S-4974 Sub. Code

22BMIA1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024.
Microbiology
Allied - GENERAL MICROBIOLOGY
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define biogenesis.

2 T 2 (HEUMGSLD GTETHTE ETEITE ?

2. What is tydallizations?
lq-6TL_Tene) GFQUEHT GTETMTE) 6T6HTEN ?
3. What is slime layer?
Leng S(h&& 6TETMTE) 6Teien ?
4, Define bacterial capsule.

ursleflwed sriievw,ed (CFde amp) ererug wrg ?

5. What is the function of golgi complex?

Camérens Fnl L enlier Lenilaer wreaned ?

6. Describe the role of lysosomes in eukaryotes.

@aaCsrCamvsafler Leaflser wraneu ?

7. Define basic dyes.

STy@Ge FTwBseT UhHM afleurl.



10.

11.

12.

What is the role of diaphragm in microscopy?

awsCrmevCasmibgd oder  AACweamahHeler  Lamilser
WITEnEy ?

Define sterilization.

HHOILLNSSD eTerLg wng)?

What are anthseptics?

S mBTSet eremmmed cremmen ?

Part B (5 x 5=25)

Answer all questions. Choosing either (a) or (b).

(a)

(b)

(a)

(b)

Discuss the contributions of Joseph lister to
Microbiology.

paramuiflugse Corel  oflevfer LkisadiGamer
ubm efleurdl.

Or
Elaborate the contributions of Alexander Flemming
to Microbiology.
mamauifluagsEd — Stosevrarr  LGlerllnidler
unisetlinGenar edleu.

Describe the structure, composition and significance
of spores in prokaryotes.

HCrrssmCunygierter  Slgosaier sl Lenbliy,
gal LenoliLy bHmid Aptifener eflers@s.

Or

Explain the structure and function of Flagella in
prokaryotes.

HCrmeasmfCum(h  semslmpsaiear 2 (HeuamboLiL
wHoID Leslsamer alleuifl.

9 S-4974




13.

14.

15.

16.

(a) Give a detailed account on eukaryotic cell wall.

werMCuriger Qe e ubdl ellfeurs er(ps)s.

Or

(b) Describe the structure and function of endoplasmic
reticulum.

Ssl9ers euameuliler 2 (heuabliL wHmib Uamflsamer

adleurl.

(a) Elaborate the types and classification of stains.

FITWITRI G 6o QUGN &G 6T HMILD eUEnSLILIM(H&6n 6T
aNeufégayLb.

Or

(b) List out the difference between simple and
differential staining.
eraflu FmwGwhHmed WHmILD saflenoliL(hiSgIb
smwuCopnd Qe Cu yar lswurssans L g wedl(Hs.

(a) Differentiate aerobic and anaerobic culture
technique.

STHMIETET  WOHMID  STHOOLOT  SOTFSFTT  (LPEODSEET
CaumuBssis.

Or
(b) Add a short note on types of media.
aramuil eueri 2er_smisatien LOCaM euamsseT LM
Anl @MLCLgs.
Part C (3x10=30)

Answer any three questions.

Analyse the contributions of lows Pasteur to
microbiology.

marenuifugse — @ruilev  umevlfer  umkiseaillener
uGLUTLG GlFus.

3 S-4974




17.

18.

19.

20.

Draw and explain the structure and function of plasma
membrane in prokaryotes.

Yeomevom Feuallem 2 (heuanoliL| HmID Liewlsemer LiL gL er
Mleurl.

Elaborate the structure and function of mitochondria.
el CLrasrem furssefen o (heuenoliL] wHMID Lenilsamer

cllemd @ s.

Discuss the principle, components, working mechanism
and applications of light microscope.

@m marCammsduier ssgieubd, LUMSESET, @uUBiEDh lNFh
HMID SSen LwWeTUTHSmeT 68l6Ts@Hs.
Explain the methods of preserving microrganisms.

miaTamiuilfsener LTgETEGD (Pavmaamer afleui.
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S-4975 Sub. Code

22BMI2C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024.
Second Semester
Microbiology
MICROBIAL PHYSIOLOGY
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Macrount rients
awsCrrenr Muwienser
2. Autotrophs
ey 2er” L o ulflger
3. Generation time
sanepenm Crird
4, pH
pH

5. Siderophores

L CrrGumiger

6.  Antiport
<y, 6iriq Guimir



10.

11.

12.

Bacterial pigments

umsleflum BpLslser

Photophosphorylation

aflumevuiflayenTid

Sporulation

evCUmT 2 (HeuT&sLD

Microbial respiration

BlieTamudliT &HeuTgLDd

Part B (5 x 5 = 25)

Answer all questions. Choosing either (a) or (b).

(a)

(b)

(a)

(b)

Discuss briefly on the thermophilic microorganism.
QsrGworelells  meamanuiflsdr updl  sHmSsLTS
clleumg).

Or
What are methanogens?
QgzCarmlleeTseT cremmmed 6TemeT ?
Comment on synchronous growth.

psHasa euarisd LHH GOHLIL cuars.

Or

Write a brief account on “Growth curve of microbes”.
mamanuifsatier euertdsdl  euemerCasrl  uddl  Hm
GO euenys.
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13.

14.

15.

16.

(a)

(b)

(a)

(b)

(a)

(b)

Compare and contrast the different types of protein
ports.

LOCaum euevswWTar LJs gGiappsnisamer  eULAC(H
CaumuBssis.
Or

Write short note on the biochemical properties
involved in membrane model.

geua| wrflufled 2 erer 2 ulTCaudulwe ey er LbHD
S @O euanTs.

Differentiate cyclic and non-cyclic phosphorylation.
spnél urevuflsrard, s&EHEwHD urevLfsTETSMS
Capubssis.

Or
What are phototrophs? Add account on its types.

gaflggrmy o ulflsdr  eremmmd  eTeme@r? e
aassaeTud eSleufl.

Discuss ED pathway.
ED ureng Ll eleurd).

