with electromagnetic fields in
f(R,T) theory of gravity. Recently Bhoyar et al.[18]

discussed the Bianchi type-l1ll and Kantowski Sachs
cosmological model containing magnetic field with variable
cosmological constant.

This motivates us to investigate Bianchi type-Ill charged
fluid universe in B-D Theory of gravitation.

The paper is organized as follows:
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Section 1, deals with the derivation and solutions of the
field equations. A brief summary is given is section Il1.

11.THE METRIC AND FIELD EQUATIONS

Here, we consider a spatially homogeneous Bianchi Type-II|
space time in the form

ds? = —dt? + A%dx? + B%e2™dy? + c%dz?,

A, B and C are functions of t and mis constant.

(1) where

For the charged fluid, the field equations of B-D theory
assume that

G =%( 4 Ef‘)—q%(g”icfﬁ,i —%gfﬁk@”kj
—l(g#i‘/j‘u;j _gfl‘ﬁ;ylf)’
¢ 2

where G4’ is Einstein tensor, Ej' is energy momentum

tensor for electromagnetic field,TJ—” is energy momentum

tensor for perfect fluid with conservation equation.

¢;YIL( = ﬁ[ﬁqjk ],k

and other symbols and notations have their conventional
meanings.

Electromagnetic field

The energy momentum tensor for electromagnetic field is
given by

1
Eijj :ZFabFabgij —Fainjgab: (3)

Here the electromagnetic field tensor F; ; has the expression

v Y,

=— =, (4)
ox! ox'

ij
whereV; is a four potential vector.

To achieve the compatibility with space time (1), we
assume electromagnetic vector potential as

Vi =[a(x)vy (1), Vo (1), v3 (1), va (O], (%)
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Noting (4) and (5) we can deduce easily the following
Frla=avy, Foy =Vy ,Fgy =V3 ,Fy3=—V3, (6)

From equations (4), (5) and (6), we can deduce

a?v? V3 V3

=
A2 BZe—me C2
Using (3) we can deduce the components of energy
momentum tensors

Fan F2* =-2 : @

2 2

y la®y 1 1V
B =32 2pteim o7 (82)
oV
E;:_ig, (8b)
YA
E; == (8c)
E2 =_£a2\712 w1 v; 1V (8d)
2 2 A2 2 Bze—me 2 CZ !
2 VaVs
Es = B2g—2mx (8e)
E3 a3
1 cz ' (8f)
E3 :_laz\'/lz _l Vg +1£ (89)
3 2 A2 2 Bze—me 2 C2 !
22 .2 .2
EZ _lovi 1V +1VL (8h)
4 2 A2 2 BZe—me 2 CZ !

The stress energy tensor of a perfect fluid with density p,
pressure p and four velocity U; is given by

Tj =(p+p'u; - ps}, ©
where g;u'u’ =1

For co-moving coordinate system, we have

u,=0,u,=0,u, =0,u; =0,
Accordingly (9) provides

T =(p+ pl'u, — psi = —p,
T =(p+plPu, — ps7 = —p,
T =(p+ plluz — pss = —p,
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T44 = (P"' p)u4u4 - pé'f = p,
1a®V 1 v,° 1,7
1 2
Tl +E1 - 2 AZ 2 BZ —2mx _EF_p’ (961)
NV
TS +E} = A“, (9b)
v,V
T E3 - L3 ) (9C)
A?
2 o la®i 1 Vi 1 V2
T2 +E2 ——E A2 +EW—§§—F}, (9d)
v,V
TZ+E2= BZ:_gmx, (%)
1a?v? 1 V2 1v2
3 3_ 1 2 3
la¥? 1 V2 1 v?
T +Ej=="t+>—2 1> 34 9
475 A2 T2 g™ T2 p (99)

Conservation Law is

a%_(ﬁ Fll ): 0, (10)

This equation with different combination of iand j, gives
following equations

+——+—=|=+—=——-—|=0, (10a)
B C

Vol Vo V2 A C Bl (10b)
_V2 V5 V2 A C B_
V| Vs Vs|A B _CI g (10¢)
(Vs Vi w|A B C|

. JA B ¢
o =g ¢[X+B+E} (10d)

From the vanishing components of Einstein tensor, using
equations (2) and (4), we deduce

