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Question Bank
Unit I- Membrane transport
Q.1 Choose the correct alternative (each carry 1 marks)
1) In the passive diffusion, solute molecules cross the membrane as a result of
a) Concentration difference
b) Ionic difference
c) Pressure difference
d) All of these
2) The membrane protein on the surface are __ proteins.
a) Transmembrane
b) Intrinsic
c) Peripheral
d) None of the above

3) The fluid mosaic g
4)
5)
for maintaining a constant ce
inhibited by metabolic poiso
6) ct statement regarding facili
7)
8)
9) Which is an example of

a) Exocytosis
b) Sodium potassium pump
¢) Endocytosis
d) All of these
10) Osmosis is an example of
a) Active transport
b) Passive transport
c¢) Bothaandb
d) None of these
Q.2 Fill in the blanks (each carry 1 marks)
1) In fluid mosaic model, head are hydrophilic in nature.
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2) In diffusion, molecules move from the region of high concentration to low concentration.
3) The passage of only solvent molecules across biological membrane is known as osmosis.
4) In fluid mosaic model, the fatty acyl tail is hydrophobic in nature.
5) The Na*K* pump actively pumps three Na* ions out of the cell and two K* ions into cell per ATP
hydrolysed.
6) Group translocation is a form of active transport.
7) Protein lipid protein model is known as Danielle and Davson.
8) Singer and Nicolson proposed fluid mosaic model.
9) Extrinsic proteins are also known as peripheral protelns
10) The plasma membrane is made up of lipids.a
Q.3 Answer in one sentence
1) Who proposed the fluid m
Ans: The fluid mosaic mg

h carry 1 marks)

concentration to a

fined as a process
g10n of hlgher concentra

ecules along the conce
olecules and ions to pas

rocess of movement of solve o i- on of
tration to higher solute conce
ow many Na ions are transpot

nctions of transmembrane
sport of molecules acro

4) Illustrate the N
5) Distinguish betwe
6) Give the outline of di
7) Hlustrate liposomes media
8) Describe in brief the any one a
Q.5 Long answer questions

1) Describe in detail the ABC transporter in E. coli.

2) Mlustrate the comparison of passive transport and active transport.

3) Describe in detail the fluid mosaic model of cell membrane.

4) Explain group translocation with a suitable example.

5) Elaborate any two biological membrane model and state their advantages and limitations.
6) Describe in detail various carrier models and Na+*K*pump.

7) Discuss in brief facilitated diffusion.

8) Describe in detail types of cellular transport.

9) Describe in brief the transport of glucose from stomach across the intestinal lumen.

(each carry 8 marks)
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Unit II: Energy metabolism
Q.1 Choose the correct alternative

1. Which of the following law of thermodynamics states that “energy can neither be created nor be
destroyed”
A. FirstLaw
B. Second Law
C. Third Law
D. None of the Above

2. The standard free energy for 1 mole of ATP on hydrolysis to ADP andiP __.

A. 7.3K]
B. -10K]
C. -7.3 Kcal
D. +7.3 Kcal
3. ___ istheenerg
A. Glucose

B. Negative
C. Neutral
D. None of the above
9. The reaction is said to be'e
A. Positive
B. Negative
C. Zero
D. None of the above
10. The value of K¢q for a reaction with - AG0is
A1
B. Greater than 1
C. Lessthan1
D. None of these
11. One calorie is equal to __joules.
A. 418
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B. 4.18
C. 1000
D. None of these
12. Which of the following compound on hydrolysis yields highest amount of free energy?
A. Phosphoenolpyruvate

B. ATP
C. ADP
D. AMP

Q 2. Fill in the blanks
The ATP stands for Adenosine Tri-Phospha
The ATP on hydrolysis yields ene
The formation of ATP occ

anhydride bond.

O XN AW

asure the work done by a syste
the spontaneity of a reaction.

andard free energy,
quilibrium constant

7. Write the
Ans: AG=AH -
Where,

AS is the change
8. The AG° of a biochemical reacti®
Ans: The AGO of a biochemical reaction occ will be negative.

9. Ifareaction is having AG0value -20, then what w111 be the fate of reaction?

Ans: If AGOvalue of a reaction is negative (-20), it will be spontaneous.

10. Define substrate level phosphorylation. Give an example.

Ans: It is a type of biochemical reaction that results in the formation of adenosine triphosphate (ATP) by
the direct transfer of a phosphate group to adenosine diphosphate (ADP) from an intermediate substrate.
11. Give an example substrate-level phosphorylation.

Ans: In the pay-off phase of glycolysis, when two 1,3-bisphosphoglycerate are converted to 3-
phosphoglycerate two ATP are produced by substrate-level phosphorylation.

