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20, Subbanns
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22 Bhavana Kastun

23, Sangee Ruthod

24 Savirl.B.B

25 Ashwini Sharanappa Bhoviwaddar
26.5ujata Konnur
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1. Ashwini Arjuna Navak
2. Kaveri 1 Handiganoor
3. Atecka Benakar)

4. Ambaji Draihinde

5. Bhagvamma

6. Alfiva Neaz Guddod




7, Shivarajkumar Singa
8. Vijayalakshmi Patil

9. Preeti Mallikarjun Basarigidad
10, Mamnta Begum Roudar
11 Chinitra | Chuneha
F2Manojakumar Bellad
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18 Sangeets Hallur
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20 rranagouda Patil

21 Pratikshn Totiger

22 Aruna Walikar
23.Deepa Kiragi

23, Kovita A Kandogal
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SYN ARTS, SCIENCE AND COMMERCE COLLEGE, ILKAL-587125
DEPARTMENT OF PHYSICS
STUBENT LIST OF ADVANCE LEARNERS
CLASS: | SEM YEAR-2023-24 .

SLUNG | RESISTER ND _ NAME i CAST/EATEGORY
L1 | U2eyxpasoodd ASHWIN HOOVARPA NANDAWADAGE F

2 UG a50012 SANIYA TAWARGER F

1 | u26eYK23sD0Es EHANKFAMMA BLIAL F

4 | W2BYX250035 BISHWARYA SHARARAPPA CHALVADI F

5 | UlEYA2ISD03E APEKSHA JUNM F

& | UZEYXIISD084 SWATI MALLIKARILN SURADASLA F

7 | uasix23sonss ANUSHA HUDEAD F

i UZEYICIIsD090 SPANDAMA SHARANAGOLIDA F

MANGYAL —
9 UZRYNIAENL O SHAINAZBEGUM HASANSAR
' BABANAGAR
10 | L2evxaasn107 WIRAN MANJUNATH VAGEA M
11 | U2EYHIIS0118 SOUNDARYA BARMANAGOUDA F
HULLALLI

{43 | UIEYHZISDLIT ANITA BADIGER 2
| 13 | U2eYx23s0141 SUMANGALA F
| 14 | U26YNIISOI42 VASHASWINI F

Head OF the Mﬂmmm

V.M. Arts, Sclenca & Commares,
Uollege, ILRAL- SH7 124
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SVMIVY Society’

SVM ARTS, SCIENCE AND COMMERCE COLLEGE, ILKAL-587125
DEPARTMENT OF PHYSICS
STUCENT LIST OF ADVANCE LEARNERS

mﬁ_s—.‘ [l SEBA YEAR -2023-24-
SLNO REGISTEN NO NAME | M/F | CAST/CATEGORY |
1 | UISIZ2S0007 VAISHALI SANGAPPARAMATAGE | F | '
2 | U151Q2250003 PRITANKA GOLDAPPA BIRADAR F
3 | UIS2 250010 CHAMUNDESHWARI HANUNMARPA F
4 | UIsI022s001 HARSHITA VUAYENDHA BULAKARNI F
5 | UIsiG22s0026 AMARANATH MALLANNKA HULI M
B | U15102250033 VISHAL SANGAPPA SONNAD M
7| 15107250054 SAHANA DEVARAI NAGALIKAR F
4 | U15i02250064 MARUTHI MARIYARPA GUDIMAN M
9 | U1502250070 NINGAMMA CHANNAPPA E
' | HIRERANL '
k] |

Head Of the P& Deparimern

SV.M, Arts, Science A Commerce
College, KEAL- 587125



I I 4 A o e TR NN T TR ST

GIUFRE - TETY CAN0D)
.E_u.._.mr.:.EE“.. o bbb By rﬂ.__.-m
idiipetag saisfyg s jo peay
j\__
Jl
: INVINIHIH
.hm._ Iﬂ-.mm.__ ﬁ.mﬂ@umﬂu ol VAdUNNYHD VI YONIN CLOUSTETISIN G
- <zl : . INVIAICIOD YA gAY TH L vy
e %E.m-mw_ o1 0 w\.ﬂ_wuﬂ FRNOSZEOIS TN | &
i | L e vs]_m dYNITYDVN VYA 10 YNV TS PEOOSEELISTO,
7145 Nl 95T et GVNNDS YddVDNYS TyHain EEDDSZITHS TN |0
: W et | ot el ¥ 1owa o INHYNNYTIVIN ROy SLOOSIEDISTN]:
3...; i HL. mqi,__iiﬂi VHONIAVIA VLUHSHYH
RlEA L %&r | | Tro0szEDIS T
£ = (e e 5 | Ngoy VAEVINTINGH IHYMHSIONNIWYHD
i 8 g oronszzosIn |y
B s g e B % 56| uvavan YIVANOD VINVA] eonoszzoistnf; |
| _ i 0% s A A IOV LYY YAdWONYS TTeHaI Z00BSZZIS TN,
0T [ & [ 81 ] 2v {1 [t (v o gjijmle [gto]se ELETT Ay oONEY [onTg

PEEL0Z M98 1T ISH S9uawa] sausApy 4oy saunpingy HISpS
SHSATLL J0 JuamLindagg
El _.__:.Em?i__._.___.m




il

i BSe- T 310 s

FVMVY Siacieiyh

SVM Aris, Sclence and Commierce College, Tkal-587125

Department of F‘]"U{EI e

i m Clusses for Advance Leayiners
Yeur: 2092- 24

SN0 fhate Nowe ol the Stalr Tupic covirad :ﬁl[-::t:::l
1 [bepn23| K-S C—.?!:!aﬂn'gg[ Gomingh, by Veighal: =
|8 Ka s tapic = s,
o [T .
2 |@ig-3-23 P 5. Ekbg t;!_¢ Wi ume-.h‘,_hwwﬂm Fr{i'“" J
o &rﬂﬁ‘- sap wave|
@yl A S, Hugae SR b :'1
o h;k,;,_u._', B kepre @ Tadeh : I
. 4 3 _ '__’JFF 1
Iy ,E.EIIF'I-L;_ E.F H‘!.T!ﬂﬁfh Samtpak by, Hovshibe v | N
me p:c'wr":’f
'ﬂ_fﬂn:Lﬁu.hu_

5 [zeltbyl n . M@é‘g:f Seeninat by Y— ﬁ}f%‘—"@
L fepic. mM#*ﬁMF«-&
bomoleba K.S. Gantger - lgaoius by wichd e | g,

il
| *‘S{ ;%ﬁa\! A Ty oot
L skl | P D Ekbeba | -
_ *":ﬁf, Thisuct mesbfind
L i
g labiy A S Hugas | comi bap  Maduds L jDyes —
=/ Giktmanl et el
| : '!'Hirv-‘-m.nrrur welfif-.
g usfaigl. P. T Hiveae L, Lamivad by 1 MNitmmag [P
Hivermani « bapre I-.f‘ﬂ'_rl_j_ﬁ //
o B . . lesminh by bacshiln
&M ' W m;ﬁ_ut#ﬁin % Fr%‘ﬁ&'{_
[ ! ig_P.. £ = Faraid !'.rhﬂ' i
i th types '

m#&ﬁn&hw Ciepartment

rce
S0 Arts Science & Comme
College ILAAL: BET LD



SVAMVY Society”

SVIM ARTS, SCIENCE AND COMMERCE COLLEGE, ILKAL-58B7125

‘DEPARTMENT OF PHYSICS
STUDENT LIST OF ADVANCE LEARNERS
CLASS: V.5EM YEA&AR -2023-24
SEND REGISTER ND NAME M/F CASTICATEGORY |
1 | uisjca1sp0o7 VAISHNAYLKLLEARN E
7| uisla21sn008 VUAYALANII BEERANRA TEMINAL F
3 | uisi02150009 BMEEMAMINA MAHAMATESH BANDI F — 1]
4 | uisIa1s0015 PRATIBHA CHIDANANDA BISANAL F |
Sl T P ASHWINI F
& | Uisia2ispnad AAISHESHAR M
7 | WS008 A MM ILEHAEE F
g : KANER RAVINDEAGOURA E
U18I01150025 NAVANEGALS |
9 | Ul502150026 CHITTRANAL GAYATRI AAMAPEA F
10 | uisi21sooss LINAK LANEHAMAN ERAPALLL F |
~— 11 | UlsiceIsa0s: ARPITA SHIVANAND CHALAGER) F
; MAHALAKMI SANGADHAR F
| wsazsoes SARAGANACHART
13 SHIVALEELA RALLAMAGGLUDA F
UISIOT1S00T2 VARGRER]
14 | uisiaz150074 METRAVATI MALLABPA BANWNATT] F
= HULIGERMA GANGAPPA F
13 | uisgzisooTs EINTARDOR
16 | UISIO150076 SAHANA F
17 | visiaxsons? SLATA MAHANTESH ROBDA F
18 | UISIC21S0090 VIDYASHREE MAHANTESH PATIL F
15 | UISIO23S0106 NISARGA BARASHETT] £
| 10 | Uisiazisa1i3 SAUSTHI MALLIRARIUN GOOL F
21 | UIsIN2150129 TEIASHWINI HULAGAFPA MODKI F
22 | UIsi21s014d BHAGYASHRI NEXAR F
23
24
T

mmyk’i Department

EV.M. Am, Schence & Commercy
Collgge, IIAL- $47133
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SVM ARTS, SCIENCE AND COM MERCE, ILKAL
DEPARTMENT OF ENGLISH
PROJECT REPORT (2023-24)

Ninrln:ﬂd?: :’l‘::he Register No | Title of the Project Sign | Marls
Ms. Suhana V. ULSIDZIADOSA | Gender Issues In 1 49
Katapuimath Sudha Murty’s Select | =V I
- v .."i_hnrtSInri.:ts ¥ .,
= 5. Gesta UIS1Q2TA0046 | Representation of 44
Tagadinmani ' Caste, Classand <1757
Religion in '?u‘—/
Arundhati Roy's The |
: 1 God of Small Thines
Mr. Bhimeshi U15IGZ1A0012 | Representation of 40
‘Caste, Classand
Reliplomin @"‘
Arundhati Roy's The
God of Small Things
Mr. Sharanabasava | U151Q21A0003 | Representation of A9
Casie, Clagsand |
Religlon in (@2&5&@”

Arundhati Ray's The

God of Small Things |
Ih;r. lesffshek B. LIISIG21A0010 | Corruption and 45
irada Caste Strugplein 3
Aravind Adipa's The J_%—
Whits Tiger
Mr. Maibubiszab U151¢21A0034 | Corruption and T 19
Mulla faste Struggle in Mgl
Arsvind Adign’s The
—— White Tiger
Mr. Anand U1S1Q21A0011 | Corruption 2nd 27
Hiregoudar Caste Strugglein
Arpvind Adiga's The &
White Tiger
Mr. Rudragaud UISi0Q21A0008 | Corruption and 23
Fatil Caste Strugule in

Aravind Adiga's Tha | [Forh i R
White Tieer

M, Sideu 1J151021A0009 | Corruption 2nd '| 23
Pavanagere Caste Strugelein %
Aravind Adics's The ' :
Vhite Tiger

=
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CERTIFICATE

This is to certify that Ms, Sahana .V. Katapurmatlh UISIQ21A0053, BA
V1 Semister student of Departement of English, completed her Project
Report entitied “Gender Issues in Sudhs Murty’s Sefect Short Stoyies”
~under my supervision and the Project report has not formed enrlier the
basis for the award of any degree or similar title of this or any ut.l.wr

university or examining body.