Or
Write short account on EMP pathway.
EDP urens upi Sl @iy euenys.

Part C (83 x10=30)

Answer any three questions.

Classify microbes based on the nutrient utilization.

oearl’ L &FGg LwWeTUMigen Sjiglitienuded marramiudfaseaer
U&SLIL(HSSIS.
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17.

18.

19.

20.

Elaborate on the various factors influencing microbial
growth.

5l etor gl ul fl s erfl 6ot cuaTTESl e L& &@LD e Geum)
srrentlsamer allfleuns ellars@s.

Discuss in detail about different types of membrane
transport mechanisms.
LOGeum euamswTer &eue| SL5SH elPl(papasmarts LibHM

clfleuns elleund).

Compare and contrast light and dark reaction of
photosynthesis with neat sketches.

galsGarisamawler  eafl  LOHMID @@  levargHaner
CrrsHunmer vLmger er eUbl G wombd Caumubss
T(PSIS.

Justify the importance of TCA cycle in microbial
respiration.

BaTauiiT seurgsdled .8.¢r. spnlufer paflusgieisas
elarssl er(pg)s.
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S-4976 Sub. Code

22BMIA2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Microbiology
Allied - MEDICAL MICROBIOLOGY

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.

Define transport media.
Curd@eursg 2er s UHH 6T(Lps)s.

Name any two normal microflora of human body.

weflg 2 L alé o drer gGaanid @renr(H BriToed oolGamrmeder
QUUITSENET 6T(LPFIG.

Describe the technique used in diagnosis of typhoid.

eLuri® Crrenwsd sardlub (papasamer afleur.

Define pathogenicity.

Crmu,l (HBHMmer eTermmed 6Teime ?
What is AIDS?

GTUWIL 6V GTETMITED GTEITEHT ?

Define hepatitis.

&O60Te SPHE LD 6T(LPSIs.

What is opportunistic mycoses?

FHSTILeITS &ECSHTedlen cTemmmed cTemeT ?



10.

11.

12.

Define Systemic mycoses.

o pitiyerym evwsGamaldlen LHO efleul.

Define Susceptibility.
2 awriidlmer (LTS&su@LD Fmer) LHH eT(psis.

Write down the mechanism of action of f— lactum

antibiotics.

Siem () orsibd meranudi erdiiGsefier Qeweum®
cilglb GNSS T(HSIS.

Part B (5x5=25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

Write a short note on collection and transport of
clinical specimens.

wmsgiel wrdlflsefler Csafliy wHmb CursEearss)
uHO Ay GSHILY eT(PEIS.

Or

List down the steps involved in isolation of normal
microflora of human body.

weflg 2L efld 2 etar BrAweD S Camyrene FeflwimsL
9f&s LweTuOSSLIUOID UigHlanasEemar LiL g wed(Hs.

Explain in detail about pathogenicity, diagnosis and
prevention of Anthrax.

Yhsyrsev Crmudler o (heumdsd, sea@r_Hub wpenm
LHNID SHSSGD (PODSHMET N6TsEHs.

Or

Explain in detail about pathogenicity, diagnosis and
prevention of Cholera.

sreogm Crruiler 2 (heumssbd, sarLPlujb wpepm WwHMILD
5H&EGL papasaerls LHN elleuflss.
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13.

14.

15.

16.

(a)

(b)

(a)

(b)

(a)

(b)

Ilustrate and explain lytic lifecycle of
bacteriophages.

ursle NCUTCusienr eeigsd &pHs DO ULSHIL 6
clleTé@a.

Or

Add a short note on classification of Viruses.
aaurevgaflen cuansiiur® ubHm Hn GO cuenrs.

Describe briefly about pathogenesis, diagnosis and
prevention of Superficial Mycoses.

CuCarLiorar ewsGsrev Crmuller o (Heurésibd,
s@TLMub wpevp wHNID SHLIL (pevpseer alleufl.

Or

Describe briefly about pathogenesis, diagnosis and
prevention of Malaria.

wCaMwr  Crmuier o (heuTssD, S@TLMWLD (P
LHOID SHLIL perpEeneT LHH eleurs.

Add a short note on general character and
mechanism of action of Ketoconazole.
ELCLGasrenGarey  wmBHer GQurgeurear — Femenlo
wHmib QFuduBd wpep ubHd Hn GO cuenrs.

Or

Describe briefly about antimicrobial susceptibility
test.

amquwrgds 2 aidper  Corenar umdl  aflfleurs
AT (55.

Part C (3 x 10 = 30)

Answer any three questions.

Summarize the steps involved in isolation of anaerobic
Bacteria.

<ICarCGrm9s umsle Nwmeney seflumsL 9N&s
vweruSSIUBD LigBlanesamerts Lnm elleufl.
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17.

18.

19.

20.

Describe in detail about pathogenicity, diagnosis,
epidemiology and prevention of Tuberculosis.

sreCrmuier o (heumsshd, sarLdub wpam, QsTHmibd elgh
LHOID SHLIL (PpeODEEET 6SleT&SaLD.

Explain in detail about epidemiology and prevention of
SARS.

grrey Crmuliler Gsmhmibelsd LHMID SHEGD PEDSMETL]
ubdl edllfeurs edlerd@s.

Discuss elaborately about pathogenesis, diagnosis and
prevention of Amoebiasis.

< Gwurélev Crmuler o (Heurssd, saTLPlub (pam WHMHID
SHUL (pepnEHmeT 6l6Td:@Hs.

Write a detailed note on drug resistance mechanism,
origin and transmission of drug resistance.

wbg ediibder CsrHmbd, @QuEsD LHMID LFeD wLPEHD
upm elfleurs er(pgis.
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S-4977 Sub. Code

22BMI3C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Third Semester
Microbiology
MOLECULAR BIOLOGY
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)
Answer all the questions.
1.  Transformation.
Blene WmHMLD.

