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teacher R the conference publication . . publishe
rs published nal proceeding time of r
publicati
on
. . 2014-15 irali
1 Bhise R.B Practical in :;:‘;tclcs:gzp:yjci:jlrl ISBN: SPPU, gtljrballilcati www.pragationlin
o Physics . pap 935164462-6 | Pune e.com
Nirali Prakashan on —
apparent molar 2014-15
volumes and viscosity b- | . .
- international conference . .
coefficients of international conference .
. R . Presented a research paper Internatio SPPU,
2 Bhise R.B. Naproxen sodium in (RTCST 2014) 20 & 22 Au Presented a research paper nal Pune
different solvent 5010 & | (RTCST 2014) 20 & 22 Aug 2014
systems at body
temperature. P-3
2014-15 Samarth
“Scope of ettt
Nanotechnology in Proceeding of state level Proceeding of state level ISBN- 978- SPPU ons
3 Gadekar G.H. Development of workshop on “Review of workshop on “Review of State 93-84916-65- !
. : i n . . ” X X ” Pune college
Agriculture in India Progress in Nanoscience Progress in Nanoscience 7 of
Pages -27-34 .
Engineer
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Animal 2014-15
systematics L
4 Gulve A. R. & Diversity - f:;cess Publications Issfsl\:s-_19271%_593 zz:‘l:' Success
IV & Applied
Zoology - Il
Numerical 2014-15 pun
Methods and | Savitribai Phule Pune SPPU, u. € .
5 Jadhav P.G. X . Universi
Its University...Text Book Pune t
Application y
. . “ 2014-15
N | Rol B.D. Kal
M Commrece & its atlo.na Sem.mart on roe National Seminar on “Role Of ale
. Of Brics Banking in K . . . ISBN 978-93- | SPPU, College,
6 Kanvade M.S. impact on Consumer . Brics Banking in International National
International tred & rural ” 84916-89-3 Pune Ghodeg
Market Page No- 18-22 " tred & rural Development.
Development. aon
A Text Book 2014-15
of Taxonomy
of
Rahangdale Angiosperm 978-93-5016- | SPPU, . www.visionpune.c
7 and Plant Vision
S.S 269-9 Pune om
Ecology
Vision
Publications,
Pune. 2014
B 2014-1
Rahangdale AText Book 014-15 978-93-5016- | SPPU, . www.visionpune.c
8 of Plant Vision
S.S . 270-5 Pune om
Physiology
A Text Book 2014-15
Rahangdale of Plant 978-93-5016- | SPPU, " www.visionpune.c
9 . Vision
S.S Biotechnolog - Pune om
y
. 2014-15
“Study of Possibility of
Determination of .
Medicinal and Food Natl9na| Confergnce on National Conference on Medical Dr. D.P.
. Medical Applications of o [ISBN-978- Garud &
Suryawanshi Values of Plants by . . Applications of Pulse Laser and . SPPU,
10 Pulse Laser and Diagnostic . . K National 81-930536-3- Dr.R.S.
A.D. Synchronous R Diagnostic Techniques 27-28 Jan Pune
R Techniques 27-28 Jan 8] Ramshet
Luminescence 2015. .
N 2015. ti
Spectroscopy” of
PP.113-120.
National Conference on National Conference on Medical 2014-15 Dr.D.P.
. “Ureteroscopy With Medical Applications of o [ISBN-978- Garud &
Suryawanshi . o . . Applications of Pulse Laser and ) SPPU,
11 AD Laser Lithotripsy Pulse Laser and Diagnostic Diagnostic Techniques 27-28 Jan National 81-930536-3- Pune Dr.R.S.
o PP.171-174. Techniques 27-28 Jan g q 8] Ramshet
2015 2015. ti
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National Conference on National Conference on Medical zonads Dr. D.P.
. Basic Principles of Laser Medical Applications of . [ISBN-978- Garud &
Suryawanshi X L ) . . Applications of Pulse Laser and . SPPU,
12 AD and its Applications in Pulse Laser and Diagnostic Diagnostic Techniques 27-28 Jan National 81-930536-3- Pune Dr.R.S.
o Defence”. PP.84-91.. Techniques 27-28 Jan 5 q 8] Ramshet
2015. .
2015. ti
2014-15
Synthesis of Ni-Cu-Zn | International conference International conference on
. Ferrite by Sol-Gel | on Functional Materials @ . R . [ISBN-978-
Suryawanshi . Functional Materials @ Internatio SPPU, L.S.
13 Autocombustion Nanoscale: Concerns and 81-930740-0-
A.D. ” Nanoscale: Concerns and nal Pune Matkar
Method” on March 9- | Challenges (ICFMNCC- Challenges (ICFMNCC-2015) 8]
11, 2015. 2015) &
Practical 2015-16
ISBN 1647 PP
14 Bhise R.B. Physics TYBSc SBN93516 SPPU,
. 59-5 Pune
(Physics)
TYBSc 2015-16
. (Physics) PH- SPPU,
15 R 346(k) Nirali Pune
Prakashan
i i i 2015-16
Speech act ?nlalysw of National semln?r on . National seminar on Recent . ISBN:978-81- SPPU,
16 Borkar K.N. Kamala Das’s ‘That Recent Trends in English Trends in English Studies in India National 930245-7-6 Pune
Woman’ Page277-280 Studies in India g
2015-16 Samarth
An efficient way for Group of
synthesis of 5- . . Instituti
R National Conference on National Conference on
17 Kadam S.S. suk.Js.tltuted-1,3,4.1- Application of Synthetic Application of Synthetic methods National 978-93- SPPU, ons
Thidiazole-2-amine methods in drug designin in drue designin 84659-15-8 Pune college
from 2,3,di-benzonitrile g gning. J gning. of
and it's Derivatives. Engineer
ing
SAR:Synthesis of some 2015-16
novel 2-Amino-5-(2- International Conference International Conference on
fluro and 2,3-di fluro on Herbal and Synthetic R Internatio SPPU,
18 Kadam S.S. . R Herbal and Synthetic Drug
phenyl)1,3,4-thidiazole Drug Studies 07-09 Jan- . nal Pune
L Studies 07-09 Jan-2016
Derivatives as 2016
Anticancer Compound
2015-16 S.N.
Arts,
DGM
Synthesis of 5-para- National Conference on . .
e R National Conference on Material commer
Tolyl-1,3,4-Thidiazole-2- | Material Advances For . SPPU,
19 Kadam S.S. ! . Advances For Better Future (16- National ceand
Amine and Their Better Future (16-17 Pune
L. 17 Jan.16) V.N.S.
Derivatives Jan.16) .
science
college,
sangam
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AntimicrobialActivity International Conference International Conference on 2015-16
and SAR study of on Recent Trends in X X . HRM
. L X Recent Trends in Chemical and Internatio SPPU,
20 Kadam S.S. synthesized derivatives Chemical and X X college,
R X K Environmental Sciences(12-13 nal Pune
of 2,5-disubstituted Environmental Feb.2016) Khed
1,3,4-thidiazole Sciences(12-13 Feb.2016) '
2015-16 Poona
Il
Synthesis, College
o . of Arts,
Charactrisation and National Conference on National Conference on SPPU Science
21 Kadam S.S. Antimicrobial Activity of | Advances in Organic R K . National 818836053-8 !
. Advances in Organic Chemistry Pune and
5-aryl-1, 3, 4- Chemistry
. . Commer
Oxadiazole-2-amine.
ce
College
Ecofriendly synthesis of 2015-16
silver Nanoparticales . . . .
22 Rahangdale from (F;tr)icfeei::::ge hZTd ;\ltati’-c\)r\];l (F;roicf:::::ge held Z: AW '\(liztlllznzl National ISBN 9/8-93- | SPPU, SLijcbcliecsasti www.cart91l.com
S.S Munduleasericea(Willd. College. Otur o Otur o Ee 5158-581-7 -- | Pune zn —
) A. Chev: Its Antifungal £
Activity
“Study of Structural, 2015-16
Optical and Solid State National Conference on National Conference on [ISBN-978-
23 Suryawanshi Properties of In2S3 Thin | Advanced Materials and Advanced Materials and National 93-5235-011- SPPU,
A.D Films for Solar Cell Applications (NCAM-2016) Applications (NCAM-2016) 4-5 7] Pune
Applications.” PP.167- 4-5 Mar 2016. Mar 2016.
171.
State level Seminar on R N 2015-16
“ L. . R R L. State level Seminar on Historical,
Krantisingh Nana patil Historical, political and - .
. . R . political and Economical [ISBN-978-
Suryawanshi —Ek jajwal Economical contribution of I . SPPU,
24 L R contribution of Maharashtrian State 93-24457-18-
