ROIINO. .oooveeiiieeeeee,

0. M.

Question Booklet Number

R. Serial No.

M. Sc. (Biochemistry) (Second Semester)

EXAMINATION, 2025-26

(Old Syllabus Effective from 2022)
(Only Back Paper Students)

ENZYMOLOGY

Paper Code

L

0/2/0/8/02 T

Time

: 1:30 Hours ]

Instructions to the Examinee :

1.

Do not open the booklet unless you are

asked to do so.

The booklet contains 100 questions.
Examinee is required to answer 75 questions
in the OMR Answer-Sheet provided and not
in the question booklet. All questions carry

equal marks.

Examine the Booklet and the OMR Answer-
Sheet very carefully before you proceed.
Faulty question booklet due to missing or
duplicate pages/questions or having any
other discrepancy should be got immediately
replaced.

(Remaining instructions on the last page)

Questions Booklet
Series

B

[ Maximum Marks : 75

wrertfera & forg fdor

1.

Y-GS a9 T | @il 5§ s AT

e WY |

JeI-gfTeRT | 100 T § 1 wliamedt w1 75 el
%! Shad &1 T OMR STEE-3fe T & Bl T
T, Ue-gfet W T | et U & o7 9EE
g

Tl % I SifeRd W ¥ & ge-giee adn
OMR 33l & HEEHTE® <@ o |
YUl Fe-Rehl 98 | Wi 394 § 82 TN
T A T TH § AU TR BT T G AT ITH
el o1 JehR T AT 2, T 39 LA o9 o |

(I Frder ifaw s )



(Only for Rough Work)



1.  Which residue is mutated in 6.  In chymotrypsin, Asp102 functions to :

chymotrypsin  to  test catalytic (A) Act as nucleophile
ion ?

function * (B) Stabilize histidine

(A)  Serine (C) Bind substrate

(B) Glycine

] (D) Release product

(C) Alanine

(D) Proline 7. Lysozyme catalyzes hydrolysis of :
2. Ribonuclease A catalysis involves : (A) Peptide bonds

(B) Covalent catalysis only (C) Ester bonds

(C) No catalysis (D) Glycosidic bonds

(D) Acid-base catalysis .
8.  Lysozyme mechanism involves :

3. InRNase A, which residues act as acid
and base ?
(A) AspandGlu
(B) Lysand Arg
(C) His 12 and His 119
(D) Serand Gly

(A) Covalent intermediate with Asp
residue

(B) Metal ion catalysis

(C) Radical mechanism

(D) No intermediate

4.  Chymotrypsin catalysis involves the 9. Carboxypeptidase is an example of :

formation of : (A) Metalloprotease
(A) Schiff base (B) Serine protease
(B) Free radical (C) Lyase

(C) Disulfide bond (D) Isomerase

(D) Acyl-enzyme intermediate

10. zn®* in carboxypeptidase functions
5. The catalytic triad of chymotrypsin

includes : o:

(A) Ser-His-Asp (A) Denature substrate

(B) Ser-Gly-Ala (B) Activate water molecule
(C) Lys-Asp-Glu (C) Break peptide bond directly
(D) His-Leu-Val (D) Stabilize enzyme structure
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11. Feedback inhibition typically
involves :
(A) Activation of first enzyme by

(B)

(©)
(D)

product
Irreversible inhibition of all
enzymes

Degradation of substrate

Inhibition of first committed step

by end product

12.  Allosteric enzymes generally :

(A)

(B)
(©)
(D)

Follow the Michaelis-Menten

kinetics
Are monomeric
Lack regulatory sites

Show sigmoidal kinetics

13. The “concerted model” (MWC model)

assumes .

(A)

(B)
(©)
(D)

L020802T

All  subunits  switch  states
simultaneously

Subunits act independently
Sequential binding only

No conformational change

(4)

14.

15.

16.

17.

In the sequential model (KNF model) :

(A)

(B)

(©)
(D)

All subunits change at once.
Ligand binding induces stepwise
conformational change.

No cooperativity exists.

Enzyme is inactive.

