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NRJ/KW/17/4049 

Master of Science (M.Sc.) Semester-I (CBCS) (Microbiology) Examination 

ADVANCED TECHNIQUES IN MICROBIOLOGY (ATM) 

Paper-3 

Paper-Ill 

Time : Three Hours] 
[Maximum Marks 80 

N.B. :- (I) All questions are compulsory and carry equal marks. 

(2) Draw diagrams wherever necessary. 

I. \/ Describe the method for determining the molecular weight of macro molecules by using 

centrifugation technique. 
16 

2. 

OR 

Describe the concept and applications of light scattering in detail. 

Explain two-dimensional gel electrophoresis in detail. 

OR 

16 
16 

--Explain the principle and applications of capillary electrophoresis with their limitations. 16 

3. yescribe the methodology of FISH. What do you mean by fiber FISH ? 16 

OR 

(a) Write an explanatory note on Laser Scanning. 8 

(b) Explain the sample preparation and staining procedure used in Electron Microscopy. 8 

4. Explain the phenomenon of NMR and its biological importance. 16 

OR 

w) Explain the principle of Radioimmunoassay. 

v{b) Write note on site-directed mutagenesis. 

5. Write short notes on : 

~) Sedimentation. 

'--kb) I mmuno-electrophoresis 

~c) Cryoelectron microscopy 

Jd) Western blotting technique. 

8 
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4 
4 
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Master or Science (M.Sc.) Semester-I (CBCS) (Microbiology) Examination 

ADVANCE TECHNIQUES IN MICROBIOLOGY(ATM) 

Paper-3 

Paper-ID 
Time: Three Hours] [Maxi.mum Marks : 80 

N.B. :- (1) All questions are compulsory and carry equal marks. 

(2) Draw well labelled diagram wherever necessary. 

1. Explain how molecular weight and siz.e of macromolecule is determined using light-scattering technique. 
16 

OR 

Write notes on : 

(a) V~ty. 

(b) Diffusion sedimentation. 

2. Describe principle, procedure and applications of immunoelectrophoresis. 

OR 

Explain principle, instrumentation and applications of SDS-PAGE. 

3. Describe principle, mechanism and applications of confocal microscopy. 

OR 

(a) Differentiate between SEM and TEM. 

(b) Explain scanning tunneling microscopy. 

4. Describe principle, mechanism and application of NMR. 

OR 

Explain in detail Southern Blotting techoique. 

5. Write short notes on : 

(a) CD/ORD. 

(b) Capillary electrophoresis. 

(c) FISH. 

(d) Site directed mutagenesis. 
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AHK/J<W/19/1619 

Master of Scirncc (M .Sc. ) Srm c..~trr- 1 ( C BCS) (Microhiology) f:xnminntion 

MlYANCE TECHNIQIJES IN MJf'RODIOLOGY (ATM) 

Pnpcr- 3 

Pnpcr- 111 

Time. · l11rcc I lours) 

N. n. :- ( l) A II questions arc compulsory 11nd cnny cqunl marks 

(2) Drnw well lol>cllcd dingrorns wherever necessary. 

(Maximum Marks · 80 

Dcscnhc the mrthod for dclcrmining lhc molecular weight of macro molecules by using cenlnfugation 
:cchrnqucs 16 

2 

OR 

(a) How 1s viscosily used in macromolecular characlerizalion ? 

(b) Explain molecular size detcrmin:Hion by diffusion technique. 

t.'< pl:11n principle, working and applicalions of SOS-PAGE. 

OR 

F.~plnm 111:munc-clcclrophorcsis ond add a nole on i ts apphcalions. 

3. Explain lhc principle und working ofTEM with well lo belled diagram. 

OH 

Describe principle and applie-01ion.~ of Atomic force microscopy. 

4 . Explnm principle, procedure nnd applicalion of Northern Hloning 

OR 

(a) Expla1111.hc principle oftrnnscriptional start poinl mapping 

(b) Wrnc note on Southern I31onine. 

5. W,i1e notes on : 

(a) CD/ORD. 

(b) Capill:11y c:lectrophorcsis. 

(c) Applic.iuons of cryoclecrron microscopy. 

(d) Pr111c1plc of NMR. 

CC· 10;> 10 
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S.S.E.S. Amt's Science College, Congress Nagar, Nagpur Terminal Examination 
M.Sc.! . (Microbiology) 

Semester I {Winter 2019) Paper Ill-Advance Techniques in Microbiology (ATM) ------ ---------------------------------------------------------------··-----------------------·-----------Time: 3hrs 

Marks: 100 
Note: All the questions are compulsory and carry equal marks. Draw diagrams wherever necessary. 

------------------------------------------------------------------------------------------------------
Q.1. Explain how molecular weight and size of macromolecules is determine using light scattering 
technique. 