Place: Ikal Dy. S. B. Birvadar
Date: 12-08-2024 Project Guide
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SVMVVSE's

SVM ARTS, SCIENCE AND COMMERCE COLLEGE, ILKAL

Post Graduate Studies in Mathematics
M.Sc IV Semester 2023-24

Allocation of Students to Guide for Project

5.No

1 P1510Q225095001

Students Name
AMAIMUNAIFRA BILEKLIDARI

Guide

A [[P— HUDAPARVEEN MOMIN
) ) H. 5 DHANASHETTI

3 A1 a5015 | RASHMI B KURI

' ——— SOUMYASHREE GOUDAR

5 P1510225095007 | MEGHA KARADI

] 1510225095016 SOUMMYA DANDAVATI R. S DHANASHETTI

Al [E— KAVERI MADIVALAR

¥ pisiazzs095006 NAARLLTT NERARS

@ p15/Q225095003
ENEC.

SACHIN KUPASATA

10 bisig225095011 MUNIRAREGUM NALTWAD
11 pisigazsoesoiz R SANGEETA
- AKSHATA S KARADI

| P15IQ225095013
13 P15IQ225095002

BHARAT BOBALEKAR

¥ | pisiazsoesorr |
| p15ia225095008
16

| 1510225095005

SPOORTI BADIGER

ANANDA BYALAL

SHIVARANIINI SANGA

5. S MERAKHOR

M. BITAGI



SVMVVS's

SVM ARTS, SCIENCE AND COMMERCE COLLEGE, ILKAL
Post Graduate Studies in Mathematics

Project List 2023-24

| S.No | Register Number Students Name Project Title
1 | P15IQ225095001 MAIMUNAIFRA BILEKUDARI
2 || s HUDAPARVEEN MOMIN - .
Category Theory
* | pisig22s095015 il
4 P1510225095020 EDUMYASHAEE GOUDAR ‘
» [
5 HElEmn’HEHﬂ? MEGHA KARADI |
® | pisia225095016 | SETR DI Orthogonality and least
7 | KAVER] MaDIVALAR b
P15IC225095018
B P15IQ225095006 St

9 P1510225055003

SACHIN KUPASATA

10

MUNIRABEGUM NALTWAD

P151G225095011
11 - | R SANGEETA Graph colaring and its

P1510225085012 ! _ shpiications
12 P1510225095013 AKSHATA S KARADI
13 P1SI0225095002 BHARAT BOBALEXAR
14 SPOORTI BADIGER

P1510225095017 _‘ Coding theary
B | e 035004 ANANDA _B'(ALm.
16 | eisiqasossoos | SHVARANNNISANGA

P "
Hoo aﬂ*:l; Pahag

PG Dept. of Mathematics

SVM Arts, Science & Commerce College ILKAL

5.0LM, Arts, Science and
rrrripnyea l:":l”-.‘E:“‘T. L&l

v Code: B -




BN MYV BANGHAS
SVM ARTS, SCIENCE AND COMMERCE COLLEGE, ILKAL-387115.
DEPARTMENT OF COMPUTER SCIENCE

2023-24 )
LIST OF STUDENTS FOR PROJECT WORK

Group - A (Project Title: "Library Management System™) '
SLNo | Register Num | Name of the Student sign | Name of the Guide |
: Student | with sign |
01 | LiSI021ep007 | Valshnavl W iuiaend Wafehnow - j‘
et~ | e
- L0 | UISIAZISOOEA | Avpits A Angsdl PO Bged: S RSy
. pi \
03 | 5sKa215005] Ra)u Chandragin %Dj_ ,EM

04 |'UISINZ15008% | Varun A Ralbagl W‘:"'

85 | LsI0a]s013g Vishalakshi 5 Bandi @-}25 '

08 [ UBO2150043 Chondrysfiekhas | Hughe

Group =B (project Thle: "Employee Leave Mansgement System”™)

S5LNo | Register Num | Name of the Student | Student sign | Name of the Guide

. . with sign !
. o1 | U1sI0zIs003s Sushma 5 Asmpur SeRomp® | e lasenlid § E"IPT-I'L
01 |uISIGZIS0041 | Sidetarth Bilag PR /jﬁgﬂ:’

03 | U1siggispa4y Shridhar Gangadhatarmath ﬁwﬂ__ﬁi&:

o0 | L1SIa2IS0113 Murigendss Kemibavimath Hul.,h%;_ﬂfh’“

05 | 50150113 Srusthi M ool :@ﬁ'

ﬂud,&#%ﬁﬁ et Pﬁﬁii:“li_?.AL

[ ard
" gupartment of Compuiar Sclance S V.M, Arts, Sciance
§, V. M Aris, Science & Cammerce Commerce cnltegl,!. ILKAL

College, ILKAL-38F) 25
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VAV SANGHA'S
5. VIMARTS,; SCIENCE AND COMMERCE-COLLEGE.
ILEAL =587125
EVARRT Faeghds g =)

| UG PEFARTMENT OF COMPUTER SCIENCE
AFROUECT REFORT ON
i “E STURY ON LIBRARY MANAGEMENT SYSTEM *
I Subtmitied n partal Teffiltment for the award of the dsgras of
BACHILOR OF SCIENCE IN COMPUTER SCIENCF

During the academic year 2023-2024

| SUBMITTED BY
Wr. Raju. Chandragiri Rea Mo : 151021500 59
Wr. Varun, Raibagi Reg fo. : U E‘FQH 50085
Miss. Arpita. Angadi RooMNo | UISIG2150014
Miss. Vaishiansv. Kulkarn) Fag o 1 5102150007
Wiss, Vishalakshi, Band Reg Mo UASIQ2150439
Mr. Shandrashokir Hugar Reg Mo | U15/02150043 T

UNCER THE BLI_I.IHI NCE OF
Mizs. Shraecavigolur
Wrishankargoudn, Sunkaa

UG DEPARTMENT GF COMPUTER SCIENCE




Actrediten in ‘A" Greds by NAART

UG DEFARTMENT OF CQM PUTER S5CIENCE

CERTIFICATE
THIS ISTO CERTIFY THAT
M. Raju. Chandragirl Reg No : U15/82180051
Mr. Varum, Ralbigl Reg.No .u'w_m:mh;-uﬂs
Miss. “Arpita ‘Angadi Aeg No : U1RIAZ150014
Miss. Vaishanavl, Kulkarmni Reg Mo : LASI02150007
Migg, Vichalakahi. Bendl Reg Ne : U15I02150138
Wr. Chandrashekar Hugar Rag No .I.I'!EJQE{MHE}

Have Satisfactorily Comploted the Project on YA STUDY ON LIBRARY
MM“ in the partial fulfilment for the regquirement of

evae p Calemes

Commeroe Collugs,




A Project Report On

“LIBRARY MANAGEMENTSYSTEM™

Subimitted i Partia) Folfillment of

BACHELOR OF SCIENCE
Hy
1. Vaishnavi Kulkarni UISIQ2150007
2. Arpita Angadi U151Q2150014
3. Raju Chandragiri U 15102150051
4. Varun Raibagi UISI02150085
5. Vishalakshi Bandi U1510Q2180139
6. Chandrushekar Hugar UISIQ2150043

lnder the g_uidﬂne_e of

Mr. Shankargouda Sunkad

DEPARTMENT OF COMPUTER SCIENCE

(Sessjon: 2021-24)

LIBM AR M AMAGERSENT SYSTEM

P e |




INTERNAL GUIDE'S CERTIFICATE

This ls to cartify that the ploject entitied "LIBRARY MANAGEMENT SYSTENT (5 an kroup werk of
1A VAISHNAY KULIARNI, W ARPITA ANGADI, Mr. RAI CHANDRAGI, Wi VARUN RAIBAGH, M3,
WiSHALA BAND! & Mr: Chandrashekar Hugar Rani Channamima University Bemination Reg. to-
(15102 150007, U1SI021S0014, U1SI02 150051, U1 $IQ2IS0085, LI5I02150139, ULS1A2156043 of finat”
reae BN, SYNUV SANGHA'S S, Vi M ARTS. SCIENCE & COMMERCE COLIEGE, ILKAL, naiw i being
subrmirted in the gartiat fulfiliment requirement for the award af the degree of Bachelor of Sciénce.

| furthler certify that thie warl s original and rtudenu'ha-m marde all bast eﬂnru to Lirltig the work In
oL thils Forfat

tlee sl Finf-ﬁ'aﬁ'km'gqi.ida'ﬂ_i

Dz SN Arts, Sclence & Commerte
College, lkal,

4 LIBRARY MANAGEMENT SYSTER
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ABSTRACT

Library Managomen Systens js & svstem which muintains the iniermatian bbeiut the bogks
prisedt b9 ilie filiry, their authors, the members 6F Hbrary o whiom books wre tsed, liben:
st and alt: This is very: diffizult o organize manually, Makntenanee of aft this mfepsation
mially B a veny domplex msk, Dwing to the wdvanenient of lechnalogy, argantzation of on
Cintine: Library becomis ik’ mﬁpi: The Library hiﬁmgnmmu Bk hedn desipned (o

'r.:umjm_l_:iriu e automatd (he operations performed iwer the in,l_'q:nnm'mn-nhhu the membyrs;

Boek pex ey and returmia b nll'mh_n_.n-qrprmiﬁn;. Thix campuierizution of lihgiry helps i i

Hrslarives aF ity Wiﬂmm:ﬁ:'il reditces the wiltkTonu of manhgemint s matof the mumial

sl diate tFn':Hlli_'EIi:
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DECLARATION

Wo are herehy teclare that the Project entitied "LIBRARY MANAG EMENT SYSTEM"
dbne &t5 v wi Arix, Sj-i:_nmer & Commerde Callege, Hkal bas oot been i Ay cine dunllnlhﬂ for
subimir o ey ather Liniversity for the mward of any deégme, Tul the lg-g_ﬂ't.:-l' our knowledge ather s .
ud, 7 ote N submiiied o diny dther witiversily. This projecr is doe in partial fulfillhiment af the
requiremest for e gwand of degree of HACHELOR OF SCI;‘:HL‘E 1o be subnitted s fing)
!-l:l'!mn*r- project as pam of e clrelgy by |

- I VaishnaviKulkami 015102180007 Viatihelt
2. Arpitd Angadi UISI021 86014 A Pogrd
3. Raju Chandragiri U151Q218005] S o
4. Variun Raibai U151Q2150085 Vs
5. Vishalakshi Bandi 1115102150140 S5l