Positive cooperativity is indicated by :

(A)
(B)
(©)
(D)

Hyperbolic curve
Linear curve
No change

Sigmoidal curve

Negative cooperativity results in :

(A)
(B)
(©)
(D)

Hill

Decreased affinity after binding
Increased affinity after binding
No effect

Constant affinity

coefficient (ny) for positive

cooperativity is :

(A)
(B)
(©)
(D)

=1

<1

>1

=0
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18. Hill coefficient equal to 1 indicates :

(A)
(B)
(©)
(D)

Positive cooperativity
Negative cooperativity
No cooperativity

Infinite binding

19. Scatchard plot is used to determine :

(A)

(B)

(©)
(D)

Enzyme velocity

Binding affinity and number of
binding sites

Reaction rate

Enzyme structure

20. In Scatchard plot, slope equals :

(A)
(B)
(©)
(D)

Vmax
Km
“1/Kq

kcat

21. Covalent modification of enzymes

includes :

(A)
(B)
(©)
(D)

L020802T

Phosphorylation
Denaturation
Hydrolysis

Translation

(5)

22.

23.

24,

25.

Reversible covalent modification is
commonly mediated by :

(A)
(B)
©
(D)

Kinases and phosphatases
Proteases
Lipases

Polymerases

Irreversible  covalent modification

involves :
(A)
(B)
(©)
(D)

Temporary phosphorylation
Allosteric binding
Substrate binding

Proteolytic cleavage

Zymogens are activated by :
(A) Phosphorylation
(B)

(C) Allosteric regulation

Proteolysis

(D) Substrate binding

Half-site reactivity implies :

(A) Al active  sites active

simultaneously

(B) Only half of sites active at a time
(C) No active sites
(D) Enzyme inactive
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26.  Flip-flop mechanism refers to : 30. PFK s activated by :

(A) Simultaneous catalysis (A) ATP
(B) Alternating activity —between (B) Citrate
subunits (C) AMP
(C) No enzyme activity (D) NADH
(D)  Substrate degradation 31.  Multienzyme complexes are

27. Aspartate transcarbamoylase (ATCase) advantageous because they :

is regulated by : (A) Allow substrate channeling

(A) ATPand CTP (B) Increase diffusion distance

(B) NADH only (C) Reduce enzyme specificity

(C) Oxygen (D) Prevent catalysis

(D) Glucose 32.  Substrate channeling refers to :

i (A) Diffusion of intermediates into
28. In ATCase regulation :

cytosol
(A) ATP inhibits enzyme
(B) Enzyme degradation
(B) CTP activates enzyme
(C) Product inhibition

(C) ATP activates, CTP inhibits _ . .
(D) Direct transfer of intermediates

(D) Both inhibit between active sites

29.  Phosphofructokinase (PFK) is 33. Pyruvate  dehydrogenase  (PDH)

inhibited by : complex is located in :

(A)  AMP (A) Cytosol

(B) ADP (B) Nucleus

(C) Pi (C) Ribosome

(D) ATP (D) Mitochondrial matrix
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34. PDH complex converts : 38. PDH phosphatase is activated by :

(A) Pyruvate — Acetyl-CoA (A) ATP

(B) Pyruvate — Lactate (B) NADH

C) Ca*
(C) Glucose — Pyruvate ©)

(D) Acetyl-CoA
(D) Acetyl-CoA — Pyruvate

39. Fatty acid synthase (FAS) complex in

35.  Which cofactor is NOT a part of PDH i
eukaryotes is :

complex? (A) Multienzyme complex in one
(A) TPP polypeptide

(B) FAD (B) Separate enzymes

(C) NAD' (C) Located in mitochondria

(D) Biotin (D) Ribosomal enzyme

) 40. ACP (Acyl Carrier Protein) carries
36. The ElI component of PDH requires :
intermediates via :

(A) FAD )
(A) Lysine
(B) TPP (B) Serine-phosphopantetheine
(C) NAD' (C) Histidine
(D) CoA (D) Arginine
37. PDH Complex is inhibited by 41. The grOWing fatty acid chain is
transferred between active sites via :
(A) ADP
(A) ACParm
(B) NAD'
(B) Diffusion
(C) Acetyl-CoA ) ATP
(D) CoA (D) NADH
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42. Fatty acid synthesis requires : 47. LDH has how many isoenzyme