A.D Rashtrabhaktichi Maharashtrian Reformers Reformers in Indian freedom 8] Pune
Prerna” PP.100-102. in Indian freedom
Movements .
Movements .
2015-16 SMRK-
National level seminar on National level seminar on Bk.
Revitalizing Commerce and Commerce and Management: A ) 978-93- SPPU, Mabhila
25 Wadekar S.K. Management Thought Management: A tool for tool for sustantable National 85664-19-9 Pune Mahavid
sustantable Development Development yalaya,
Nashik
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2016-17 RTCM.
Applicability of S
pp' |c? ity o International Conferece on International Conferece on . agamn
Principles of . . Internatio 978-93- SPPU, er www.sagamnercol
26 Wadekar S.K. . recent trend in commerce recent trend in commerce and -
Management for quality nal 24457-16-8 Pune College, lege.edu.in
S ) and management management
Education in India Sagamn
er
Elements of Elements of Material 2016-17 Nirali
27 Bhise R.B Mzteerials ° Science TYBSc(Physics) ISBN SPPU, Puljlicati www.pragationlin
o . PH-336:B Nirali 935164765-x | Pune e.com
Science on
Prakashan
i i 2016-17 -
. Introduction Introduction to ISBN 978-93- | SPPU, N|ral.| | www.pragationlin
28 Bhise R.B. to Research Research Methodology Publicati WwWw.pragationin
83369-06-5 Pune e.com
Methodology | Sanay Prakashan on
i i 2016-17 ——
: introduction | Introductionto IsBN 978-93- | SPPU, | N | yww.pragationlin
29 Bhise R.B. to Computer Computer Applications Publicati
L 83369-07-2 Pune e.com
Applications Sanay Prakashan on —
Medical Electronics 2016-17 Nirali
. Medical TYBSc(Physics) PH- ISBN 978-93- | SPPU, . .. | www.pragationlin
30 GTESLS Electronics 346:G Success 24457-03-4 Pune z:bhcatl e.com
Publication
i 2016-17 irali
_ Quantum Quantum Mechanics ISBN 978-93- | SPPU, Nirali 1 ww.pragationlin
31 Bhise R.B. . TYBSc(Physics) PH-342 Publicati
Mechanics . 5158-490-2 Pune e.com
Success Publication on
Nuclear Physics 2016-17 Nirali -
a . - - y . . E g
32 Bhise R.B. NucI‘ear TYBSc(Physics) PH-344 ISBN 978-93 SPPU Publicati www.pragationlin
Physics o 5158-488-9 Pune e.com
Success Publication on —
State level Seminar on . . . 2016-17
R R L. State level Seminar on Historical,
SwatantravirAniKavi Historical, political and political and Economical
33 Ugale A. B. V.D. Saverkar Page 38- Economical .contrlbutlon of contribution of Maharashtrian State 9789324457- | SPPU,
Maharashtrian Reformers . R 18- Pune
40 X X Reformers in Indian freedom
in Indian freedom
Movements
Movements
State level Seminar on R . . 2016-17
Historical political and State level Seminar on Historical,
Mahadevgovindranadey ! P - political and Economical ISBN : 978-
Wackchaure Lo Economical contribution of o . SPPU,
34 ancherajkiyavichar page . contribution of Maharashtrian State 93-24457-18-
S.D. Maharashtrian Reformers R R Pune
no 115-117 X X Reformers in Indian freedom 8
in Indian freedom
Movements
Movements
. 2016-17 . -
Wackchaure Bhartlyaparrashtradhor . . . . . ISBN: 987 SPPU,
35 anparshwabhumi. 103 National seminar National seminar National 93-24457-17-
S.D. t0 105 6 Pune
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) 2016-17
Higher Education in Sth:z:'ec\;Tl ;2;:!:2{;’; tate level seminar on Historical, Balasahe
Commerce Thinking on I ! ! ” K Political and Economical 978-93- SPPU, b Jadhav .
36 Wadekar S.K. . Economical Maharastrian . . . State www.bjcollege.ale
some Issues in broader . R Maharastrian reformis in Indian 24457-18-8 Pune College,
X reformis in Indian freedom
Perspectives freedom movements Ale
movements
Elements of Elements of Material 2017-18 Nirali
37 Bhise R.B Material Science TYBSc(Physics) ISBN SPPU, publicati www.pragationlin
= ateria PH-336:B Nirali 935164765x | Pune IRt e com
Science on
Prakashan
i i 2017-18 ——
' Introduction Introduction to ISBN 978-93- | SPPU, N|ral.| | www.pragationlin
38 Bhise R.B. to Research Research Methodology Publicati WWW.pragationtin
83369-06-5 Pune e.com
Methodology | Sanay Prakashan on
i i 2017-18 -
. Introduction Introduction to. . ISBN 978-03- SPPU, N|ral.| | www.pragationlin
39 Bhise R.B. to Computer Computer Applications Publicati WwWw.pragationin
L 83369-07-2 Pune e.com
Applications Sanay Prakashan on —
Medical Electronics 2017-18 Nirali
. Medical TYBSc(Physics) PH- ISBN 978-93- | SPPU, . .. | www.pragationlin
40 Bhise R.B. Electronics 346:G Success 24457-03-4 Pune z:bhcatl e.com
Publication
: 2017-18 ol
_ Quantum Quantum Mechanics ISBN 978-93- | SPPU, Nirali 1 ww.pragationlin
41 Bhise R.B. . TYBSc(Physics) PH-342 Publicati
Mechanics . 5158-490-2 Pune e.com
Success Publication on
Nuclear Physics 2017-18 Nirali -
a . - - y . . E g
42 Bhise R.B. NucI‘ear TYBSc(Physics) PH-344 ISBN 978-93 SPPU Publicati www.pragationlin
Physics . 5158-488-9 Pune e.com
Success Publication on —
2017-18
. . . . ISBN
. . National conference in National conference in HRM
. Emering Trend in green R R . 978-93 SPPU, .
43 Giri M.S. N Commerce, Banking and Commerce, Banking and National rajgurun
Marketing -87317 Pune
Management Management agar
-94-9
. ; 2017-18
\I;;nttl::alrzsirr'e:/r;:ir::i(::as International Conference International Conference on Internatio SPPU
44 Kadam S.S. first I-flglv-l Intearase on Advances in Functional Advances in Functional nal 2349-7203 Pune’
s & Materials(ICAFM 2018) Materials(ICAFM 2018)
Inhibitor
Computational 2017-18 SArTs
Methods of Drug . ’
Nat | Conf DGM
Designing and Docking G?e:)nn,aA ?Zai;\e:g\f/:rr;s National Conference on Green 2395-6011 SPPU commer
45 Kadam S.S. studies of Synthesized R PP . Approach towards Environment National online 2395- !
S Environment and Chemical . X Pune ceand
Derivatives of 5- R and Chemical Sciences 602x
X Sciences V.N.S.
substiuted-1,3,4- science
Thidiazole-2-amine
college,
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. 2017-18
Molecular Modeling
And Docking Study of
2,5-Disubstituted-1,3,4- National Conference on National Conference on Recent
Thidiazole Derivatives Recent Innovation in Innovation in Chemical & SPPU
4 K S. Nati | 2319- 2 !
6 adam .5 and Their Docking Chemical & Environmental Environmental Sciences(RICES- ationa 319-660 Pune
Interactions with Sciences(RICES-2018) 2018)
Lanosterol 14 a-
Demethylase
AR and Toxici 2017-1
Qs y and OXICIty. State Level Conference on 0 8
profile of Synthesized . State Level Conference on
Derivatives of 5-aryl/di Recent  Approaches in Recent Approaches in SPPU B.J.
47 Kadam S.S. Y Environmental Protection X pp X State 2322-0015 ! college,
fluoro phenyl and Sustainable Environmental Protection and Pune Ale
substituted-1,3,4- Sustainable Development
L R Development
thidiazol-2-amine
. . . . . 2017-18 ISBN: 978- B.J.
B. B.
48 Kanavade M.S. Receht Trandes in Recent Trandes in Banking Recent Trandes in Banking National 93-87317-99- SPPU, college,
Banking Sector Sector Pune
4 Ale
Perspectives on Virtual 2017-18
Af"ma'. National National .
Dissections as Print
. Conference Conference
Alternatives: Green ISSN:
on Green on Green
Approach to Approach Approach 2395
49 Gulve AR. BIOdIVSrSlt.y towards towards National 601.1 SPPU,
Conservation Environme Environme Online Pune
Page No —192-194 ISSN :
. nt and nt and
International Journal of K K 2395-
e Chemical Chemical
Scientific . . 602X
. Science Science
Research in