VlVZ _ VlVB _ V2V3
ViVa  ViV3 ViV

=0, (11)
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Vi _V2 _Vs _D (12)

vi Vv, vg3 D
where D is an unknown function of t
Integrating this with respect tot , we get

where k; k, and kgare constants
Inserting (12) in (11), we get

[2] _o, (14)
D

With the aid of equation (12), we can write the equation
(10) as,

b + b +2 E+E—A =0, (15a)
D D D{(B C A
b)Y (DY .D(A.C B
— |+ = +=|-+=-= =0 (15b)
D D DA C B
b)Y (DY . D(A B ¢
—|+=| +=|=+=-=1|=0, (15c¢)
D D D\A B C

From equations (15a), (15b)and (15c) ,we have
A B C

16
A B C (16)
Integrating with respect to t, we get

A=k,B, B=k;C, C=k;A, @an

where k, ks and kg are constants.

We attempt to express the component of T J' in terms of T44

for this consider the expression
a®v? v’ v3
+
A2 Bze—me C 2

- \2
— azvlz + V22 +£ 2 =0
A2 BZe—me C2 D

2 2 i .2
lavy" 1 v, 1vs

4
T4 T2 +EBze—2mx+§C2

+p=p, (18a)

T =-T} +p-p, (18b)
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T2 =T +p-p (18¢)

T2 =T/ +p-P, (18d)

Now, considering the non-vanishing component of Einstein

tensor, from equation (2), we derive

B ¢ BC -8
EC AT
1 (8 i 9(B.C) o
2 \¢)] ¢ ¢\B T
A C AC

+ =——
A C AC ¢
(19b)

m A B AB 8”[—T4+p—p]

2_¢_¢[A+B]
# 9LA B) (199

A A B AB ¢
m? AB BC AC 8r 1 (Y
e AR I

A2 AB BC AC ¢ 2\ ¢
SR
¢ (19d)
A_B_,, (19)
A B
Integrating (19e) with respect to t, we get
A=k;B, (20)

where k- is constant.
From equations (19a) and (19b), we get

E_LC[E_A]J(E_é] o (0d)
B A C|lB A) 4(B A

From equations (19b) and (19c), we get

2
m* C B AIC Bl 4/C Bl o (o
a2 'C B AlC B

Using equations (19c) and (19a), we obtain
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) . .
_m_2_|_é_9 E é_g +¢ é_g =0, (200)
A2 A CBlAC|l 4AC

2
m
Eliminating ? between (20b) & (20c), we get

A E AC _BC ¢ A B o (200)

A B AC BC ¢ A B

A B ClA B] g[A B] o o

A B C|A B| ¢/A B

Upon integration of (20a) and (20e), yields

A 1

— =Kkgexp {kg | ——dt ¢, 21a

S 9"{SIABC¢} (213)

Similarly

B 1

S =k e {km | mdt}, (21b)

We can express the values of A and B in the following

form

A=(ABC ) ky, exp 1k dt 22a
( ) 12 p{nj ABC } (22a)

1

B = (ABC)2ky, explkys [———dt b, 22b

( ) 14 p{lSIABC¢ } (22b)

Equation (17) implies C is scalar multiple of A

C = (ABC ) k;g exp {kls [—— 55 } (22¢)
Using equations (15) and (22), we get,
E. + A =0, (23)
D A
Integrating above equation, we get

1

Using (24) the equation (13) reduces to

1
1
1

216

60



217

Int. J. Sci. Res. in Physics and Applied Sciences

V, is undetermined.

The metric in (1), with the help of (22) can be redefined in
the form

2
ds? = (ABC % {K' exp K"'[(Alg%wdt} (ax2 + e2may? + dz?) 28)

—dt?,
are constants.

111. CONCLUSION

In this present paper, we have presented Bianchi Type-III
space time with electromagnetic field tensor and relativistic
charged perfect fluid in the context of Brans-Dicke theory of
gravity. We have derived and solved the gravitational field
equations corresponding to B-D theory. It is observed that
the convergent, non-singular, isotropic solutions can be
obtained along with the components of vector potential. It is
also interesting to note that the investigated models are
free from singularity.
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Abstract

Magnetized plane symmetric Bianchi type-I cosmological model with
wet dark fluid is investigated in a scalar tensor theory of gravitation
proposed by Saez-Ballester [7]. To solve the field equations, a special
law of variation of Hubble’s parameter proposed by Berman [20]
has been used. The exact solutions of the field equations are obtained.
Some important geometrical and physical features regarding this

model have also been studied.
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1. Introduction

