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General Aptitude (GA)

Q.1 - Q.5 Carry ONE mark Each

Q.1 If ‘—’ denotes increasing order of intensity, then the meaning of the words

[walk — jog — sprint] is analogous to [bothered — — daunted].

Which one of the given options 1s appropriate to fill the blank?

(A) phased

(B) phrased

(C) fazed
(D) fused
Q.2 Two wizards try to create a spell using all the four elements, water, air, fire, and

earth. For this, they decide to mix all these elements 1n all possible orders. They
also decide to work independently. After trying all possible combination of
elements, they conclude that the spell does not work.

How many attempts does each wizard make before coming to this conclusion,

independently?
(A) 24
(B) 48
(C) 16
(D) 12
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Q.3 In an engineering college of 10,000 students, 1,500 like neither their core branches
nor other branches. The number of students who like their core branches is 1/4™ of
the number of students who like other branches. The number of students who like
both their core and other branches 1s 500.

The number of students who like their core branches 1s

(A) 1,800
(B) 3,500
(C) 1,600
(D) 1,500
Q.4 For positive non-zero real variables x and vy, if
X T 1
ln( y) = —[In (x) + In (y)]
* 2
X
then, the value of — + d is
y X
(A) 1
(B) 172
(€) 2
D)y 4
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(2.2 In the sequence 6, 9, 14, x, 30, 41, a possible value of x 1s

(A) 25
(B) 21
(C) 18
(D) 20
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Q.6 — Q.10 Carry TWO marks Each

Q.6 Sequence the following sentences in a coherent passage.

P: This fortuitous geological event generated a colossal amount of energy and
heat that resulted in the rocks rising to an average height of 4 km across the
contact zone.

Q: Thus, the geophysicists tend to think of the Himalayas as an active geological
event rather than as a static geological feature.

R: The natural process of the cooling of this massive edifice absorbed large
quantities of atmospheric carbon dioxide, altering the earth’s atmosphere and
making 1t better suited for life.

S: Many millennia ago, a breakaway chunk of bedrock from the Antarctic Plate
collided with the massive Eurasian Plate.

(A) QPSR
(B)  QSPR
(C)  SPRQ
(D)  SRPQ
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Q.7 A person sold two different items at the same price. He made 10% profit in one
item, and 10% loss 1n the other item. In selling these two items, the person made a
total of

(A) 1% profit

(B) 2% profit

(C) 1% loss

(D) 2% loss
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Q.8 The pie charts depict the shares of various power generation technologies in the

total electricity generation of a country for the years 2007 and 2023.

Year v Year

2007 5% 2023

The renewable sources of electricity generation consist of Hydro, Solar and Wind.
Assuming that the total electricity generated remains the same from 2007 to 2023,
what 1s the percentage increase in the share of the renewable sources of electricity
generation over this period?

(A) 25%
(B) 50%
(C) 77.5%
(D) 62.5%
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Q.9 A cube 1s to be cut into 8 pieces of equal size and shape. Here, each cut should be
straight and 1t should not stop till it reaches the other end of the cube.

The minimum number of such cuts required 1s

(A 3
(B) 4
C) 7
(D) 8
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Q.10 In the 4 X 4 array shown below, each cell of the first three rows has either a
cross (X) or a number.

N

1 X143
X |9 =~
3|X|0|X

o

The number in a cell represents the count of the immediate neighboring cells
(Ieft, right, top, bottom, diagonals) NOT having a cross (X). Given that the last row
has no crosses (X), the sum of the four numbers to be filled in the last row is

(A) 11
(B) 10
C) 12
D) 9
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Q.11

(A)

(B)

(€)

(D)

Organizing Institute: [ISc Bengaluru

The CORRECT order of electronegativity 1s

Al>S1>P>S

AlI>S>Si1>P

S>S1>AI>P

S>P>S1> Al

XL - P) - (Compulsor
Q.11 — Q.19 Carry ONE mark Each
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Q.12  Which one of the following 1s the CORRECT representation of the variation of the
Gibbs free energy (G) of a substance with temperature ('T) at constant pressure?

T
N
(B) l /
PN &
(D) l ’
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Q.13  Among the following, the structure representing histidine 1s

@
() HsN O
ﬂ_)_(oe
N<n
H
®
) HsN O
N
[\)—Hoe
N
H
®
(©) HaN ®
HNW ©
O
'*"‘N
®
) HsN O
Oe
HN.\.;,N
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The CORRECT order of acidity of the following compounds 1s

Q.14
H.ﬁ.—H H..ﬁ..H
O Y
I I
(A) I>11>III
(B) IIH>1II > 1
(C) I>II>11
(D) IHI>II > 1
Q.15  The molecules A and B are a pair of
A
(A) enantiomers
(B) diastereomers
(C) conformational 1somers
(D) constitutional 1somers

Organizing Institute: [ISc Bengaluru
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Q.16  The CORRECT option(s) of Y for the following reaction 1s/are

HoN
NH |
N02 dilute H2804

oL Y S 2,4-dinitrophenylhydrazone
(major product)

ethanol, 60 °C
NO,

(A) *

(B) o

(€) *

(D) o
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Q.17  The maximum number of electrons that can be accommodated in the shell with
n= 2.ds (in integer).

