


- -~ ma m

e
A - d Moes Wark shops Coaest | evroe
2 Repoet o b i o S
. athe
/£ ‘ Y Awards and rouim ¥
4 Participation i Nt eTiton iR
! s PR Gty S L. Content Desekmemem AWK -1\1‘....:: ::::T:,w‘”"" s e s imdicatrs b Grade paess A 300 thice hey
{ Courves) o ‘Repers snd Corsficnss et o N w0 \ 2 Grade pomts B AN two ey undianor 1 Grade
© Aditional Quabiti s od
f ditsonal Quabt s quired dunng the lay two vears 1 Bt tae 0D
1 Report on 1 orman n
. €port on L ormaine | valuateon (CIF ) [ ——— o TIAT fout hey indicator Metis =3 Grade pomis A
2 Assignments-Criivcal Tnnovate te bk | Mid exarm. Semenar Repris A T Merrs |2 422 Grade points B BMenes 1231 Grade
and Imernet hased i e o~ 0
. ok Projects and amy orhe o e €
Evaluanon Process and Reforms 1) Behom two=0D
3 Involvement n Sumimanoe e atemmon 0 3 90 A
2 Deparimental Inernal Mark « Regreer for C1A s
4 Mamtaining Marks Reprier & Resah Analysn reprster vordiied by the Prmugwl Y
1 Announcement and Atiamment of Course Outcomen TIAN five hev indcators =3 Grade powts A 2Eust K Metne
2 Report on Student seminars’ Student demonstrations (€ ourse and any thiee other =2 Grade ponts B
wise) ikt K1 Metne and any two other =1 Grade pont €
3 Report on activities b e Quiz/ Gre » ow twor
g [Suudent Performance and Learming [ ovesemmon (Coae ey T G’ Posier il
) wise - ’ 0
Outcomes € Roport on Field trips (Course wise) Eadedacic s he=n N 3 w &
S Report on Student Mudy projects (Course wise)
A-RESEARCIL INNOVATIONS AND EXTENSION
Funding obtained for Research | Minor Rescarch Projects Larier oof wtmarion and sward oo (1 o D AN thiee ey mdicators =3 Grade pownts A
9 (Govt /Non-Governmental Bodies) 2 Mayor Rescarch Projects Curvere Y eat omly Lathen Oingamg OR " » 0 o D Any two er indicators fz CGirade points' B )Any one key
(YT rr—re e Compiewd ) 5 udicator =1 Grade point/C 4)No Indicator=vD
1 Papers Published 1 Journals / Chuplers published mw edned 3 T)Any thiee key indicators =) Grade pointy/A 2)Any two key,
volumes 1" indicators =2 Grade pounts/B 3)Any one key indicator =1 Grade
2 Books published as syle author ”w pount/ €
3 Books published as Co-Author ) 1) No Indicator=0/D
4 Papers/Chapters published as Co-Authar
P Publications and Awards | (NOt€ A maximum of 3 publications in Scopus™ eb of Science 301 ™ 2 120 n
or UGC -CARL Listed journals/Any book wath ISBN shall be
considered)
S Research Guideship © Awards In recogmition 1]
of rescarch work 9
Acadenuc Extension activiues through DRC/ 1 aculty Outreach 1Al three key indicators =) Grade ponts/A 2)Any two key
(Curnculum/ Skill Domarn related) Raposts i the NAAC St 1o undicators =2 Grade points’B 3)Any one key indicator = | Grade
point'C 4)No Indicator=0/D
Involvement i activities relaied to COmMUNITY service
a Sensiising the students about the value of Community Service
1" b 0
Organising the activity N
(A maximum of § Programmes resulting in Community Service like |Raports in the NAAL format ol 3 60 A
(ODF/Swachh Bharat/UBA eic)
Fonctional Mol 1 Collaboration with University/ Indusiry/NGO' Any other Agency |MoUs - $ pounts  Comsultaacy oftered -10 TYALl three key indicatars =3 Grade points/A 2)Any two key
Celisborstions with Govt and Noa |2 Consultancy offered Amount generaied through Consubiancy - § indicators =2 Grade points/B 3)Any one key indicator =1 Grade
12 |Govermmental Organisations 3 Amount generated through Consulancy [posnts 20 20 1 20 C poun/C 4)No Indicator=0/D
- USE OF INFRASTRUCTURE & LEARNING RESOURCES




