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General Aptitude (GA)

Q.1 — Q.5 Multiple Choice Question (MCQ), carry ONE mark each (for each wrong
answer: — 1/3).

Q1 Gauri said that she can play the keyboard her sister.
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Q3

If @is the angle, in degrees, between the longest diagonal of the cube and
any one of the edges of the cube, then, cos 8=

(4)

1
2

(B)

|

above?

(A)

Vegetables

(B)

Sharp

©

Cut

(D)

Blunt
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Q. 6 — Q. 10 Multiple Choice Question (MCQ), carry TWO marks each (for each wrong
answer: — 2/3).

Q.6

Listening to music during exercise improves exercise performance and
reduces discomfort. Scientists researched whether listening to music while
studying can help students learn better and the results were inconclusive.
Students who needed external stimulation for studying fared worse while
students who did not need any external stimulation benefited from music.

‘Which one of the following statements is the CORRECT inference of the
above passage?

(A)

Listening to music has no effect on learning and a positive effect on physical
exercise.

(B)

Listening to music has a clear positive effect both on physical exercise and on
learning.

©

Listening to music has a clear positive effect on physical exercise. Music has a
positive effect on learning only in some students.

p)

T astenino to mmsic has a clear nositive effect on learnine in all sidents Ve
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Q.8 The number of students in three classes is in the ratio 3:13:6. If 18 students
are added to each class, the ratio changes to 15:35:21.

The total number of students in all the three classes in the beginning was:

A) | 22

(B) | 66

XL (P) - Copyright © GATE 2021 Page 6 of 15

https://neucademy.com/


https://neucademy.com/

NEUCADEMY

(¢7-Y | Sl Graduate Aptitude Test in Engineering 2021 48
2%}'_._-'_2 1 Organising Institute - IIT Bombay .

Chemistry (XL-P)

Q.9 350

300

296 300

250 240
200
150
100

50

o LN

Year 1 Year 2 Year 3
= Number of units ENet Profit (°)

The number of units of a product sold in three different years and the
respective net profits are presented in the figure above. The cost/unit in Year
3 was " 1, which was half the cost/unit in Year 2. The cost/unit in Year 3
was one-third of the cost/unit in Year 1. Taxes were paid on the selling price
at 10%, 13% and 15% respectively for the three years. Net profit is calculated
as the difference between the selling price and the sum of cost and taxes paid

ear 2 to the selling price in Year 3 is
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Q.10 Six students P, Q, R, S, T and U, with distinct heights, compare their
heights and make the following observations.

Observation I: S is taller than R.
Observation I1: Q is the shortest of all.
Observation III: U is taller than only one student.

i 4% O WET. MV E2_ 4 _WE___ 48 O L4 o dAh A _ME_._a&
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Q.1 — Q.2 Multiple Choice Question (MCQ), carry ONE mark each (for each wrong
answer: — 1/3).

1 N i ] L% JLL ML EMHIY UL LIV LI UL FLULEIz~ s ny “ra Sass S ramsr 17 Sfmg & weRw watras anr |

®) 9

Me\)LMe
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Q.3 — Q.5 Numerical Answer Type (NAT), carry ONE mark each (no negative marks).

Q.3 The time taken by a first order reaction to reach 90% completion is 20 s.
The time taken for the reaction to reach 50% completion is s
(rounded off to the closest integer).

Q.4 The ground state energy of an electron in a hydrogen atom is —13.60 eV.
The energy of the electron in the third excited state is eV
(rounded off to two decimal places).

QS5 A solution of a compound shows an absorbance of 0.42 at 275 nmin a
cuvette with 0.1 dm light path. The molar absorptivity of the compound is
€175 = 8.4 X 10° M! cm'. The concentration of the compound is X
10> M (rounded off to the closest integer).

XL (P) - Copyright © GATE 2021 Page 10 of 15

https://neucademy.com/


https://neucademy.com/

NEUCADEMY

(¢7:% ] Sl Graduate Aptitude Test in Engineering 2021
2521 Organising Institute - IIT Bombay

Chemistry (XL-P)

Q.6 — Q.9 Multiple Choice Question (MCQ), carry TWO mark each (for each wrong
answer: —2/3).

| Q.6 | The CORRECT order of acidity of the following compounds is

Q.7 The O-O bond order in 02> species is
(A) 0.5
® |10
© L5
(D) 20
XL (P) - Copyright © GATE 2021 Page 11 of 15
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Q.8 For a reaction, X — Products

Group I contains three plots of reactant concentrations as functions of
time, where x = concentration of reactant X at time t; xo= concentration of
reactant X at initial time, t = 0. Group II gives a list of different orders of
reaction. Match the plots with the order of the reaction.

Group I Group II

(3) Second order

© [®-2,Q-06).® -0
D) |®-2), Q-1 ®)-06)
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Q.9 The structure of the major product S of the following reaction is
OH MeOH, H®
0
Ho/m“ 65 “C S
HO
OH OH
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Q.10 — Q.11 Multiple Select Question (MSQ), carry TWO mark each (no negative marks).

Q.10 | The CORRECT combination(s) of Y and T for the following elimination
reaction is(are)

—rd

EtONa

Ma T (maior)
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Q.12 — Q.15 Numerical Answer Type (NAT), carry TWO mark each (no negative marks).