6. Chandrashekar Hugar 115102150043
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Offee Ne: 9731240260
Phane Np: 9902683548

Post Box No : 3 Shri VijayMahantesh Vidyavardhah Sanghi's
Shri VijayMabantesh Arts, Science & Commerce
College, ILKAL— 587125,
: Dt Bagalkot Kamataka: State
D, 5.5, Awati Aceredited at* A’ Grade by NAAC
A NP LD [ AT et b Bt ot Linfviersidy Jamakhandi  Cemme Cosle: 671183
Principal _ - .
£ Mait iwmnﬂw@mahnm Weht wwﬂﬂdﬁ#&:ﬂhﬂhﬂu.in

CAREER AND COUNSELING CELL

Program Coducted during the year 2023-24

SLNa Date Program Resource Ferson No. af
Students
Benefited
81 10-07-2024 | Career Oppurtunities after Degree Shri. Devenidra Naganur 58
' ' Pragutl Poshak . Graduate
. Finishung School Hubli
0 | N5-08-2024 | Career Guidance and Job Oppriunies Shri. Umesh Pujar 40
Deshupamie Foundation .
Hubli
Total No students benefited 9y

i
PRINCIPAL
SR, Arts, Stlence and

Commerce Collége, ILKAL
College Code: 6213




BVMVVE'S
S.V.M ARTS, SCIENCE AND COMMERCE COLLEGE
ILKAL-587 125

IQAC Initiative
Career & Counselling Cell and Placement Cell in Association ‘
with Pragati Poshaka, Hubballi =

Organizes

Orientation Program on

“«Career Opprtunities after Degree”

for

B.Sc./BA/B.Com Final Year Students
10-07-2024

1
At 11.10 AM Venue: L.H.:No:-12 -

Resource Person:

Mr.Devendra Naganur
Peagat Poshal Graduare Finishing School
Hubhalli

REPORT

™ |

|
1--#"41:%1.

500 Arts, Science and
Commirce Collage, ILKAL
Collope Code: 5218




BVMVVE'S FII | i

S.V.M ARTS, SCIENCE AND COMMERCE EDLLEGE
ILKAL-S587 125

;
IQAC Initiative |

l !fﬁ.j f 2!.'_'-;1"1‘{{,",'-, ; j_,; r

Topic : “Career Opprtunities after Degrui"-.f 2" o
:
L]

Resource Person: Mr. Devendra Hmnu.r
Prigati Poihuk Ornduatss Finishing School, Hubballd

Date  :10-07-2024 3
i 8

Attendence Report ﬁ
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SVMVVE'S
S.V.M ARTS, SCIENCE AND COMMERCE COLLEGE
ILKAL-587 125

Career und cuunas!.-ing Cell and Phunmnnt Cell in Aunnmtinn |
with Pragati Poshak, Hubballi i

STUDENT'S FEEDBEACK

s Rl i i s T e . i 1 & o O e Py 5 e ~—.u-i'l

1. Name of the Resource Pmnn_ Mr,Devendra Naganur L

Pragati Poshalc, Hubballi | PR,
1. Tapic : “Career Oppurtunities i:.fl:_ar
Degree”
3. Date : 10-07-2024 : '
4. Quality of Information : Average
Ex.:.'-".'-ll':nl ‘
5. Overall Rating : Average | Good

Excetlent |

&. Opinion about the program
& The Co MMunTeedion fo vey excellent -
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SVMVVE'S .
S.V.M ARTS, SCIENCE AND COMMERCE COLLEG
ILKAL-587 125

IQAC Initiative

Carcer & Counselling Cell and Placement Cell in Association_ |
with Pragati Poshaka, Hubballi

Organizes

Orientation Program on

“Career Opprtunities after Degree”

for

B.Sc./BA/B.Com Final Year Students
10-07-2024

At 11.10 AM Venue: L.H.No: 12 |

Resource Person:

Mr.Devendra Naganur

Pragit: Poshak Graduste Finishing Schoal
Hubballi

REPORT




SVMVVS'S

S.V.M ARTS, SCIENCE AND COMMERCE COLLEGE
ILKAL-587 125

IQAC Initiative

Students Attendance Report .

e W i d il
Tople : “Career Opprtunities after Degree”
Resource Person: Mr. Devendra Naganur
Prugeti Poshak Graduatee Finishing School, Hubhalli
Date : 10-07-2024
Attendence Report
SiNa | Name of the Stadens Claan Nign
! l Mahalaxmi & Savaganaday: Be. O MG
~_|9fdymskaer W0 palfl~ TEScll=en N wWp
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_ SVMVVS'S ' |
S.V.M ARTS, SCIENCE AND COMMERCE COLLEGE
ILKAL-587 125

STUDENT'S FEEDBACK [

T S -y
1. Name of the Resource Person: Mr.Devendra Naganur
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OUESTION BANK B.SC-5 SEM PHYSICS PAPER-1&IT

S VM ARTS, SCIENCE AND COMMERCE COLLEGE ILKAL-587125
DEPATMENT OF PHYSICS

PAPER-I: Classical Mechanics and Quantum Mechanics- I

UNIT I
Introduction to Newtonian Mechanics: Frames of references, Newton’s laws of motion, inertial

and non-inertial frames. Mechanics of a particle, Conservation of linear momentum, Angular
momentum and torque, conservation of angular momentum, work done by a force, conservative
force and conservative energy. Lagrangian formulation: Constraints, Holonomic constraints, non-
holonomic constraints, Scleronomic and Rheonomic constraints. Generalized coordinates, degrees
of freedom, Principle of virtual work, D’Alembert’s principle, Lagrange equations. Newton’s
equation of motion from Lagrange equations, simple pendulum, Atwood’s machine and linear

harmonic oscillator.

TWO MARK QUESTIONS

—

What is frame of reference?

What is inertial frame of reference?

What is non-inertial frame of reference?

State Newton’s first law of motion

State Newton’s second law of motion

State Newton’s third law of motion

State the law of conservation of linear momentum

State the law of conservation of angular momentum

A e A o

State the law of conservation of energy

—
S

. Define torque

—_
—

. Define conservative force

—_
[\

. Define work done by force

—_
(98]

. What are the holonomic constraints?

—_
~

. What are the non-holonomic constraints?

—_
92

. What are the scleronomic constraints?

—
[*)}

. What are the rheonomic constraints?

—_
3

. What is degree of freedom?

—
oo

. State the principle of virtual work

—_
\O

. State D’ Alembert’ principle

KSG & PDE-SVM COLLEGE ILKAL 1
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FOUR MARK QUESTONS

—_

State and prove the law of conservation of linear momentum
State and prove the law of conservation of angular momentum
State and prove the law of conservation of energy

Write a note on constraints

Explain the generalized coordinates

Explain the generalized displacement and velocity

Explain the generalized force

Explain the generalized potential energy

e A R o

Derive Newtons equation of motion from Lagrange’s equation
10. Derive equation of motion of simple pendulum from Lagrange’s equation
11. Derive the equation motion for linear harmonic oscillator from Lagrange’s equation

12. Derive the equation of motion for Atwood machine using Lagrange’s equation

EIGHT MARK QUESTIONS

1. Explain the generalized coordinates displacement and velocity

2. Derive Lagrange’s equation from D’ Alembert’s principle.

KSG & PDE-SVM COLLEGE ILKAL 2
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UNIT II
Relativity: Newtonian principle of relativity. Non-Inertial Systems: Non-inertial frames and

fictitious forces. Uniformly rotating frame. Special Theory of Relativity: Michelson-Morley
Experiment and its outcome. Postulates of Special Theory of Relativity. Lorentz Transformations.
Simultaneity and order of events. Lorentz contraction. Time dilation. Relativistic transformation of
velocity, frequency and wave number. Relativistic addition of velocities. Variation of mass with
velocity. Massless Particles. Mass energy Equivalence. Relativistic Doppler effect. Relativistic

Kinematics. Transformation of Energy and Momentum.

TWO MARK QUESTIONS

—

What is fictitious force

What is the outcome of Michelson’s experiments?
State the postulates of special the theory of relativity
What is length contraction?

What is time dilation

State the relativistic transformation of velocity

State the relativistic transformation of frequency

State the relativistic transformation of wave number

A A A R o

Write the mass energy relation and explain the notations

10. Write the expression for the variation of mass with velocity

FOUR MARK QUESTIONS

1. Explain Newtonian principle of velocity

State and explain uniformly rotating body
Derive an expression for the length contraction
Derive an expression for the time dilation
Derive relativistic addition of velocities
Derive Einstein mass energy relation

Write a note on relativistic Doppler effect

e A U B

Write a note on transformation of energy and momentum

EIGHT MARK QUESTIONS

1. Describe Michelson —Morley experiment
2. Derive Lorentz transformation equations

3. Derive variation of mass with velocity

KSG & PDE-SVM COLLEGE ILKAL 3
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UNIT IIT
Introduction to Quantum Mechanics: Brief discussion on failure of classical physics to explain

black body radiation, Photoelectric effect, Compton effect, stability of atoms and spectra of atoms.
Compton scattering: Expression for Compton shift (With derivation). Matter waves: de Broglie
hypothesis of matter waves, Electron microscope, Wave description of particles by wave packets,
Group and Phase velocities and relation between them, Experimental evidence for matter waves:
Davisson- Germer experiment, G.P Thomson’s experiment and its significance. Heisenberg
uncertainty principle: Elementary proof of Heisenberg’s relation between momentum and position,
energy and time, Illustration of uncertainty principle by Gamma ray microscope thought
experiment. Consequences of the uncertainty relations: Diffraction of electrons at a single slit, why

electron cannot exist in nucleus? Two-slit experiment with photons and electrons. Linear

superposition principle as a consequence.

TWO MARK QUESTIONS

1. What is photoelectric effect?

What is Compton effect?

Write the expression for Compton shift

What are the matter waves?

Give the expression for de-Broglie wavelength in terms of momentum and energy
Give the relation between group velocity and phase velocity

What is uncertainty principle

® 2N R wN

Give the expression for uncertainties in a) momentum and position b) Energy and time

FOUR MARK QUESTIONS

—

Explain the failure of classical physics to explain black body radiation

Derive an expression for de-Broglie wavelength in terms of momentum and energy
Write a note on electron microscope

Derive the relation between the group velocity and phase velocities

Describe the evidence of matter waves by Davisson —Germer experiments
Describe the evidence of matter waves by G P Thomson experiments

State and explain Heisenberg uncertainty principle

Explain illustration of uncertainty principle by Gamma ray microscope

A e A U T o

Explain illustration of uncertainty principle in case of diffraction at a single slit
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EIGHT MARK QUESTIONS

1. What is Compton effect? Derive an expression for Compton shift

2. Describe the experimental evidence of matter waves by Davisson —Germer experiments

3. Describe the experimental evidence of matter waves by J P Thomson experiments and its
significance.

4. State and explain Heisenberg uncertainty principle and derive the relation for a) momentum

and position b) Energy and time.