A ~
Us o Daenal € lasaooms ndicar Tacky piwen 3 J g e
Ls o Vi Clasaiem (rade o €
Lot babs d Use of Ditwany ) Fetenw taer bndvea ’
€ Nt wnage . N [ \
Low books rekared 10 e 20 at 3 ‘
T \Manienance of Depantmental | hrany
DENT SUPPORT AND PROGRESSION
! nscling o suudents as Mentor Claee e 0
@ Nudent Prtile Collection b Semester wise updation 10
and mantenance 10
A ather Stady Material Guidance 10
:.’.;:‘,‘.T::: ,‘“::I::d.“\.‘ :" the advanced learner (uflering 1)AR Four key mdicators - 3 Grade pownty A DAay Three ken
14 |Studem Suppan il tandhod et " 5 3 150 A indicators <2 Grade powntsB 3 iy Twe kev ndicator | (wade
M::; ol the slow feamers (offering siudy materiall question | Reports in the NAAC format o b point C 4 )Beeior tmcr /1>
3 Guiding/Monitoring Students for CSP/nernship
4 Organizing/Panticipation in Parent Teacher Meetings
P s 3 = DAIl three key indicators =3 Grade pomts' A JiAay two kev
Report on P rogramme/Course wise students’ progression fo 10 indicators =2 Grade pomnts B 3)Anv one key imdicator = | Grade
. Higher Education b)Employment c)Entrepreneurship 19 nUC 4)No ladicazor=0/D
. i » or=0r
15 [Studem Progression Reports in the NAAC format 10 30 3 90 A P!
VI- ROLE IN INSTITUTIONAL GOVERNANCE = TR I
~ — 1)AIl Four key indicators -3 Grade powts A 2)Anv Three kev
:);:::r;:::on 1o Departmental Vision & Mission and Departmental indicators =2 Grade poioey/B ShAny Fovo key undicazor =1 Grade
b)Parti in different instituti and point/C 4)Below two=0/D
Participation in Institutional of commitiee reports .
10 6o ; c)Participation in different institutional activities that focus on value |Reports in the NAAC format 410 40 3 120 A
vernance and Leadership
based education
d)Contribution to IQAC/quality initiatives
VLI - BEST PRACTICES
|1dentification and Contribution to a)The Departmental Best practices DAl Two key indicators =3 Grade pomts' A 2)Aay one key
17 |Best Practices |b)nstitutional Best practices Reports in the NAAC format 20 20 3 60 A indicator =2 Grade points'B 3)No Indicator=0/D
Total Grade points 500 1340
Name & Signature of the Principal Name & Signatures of the Academic advisors
D]
D < "\/\ —_—— 2)
3)

GOVT.

PRINCIPAL

DEGREE COLLEGE

AVANIGADDA, Krishna Djgt,

'}N\



Fﬁ@?}gchnology Letters

The Role of Applied Mathematics in the Mechanics of Human Life

Gunnam Prasada Rao', Dr.N.S.V. Kumar:, K.Chitti Babu’, Mutyala Venkateswara Rao®,
Dr.Y.N.Ch.Ravi Babu® and Dr. Somarouthu V.G.V.A.Prasad®

' Department of Mathematics, Pithapur Rajah’s Government College (A), Kakinada-533001,
A.P.India.

“Department of Mathematics, Government Degree College, Mandapeta-533308, A.P,,India.

*Department of Mathematics,Government Degree College, Mummidivaram-
533216,A.P.,India.

* Department of Mathematics, Government Degree College, Avanigadda- 521121, A.P. India.
5Department of Physics, Government Degree College, Avanigadda- 521121, A.P. India.

6'Df:partment of Physics and Electronics,Pithapuram Rajah’s Government College(A),
Kakinada-533001, A.P.,India.

Abstract

Applied mathematics plays a vital role in understanding and improving various aspects of
human life by providing robust tools for modelling, analysing, and optimizing biological
systems. This review explores the intersection of applied mathematics and the mechznics of
human life, focusing on key areas such as biomechanics, cardiovascular mechanics,
neuroscience, and pharmacokinetics/pharmacodynamics. In biomechanics, mathematical
models aid in gait analysis and injury prevention. In cardiovascular mechanics, fluid
dynamics and differential equations enhance our understanding of blood flow and heart valve
functions. Neuroscience leverages mathematical models for neural activity simulation and the
development of brain-computer interfaces. Pharmacokinetics and pharmacodynamics utilize
mathematical modelling for drug dosage optimization and predictive modelling. The
continuous advancement of mathematical methods promises significant improvements in
diagnosing, treating, and preventing various health conditions, ultimately enhancing human

health and quality of life.

Keywords:Biomechanics, Cardiovascular Mechanics, Neuroscience, Pharmacokinetics,
Mathematical Modelling.

