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UNIVERSITY OF NORTH BENGAL
B.Sc. Major 3rd Semester Examination, 2025

MICRMAJ305-MICROBIOLOGY

BIOCHEMISTRY

Time Allotted: 2 Hours 30 Minutes RS Full Marks: 60
The figures in the margin indicate full marks.

1. Answer any six of the following: 1x6=6
(a) Define activation energy in relation to an enzyme catalized reaction.
(b) What are cerebroside?
(c) State Chargaff’s rule.
(d) What is mutarotation?
(e) Define enthalpy.
(f) What is saponification of lipids?
(g) What are Zwitter ions?
(h) What is Viax?

2. Answer any five of the following: 6x5=130
(a) Differentiate between epimers and anomers. Write a note on glycogen. 2+4
(b) Write a note on Sphingolipids. What are micelles? 4+2
(c) Write in brief the classification and characteristics of vitamins.’ ; 6
(d) Write the difference between A, B and Z-DNA. 6
(e) Write a note on the forces holding a polypeptide together. 6
(f) Write short notes on: 3+3

(i) Phosphoenol pyruvate
(ii) Induced fit hypothesis of enzyme activation.
{g) In an enzyme catalyzed reaction Vj is equal to 0.80 Vi, at substrate concentration 4+2
2 mg/ml. Then calculate Km. What will be the substrate concentration when V
becomes 0.5 Viax? -
3. Answer any fwo of the following: . : : 12x2=24

(a) Explain the different types of enzyme inhibition with proper dlagram and suitable = 8+2+2
examples. What is the Km and Kcat of an enzyme?

(b) Explain the chain and boat form of glucose. Write notes on reducing and non 4+3+5
reducing sugar with example. Elucidate the structural detail of Peptidoglycan.

(c) Write a note on ninhydrin test with appropriate chemical reactions. What is pKa 4+3+5

- and state its significance. Explain the titration curve of glycine.

(d) Give the chemical structure of sulphur containing standard amino acids. What is 4+2+6
the unique features of amjno acid proline? Describe the structure and function of
insulin. .
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UNIVERSITY OF NORTH BENGAL
B.Sc. Major 3rd Semester Examination, 2025

MICRMAJ306-MICROBIOLOGY

MICROBIAL PHYSIOLOGY AND METABOLISM
Time Allotted: 2 Hours 30 Minutes Full Marks: 60

The figures in the margin indicate full marks.

8 Answer any six of the following: 1x6=6
(a) What is batch culture?
(b) What are xerophiles?
(©) State the key enzyme responsible for N,-Fixation.
(d) What is fermentation? i
(e) Define generation time.
(f) What are microaerophiles?
(g) What is Pasteur effect?
(h) What is methanogenesis?

;A Answer any five of the following: 6x5=30

(a) What is diauxic growth? Classify bacteria based on their growth at different 2+4
temperature.
(b) Differentiate between: 343

(i) Homofermentative and Heterofermentative bacteria.
. (ii) Anaerobic respiration and fermentation.

(c) Write down the steps of glycolysis with the enzyme involved. Where does it take 4+1+1
place? How many molecules of ATP are generated from 1 molecule of glucose in
glycolysis?

(d) Explain the terms: Chemoorganoheterotrophs, Chemolithoautotrophs, 24242
Photoautotrophs.

(e) Differentiate between bacterial oxygenic and anoxygenic photosynthesis with 6
example.-

(f) Write notes on: 3+3
(i) Active transport
(ii) Uncouplers. .

(g) Explain the process of denitrification in microorganisms. 6
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3. Answer any two of the following: 12x2 =24

(a) Write notes on: : 4x3 =12
(i) Group translocation
(ii) Uniport and Symport
(iii) Hydrogen oxidation.

(b) Give a detailed account of mitochondrial electron transport chain with suitable 8+4
diagram. Describe how different inhibitors affect the process of electron transport.