Science and Technology
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2017-18 Internati
Size dependent onal
variation in the . Journal
special .
rate of oxygen X special of
' issue on - . .
consumption, issue on - Science
K . Recent
ammonia excretion and Recent and
O:N ratio approaches approaches Engineer
50 Gulve A.R 01; freshwater bivalve in in Internatio ISSN : SPPU, i ;
o ! ' Environme ) nal 2322-0015 Pune 'né
Indonaia Environme
ntal
caeruleus from Yedgaon . ntal
protection .
Dam . protection
. and sustainable i
during monsoon season and sustainable Development
Development
(M.S.)
India.
“Synthesis and i 2017-18
Antimicrobial Screenin Aproceedings of A proceedings of International
Suryawanshi € | International Conference P & Internatio ISBN 978-93- | SPPU,
51 of Metal Complexes of Conference on Nanotechnology
A.D. X . on Nanotechnology for nal 87317-98-7 Pune
Ligand having for Human Welfare
N ” Human Welfare
Dicarbonyl Groups
2017-18 Aarhat
Multidis
ciplinary
Profiling Indian Inter National conference Inter National conference in g:aelrnatl
Consumer based on in recent trends in R Internatio ISSN 2278- SPPU, .
52 Tube B.G. . recent trends in commerce and educatio
Acceptance of Mobile commerce and nal 5655 Pune
) management n
marketing management
research
journal
(AMIERJ
)
National conference in National conference in recent 2017 Harshva
Status of Agricultural R R . ISSN 2319- SPPU, rdhan WWW.
53 Tube B.G. L . recent trends in commerce | trends in commerce and National NV
marketing in India 9318 Pune Publicati | Vidyawarta.com
and management management on
2018-19
Size specific variation in
the rate of oxygen
consumption, ammonia ISSN 2456-
excretion and o:n ratio FLORA AND FAUNA 2018 9364 SPPU
54 Gulve A.B. of freshwater bivalve, Vol.24 No.1 (Special Issue) Pune University 2018-19 (Online) ISSN Pune,
Indonaia caeruleus from | PP 90-98 0991- 6920
Gajanansagar, Yedgaon (Print)