Q.12

Given the following standard heats of formation, A}cHe(P, g) =314.6KkJ
mol 1, AfHe(PH;;, g) = 5.4 kJ mol'l, and AfHe(H, g) = 218.0 kJ mol
the average bond enthalpy of a P-H bond in PH3(g) is kJ mol ™!

fmmmmmmme B D B dhn e D 2 2T WM

LIAg-'—!Ag — V.UV vV, LuUv l.lUl.Cj.l.l.l'd.l WL RAEW AWEEVYY g wwas
Ag*(aq.,1 mM) + Mg(s) = Ag(s) + Mg%*(aq.,0.2 M)
at 25 °Cis V (rounded off to two decimal places).

(Given: Faraday constant = 96500 C mol !, Gas constant R =8.314 J
K 'mol?)

Q.15

The freezing point of 80 g of acetic acid (freezing point constant 3.9 K kg
mol ) was lowered by 7.8 K due to the addition of 20 g of a compound. The
molar mass of the compound is g mol ! (rounded off to
closest integer).

END OF THE QUESTION PAPER
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Paper / Section : Life Sciences (XL) / Chemistry (XL-P)

Q.No. | Session | et | Name | Kevfhonge| Mo | Marie.
1 6 McQ GA A 1 1/3
2 6 McQ GA

3 6 McQ GA

4 6 McQ GA

5 6 McQ GA

6 6 McQ GA

7 6 McQ GA

8 6 McQ GA

9 6 McQ GA A 4 <
10 6 McQ GA C 2 2/3
1 6 McQ XL-P c 1 1/3
2 6 McQ XL-P A 1 1/3
3 6 NAT XL-P 6to6 1 0
4 6 NAT XL-P -06!.35;0 - ! °
5 6 NAT XL-P 5to5 1 0
6 6 MCQ XL-P B 2 2/3
7 6 MCQ XL-P B 2 2/3
8 6 McQ XL-P c 2 2/3
9 6 McQ XL-P B 2 2/3
10 6 MSQ XL-P B; D 2 0
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Q. No. | Session Qieshon bype Section Answer Marks Negative
MCQ/MSQ/NAT | Name | Key/Range Marks
11 6 MsQ XL-P C:D 2 0
321.0 to
~ ° T X-r 321.2 2 .
13 6 NAT XL-P 3to3 2 0
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Q.1 — Q.10 Multiple Choice Question (MCQ), carry ONE mark each (for each wrong
answer: — 1/3).

Q.1 | Which one of the following molecules (~ 1mg/mlL) do NOT absorb at 280 nm
in an aqueous solution of pH 7.00 a

(A) | Poly deoxy-Guanylate (poly dG)

(B) | Adenosine triphosphate

(C) | Phenylalanine

(D) | Tyrosine

Q.2 | A molecule that forms a donor-acc
group is

(AY | Aspartate .

(B) | Carboxymethyl (CM) cellulose

(C) | Diethylaminoethyl (DEAE) cellulose

(D) | Sepharose

XL - Q Copyright © GATE 2021 Page 1of 7
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Q.4 | According to the “wobble hypothesis” inosine at the third position of the
anticodon cannot form hydrogen bonds with

(A) | Adenine

(B) | Cvtidine

(A) | DNA dependent DNA polymerase

(B) | RNA polymerase

(C) | DNA gyrase

(D) | Reverse transcriptase
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Q.8 | Which one of the following enzymes is used in Polymerase Chain Reaction ?

(A) | Klenow fragment

(B) | Taq polymerase

(C) | T7 polymerase

(D) | Primase

Q.9 | In hepatocytes, the detoxification o

(A) | Golgi apparatus

(B) | Nucleolus

(C) | Rough endoplasmic reticulum

(D) | Smooth endoplasmic reticulum

Q.10 | Which one of the following antibiotics can form an ion channel in the
bacterial membrane?

(A) | Ampicillin

(B) | Gramicidin A

(C) | Gentamicin

(D) | Rifampicin
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Q.11 — Q.12 Multiple Choice Question (MCQ), carry TWO mark each (for each wrong
answer: —2/3).

Q.11 | Which one of the following cells lack hypoxanthine-guanine
phosphoribosyltransferase (HGPRT)?

AN ™ 11

LI S T N NIRRT RN

XL - Q Copyright © GATE 2021 Page4of 7

https://neucademy.com/



https://neucademy.com/

NEUCADEMY

(¢7:-Y I = Graduate Aptitude Test in Engineering 2021

2;«‘21 Organising Institute - IIT Bombay

Biochemistry (XL-Q)

Q.13 — Q.20 Multiple Select Question (MSQ), carry TWO mark each (no negative marks).
Q.13 | Anti-B antibodies are present in the serum of
(A) | Blood group A
(B) | Blood group B
(C) | Blood group AB
(D) | Blood group O
Q.14 | Which of the following are energy r¢
(A) | Facilitated diffusion
(B) | Active transport
(C) | Nonmediated transport
| (D) | Na™/K" transport
Q.15 | Which of the following are correctly paired?
(A) | Replication: DnaA
(B) | Recombination: RecA
(C) | DNA repair: Rho factor
(D) | Transcription: Sigma factor
Q.16 | The high energy compound(s) is/are:
(A) | Phosphoenol pyruvate
(B) | Adenosine monophosphate
(C) | 1,3-Bisphosphoglycerate
(D) | Vitamin K
XL - Q Copyright © GATE 2021 Page 5of 7
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Q.17 | Given below are four plots obtained from separate experiments on enzyme
inhibition kinetics. The velocity (v) of the reaction is plotted at varying
concentrations of substrate (s) and inhibitor (I). The plot(s) corresponding to
competitive inhibition is/are

1 1
AN (i . [ P (i)

A) [®

B) | @)
(©) | (1)
D) | @)

Q.18 | With respect to sodium dodecyl sulp
(SDS-PAGE), which of these statem

(A) | Ethidium bromide is used to track the j

(B) | B-mercaptoethanol is used to reduce disulphide bonds

(C) | The protein migrates towards the anode

(D) | The lower molecular weight protein migrates slower than the larger molecular
weight protein
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Q.19 | In the plot given below, the solid line represents oxygen binding to hemoglobin
under physiological conditions. The broken line represents the condition(s) of

I

(D) | Loss of cooperativity

Q.20 | Considering the open chain forms, v
epimer?