(c) Describe the process of biological nitrogen fixation. Write a note on ammonia 7+5
assimilation. : ‘

(d) Write a brief account on ED pathway and pentose phosphate pathway. 6+6

—X
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MICRMIN303/MICRDSC303-MICROBIOLOGY

BIOCHEMISTRY AND MICROBIAL METABOLISM
Time Allotted: 2 Hours 30 Minutes Full Marks: 60

The figures in the margin indicate full marks.

Answer any six of the following: 1x6=6
efiRe @-coR g6 eltez Ten wies

(a) State the first law of thermodynamics.

Arferaificem e @b @R
(b) What is mutarotation? -
oI & 2
(c) What are chemolithotrophs?
e St 9
(d) What is saponification of lipids?
cxreiwitda spiesfafees & o
(e) What is generation time?
cormica= Bizw & 2
(f) Name one essential fatty acid.
3o SRR = if e = e
(g) Define pH.
pH-«4 &I WG |
(h) What are zwitter ions?

SRR T & 2

2. Answer any five of the following: : - 6x5=30
fefeRe @-m #i5fe 2tz Tex wies
(a) Describe the structure and function of triacylglycerols. 4+2
BIRSUFAIREARAAICETR 515 '8 Fie Il 331
(b) Writea note on diauxic growth. 6
TiREfRE 3 eo) Bt @

(c) Write down the general structure of a peptide bond and spcc1fy its salient 2+4
features.

1oBIZT IHA Ao cmf OR Y+ EETefE @
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(d) Explain how electron transport is linked with phosphorylation. 6
BCETPEA BT IR FERIREHH PSR e iy F41

(e) Explain alcohol fermentation with detailed flowchart of the pathway. 6
TR AIfog FLA! ST FH Jit 741

(f) Explain the processes of photolithoautotrophy and chemolithoautotrophy with 343

suitable example.
Boie Tl STECIC FOIRTAISBIERF © EURIRTISUOERE s Tt 741

(g) Give the Haworth projection formula of glucose. Write short note on starch. 3+3
ISR QWY @TE = T @21 BT eoim W Bt @)

3. Answer any two of the following: : 12x2=24

oo @-m 7f5 alrss Tez wiss |
(a) Discuss TCA cycle in detail specifying chemical structures of intermediates 12

involved, enzymes and co-factors required.

TCA & m Ragd wie wede] @stefim vl 45+, wite Swme
@-FFRelE SrEd TR

(b) Write about the forces holding polypeptide together. What are tertiary and 6+(2+2)+2
quaternary structures of protein? Write down the chemical structure of a
tripeptide highlighting the peptide bonds.
AR BRTT FOET RIFR IFeel T @ @fter SRR e

@EBIHR 57 & 2 HiRT wwT ITNH I @b GiRorbitres e A5
@ ,

{¢) Write short notes on: : 6+6
(i) General structure and function of phosphoglycerides '
(ii) Glycogen.
Y DI 14
(i) TPERARZG 197 8 &
(i) 2BCIICEA |
(d) Write notes on: 448
(i) Thermophiles
(i1) Measurement of bacterial growth in Batch culture.
Bl @14e . .
() ez _
(if) TS PITHICT JRBRAR e ARt *=fS

X
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B

QUESTION BOOKLET
SET-III

UNIVERSITY OF NORTH BENGAL
IDC 3rd Semester Examination, 2025

IDC - LSC2IDC316-ENVIRONMENTAL MICROBIOLOGY
Time Allotted: 1 Hour 30 Minutes Full Marks: 40
The figures in the margin indicate full marks.

[. Instruction }

The candidate should indicate the correct Name, Centre Name, Roll Number, Registration No., Course/Paper
Code, Question Booklet Series, Question Booklet SET on the OMR Answer-Sheet otherwise the Answer-Sheet
will not be evaluated and the candidate will be solely responsible for it.