Q. 4 Short answer type questions (4M)
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Comment on phosphate group transfer potential. [llustrate it with an example.

Describe in detail energy rich bonds.

Draw the structure of ATP. Give an outline of free energy.

Explain why ATP is used as energy currency of the cell.

Explain the mechanism by which ATP-ADP concentration is maintained inside the Mitochondrial
matrix?

Explain the substrate level phosphorylation. How does it aid in ATP production?

Q.5 Long answer type questions (8M)

v whe

o

State and explain the laws of thermodynamics W1th respect to free energy.
Describe in detail the ATP cycle. How does free.e
[llustrate the standard free energ

Department of Microbiology, Shri RLT College of Science, Akola



M. SC. PART | SEM | (MICROBIOLOGY) PAPER III
Unit III: Bacterial and Mitochondrial respiration

Q.1 Choose correct alternative (each carry 1 marks)
1. The site of aerobic respiration in eukaryotic cells is

a) Peroxisome

b) Plastid

c) Mitochondria

d) Cilia

2. How do the H+ ions pass through the outer membrane of mitochondria?

a) ATPase pump
b) Carrier protein
c) Channels

d) Porins

3.ETC occurs in the___si
a) Matrix

b) Cytosol

c) inner membr:
d) None of th

8. Which of the fo
a) NADH dehydrogeé
b) Cytochrome aas
c) Cytochrome bc,
d) ATP synthase

9. Which of the following inhibit
a) Valinomycin

b) Peiricidin A

c) Cyanide

d) None of the above
10. The total number of protons pumped by complex [V is __.

a) Four

b) Ten

c) Eight

d) Two

Q.2 Fill in the blanks (each carry 1 marks)
1. In the mitochondrial ETC, the complex I pumps four protons.
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2. NADH; donates the electrons, EMN is the first compound in the complex I that accepts it.

3. The mitochondrial ETC comprises of total four complex/s.

4. The Coenzyme Q is a mobile carrier for electrons that connects complex [ and III.

5. The NADH dehydrogenase is an oxidoreductase enzyme.

6. The FADH dehydrogenase donates the electrons to complex II.

7. In the mitochondrial ETC, total ten protons are pumped across the membrane.

8. The Coenzyme Q/UQ is a mobile carrier that transports electrons from complex I to Complex III.
9. The oxygen is the terminal acceptor of electrons in the ETC.

10. In complex I, the Fe-S proteins pumps the protons across the membrane.

Q.3 Answer in one sentence (each carry 1 marks)

1. Define aerobic respiration?
Ans: Aerobic Respiration is the pre

3. Define Reduction?
Ans: Reduction cay
compound.
4. Define Oxidat
Ans: Oxidatig a i SS 6 lrogen by a
compound.
5.Give an €

Ans: T OLEed se belongs to class I of enzy
9. Write'the totalu er ATP /s formed by NADH 3

Give an outli
7) Describe the che
8) State the evidences
9) Describe the conformationa
10) Describe the chemical coupling hypo
Q.5 Long answer questions (each carry 8 marks)
1) Describe the various oxidoreductases and illustrate their role in mitochondrial ETC.
2) State and explain chemiosmotic coupling theory.
3) Explain the four molecular complexes involved in respiratory chain of mitochondria.
4) Explain in brief respiration linked proton translocation.
5) Explain in detail electron transport chain in mitochondria.
6) Describe about the structure of Flavoproteins and their role in ETC.
7) Describe about the structure of NADH and its role in ETC.
8) Describe about structure and functions of the Ubiquinone(UQ) in mitochondrial ETC.
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Unit IV: Oxidative phosphorylation
Q.1 Choose correct alternative (each carry 1 marks)
1) The ATPase found in mitochondria is
a. Ftype

b. Ptype

c. Vtype
d. None of the above

2) Where does oxidative phosphorylation take place.
a. Ribosomes.
b. Mitochondria.
c. Nucleus.
d. cell membrane.
3) Which high energy interme oener: \TP : asport chain?
a. NADH
b. FADH
c. Both NAD
d. NADP
4) NADH dehyd

6) The
idoreductase
eductase
7) The n : equired to produce

8) ATP synthas
a.F1,F2
b. F2,Fo
C. Fo,F1
d. F2 only
9) Which of the following is
a. carbon dioxide
b. water
c. ATP
d. FAD
10) Where exactly does oxidative phosphorylation take place in the cell?
a. Inner mitochondrial membrane
b. Outer mitochondrial membrane
c. Grana of chloroplast
d. Stroma of chloroplast
11) Which of the following complexes of ETC is not responsible for the pumping out of protons from the
mitochondrial matrix?
a. Complex |
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b. Complex III
c. Complex II
d. Complex IV
12) What enzyme in the ETC is responsible for generating the ATP molecules?
a. GTPase
b. ATP synthase
c. Hexokinase
d. None of the above
Q.2 Fill in the blanks (each carry 1 marks)
1. The electron transport chain generates the chemiosmaotic gradient by pumping protons.
2. The last electron acceptor in ETC is o3
3. The central component of the cy
4. NADH donates its electrons

ort chain is a protein clus
a proton gradient.
phorylation.
orylation is the process by
through the mitochondrial ele
ts of mitochondrial ETC.
of ETC are namely H,0, NAD
al gradient.
| gradient is a gradient o

es in a solution.