2. Nucleotides.
Bl seflCurenL_(Hser.

3. Okazaki fragments.
R&FTE Gl (HSErT.

4. Helicase.
CeanedGaev.

5. TATA Box.

crem Quiig.

6. Promotores.

LCymom_Lre.



10.

11.

12.

Triplet Codon.

L ki@ Gammer.

Degeneracy codon.

CarLnmer flange].

Translation.

g-yreravCevger.

Chaperones.

FmlLGTeTSET.

Part B (5 x 5 = 25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

Illustrate detailed structure of DNA with suitable
diagram.

g.crer.e;  Camppsens s&HS ULsgLear Osafleurs
cllené&s.
Or

Explain RNA as genetic material.

LFUEIL CUIT(BETTS DpiT.6T6T.6f GTETLIENS 66T &d.

Explain Semi Conservative mode of replication.

WBSUILUMGSTUILM BHOMESSD (PepDmenil 68l6rd@Hs.

Or

Write notes on the role of enzymes in DNA
replication.

LIy @ Basomssssear Curg Cbrdsafler LIkIE
Ghss GOlLY sl

9 S-4977




13.

14.

15.

16.

17.

(a) Explain Rho dependent termination.
QYT.6TE.¢@ FTMHS (Plge| UMM cdleTds.
Or
(b) Write notes on transcription factor.
L QuBssed srranfl LHH GOILIL 6T(HSI.
(a) Explain Wobble hypothesis.
SeTerTl_L b &(hgIGamer LMl elerds,.
Or
(b) Comment on universality on genetic code.
wruay  GOHWUL e 2 @setrellu  Serenn  UbHlw
H(HSSIT].

(a) Briefly describe the role of rRNA in protein
synthesis.

Hrss Osm@llde or.oyr.erere edler umb@ LD
F(H&SLTE efleurl.
Or
(b) Write short account on Signal hypothesis.
s eh HmhglCarer LD fn GOIUL eT(HSIs.

Part C (3 x 10 = 30)

Answer any three questions.

Write in detail about the experiment that led to prove
DNA as the genetic material.

q.erer.er.  LIYwWd  Cummer erar  Hlepiss  eufleu@sE b
ufGemgenarsear LbM elfleins er(pgis.

Explain the process of transcription in prokaryotes.

em Ogo ulflsefler LGQUBSsd Ceudppenn LDHD
eNlaTsGs.

3 S-49717




18.

19.

20.

Describe the transcription mechanism in eukaryotes.

e G 2 wlflselled UQUESSH Curdepapasamer LD
afeurl.

Explain the genetic code and its properties.

wrua GOWE WwHnID g6 LieTLseT LHH ellerdsEs.

Explain the process of translation in prokaryotes.

@m O 2 uwflseafler grremevGeogear Gewdwean LDHD
clleul.

4 S-4977




S—-4978 Sub. Code

22BMI3C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Third Semester
Microbiology
MICROBIAL GENETICS
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all the questions.

1. Mutation
FHSoTHOLD

2. Mutants
shdworHm o ulfsdr

3. R—Plasmids
R - Qermeosic

4, Incompatibility
QummSsLleTenLo

5. Frame Shift Mutation
cuanrLIHDH FHFWLTHMLD

6. Ethidium Bromide
ddigwid 4Gyrenwo ()



10.

11.

12.

F-factor
F—gmyentl

Transposition

QLrHnF SFHuIb

Muton
WOluyLmesr

Operon

6L LITTeHT

Part B (5x5=25)

Answer all the questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

Explain the origin of spontaneous mutation.

sanaismaurear FhdwrHnbd CarHnsams ellerdse]b.

Or

Describe the biochemical basis of mutation.

shdwmppsder 2uwlT  Ceauduiwed gL e
efleul.

Explain the mechanism of theta plasmid
replication.

§9|;|_Fr Qermevd.  pasGe@Uber  Qumblpenmenu
RIEIGES
Or

Describe the structure of Ti—Plasmid with neat
diagram.

Ti—ermendlL g 6br SL_LenLOLIenL Crirg S wimer
auerULSgiLer efleul.

9 S-4978




13.

14.

15.

16.

17.

18.

(a)

(b)

(a)

(b)

(a)

(b)

Explain SOS repair mechanism.

SOS uguTTEEGD eulpaDEL 6N6TdHEHs.

Or
Explain excistion repair mechanism.

SSHME LIPGILIMTL] (penmEn 696Ts &,

Explain gene transfer through conjugation.

@aeentiiy epeod wrueam Lfliorhnsans ellears@s.

Or

Describe the types of transduction.

SLSgID cuamssamar clleuflEsa]b.

Write about the regulation of lac operon.

Cavd gpuiLigmer LHO 6T(LPFIS.

Or

Write about Arabinose operon.

279Car@en euUiLirmer LMD 6T(LPS)s.
Part C (3x10=30)

Answer any three questions.

Describe the Ames test and in mention in principle and
applications.

Swuben Corsamarenw elleuflsg oigen Osmearens LHMID
vwerurhseer @GOHILIGLa|b.

Describe the types and properties of Plasmid.

Germav L _saflen cuanss6ET WHMID LT Emer el

Describe in detail types of Mutation.

shHwrhm cuamassmer cilfleurs afleu.

3 S-4978




19.

20.

Describe in detail the mechanism of transformation

Blevawrhmsdler cudepamenwt ellfleurs afleul.

Explain the regulation of gene expression in prokaryote.

yGrrerflwur (hsefle wruayn Ceueafliium iger sl Grium e

ollaTsGs.

S-4978




S-4979 Sub. Code

22BMIA3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Microbiology
Allied - MOLECULAR BIOLOGY
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Adenine
91196 GG
2. Uracil
wyrled
3. Semi conservative method

SITSSTLIL] (LHenm

4, Rolling-circle model

o (HLLeb el L gl

5. Rho dependent

Crm 1q LiesTLewTL

6. nus A protein
b6 & LTSLd
7. Genetic code

wyugmis GOl



10.

11.

12.