(Pune) during winter
season (M.S.) India.
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2018-19 Departm
Biodiversity ‘:Z:ec:; Vision
Rahangdale of Durgawadi ISBN 978-93- ! Publicati | www.visionpune.c
% s ¢ PIateais Pg. State 2018-19 5016-432-7 Go"e;”m on: om
160 ;’;:; o | national
htra
Dnyaneshwar 2018-19
Gramonnati Mandal: Harshva
56 Waghole AR. Suvarna Mahostavi State level workshop on State level workshop on local State ISSN-2319- SPPU, rdhan WWW.
Varshachi Khadtar local history writing history writing 9318 Pune Publicati | Vidyawarta.com
Vatchal Page no:- 0171- on
0175
2018-19 Harshva
57 Gorde V.S. Historical study of shri State level workshop on State level workshop on local State ISSN-2319- SPPU, rdhan WWW.
Ganesh Temple local history writing history writing 9318 Pune Publicati | Vidyawarta.com
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FRAUIICAL

PHYSICS

ACCORDING TO NEW REVISED SYLLABUS OF
SAVITRIBAI PHULE PUNE UNIVERSITY FROM JUNE-2019

Dr. R. B. BHISE ) ! Dr. A. B. BHISE

(M.Sc., M.Phil.,, Ph.D., DCM, DIT) : (M.Sc., M.Phil,, Ph.D.)
Head, Department of Physics Ex-Head, Department of Physics
B.J. A C.S. College, Ale - C. T. Bora College, Shirur
Tal : Junnar, Dist ; Pune ' Tal: Shirur, Dist : Pune.

Dr. P. N. Shelke Dr. V. D. Kulkarni
(M.Sc., Ph.D.) (M.Sc., Ph.D.)
Head, Department of Physics Head, Department of Physics

* Principal, Anantrao Pawar College, j H. R. College, Rajgurunagar

Pirangut, Dist, Pune : . Tal. : Khed, Dist. ; Pune.