Einstein’s general theory of relativity [1] has provided a modern theory
of gravitation and it has become very successful in describing gravitational
phenomenon and also served as a basis for model of the universe. Einstein
himself pointed out that general relativity does not account satisfactorily for
inertial properties of matter, i.e., Mach’s principle is not substantiated by
general relativity. So, in recent years, several theories of gravitation have
been proposed as alternatives for Einstein’s theory. The most important
among them are scalar-tensor theories of gravitation formulated by Jordan
[2], Brans and Dicke [3], Nordtvedt [4], Ross [5] and Schmidt et al. [6].
Saez and Ballester [7] have developed a scalar-tensor theory in which the
metric is coupled with dimensionless scalar field in a simple manner. This
coupling gives a satisfactory description of the weak field. In spite of the
dimensionless character of the scalar field, an antigravity regime appears.
This theory suggests a positive way to solve the missing matter problem in
non-flat FRW cosmologies.

In addition, the magnetic field has an important role at the cosmological
scale and is present in galactic and intergalactic space. It plays a vital role
in description of energy distribution in the universe as it contains highly
ionized matter. Strong magnetic fields can be created due to adiabatic
compression in cluster of galaxies. The large scale magnetic field can be
specified by observing their effects on the CMB radiation. These fields
would enhance anisotropies in the CMB, since the expansion rate will be
different depending on the direction of field lines (Melvin [8]).

2. The Wet Dark Fluid (WDF) as a Model for Dark Energy

This model was in the spirit of generalization of Chaplygin gas, where a
physically motivated equation of state was offered with properties relevant
for the dark energy problem. Here, motivation stems from an empirical
equation of state proposed by Tait [9] and Hayward and Brit [10] to treat

water and aqueous solution.
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The equation of state for WDF:

pwpr = opwpr —p") (2.1)

is very simple and is motivated by the fact that it is a good approximation for
many fluids including water, in which the internal attraction of the molecules
makes negative pressures possible.

To find the WDF energy density, we use the energy conservation

equation

pwpr + 3H(pwpr + Pwpr) = 0. (2.2)

!

From the equation of state (2.1) and using 3H = % in the above
equation, we get

*

0] C
PwDF =17 P + —V(l )’ 2.3)

where C is a constant of integration and V is the volume expansion. WDF
naturally includes two components: a piece that behaves as a cosmological
constant as well as pieces those red shifts as a standard fluid with an

equation of state pypr = OpypE-

If we take C > 0, then we can show that this fluid will never violate the

strong energy condition

pwpr + Pwpr 2 0,

pwpr + pwpr = (1 + ©)pypr —op™ = (1+ w)ﬁ 2 0. (2.4)

Bianchi type-lI universe with WDF has been studied by Singh and
Chaubey [11]. Adhav et al. [12, 13] have investigated wet dark fluid
cosmological model. Jain et al. [14] studied axially symmetric cosmological
model with dark fluid in biometric theory of relativity. Recently, Nimkar
[15] has studied axially symmetric non-static wet dark fluid in Brans-
Dicke theory of gravitation, Kandalkar and Samdurkar [16] have constructed
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Bianchi type-I cosmological model in scalar tensor theory of gravitation with
viscous fluid distribution, anisotropic bulk string cosmological model in
scalar tensor theory of gravitation has been investigated by Reddy et al. [17]
and Mete et al. [18, 19] have studied Bianchi type-V and IX magnetized

cosmological models in various aspects.

Inspired by the above works, in this paper, we obtain a plane symmetric
cosmological model in the presence of electromagnetic field with WDF.

3. The Metric and Field Equations

Here, we consider the plane symmetric metric in the form
ds® = dr* — A*(dx* + dv?) - B%dz?, 3.1
where A4 and B are functions of time # only.

Saez-Ballester field equations for combined scalar-tensor field are

1 . .
Gy = b (0.0, — 5 gyt | =1/ + E/. (32)

1 . ) . .
where Gij = Rij - 5Rg"j is Einstein tensor, R is the scalar curvature, ® is

the dimensionless constant and # is a constant.

The scalar field satisfies the equation
20" + nd" o 40" = 0. (33)
In equation (3.2), Elj is the electromagnetic field given by

gl =t

/=g |EaFT el ™ | (3.4)

4

We assume that the magnetic field is in xy-plane; therefore, the current

is flowing along the z-axis. Thus, Fj, is the only non-vanishing component

of the electromagnetic field tensor Fj;. In a co-moving co-ordinate system,
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we have

v =(0,0,0,1) and x' = (O, 0, 0%, cj-

The first set of Maxwell’s equations is

Fy i+ Fji + Fia,; = 0 and [F*J=g], k=0 (3.5)

This leads to
F, = ke %, (3.6)

where k£ is a constant so that magnetic field depends upon space co-ordinate
x only.

