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Q.18 Group 1 (Common name) roup I (Scientific name)
P Garden bean . Raphanus sativus
Q Oat ] 2. Phaseolus vulgaris
R Cashew nut i 3. Brassica oleracea
S Carrot 4. Anacardium occidentale

5. Daucus carota
6. Avena sativa

(A) (B) (C) (D)
P-2 P-6 P-1 P2
Q-6 Q-2 Q-3 Q-1
R-4 R-4 R-6 R-6
S-5 §-5 S-4 S-4
Q.19  Group 1 Group I1

P Insect resistant cotton 1. Bt
Q  Golden rice 2. Round up
R ‘Flavr-Savr’ tomato 3.2,4-D
S Herbicide tolerant soyabean 4. Carotenoids

5. Ferritin

6. ACC-deaminase
(A) (B) (©) (D)
P-2 P-1 P-1 P-2
Q-5 Q-4 Q-4 Q-4
R-1 R-6 R-6 R-6
S-3 S-2 S-3 S-1

Q.20 Group 1 Group 11
P Funiculus I. Pea pod
Q Seed coat dormancy 2. Coconut
R Reserve food stored in endosperm 3. Rice seed
S Vivipary germination 4. Erycibe
5. Malvaceae
6. Rhizophora

(A) (B) (©) (D)
P-1 P-1 P-1 P-1
Q-4 Q-6 Q-5 Q-2
R-3 R-5 R-3 R-6
§-5 S-4 S-6 S-3
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Q21 Group 1 https://paﬁﬁﬂagrelzgzademy.in/

1. Interval between mitosis and DNA replication

2. Helps in removing the excess salts
3. Behavior of the cell as they grow and divide
4. Organization of apical meristem based on a single

apical cell
5. Concept of tissue differentiation at shoot apical

meristem
6. Replication and partitioning of the geno

daughter cells

P Chromosome cycle
Q G, phase

R Salt glands

S Tunica-corpus

me into two

(A) (B) (©) (D)

P-1 P-2 P-3 P-6

Q-6 Q-1 Q-6 Q-1

R-3 R-6 R-4 R-2

S-4 $-5 §-5 S-35
Group 11

Q.22 Group I

,\\T_,;,\:rj)_uz}jnji’) ) N e 1. Amino acid
Y e 2. Glucose
#0 B e
(S 3. 1AA
r.‘_’_Jll, }l X o 4. Bulliform cells
(P) 5. Tyloses
6. Kinetin
Q)
NH,
CH,GOoH i
H - C — COOH
!
e R
(R) (S)
(A) (B) (©) (D)
P-5 P-4 P-5 P-4
Q-4 Q-5 Q-4 Q-5
R-6 R-3 R-2 R-3
S-3 S-1 i3 S-6
https://pathfinderacad i
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Common Data Questionshttps://pathfinderacademy.in/

Common Data for Questions 23, 24:

A researcher studied three independently assorting genes in a plant. Each gene has a dominant
and a recessive allele. T: tall plant, t: dwarf plant; W: purple flower, w: white flower; C: full
pods, c: constricted pods. A cross was conducted between

TTWWCC x tt ww cc
Q.23  How many different kinds of F, gamates would be expected from the above cross?
(A)2 (B) 4 (C)8 (D) 16
Q.24  How many different kinds of F, genotypes would be expected from the above cross?

(A)8 (B)9 (C) 16 (D) 27

Linked Answer Questions: Q. 25 to Q. 28 carry two marks each.

Statement for Linked Answer Questions 25 & 26:
Enzyme [E] reacts with substrate [S] to form an [ES] complex at normal temperature to
produce the product. In the presence of inhibitor the rate of reaction changes.

Q.25 Which of the following statements are INCORRECT about enzyme-mediated
reaction in presence of inhibitor?

P Competitive inhibition causes rise in K,, value without altering Vnax

Q Noncompetitive inhibition causes decrease in Vmax and rise in K,

R Uncompetitive inhibition causes decrease in V,, without altering K,,

S Uncompetitive inhibition is rare and causes a decrease in both Vmax and K,
(A)P,Q (B)Q,R

(C)P,R (D)P, S

Q.26  Identify the correct expression for noncompetitive and competitive inhibition.