KSG & PDE-SVM COLLEGE ILKAL 5
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UNIT 1V
Foundation of Quantum Mechanics: Probabilistic interpretation of the wave function -

normalization and orthogonality of wave functions, Admissibility conditions on a wave function,
Schrodinger equation: equation of motion of matter waves - Schrodinger wave equation for a free
particle in one and three dimension, time-dependent and time-independent wave equations,
Probability current density, equation of continuity and its physical significance, Postulates of
Quantum mechanics: States as normalized wavefunctions. Applications of Schrodinger’s equation
— for free particle, particle in one dimensional box derivation of Eigen values and Eigen function
for infinite and finite potential well. Tunnelling. Transmission across a potential barrier, the
tunnelling effect. Scanning tunnelling microscope (STM). Development of Schrodinger’s equation

for One dimensional Linear harmonic oscillator. Concept of zero - point energy.

TWO MARK QUESTIONS

—

State the condition for normalization and orthogonality of wave function

2. State the probability current density
3. Give the equation of continuity
4. Write the Schrodinger time dependent wave equation
5. What are the eigen values and eigen functions
6. What is Tunnelling
7. What is Tunnelling effect
8. What is zero-point energy
9. Whatis STM
FOUR MARK QUESTIONS

1. State admissibility condition on a wave function

Derive Schrodinger wave equation for free particle

Derive Schrodinger time dependent wave equation

Derive Schrodinger time independent wave equation

Explain the equation of continuity and its physical significance

State the postulates of quantum mechanics

A

Give the construction and working of scanning Tunnelling microscope

EIGHT MARK QUESTIONS

1. Derive Schrodinger time dependent and independent wave equation
2. Derive Schrodinger wave equation for a particle in one dimensional box

3. Derive Figen values and Eigen functions for infinite potential well

KSG & PDE-SVM COLLEGE ILKAL 6
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4. Derive Eigen values and Eigen functions for finite potential well
5. Derive Schrodinger wave equation for one dimensional linear harmonic oscillator. Explain

the concept of zero-point energy

. ________________________________________________________________________________________________|
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Paper-11I: Elements of Atomic, Molecular & Laser Physics (Theory)

UNIT 1
Basic Atomic models

Thomson’s atomic model; Rutherford atomic model — Model, Theory of alpha particle scattering,
Rutherford scattering formula; Bohr atomic model — postulates, Derivation of expression for radius,
total energy of electron; Origin of the spectral lines; Spectral series of hydrogen atom; Effect of
nuclear motion on atomic spectra - derivation; Ritz combination principle; Correspondence
principle; Critical potentials — critical potential, excitation potential and ionisation potential;
Atomic excitation and its types, Franck-Hertz experiment; Sommerfeld’s atomic model — model,

Derivation of condition for allowed elliptical orbits.

Basic Atomic models

2 Marks Questions

1)
2)
3)
4)
5)
6)
7)
8)
9

What is Thomson’s atom model?

What are merits and demerits of Thomson’s atom model.
Write any two major limitation of Thomson atomic model.
What is Rutherford’s atom model?

What are merits and demerits of Rutherford’s atom model.
What is critical potential?

What is excitation potential?

What is ionisation potential?

Mention main ways of exiting an atom.

4 Marks Questions

1)
2)
3)
4)
5)
6)
7)

Explain Bohr postulates of hydrogen atom.

Derive an expression for radius of electron.

Derive an expression for total energy of electron.

Explain the Spectra series of the hydrogen atom.

Derive an expression for Ritz-Rydberg combination principle.
State and explain Correspondence principle.

Explain Sommerfeld’s relativistic theory.

8 Marks Questions

1)
2)
3)
4)
5)

Explain the theory of alpha particle scattering.

Derive an expression for Rutherford scattering formula.

Discuss Effect of nuclear motion on atomic spectra.

Describe Frank-Hartz experiment for determining the critical potentials.
Derive an expression of condition for allowed elliptical orbits.

. ________________________________________________________________________________________________|
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UNIT II- Vector atomic model and optical spectra

Vector atom model — model fundamentals, spatial quantization, spinning electron; Quantum
numbers associated with vector atomic model; Optical spectra — spectral terms, spectral notations,
selection rules. Spin-orbit coupling/Spin-Orbit Interaction (qualitative). Coupling schemes — L-S
and j-j schemes; Pauli’s exclusion principle; Magnetic dipole moment due to orbital motion of
electron — derivation; Magnetic dipole moment due to spin motion of electron; Stern-Gerlach
experiment — Experimental arrangement and Principle; Fine structure of spectral lines with
examples.

Zeeman effect: Experimental study, Types: normal and anomalous Zeeman effect, Quantum

theory of normal Zeeman effect. Energy level diagram for Sodium-D lines. Paschen back effect

2 Marks Questions

1) Who proposed the first atomic model?

2) What is the size of an atom?

3) Which is the first nuclear model?

4) What is the space quantization?

5) What is electron spin?

6) What is the magnitude of the orbital angular momentum?
7) What is the magnitude of the spin angular momentum?
8) What is orbital quantum number?

9) What is spin quantum number?

10) What is total angular quantum number?

11) What is magnetic orbital quantum number?

12) What is magnetic spin quantum number?

13) What is LS coupling?

14) What is jj coupling?

15) State Pouli Exclusive Principle.

4 Marks Questions

1) Explain the terms a) Space quantization b) Electron spin.
2) Write a note on quantum number associated with vector model of the atom.
3) Obtain an expression for the magnetic movement due to orbital motion.

4) Obtain an expression for the magnetic movement due to spin motion.

KSG & PDE-SVM COLLEGE ILKAL 9
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8 Marks Questions

1)
2)

3)
4)

Describe with theory of Stern-Gerlach’s experiment.

Mention the salient features of vector model of atom. Explain the different quantum
numbers associated with it.

State and explain Pauli Exclusion Principle.

Explain Electron Configuration of a Single valency electron and Two valency electron.

Zeeman effect

2 Marks Questions

1)
2)
3)
4)
5)
6)
7)
8)
9

What is Zeeman effect?

Mention the types of Zeeman effect.

What is Normal Zeeman effect?

What is Anomalous Zeeman effect?

What is Larmor precession?

What is Paschen back effect?

What is Stark effect?

Distinguish between normal Zeeman effect and anomalous Zeeman effect

What is Lande g factor?

4 Marks Questions

1)
2)
3)

What is Larmour’s precession? Mention the expression for Larmour frequency?
Outline the theory of normal Zeeman Effect.

Outline the theory of anomalous Zeeman Effect.

8 Marks Questions

1)

2)
3)

4)

Describe the experimental setup to observe the Zeeman Effect. Hence derive an
expression for Zeeman Shift.

Give the quantum theory of normal Zeeman effect.

Explain Larmor’s precession. Derive an expression for magnetic moment due to
orbital motion of electron.

Explain the energy level diagram of Sodium D- line.

KSG & PDE-SVM COLLEGE ILKAL 10
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UNIT III- Molecular Physics & Laser

Molecular Physics

Types of molecules based on their moment of inertia; Types of molecular motions: Rotational and
Vibrational motions and energies. Microwave Spectra: Theory of rigid rotator — energy levels and
spectrum. Infra-Red Spectra: Theory of vibrating molecule as a simple harmonic oscillator —
energy levels and spectrum.

Raman effect — Stoke’s and anti-Stoke’s lines, characteristics of Raman spectra, classical and
quantum theory of Raman effect. Experimental set up of Raman Effect. Applications of Raman
effect.

Laser Physics

Interaction of radiation with matter: Induced absorption, spontaneous emission and stimulated
emission. Finstein’s A and B coefficients — Derivation of relation between Einstein’s coefficients
and radiation energy density; Condition for amplification of light; Population inversion; Methods
of pumping; Requisites of laser — energy source, active medium and laser cavity; Three level

energy diagram. Construction and Working principle of Ruby Laser. Characteristics of laser light

Molecular Physics
2 Marks Questions

1) What is band spectra?

2) Mention the types of molecular spectra.
3) What is electronic spectra?

4) What is vibrational-rotational spectra?
5) What is pure rotational spectra?

6) What is Zero-point energy?

4 Marks Questions

1) Distinguish between line spectra and band spectra

2) Find the expression for reduced mass of rigid diatomic molecule.
3) Explain the of molecular spectra.

4) Explain the types of molecular motion.

5) Explain the types of molecular energies.

. ________________________________________________________________________________________________|
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6)
7)

8)
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Explain the of Selection rule governing a pure rotational spectra of diatomic molecule
as rigid rotator.

Explain the of Selection rule governing a pure rotational spectra of diatomic molecule
as non-rigid rotator.

Explain the of Selection rule governing a vibrational-rotational spectra of diatomic
molecule as a simple hormonic oscillator.

8 Marks Questions

1)

2)
3)

Obtain an expression for the rotational energy of a diatomic molecule assuming it to
be a rigid rotator.

Derive an expression for the energy of diatomic molecule as a non-rigid rotator.
Derive an expression for the vibrational spectra of diatomic molecule as a simple
hormonic oscillator.

Raman effect

2 Marks Questions

1)
2)
3)
4)
5)
6)
7)
8)
9)

What is Raman Effect?

What is Stoke’s line?

What is antistoke’s line?

What are Raman lines?

What is coherent scattering?

What is incoherent scattering?

Mention two characters of Raman lines.
Mention any two applications Raman Effect.
Is scattered light polarized?

10) State and explain Rayleigh law of scattering.
11) What is Raman shift?

4 Marks Questions

1)
2)
3)
4)
5)
6)
7)
8)

Distinguish between Coherent scattering and Incoherent scattering.
Distinguish between Stokes line and Antistoke’s line.

Mention the application of Raman Effect.

What is Raman Effect? Describe Raman Spectra.

Discuss the Quantum theory of Raman Effect.

Explain the Raman experimental setup and observations.

Give the classical theory of Raman Effect.

Write the characteristic properties of Raman lines.

KSG & PDE-SVM COLLEGE ILKAL 12
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8 Marks Questions

1)

2)

3)

4)

What is Raman Effect? With a neat diagram explain the experimental setup of Raman
Effect. Mention the two application of Raman Effect.

Give the classical theory of Raman Effect and Write the characteristic properties of
Raman lines

(a) Distinguish between Coherent scattering and Incoherent scattering.

(b) Mention the application of Raman Effect.

(a) Write the characteristic properties of Raman lines

(b) Distinguish between Stokes line and Antistoke’s line.

Laser Physics

2 Marks Questions

1)
2)
3)
4)
S)
6)
7)
8)
9

What does LASER stands for?

What is Stimulated absorption?

What is Spontaneous emission?

What is Stimulated emission?

What is meant by optical pumping?

What is metastable state?

What is population? How it can be achieved?

What is the average life time of an atom in a metastable state?

Mention the important condition for laser action.

10) Mention the applications of laser

11) Mention the types of laser.

12) What are Einstein coefficients?