Degeneracy

fangsHsHe

Chaperones

grLCrmenser

Translation

GO Cuwrssd

Part B (5x5=25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

Describe the structure of nucleotide.

BluseflCuren_phisaflen 2 (meuamwlianu eleur.

Or

Explain about the structure of tRNA with a neat
diagram.
4 D Teremer-adler o (heuamwlienu Osafleurer LLSgL e
cllené&s.

Write a note on the enzymes involved in DNA
replication.

geTettey  BHOTEHSHD  mHUEDL  AprHser  LbHD
GSOLUCUPSIs.

Or
Analyze the Meselson-Stahl experiment and its
importance.
QL FedF6tT- 61 LMeh ufCargemner WHmID 9IS 6T

wsHwsglaisdaar LiGlumie (aus.

9 S-4979




13.

14.

15.

16.

(a)

(b)

(a)

(b)

(a)

(b)

What is antitermination? Explain with examples.
WPl e|SHESE CTETMTE TG ? D& I 6uT k& (@hL_ 65T
clleTé&s.

Or

Write a note on elongation process during
transcription.

L Qu@sselar Curg Hawd Bridsuams
GSOILCLZIs.
Elucidate triplet code and their significance.

wweow NG wHnD ger Aplitmen clleréEs.

Or
Discuss about codon dictionary with a neat diagram.
GSOMSCH Qum sgrdlemear Qgefleurar LLGgiL e
clleumg).
Determine the role of RNA in protein synthesis.
4rs 2 HugHudled <} ITeTeTer - el 6ir Ukl en e
2 MIFHILHSSIS.

Or

Explain about the signal hypothesis and its
1mportance.

wFms SHFICHTET WHMID s (P&HWLSHeuSH e
ubml efleré@s.
Part C (3x10=30)

Answer any three questions.

Describe the double helical structure of DNA with a neat
diagram.

lqeremmer-aller @l enl g S(H& 2 (heuamwlibaners Glgetleumer
UL gL e afleul.

3 S-4979




17.

18.

19.

20.

Write an essay on conservative method of DNA
replication.

STUL (PED Iq6T6Tel BEHOMESED LUDHH S (HenT 6T(PFIs.

Analyze the mechanism of initiation process of

transcription.

U Quih &g 60l et Sleuss Qewedapenmulle @i,
ssHevar Li@liumie Gaus.

Explain about wobble hypothesis and its importance in

molecular biology.

saterml L &mGCaTer LHOID epsdam 2 ulflweled <iger

W&Hwsgiaid uHH elersEs.

Write an essay on translation in prokaryotes.

HCrmGaNCurpsailed @Muih) CQuuisgsed udd sl (e

T(PGIS.

4 S-4979




S-4980

Sub. Code

22BMI4C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024

Fourth Semester

Microbiology

MICROBIAL BIOCHEMISTRY

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A

Answer all questions.

1. Molecule
PV ER M)
2. Bonding
YeewTiiLy
3. Fructose
Lip&GLmev
4. Glucose
&@H&CaTE
5. Sulphur containing aminoacids

sHSESMS 2 GTeTL W L0 CarTidlehiger

6. Tertiary structure of proteins

Hrshisefler epermmd Blepe 2 (HeuemLoliLy

(10 x 2 = 20)



10.

11.

12.

Compound lipids

gl () CamupliLgser

Carotenoids

sCrTlig@rmi(H&ET

Substrate

ellen et () GlLim(merT

Vitamin C

eul_ L O &

Part B (bx5=25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

Explain about the basic concepts of atoms.
SamiGsailen G lILdLE  S(HSS®LeSET  LDHD
cllené&s.

Or

Give an account on peptide bond in biomolecules.

o Wflepassamsaigiemer Culien(h eneantiiny UM
GIIEERIGE

Discuss about disaccharides with suitable examples.
@il s si&EsmUsET UDD SGSHS 2-&TenThs @6
clleumd).

Or

Describe the characteristics of polysaccharides.

Lsal (& srssmyseten seraflwdLsamer afleul.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Give an account on physical properties of

aminoacids.

SCarm  flewmseaiar  GQuerds LaTLsdET LD
GIMTIGES

Or

Explain the primary structure of proteins with neat

diagrams.

yrshisaier (psablae 2 meumwlibameand Cgafleumer

UL MI& @56 6l6Té@s.
Discuss about the properties of lipids.
Qampriyseier LaTysamer LHMl alleums).
Or
Write a note on Glycolipids.
SanerCamadlubGaser bl @&mHLIGLpSIs.
Give an account on classification of enzymes.
Qprdlsamer euamsliLHSSISH LHH GDHILIL S(Hs.
Or

Enumerate the biological importance of Fat soluble

vitamins.

Qarepuder  seyud  eeul L Wlemsafler 2 uflflw
WsHwsglasHanars samss(Hs.

3 S-4980




16.

17.

18.

19.

20.

Part C (3x10=30)
Answer any three questions.
Discuss about the various types of isomerism.
soUGdSseranuiler LOCaum cuamsser LD elleurs.
Give a detailed account on classification of carbohydrates.

smiGurenanl Crl(hsmer cuamsliLhisgsd ubhd  elfleumer
GIIER-IGEE

Enumerate the properties of aminoacids.
ACarm lewmisafler L@TLs®mETES SaTed (h 5.
Write an essay on steroids.

evle FTiI(H\EeT UHDl &U_(HenT eT(pgis.

Explain in detail about water soluble vitamins.

samantie samryb el Liflarsdr updl elfleurs cllaré@s.

4 S-4980




S-4981 Sub. Code

22BMI4C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fourth Semester
Microbiology
IMMUNOLOGY

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)
Answer all questions.
MALT
Blewrir Sla o mdwu Carenp LILeLd
Bursa of Fabricius
uirer <g,U GuuMéwen
Immunogens
THTILTHDOD 2er&d
Adjuvants
FlmanrL,5S)
Antigen
<), 671 Gl eir
ELISA

CTEMQLEFIT

MHC
a1 QUTHSS dal LanoliLy



10.