Introduction

Applied mathematics is integral to numerous fields that directly impact human health and
well-being, offering essential tools and methodologies to model, analyse, and optimize
biological systems. By leveraging mathematical principles, researchers and practitioners can
gain deeper insights into the mechanics of human life, leading to significant advancements in
medical science and healthcare. This review delves into several critical areas where applied

mechanics, neuroscience, and pharmacokinctics/pharmacodynamjcs,
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mathematics is indispensable, showcasing its pivotal role in biomechanics, cardiovasctlar
e

/

Volume 30, Issue 6, 2024 628 P




vy

High Technology Letters

plies principles
he human

ganisms- It ap
predict

and motions int

cts of living Of
g models that

d the forces
cs for developin

Biomechanics
¢ mechanical aspe

s, 10 understan
al in biomcchani

is the study of th

a branch of physic
thematics 18 cssenti
ds to different forcces.

Biomechanics
from mechanics,
body. Applied ma
how the body respon

() Ball-and-socket joint

) (hip Joint)
@R
|
(a) Pivot joint p
(between C1 and
C2 vertebrae)
i
|
3 ’/9 {
- 2 ,A("
Sk

(b) Hinge Joint
(elbow)
{e) Condyloid joint
(between radius and
carpal bones of wrist)

b7, %
£ 5
‘ H
§ ]
5 ,
I ! '
\ ‘ ()P
(c) Saddle joint ) 4 (between tarsal bones)
(between rapezium
carpal bone and 1st ~"‘{
metacarpal bone) ) ﬁmr

This Photo
by Unknown Author is licensed under CC BY

Volume 30, Issue 6,2024



hnology Letters
% BY ISSN NO : 1006.6745

Gait Analysis

Gait analysis involves studying the mechanics of walking. By using mathematical models and
archers can identify abnormal gait patterns, which can be indicative

optimization algorithms, are used to analyse the forces and moments at the joints during
movement.

Variability
Reduced cadence and stride variability 6)
Increased variabliity in stride length 7 & 8) ‘éejocdlgy
Lesser variabliity during terminal swing 7) oduced 6)

Hip Pelvic

Increased flexion 2) 8) . anteversion
Reduced hip range of motion and Higher 2)
decreased peak hip flexor moments 8)
Stride length
Reduced 8)
Knee ! (N

Reduced knee flexion-extension at toe-off in

Reduced range of motion 8)
e d Width step

Ankle / N Increased 6) 8)

Reduced ankle flexion moment 2) 8)
Reduced ankle plantar flexion 8)
Reduced range of motion 8)

Ground reaction forces
Reduced at toe-off 8)

Base of support
Wider 1) 8)

This Photo by Unknown Author is licensed under cC BY

Injury Prevention and Rehabilitation

Mathematical modelling is crucial in designing preventive measures and rehabilitation
protocols. For instance, finite element analysis (FEA) helps in understanding how different
stresses affect bones and tissues, leading to better protective gear and more effective physical
therapy regimes.

Cardiovascular Mechanics

The cardiovascular system is another area where applied mathematics is pivotal.
Mathematical models help in understanding blood flow dynamics, predicting the progression
of cardiovascular diseases, and designing medical devices such as stents and artificial hearts,

Hemodynamic

Hemodynamic, the study of blood flow, relies heavily on fluid dynamics and differential

equations. Models such as the Navier-Stokes equations are used tq simulate blood flow\in

\9"
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Conclusion

The mechanics of human life must be understood and improved, and this requires the use of
flpp.hcd mn_mcn\.aucs. 1t offers the resources required to evaluate physiological data sim.ulatc
mtricate biological systems, and improve medical interventions. Our capacity to’ identify
manage, and prevent a wide range of medical disorders should improve as a result of thc;

orgmng dcvclgpmcnt_ of mathematical techniques and their application to biological issues,
ultimately leading to improvements in human health and quality of life.
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Chapter-11
Exploratory Strategies in Rare Earth-Doped Amorphous

Materials
Dr. Y. N. Ch. Ravi Babu

Professor
Department of Physics, Govt. Degree College, Avanigadda-521121

I. INTRODUCTION
Amorphous materials doped with rare earth ions exhibit unique optical, magnetic, and luminescent properties, making them
valuable for various technological applications, including optoelectronics, photonics, and biomedical imaging. This chapter
presents an overview of the research methodologies employed in the study of amorphous materials doped with rare earth ions,
covering synthesis techniques, characterization methods, and theoretical approaches. By utilizing a combination of experimental
and theoretical tools, researchers can gain insights into the structure-property relationships and optimize the performance of rare
earth-doped amorphous materials for specific applications.