(Given: n = principal quantum number)

Q.18  One mole of an 1deal gas expands 1sothermally and reversibly to double its volume.
If the expansion work done by the system 1s 1728.85 J, the temperature of the system
1S K (rounded off to 2 decimal places).

(Given: Gas constant, R = 8.314 ] K'! mol™)

Q.19  The 1nitial rate of a reaction triples when the concentration of a reactant, A, 1s
doubled. The order of the reaction with respect to A 1s (rounded off to 2
decimal places).
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Q.20 - Q.27 Carry TWO marks Each

Q.20  Each of the following alkenes undergoes addition reaction with bromine. Under the
same reaction conditions, the CORRECT trend 1in the reaction rates

1S
H
H\;H H‘f"EH %\H
H H H
| 11 111

(A) I>11> 111
(B) IH>II>1
(C) I>111> 11

D) M>>I

Q.21  An enzyme-catalyzed conversion of a substrate at 298 K proceeds by a Michaelis-
Menten mechanism. The Lineweaver-Burk plot for the analysis of the experimental
data has an intercept along the y-axis of 0.357 mmol ' dm’ s and a slope of 2.10 s.

The CORRECT Michaelis constant for the reaction 1s (rounded off to 2
decimal places).

(A) 5.88 mmol dm™

(B) 5.88 mmol dm ™ s!

(C) 2.80 mmol dm™

(D) 2.80 mmol dm ™ s
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Q.22  Which one among the following structures 1s the most stable conformer of

(£)-pent-2-ene’?

(A) CH; CHj
-:l\%\
H

H
CH,
gy
H‘h

(B)
" “CHj4

H

H
H
(€)
H

H
H  CH,
Ce=\ =
3 oy
LA,
H

(D) CH,

Organizing Institute: [ISc Bengaluru
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Q.23

(A)

(B)

(€)

(D)

Q.24

(A)

(B)

(©)

(D)

Life Sciences (XL)

Upon addition of compound X to an aqueous AgINO3 solution, a white precipitate

appears instantly. Also, X does not exhibit geometrical 1Isomerism.

The CORRECT option(s) for X 1s/are

[Cr(OH;)4+Cl12]Cl

|Cr(OH»)sCl1]Cl»

[CI‘(OHz)ﬁ] Cl3

|Cr(OH2)3:Cl3]

The paramagnetic species among the following is/are

(Given: Atomic numbers of Cr = 24; Fe = 26; N1 = 28)

[Fe(CN)g]>

[Ni(OH2)6]**

[Ni(CN)4]*

[Cr(CN)s]*

Organizing Institute: [ISc Bengaluru
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Q.25

(A)

(B)

(€)

(D)

Q.26

Q.27

The molecule(s) with non-zero dipole moment 1s/are

CO»

NO

SO»

Life Sciences (XL)

The ionic product of water at 40 °C is 2.92 x 107'* M*. The pH of water at

40 °C 1s

(rounded off to 2 decimal places).

Given the standard reduction potentials (E 9) for the half-cell reactions below, the
standard Gibbs free energy of the dissolution of silver chloride in water, at 298 K,

18

J mol™! (rounded off to nearest integer).

(Given: Faraday constant, F = 96500 C mol ;

AgCl(s) + e~ = Ag(s) + Cl" (aq) ;

Ag™(aq)

+e” > Ag(s):

Organizing Institute: [ISc Bengaluru

E©€=0.80 V at 298 K
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Biochemistry (XL-
Q.28 — Q.35 Carry ONE mark Each

Q.28  Which one of the following pairs of amino acids 1s NOT incorporated in a
polypeptide chain?

(A) 4-Hydroxyproline and y-carboxyglutamate

(B) v-Carboxyglutamate and desmosine

(C) Ornithine and citrulline

(D) 4-Hydroxyproline and 5-hydroxylysine

Q.29  Mammalian cells cultured at low temperature (25 to 30 °C) leads to an increased
sterol content 1n the membrane. Elevated sterols in the membrane results 1n

(A) an enhancement in membrane fluidity.

(B) stabilization of membrane proteins.

(C) an increase in membrane permeability to water.
(D) a decrease in membrane fluidity.
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Q.30

(A)

(B)

(€)

(D)

Q.31

(A)

(B)

(€)

(D)

Life Sciences (XL)

Which one of the following metabolic intermediates 1s common to glycolysis,

nucleotide synthesis and glycogen synthesis?