16 OR 
a) Viscosity. 
b) Diffusion Sedimentation. 

Q.2) Describe principle, instrumentation and applications of SOS-PAGE. OR 
Write short notes on: 

a) lmmuno Electrophoresis 
b) Agarose Gel electrophoresis 

8 

8 

16 

8 

8 

Q.3) Describe principle, sample preparation and working of Fluorescent Microscopy with well 
labeled ray diagram. 

16 

Q.4} 

OR 
A) Differentiate between SEM and TEM. B) Explain Scanning Tunneling Microscopy 

Describe principle, mechanism, and application of NMR . 

OR 
Write notes on: 
A) Southern blotting technique 
B) Western blotting technique. 

Q.5) Write notes on: 

1. CD/ORD 
2. capillary Electrophoresis 
3. FISH 
4 . Site Directed Mutagenesis 
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NRT/KS/19/2891 
Master of Science (M.Sc.) Semester-I (CBCS) (Microbiology) Examination 

ADVANCED TECHNIQUES IN MICROBIOLOGY (ATM) 

Paper-3 

Paper-ill 
Time : Three Hours] [Maximum Marks: 80 

N.B. :- All questions are compulsory and carry equal marks. 

I . Discuss the mechanism of diffusion sedimentation to detennine size, shape and molecul ar weight 

of macromolecule. 16 

Write notes on : 

(a) Ultracentrifugation 

(b) Viscosity. 

OR 

2. Describe principle, mechanism and applications of agarose gel electrophoresis. 

8 

8 

16 

OR 

Write notes on : 

(a) lmmunoelectrophoresis 

(b) Two dimensional gel electrophoresis. 

3. Ex.plain the principle and working of SEM and give its applications. 

OR 
Write notes on : 

(a) Laser scanning microscopy 

(b) Scanning tunneling microscopy. 

4. Discuss the principle, procedure and applications of Radioimmunoassay. 

OR 

Write notes on : 

(a) Southern blotting 

(b) Transcriptional start point mapping. 

5. Write short notes on : 

( a) CD/ORD 

(b) Capillary electrophoresis 

(c) Staining procedure of fluorescent microscopy 

(d) Biological Applications of NMR. 

CLS- 13610 

8 

8 

16 

8 

8 

16 

8 

8 

4 

4 

4 

4 

http://www.rtmnuonline.com 



SPM/KW/22/1645 

Master of Science (M.Sc.) First Semester (CBCS) (Microbiology) Examination 
ADVANCE TECHNIQUES IN MICROBIOLOGY (ATM) 

Papcr-3 

Paper-ill 

Tune :Turfy~~ 
N.B. : a5 All questions are compulsory and carry equal marks. 

[Maximum Marks : 80 

(2) Draw well labelled diagram wherever necessary. \ 

~ 
1. Describe how size, shape and molecular weight of macromolecules~ determined by light scattering 

technique. 16 

OR 
Write notes on: 

(a) Analytical Centrifugation 

(b) ORD. 

2. Explain principle, procedure and application ofSDS-PAGE. 

fi{R'\ 
Write notes on: o• • 
(a) Agarose gel ·electrophoresis 

(b) Two-dimensional gel electrophoresis. 

8 

8 

16 

3. Describe principle, mechanism and application ofconfocal microscopy. 

8 

8 

16 

OR 
Write notes on: 

(a) TEM 

(b) Fluorescent microscopy. 

4. Discuss principle, instrumentation and biological importance ofNMR. 

5. 

Write notes on: 

(a) Transcriptional start point mapping 

(b) Site-directed mutagenesis. 

Write short note!{n : 

(a) DifleM?fu centrifugation 

(b) Capilhu~1 :lectrophoresis 

(c) FISH 

( d) Radioimmunoas.say. 
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Time: 3 Hours 

.. , .. 

S.S.E'S Amravati's Science College, Nagpur 

PRELIMINARY EXAMINATION 

Winter 2023 

M Sc Semester - I 

MICROBIOLOGY 

Paperlll- Advance Techniques in Microbiology 
Max Marks: 80 

Note: a)AII the questions are compulsory and carry marks as indicated. 
b) Draw neat and well labelled diagrams wherever necessary. 

. '. ~·. 1 ,,.. 
' , '"; \ .. . &' 

Q.1 Describe the method for determining the molecular weight of macro molecules by using centrifugation technique. 
16 OR 

Describe the concept and applications of light scattering in detail. 

Q.2 Explain principle, instrumentation, and working of agarose gel electrophoresis in detail with its applications. 
OR 

a) Explain the pulse field gel electrophoresis. 
b) Write instrumentation, working of HPLC. 

Q.3 Discuss principle, procedure and application of Western blotting technique. 
OR 

a) Explain in detail about autoradiography. 
b) Explain FTIR Spectroscopy in detail. 

Q.4 Describe preparation of sample, principle, working and application ofTEM in detail with its ray diagram. 
~ 

OR 
a) Explain florescent microscopy with its ray diagram. 
b) Describe FISH in detail. 