13) Explain the difference between Ordinary light and Laser light
4 Marks Questions

1)
2)
3)
4)
5)
6)
7)
8)

Explain Laser action.

Explain the basic principle of laser.

Explain the term population inversion and optical pumping.
Derive an expression for Einstein coefficients relation.
Explain the construction of Ruby laser.

Explain the working of Ruby laser.

Mention the characteristics of laser.

Explain the three-level energy diagram for LASER action.

KSG & PDE-SVM COLLEGE ILKAL 13
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8 Marks Questions

1) Discuss the important applications of LASER.
2) Derive an expression for Einstein coefficients relation.

3) Explain the construction and working of Ruby laser.

UNIT IV- Statistical Mechanics
Concepts of thermodynamic ensembles (micro-canonical, canonical and grand canonical
ensembles). Phase Space- Micro state & Macro state. Thermodynamic probabilities. Maxwell-
Boltzmann Statistics. Derivation for Maxwell- Boltzmann distribution function. Limitations of
Maxwell- Boltzmann Statistics. Concepts of Bosons and fermions. Bose-Einstein Statistics.
Derivation for Bose- Einstein distribution function. Fermi-Dirac Statistics. Derivation for Fermi-
Dirac distribution function. Comparison of Maxwell- Boltzmann Statistics, Bose-Einstein

Statistics, Fermi-Dirac Statistics.

2 Marks Questions

1) What is Micro state & Macro state.
2) What is Fermi energy?

3) What is fermions?

4) What is Ensembles?

5) What is phase space?

4 Marks Questions

1) Explain MB Statistics.

2) Explain BE Statistics.

3) Explain FD Statistics.

4) Distinguish between MB, BE & FD statistics.

5) What is ensembles? Explain different types of enswmbles.

6) Explain the limitations of MB statistics.

8 Marks Questions

1) Derive an expression for Maxwell-Boltzmann Distribution Law.
2) Derive the distribution function of Bose- Einstein statics.

3) Derive an expression for Fermi-Dirac Distribution Law.

. ________________________________________________________________________________________________|
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Electronic Instrumentation & Sensors (Theory)

AC power and its characteristics, Single phase and three phase, Need for DC power supply and
its characteristics, line voltage and frequency, Bridge rectifier.

Filters: Capacitor and inductor filers, L-section and m-section filters, ripple factor, electronic
voltage regulators, stabilization factor, voltage regulation using ICs.

Basic electrical measuring instruments

Cathode ray oscilloscope- Block diagram, basic principle, electron beam, CRT features, signal
display. Basic elements of digital storage oscilloscopes. Generation of Lissajous figures.

Basic DC voltmeter for measuring potential difference, Extending Voltmeter range, AC
voltmeter using rectifiers.

Basic DC ammeter, requirement of a shunt, Extending of ammeter ranges.

Electrical fuses: different types. Circuit breakers: types, principle and applications .

Power supply

2 Marks Questions

1) What is Power supply?

2) What is regulated power supply?

3) What is Un-regulated power supply?

4) What is rectifier?

5) Mention the types of rectifiers.

6) What is PIV?

7) What is rectifier efficiency?

8) What is ripple factor?

9) What is voltage regulation?

10) Mention the types of rectifiers.

11) Define stability factor.

12) What is filter?

13) Mention the types of filters.

14) Mention the types of IC voltage regulator.

KSG & PDE 1
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4 Marks Questions

1)
2)

3)

4)

5)
6)
7)

8)
9)

Explain the block diagram of power supply.

Why bridge rectifiers are preferred to other rectifier circuits? Explain the working of a
bridge rectifier.

Explain the working of power supply choke input filter with a neat diagram.

Explain the working of power supply capacitor input (pi-section) filter with a neat
diagram.

Explain the working of power supply capacitor filter with a neat diagram.
Distinguish between Capacitor filters, L-section and w —section filters.
Explain Fixed voltage regulators.

Explain Adjusted voltage regulators.
Explain Regulated Dual Supplies.

8 Marks Questions

1)

2)

3)

4)

a) What is rectifier? Mention the types of rectifiers.

b) With neat circuit diagram explain the working of bridge rectifier.

Explain the working of bridge rectifier with a neat diagram.compare bridge rectifier
with full wave rectifier.

Explain the action of LC and Pi type filters in case of a power supply.
Discuss the IC voltage regulator.

Basic electrical measuring instruments

2 Marks Questions

1)
2)
3)
4)
S)
6)
7)
8)

What is CRO?

State the principle of CRO.
Mention the uses of CRO.
What is fuse?

Mention the types of fuses.
What is Electron gun?

What is electrostatic focusing?

What is persistence?

KSG & PDE 2
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9) Define Luminescence.

10) What is synchronization?

11) What is the significance of CRO?
12) Mention the advantage of CRO.

13) Mention the disadvantages of CRO.
14) What are Lissajous figures?

15) What is voltmeter?

16) Mention the types of voltmeters.

17) What is ammeter?

18) Mention the types of ammeters.

19) What is electric fuse?

20) Mention the types of fuses.

21) What is circuit breaker?

22) Mention the types of circuit breaker.
23) What are the applications of circuit breaker.

4 Marks Questions

1) Explain the block diagram of CRO.
2) Mention the uses of CRO.

3) Explain Construction of CRT.

4) Explain working of Electron gun.

5) Explain Construction of Electron gun.
6) Explain Time base operation of CRO.
7) Explain Specifications of a CRO.

8) Explain block diagram of digital storage oscilloscope.

9) Explain the measurement of voltage.

10) Explain the measurement of frequency.
11) Explain the measurement of phase angle.
12) Compare an ammeter with voltmeter.

13) Explain the principle of Circuit breaker.

8 Marks Questions

1) Explain Front panel controls of a CRO.

2) Explain measurement of voltage, frequency & phase using Lissajous figures.

KSG & PDE
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UNIT II-Wave form generators and Filters
Basic principle of standard AF signal generator: Fixed frequency and variable frequency,
AF sine and square wave generator, basic Wein-bridge network and oscillator configuration,
Triangular and saw tooth wave generators, circuitry and waveforms. Passive and active filters.
Fundamental theorem of filters, Proof of the theorem by considering a symmetrical T-network.
Types of filters, Circuitry and Cut-off frequency and frequency response of Passive (RC) and
Active (op-amp based) filters: Low pass, high pass and band pass.

Wave form generators and Filters

2 Marks Questions

1) What is signal generator?
2) What is Cut-off frequency?
3) What is symmetrical T-network?
4) What is image impedance
5) What is characteristic impedance?
6) Define a filter. How are filters classified?
7) What is frequency response?
8) What is pass band & a stop band?
9) What is Passive filter?
10) What is Active filter?
11) What is Low pass?
12) What is high pass?
13) What is band pass?
14) What is constant k type filter?
4 Marks Questions

1) Explain block diagram of Signal generator.
2) Explain basic Wein bridge network.
3) Explain triangular wave generator.

4) Explain sawtooth wave generator.

8 Marks Questions

1) With neat circuit diagram explain AF Sine and Square Wave Generator.
2) Discuss the Mathematic proof of fundamental theorem of filter.
3) Derive an expression for cut-off frequency of the Constantk Type Low Pass Filter.

. ________________________________________________________________________________________________|
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4) Derive an expression for cut-off frequency of the Constantk Type High Pass Filter.

5) Derive an expression for cut-off frequency of the Constantk Type Band Pass Filter

6) Derive an expression for cut-off frequency of First order Low pass filter and draw is
frequency response.

7) Derive an expression for cut-off frequency of First order High pass filter and draw is
frequency response.

8) Derive an expression for cut-off frequency of First order Band pass filter and draw is
frequency response.

UNIT III- Transducers and sensors

Definition and types of transducers. Basic characteristics of an electrical transducer, factors
governing the selection of a transducer, Resistive transducer-potentiometer, Strain gauge and types
(general description), Resistance thermometer-platinum resistance thermometer. Thermistor.
Inductive Transducer-general principles, Linear Variable Differential Transducer (LDVT)-

principle and construction, Capacitive Transducer, Piezo-electric transducer, Photoelectric

transducer, Photovoltaic cell, photo diode and phototransistor — principle and working.

2 Marks Questions

1) Define transducers.

2) Mention the types of transducers.

3) Mention any two applications of transducer.
4) What is active transducer?

5) What is resistive transducer?

6) What is inductive transducer?

7) What is strain gauge?

8) What is LVDT?

9) What is thermistor?

10) Mention the types of thermistors.

11) What are the application of thermistor.

4 Marks Questions

1) Write the characteristics of transducer.
2) Write a note on resistive transducer.

3) Mention the types of Strain gauges.

. ________________________________________________________________________________________________|
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4) Explain Resistance thermometer.

5) Explain principle & working of Capacitive transducer.

6) Explain principle & working of Photo electric transducer.
7) Explain principle & working of Photovoltaic cell.

8) Explain principle & working of Photo diode.

9) Explain principle & working of Phototransistor.
8 Marks Questions

1) Explain the construction and working of LVDT.

2) Explain the principle & working of Piezo electric transducer.

UNIT IV-MATHEMATICAL PHYSICS
Fourier Series: Periodic functions. Orthogonality of sine and cosine functions, Dirichlet
Conditions (Statement only). Expansion of periodic functions in a series of sine and cosine
functions and determination of Fourier coefficients. Complex representation of Fourier series.
Expansion of functions with arbitrary period. Expansion of non-periodic functions over an
interval. Application. Summing of Infinite Series.
Laplace transform: Definition, transform of elementary functions, inverse transforms,
transform of derivations, differentiation and integration of transforms. Difference between

Laplace and Fourier transform.

Fourier Series
2 Marks Questions
1) Define periodic function with examples.
2) Write any two examples of periodic function for Fourier series.

3) Find the Fourier transform of %

4 Marks Questions

1) Write the Dirichlet’s conditions for Fourier series.

2) Find the Fourier sine & cosine transform of f(z) = .

. . 1 |x| <a
3) Find the Fourier transform of f(¢) =
0 |x| >a

. ________________________________________________________________________________________________|
KSG & PDE 6
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2

4) Find the Fourier transform of 7(¢) = ! [ <a
0 |t| >a
i ' -7 <1
5) Find the Fourier transform of /() = 0 1
t>

6) Find the Fourier transform of f(r) =e™ +4e™ .

7) Find the sine transform of f(¢) ={

8) Define and prove complex representation of Fourier series.

sint when 0<t<a

0 when t>a

8 Marks Questions

1) Find the Fourier series of f(x)=x and sketch this graph from x=—-4rtwox=4r.

2) Represent the function f(x)=x, (-=,7) then%—l—

11

3) Determine Fourier coefficient a,,a,,b, .

4)

Explain Orthogonality of sine & cosine functions

Laplace transform:

2 Marks Questions

1)
2)
3)

4)

5)

6)

7)

8)

What do you mean by Laplace transform?
Find the Laplace transformation of e“

What do you mean by Inverse Laplace transform?