(A) NADPH forms ?
(B) NADH A) 2
(C) FADH,
(B) 3
(D) ATPonly
€ 4
43. The final product of FAS is usually :
(D) 5
(A) Stearic acid
(B) Palmitic acid 48. LDH1 (H4) is predominant in :
(C) Oleic acid (A) Liver
(D) Linoleic acid
(B) Muscle
44, Enzyme-enzyme interaction in (C) Heart
multienzyme complexes leads to :
o (D) Kidney
(A) Increased efficiency
(B) Increased Ky, 49. LDH5 (M4) is predominant in :
(C) Reduced specificity (A) Heart
D) Enzyme degradation
() Y J (B) Brain
45. Isoenzymes differin : (C) Skeletal muscle
A) Catalytic function
) % (D) RBC
(B) Amino acid sequence
(C) Substrate type 50. Multienzyme complexes are difficult
(D) Reaction type to isolate because :
46. Lactate dehydrogenase (LDH) (A) They are small.

Isoenzymes are composed of : (B) Weak interactions dissociate

(A) 2 subunits
(B) 3 subunits

(C) 4 subunits
(D) 5 subunits (D) They are unstable proteins.

easily.

(C) No cofactors are present.
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51. During enzyme purification, which 55. Which state of enzyme retains its

parameter  increases with  each primary structure but loses activity ?

purification step ? (A) Native state

(A) Total protein (B) Denatured state

(B) Total activity (C) Inactive state

(C) Specific activity (D) Apoenzyme state

(D) Yield 56. Enzyme activity is usually expressed
52. Specific activity of an enzyme is in:

defined as : (A) Moles per hour

(A) Activity per mg of total protein (B) U and Katal

(B) Activity per mole of enzyme (C) mg/ml

(C) Activity per ml of solution (D) Molarity

(D) Total activity divided by time 57.  Which factor does NOT directly affect

53. A constant specific activity during enzyme activity ?
purification indicates : (A) Temperature
(A) Loss of enzyme (B) pH
(B) Denaturation (C) Substrate concentration
(C) Enzyme homogeneity (D) Molecular weight
(B)  Inhibition 58. Turnover number (Kc4) refers to :
54.  Which purification technique separates (A) Substrate binding rate
proteins based on charge ? (B) Product release rate
(A) Gel filtration (C) Number of substrate molecules
(B) Affinity chromatography converted per enzyme per unit
(C) lon-exchange chromatography time
(D) Dialysis (D) Enzyme stability
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59.

60.

61.

Which  enzyme class catalyzes

oxidation-reduction reactions ?

(A) Transferases
(B)
©)

(D)

Hydrolases
Oxidoreductases

Lyases

In affinity chromatography, separation
is based on :

(A) Size
(B)
©

(D)

Charge
Specific binding interaction

Solubility

Apoenzyme refers to :

(A) Active enzyme

(B) Enzyme-substrate complex

(C) Denatured enzyme

(D) Protein part without cofactor
62. Holoenzyme consists of :

(A) Only protein

(B) Only cofactor

(C) Apoenzyme + cofactor

(D) Denatured protein
L020802T

(10)

63.

64.

65.

66.

Which  enzyme class transfers

functional groups ?

(A) Transferases
(B) Ligases

(C) Isomerases
(D) Lyases

An enzyme assay measures :

(A) Enzyme concentration

(B)
(C) Catalytic activity

Protein purity

(D) Molecular weight

Which condition leads to enzyme

denaturation ?
(A) Optimal pH
(B)

(C) Presence of cofactor

Low substrate concentration

(D) High temperature

Michaelis-Menten kinetics assumes :

(A) Enzyme is saturated at all times

(B) Steady-state of ES complex

(C) Product formation is irreversible
only

(D) Substrate concentration is zero
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67.

68.

69.

70.

Which method is best for determining
enzyme purity ?

(A)
(B)
©
(D)

UV spectroscopy
Dialysis
Centrifugation

SDS-PAGE

The inactive enzyme precursor is

called :
(A) Apoenzyme

(B)
(C) Zymogen

Isoenzyme

(D) Holoenzyme

Which  factor  alters  enzyme

conformation reversibly ?
(A)
(B)
©
(D)

Heat denaturation
Extreme pH
Allosteric effector

Proteolysis

Which enzyme class forms bonds
using ATP ?