(A) | D-mannose and D-fructose

(B) | D-glucose and D-mannose

(C) | D-glucose and D-fructose

(D) | D-galactose and D-glucose

END OF THE QUESTION PAPER

XL - Q Copyright © GATE 2021 Page 7 of 7

https://neucademy.com/


https://neucademy.com/

NEUCADEMY

GATE 2021 Answer Key for Life Sciences (XL)

Graduate Aptitude Test in Engineering (GATE 2021)

Paper / Section : Life Sciences (XL) / Biochemistry (XL-Q)

Q.No. | Session | ccicomar | Name | Keyfmange| M | mar
1 6 McQ XL-Q Cc 1 1/3
2 6 McQ XL-Q D 1 1/3
3 6 McQ XL-Q
4 6 McQ XL-Q
5 6 McQ XL-Q
6 6 McQ XL-Q
7 6 McQ XL-Q
8 6 McQ XL-Q
9 6 McQ XL-Q
10 6 McQ XL-Q B 1 1/3
11 6 McQ XL-Q D 2 2/3
12 6 McQ XL-Q B 2 2/3
13 6 MsSQ XL-Q A, D 2 0
14 6 MsSQ XL-Q B; D 2 0
15 6 MsQ XL-Q A B;D 2 0
16 6 MsSQ XL-Q A C 2 0
17 6 MsSQ XL-Q A C 2 0
18 6 MsSQ XL-Q B;C 2 0
19 6 MsSQ XL-Q c 2 0
20 6 MsSQ XL-Q B; D 2 0

MTA means Marks to All
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Q.1 — Q.7 Multiple Choice Question (MCQ), carry ONE mark each (for each wrong
answer: — 1/3).

Q.1 Wheat plants treated with prolor
flower earlier than the untreated
individuals, however, give rise to
phenomenon is called

(A) | vernalization.

(B) | temperature acclimation.

(C) | photoperiodism.

(D) | adaptation.

Q.2 Which ONE of the following plar
phloem) but not woody tissue?

(A) | 0ak

(B) | Moss

(C) | Pine

(D) | Fern

Q.3 Which ONE of the following stat
CORRECT?

(A) | Spores can directly undergo mitosis whereas gametes cannot.

(B) | Gametes can directly undergo mitosis whereas spores cannot.

(C) | Neither spores nor gametes can directly undergo mitosis.

(D) | Both spores and gametes can directly undergo mitosis.

XL (R) - Copyright © GATE 2021 Page 1 of 12
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Q4 Which ONE of the following organelles controls gravitropism in the roots
of higher plants?

(A) | Chromoplast

(B) | Amyloplast

(C) | Chloroplast

(D) | Etioplast

Q.5 Phytoalexins play important role
Choose the INCORRECT option

(A) | Phytoalexins belong to secondary t

(B) | Phytoalexins have antifungal activi

(C) | Phytoalexins are abundant in plants

(D) | Different hosts produce phyallexin:

XL (R) - Copyright © GATE 2021 Page 2 of 12
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Q.6 The figure shows the germination percentage of imbibed seeds treated with
the given sequence of red (R) and far-red (F) light (each exposure lasting 5
min). The percentage of germination was scored after 72 hours in darkness

at 25 °C. Based on this, which ONE of the following options is CORRECT?

XL (R) - Copyright © GATE 2021 Page 3 of 12
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Q.7 The structures of four plant hormones are shown. Identify the CORRECT
hormone that is responsible for bending of coleoptile of canary grass in
response to unidirectional white light.

v | SHa—COOH
XL (R) - Copyright © GATE 2021 Page 4 of 12
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Q.8 — Q.9 Multiple Select Question (MSQ), carry ONE mark each (no negative marks).

Q.8 ‘Which of the following cellular component(s) is/are NOT part(s) of
cytoskeleton in Angiosperms?

(A) | Microtubules

(B) | Microfilaments

(C) | Intermediate filaments

(D) | Centrioles

Q.9 ‘Which of the following enzyme(s
grains with increased f-carotene

(A) | Phytoene synthase

M | Maratana dacatiiraca 1

XL (R) - Copyright © GATE 2021 Page 5 of 12
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Q.10 Numerical Answer Type (NAT), carry ONE mark (no negative marks).

Q.10 In spiral phyllotaxis, leaves are initiated sequentially on the meristem with
two successive primordia being separated by golden angle. If a plant
follows right-handed spiral phyllotaxis when looked down the meristem,
then the angle between two successive leaves would be degrees

XL (R) - Copyright © GATE 2021 Page 6 of 12
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Q.11 - Q. 15 Multiple Choice Question (MCQ), carry TWO marks each (for each wrong
answer: — 2/3).