Each questlon has four alternative answers. The candidate has to darken only one circle/bubble on the Answer-
Sheet using black/blue ballpoint pen indicating the correct answer as shown below. If more than one answer /
option is found darkened, then the question will be treated wrong and will not be evaluated.

Example: Correct Method: O@ OO Wrong Method: B @ @
Answer all questions 1x40 =40
1. Which layers of soil contain the maximum microbial activity?
(A) A-horizon (B) B-horizon (C) C-horizon (D) Bed rock

N7 @I B IR QM MFHfieTg i (RafFe @y
(A) @-RAE (B) R-caizs= (C) B-@7iREw (D) @C 7.

= Aeromicroflora refers to

(A) Microbes in soil . (B) Microbes in fresh-water
(C) Microbes in atmosphere (D) Microbes in marine water
GTAIRIFICTII Fo0o 6 @RIT 2 :
(A) WIfbTs TeifEs wZwrR™ : (B) Fo= (e TrifES NI
(C) NG TifEe NBCHHA (D) Y (e SeifEe WiRLeFie
& Psychrophiles thrives best at
(A) 0-15°C (B) 20-25°C (C) 35-40°C (D) 50-80°C
FRCEFIFIRTTRI (@ SN ST I 600 FF G 29
(A) 0-15°C (B) 20-25°C (C) 35-40°C (D) 50-80°C
4. Commensalism refers to microbial interaction where
(A) Both partners benefitted (B) One benefitted and other is unaffected

(C) One benefitted and other is harmed (D) Both are harmed

(A) b +iibaE TS (B) ¢ #ISa @ woiafoa 7l 1S Al %S
(C) o3 et = @ wefafba e = (D) THRR FSA
. 3 Cellulose degradation is carried out by
(A) Cellulolytic bacteria and fungi (B) Sulfate reducers
(C) Denitrifiers (D) Methanogens
R @ iR 2k CepEe-ad ferare=H At =1 28 ORl 2
(A) CRIEIRIENS JIFERA ¢ 2q1P (B) AT RS
(C) fe-mizfawma (D) SIS
6. Mercury degradation is an example of bioremediation of
(A) Organic matter (B) Inorganic matter
(C) Aliphatic hydrocarbons (D) Aromatic hydrocarbons
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10.

.-

12.

3.

14.

15.

16.

3316

ANm-F rarew i Tuizae 2o7 @ e AEERfeET-ag

(A) T5R (Tl forates (B) Siter (Tt fotare s

(C) WiFTTive YEERPRA-a7 rare=H (D) SHRIHF QRReEA-a7 fErare=w

Acidophiles prefer : :

(A) pH 2-3 (B)pH 7-8 (C) pH 8-9 (D) pH 11-12

(A) pH 2-3 (B) pH 7-8 (C) pH 8-9 (D)pH 11-12

The microbial diversity is highest in which of the following region?

(A) Polar region (B) Desert (C) Tropical forest soil (D) Deep sea vents
_foar Rt @ i 2T 9

(A) C2® SIRECS (B) Wegiice

(C) T8 Sy : (D) AR TSI TifEe (06T -

Lichen represent which kind of interaction? '

(A) Parasitism (B) Mutualism (C) Ammensalism (D) Predation

TP (I LR TORAE @RI 2 -

(A) TEPiReY  (B) MepIfTe (C) Srierifes (D) v
Which of the following represent mycorrhizal association?

(A) Association between Fungi and algae

(B) Association between Fungi and plant root

(C) Association between Bacteria and plant root

(D) Association between virus and fungi

(A) =aRS 8 TR ST - (B) =9I% 8 SI(=A Mw0a s
(C) TR @ stiteg Fiseres g (D) Sz @ I WY
Biological N; fixation is a process of conversion of
(A)N2toNH; = (B)NH3toN, (C)Ny to NO3 (D) NO3 toN;
e RAE FIeRAE |
(A)N, (F NH; tofd (B) NH; (% N, (R
(C)N, (e NOj Tofd (D) NO; (GF N, ToRt
Denitrification is a process of conversion of
(A) NO3 to N, (B)N; to NO3 (C) N, to NH; (D) None of these
fS-fBRre =1 '

(A) NO3 (3 N, (f (B) N, (/(F NOj tofd (C) N, (*F NH; (o (D) @62 7
Which gas is produced by methanogens?