From equations (3.4), (3.5) and (3.6), it follows that Fj, = 0.
The non-vanishing components of Elj corresponding to the line element
are given by

2 2
H 4 2 H 3
El =2 =E}, E3=-""=FE;. (3.7)
8m4? 874>

Also, we have energy conservation equation

T’ = 0. (3.8)
The energy-momentum tensor is given by
T; = (Pwpr + Pwpr)uitj — Pwpr&ij» (3.9

where pypr, pwpr are density and pressure of WDF, respectively.

Here, the four velocity vectors u; and x; satisfy the standard relations
uiuj = —xixj =1 and uixj =0.

In the moving co-ordinate system, from equations (3.8) and (3.9), we get

12 3 0
I =Ty =13 =-pwpr> To =PwpF- (3.10)
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The field equation (3.2) for the metric (3.1) with the help of equations
(3.7) to (3.10) can be written as

A B AB  y"$? H?

ST Rt R =pwpF t 7 (3.11)

A B AB 2 STEAZ

A2 AB  0d"$? H?

7 2o PWDF =~ 27 (3.13)

$+¢2ﬁ+§ +ﬁ—0 (3.14)
ATB) 20 7 '

where dot over the field variables denotes differentiation with respect to ¢.

Spatial volume and the scale factor for the metric (3.1) are defined by
vV =R>= 4B (3.15)
4. Solutions and the Model

From equations (3.10) and (3.12), we get

AB A s

The set of equations (3.11)-(3.14) is nonlinear, hence, we assume the linear
relationship between the metric potentials 4 and B, that is,

A =nB, (4.2)
where n # 0 is a constant.

We solve the above set of equations with the help of special law of
variation of Hubble’s parameter proposed by Berman [20] yielding constant

declaration parameter model of the universe defined by
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RR
q= ?’ (4.3)

this admits the solution
.
R = (at + b)*4, (4.4)
where a # 0 and b are constants of integration.

This implies that the condition for accelerated expansion of the universe
isl+g¢g>0.
Now, from equations (3.15), (4.3) and (4.4), we get
1 1
(4B)3 = (at + b)l+4. (4.5)
From equations (4.2) and (4.5), we obtain

1
A = ci(at + b)l+q, (4.6)

1
where ¢; = (n)3,

1
B = c¢y(at + b)1+4, 4.7

2
where ¢y = (n) 3.

Using equations (4.6) and (4.7), the line element (3.1) can be written as

2 2
ds? = dr* — ¢t (ax + b)I+a[(dx* + d?) - 3 (ax + b)1+adz?].  (4.8)

Using the suitable transformation of the coordinates, equation (4.7) is
reduced to

2 2

2 _“ =
ds* = L _ 1 [(ax? + av?) - Tz, 4.9)
a

where T = (at+b), X =x,Y =y, Z =z
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5. The Geometrical and Physical Significance of the Model

Using the Saez-Ballester scalar tensor theory of gravitation, some

physical and kinematical properties of the model (4.9) are obtained as
follows.

The physical quantities of observational interest in cosmology are the

expansion scalar (0), shear scalar (o) and the mean anisotropic parameter
(4,,) defined as

A B
9—3H—(22+§j, 5.
3 2
2 _ 2 67
26° = Z(Hl 3 J, (5.2)
i=1
2
1 H;, - H
4, 52( 7 j (5.3)
i=1
Further, we find the volume, mean Hubble parameter, expansion scalar
0, shear scalar ¢ and mean anisotropic parameter A,, as
3
v =T, (5.4)
1
TS e
0=3H=—> _ (5.6)
S (+q)T° '
o2 =0, (5.7)
A, =0

(5.8)
From equations (3.15) and (4.2), we obtain a scalar function for Saez-
Ballester scalar tensor theory of gravitation as
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n
L9029 = K, (5.9)
where K is a constant of integration, which, on integrating equation (5.9) and
inserting the value of A3, give

2

11 7~ (2+3q) n+2
¢{_"2 R R0 S A (5.10)

where Kcl3 = K5, and K3 are constants of integration.