Q.11 Match the cell/tissue types in GROUP I with their corresponding total DNA
content in GROUP II of a typical diploid Angiosperm species and choose
the CORRECT option (C denotes DNA content in haploid genome).

| (D) | P-2. Q-1 R-2, 54 :

Q.12 Match the modified organs in GF
prototypic forms in GROUP II ai

GROUP1I GRO
P. Tendrils in grape vine 1. M
Q. Tendrils in garden pea 2. M
R. Spines
S. Thorns

(A) | P-1, Q-2, R-2, S-1

(B) | P-2, Q-1, R-1, S-2

(C) | P-1, Q-2, R-1, S-2

(D) | P-1, Q-1, R-2, S-1

XL (R) - Copyright © GATE 2021 Page 7 of 12
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Q.13 The diagram describes the ABC model of flower patterning in Arabidopsis
where the 4, B and C functions are operational in the whorls (1+2), (2+3)
and (3+4), respectively, in the wild-type flower. Removal of A or C function
results in the floral organ arrangements as (carpel; stamen; stamen; carpel)
or (sepal; petal; petal; sepal), respectively. Based on these observations,

(D) /\,
"~

XL (R) - Copyright © GATE 2021 Page 8 of 12
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Q.14 Find the CORRECT match among the plant species in GROUP I, the
predominant phytochemical in GROUP II and the economic/medical use in

GROUP IIL.

GROUP I GROUPII GROUP III

P. Syzygium aromaticum 1. Vin~-*+-- T Tonthanlhs —oin 8
Q. Gracillaria sp. i. Eu

R. Catharanthus roseus 1i1. Ay

S. Theobroma cacao v. M

T. Papaver somniferum v. Fla

(A) | P-i-1, Q-ii-3, R-iii-4, S-v-5, T-iv-2

(B) | P-ii-1, Q-iii-2, R-i-3, S-v-5, T-iv-4

(C) | P-ii-1, Q-iii-2, R-v-4, S-i-3, T-iv-5

(D) | P-i-2, Q-ii-3, R-iv-1, S-iii-5, T-v-4

Q.15 Match the genetically modified c1
genetic element in GROUP II.

GROUP I

P. Tomato with delayed fruit ripeni
Q. Herbicide-resistant soybean

R. Insect-resistant cotton

S. Soybean with modified oil conte

(A) | P-3, Q-1, R4, S-2

(B) | P-1, Q-3,R-2, S-4

(C) | P-2, Q-1, R4, S-3

(D) | P-3, Q-2, R4, S-1

XL (R) - Copyright © GATE 2021 Page 9 of 12
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Q.16 — Q.18 Multiple Select Question (MSQ), carry TWO mark each (no negative
marks)

Q.16 To understand the mechanism of systemic acquired resistance (SAR), a
team of researchers isolated a mutant with reduced SAR response.
Sequencing of this mutant revealed homozygous mutations in two genes, X
and Y. Which of the following experiment(s) would test whether the mutant
phenotype is caused by mutation in either or both the genes?

(A) | Complement the mutant with X or ¥ and analyze the phenotype in each case.

(B) | Complement the mutant with both X and ¥ and analyze the phenotype.

(C) | Cross the mutant with wild-type and analyze the segregation pattern of the
phenotype.

(D) | Compare the expression of X and Y in mutant and wild-type plants.

XL (R) - Copyright © GATE 2021 Page 10 of 12
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Q.17 The observations of an experiment on seed germination in various
genotypes under different light conditions are given, where \ and X
indicate germination and the lack of it, respectively.

Genotype Blue Red Far-red | White Dark

R i 1 ! I ~r

(B) | Any one of the three light qualities - blue, red and far-red — is sufficient to
induce seed germination.

(C) | The CRY, phyA and phyB proteins are required for blue, red and far-red light
perception, respectively.

(D) | The VP1 protein is unlikely to be mvolved in light perception.

Q.18 ‘Which of the following option(s) is/are CORRECT in the context of hybrid
plant generation using Barnase/Barstar-based male sterile lines?

(A) | Barnase inhibits Barstar.

(B) | Barstar inhibits Barnase.

(C) | Barnase and Barstar are used to generate the male sterile line and the restorer
line, respectively.

(D) | Barnase and Barstar are used to generate the restorer line and the male sterile
line, respectively.

XL (R) - Copyright © GATE 2021 Page 11 of 12
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Botany (XL-R)

Q.19 — Q.20 Numerical Answer Type (NAT), carry TWO mark each (no negative marks)

Q.19

In a diploid plant species, the 7 allele produces tall individuals and is
completely dominant over the 7 allele that produces short individuals.
Similarly, the W allele produces round seeds and is completely dominant
over the w allele that produces wrinkled seeds (assume 7T and W loci not
linked). If a parent with TTHW genotype is crossed to another parent with
ftww genotype, the fraction of the F2 population produced by the fusion of
both recombinant gametes would be - (Round-off to two
decimal places.)