Find the Laplace transformation of {116“ }

1

s2i16}
|

Find the Inverse Laplace transformation of { - ! 25}
s+

Find the Inverse Laplace transformation of

Find the Inverse Laplace transformation of

1
W
~

(s-2

Find the Inverse Laplace transformation of [( i 6)}
5

4 Marks Questions

1)

State and explain linear property of Laplace transform.

—+——=+
3 57

1 1

9 11

1

2) State and explain change of scaling property of Laplace transform.

3) State and explain any two properties of Laplace transform.

4) State and explain Convolution theorem for Laplace transform.

KSG & PDE

b



ASSIGNMENT OUESTIONS B.SC-6 SEM PHYSICS PAPER-IT

5) Find the Laplace transformation of sin2¢ sin3z.

6) Find the Laplace transformation of Z{e“ sinh bt} .

7) Find the Laplace transformation of [ 1205 }

(s =D(s +2)(s* =25 -3)

8) Explain Laplace transform of derivative.

9) Find the Laplace transformation of f(¢) = #* using the transform of derivative.
10) Find the solution of y"+4y'+13y =20e™,y(0)=¢,'(0) = 3.

11) Discuss the difference between Laplace transform & Fourier transform.

12) Establish the relation between Fourier transform & Laplace transform.

KSG & PDE 8
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Molecular Spectra

UNIT -I111

Molecular Physics

Types of molecules based on their moment of inertia; Types of molecular motions: Rotational and
Vibrational motions and energies.

Microwave Spectra: Theory of rigid rotator — energy levels and spectrum.

Infra-Red Spectra: Theory of vibrating molecule as a simple harmonic oscillator — energy levels

and spectrum.

Introduction: A band of colours or a patch of a colours obtained by dispersion of light is called
Sspectrum.

An emission or absorption produced in some group of frequencies overlap over short range is called
band spectrum
Origin of Molecular Spectra

Molecular spectra result from either the absorption or the emission of electromagnetic radiation as
molecules undergo changes from one quantized energy state to another. The mechanisms involved are
similar to those observed for atoms but are more complicated.

(The molecular spectra aeries due to transitions between allowed energy states of molecules. Molecular
Spectra (band spectra) are produced due to excitation of a substance in the molecular state.)

The transition between two energy states of a molecule, as a result of absorption or emission of energy
will give rise to a spectral line. When a molecule suffers a transition from higher energy state with energy
E to a lower energy state E',the difference of energy AE =(E —E'")is emitted as radiation frequency v

given by

For each allowed transition, we get one line in the spectrum of the molecule. Similarly, we have the
frequency in the absorption spectrum when the molecule suffers a transition from lower energy state to
higher energy state.

Types of Spectra: Continuous, Emission, and Absorption.
The three types of molecular spectra are:

1. Pure rotational spectra.

2. Vibrational rotational spectra.

3. Electronic band spectra.

Pure Rotational spectrum

The spectrum obtained in the far infrared region is called pure rotational spectrum. This spectrum is
obtained when the molecule is in its ground state level of electronic and vibrational energies and it
suffers transition between different rotational energies.
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Vibration-Rotation spectrum

The spectrum obtained in the near infrared region is called vibration-rotation spectrum. This spectrum
consists of a large number of bands and band consists of equally spaced closed lines when observed
under high resolving spectroscope. The spacing between the lines is the same as in pure rotational
spectrum.

This spectrum is obtained if the molecule remains is its ground state and if transitions occur between
different vibrational and rotational energies.

Electron spectrum

The spectrum obtained near visible or ultraviolet region is called electron spectrum. It consists of
bands and each system has number of bands.
The internal energy of the molecule is due to electronic, rotational and vibrtional energies and is given
by
E=FE +E +E,
The electronic system is obtained when the transitions occur between different electric rotational and
vibrational energy levels as a result of absorption and emission of radiation.

General feature of molecular Spectra

The spectra given by atoms due to energy changes in their electronic system are known as atomic
spectra. Similarly, the spectra emitted by molecules are known as band spectra or molecular spectra. The
molecular spectra arise from

1. The rotation of a molecule about its center of mass.

2. Vibration of the atoms about the equilibrium position along the line joining the two atoms and

3. Electronic configuration of the electrons in the molecule. The molecular spectra occur in three

regions.

Comparison between Line Spectrum and Band Spectrum

Line Spectrum Band Spectrum

C . . A spectrum consisting of groups or bands
A spectrum of radiation in which the P g of group

Short o . of closely spaced lines in emission or
.y quantity is studied, such as frequency f oLV 3p .
description . absorption, characteristic of molecular
or energy, takes on discrete values. .
gases and chemical compounds.
Also known as Atomic spectra. Molecular spectra.
View Appears as parallel lines when viewed = Appears as continuous form of bands when
from a slit. viewed from a spectroscope.

. . They are continuous and closely spaced

Nature They are distinct and unique. Y V3P

with one another.
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Rotational Spectra of a Diatomic Molecule as a Rigid Rotator

Rotational spectra arises due to transition of molecules between allowed rotational energy.

Consider a diatomic molecule consisting of atoms of masses m, and m, a distance R apart. The diatomic

molecule can rotate about its center of mass as shown in fig.
The moment of inertia of this molecule about an axis

Center . 4 .
of mass passing through its center of mass and perpendicular to a
e m line joining the atoms is

y 2 I =mp? +myr; —-mmeeees (1)

Where 1, and r,are the distances of m, and m,respectively

A £ from the center of mass

/,,-v As the center is balanced about its center of gravity, we
have
my, = m,r, 2)
R=r+r, (3)
Solving the equation (2) and (3) we have
n "™ R and r, "M R
m, +m, m, +m,

Substituting this value of r,and r, in the equation (1)

_ 2 2
I =mnr" +m,r,

_ mlmg R+ m2m12 2
(m, +m2)2 (m, +m2)2
—_ MMy po
(m, +m,)
1=uR? (4)
Where the reduced mass u is defined as
mm,

(m, +m,)
/ ’ 1 2 l 2
Kinetic energy E = Em]vl +Em2v2 ______ )

Where vi & v> on the linearity velocity of masses m; & m: respectively.
Kinetic energy E of rotating molecules in terms of angular velocity.
E= Emlrlza)2 +%m2r22a)2

E= %a)2 (mlrl2 +m2r22)

E= %a)zl ————— (6)

Angular momentum L of rotating molecule from classical mechanics given by L = Iw------ (7)
Substituting o from equation (7) in equation (6) we get,

E:llco2
2



Prepare by PRASHANT EKBOTE SVM College ILKAL

2

= l] £ = £

2 \I 1
_r

E=>5 (7)
The angular momentum of the rotating diatomic molecule is quantized according to
h
L=JJ(J+1) b=\ (J +1) 5 —===== ®) WhereJ=0, 1,2, 3,4 ...

Where J is called the rotational quantum number.

£ =ro = JJ(J+]) ﬁJzJ(J+1)4h

————————— ©)

72.2
As there is no potential energy & KE may be represented
by E, the energy of rotating molecule is given by,

Substituting the value of @’ in the equation (9) we get,
hZ
4r?
hZ
e

Po*=J(J+1)
22E, _
I
h2
EJ =J(J+l)% Joule —————— (11)
Above equation gives the rotational energy level allowed to rigid atomic molecule.
W.LK.T

E, =hv=h< =hcv
P

I J(J+1)

E, =hco———-—(12) [U=EJ

he 87l he

_ 2 —
v= E,_*h ERD) em™ ———=(13) ( Wave number = Uj
If we divide the expression for the energy E; by the ‘he’ to the equation (12) and substitute the above

value v from equation (13) we get what is known as the term value of the molecular level. Thus, we have

E,=hco —----(12)

E_ W JUs)
W s R
= (I41) e ()

When energy is expressed in cmit is expressed by the name epsilon ¢ .
Equation (13) is abbreviated as e, = BJ(J +1) cm™

_h
87lc
B is called the rotational constant.

Where
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To find the energy level Substituting equation (8) in equation (7) we get
(W +1) h)z

E =
21
(J(7+1)A)
21
put 1= puR? then
_J(JH)R
© 2uR?
J(J+1)
LB = a5)
2uR
. .. . J(J+1) i
For different value of J Kinetic energy E due to rotation is given by E, SR

Substitute J=0,1,2,3,4

For J=0 For J=1 ForJ=2 | ForJ=3 | ForJ=4
E, =0 _ 2h? _ 6h? _ 12k _ 204>
' 2uR? > 2uR? > 2uR? > 2uR?

A rotational transition occurs only in those molecules having permanent electric
dipole moment. Thus, homopolar molecules i.e., diatomic molecule with two identical nuclei such as
0,,H,,N,,CO, & CH ,do not exhibit rotational spectra.

Selection Rule for rigid rotator:

For a given molecule only those transitions are possible between allowed rotation energy levels for
which ar=+1 .+1 is for absorption of energy & -1 for emission of energy.

A =+1

Thus, a transition between two rotational states differing in value by 1 gives rise to a rotational spectral
line. The wave number of such line is given by

v=B[(J +D)(J +2)=J(J +1)]

v=2B(J +1)=———J(J +]) (12)
8’ lc
The spacing between two consecutive rotational lines is therefore
- h
Av=2B = 13
4r’le (143

The expression is independent of J. This means that pure rotational spectral lines are generally spaced.

Frequency of spectral line:
In practical situation the rotational spectra are always obtained in absorption when a molecule
makes transition from initial state of quantum number J to next higher state of quantum number J+1

Let E

J+1

=Energy of higher state with quantum number J+1

E, = Energy of higher state with quantum number J
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hov = EJ+1 _EJ
(J+1)(J+1+1)8%  J(J+1)#
ho = z - 2 h levels and ab farigid
24R Q4R e energy levels and absorption transitions of a rigid rotator.
J+1)#’ A -
hu:%[ﬂ%—ﬂ g, = 300
Z,UR ' v
(J +1)# h .
V=-—"%— put h=_——
/,IR 271' , " LRE
J+1 2 ;
ﬂ T - : — [ 4 ok
(J-l—l)hz AL « 02
v=——"— - § ’
Koz uR? b
h - [. n
v=(J+1)v h U=
( ) ; where v, IR

UJ—>J+1 :(J+1)U() Spesirum

(1) For J=0 ’: . e
" -
Uy = (I)UO =0,
(2) For J =1
Uiy = (2)00 =2v,
3) For J =2
v, =(3)v, =3,
(4) For J =3

U5y = (4)U0 =40,
Thus, Rotational spectra of diatomic molecule (a Rigid rotator) consists of equally spaced lines.
The frequency of the lines is given by

V= }; J(J+1) (14)
n”lc
The energy corresponding to the spectral line is
hZ
E=hv= J(J +1 15
Gl (15)

Where [ is the moment of inertia of the molecule about the axis of rotation and J is the rotational
quantum number which can take value 0, 1, 2, 3...Rotational transitions are restricted to those in which J
changes by 1. Rotational energy changes are comparatively small, being of the order of 0.005eV
compared to 0.1 eV for a vibrational change and 5 eV for an electronic change. For a given vibrational
change a number of rotational lines are thus possible and those constitute a band. The series of band for
a given electronic transition is called a band group or band system. The whole series of band groups
corresponding to the various electronic constitute the electronic band spectrum.
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Rotational Spectra of a Diatomic Molecule as a Non-Rigid Rotator

Rotation bond length between two molecules is change, it is called non-rigid rotator.