Citrate

Oxaloacetate

Glucose 6-phosphate

Glycerol 3-phosphate

In mammals, hematopoietic stem cells that give rise to different types of blood

cells are known as

totipotent stem cells.

pluripotent stem cells.

myeloid progenitor cells.

lymphoid progenitor cells.

Organizing Institute: [ISc Bengaluru
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Q.32  Which one or more of the following statements correctly describe(s) the addition
of N-nucleotides during the rearrangement of the immunoglobulin heavy chain-
encoding gene”?

(A) Addition of N-nucleotides 1s template encoded.
(B) N-nucleotides are added by terminal deoxynucleotidyl transferase.
(C) The added N-nucleotides are common 1n V-D and D-J junction.

(D) N-nucleotides are added by the DNA polymerase I1.

Q.33 A newly identified viral protein contains one long a-helix spanning 60 amino acid
residues. The number of main chain H-bonds formed 1n this helix 1s
(Answer in integer)

Q.34  In alactic acid solution at pH 4.8, the concentrations of lactic acid and lactate are
0.01 M and 0.087 M, respectively. The calculated pKa of lactic acid 1s
(Round off to one decimal place)

Q.35 If a 10 mM solution of a biomolecule in a cuvette of path length 10 mm absorbs
90% of the incident light at 280 nm, the molar extinction coefficient of the
biomolecule at this wavelength is M'cm™.

(Round off to two decimal places)
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Q.36 — Q.46 Carry TWO marks Each

Q.36  Metabolic intermediates provide the backbone for the synthesis of amino acids.
Match the metabolic intermediates listed in Column I with their corresponding
amino acids given in Column II.

Column I Column II

P. a-Ketoglutarate 1. Histidine

Q. Ribose 5-phosphate 11. Glutamate

R. 3-Phosphoglycerate 111. Aspartate

S. Phosphoenolpyruvate 1v. Phenylalanine
v. Serine

(A) P-11; Q-1; R-v; S-1v

(B) P-111; Q-11; R-1; S-v

(C) P-1v; Q-111; R-11; S-v

(D) P-11; Q-1; R-1v; S-v
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Q.37

(A)

(B)

(€)

(D)
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Which one of the following 1s the correct match between the molecular properties
listed in Column I and the corresponding biochemical separation methods in

Column 11?7

Column 1

Column 11

P. Solubility

1. Reverse phase chromatography

Q. Ionic charge

11. Ultracentrifugation

R. Polarity

111. Salting out

S. Molecular size

1v. Isoelectric focusing

v. Gel electrophoresis

P-1; Q-11; R-v; S-111

P-111; Q-1v; R-11; S-1

P-111; Q-1v; R-1; S-11

P-v; Q-1v; R-111; S-11
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Q.38 Which one or more of the following statements 1s/are correct regarding the
electromotive force generated by electron transfer chain?

(A)  Itis used for the synthesis of ATP.

(B)  Itis not used for active transport process.

(C) Itincludes a pH gradient component.

(D) It does not include an electrical potential gradient component.
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Q.39 Which one or more of the following statements 1s/are correct regarding the transport
and retention of proteins in different cell organelles?

(A)  Mannose 6-phosphate residues are involved 1n targeting proteins to lysosomes.

(B)  Transport of proteins into the mitochondrial compartment 1s aided by positively
charged amino acid residues at the N-terminus and internal hydrophobic segments.

(C)  The retention of protein in the ER lumen requires the KDEL sequence motif at the
C-terminus.

(D)  Nuclear proteins are transported in an unfolded conformation and the nuclear
localization signal sequence 1s subsequently cleaved by peptidases in the
nucleoplasm.

Q.40 Which one or more of the following statements correctly describe(s)
fluorescence spectroscopy?

(A) The emission maxima (Amax) 18 iIndependent of the excitation wavelength.

(B) The emission maxima (Amax) depends on the concentration of a quencher.

(©) The emission maxima (Amax) varies with solvent polarity.

(D) The emission maxima (Amax) varies with temperature.
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Q.41 Which one or more of the following statements 1s/are correct in the processing of
pre-mRNA 1n eukaryotes?

(A) 3" — 5’ exonuclease activity is involved in the conversion of pre-mRNA to mRNA.

(B)  5'— capping and addition of 3'— poly A tail precedes splicing.

(C)  Splicing of pre-mRNA occurs via transesterification reaction.

(D)  Alternative splicing can yield different mRNA products from the same pre-mRNA.

Q.42 Which one or more of the following statements correctly describe(s) the changes
upon the addition of puromycin during eukaryotic translation?

(A)  Puromycin resembles aminoacyl end of the charged tRINA.

(B)  Puromycin occupies the A site of the translating ribosomes.

(C)  Puromycin occupies the P site of the translating ribosomes.

(D)  Puromycin occupies the E site of the translating ribosomes.
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