Slope Intercept on ordinate
4 Kn/Vimax (1+1/K;) 1/Vmax (141/K5)
Q KmNmax (1+I/KI) ]Nméx
R KmNmax I/Vmax ( |+I/Ki)
S Km/vmax llvmax
(A)P, S (B)R,S (C)P,Q (D)Q,R

https://pathfinderacademy.in/
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Statement for Linked Answer Questions 27 & 28: https://pathfinderacademy.in/
Economically important plants are known for their commercial products and recognized with
scientific names.

Q.27  From the given common names, identify sequentially the scientific names of the
following plants.

Common names: Cotton, Peanut, Sarpagandha and Tea

P Camellia sinensis
Q Arachis hypogea
R Rauwolfia serpentina
S Gossypium arboreum

(A)P,Q,R,S (B)S,R,Q, P
(C)S,Q,R,P (D)S,P,Q,R

Q.28 Identify the most important commercial products from the above mentioned plants.
(Follow the sequence of the common names)

P Vegetable Oil

Q Fibre

R Alkaloid

S Beverage

(A)Q,P,R,S (B)S,Q,R,P
(C)Q,R,P,S (D)R,Q,P,S

END OF THE SECTION
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Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

L: lWicrobi‘)l‘:'ﬂﬁps://pathfinderacademy.il‘l/

Q. 1-Q. 6 carry one mark each.

Reverse transcriptase used in genetic engineering was discovered by

(A) Temin & Baltimore (B) Smith & Arber
(C) Smith & Baltimore (D) Temin & Arber

Infection of E.coli by bacteriophage A is normally detected by
(A) Resistance of the bacteria to an antibiotic
(B) Growth of single colony on the agar plate
(C) The appearance of plaques or lysed bacteria on agar plates

(D) Restriction digest of the bacterial DNA

A microscope that has a total magnification of 1500X with an oil immersion lens has
an ocular of power

(A) 1.5X (B) 15X (C) 150X (D) 1500X
Which of the following species shows a high resistance to radiation damage?

(A) Deinococcus (B) Micrococcus (C) Staphylococcus (D) Planococcus
Peptic ulcers are caused by

(A) Shigella sonei (B) Giardia lambia
(C) Enterobius vermicularis (D) Helicobacter pylori

The evolutionary history of an organism is called

(A) Taxonomy (B) Dendrogram (C) Phylogeny (D) Cladogram
Q. 7-Q. 24 carry two marks each.

Which vector would be the most appropriate for cloning a 150 kb fragment of DNA?

(A) pBR322 (B) X vector (C) YAC (D) BAC

Which group of microorganisms have a high level of unsaturated fatty acids in their
cell membrane?

(A) Mesophilic (B) Psychrophilic
(C) Thermophilic (D) Hyperthermophilic

Complete denitrification of nitrate results in the formation of

(A)N; (B) NH; (C) NyOs (D) NHOH

: i in/
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Q.10  Which of the following disease is NOT caused by the Coxsackie virus?

(A) Intestinal infection (B) Meningitis
(C) Gingivitis (D) Myocarditis

Q.11  Bacterial cell wall biosynthesis is inhibited by the antibiotic

(A) Vancomycin (B) Tetracycline
(C) Chloramphenicol (D) Erythromycin

Q.12  Match the correct combination of plasmid DNA to their properties

Plasmid DNA Property
(P) Conjugative plasmid (1) can integrate into the chromosome and replicate
when the chromosome is copied
(Q) Cryptic plasmid (2) capable of transferring itself between
prokaryotes
(R) Episome (3) Does not appear to have any function

(A)P-1,Q-3,R-2  (B)P-2,Q-3,R-1 (C)P-2,Q-1,R-3 (D) P-3, Q-2, R-1
Q.13  An Hfr bacterium is one that contains