Ans: The terminal electron acceptor In'E
Q.4 Short answer questions (each carry 4 marks)
1) Define ionophores. Explain with examples.
2) Describe mitchell’s hypothesis of generation of electrochemical gradient.
3) Explain uncouplers; Give example with their mode of action.
4) Explain substrate phosphorylation.
5) Draw a well labelled diagram of FOF1 ATPase showing catalytic site for ATP synthesis and H+
channel and explain it in brief.
6) Give an outline of conformational coupling mechanism of oxidative phosphorylation.
7) Explain in brief about P:0 ratio and respiratory control.
8) Give on details of sites of ATP generation.
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9) Explain role of electron transport chain in oxidative phophorylation.

Q.5 Long answer questions (each carry 8 marks)
1) Describe oxidative phosphorylation
2) Comment on enzymatic reactions that involve chemical reaction and transport process.
3) Take concise account on mechanism of coupling and uncouplers.
4) Explain in brief chemiosmotic coupling mechanism.
5) Discuss about substrate level phosphorylation.
6) Describe Mitchell’s hypothesis.
7) Describe inhibitors of oxidative phosphor
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Unit V: Microbial photosynthesis
Q.1 Choose correct alternative (each carry 1 marks)
1. In plants, the type of photosynthesis that occurs is/are
a) Cyclic
b) Non-cyclic
c) Oxygenic
d) Both (b) and (c)
2. The process of photosynthesis is
a) Reductive
b) Endergonic
c) Anabolic
d) All of the above
3. Anoxygenic photosynth
a) plants
b) blue green algae
c) lichen

c) xanthoph

a) phycobilin
b) chlorophyll a
c) xanthophyll
d) carotenes

9. Which of these features is no
a) It has Mg?+ as the central metal ion
b) It has cyclopentanone ring fused with a pyrro
c) It has a planer tetrapyrrole ring structure

d) It is water-soluble pigment

10. The PS [ show maximum absorption at ___nm.
a) 700

b) 680

c) 480

d) 600

Q. 2 Fill in the blanks (each carry 1 marks)

Department of Microbiology, Shri RLT College of Science, Akola



M. SC. PART | SEM | (MICROBIOLOGY) PAPER Il

1. The Glyoxylate cycle occurs in peroxisomes.
2. Heliobacteria performs anoxygenic photosynthesis.

3. In cyclic photophosphorylation, oxygen is not evolved.

4. The bacteriochlorophyll can absorb light is the infrared region only.

5. Purple Sulphur bacteria utilizes sulphur containing compound as chemical reductant.
6. During the photosynthesis, protons are transported from stroma to thylakoid.

7. The RuBisCO enzyme is the most abundant enzyme found in plants.

8. Glyceraldehyde 3 P is the final product of Calvin cycle.

9. In calvin cycle, fixation of Carbon dioxide occurs.

10. In Halobacterium, bacteriorhodopsin is the pi

Q.3 Answer in one sentence
1. Name the photosynthetic pi

Ans: Oxygenic f

4. The RuBis

Ans: The R

5. Write th: ' n cyclic and non-cyclic p

Ans: In ng g 1thesis, both PS I and PS I PSlis

Ans: Si 1S,0 cycle are required for synthe
9. Writ s that elevates the RUBisCO
Ans: AT C he that elevates the RUBI
10. Na 3 ory pigments in photos

n the bacterial

Distinguish between ano
10) Describe the mechanism of photosy

Q.5 Long answer questions (each carry 8 marks)
1) Describe structure of photosynthetic pigments.
2) Describe the different Chlorophylls in bacteria.
3) Describe in brief Non-cyclic photophosphorylation.
4) Describe in brief Cyclic photophosphorylation.
5) Explain electron transport in chromatiaceae.
6) Explain the stages of CO2 fixation.
7) Comment on archaebacterial photosynthesis.
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8) Explain in detail the harvesting light energy by eubacteria.
9) Explain in detail halobacterial photosynthesis.
10) Describe reductive pentose pathway of CO; utilisation.
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