The pressure density pypr and energy density pypr of the model
(4.9) are, respectively, given by

2n
2 ~(2+39) e
H q o|Ky(n+1) T n+
PwDF = + + > + K3
8na’>  (1+q)y 1> 2 { 2 —(2+39)
4
. 72640k, (n + 1) 77 (2+30) K n+2 .10
2 ~2+3q) | '
2n
0 ~ H? ~ 3 _ofn+l 7-(2+39) KK n+2
PPE =g (1+q)PT> 2\ 2 —(@2+3¢)77 77
(2+39) :
—(2+3¢ n+l
| -3yl T
[T 2 _(2 n 36]) K2 + K3 . (512)

6. Conclusion

In this paper, we have investigated a plane symmetric cosmological
model with wet dark fluid and electromagnetic field in Saez-Ballester scalar
tensor theory of gravitation. We have used a special law of variation of the
Hubble parameter proposed by Berman [20]. The model which is presented
in this paper could give an appropriate description of the evolution of the
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universe. It is observed from the result (5.4) that the model is expanding

with time, since 1+ ¢ > 0. At initial moment, when time 7 = 0, the proper

volume will be zero, whereas when T tends to zero, the expansion scalar 0,

Hubble’s parameter H and shear scalar o tend to infinity and for large value

of 7, we observe that the expansion scalar 0, Hubble’s parameter H and

shear scalar ¢ become zero. Hence, the model approaches isotropically

for the large value of 7. Thus, the present model may be a useful tool for

describing the early stages of the evolution of the physical universe.
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1. Name of Organising Department

2. Name of Activity

3. Place of Activity

4. No. of Participant

5. Date of Activity

Details of Activity (In Brief):

Mathematics

Mathematical charts and Models Competition
A.V.Theatre, SGBAU,Amravati

Students: 114, Teachers: 16

21% December,2018

University Level "Mathematical Charts and Models Competition" was organized on
December 21, 2018, in collaboration between the Department of Mathematics ,Sant Gadge Baba
Amravati University, Amravati, and Adarsha Mahavidyalaya, Dhamangaon Rly, as per the MOU.
The competition was attended by prominent examiners. A total of 114 postgraduate students,
along with faculty members from affiliated colleges participated in this event.

Outcome of the Programme :

performance of activities.

experience for all of them.

YV VWV VYV VVYV

Name & Contact No. of Expert (if any):

To motivate the students to participate in the inter-collegiate level competitions.
To build different mathematical skills and concepts.
To help the students to learn best when presented with a concept they can visualize.

Now they can use language creatively and imaginatively in text transaction and
All students participated in all the events enthusiastically and it was a great learning

Student received certificate of participation.

Dr. A.S. Gudadhe,Associate professor & Head, GVISH, Amravati,Contact No. 9422917233

Dr. S.P. Kandalkar, Associate professor, GVISH, Amravati, Contact No. 9423426316

Dr. M.S. Desale, Assistant professor, SGBAU, Amravati, Contact No. 9421743937

G -

Dr. V. G. Mete
Professor & Head
Department of Mathematics,
R.D.1.K. & K.D. College, Badnera-Amravati
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Dr. V. B. Ramt
Dr. A 5. Nimkar

Secretary:
Ir 5 M. Bayaskar

Treasarer:

Dr. V. G Mete

Members:
Dr H B Ghate
Dr V. B Chirde
Dr B 5 Rame
Dr K M Pail
Dr Y. D Panl
Dr V. D. Sharma

SANT GADGE BABA AMBAVATI UNIVERSITY
MATHEMATICS TEACHER'S ASSOCIATION, AMRAVATI

To,

The Hon'hle Principals of all Affilated Collapes, SGRALLAMRAVATI
Respected Sir,

We have the homor to inform you that, om the eve of Mational
Matvematics Day-2018 and Ramamgjan’s Birth Anmiversary, the
Deparmment of Mathematics & IJAC, Sant Gadge Baba Amravati
University, Amravati is organizing University lewel Exhibifion:
AMafhematical Charts and Medels Compefition on December 21,
2018 im collabaration with Depariment of mathematics R DIK &
ED Collepe, Badnera and Adarsha Science, JB Arts & Birla
Commerce Mabavidyalaya, Dhamangzon (Bly) amd SGBAU
Mathematics Teachers Associiion

Yoo are request i please encourage and degurte PG simdewis for
exhibition. Your active cooperation shall be highly appreciated and
will make this event socressfol
4 Certificates will be issued to all participants
4 Prizes of exhibition will be distributed in valedictory function of

workshop on December 22 2018
4 TA/DA will notbe paid

Vemme: A V. Theater , SGBAU, Amravat Timee: 2.00 P AL

Thazks,

Smcarely yours ,
s
L

Dr. V.G Rhirfe

Assocate Professor amd Head,
Dept.of Mathemnatics (LG & PG,
REDIE & ED College, Hadnema
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Department of Mathematics
Session :-2018 - 19
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‘:;s‘r.”