(A) Many unusual plasmids

(B) Chromosomal material acquired from a recipient cell

(C) The ability to undergo transduction

(D) A plasmid integrated into its chromosome

Q.14  Match the following product/process to the microorganism involved

Product/Process Microorganism
(P) Bioplastics (1) Beauveria bassiana
(Q) Bioremediation (2) Thiobacillus thiooxidans
(R) Bioleaching (3) Ralstonia eutropha
(S) Biopesticide (4) Pseudomonas putida

(A) P-3, Q-2, R-4,

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

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

Q.15 Which of the following enzymes convert glucose-6-phosphate to 6-phosphoglucono-
d-lactone in the Entner-Doudoroff pathway?

(A) Glucose-6-phosphate dehydrogenase
(B) Phosphoglucoisomerase

(C) Phosphoglucolactonase

(D) 6-phosphogluconate dehydrase

https://pathfinderacademy.in/
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Q.16  The process in which a molecule is transported into the cell while being chemically
altered is called

(A) Passive transport (B) Group translocation
(C) Facilitated transport (D) None of the above

Q.17 MacConkey agar is a type of

(A) Selective media (B) Differential media
(C) Both selective & differential media (D) None of these

Q.18  Which of the following modes of DNA replication are used by bacteria?

(A) Rolling circle (B) Theta replication
(C) Bidirectional replication (D) All of the above

Q.19 Which of the following is INCORRECT about negative staining procedure?
(A) It utilizes a stain such as Nigrosin
(B) Microorganisms stain deeply
(C) Microorganisms repel the dye
(D) An acidic dye is used
Q.20 A mutation in the codon UCG to UAG is described as

(A) Nonsense mutation (B) Silent mutation
(C) Mis-sense mutation (D) Neutral mutation

Q.21  The ineffectiveness of many antibiotics today is closely associated with

(A) Bacteriophages (B) F plasmids
(C) R plasmids (D) Bacterial transformations

Q.22 Which type of cells actually secrete antibodies?

(A) T cells (B) Macrophages (C) Monocytes (D) Plasma cells
Common Data Questions

Commeon Data for Questions 23, 24:

The 50uL of competent E.coli cells (10° CFU/mL) were transformed using 0.5ng of a 5kb
plasmid DNA to which 950uL of SOC medium was added. Only 50 pL of this was plated on
a selective agar plate. After an 12h incubation at 37°C, 90 colonies were observed

Q.23 Calculate the efficiency of this transformation in CF U/ug of DNA

(A) 3.6x10° (B) 3.6x10° (C) 1.8x10° (D) 1.8x10°

XL.29/40 https://pathfinderacademy.in/
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Q.24 Calculate the percentage of transformed cells https:/pathfinderacademy.in/

(A) 0.36% (B) 0.72% (C) 3.6% (D) 7.2%
Linked Answer Questions: Q. 25 to Q. 28 carry two marks each.

Statement for Linked Answer Questions 25 & 26:
An egg sandwich got contaminated with 10 cells of a bacterium. It was left open at 37°C for 4
hours. It was found to contain 40960 cells.

Q.25  What is the generation time of this bacterium?

(A) 15 min (B) 20 min (C) 25 min (D) 30 min
Q.26  Ifthe initial inoculum was only 1 cell, then after 10 hours what will be the number of
cells?

Statement for Linked Answer Questions 27 & 28:
A researcher desires to clone a gene (1kb) of a microorganism. Its genome size is 1.5x10* kb.
The average size of its library fragment is Skb.
Q.27  What is the ratio of genome size of the microorganism relative to average size of the
fragment in the gene library?

(A) 3000 (B) 1500 (C) 45000 (D) None of these
Q.28  The genomic library was created in vectors that were transformed into bacterial cells.

If there is a 95% probability of the transformation, how many recombinant bacterial
colonies will have to be screened to find this particular gene?

(A) 7000 (B) 8000 (C) 9000 (D) 10000
END OF THE SECTION
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Q. 1-Q. 6 carry one mark each.