Q.20

In a population of a diploid plant species obeying Hardy-Weinberg
equilibrium, a locus regulating flower color has two alleles R and r.
Individuals with RR, Rr and rr genotypes produce red, pink and white
flowers, respectively. If the ratio of red, pink and white flower-producing
individuals in the population is 6:3:1, then the frequency of  allele in the

XL (R) - Copyright © GATE 2021 Page 12 of 12
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i | sosion | s tie | Secion | v | | Mo
1 6 MCQ XL-R A 1 1/3
2 6 MCQ XL-R ~ - -
3 6 MCQ XL-R
4 6 MCQ XL-R
5 6 MCQ XL-R
6 6 MCQ XL-R
7 6 MCQ XL-R
8 6 MSQ XL-R
9 6 MSQ XL-R L _ _

1374 to
137.6
10 6 NAT XL-R OR 1 0
-137.6to
-1374
11 6 MCQ XL-R B 2 2/3
12 6 MCQ XL-R A 2 2/3
13 6 MCQ XL-R C 2 2/3
14 6 MCQ XL-R B 2 2/3
15 6 MCQ XL-R A 2 2/3
16 6 MSQ XL-R A;B;C 2 0
17 6 MSQ XL-R B; D 2 0
18 6 MSQ XL-R B;C 2 0
19 6 NAT XL-R 0.25t00.25 2 0
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Microbiology (XL-S)

Q.1 — Q.5 Multiple Choice Question (MCQ), carry ONE mark each (for each wrong
answer: — 1/3).

Q.1 Antonie van Leeuwenhoek obser
his hand-made microscope. He d

(A) Bacteria.

(B) Fungi.

©) Animalcules.

(D) Bacteriophages.

Q.2 Which ONE of the following pat]
of pyruvic acid along with one m
Pseudomonas spp., but notin Ba

(A) Gluconeogenesis

(B) Embden-Meyerhoff Pathway (EM]I

(©) Entner-Doudoroff (ED) Pathway

(D) Pentose Phosphate Pathway (PPP)

Q.3 Water balance in extreme halopl
by cell surface glycoproteins con

(A) glycine and lysine.

(B) lysine and histidine.

©) glycine.
(D) aspartate and glutamate.
XL (8) — Copyright © GATE 2021 Page 10of 9
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Q4 Nocardia spp. are not amenable to the classical method of Gram staining
due to the presence of
(A) N-acetyltalosaminuronic acid in the cell wall.
(B) thick peptidoglycan.
rew S S
XL (8) — Copyright © GATE 2021 Page 2 of 9
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Microbiology (XL-S)

Q.6 — Q.9 Multiple Select Question (MSQ), carry ONE mark each (no negative marks).

Q.6 Which of the following is/are used as electron donor/s for CO: reduction
during photosynthesis in purple sulfur bacteria?

(A) Hydrogen sulfide

(B) Succinate thiokinase

©) Phosphofiuctokinase

(D) Pyruvate kinase

Q.8 Which of the following method(s
species?

(A) Fluorescent in situ hybridization (F

(B) Polymela.se Chal]] reactlon (PCR) iUllU LAASLE 3 U}' DLLlu\-Ll\.rl.Ll.é VL e (I.I..I.ll)l.l\.rULl.

©) Gram staining

(D) Acid-fast staining

XL (8) — Copyright © GATE 2021 Page 3 0of 9
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Microbiology (XL-S)

Q.9 Which of the following event(s) would contribute to the induction of /ac
operon in a wild-type strain of E. coli?

(A) Accumulation of allolactose in the cell

(B) Direct binding of cAMP to the promoter DNA

XL (8) — Copyright © GATE 2021 Page 4of 9

https://neucademy.com/


https://neucademy.com/

NEUCADEMY

(¢7:% | =3l Graduate Aptitude Test in Engineering 2021 0 :
2921 Organising Institute - IIT Bombay pprprrel

Microbiology (XL-S)

Q.10 Numerical Answer Type (NAT), carry ONE mark each (no negative marks).

Q.10 | One mole of a circular bacterial plasmid was digested with a high-fidelity
restriction enzyme. The plasmid has five restriction sites for the enzyme
XL (8) — Copyright © GATE 2021 Page 5of 9
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Microbiology (XL-S)

Q.11 - Q.16 Multiple Choice Question (MCQ), carry TWO mark each (for each wrong
answer: — 2/3).

Q.11 | Under anaerobic fermentative growth conditions, one mole of glucose yields
22 grams of Streptococcus faecalis or 8.6 grams of Zymomonas mobilis. The
molar growth yield (Yarp) for (i) © <~~~ ~—* F 7 - o2iE —SL-

(A) | ()11 and (ii) 4.3

(B) | (i)22and (ii) 4.3

©) | @) 22 and (i) 8.6

(D) | (@) 11 and (ii) 8.6

Q.12 | The order of abundance of quino
and demethylmenaquinone [DM{
fumarate is

(A) UQ >DMQ >MQ '
(B) MQ > DMQ >UQ
©) MQ=DMQ >UQ

(D) MQ >UQ > DMQ

Q.13 | What is the number of ATPs gen
oxidative phosphorylation in E. ¢
complex or (ii) the NDH-2 and cy

3)
A) (i) 2.00 and (ii) 3.67
B) (i) 3.00 and (ii) 2.67
© (i) 2.70 and (ii) 0.67
D) (i) 2.50 and (ii) 0.50
XL (8) — Copyright © GATE 2021 Page 6 of 9
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Microbiology (XL-S)

Q. 14 | Match the Immunoglobulin classes with their function

Immunoglobulin Function

(1) IgE (p) protects the fetus
(1) IgG (q) first antibody to be produced in response to infection
(1) IgM (r) provides
(iv) IgA (s) mediates
(t) directly 1