II. SYNTHESIS TECHNIQUES
The synthesis of amorphous materials doped with rare earth jons involves the incorporation of rare earth elements into a host
matrix through various methods, each offering unique advantages in terms of control over composition, structure, and properties.
1. Sol-Gel Method:
e  The sol-gel method is a versatile technique for synthesizing amorphous oxide materials doped with rare earth ions.
e In this method, precursor solutions containing metal alkoxides or salts of rare earth ions are hydrolyzed and polymerized
to form a sol, which is then subjected to gelation and drying processes to obtain the amorphous gel.
e Annealing of the gel at elevated temperatures results in the formation of the final amorphous oxide material doped with
rare earth 1ons.
2. Pulsed Laser Deposition (PLD):
e  PLD is a thin-film deposition technique used to fabricate amorphous films doped with rare carth ions.
e In PLD, a high-energy pulsed laser is focused on a target material containing rare earth elements, causing ablation and
ejection of material from the target.
e The ejected material condenses on a substrate to form a thin film with controlled composition and stoichiometry, suitable
for optical and electronic applications.
Co-Precipitation Method:
e The co-precipitation method involves the simultaneous precipitation of rare earth ions and host matrix precursors from
aqueous solutions.
e By controlling the pH, temperature, and reaction conditions, researchers can achieve homogeneous mixing of rare earth
ions within the host matrix during precipitation.
e Subsequent drying and calcination steps result in the formation of amorphous powders or bulk materials doped with rare
earth ions.

w

III. CHARACTERIZATION METHODS
Characterization methods are essential for probing the structural, optical, magnetic, and luminescent properties of amorphous
materials doped with rare earth ions, providing valuable insights into their composition, morphology, and performance.
1. X-ray Diffraction (XRD):
e XRD is used to analyze the crystalline and amorphous phases present in rare earth-doped materials.
e  While crystalline phases exhibit distinct diffraction peaks, amorphous materials show broad peaks or a lack of sharp
diffraction peaks, indicating their non-crystalline nature.
2. Transmission Electron Microscopy (TEM):
e TEM allows for high-resolution imaging and structural analysis of rare earth-doped amorphous materials at the
nanoscale.
e By capturing images of thin sections of the material using electron beams, researchers can visualize the morphology,
particle size, and distribution of rare carth ions within the host matrix.
3. Scanning Electron Microscopy (SEM):
e SEM is used to study the surface morphology and microstructure of rare earth-doped amorphous materials.

-\
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Pt
o By scanning the surface of the material with a focused clectron beam and detecting secondary or backscattered electrons,
/ rescarchers can obtain detailed images and information about surface topography and particle morphology.
4. Optical Spectroscopy:

« Optical spectroscopy techniques, such as UV-Vis absorption spc

employed to study the optical propertics and lumincscent behavior of rarc

e UV-Vis absorption spectroscopy allows rescarchers to analyze the a
information about electronic transitions and bandgap energics.

e Photoluminescence spectroscopy measures the emission spectra

offering insights into energy transfer processes, luminescent centers,

ctroscopy and phololumincscencc spectroscopy, are
carth-doped amorphous materials.
bsorption spectra of the materials, providing

of rare earth-doped materials upon excitation with light,
and emission lifetimes.

IV. THEORETICAL APPROACHES
Theoretical approaches play a crucial role in interpreting experimental results, pre
design of rarc earth-doped amorphous materials with tailored functionalities.
1. Density Functional Theory (DFT):
e DFT calculations are used to study the clectronic structure, optical
earth-doped amorphous materials.
e By solving the Schrédinger equation for the electron density withi
interactions, charge distribution, and electronic transitions in rare ¢
2. Molecular Dynamics (MD) Simulations:
e MD simulations are employed to study the atomic

rare earth-doped amorphous materials. L.
e By modeling the interactions between atoms and ions within the material using classical force fields or ab initio

potentials, MD simulations can elucidate the structural evolution and thermal stability of rare earth-doped systems.

dicting material properties, and guiding the

properties, and defect formation energies of rare

n the material, DFT provides insights into the bonding
arth-doped systems.

-scale dynamics, diffusion behavior, and defect formation processes in

V. CONCLUSION ] .
Research methodology in amorphous materials doped with rare earth ions encompasses a diverse array of synthesis tech‘mgu.es,
characterization methods, and theoretical approaches aimed at understanding the structure-property relationships and opt}mxzxng
the performance of these materials for various applications. By integrating experimental studies with theoretical modeling al:ld
simulation techniques, researchers can advance our knowledge of rare earth-doped amorphous materials and unlock their potential
for next-generation technologies.
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