Q.1 Sickle-cell anemia is caused by mutation in

(A) Haemoglobin A . (B) Haemoglobin B

(C) Haemoglobin F

(D) Haemoglobin S

Q.2 Each individual antigenic determinant of the variable region of the antibody is

referred to as
(A) Paratope

(C) Agretope

(B) Epitope

(D) Idiotope

Q.3 Which of the following non covalent interactions is considered as strongest ?

(A) Hydrophobic interactions (B) Ionic bonds

(C) Hydrogen bonds (D) Van der waals forces

Q4  Acrosome present on the sperm head is derived from

(A) Golgi apparatus (B) Nucleus

(C) Endoplasmic reticulum (D) Centrosome

Q.5  The first site of hematopoiesis in the mouse embryo is

(A) Liver

(C) Spleen

(B) Bone marrow

(D) Yolk sac

Q.6 Which of the following fish is considered to be a ‘living fossil” ?

(A) Protopterus

(C) Latimeria

(B) Lepidosiren
(D) Neoceratodus

Q. 7-Q. 24 carry two marks each.

Q.7  Albinism is controlled by a recessive gene (c). From a marriage between a normal
pigmented person carrying genotype Cc and albino cc, what is the chance that an
albino child will be born ?

(A)1/2

(C)3/4

Pathfinder Academy

(B)1/4

(D)3/8
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Q.8  Many fishes are able to live outside water with the help é??ﬁé/é%tmilngﬁﬁﬂ?ﬁ@%me
the gills. Which one of the following fish does not have same adaptation?-

(A) Anabas (B) Saccobranchus
(C) Gobius (D) Clarias

Q.9  The air sac plays an important role in the aerial life of flying birds. Which of the
following is not a function of the air sac ?

(A) As a resonator (B) As a balloon
(C) In perching (D) Regulator of moisture content of the
body

Q.10 Transgenic mice are produced by

(A) In vitro fertilization of ova by sperms from a different strain followed by
implantation

(B) Transfer of cloned foreign DNA into blastocyst cells followed by implantation

(C) Implantation of mixed blastocyst cells from two different strains

(D) Selection of a given trait by repeated back-crossing

Q.11 Which of the following proteins binds tightly to DNA in the chromatin structure and
influences eukaryotic DNA replication ?

(A) Histones (B) Lamins
(C) Vimentin (D) Proteasome

Q12 Qu(w& DNA rePlication signiﬁcam proportion of newly synthesized DNA in the

lagging strand exists as small Okazaki fragments. The sizes of these wnits n dactera
are approximately

(A) 100 nucleotides (B) 1000 nucleotides
(C) 100 base pairs (D) 1000 base pairs

Q.13 Which of the following statement is not included in the inductions and deductions of
Darwinism ?

(A) The prodigality or reproduction is very important since over crowdedness results
in struggle for existence

(B) In the struggle for existence the organisms with variation in structure habits or
instincts may be better adapted to new conditions and will have better chance of
survival

(C) Natural selection operates amongst the fittest and the new forms are established
leading to speciation.

(D) There is no organism without genotype. The genotype should be changed to give
an efficient organism.
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Q.15

Q.16

Q.17

Q.18

Q.19

. ; :/[pathfinderacademy.in/
In case of turtles, the temperature at which the eggs g}tg%:{/[?gsed éjurmg evelioprnent
is the deciding factor in sex determination. This is because of the temperature
sensitivity of
(A) Estrogen (B) Testosterone
(C) Aromatase enzyme (D) Progesterone

One of the most remarkable features of evolution is the formation of the amnion and
the allantoin, which appeared for the first time in

(A) Amphibians . (B) Fishes

(C) Birds (D) Reptiles

For cloning an animal, which of the following somatic cells would not be suitable ?
(A) Lymphocytes (B) Fibroblasts

(C) Epidermal cell (D) Neutrophils

Differential blood cell counting is carried out routinely not only for assessing the
‘general health’ of an individual but also for identifying types of infection. Increase in
the circulatory eosinophils is likely to be due to infection with

(A) Viruses i (B) Helminths

(C) Fungus (D) Bacteria

Rajesh and Deb while playing in the field got stung by a comparable number of bees.
After about 15 minutes, while Rajesh experienced only pain and small swelling, Deb
manifested intense swelling, breathlessness and had to be hospitalized. Which of the

following reasons would be the most logical explanation for the different reactions ?