Dr. H. R. Kulkarni Dr. S. R. Dhanawate

B (M Se Phii) {M.Sc., Ph:D0.)
Principal, Jayawantrao Sawant College ; Head, Department of Physics,
of Commerce & Science Swami Muktanand College,
Hadapsar, Pune. Tal. : Yewala, Dist. Nashik.
Price X 100.00




W FEV e

Expt. No.- | Experiment Name Page No.
it Measurements using various instruments and error analysis 5
2 MI of Disc by using Torsional Pendulum 9
3 MI of Flywheel 12
4 Coefficient of Viscosity by using Poiseuille’s Method 15
5 Flat Spiral Spring (n and Y) 19
6 Young’s Modulus by Bending Method 24
e "Surfa“cé Tension by Jaeger's Method 2
8 | Temperature Coefficient of Resistance of Thermistor 2
9 Study of Thermocouple 35
10 Thermal Conductivity by Lee's method 38
11 Specific Heat of Graphite 41
12 Angle of Prism 44
13 Calibration of Spectrometer 48
14 Determination of Refractive Indices . 51
15 | Wavelength of Laser light using Diffraction grating 54
16 Charging and Discharging of a Capacitor 57
17 L-R Vector Diagram 61
18 L-C-R Series Resonance Circuit 64
19 Verification of Klrchhoff’s Laws 68

-------- 20”77 ”D}ode Characterlstlcs (PN and Zener dsode} 71
21 Study of Multimeter (Digital and Anatog) 78
22 Frequency of AC Mains using Vibrating Wire’ 81
23 Study of Surface Tension of liquid using Fergusson method 84
24 Determination of Plank’s constant. 87
25 Study of Diversion of LASER beam 91

Demonstrations :

1. Computer animation of Carnot Engine 93

2. Computer Animation of Study of CRO 93

3. Computer animation of Electrocardiogram 94

4. Computer animation of LASERs and Its applications 94
University Model Question Papers : 95 to 100
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e Widely recommended Practical book for FY. B.Sc.: Semester-land ||

e According to New Syllabus CBCS Pattern of Savitribai Phule Pune
University.

‘e This book is written in simple and lucid language, so that the contents
are easy tounderstand.

e |t focuses on clarity of the Experiments and explains them according
to the need of students.

» Most Frequently asked oral Questions are given at the end of each
experiment.

» Neatdiagrams are given for each and every Experiment.

e Theoryrelated to each experimentisincluded.

e One significant feature is : University Model Question papers are

given at the end of the book.
e J
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e 157 Budhwar Peth, Opp. Ratan Talkies, Next To Balaji Mandir,
Pune 411002 * Mobile : 9657703148
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Tel : (020) 2448 7459 » Mobile : 9657703147 / 9657703149

e 152 Budhwar Peth, Near Jogeshwari Mandir, Pune 411002
Mobile : 8087881795

e 28/A Budhwar Peth, Amber Chambers, Appa Balwant Chowk,
Pune 411002 « Tel : (020) 6628 1669 « Mobile : 9657703142
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F. Y. B. Sc. (Semester-ll, Paper-l) (PA-121)

(According to New Syllabus of Savitribai Phule Pune
University from June-2019) ‘

Dr. R. B. Bhise
(M. Sc., M.Phil., Ph. D., DCM, DIT)

Head, Department of Physics,

B. J. College, Ale
Tal: Junnar, Dist-Pune

Dr. S. V. Dhanwate

(M. Sc.,M.Phil., Ph. D.)

Head, Department of Physics,
S. M. College, Yeola
Tal: Yeola, Dist-Nashik

Dr. V. D. Kulkarni

(M. Sc., Ph. D.)
Head, Department of Physics,
H. R. College, Rajgurunagar
Tal: Khed, Dist-Pune

Dr. P. N. Shelke ‘

(M. Sc., Ph.D.) |
Department of Physics |
Principal, A. M. College, ‘
Hadapsar, Dist-Pune : ‘

Dr. R. A. Pawar

(M. Sc.; M.Phil., Ph. D.)
Asst. Professor, Department of Physics, -
P. V. P. College, Pravaranagar
Tal: Rahata, Dist-Ahmednagar

Dr. S. L. Kadam
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1.1 Concept of thermodynamic state

1.2 Equatioh of state
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1.1.2 Variation of forces with distances
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Newton’s laws of motion with their explanations,
Various types of forces in nature, Frames of
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motion and it's real life applications, Problems.

09

Work and Energy: -

Kinetic energy, Work Energy Theorem, Work done
with constant force, Work done with varying force
(spring force), Conservative and Non conservative
forces, Potential energy, Law of energy
conservation, Gravitational potential energy,
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07

Fluid Mechanics

Concept of viscous force and viscosity, Coefficient
of viscosity, Steady and Turbulent flow, Reynolds
number, Equation of continuity, Bernoulii’'s
Principle, Applications of Bernoulli's Principle
(Ventury Meter, PitotTube), Applications of viscous
fluids, Problems.