(A) CHs (B) CO, (C)H:S (D) NH;
: A I I o I 9
(A) CH4 (B) CO, (C)HS (D) NH;

Which of the following is primary treatment of Sewage?

(A) Trickling filter (B) Sedimentation (C) Activated Sludge (D) Oxidation Pond
TSI &A1 Bfeet *&fe @b 2 :

(A) fosfor o (B) Gifotwce=in (C) Srefbrette A (D) S 7S
Hydrocarbon degrading microbes are generally found in

(A) Oil spills (B) Freshwater lake  (C) Food industry (D) Rice fields
QTN ST 1T GF NZFITIR AR e I '
(A) (o 2T (B) %= & (C) A FFAAE (D) 4ITHE &S
Potable water refers to

(A) Contaminated water (B) Waste water  (C) Salty water (D) Drinking water
CPCBIIET GBI FETS RN — '

A enews - (B) W8 & (C) el e (D) #I9a &&
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The most common indicator organism for water pollution is

(A) Staphylococcus (B) Saccharomyces  (C) Bacillus (D) E. coli
2o et Boifi ZRoeDe rife

(A) TS (B) WRIANRPT  (C) iR (D) R IR
MPN test is used to detect :

(A) TDS (B) Fecal coliform (C) Turbidity (D) pH

MPN *3rl 391 28 3 BiEs T2 oy ot 21

(A) .79, (B) Rrstet ol (C) DR (D) pH
Which gas is used in water disinfection?

(A) Oxygen (B) Chlorine (C) Nitrogen (D) Methane
TR GRISHE FACS @I 27 950 T 9 ;

(A) Oxygen (B) Chlorine (C)Nitrogen = (D) Methane
Standard coliform count in safe drinking water is :

(A) 0/ml (B) 10/m1 (C) 100/ml (D) 1000/ml
IS AT SeeT PRz Wit ze ;

(A) 0/ml (B) 10/ml (C) 100/ml (D) 1000/ml
The confirmed test for Coliforms uses

(A) EMB agar (B) Czapek Dox agar (C) PDA (D) Blood agar
g3 FAP (55 TR T I 397 2 9 »

(A) EMB 9i9ii@ B) @ TI AN (C) PDA (D) 3G 9
Xerophiles are adapted to :

(A) High pressure  (B) Low moisture (C) High temperature (D) Neutral pH
(SRR = . _
(A) % Bicat (B) T wiFery (C) % Sreimiary (D) X’ pH-4

The production of antibiotics by microbes to kill other microbes is an example of
(A) Synergism (B) Commensalism  (C) Ammensalism (D) Mutualism ;
S Cofi Mecy @ SR w W SR G T G G T
(A) Pmfees (B) FCIAIfeTeS (C) SyiCseiferey (D) Negiferery

Microflora of marine habitat are adapted to

(A) High O, (B) High salinity (C) Low salinity (D) High temperature
e MReFPRSRT @ i S e o = |

(A) %5 0, (B) T% sReliee! (C) s sRelree! (D) % it
Microorganism survive at high hydrostatic pressure is known as

(A) Thermophiles  (B) Mesophiles (C) Osmophiles (D) Barophiles

Tt STbI7! %) A0S I NREPRITAE 0T |

(A) Az (B) G2 ' (C) SPIIFIZe (D) INAFIZTT

Which of the following process releases CO, into atmosphere?