(A)
(B)
©
(D)

Lyases
Ligases
Hydrolases

Isomerases
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71.

72.

73.

In the Michaelis-Menten model, the
steady-state assumption implies :
(A) [ES]=0

(B) Substrate  concentration is

constant
(C) Product formation is negligible
(D) Rate of ES formation = rate of

ES breakdown

The Michaelis constant (K,) is best

defined as :

(A) Substrate concentration at half
Vmax

(B) Enzyme concentration at half

Vmax

©

(D)

Maximum velocity

Rate constant for ES formation

For an enzyme with high substrate
affinity :

(A) Kpishigh
(B) Kpislow
(©)

(D)

Vmax 1S low

Keat 1S ZEro
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74. The Lineweaver-Burk plot is a graph 78.

of :

(A) Vs [S]

(B) Vvs. 1/[S]
(C) 1V vs. [S]
(D) 1V vs. 1/[S]

75. The y-intercept of Lineweaver-Burk

plot represents :
(A) K

(B)  Vmax
(C)  1Vmax

(D) 1K

76. In Eadie-Hofstee plot,

equals :
(A) Kn
(B) —Kn
() Vimax

(D) _Vmax

77. Turnover number (Kgq) is defined as : 81.

(A) KmNmax
(B) [Elt/Vmax
(C) Km X Vmax

(D)  Vmal[Elt

L020802T

79.

the slope 80.

(12)

Catalytic efficiency is best represented

by :
(A) Kn
(B) Vmax

(©)  KealKm

(D) kcat x Km

An enzyme operating at [S] << K
shows :

(A) First-order kinetics

(B) Zero-order kinetics

(C) Mixed-order kinetics

(D) No reaction

At very high substrate concentration,

enzyme kinetics becomes :

(A) First order
(B) Second order
(C) Zero order

(D) Third order

In competitive inhibition :
(A)  Vmax decreases

(B) K, decreases

(C) K increases

(D) Both Ky, and Vax decrease
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82.

83.

84.

85.
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A competitive inhibitor

Lineweaver-Burk plot by :
(A) Changing slope only

(B) Changing intercept at Y axis

only
87.
(C) Parallel lines
(D) No change
Non-competitive inhibition results in :
(A) Increase in Ky,
B) IncreaseinV
( ) max 88
(C) No change in Vax
(D) Decrease in Vmax
Uncompetitive inhibition results in :
(A) Increasein K 80,
(B) Increase in Vma
(C) No change
(D) Decrease in both Ky, and Vpax
In irreversible inhibition :
(A) Enzyme IS permanently 90.

inactivated
(B) Inhibitor binds reversibly

(C) K increases only

(D) Only Vs increases

(13)

affects 86.

Ping-Pong mechanism involves :
(A) Ternary complex formation
(B) Covalent intermediate enzyme
(C) Only one substrate binding

(D) No product release

In ordered Bi-Bi mechanism :

(A) Substrates bind randomly
(B) Products are

simultaneously

released

(C) No ES complex forms
(D) One substrate must bind first

Random Bi-Bi mechanism means :
(A) Substrates bind in any order
(B) Fixed order of binding

(C) Only one substrate binds

(D) Products bind first

Active site specificity is mainly due
to :

(A) Protein primary structure

(B) 3D conformation of enzyme

(C) Temperature

(D) Substrate concentration

The Briggs-Haldane approach differs
from Michaelis-Menten by :

(A) No steady-state assumption

(B) Uses steady-state assumption

(C) Ignores ES complex

(D) Assumes irreversible binding
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91.

92.

93.

94.

In general acid-base catalysis, the
catalyst :

(A) Donates or accepts protons
during reaction

(B) Forms covalent bond
permanently

(C) Changes enzyme conformation

(D) Only stabilizes substrate

Which  amino acid commonly

participates in acid-base catalysis near
physiological pH ?