@A) | ®-6), (-), (i)-(9), (v)-1)
B [ ©)- @), ()-1), (i)-(q), (v)-{)
© [ ®)- (@), (1)-(p), (D)), (v)-{)
D) | O, ()-p), (1)1, (v)-(s)

Q.15 | The figure shows the profilesof q ... __. - ____ ______ ___ . ___ ..
1e throat swab samples of three individuals
out under identical conditions. Dotted line
ent value. Identify the correct statement on
of the individuals based on their qRT-PCR

.

o

z

Number of cycles

(A) X and Y are negative; Z is positive

(B) X and Y are positive; There is no apparent difference in their viral load
(©) X and Y are positive; X has the highest viral load
(D) X and Y are positive; Y has the highest viral load

XL (8) — Copyright © GATE 2021 Page 7 of 9
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Microbiology (XL-S)

Q.16 | The rate of appearance of recombinant E. coli strains containing different
genes after a mating between Hfr and F~ strains is shown in the graph (left).
The approximate location of different genes (p, ¢, r, s, 7, x, and y) along the
Hfr chromosome is also shown (right). Based on this information, identify

the recombinants X, Y and Z.
oril
[ | i —
1 [N ] I X 1¢ v Y 1o T and £ 1o 1
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Microbiology (XL-S)

Q.17 - Q.20 Numerical Answer Type (NAT), carry TWO mark each (no negative marks).

Q.17

The genome of a bacterium encodes for 10 different surface antigens, whose
expression can be turned ‘ON’ or ‘OFF’ randomly and mdependently The
number of possible antigenic combinations is

Q.18

Suppose the mRNAs in a newly discovered bacteria are composed of only
two distinct nucleotides (as opposed to four found in all known organisms).
Considering that the organism has no nucleotide modification systems, the
number of nucleotides required per codon to encode at least 20 distinct
amino acids will be

Q.19

The decimal reduction time (D) for reducing 10'* spores of Clostridium
botulinum to 1 spore at 111°C will be min (in integer). The D value
is 0.2 min at 121°C. The increase in temperature required to change D to
1/10% of its initial value (Z value) is 10°C.

Q.20

The generation time of E. coli is 30 minutes. For an exponentially growing
culture, the initial number of bacteria required to reach a number of 10° in
2 hours is %107 (round off to two decimal places).

END OF THE QUESTION PAPER
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Paper / Section : Life Sciences (XL) / Microbiology (XL-S)

Q.No. | session Question Type Section Answer it Negative
MCQ/MSQ/NAT Name Key/Range Marks

1 6 McCQ XL-S & 1 1/3
2 6 MCQ XL-S

3 6 MCQ XL-S

4 6 MCQ XL-S

5 6 MCQ XL-S

6 6 MsQ XL-S

7 6 MsQ XL-S

8 6 MsQ XL-S

9 6 MsQ XL-S A;C 1 0
10 6 NAT XL-S 5t05 1 0
11 6 MCQ XL-S D 2 2/3
12 6 MCQ XL-S B 2 2/3
13 6 MCQ XL-S C 2 2/3
14 6 MCQ XL-S A 2 2/3
15 6 MCQ XL-S C 2 2/3
16 6 MCQ XL-S B 2 2/3
17 6 NAT XL-S 1 ?g; :O 2 0
18 6 NAT XL-S 5to5 2 0
19 6 NAT XL-S 241024 2 0
20 6 NAT XL-S 662_%0 2 0
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Zoology (XL-T)

Zoology (XL-T)

Q.1 — Q.7 Multiple Choice Question (MCQ), carry ONE mark each (for each wrong
answer: — 1/3).

s causes wWhich of the following genetic trait

iy Lidvalvpiaaiia

(B) | Sickle cell anaemia

(C) | Down’s Syndrome

(D) | Hypertrichosis

XL (T) - Copyright © GATE 2021 Page 1of 8
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Zoology (XL-T)

Q4

Assume that the anticodon for an unknown amino acid is 3' AUG 5'. The
corresponding code on DNA sequence would be

(A)

3'TACS'

®)

5'TAG 3’

f"™

M AT O

In adult athletes, muscles grow larger when exercised and are capable of
regeneration after injury. This is due to proliferation and differentiation of

(A)

satellite cells

®)

myelin sheath

©

oxyntic cells

(D)

choanocytes

The term innate behavior is a sort of animal behavior that is

(4)

triggered by an environmental change

®)

learnt by hit-and-trial approach

©

trained and taught by the parent

D)

fixed developmentally at the genetic level

XL (T) - Copyright © GATE 2021 Page 2 of 8

https://neucademy.com/


https://neucademy.com/

NEUCADEMY

(¢7.-% || =l Graduate Aptitude Test in Engineering 2021
2@2'_‘_ Organising Institute - IIT Bombay

Zoology (XL-T)

Q.8 - Q.10 Numerical Answer Type (NAT), carry ONE mark each (no negative marks).

Q.8 A man, whose mother and father had blood groups A and O respectively,
marries a woman with blood group AB. If the man has blood group A, then
the number of different blood groups possible among their children will be

SURL) . SN  NUTINRP. .

I WF.awr 1 15 RNIC DLIULLUILIYT UL @ UULYUCLIUC. wvirs WA IIVELA TofaWVIlD) IIRIEA T S UIILELIELT ol EILLL 687 |
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Zoology (XL-T)

Q.11 - Q. 16 Multiple Choice Question (MCQ), carry TWO marks each (for each wrong
answer: — 2/3).