11.

12.

13.

Autoimmune disorder

ser sHLuTHm Comui

Immediate type hypersensitivity

o Lalg Wens Fall 2 awriey

Inflammation

&L

Part B (5 x5 =25)
Answer all the questions, choosing either (a) or (b).

(a) Differentiate humoral immunity from cell mediated
Immunity.
@rssei Crmi gl s sl mbg GFweud Grmil
saLs srieu CoumuOEsis.

Or

(b) Discuss the structure of Spleen.
erentyedler 2 (Heuawlifenar efleurd.
(a) Write a short note on biological effects of
complement.
smliefl@Qwerrger 2 ulflwed efllenareyseerts LHH Hmi
GSOILCLgIs.
Or
(b) Explain the properties of cytokines.

gl CLrensersailer LiewTLsamer 66rs@s.

(a) Write the principle and applications of RIA.
sfflwgs Crmiu erdliiy puieler s$geud HMID
LILIGTSEOET 6T(LD&GIS.

Or

(b) Explain the factors affecting antigenicity.

oL umgsmiy osasdewls urds@h srraflaamer
clleTé@s.
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14.

15.

16.

17.

18.

(a) Explain the mechanism of autoimmunity.

e HHLILTHedler @uini@, ctigsHanar 6lers@s.

Or
(b) Discuss the mechanism of interaction of MHC with
peptide.
QuuieL_(Herm e QummbBS Gnl L el e

@ _alenaruier Quirig algsslamen afleurs.

(a) Difference between active and passive
Immunization.
Qewed W@ womb Cupiulc Crru shuuTHHd —
Capubssis.
Or

(b) Explain the monoclonal antibody production.

@ g cuTsEs ey LMy o HusHuleaer allers@s.
Part C (83 x10=30)
Answer any three questions.
Analyse the factors contributing to innate immunity.

Qupens Crmius sHUY  Q¥Hwelld umkE Csmererd
sryenilgener LU@GLUTUG| CFls.

Explain the structure, types and functions of
immuno.globulin.

@uwuGarm@Garmeller 2 (heuemliL],  GUMSSET  HMID
Qewdurphamer cfleTé@Hs.

Discuss the different types of antigen and antibody
reactions.

Qe Clser  HMID  JearriqLimg  elearsater LG
UGS 6lleUTslss.
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19.

20.

Analyse the immune response to infections Dbacterial
diseases.

ursleflu Csmhm CrmiseErs CsdHyrar Crmi sl s Tl
rdeflenaruflenar Ligliumiie Caws.

Write an essay on different types of hypersensitivity
reactions.

Hensanm 2 are] ellamarsefier LOCam eumssdr GHSHE
SL_(HenT] 6r(LPGIs.
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S-4982 Sub. Code

22BMIA4

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Microbiology
Allied - APPLIED MICROBIOLOGY
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Bacillus.

Guélérevev.

2. Probiotics.
1560 Bl voT @l ul & e

3. Shigella.
afl@Qgear.

4, Food pathogen.
2 awre| Crmiis &lmdl.

5. Clean-area entry.

FSSOTET LGS HInLpa,.

6. Disinfectant.
QarhmBad.
7. Quantum dots.

GEUMERTL LD LjeTaril&er.



10.

11.

12.

13.

Nanowire.

BTCerT GuuIr.

Biostimulation.

2 M &gresTLed

Microbial Enhanced Oil Recovery.

BiaTapudi eped CbUBSSIUL L eraEamit LI L.

Part B (bx5=25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

(a)

Discuss about the importance of lactic acid bacteria.

orsgs e urseflureler WsHwusgeud ub
clleumd).

Or

Explain the guidelines and safety for probiotics.

popa@Tanuilfis@Epsstar ST (HSM&ET  HmID

ungasriidener allerd@s.

Write a note on pathogen lab in a dairy unit.

umed  yeveuldgremer o erer  CrrusS(HLSl < UicusD
ubHd GHUCLGIS.

Or

Describe the biosafety concepts in handling food
pathogens.

2 anre| Gl _sert g eTer Crmiisd (mLilsamerd
sWTEhseler 2 udlt LTSI &HSgidEsamern alleu.
Give an account on Clean room design and
operation.

&SSTAT DD Gligeuaoliy wHpd GQgweourh ubm
GINIEEEIG

Or

9 S-4982




14.

15.

16.

17.

(b) Discuss about the microbiological quality assurance.
Bia@TeudT S5 2 S5reursd eflgse LHH eSleurs.

(a) Write a note on nanomedicine and its
applications.

BrCaTmo(hSgIeUd WOHMID SHer Lwerumhiser LbHl
GSOILCLEIs.

Or

(b) How will you synthesis nanomaterial using
microbes? Explain.

BrCerm QumpLsaer Hiemanuiflser Garem(h ereleummn
2 (HUMG@GaUM? ellaTs@s.

(a) Explain about the microbial interaction with heavy
metals.

sar 2 Consnis@EpLeammear Haranuir 26 eleaer LHD

GSOLUCUPSIs.
Or
(b) Write a note on bioaugumentation.
2 WML Qumssed LHHl GOILICILIPSIS.
Part C (3 x10=30)
Answer any three questions.

Discuss in detail about guidelines, legislation and safety
for probiotics.

B0 Bl esorami udl M s aifl 6ot UAST_(HSOSEET, FUL LD W)
urgsmiiy upd edfleurs eflleums).

Give a detailed account on predominant hygiene indicator
organism with examples.

&AW sEremy Sy o WifarmkigeT UHO 2 g miyemT s el e
cdlfleurer @OILiY S(Hs.

3 S-4982




18.

19.

20.

Analyze the international disinfectant testing protocol.
sieuCss  Smulprdlall  Csrgamer  QpHepapulenarll
uGLUTUG GFIs.

Write a detailed mnote on characterization of
nanomaterials.

BrCerm GQumrmplseailer uaL@m emanenar UHD allfleurer
GSOLCLZIS.