Name of Partlclpants ;

No

1§ "Ku Shlvam Kapade i mes
Ku.Vishakha Deshpande
Ku.Shubhangi Ma_rodkar‘_'

MlSS. Manisha Pathak; =
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Sant Gadge Baba Amravati Umverslty, Amravati
University Level Workshop on NET/SET Guidance in
Mathematics

Department of Mathematics
Session - 201819

Mathematlcal Model Competition Participan
Date i- 21-12-2018

|Sr.No|  Name of Participants |
| 1. | Miss. Kanchan Bathe 4
Miss. Komal Gupta ot R
[ |Miss. NikitaMaske
a0 O Miss. Vaishnavi Lawhale

a5l Miss. Dipali Chopade

| 2. | Mr. Ankush roundhale
e Mr. Nikhil Mankar

AR Mr. Parag Ghait .
Mr. Dynanshwar Gaigole
Miss.Sushama Tidke
Miss. Snehal Waghmare
| Miss Pragati Kadu

| Miss. Diksha Meshram
Miss. Nital Patil
‘Mr. Charudatta Walthare

it ke
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Name of Participants e

1. | Ku.Shivani Kapade
- | Ku.Vishakha Deshpande
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Name of participants Class

Miss. Rohini Chopade m

Miss. Samiksha Pakhale

Miss. Shivani Kapade
Miss. Shubhangi Marodkay =/

: Miss. Smita Nagle
. Miss. Vishakha Deshp an_d &
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Department of Mathematics
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. Mathematical Model Competition Particlpan L"
Date :- 21-12-2018 R

‘“Sr No | Name of Participants e
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Miss. Komal Gupta
Miss. Nikita Maske
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~ | Miss. Dipali Chopade
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1. Name of Organising Department : Mathematics

2. Name of Activity : Workshop on NET/SET Guidance in
Mathematical Sciences

3. Place of Activity : AV Theatre, SGBAU,Amravati

4. No. of Participant : Students: 168, Teachers: 2Resource persons: 13

5. Dateof Activity : 22" Dec., 2018

Details of Activity (In Brief):

On the occasion of ‘National Mathematics Day’ one day workshop on NET/SET
guidance in mathematical sciences under MOU, was organized on 22" Dec., 2018 in
collaboration with department of mathematics, Sant Gadge Baba Amravati University,
Amravati, Adarsha Mahavidyalaya, Dhamangaon Rly. About 169 members including Faculty
members and Research Scholars, PG students from various colleges participated in the
workshop. Resource persons were invited from various reputed institutions. This programe
was carried out in four sessions.

Outcome of the Programme:

» This workshop will help the students to make them ready to face the challenging
questions, thereby crack the examination.

» Participants got motivated to clear the CSIR-UGC NET / SET Exams.

» Studentsgot inspired to organize such type of useful workshops in future.

Name & Contact No. of Expert (if any):

Dr.S.R.Choudhary ,Director,

School of Mathematical Sciences, KBC, North Maharashtra University, Jalgaon.

Contact No. 9420129704

Dr.J.N.Chaudhary , Professor , M.J.College, Jalgaon , Contact N0.9404490800
H.G.Parlikar, Assistant Professor, Brijlal Biyani College, Amravati, Contact N0.9561125053
N.A.Niwalkar,Research Scholar, Contact N0.8668931691

Dr.M.D.Netnaskar ,Assistant Professor,Bapumiya Science College, Pimpalgaon Kale,
Dist.Buldana, Contact N0.9604335210

Dr.R.V.Mapari, Assistant Professor, GVISH,Amravati, Contact N0.9604335210
S.B.Thool,Assistant Professor, GVISH, Amravati, Contact N0.7276947010
S.V.Gore,Assistant Professor,Indira Gandhi Arts Science College, Ralegaon

Dist. Yavatmal, Contact No. 9673211011

(Name & Signature of Concern Teacher)

242



243

/i

~ e ¥ P
: -
-
8 &h
-

Dr.Sangita Yawale, Principal, Sidfié Rim Commerce Coge, umbai
on thesoccation offilaugural function