‘ Q.11 Match the terms in Column I with the specific descriptions in Column IT
Column I Column IT
(1) A hollow sphere of cells
(11) A newly bom offspring
(111) A cell that results from fertilization
(iv) An embryo
(v) Anunfertilized egg

(vi) A compact mass of cells

J-(iv)

J-(iv)

J-(ii)

| D) | P-(111), Q-(v1), R-(11), S-(v), T-(1v),

Q.12 Match the autoimmune diseases
Column IT

Column I

Rheumatoid arthritis
Systemic lupus erythemato.
Myasthenia gravis

v oo

Multiple sclerosis

(A) | P-(1), Q-(11), R-(111), S-(iv)
(B) | P-(11), Q-(111), R-(1v), S-(1)
(O) | P-(111), Q-(1), R-(1v), S-(11)
(D) | P-(1v), Q-(1), R-(11), S-(111)

XL (T) - Copyright © GATE 2021 Page 4of 8
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Q.13

Match the types of cell movements during gastrulation in Column I with the
descriptions in Column IT

Column I Column IT

P. Invagination (1) Migration of mdividual cells from the surface into
the embryo’s interior

|ding of a sheet (epithelium) of cells during
ormation of endoderm in sea urchin

ting of one cellular sheet into two nearly
lle] sheets

ird movement of an expanding outer layer of
so that it spreads over the internal surface of
emaining external cells

®)

P-(iii), Q-(ii), R-(iv), S-(i)

Q. 14

Match the therapeutic factors in
II

Column I

Humulin
Erythropoietin
Plasminogen activator
Cathepsin K mhibitor
Leptin

H »n O T

(vi) Obesity

A)

P-(11), Q-(1v), R~(v), S-(111), T-(v1)

(B)

P-(11), Q-(v), R-(1), S-(1v), T-(111)

©)

P-(v), Q-(v1), R-(1v), S-(i11), T-(1)

®)

P-(111), Q-(1v), R-(11), S-(v), T-(v1)

XL (T) - Copyright © GATE 2021 Page 5of 8
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Q.15 Match the cell organelles in Column I with the appropriate functions in
Column IT
Column I Column IT
P. Peroxisome (1) Conversion of lipid to carbohydrate
Q. Endoplasmic reticulum (N Mt datioes A B~ ot

R. Glyoxysome
S. Golgi complex
T. Centrioles

(A) | P-(11), Q-(111), R-(v), S-(1), T-(1v)
(B) | P-(1v), Q-(v), R-(1), S-(11), T-(111)
(©) | P-(1v), Q-(v), R-(111), S-(1), T-(11)
(D) | P-(11), Q-(111), R-(1), S-(v), T-(1v)

XL (T) - Copyright © GATE 2021 Page 6 of 8
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Zoology (XL-T)

Q.17 — Q.18 Multiple Select Question (MSQ), carry TWO mark each (no negative
marks).

Q.17 Which of the following options represent the animals as Endemic to India?

(A) | Pygmy Hog

XL (T) - Copyright © GATE 2021 Page 7 of 8
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Zoology (XL-T)

Q.19 — Q.20 Numerical Answer Type (NAT), carry TWO mark each (no negative

marks).

Q.19 An enzyme catalyzes the conversion of 30 pM of a substrate to product at
reaction velocity of 9.0 uM s'. When [Eq] = 30 nM and Kn = 10 pM, Kcat/ K
€ om——- - v «aTawd -1 The value of 7 is (in integer).

mals of genotypes AaBb x AaBb, where loci
ly. The progeny of this dihybrid cross was
proportion of the progeny that showed
pduce A- and aa progeny) in % will be
JESTION PAPER
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Paper / Section : Life Sciences (XL) / Zoology (XL-T)

Q.No. | session Question Type Section Answer it Negative
MCQ/MSQ/NAT Name Key/Range Marks

1 6 McQ XL-T G 1 1/3
2 6 McQ XL-T

3 6 McQ XL-T

i | 6 McQ XL-T

5 6 McQ XL-T

6 6 McQ XL-T

7 6 McQ XL-T

8 6 NAT XL-T

9 6 NAT XL-T 0.48 to 0.48 1 0
10 6 NAT XL-T 10to 10 1 0
11 6 McQ XL-T A 2 2/3
12 6 McQ XL-T B 2 2/3
13 6 McQ XL-T C 2 2/3
14 6 McQ XL-T A 2 2/3
15 6 McQ XL-T D 2 2/3
16 6 McQ XL-T A 2 2/3
17 6 MsQ XL-T A;D 2 0
18 6 MsQ XL-T B; D 2 0
19 6 NAT XL-T 4to4 2 0
20 6 NAT XL-T 50 to 50 2 0
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Food Technology (XL-U)

Food Technology XL (U)

Q.1 — Q.10 Multiple Choice Question (MCQ), carry ONE mark each (for each wrong
answer: — 1/3).

Q.1 In a typical bacterial growth curve
observed in

(A) | Lag phase

(B) | Log phase

(C) | Stationary phase

(D) | Decline phase

Q.2 Which of the following microorga
borne diseases?