08

Properties of Matter _
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K), Applications of elasticity, Problems. -
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Chap.
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Physics Principles and Applications
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Physics of Atoms

11

Introduction to Atom

1.2 Atomic Models:

1.3

14
1.5
1.6
1.7

1.2.1 Thomson’s Atomic Model '
1.2.2 Rutherford’s Atomic Model

' 1.2.3 Bohr's Atomic Model
Atomic Spectra:

1.3.1 Emission line Spectrum

1.3.2 Absorption line spectrum"

1.3.3 Uses of Atomic Spectra :
Classical planetary model of Hydrogen Atom
The Bohr Theory of the Hydrogen Atom

The Hydrogen Spectrum

Frank-Hertz experiment

Problems

LASERS and Its Applications:

24

2.2
2.3
2.4
25
26

|27

Introduction to LASERS

Basic Principle of Lasers: Three Processes
Characteristics of Lasers: brief explanation
Boltzmann Distribution Law

Population Inversion and Pumping .
Types of Lasers:

2.6.1 He-Ne Laser

2.6.2 Ruby Laser

Applications of Lasers

Problems

07




| Physics of Molecules

31
3.2
3.3

3.4
3.5

Introduction to Bonding Mechanisms
Forces between Atoms

Types of Bonding:

3.3.1 lonic Bonds

3.3.2 Covalent Bonds

3.3.3 van der Waal's Bonds

3.3.4 Hydrogen Bond

3.3.5 Metallic Bond

Rotation energy levels of a diatomic molecule
Vibration energy levels of a diatomic
molecule

Problems

Sources of Electromagnetic Waves

4.1
4.2

4.3
4.4

4.5
4.6

Introduction to Electromagnetic Waves:
Historical Perspective

General properties of Electromagnetic
radiations

Electromagnetic spectrums and its sources
Production of electromagnetic waves: Hertz
experiment

Plank’s hypothesis of Photons

Applications of various waves in
electromagnetic spectrum

Problems

Applications of Electromagnetic Waves

5.1
5.2
5.3
5.4
5.5
5.6
5.7

Introduction

Microwave oven

RADAR

Pyroelectric thermometer
X-ray radiography

CT Scan

Solar cell and its types
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4.2.3 Doppler Broadening

Full width at half maximum and gain bandwidth

Solved Examples
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Directionality’
Monochromaticity
Coherence
Intensity

Solved Examples
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Types of Lasers

Solid State Laser

6.21 Ruby Laser

Gas Lasers

6.3.1 Helium-Neon Laser

6.3.2 CO, (Carbon Dioxide) Laser

Advantages of Gas Laser over Solid State Laser

Liquid Lasers
6.5.1 Tunable Dye Laser
Semiconductor Laser

Lasers in Industries
Lasers in Nuclear Science
Lasers in Defence

Lasers in Medical Science
Lasers in Optical Science
Exercise '
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T.Y. B Sc. (PHYSICS) -
PH-346 (H): PHYSICS OF NANOMATERI_ALS

1. Introduction to Nanomaterials: ‘ ' , . (10 L)

(a) Introduction to nanosize materials and its structures
(b) Brief hlstory of nanomaterials
(c) Challenges in nanotechnology
(d) Significance of nanosizematerials and its properties
(e) Classification of nanostructured materials .
2. Methods of Synthesis of Nanomaterials: ¢ (12 L)
(a) Bottom-up and Top-down approaches
(b) Physical methods: High energy ball milling, Physical vapour deposition,
Tonizedcluster beam deposition, Sputter deposition, Ultrasonic spray pyrolysis etc.
() Chemical methods: Colloidal method, Co-precipitation and sol-gel method
(d) Hybrld method: Electrochemical and chemical vapour deposntlon
3. Characterization Techniques: S 7 ' a1ilL)
(a) UV- Visible spectroscopy :
(b) X-ray diffraction
(¢) Scanning electron microscopy
(d) Transmission electron microscopy :
4. Properties of Nanomaterials: . (051D
(a) Mechanical property,
(b) Electricalproperty,
(c) Magnetic property,
(d) Thermalproperty,
(e) Optical property,
(f) Solubility and Melting point.
5. Special Nanomaterials: ik : (06 1)
(a) Special Nanomaterials, :
~ (b) Carbon nanotubes,
(c) - Quantum dots,
(d) NanocrystallineZnO and TiO2. :
6. Applications: : . 041)
Nano electronics, Medlcal Blo!og|cal Automobtles Space, Defense Sports, Cosmetics
and Clothing industry.
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This decade 2011 to 2020 has been declared as International
Biodiversity Decade by the UNESCO after the celebrations of
International Biodiversity Year 2010 and International Year of Forestry in
2011, forthe conservation of the global biodiversity by various means,
through all the related organizations and individuals. In this perspective, it
is our sincere effort to publish this information booklet about the
Diversity of critically endangered taxon, Ceropegia L. -Authors

The Junnar Forest Division has been one of the favourite areas for
the tourists and Researchers since last three decades. The vertical rocky
slopes and the floral and faunal diversity blooming and flourishing among
the rough terrain have always attracted people.

When a Botanist travels in this area he always looks for one of the
most beautiful and amazing plant species, the Ceropegia mahabalei
Hemadri et. Ansari., locally known as 'Gavati Kharpudi'.

This area is a treasure house of the species of Ceropegia. Some of the
species have developed and evolved in this area and still this process of
evolution is going on.The evidences of the same could be seen if studied
critically.

According to, the International Union for Conservation of Nature
and Natural Resources (IUCN), species of this entire Genus are
categorized as Endangered and Critically endangered. This genus
belongs to the Family Asclepiadaceae Medikus ex. Borkh. (Calotropis
family). In the local language different species are known by different
names such as, 'Kharpudi', 'Gavati Kharpudi', 'Tanachi Kharpudi', 'Hirvi
Kharpudi', 'Pandhari Kharpudi', 'Hanumanachi Gada', 'Menache
Karanje','"Kandil Pushpa’,etc.

Diversity in the Genus Ceropegia L.

World : 170 Species
_India i 47 Species
Maharashtra State : 21 Species

Junnar Forest Division : |3 species, 4 varieties.