-‘ »
b @,
o S et =
oINS

T massless
spring

Consequences of the change in bond length with J

1. When a bond is elastic, it will stretch and compress periodically with a certain functional
frequency dependent upon the masses of the atoms and the elasticity (or force constant k) of the
bond. This means that the molecule may have vibrational energy.

If the vibrational motion is simple harmonic, the force constant k is given by k =4n*w*c* u

Here w is the vibrational frequency (in m™), u is the reduced mass of the molecule. The variation
of B with J is decreased by the force constant, i.e., the weaker the bond, more readily will it
distort under centrifugal forces.

1I.  The second consequence of elasticity is that the quantities R and B vary during a vibration.

Energy Levels

Consider a single particle of reduced mass u rotating about a fixed point with an angular velocity, .
Let the particle be at a distance rofrom the fixed point when there is no rotation. Let this length increases
to R, when the particle rotates.

Centrifugal force during rotation F.= uRaw’.
Restoring force due to bond stretching F, =k(R-r,)

The above two forces balance each other at any instant of rotation.
fe=F,

UR®* =k(R-1,)
UR®* = kR~ kr,
kR — uRw* = kr,
R(k—ua)z) =kr,
kr,
(o]
This gives the distorted bond length.

L R=

Total energy of the rotating system =K. E+P.E
1,1 2
E=—Io"+—k(R-r
5 5 (R-r;)
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1 1 , " R*e’ UR®’
E=—Iao* +~K* (R—ry) =M
R Ty (Ron)=—

1 2 1(1602)2 2
E=—Ia*+~ oI =uR
'Y TR [~ 1=ur?)
I r
=4+ —
21 2I%kR

The quantum restriction that the angular momentum L= I be quantized according to L= J(J +1).#

will convert this classical result to a quantum mechanical result. L =\|J(J +1) f=J(J +1) zi
T

The corrected allowed energies are
h’ ht

E=——J(J+)+—55—J (J+1)
87’1 7+ 327 I*kR? Yy
In the above equation the first term is major importance. The second is a minor term. It is finally
) . . kr .
necessary to relate the distorted R in the first term to ro by means of equation R = ﬁ n this way,
-mo

and approximating R by roin the second term, we get

n h*

87T_21J(J+1)_WJ2(J+1)2 (Joule)

E, =

F = Force cons tant

F=4r*v*c*u (v =Vibrational frequency)

N
>

=v interms of wave number

. . - AE A .
We are interested in the wave number v = T of the radiation emitted or absorbed as a consequence of
c

change between energy levels. So, we consider energies in these units.
In term of wave number units,

- E, W h*
Ea A () ) P A—

v he  8x*Ific ( ) 3274 I*R*Flic

h I/
LN 7 S S C—
87°Ic (/+D) 327 I*R*Fe
0=BJ(J+1)=DJAX(J+1>  (cm™)

h s
T & D=— -
87’lc 327*I’R*Fc
Thus. the expression for the rotational energy levels is, &, = BJ(J +1)—DJ*(J +1)?
Here, D is called the centrifugal distortion constant.

I+ (em™)

L= JA(J +1)? (em™)

Where B=
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When diatomic molecule jumps to J+1 then wave number is

v=BJ(J+1)-DJ*(J+1)*  (cm™)
J—>J+1

v,,, = BUJ+1)(J +1+1)=D(J +1)*(J +1+1)*
v,,,=BJ+1)(J +2)-D(J +1)*(J +2)°

0, —0; = BU+D(J +2)=D(J +1)’(J +2)* |- BJ(J + )= DI (J +1)* |
U, —0, =B(J +1)(J +2)~D(J +1)*(J +2)> = BJ(J + 1)+ DJ*(J +1)?
v, —0, =B(J +1)(J +2)=BJ(J +1)—D(J +1)*(J +2)* + DJ*(J +1)?
0, ~0; =B +D[(J+2) =T ]=D(J +1)*[ (J +2)* = J* |

0, —0; =BU+D[J +2=J |-DU+1)’[ J* +2* +2())(2)- /7 ]

U, —0, =B(J +D)[2]-D(J +1)*[4+4J ]

Uy, —U; =2B(J +1)—D(J +1)*4[ J +1]

v, —0, =2B(J +1)~4D(J +1)’

3

D:4B

2
[0

, D is very small compared with B.

The energy levels and absorption transitions of a rigid rotator and non-
rigid rotor.

2B 4B 68 89/105 12;3"’\

s rigid rotor
non — rigid rotor g

Fig shows the lowering of rotational levels when passing from the rigid to the non rigid diatomic
molecule. The difference between the energy levels increases with increasing value of J.
Selection Rule for non-rigid rotator:

The rotational absorption spectrum is produced due to molecular transition from the state J to the (J+1).
The selection rule is AJ=+1.

VJ+l _;J :A\_)
Av=B[(J+1)(J =2)—J(J+D)]-D[(J +1)>(J +2)> = J*(J +1)*]
Av=2B(J +1)=4D(J +1)’m™
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Thus, we see that the spectrum of a non rigid diatomic molecule is similar to that of the rigid
rotator except that each line is displaced slightly to low frequency as show in fig below.

I 2F 48 6B RS I IZH B IeB 135 BB

| Rigid Rotator

= -+ ‘ 1' ‘ - ' =~ o e

Von-Rigid Rotator

b IR 4B 6B BB 10RO 1IR° 4B 16B' ERB20B

We note from the equation Av= 2B(J +1)—4D(J +1)’m™" that the lines are no longer exactly equidistant

but their separation decreases slightly with increasing J. The effect, however, is small owing to the
smallness of D as compared to B.

Vibrational energy level & Vibrational Spectra of a Diatomic Molecule as a

Simple Hormonic Oscillator

Consider vibrational motion of diatomic molecule. m, and m, be the masses of a atoms forming the

diatomic molecule. Let, the atoms are separated by equilibrium distance ro. As the molecules vibrate

along the line joining the atoms the distance between them changes. Let at any instant of vibrational
motion the separation between two atoms be ‘r’ the

Restoring force o displacement (Hook'’s
law)

"y "/J ",/1, my e  ' ' my
Foa(r-r) ﬂl? . .Cl l x ]?

F=k(r-r) —-——-—- )] . o
Where k is force constant

(r—n)=x A B
F=—ax ———- 2)

r

Let m; and m, be the masses of a atoms forming the diatomic molecule.

The reduced mass u is given by, = i

-1 3)
(my +m,)
According to Newton’s Second law of motion F = ma
F=ma
d’x

F=p%r 4

K3 4)
*— o

Force constant k — S
-

", : - Py ez |
@0000000000000N@ ™ =~ @ Q00
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Comparing equation (2) & (4) we get

e
dr?
d’x __k
dr Y7,
2
%+£x=0
2
df+a)2x:0 Where 0)225
dt 7

This is the differential equation of simple harmonic oscillator.
Angular frequency of vibration of molecule is given by

1 [k
UO = —  |—
2\ i
Quantum mechanical treatment of the above equation is F = —? ——————— %)
X
Where v is the potential energy of vibrational molecules
From equation (2) F =—kx
Comparing the above equation we get, —% =—kx =dv=kxdx ————(6)

Integrating both sides of equation (6)
[dv =[x
0

v=k]£xdx
0

2 X
v=k(x—]
2 ),
v=lkx2 ————(7)
2

Now Schoedinger time dependent wave equation in 1-D is given by

Sy 2m
—L+—(E- =0 —-—————- 8
§x2 hZ ( V)l// ( )

Using (7) in (8) we get

S’y 2m 1,
+=| E——kx =0
Sx* R ( 2 v

On solving above equation, eigen value for simple hormonic oscillator is given by

E, = En + %jhuo ——————— ©)
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Where n = vibrational quantum number Potantial enargy
— vib . / of fgrm Enisrigy
v, = vibrational frequency :

Nown =0,1,2, 3............. is the vibrational quantum number
1 |k
Uy =—.|—
2\ u

Vibrational energy level is equally spaced

1 .
() Forn = 0 E, = Ehuo (Zero point energy)

3
(2) Forn = 1 E, =5h00
5
(3) Forn = 2 E, = Ehl)o x=0] reprasanis the equilbium
saparation bebwean the nuclel,
7
(4) Forn = 3 E, =—hy,
2

He vibrational energy of level of diatomic molecules are equal distances & quantized.

E -E, :%huo —%huo = hv,

E, -E =%hvo —%huo = hv,

Hence vibrational energy is equally spaced.

Selection Rules for Vibrational spectra:
Between variation in discreate vibrational energy level of diatomic molecule only those transitions are
allowed for which difference in vibrational quantization number n of two level is An=+1

Frequency of Vibrational spectra:
Let molecule makes transition from higher level having quantum number (n+1) to lower energy level
having quantum number n, then

hw=E  —E,

hz):(n+1+%jhuo —(n+%}huo

ho=hog| n+14~—n—+
27"

hv = hu,
V=0,
1 |k

D=——
2\ u

This gives the frequency of spectral line in vibration emission spectra. Similarly, the frequency of spectral
line in vibrational absorption spectra is v, .

Region of spectrum:

The frequency of lines in vibrational spectra lies in infrared region.
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Problems

1) The frequency difference between two successive lines on the pure rotational spectrum of CO
molecule as a mean value of 11.52x10'° per sec. Calculate the M.I of the molecule & hence
calculate CO bond length.

Mass of C —atom =12 amu
Mass of O--atom =16 amu

Av=11.52x10""sec
=2, & r=>?
__mm,
(m, +m,)

= 12x16 :g:6.574amu
12+16 28

h

)

6.63x107** 6.63x107*

4% (3.1427 x3x10°x11.52x10°  4x9.87216x3x10° x11.52x10"

_6.63x107®
1364.7273
1=0.4858x10*kgm’
u=6.857amu
lamu=1.67x10""kg
u=6.857x1.67x10""kg =11.45119x10*"kg

54
pe Lo (04880 T 6002425102 =0.6493x10-%m
u \11.45x10

2) The line in the pure rotational spectrum of HCI are spaced as 20.8x10"*/sec.Calculate M.I &
intermolecular distance when reduced mass of HCl is 1.62x10~kg.
u=1.62x10""kg

Av=20.8x10"/sec, I=? ,r=?
=M
47zzc‘Avi
B 6.63x107* 3 6.63x107*
4% (3.142F x3x10° x20.8x10”  4x9.87216x3x10° x20.8x10"°
_6.63x107°%°

821.3637
1=2.6906x1077

—57
L % —J1.6608x10°° =1.2887x10-5m
r 62x

3) The line in the pure rotational spectrum of HCI are spaced as 20.8x10"?/sec.Calculate M.I &
bond length of proton is 1.67x107?"kg, mass of Cl=68.5x10""kg.