(A)
(B)
©)
(D)

Covalent catalysis involves :

(A)

Glycine
Histidine
Valine
Leucine

Temporary  covalent  bond
between enzyme and substrate
Permanent enzyme modification
No intermediate formation

Only electrostatic interactions

(B)
(©)
(D)

The proximity effect enhances reaction
rate by :

(A) Increasing entropy

(B) Increasing enthalpy

(C) Decreasing entropy

(D) Breaking covalent bonds
95. Orientation effect in catalysis ensures :

(A) Substrate binds randomly

(B) Enzyme denaturation

(C) Product inhibition

(D) Reactive groups align properly
L020802T

(14)

96.

97.

98.

99.

100.

Strain theory suggests enzymes :

(A) Destabilize substrate toward

transition state
(B)
©)
(D)
Transition state stabilization lowers :
(A)
(B)
©)
(D)

Chemical modification of active site

Stabilize substrate ground state
Prevent reaction
Remove substrate

AG of reaction
Substrate concentration
Enzyme concentration
Activation energy

residues helps in :

(A) Determining enzyme sequence

(B) Identifying functional groups in
catalysis

(C) Increasing enzyme activity

(D) Protein folding

Diisopropyl fluorophosphate (DFP)

modifies :

(A) Histidine residues

(B) Lysine residues

(C) Arginine residues

(D) Serine residues

Site-directed mutagenesis is used to :

(A) Randomly mutate DNA

(B) Specifically alter amino acids in
enzyme

(C) Denature enzyme

(D) Increase substrate concentration
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10.

11.

12.

Impt.

Four alternative answers are mentioned for
each question as—A, B, C & D in the
booklet. The candidate has to choose the
correct answer and mark the same in the
OMR Answer-Sheet as per the direction :

Example :

Question :

Q1 ® @ © ®
Q2 & ® @ ©
23 ® @ © ©

lllegible answers with cutting and
over-writing or half filled circle will be
cancelled.

Each question carries equal marks. Marks
will be awarded according to the number of
correct answers you have.

All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified in
the answer sheet will not be considered
valid.

Before writing anything on the OMR
Answer Sheet, all the instructions given in it
should be read carefully.

After the completion of the examination
candidates should leave the examination hall
only after providing their OMR Answer
Sheet to the invigilator. Candidate can carry
their Question Booklet.

There will be no negative marking.

Rough work, if any, should be done on the
blank pages provided for the purpose in the
bookilet.

To bring and use of log-book, calculator,
pager and cellular phone in examination hall
is prohibited.

In case of any difference found in English
and Hindi version of the question, the
English version of the question will be held
authentic.

> On opening the question booklet, first check that all
the pages of the question booklet are printed properly.
If there is any discrepancy in the question Booklet,
then after showing it to the invigilator, get another
question Booklet of the same series.

10.

11.

12.

TR § U W % 9R RIed
IW—A, B, C wd@ D g1 wdanef &1 51 =R
famedi 0 O HEl W BT €1 W H OMR
AR-IME § grafed gvd & | 79 7R
‘HT—IT%:

3GTEUT ¢

q9q :

D @ © O

T2 ® ® ©

w3 D @ © ©®

S IW A1 T W = H1eT A1 agel T
T, AT H ST e g T, 3% i
e s

Jh U9 & 37 UM | 3T Fa W T&l
B, S & STTUR 37k YgH fohd S |

[ SW FHad . T TR, TWTHF (OMR
Answer Sheet) W & fad 1 81 W0 #
fauifta T & eretmen e wdl W fea T
W G &l |

3. TH. R IW-T% (OMR Answer Sheet)
R %o ot forem & 7d sud 3 73 |eft sreen
I FEYHEs qg foran S|

THE IR & SUN qenel et fiersd i
319t OMR Answer Sheet 3ucisdl i & &1
2 uen wel ¥ TR Y| qdemedf ot Wiy
-GG o ST Tohd & |

fitfea aferm =1 81

FE ot T &, T-YRast & 1< H, Th-+E &
forq few w@rett It W 2 foman s =nfew

Tden-we H T, oo, TSR adl
Y T o ST TN IHehT ITART FHEAT Afoid
I

e & et wa St wuRe § i 89 &
M H Y9 1 SIS U0 & T B |

HEEYUT : TR @ie W YUHd: St R 3@ o R

YeA-gfEdR & |l g3 wyefidifa ®Y gu g1 oAl
GYTYfeRT # 1E wHT B, A weRie H e
3 S T g weA-gfdent U R o |