(A) Photosynthesis  (B) Respiration (€) CO;, Fixation (D) None of these
FleiRe oM »mfSq vt et COo, fisfo =27 9 '

(A) AR~ (B) W (C) CO, frramiw (D) G w7
Excess phosphorus in water body can directly leads to

(A) Eutrophication (B) Acid rain (C) Ozone depletion (D) None of these

SfSRe TR 230 T Ze TR 01 =W ©f 2o
(A) WA= (B) Wi 3R (C) €&+ I (T ST (D) (TS 73

Degradation of protein in nature by microorganisms to liberate NHj is called

- (A) Nitrification (B) Denitrification (C) N,-Fixation (D) Ammonification

7l @b (ot 2iFfSte NH; tofta ~a ol 2o
(A) FiRfERF= (B) fe-aigfifFem  (C) N,-Retamin (D) SuTifA =

Man-made recalcitrant compounds are known as
(A) Xenobiotics (B) Probiotics (C) Antibiotics (D) Prebiotics
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NREIe ReeEs (@elns 3
(A) CEREARE  (B) ERTAGS (C) wHiFSACBF (D) RRIHits
30.  The most oxidized form of Nitrogen is
(A) Ammonia (B) Nitrate (C) Nitrogen gas (D) None of these
(A) ST (B) WIZCEG (C) THEE A (D) GO T

31.  Function of Durham’s tube is to detect
(A) Acid production (B) Gas production  (C) Ion production (D) None of these
oz B i Hiresar I7ze W @1 2
(A) wifre tefi (B) 71 tofd (C) =W tof (D) AL 71
32.  The gram nature of Coliforms is
(A) Gram positive  (B) Gram negative (C) Gram variable (D) Acid fast
herd-az a7l = '
(A) &t #HfEifoe, (B) &I¥ GTaifoe (C) & cefacacet (D) SIS FI6
33.  Nitrobacter is associated with
(A) N, Fixation (B) Ammonification (C) Nitrification (D) Denitrification
ARG @ weq 7x T& (1o 27
(A) N, fecam= (B) SN (C) MRBEH (D) Romizfafee==

34.  Acid rain may be generated in

(A) Carbon cycle  (B) Np-cycle (C) S-cycle (D) P-cycle
e g 1 5ewF cofd 20 AN Gt =
(A) T 5F (B) N,-5&F _ (C)Sv= (D) P-5&F

35.  The Dyes present in EMB agar are
(A) Eosin methylene Blue (B) Crystal violet (C) Safranin (D) Nigrosin
EMB Si5li8-93 W0 (| Il A G 2

(A) 2w fRFW g (B) FFtm oAt (C) FTrrif (D) At
36.  Methanotrophic bacteria can ‘

(A) Oxidize methane gas (B) Produce methane gas

(C) Produce SO2~ from H,S (D) Produce NH; from N,

(A) s T wifie @ (B) e 5k toft I

(C) SO}~ Tof 3w H,S (AT (D) NH; 0o 9@ N, R
37.  Phosphorus is an essential component of

(A) Phospholipids  (B) Nucleotide (C) Teichoic acid (D) All of these

R @I @ e @ g TAmH ¢
L (A wERhe (B) FeReiie (C) FERT it (D) SRaf
38.  High BOD level indicate |

(A) High Dissolved O; level (ﬁ) Low organic matter
(C) High organic pollution (D) None of these
T BOD Wil foizes v

(A)TH TGS 0, W@l (B)FWER A (C) (PR e aqF (D) @HE 74
39.  High level of which nutrients leads to algal bloom?
(A) Na and Chlorine (B) Caand Mg (C)N; and Phosphorus (D) Carbon and Hydrogen

THNIAIE @I SAREAD TPt I I 2
~ (A)Na 8 @R (B) Ca 8 Mg (O)N, e T%ar (D) T 8 QW
40.  Hydrocarbon (Petroleum oil) degradation is carried out by which microorganism?
(A) Virus (B) Prions (C) Bacteria (D) Phage
PRI QR TOraTe s I I TG rerfifaea 2
(A) Sz (B) &g (C) IR (D) ¥1&,

X

3316 , )