/;-' T
{

Dr.Ajay Deshmukh, Registrar, SGB,Amravéti,
delivering his ?residential speech
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Resource person: Harshal Parlikar, Amravati, delivering his Lecture
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SANT GADGE BABA AMRAVATI UNIVERSITY
MATHEMATICS TEACHER'S ASSOCIATION , AMRAVATI

To,

President:
Professor S. D. Katore

Vice-President:
Dr. V. B. Raut

Dr. A. S. Nimkar
Secretary:

Dr. S. N. Bayaskar
Treasurer:
Dr. V. G. Mete
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% ; @ On the eve of National Mathematics Day-2018 ‘
f

UNIVERSITY LEVEL WORKSHOP
ON
NET/SET GUIDANCE IN MATHEMATICS

(Organized under Best Practices in the University)

Organized by

Department of Mathematics,

Sant Gadge Baba Amravati University & IQAC, Amravati
NAAC Re-accredited with ‘A’ grade

in collaboration with Department of Mathematics, RD | K & K

D College, Badnera (Rly.)
NAAC accredited with ‘B’ grade

and
Adarsha Science, J.B. Arts & Birla Commerce

Mahavidyalaya, Dhamangaon ( Rly.),
NAAC Re-accredited with ‘B’ grade
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Sir / Madam,

Workshop on NET / SET Guidance in Mathematics.

On the Eve of National Mathematics Da 2018 ( 6
UNIVERSITY LEVEL WORKSHOP \\/

NETSET G II)\\(,(;Z\I\ MATHEMATICS
Dec. 22,2018 |

£ 7 p .
///(/({Y([1(/{/{[(//(‘(((;1//

|
|
You are cordially invited to grace the inaugural function of |
|
|

hairperson

Dr. 5.D Katore

Dr. Ajay Deshmukh

Chiel Guest

ON
NET/SET GUIDANCE IN MATHEMATICS

Dec . 22,2018

Vatodictor Y _/[wr tion

Sir / Madam,
You are cordially invited to gract the valedictory function of

Workshop on NET / SET Guidance in Mathematics.

Chairperson

1

On the Eve of National Mathematics Day-2018 ‘
\ /]

UNIVERSITY LEVEL WORKSHOP "OP%/

Professor & Head Registrar Dr. S.D Katore
Deparment of Mathamancs Sam Gadge Baba ;
SGBAU. Ameavati Ameavasi University, Amravati Professor & Head
Department of Mathematics
Guest of Honsur Sant Gadge Baba Amravati University, Amravats
Dr. K.S. Adhay Dr. J.N. Choudhari o i
Professor and Head Professor and Head b |
Department of Mathematics, Department of Mathematics, Dn_S.ER. hadri
Indira Gandhi National M.J. Mahavidhyalaya. Director, IQA? . l
Sant Gadge Bzba Amravati University. Amravan

Tribal University, Amarkantak North Maharashira University Jalgaon

Guest of Honeur
Dr. V. G. Mete
ticad, Department of Mathcmatics ~
R.D.LK & K.D College Badnera

Dr. R.D. Deshmukh
Principal , RDLK & K.D
College Badnera

Dr. Sangita Yawale
Principal Sydenhasm Collcge
of Commerce and Economics, Mumbai

Dr. Y.B. Gandole

Principal . Adarvha Scicnce . | BAMs & Dr. S.N. Bayaskar
Birls Commerce Mahav idyalsya. Dhamangaon Rly. Head. D t of Mathematics
Adarsha Science , J.B Ars & Birla Commeree
Date : Dec. 22, 2018 Time : 10:00 a.m. Mahavidyalaya Dhamangaca Rly.
Nenue S
AV Theatre

Sant Gadge Baba Amravati University Amravati.
Date : Dec. 22. 2018 Time : 3:30 p.m.
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Bar. Ramrao Deshmukh Arts, Smt.] ndiraji Kapadiya Commerce, &
Nya. Krushnarao Deshmukh Science College, Badnera
Academic Year 2018-19

1. Name of Organizing Department / Committee: Department of Computer Science
2. Name of Activity : M.Sc. Project

3. No. of Participants : Students 16 Teachers 04 Other
4. Details of Activity (In Brief):

The project duration will be from 3/1/2019 t023/3/2019.the training language
in PHP and My SQL.

Outcome of the Program:

> Demonstrate working knowledge of dynamic website design.
> Ability to install to new technique at specified point,
> Improve the communication skill.

> To enhance knowledge in one technology.