Q.5 Write a note on: 
a) X-ray crystallography 
b) Two dimensional electrophoresis 
c) NMR 
d) Cryoelectron microscopy 

16 

16 

08 
08 

16 

08 
08 

16 

08 

08 

4x4=16 



1•sl\ ttl\'. \.V 12J11 o Is-• 

~ I.S,-. ( 1\ li1·roltiol11l!r) S,·11u·,h•r- l (C'II< 'S) ( N,•w I' chm, 111111 1'11lh•)') l•: ~1111111111111111 

"'~11 ITII.! : ENl.\'1\101 .0(;\' ,\NU l'IWIINH.HH·:S 

l'uprr- 11 

I i1111: : ·1 hrw I l,•111~ 1 If\ 1:i,- 111111111 f\ 1:irb : )(I I 

\ . ll. :- ~I) ·\II q11,·:-ti,•11s :II\.' l'11111p11l ~1•ry anti carry "'111:11 111:,rks. 

l~) 1)1~1\\ ,lial!r.1111 " h'-'n:h·r 11i:\.'CSl-:U)'. 

" I . . d ' ' d ., · b I I I I ,f I. rk 
l •IH' 1 '"' "·,,11i:'-'l'I ,H Nl\.'111.ymc nn \\TIie in · i:t:11 n 0111 nl·tnsc t e !Y' rogcnnscs n~ ma · er cn1.ymc, 

OR 

\\'ri1i: :, detailed :1cco11111 of muhicnzymc complexes. 

Oiseu$~ the kinetics or enzyme inhibition. 

OR 

(:1) <.iiH' 1he sig11ilic:111ce of MM Equation nnd{disc11ss its tmnsfonnmio11s. 

tM \\ rite note on 1~-cd bnck inhibi1ion with sui~ble cxnmplc. 
' I 

~ Discuss ~ 1 \\'C and ~quential model ~r c~-opcrativc ligand bindings. 

OR 

\\'ritc general concept of enzyme biosensor. Add a note on glucose biosensor. 

Ir, 

I (1 
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16 

16 

.,. Cii,c dc1ailcd nccounl of membrane cntrnpmcnt and lntticc entr:ipmcnt techniques ,1f imm(,bilizati,111. 

Discu~,; the kinetics of immobilized enzyme. 

' \\ rile llCIIC<; on : 

(al ~k,al ion ca1alysis 

(" I ,\ llo)tcric enzymes 

(\.) ,\r,plications of pmtci11 engineering 

OR 

IIIJ t\lli11i1y binJ ing for enzyme in11nobili;,;1tio11. 
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~L~l', (~li,·rohi11l1•:,:~·) Scnu•:ctl'r-1 (CIICS) (N,•w Ech1l'nllo11 l"olicy) (l·>rnminallon 

Mi\lfJTC>J: Al>\~\NCI·: Tl~CIINIQIH·:S IN ~IICltOIIJOI.OGY 
l 1:111cr-lJ I 

(Ekc1h•c-l) 

I i:11~· : llm.·;: ll,1111-sf (~faximum Marks : RO 

~.It :- t I) ,\II questions arc compulsory :ind c:iny equal marks. 

' (:!) l)raw di:lgr.1111 ,, hcrc\'Cr nt.-cess.iry. 

1. lli,cu,s tlh! mcch:mism ol' c.Jilli1sion scdimcntn1io1dn dc1cm1in.1ti011 of si7e:·st,~pc and molecubr wcighr 

,,r 111:ir l\llllOk"Culc. r"'. ) 16 

o,~ 
\\' rill' Ill •h:~ on : 

, al ;\ kd1;111is111 of lighl sc:;inering for the dclt."fmin:ition or ,i1.c. 

1h1 P1in<:1plc or X-R:iy cl'ystallo~mphy. 

J>i:scrihc principle, mcch:111ism and opplicatior,s or ngarosc :;cl ckc1rophorcsis. 

01( 

\\'rite nulc~ on : , ·/ 2, 
(a) T"o dimensional tel clcctmi,horcsis () ' .J , 
1h) lmn11111c,clectrophorcsis 

• l)iscuss the principle, procedure and applic:ilions ol' Radioimmunoossay. 

OR 

\\'ril ..: nntcs 011 : 

1;, 1 :--. \ II{ ;ind its biological import:rncc 

1 Ii) S.,111h..:m blotting 

., . 1: -.;pl:iin 1hc principle Md working or TEM and gi\'c its :ipplicolions. 

OR 

\\'rile notes on : 

la) FISI I 

thl I .:M:r sc:inning microscopy 

5. Write ,hort notes on : 

la) CD10 RD 

1h1 C':i1,illary clcc1m~horcsis 

I\') ,, 111,, r;1diorr.1phy 

hll S1;1ini11i.; r,roccdun: of fluorcsccnl microscopy. 
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