Write an essay on bioremediation.

o Wiflaufls Siey LHH SLHET eT(HIIS.
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S-4983 Sub. Code

Time : 3 Hours

22BMI5C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fifth Semester
Microbiology
MEDICAL MICROBIOLOGY

(CBCS - 2022 onwards)

Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

General approach to clinical specimen collection and
Transport.

wmsglel wrdfl  Cssfliuy  wombd  Curs@eursgissTer
QUITIEUTET GG LPEPD GTEHTe ?
What is Transport Media?
@urré;@@_mg@ DEML_GLD GTGITLIG| GTGIGI ?
Name the causative agent of tuberculosis and it’s general
characters.
sTFCHILGSE, ST (PSeUT WOHmID ger Cumngeimen
Gl wnbisamend @GDILLayb.

What is the primary mode of transmission for cholera?

STQOIT LD (LPSHETEMLD (LPEHMD GTEITE ?

What are two General Properties of Viruses?

aaurevsailer @rem® CUTGeUTET LIGHTLISET 6TeTer ?



10.

11.

12.

Comment on classification of Viruses.

aalravaeflen euansliLm® LHOIL SHSSI.

What is the causative agent of Amoebiasis?

<SS Qurélev Crruissrer sryeantl erevrer 2

Which Parasite Causes Filariasis?

SeuGaflurdlev ghu@BSab el Hearanfl erg?

Which antiviral drug is used to treat influenza — A?
@enLli@pwerent — ¢ SdlFmasE by eured  ShHLULY
@Hg LWL RSSILOHDS 2

What is the purpose of Antimicrobial susceptibility tests?
argewsGrmiud o aridner Carseamearsater CrrésDd

GTGOTGUT ?

Part B (5 x 5=25)
Answer all the questions, choosing either (a) or (b).
(a) Isolation techniques for Anaerobic Bacteria.
srHHleer urseflurame saflepwliLRSSID BHiL LIBISET.
Or

(b) Outline the key steps 1in microbiological
examination of clinical specimens.
wmssel wrdlilsafler memapuidfud LfGsrgsameruden
WsHw Ligseer afleul.

(a) Describe the general characteristics and
Pathogenicity of Streptococcus Pneumoniae.

vl QG rerésen HICwreflwireil e Qumgleimen
vearL et wHmib Crrissmulls searenanw edleul.

Or
(b) Outline the laboratory diagnosis of typhoid fever.

eLwmi® srussder gulas Crrumdsame elleuifl.
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13.

14.

15.

16.

(a)

(b)

(a)

(b)

(a)

(b)

What are the steps involved in the reproduction of
bacterial phages?

ursleflwed  Cussafler @earuGumssdld  FEUELD
LIlq &EIT 6TGOTE0T ?

Or

Describe the epidemiology of hepatitis.
QamueLigen Crruier QarHmiCrrenws afleu.

What are the lab diagnostic tests for Malaria?

LCaMlwremes samLHlubd D uiels CamsameanseT eTemer ?

Or

Explain the mechanism of pathogenesis of
superficial mycosis.

CuCarLiorar  ews&Gsrlellear  Crmiigds mulsafler
QBHpDS®ET ET(LPS).

Describe the general characteristics of
Antimicrobial chemotherapy.

g argeowsGrmiud  SCwrCsrAuier  Qumgeurer
LaTLsener adleu.

Or

What are the different types of Antimicrobial
susceptibility test?

LOCaum eueswTar Y eriqansCrmiwud o euridner
Cengenan eretren ?

Part C (3 x 10 = 30)

Answer any three questions.

Discuss about Normal Microflora of the Human Body.

weflg 2 L eller @uicouimear ew&GrmsGarmym Lbdl edlleims).
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17.

18.

19.

20.

Describe the general characteristics, Pathogenicity, lab
diagnosis and prevention of cholera.

Qurgleunenr  Gemmdlgwmger, GCrmiusdpilsefler plieus
LwGs a6 oHOID  sTrT  SHULY  RSueudHa
eNeufégayLb.

Discuss the history of virology, including key discoveries
and milestones.

WwsSHu  sarhlligliLseT  LHMID  @WLOSHSET 2 UL
emeurreguiler augomhenm LHH elleurs.

Explain the pathogenesis, lab diagnosis and prevention of
systemic fungal infections.

Crrusdmsl o (peuns@h, weus GCrrudge wHmID
epwrer Lehend Gsmhm shLiL gdweihen eflerésab.
Discuss the mechanism of action of £ —lactum antibiotics
and their spectrum of activity.

p-lactum (SCim-ersib)  mearauir  erdliidsafer

Qawdurigear aflipan LHnID Aeubdler CEFuieLm iqer
eGuGLTd ubdl edlleurs).
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S-4984 Sub. Code

22BMI5C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fifth Semester
Microbiology
ENVIRONMENTAL MICROBIOLOGY

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Name two types of interactions between microbes in an

ecosystem.

FHMIFGPED N NI ) o gTer miaTamuifa@né @,
Qe Cuwurear  @rearlh  aumswurer QL elamarsamaer
GO L aib.

What is bio film?

LCuimledid erermmed eresen ?

Define bioaerosol.

uCur gCrrCemene cuadTLm&Es.

List two air-borne diseases caused by bacteria.

ursleflwumeuré®d &THm  eped UFe|b @rar@h Crriisemer
UL igwel (H&.



10.

11.

Name two microbes commonly found in
environments.

S GLpedled Qurgieurss SrewTIL (LD
miaramiudfsamers @i ayb.
What is entrophication?

WL Gyl Caager erammmed eTemer 2

Name two benefits of composting.

2 JIb SWTTLILSE Qe HETELDEEETE Fnmis.

What is incineration?

eTilSSe eTaTHTEDd GTETET ?

What is Methanogenesis?
QugzsCarmtsmaflslev eremrmme erere ?

marine

Qb0

Name one primary treatment method for liquid waste.

dlreus slo|s@psaman (paarabwnar &6l penmenuis

GO L.