Itis noteworthy that,almost 50% species reported from Maharashtra
are found in the Junnar Forest Division and therefore, it is our duty to
protect and conserve this diversity; for which contribution from all is
necessary. Let's take an oath, "To protect this invaluable resource and
beauty for our forthcoming generations.'
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Botanical Name:

Ceropegia mahabalei Hemadri ef. Ansari var.
mahabalei

Local Name : Gavati Kharpudi

Locality : Ralegan, Dhak, Sitewadi

Habitat : Grassy slopes

Features : Erect, upto 3 ft, hairy, Leaves
sessile, linear, flowers long upto 9 cm, beaked,
greenish brown coloured.

Fls. & Fruits : July to Sept.

Status : Critically endangered,

Endemic to MS

Botanical Name:
Ceropegia mahabalei Hemadri ef. Ansari

var. hemalatae Rahangdale ef. Rahangdale
Local Name: Gavati Kharpudi

Locality: Ralegan, Ghangaldare

Habitat: Grassy slopes

Features: Same as above species with
difference in having weak stem, leaves

petiolate, linear lanceolate, flowers short,

upto 6 cm long, beak short, corolla mouth hairy.
Fls. & Fruits: July to Sept.

Status: Critically endangered, Endemic to Junnar

Botanical Name:

Ceropegia attenuata Hook.

Local Name: Kharpudi

Locality: Khubi-Malshej Ghat, Junnar hill
Habitat : Grassy slopes

Features: Erect, upto 1.6 ft, nearly glabrous,
Leaves linear, flowers long upto 6 cm, greenish
yellow, beak brown coloured.

Fls. & Fruits : Jun to Sept.

Status: Vulnerable

Botanical Name:

Ceropegia rollae Hemadri

Locality: Vandre, Sitewadi, Kolhewadi, Durgawadi
Local Name: Dhavali Kharpudi

Habitat : Grassy slopes/ rock crevices

Features: Erect, upto 3 ft, nearly glabrous, strong,
Leaves ovate, flowers white, upto 5 cm long, corolla
lobes widely open.

Fls. & Fruits: Aug. to Sept.

Status: Critically Endangered, Endemic to MS
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Botanical Name:

Ceropegia lawii Hook. f.

Local Name: Dhavali Kharpudi

Locality: Vandre, Kolhewadi

Habitat : Grassy slopes/ rock crevices
Features: Erect, 2-3 fi, Leaves sessile, ovate,
flowers in clusters, white, corolla lobes short.
Fls. & Fruits: July to Sept.

Status: Endangered, Endemic to MS

W

§
b
Botanical Name: -
Ceropegia sahyadrica Ansari ef. Kulkarni g

Local Name: Dhavali Kharpudi

Locality: Kondhaval

Habitat : Open plateaus and Grassy slopes
Features: Erect, upto 2 ft, nearly glabrous, strong,
Leaves ovate, flowers creamy white, upto 5 cm
long, corolla opening cream-yellow.

Fls. & Fruits: Aug. to Sept.

Status: Vulnerable, Endemic to MS

Botanical Name:

Ceropegia panchganiensis Blatt. ef. McC.
Local Name: Hadsandhi kharpudi

Locality: Vandre, Sitewadi, Kolhewadi, Amboli
Habitat : Grassy slopes/ rock crevices

Features: Erect, upto 3 ft, nearly glabrous,
Leaves ovate, flowers white, 3 cm long, slender,
green inside, corolla lobes open.

Fls. & Fruits: Aug. to Sept.

Status: Critically Endangered, Endemic to MS

Botanical Name:

Ceropegia media (Huber) Ansari

Local Name: Gavati-tanachi Kharpudi

Locality: Taleghar, Sitewadi, Kolhewadi, Durgawadi
Habitat: Hill tops, near forest margins

Features: Twining, glabrous, Leaves petiolate,
linear- lanceolate, flowers creamy-purple, upto 4 cm
long, corolla tube angled, lobes widely open.

Fls. & Fruits: Aug. to Sept.

Status: Vulnerable, Endemic to MS




How to Conserve the Ceropegias?

I. Do not destroy the habitat and plants.

Do not pluck the flowers/leaves/fruits.

2
3. Do not eat the tubers.
4

Do not uproot the plants for plantation in your garden

because they do not grow under cultivation.

5. Ceropegia require specific pollinators, which are present only

in their natural habitats.

6. Stop grazing in the specific areas of occurrence.

Do not trade for financial gains as it is an offence.
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msssssm———— |unnar Forest Division :An Overview u—
Total Forest Area - 62522.455 Ha.
Geographical Position : E73° 31' to E74° 30" Longitude

N 18°20'to NI19° 31" Latitude

Height from MSL : 630m to 1350m

Temperature : 7°Cto40° C

Rainfall : 500mm to 3000mm per annum

Forest Ranges - Junnar, Otur, Narayangaon, Ghodegaon,

Khed, Chakan and Shirur

Distribution of Forest area in Four Taluks :

Taluka Forest Area (Ha.) Taluka Forest Area (Ha.)
Junnar 19,607.169 Ambegaon 23,129.677

Khed 17,081.968 Shirur 2,703.641

Forest Types:

I. Tropical Dry Deciduous 2. Tropical Mcist Deciduous

3. Tropical Scrub Forests 4. Subtropical Montane Broadleaf Forests

Important places of occurrence: Shivneri fort, Ralegan, Shinde, Durgawadi,
Ambe, Dhak killa, Sitewadi, Naneghat, Tambe, Kolhewadi, Pimpalgaon joga,
Ahupe, Bhimashankar, Wafgaon, Belha, Khubi, Awasari, Pait, Amboli,
Harishchandragarh, Khireshwar, Taleran, Manjarmal, Talmachi, etc.