(A) Deb was on an empty stomach (B) Rajesh is several years younger than
Deb

(C) Deb had been stung by bees before (D) Deb is several years younger than
Rajesh

Normally receptors are cell-membrane bound but with few exceptions. Which of the
following receptors is present in the cytoplasm ?

(A)Thyroid stimulating hormone receptor (B) Epidermal growth factor receptor

(C) Progesterone receptor (D) Cytokine receptor
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Q.20 During development of the red blood cells from the stem cells of most mammals, the
phenomenon of enucleation is observed during the last stage of differentiation.
However, the red blood cells of some animals are nucleated:

Identify which one of the following ?

(A) Cow (B) Rhinoceros
(C) Camel (D) Polar bear

Q21  Comparison of the genome sequences of any two animals would reveal evolutionary
relatedness. In this context, the similarity between man and.chimpanzee is

(A)>95% (B)<75%
(C)< 25% (D) <50%

Q.22 Certain types of cancers can be correlated with specific changes in chromosome
structure. In patients suffering from myelogenous leukemia, the abnormal

chromosome detected was termed Philadelphia chromosome. Which of the following
chromosome is altered in this disease ?

(A) Chromosome 10 (B) Chromosome 11
(C) Chromosome 20 (D) Chromosome 22
Common Data Questions

Common Data for Questions 23, 24;

The size of mammalian heart is nearly proportional to body size and makes up approximately
0.59 % of the body mass. However the heart rate is inversely related to body size. The
following graph represents the relationship between the heart rate and body size of the
mammals (data are plotted on logarithmic coordinates).

= 1000

£

S \

% 100 i

o .\-\_____
10

0.001 0.01 0.1 1 10 100 1000

Body mass (kg)

Q.23 1 kg bird is expected to have a heart of 8.2 g. For a mammal of the same size, the
expected size of the heart could be

(A)11.8¢ (B)5.9¢g

(C)295¢g (D)236¢g

3 i .in/
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Q.24 An elephant that weighs 3000 kg has a resting pugep?atg o? 25 per minute. What

would be the possible range of the pulse rate of 3 g shrew (the smallest living

mammal) ?
(A) 25 (B) 125
(C) 250 (D) Above 500

Linked Answer Questions: Q. 25 to Q. 28 carry two marks each.

Statement for Linked Answer Questions 25 & 26:

An experiment was carried out to study the immune response to dust mite allergen in two
strains of mice viz., BALB/c (b) and Nude (n). The mice were administered the immunogen
on days 0 and 8 and allergen specific circulatory antibodies were monitored in the two groups
of mice on days 7 and 18.

Q25  Which of the following class of antibodies would be detected in these strains of mice

onday 7 ?
(A)IgM (b) 1gM (n) (B) IgG (b) IgM(n)
(C)IgA (b) IgM (n) (D) IgE (b) IgM (n)

Q.26 Which of the following class of antibodies would be detected in the two strains of
mice on day 18 ?

(A)IgG (b) IgM (n) (B) IgE (b) IgE (n)

(C) IgE (b) IgE (n) (D) IgE (b) IgG (n)
Statement for Linked Answer Questions 27 & 28:

A woman has a rare abnormality of the eye that has been found to be dependent on a single
dominant gene (P). The woman'’s father had abnormal eyes but mother had normal eyes.

Q.27  If the woman marries a man with normal eyes, what proportion of her children will
have abnormal eyes ?

(A)25% (B) 50 %
(C)75% (D) 100 %
Q.28  Which of the following representation does not explain the genotype of the woman’s

father ?
(A) Heterozygous for P (B) Homozygous for P
(C) Dominant for P (D) Recessive for P

END OF THE SECTION
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