Part B (5x5=25)

Answer all questions, choosing either (a) or (b).

(a) Explain how halophiles adjust to high salt

environments.

9Hs 2 ULEF GGG antGareamudgEer ereleumm

@s5g1LGLTSeaTpar eraLmg a6 @s.

Or

(b) What are the methods used to study microbial

diversity in ecosystems?

FHMEFSPOID HiaTamuiT LIeTIpsSSETannail] Lig &

erema (PepmEET LweTU(HSsLiuHi&lermer ?
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12.

13.

14.

15.

(a)

(b)

()

(b)

(a)

(b)

(a)

(b)

What are the steps involved in bioleaching?

LCWITeSFA MG D 2 6Ter Lig ST erevme ?

Or
Explain the process of bioaccumulation.
(Bio-accumulation) o047 @elly GCswédpermenw
cllené G higer.
Discuss the importance of estuaries as marine
habitats.
&L aumpedl_mserns sWpsEsaien (P&sdHwsgeisams
ubdl edleims).

Or

What are the methods used for microbial quality
testing of water?

Bher meamamudit sy Consmendsd eemar (PE@DSET
Lweru(hssiuBEermer ?

Discuss the main features of a bioreactor landfill.

o A 2L ewe BHleovugiber wWsHu bFhRIGMETL

LBl eflaurl.

Or

Explain the process and benefits of gasification in
solid waste treatment.

Jrssflay &sdafluy  pevpuled  eumujeursssser
Qewcpan LHMID HeTaDEEMET 6l6Td:d;.
Explain how BOD is measured in wastewater.
sflayBileo BOD ereueumm <jarelllin(@éng ereruiens
eT&S6LD.
Or

What are the differences between aerobic and
anaerobic treatment methods?

gCrmis wpmid  sTHdldor Ssms  PODSHEHEES,
@enLGui 2 erer GeumLImBSET eTebre ?
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16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

Discuss the role of microbes in biogeochemical cycles.
o Wt Geuglulwer &apmélsefler meamapuifsaienr UBmsL
upl efleurdlssaibd.

Discuss the mechanisms of biodegradation of Xenobiotics
by microbes.

leraui M aemmed S CeurmLiwimig & @ ger eor
2 WiflwéswwwréEseder UpEDEHEETL umml
clleurdlGsayb.

Evaluate the transmission, symptoms and preventive
measures of water-borne diseases.

B epeod ugeb Cpruisefler Lya|sd, d@Gdser wHmD
SO BLeugSmEsar duehan wHUilH Cais.

Explain the processes, benefits and challenges of
biological waste treatment methods of such as composting
and vermicomposting.
o qib  wOHmDd  wearyw ogb  Cumearm 2 ulflud sy
&S3aMlL papsaien Cewdpamaatien HeaTanD&ET HMID
FUTOSMET NaT&ESELD.

Discuss the process of methanogenesis in anaerobic
treatment, including it’s benefits and challenges.
sl  Hdsmauier CwssCambgaifey Cewdpanm
updl  efeurdlsseyd, ST BETEWLSET LOOMID  FEUTEDSET
o L.
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S-4985 Sub. Code

22BMI5C3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fifth Semester
Microbiology
AGRICULTURAL MICROBIOLOGY

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

What is soil microflora?

LT WECTTSLIGETTIT eTaTmmed 6Tes6n 2

Define Rhizosphere.

arGareviweny euamywum.

What is Nitrification?

Bl Mol NCHauem cTammTed 6Teime ?
Define Nitrogen Fixation.
BLreen HlaneiLi(HSSemed euanTwim.

Define Mycoplasma in the context of plant diseases.

smeuy  Crpmisefler Genaranfluiler  enw&Camiermeviomena
cuE LI

What are viroids?

UM (H&HET GTETMTE) GT6IT6IT ?



10.

11.

12.

Name on fungal biopesticide.

@ Lepens 2 il L&8lsbardeailufler Guwi?

Define Biopesticides.

LGUTQLIEVIG F(HSEMET UG TUIMI.

What is VAM?

VAM erenmméd ereiresr 2

Name one example of associative symbiosis in Nitrogen
fixation.

o)) Ptey BlevaLiLi(hSsedled S CFrACwIL1g 6l
SpuGurdleller e 2 srramsams GOLILGAE.
Part B (5x5=25)

Answer all questions, choosing either (a) or (b).

(a) Outline the role of fungi in soil.

weenileh Lyehrengsafler Limiamas Camgl (H ST (Hs.

Or

(b) Discuss the structure of soil and it’s impact on plant
growth.
ewTenilen ey LHMID FTely euariFsluded g6
sméaD uHH alleurdsseab.

(a) Outline the sulfur cycle and the role of microbes in
it.

ab585 &PHSH wHmD Hd maTapuifseailear LkiE
< Hwepmed elleur.

Or

(b) Explain the 1mportance of microbial
transformations in the phosphorus cycle.
umevLgey  &pHEuded  mewmentudt  wrHmEisetler
W&Iwsgasams allearsse,b.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Discuss the disease cycle and symptoms of
phytophthora infestans.

Crmu FLpMHE WHmILD eul CLruCGgmym
@erCueavLseller oidl@daamer LpH elleurdsse,b.

Or

Explain the pathogenicity and symptoms of
pyricularia.

auflgCaoflurelear  Crrusd(Bissamenn  LHMID
<M@dsmar clleTésea]b.

Explain the role of Bacillus thuringiensis (Bt) as a
biopesticide.

(T 2 ullir LU&slsQaraellwuns Cudleveiv
sfleHueandlev (Bt) Lniens eflerssab.

Or
Describe how NPV works as a viral biopesticide.

NPV  aeugev 2ullit YsflsQsmiedlwums  ereucumm
Qeweu@dng erearumg alleulssa .

Explain Dbiological Nitrogen fixation and it’s
significance in agriculture.

o Wiflweé epplrmer Hlirewrwid wHMmID  eHeusFTwgdled
G (PEHWSFleUSMmS eNleTdsea|b.