Botanical Name:

Ceropegia odorata Nimmo ex. Hook. f.
Locality: Ralegan

Habitat : Hill slopes/ rock crevices / Bushes
Features: Twining herb, Leaves sub-sessile,
linear-lanceolate, flowers in clusters, yellow,
fragrant, corolla lobes long.

Fls. & Fruits : July to Sept.

Status: Critically Endangered

\?ws.;
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Botanical Name:
Ceropegia evansii McC.
Locality: Pait (Very restricted)

Habitat : Grassy slopes, rock crevices

Features: Twining herb, nearly glabrous, Leaves
petiolate, ovate, flowers creamy, upto 4 cm long,
corolla lobes widely open, yellow.

Fls. & Fruits: Aug. to Sept.

Status: Critically Endangered, Endemic to MS
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Botanical Name:

Ceropegia hirsuta Wight et. Am.
Local Name: Hamid

Locality: Tambe, Wafgaon, Shivneri,

« 1Y
|

Kanhoba hill
Habitat: Gravely slopes, rock crevices, 3
bushes e
Features: Twining herb, hairy, Leaves sub- L
sessile, ovate, flowers upto 4 cm long, =z
yellow-yellowish green, corolla tube spotted ‘ﬁ
with purple, lobes widely open, hairy. ;.
Fls. & Fruits: Aug. to Sept. E o
Status : Common 9
Botanical Name: ?
Ceropegia oculata Hook. %
Local Name: Tanachi Kharpudi
Locality: Sitewadi, Kolhewadi %
Ecological requirements: Grassy slopes, in i
bushes B
Features: Twining herb, glabrous, Leaves
petiolate, ovate, flowers brown, upto 6 cm long, ,g
corolla lobes beaked, darker, densely hairy. >

Fls. & Fruits: Aug. to Sept.
Status: Low risk

G



Botanical Name:

Ceropegia bulbosa Roxb. var. bulbosa

Local Name: Hamid

Locality: Wafgaon, Awasari, Belha, Shivneri
Habitat: Grassy slopes, rock crevices
Features: Twinning herb, glabrous, Leaves
petiolate, orbicular-ovate, fleshy, flowers small,
purplish brown, 2 cm long, corolla lobes hairy.
Fls. & Fruits: Aug. to Sept.

Status: Common

Botanical Name:

Ceropegia bulbosa Roxb. var. lushii (Grah.) Hook. f.
Local Name: Haman

Locality: Wafgaon, Awasari, Belha, Shivneri

Habitat: Grassy slopes, rock crevices

Features: Twinning herb, glabrous, Leaves long,
linear-lanceolate, fleshy, flowers small, Purplish
brown, 2 cm long, corolla lobes hairy.

Fls. & Fruits: Aug. to Sept.

Status: Common

%

¥

Botanical Name: 2
Ceropegia vincaefolia Hook. =
Local Name: Tanachi Kharpudi et
Locality: Ralegan, Aptale,Kolhewadi ke
Habitat : Among bushes and forest |
margins ﬁ
Features: Twining herb, nearly glabrous,
Leaves petiolate, ovate, flowers yellowish
brown, dotted with purple-brown spots, i
upto 5 cm long, corolla lobes widely open, *
hairy. ¥
Fls. & Fruits: Aug. to Sept. #%
Status: Endangered, Endemic to MS é
e
IDEA / PHOTOS / LAYOUT / AUTHORS B
Dr. Sanjaykumar R. Rahangdale Dr. Mrs. Savita S. Rahangdale %
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new variety to the world and reported two genera & four species as addition to the flora of Maharashtra state. He has completed three
research projects funded by UGC New Delhi, SPPU, Pune and Department of Forests, Govt. of Maharashtra. He has published 25 resear
papers in the scientific research journals of international repute. He is co-author of Five text books for B.Sc. as per syllabi of SPPU, Pune. H
associated with the department of forests since 2005 as Honorary Botanist for documentation and conservation of biodiversit
ecosystems. He was member of Eco-sensitive Zone committee for Bhimashankar Wildlife Sanctuary. He is life member of different
associations including ISGPB, New Delhi; IAAT Calicut; ISE, Lucknow; IAPT, Dehradun. He has extensively surveyed the forests of Maharashtr
state and delivered several invited talks. Awarded with 'Prof. M. Sabu Award' of Indian Association of Angiosperm Taxonomy for the best
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and reported two genera & four species as addition ta flora of Maharashtra state. She has completed three research projects funded by RGSTC,
SPPU, Pune and Department of Forests, Govt. of Maharashtra. She has published 26 research papers in the Seientific research journals of
international repute. She has written Five text books for B.Sc. students as per syllabi of SPPU, Pune. She is associated with.the Department of
Forests since the year 2000 as Honorary Botanist fordecumentation and conservation of biodiversity and ecosystems. Honoured with'Mukta
Sanman' (2018) of News 18 Lokmat at the auspices of Miss Pankaja Mundhe, Hon. Minister Mahaila & Bal Kalyan, Gevt of Maharashtra, for her
outstanding work for Biodiversity Conservation; 'Phule Dampatya Sanman' and 'Samaj Prerana Puraskar' for the work in biodiversity
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