Name & Contact No. of Expert:
Prashant. Narkhede (9552781708)
Pune Academy of Advance Computer Technologies (PACT)

-« " Head
Department of Computsr Science
Bar. R.D. Arts,3mt, LK.Commerce

& Nay. K.D, Science College
Badnera-Amravat:
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1. Name of Organizing Department Department of Commerce & Management.
2. Name of Activity : Workshop on Tally

3. No. of Participants : Students 124 Teachers 04 Other 03

4. Date of Activity : 18" January, 2019

Details of Activity
One day workshop organized by Dept. of Commerce & Management in collaboration with

UNIX Computers Institute, on dated 18.01.2019 on the topic“Workshop on Tally”. 124 students
of Commerce department were present for this workshop. The Resource person of this workshop
Prof. Vishal Dongare Director UNIX Computer Institute, guided the students on awareness about
Tally software. Prof Vishal Dongare in the first session described basic Concept of Tally. He
provided knowledge of Voucher Entry, Inventory, Sales, Purchase, how to select a company,
Create Company, how to apply Security Control, how to change Tally Vault, Split company Data,
how to take back up and restore etc. In the second session Prof. Ambika Kulkarni gives hands on
training on Tally to the students and threw light on Career opportunities after completing Tally
Courses such as “Tally Operator”, “GST & Accounting Consultant”, Income Tax Practitioner”
and for students how to launch startups and become an entrepreneur.

Outcome of the Program

» Students’ basic knowledge got enhanced of Accounting, Inventory Management, and
Taxation. Students also became aware about Industry need, about Tally software.

»  They came to know about basic concept of Tally and Tally Software.

» Students will learn to create company, enter accounting voucher entries including advance
voucher entries, do reconcile bank statement, do accrual adjustments, and also print financial
statements, etc.

» Students now can get better job opportunities with the knowledge of Tally.

5. Name & Contact No. of Expert . Prof.VishalDongare (9271220572)

Dr, Pravin Dashmukh
Profasaor & Head
Departinesit of Commerce
RO.LK. & K.D. College,
Badnera-Amravati.

260



261

Report |

“Awareness among Tally for students” Workshop

Organized by — Commerce & Economics Students Association,
R.D.I.LK.&.K.D. College,Badnera-Amravati

Workshop-Report Date : 18 /01/2019

The total number of students in Commerce Department
was 332 in the session 2018-19. Every year some important activities
are conducted for the students through the students Association. An
important initiative among them is the formation of Commerce and
Economics students Association. Some students were elected as
astudents Association Executives.
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A workshop was organized through this Commerce and
Economics students Association and Unix Computer Institute, on
dated18/01/2019 and a workshop was conducted by Mr. Vishal
Dongre, Director, Unix Computer, on the topic of Awareness and job
opportunities in Tally for students .

124 students of Commerce department were present for
this workshop. Awareness among Tally for students workshop was
organized in the Bar. R. D. I. K. college on 18/01/2019 under
Commerce and Economics students Association.

The chief Speaker of this program was Mr. Vishal
Dongre director Unix Computer was present. The chief guest of the
program was Head of Department of Economics of the college.Prof.
V.B. Gadikar was present. This programmed Dr. Pravin Deshmukh,
Head of Department of Commerce attend as program chairmen. 124
Commerce students participated in this workshop.

Most of the students in Commerce department trend to go for
Accounts field. Keeping this point of view in mind, the workshop was
organized by the commerce department of the college in order to
remove the fear from the minds of the students in the rural areas about
this Tally software and to guide the students. The scope of this
workshop was kept at the organization level. So that other students in

the rural areas of the institution can also benefit from it.

This workshop was organized in two Seminars :
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Morning : 8.00 am to 09.00 am.:- Inauguration

First session:
9.00 A.M.to 10.00 A.M. :- “Basic Concept Of Tally”

Speaker - Prof. Mrs. Pooja Pokle/ Prof. Mr. Dongare mountains

Second session:

10.00to 11. 00

Speaker - Prof. Ambika Kulkarni

12. 00 to 1. 00 hrs :- Tea and conclusion
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124 students participated in this discussion session. Vishal Dongre
and Ms. Pooja Pokle Ms. Ambika Kulkarni and Shri. Guided by
Sachin Thawre. The present students responded well. Dr. Head of
Commerce Department for all these activities. Praveen Deshmukh
Prof. B. S. Gosavi Prof. Vaibhav Bhagat, Mohan Bhakere's valuable
guidance and support are always beneficial to the students.
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