Or

What are phospho bacteria and their role in
agriculture?
urevCur ursleflur wHmb aleugTwsHed oieubmer
LIThl(S) GTGOTEHT ?

3 S-4985




16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

Describe the different types of soil microflora and their
functions in the soil ecosystem.

uGeun euevswner e @wSGEITSLUCETTTT WHMID  LD6wT
& MIFGLP6D SIS <26l e Qewdurh&eamer
efeufégayLb.

Discuss the Nitrogen cycle, including Nitrogen fixation,
nitrification and denitrification and the microorganisms
involved.

epBLymer s&phHslawt updl elleirdlsselb. Q& epLreer
Blreorwd  wHomb gl folCsaser wHMID e 2 erar
Haapuifaet Lhd erps.

Describe the disease cycle of TMV and CMV.
TMV wpmib CMV Crri sphHflerws afleu.

Discuss the definition, history and development of
biopesticides and add a note on examples of wviral,
bacterial and fungal biopesticides.

o it ysdlsanddseaier euamyuenm, eugorm  WHMILD
cuer&sl LMl eleundlEgelb wHML eveurey, UTSeflur
wHOID Lerens 2wl Ysfsbsmoelsaiiar erhsgissm (Haer
updu ol Carés.

Comment on definition of Bio-fertilizers and it’s different
types.

o W4T 2 rhsefler cuanguenm WHMID e LOLCaUM GUMSHET
ubHIw &HSS.
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S-4986 Sub. Code

22BMI5C4

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fifth Semester
Microbiology
MICROBIAL BIOTECHNOLOGY

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

What is the basic principles of rDNA Technology?

Srigerane  Csmplom ugdler Sjglinentds GCariumbhsaer
GTGOTEUT ?

Write a note on gene nomenclature.

wruen Guwflelléd e @dllemu er(pgibisar.

What is a Plasmid?

WGermeuslL eremmmed eTesmen ?

Mention the traditional cloning strategies.

urgbuflu GCermaflii o sHasamers GDUGLayb.
Comment on serum-free medium.

&rib @Ders Iy epssam LUHNL &HSE GO ab.

How do determine the concentration of cells in a
suspension?

Qe fss o den_sssdd Cedsaiar Gadenes ereueumm
Siomefliug) ?



10.

11.

12.

Define Callus.

Caoenen cuaTLImI&ESHa|D.

Give two examples of plants, grown in tissue culture.

dla&  earilbed euaTTESLLHL  STUIBISGEREE @ e
2 FTTETRIGMETS GET(HESELD.

Mention four principles of bioethics.

2 uiflwe QpH penmuler BIT6HT(S,) Carurhsmerd
GO La|ib.

What is the function of human growth hormones?

weaflg aleridsl apmiGorearsafier Gewdur® ererer ?
Part B (5x5=25)
Answer all the questions, choosing either (a) or (b).

(a) Explain about the structure, enzyme sites,
screening and advantages of recombinants
containing pBR 322.

9.9.<r 322 Garar LHCsTsamauler eI,
Qprd @QLrismer &55D QFISEH LOMD HETEDLOSET
umod efleufl.

Or

(b) Give the difference between cosmid and phagemid.

srevsl.  womb  Cugsl. @ Gu o der
Caupumen & @GOG ab.

(a) Write down the principle and steps involved in

northern blotting.
QULESG 2 MEhssdler  SSHIUSMSLID  LigSeTLDd
(PSS,

Or
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Write short note on principle and instrumentation
set up of poly acrylamide gel electrophoresis.

Lmed & ilevmenio(h) Qea ersL_CrmCumrGré el er
Qametens WwOHMID s@Hedlsar updu SAm GO EMET
CT(LPGIMISET.
Illustrate how contact inhibition controls cell
survival and proliferation.
Qsriiiey shHUY ereueumn Ogd 2 ulifeurpey LHMHID
QUBSHSMSE sU(HUubsgFng CTETLIENS
clersGHmgl 2

Or

Explain about six main ingredients in cell culture
medium.

Qe euamTdsl g ePO&EFded 2 eter Ym (PSS
QummLseeart uHmd alleTdsea]|b.

Describe different stages of micro propagation
technique, with diagram.

mer  uglygsed  mrusdear  uoCGeum  Hlenewseaner
UL SgILar edlelf&sea|b.

Or

Write a note on protoplast regeneration and its use
in new plant breeding.
LCrmGLmQermevl WEHHeuTssd wHmIDd g6 LiHw
S @arCumssd updlu GO 6eT(PSImnIseT.
Ilustrate dietary and Agriculture use of growth
hormones.
o anre| WHMID Ceuarrareno euerdsl anmrGorersafler
vwerum® und eNeTésHeyb.

Or
Explain about biosafety issues of genetically
modified organisms.

oyuey  wrpptucl 2 wlflemmseflear 2 udflwed
ungariiL fssagemer LHMH ellarése, .
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16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

Give a detailed account on viral vectors — M13 and SV70.

aaigev FHevswensar M13 wpmid SV70 updlu eflfleumer
dearsssams eflEsab.

Describe in detail about polymerase chain reaction, types
and its applications.

uredlnCrev  smdledl  erdlieflenar oiFem eUMSHET OHMILD
vwetur@aser undlw efleuféseyb.

Explain in detail about isolation methods for primary cell
culture.

e Csd euetréflssrar sailabliLBSHID WPEDEET
umd eNerésea.

Describe in detail about Agrobacterium mediated gene
transfer methods in plants.

smeurmigefley &Crmurseflun wsHwevs wruay LflbrHo
wepger upm ellfleurs aleuflEsam.

Summarize industrial design, patent and Trademark of
intellectual property rights.

Qzmlegienn  algeiembliy  (pen  bOHnID  dlejsrr
Qerggiflewsaafler euTEss PSHMTL &HHSSLTGS Fnnalb.
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