=0.004858113x10

=0.00269064x10*

Given mi=1.67x10""kg,  m»=58.5x10"kg,  Av=20.8x10%/sec,
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mm,

(m; +m,)
_ 1.67x107% x58.5x107

1.67x1077 +58.5x107%
u=1.6236x10"*"kg
Av=T 208x107m
27lc

=1.6236x10""

h
= 27rciA\_/i
B 1.054x107* 4 1.54x107*

2x(3.1427 x3x10° x20.8x10>  2x9.87216x3x10° x20.8x 10’
_1.54x107+1

1232.0455
I1=1.249538x10%

—47
= 1L \/ 12495810 _ 176608102 =1.2887x10-9m

U 1.62x107%

=0.001249538x10-*

4) In the CO molecule the wavelength difference between the successive absorption lines in the pure
rotational spectrum is 384 m™!. Calculate the moment of inertia of the molecule and the equilibrium
bond length of the molecule. Masses of the C'’and O'%atoms are respectively 1.99x10-*kg and

2.66x107%kg.

Av=_"" —3g4m
27de
h 1.054x107**

=1.456x107"* kgm’

[ = — =
2mcAv 27 x(3x10°)x384
The reduced mass u of the CO molecule is

__ mm,
(my +m,)
{1.99x2.66

<10 kg =1.138x10 2k
1.99+2.66} & &

1.138x107%

5) Calculate the reduced mass in kg of HCI molecule. Given mass of H-atom=1 amu.
Cl atom=35amu; lamu=1.67x10""kg

46
Bond length=r= L LASepv =0.1131nm
\ 1

Mass of H—atom m;=1 amu
Mass of Cl--atom m>=35 amu
__mm,
(m; +m,)

_ D35 35 6 97000mu
1+35 36
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u=0.9722x1.67x10""kg =1.6235x10""kg

6) Reduced mass of CO molecule is 11.38x107"kg.If mass of oxygen atom is 26.56x10-*"kg.Calculate
the mass of carbon atom.
Mass of C —atom m;=?
Mass of O--atom m2=26.56x107"kg
Reduced mass of CO molecule is u =11.38x107%’

= m,m,
(m, +m,)
m, +m, _
7
m, = m, X m, m,
Y7,
(ml _M):_mz
U
-27
m,(1— %) =-26.58x107"
11.38x10

11.38x107%" =26.56x107’

m =-26.58x107%
i 11.38x107% )
15.18x107 2
e )=-26.58%10"
™ 38x107

m,(-1.3339x107) =-26.58x107"
26.58x107%
—1.3339x107

m; =

m, =19.926x107

7) Calculate inter atomic distance of a molecule
Given
M.I of the molecule I=1.38x10-*"kgm’

Reduced mass the molecule u=1.58x10"kg

—47
r=\ﬁ = % =0.8734x107 =0.934 5 x 101"
po V158

8) Calculate the rotational constant for HCI molecule, if its moment of inertia is 2.7x10* kgm? Also
Calculate the moment of inertia of HF molecule, if its rotational constant is 2025m™".
Given h=6.63x103Js
Moment of inertia of HCI molecule is 1=2.7x10* kgm’
Rotational constant is B= 2025m’!
_h
87’lc
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6.63x107*
8x(3.142) x3x10° x2.7x10™"
6.63x107*
B= 3 a7
8x9.872x3x10°%x2.7x10
_6.63x107
639.705x107°
B 6.63x10°
639.705
B=0.01036x10"
B=1.036x10°m™"

The moment of inertia of HF molecule [1=?
Rotational constant is B= 2025m™

_ h
87l
_h
- 87°Bc

6.63x107*
 8%(3.142)* x3x10° x 2025
B 6.63x107*
 8x9.872x3x10° x2025
. 6.63x107*

4797792x10°
1=0.0000138<10*
1=138x10"kg/m?

9) Calculate the minimum rotational energy for CO molecule.
Given Reduced mass of CO molecule u =11.38x10~7kg
Bond length r=0.15nm
h=6.625x1073%Js

On the wave number scale, the frequency difference between two successive lines in the pure rotational
spectrum of diatomic molecule is given by
A
2rlc
The rotational spectrum can be recorded. The absorption lines are equispaced. The separation
between adjacent lines is identified as 2B.

Av =

h
2rlc

ol ( he ij
47 Ic 2r

Av=2B=
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By measuring A v, the rotational constant B can be calculated. From this the momentum of inertia of the
molecule I can be calculated.
u=IR?, u is the reduced mass of the molecule and r the bond length. Knowing the value of u, we can
calculate R.

Experimental investigation have shown that the successive lines in the far infra-red spectrum are not
evenly spaced, but that the frequency separation decreases slightly with increasing value of J.
It shows that bond length (R) increases with J. Therefore, our assumption that the molecule is a rigid
rotator is false. In fact, all bonds are elastic to some extent. More quickly a diatomic molecule rotates,
the greater is the centrifugal force tending to move the atom apart.
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B.Cam Vi Bam
BRoRECiBo B I

Degree Alumni Cash Prizes 2021-22
8l.Na Mame of the Student Class Marks Per | Hamarks | Cash Prize
07 Sangeeta Ramappa Lamani BA it Sam 803/750 B0.04 | First 2000=00
= ltouzacsges Kevakien | |
’1]2/;’ Sharanabasava B4 W Sam B88/T50 79.46 | Second | 1000=00
- | 3o|3TAGIEE .
GE.,,,.F'--’RHWH Laxman Nidasheshi| 75206 4y 24 IV 3em 507/600  B4.50 | First 2000=00
Manjunath BA TV Bam 458/600 83.00 | Second | 1000=00
e Q14oE L EC3E
Nagara] [ e irbe AN Sam 2059/2400 | 8578 | First 2000=00
< AR Caro .
(& | Mallikarjun Nadagaouda BA VI Bam 2018/2400 | 84.08 | Second | 1000=00
e A Ty #
0.~ Shivalesla K. Vanageri —— B.8a.1l Bem §T9/650 85.07 | First 2000=00
- 1096814 Sos | '
o8 Srusti U 88a Sam 5741650 BB.15 | Second | 100
> PSP nseqia B rmn
Eg;' :urm K. Talager| [qg Mo 6 Toogg| B5eVEm 658/750 B7.73 | First 2000=00
30 ~ | Bhavana lliger 8.5V Sem 652/750 86.93 | Second | 1000=00
11 | Maimunaifra Bilekudari B.5c. Vsom 352203500 | 9268 | First 2000=00
QEIRILLBSE
3 | Kavya Vanagaer| H8e Visam 3506/3800 | 92.26 | Second | 1000=00
SR IIBRS I
13" | Shaila L4 B.Com b Sem | £58/650 B5.84 | First 2000=00
HTen Ay <
| 14~ | Preeti Rajeev Masagl Jq gHC T geqy) BEen il Sen | EE5/G50 85.38 | Second | 1000=00
& | Pocja Yallosa Katharl| 9068 9155 06 EComV S | 671/760 8046 | First | 2000500
1, © | Hullgevva 5 Bakkav B.em IV Sem | B02/7E0 80.26 | Second | 1000=00
o 9 2353wl ¥ ' ?EI
~ | Ashabegum Kustagi BCom ¥l Sem | 3322/3700 | 89.78 | First 2000500
g 63635 4 600
1B | Savitrl Mol apatl- 3317/3700 | 89.65 | Second

100 I;ﬂ'-ﬂ
j

OF v 4
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1 254« Alumni Cash Prizes 2022-23

BLHo Name of the Student Class Marhs Per | Remarks | Cash Prize |

01 Indraja/@E20684856 AT Bam " 703800 BT8T | First 3000=00

02 Soumya/S44BT7ETET BA i Sum 6831800 8537 | Second | ir &

03 Sahana Katapurmath/9902744343 - [ BA W Sem 830750 B4.00 | First | 3000=00

04 | Sangeeta Karabarl (80739668883 BATVSum 624750 83.02 | Second ﬁ:htw

05 | Manjunath/8197884037 BA VI Eem 3012/3700 | B1.40 | First 000=00__
06 KAVERI Nidashesh/B782461447 , | BAViZom 2883/3700 | B0.80 | Second | 1500=00

07 | Shridevi Patil/D448448085 BA VI Bam 2083/3700 | B0.80 | Second | 1500

08 | Harshita Kulkarni7318305234 BSc.Wsem  [§31/700 90,44 | First | 1500=00

08 Pallavai Hiremani 9436362438 B.6c B sem 631/700 80,27 | First 1500=0
|18 Chetan Kopparad/G880814806 o~ B &e. 1i Fam 620/700 B8.57 | Becond 1snu-m:ﬂ

1 Tasleem Bhavikatti/a741773448 B.8c. [V Sam 584/650 89.84 | First 30

11 Bheemamina Bandi/8743879326 B Weam | 579/650 B9.07 | Second | 1500

12 | Akhila Aminagad/9538735663 B.Sc. ViBem | §256/4900 | B6.85 | Firat 3000=00 Q’

18 | Vada Talageri/i342670088 BRcVisem [ 4250/4900 | 86,73 | Second 1500200
L [ dvoriigesiizrrzr BCamkBam | G34/T00 90,57 | First 00

15 | Chandana Bandi7411752139 scemiisem | E08/700 86.85 | Second

16 Chinmaya Gunhalkar/6362423638 .~ | BCemV8em | 532/700 8028 | First

17T | Presti Masagl/3845555087 BCom VSam [ 588/700 B5.14 | Becond

18 | Pooja Kathari/9008915556 BComViSem | 3967/4400 | 90.15 | First

18 Alshwarya Bevinakatti[7411044129 B.ComViBam | A745/4400 85.11 | Second
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Shit Viay Mahantasn Vidyavardhak Sociaty's

Shri VijayMahantesh Arts,
Science & Commerce College,
ILKAL - 587 125

Youchar Mo, ;

oam ; 1%\9‘;‘]1.51‘*1'_
s CASH = VOUCHER

Received with thanks fram
The Fr|r1r'1'p.-1|,
5. V. M, Arts, Science & Commerce College,
ILKAL

Thisdaythesumof Re, | S 60 | T o lin wiards)
Rupess . g s m.uﬂl.ﬁ.-n.& -’[‘h Vil {'?.d.n-*r\_.:lr}._,_g[
I
s EA | Oy : | — .
Ciacoount of 25 r:.r._.::mzﬁ Fﬂﬁ T in_, L4 5 Ll./\.i.fn].

Sign '—.gﬂ}-

Name -‘Enumyn'

Admitted for payment
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Xl
ArColn |

Principal
Pehil . N A

_

CF W S AL T

et
ST IPAL
L LR et [ b= pno .
FATILEd S ol iaga ILH-—'«L‘.

L:l.'l'lll



-
BRINDIPAL
SV AN Stienco and
Cummnrce Gollege, ILKAL]