(A) | Campylobacter jejuni

(B) | Clostridium perfingens

(C) | Norovirus

(D) | Borrelia burgdorferi

Q.3 ‘Which one of the followings is NO1

(A) | Tofu

(B) | Vinegar

(C) | Sauerkraut

(D) | Tempeh

XL (U) - Copyright © GATE 2021 Page 1of 8
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Q4 The Protein Efficiency Ratio (PER) is defined as

(A) | Percentage of absorbed nitrogen retained in the body

(B) | Weight gain in body mass (in gram) per gram protein intake

(C) | Ratio of essential and non-essential amino acids in a protein

Q.6 Highest mole % of amino acid mixt

(A) | Glutamine and glutamic acid

(B) | Serine and lysine

(C) | Alanine and tryptophan

(D) | Proline and glycine

Q.7 Which one of the following comp
phytoesterogen?

(A) | Tangeretin

(B) | Lutin

(C) | Quercetin

(D) | Genistein

XL (U) - Copyright © GATE 2021 Page 2 of 8
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Q.8 ‘Which one of the followings is an oligosaccharide?

(A) | Xanthan

(B) | Alginate

(C) | Raffinose

XL (U) - Copyright © GATE 2021 Page 3of 8
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Food Technology (XL-U)

Q.11 — Q.13 Multiple Choice Question (MCQ), carry TWO mark each (for each wrong
answer: — 2/3).

Q.11

The conversion of pyruvate to lactic acid in homolactic fermentation is
catalyzed by

(A)

Lactate dehydrogenase

®)

Pyruvate dehydrogenase

©

Lactase

(D)

Pyruvate decarboxylase

Q.12

Which one of the following stat
Controlled Atmosphere Package (

(MAP) of agro- produce?

(A)

CAP and MAP limit microbial as wel

el "at - -1 Aram 1 s il Fl - 4t 1 4 1 L
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Q.13 | Match unit operation in Column I with its application in food processing in
Column II.
Column I Column IT
P. Hydrogenation 1. Removal of soft wax
N Rlanching 7 Qhartening nf fat
XL (U) - Copyright © GATE 2021 Page 5of 8
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Q.14 — Q.19 Multiple Select Question (MSQ), carry TWO mark each (no negative
marks).

Q.14 | Which of the followings are correct pair of GRAS chemical food preservative,
affected organism and given food matrix?

(A) | Sodium lactate-Bacteria-Pre-cooked 1

(B) | Caprylic acid-Insects-Cheese wraps

(C) | Dehydroacetic acid-Molds-Squash

(D) | Sodium nitrite-Clostridia-Meat curing

Q.15 | Choose the correct pair of pigment
products

(A) | Carotene-Yellow-orange-Peppers

(B) | Betanin-Purple/red-Cactus pear '

(C) | Lycopene-Red-Red beets

(D) | Flavanols-Orange-red-Cauliflowers

Q.16 | Which of the following compounds

(A) | Phytate

(B) | Isoflavones

(C) | Trypsin Inhibitor

(D) | Resveratrol

XL (U) - Copyright © GATE 2021 Page 6 of 8
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Food Technology (XL-U)

Q.17 | Which of the followings is/are commonly used medium/media in the
supercritical fluid extraction of spices and tea?
(A) | Water
(B) | Carbon dioxide
(C) | Dichloromethane
(D) | Carbon dioxide with Ethanol
Q.18 | Which of the following expressions represent the Reynolds number of a fluid
g exp P Y
flowing through a uniform circular cross section pipe?
(A) (density of the fluid) x (average velocity of the fluid)x (internal diamater of the pipe)
(dynamic viscosity of the fluid)
(B) (average velocity of the fluid) X (internal diamater of the pipe)
(kinematic viscosity of the fluid)
© (dynamic viscosity of the fluid)
(average velocity of the fluid)x (density of the fluid) X (internal diamater of the pipe
(D) (Kinematic viscosity of the fluid)
(average velocity of the fluid) X (internal diamater of the pipe)
Q.19 | Which of the following combinations of analytical equipment, property
measured and food property are correct?
(A) | Particle size analyzer - particle size distribution - span value
(B) | Texture profile analyzer - morphology - chewiness
(C) | Differential scanning calorimeter - glass transition temperature - degree of caking
(D) | Capillary viscometer - viscosity - sensory
XL (U) - Copyright © GATE 2021 Page 7 of 8
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Food Technology (XL-U)

Q.20 Numerical Answer Type (NAT), carry TWO mark (no negative marks).

Q.20 | Dry air is fed into a tray dryer. The percentage relative humidity of the air
leaving the dryer is 60% at 70°C and 101.35 kPa. If, saturated vapour pressure
of water at 70°C is 31.2 kPa, the humidity of the air leaving the dryer in kg
water per ke drv air (round off to 3 decimal places) will be
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Paper / Section : Life Sciences (XL) / Food Technology (XL-U)

[ s | Sootorroe | sein | e | 1y, | et
1 6 MCQ XL-U - : -
2 6 MCQ XL-U

3 6 McQ XL-U

4 6 McQ XL-U

5 6 MCQ XL-U

6 6 MCQ XL-U

7 6 MCQ XL-U

8 6 MCQ XL-U - N -
9 6 MCQ XL-U D 1 1/3
10 6 MCQ XL-U A 1 1/3
11 6 MCQ XL-U A 2 2/3
12 6 MCQ XL-U B 2 2/3
13 6 MCQ XL-U B 2 2/3
14 6 MSsQ XL-U A:D 2 0
15 6 MSsQ XL-U A:B 2 0
16 6 MSsQ XL-U A:C 2 0
17 6 MSsQ XL-U A:B:D 2 0
18 6 MSsQ XL-U A:B 2 0
19 6 MSsQ XL-U A:C 2 0
20 6 NAT XL-U 0'01_?250 2 0
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