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1. ldentify the incorrect statement with respect to the red muscle.
(A) Red muscle is rich in myoglobin.
(B) Red muscle is rich in enzymes of Kreb’s cycle.
(C) Red muscle makes lot of lactic acid.
(D) Red muscle undergoes slow rate of contraction.

2. A plant biologist interested in developing seed sterility in Arabidopsis, induces random
mutations in a number of specific genes and then determines which of the resulting gene
mutant plants have impaired seed development. This approach is an example of
(A) Forward genetics
(B) Reverse genetics
(C) Both forward and reverse genetics
(D) Neither forward nor reverse genetics

3. An amino acid residue was substituted in a protein using mutagenesis. Change in
secondary structure of the protein can be studied using which technique ?

(A) UV-Visible absorption spectroscopy (B) Fluorescence spectroscopy
(C) ESR spectroscopy (D) Circular dichroism spectroscopy

4. Which radiation does not change its direction while passing through a magnetic field ?
(A) o radiation (B) P radiation
(C) B radiation (D) X-rays

5. Po (atomic mass 216 and atomic number 84) undergoes decay to form Po (atomic
mass 212 and atomic number 84).

2P0 - — — *2Po

What radioactive particles are emitted in this decay ?

(A) 200+ 2B (B) a+B
(C) 20+ 2B (D) a+2B

6. Removal of anthers from the bisexual flower before the anther is mature is known as
(A) Fertilization (B) Emasculation
(C) Hybridization (D) Sterilization



7. The amino acids present in a peptide, which cannot be distinguished in a MALDI-TOF
experiment are

(A) Lysine and Glutamic acid (B) Leucine and Isoleucine
(C) Isoleucine and Glutamic acid (D) Lysine and Leucine

8. Which of the following techniques can be used to find free radical content in a sample ?
(A) Atomic absorption spectroscopy (B) ESR spectroscopy
(C) NMR spectroscopy (D) Raman spectroscopy

9. COVID-19 does not possess reverse transcriptase. Why ?
(A) lts genetic material is not RNA
(B) Its genetic material is double stranded RNA
(C) Its genetic material is positive sense single stranded RNA
(D) Its genetic material is negative sense single stranded RNA

10. What is the function of DNA Polymerase-a in eukaryotic replication ?
(A) Replication of leading strand (B) Replication of lagging strand
(C) Priming DNA synthesis (D) Replication repair

11. AGAMOUS gene is involved in the development of
(A) Leaf development (B) Shoot development
(C) Carpel development (D) Root development

12. Ribosomes were isolated from bacteria grown in heavy medium ('*C and '*N) and from
bacteria grown in a light medium (*2C and '“N). These ribosomes were added to an
in vitro system actively engaged in protein synthesis. An aliquot removed several hours
later and was analysed by density gradient centrifugation. How many bands of 70S
ribosomes would you expect to see in the density gradient ?

(A) 2 (B) 4 (C) 6 (D) 8

13. How does Diphtheria toxin inhibit translation in humans ?
(A) Inhibits peptidyl transferase in the large ribosomal subunit
(B) Inhibits aminoacyl tRNA binding to small subunit
(C) Being aminoacyl-tRNA analog causes premature chain termination
(D) ADP ribosylates eEF2 to cause its catalytic inactivation



14. Which heat shock protein works both as chaperone and protease ?

(A) Hsp60 (B) Hsp70
(C) Hsp100 (D) Hsp40

15. In a centrifugation experiment, if the rotor diameter is twice that of the original one.
What is the kind of change expected in the RCF value ?

(A) Increases by two fold (B) Decreases by two fold
(C) Increases by four fold (D) Decreases by four fold

16. Following are the various events that occur during the development of embryo sac in
plants. Identify the correct order.

1. PCD of haploid megaspores

MMC formation

Movement of the polar nuclei towards the centre
Cellularization of the embryo sac

Functional Megaspore (FM) formation

. Egg cell formation

(A) 2,1,5,3,4,6 (B) 2,1,3,6,4,5
(C) 1,8,5,4,6,2 (D) 5,4,3,6,2,1

o oA ®N

17. During pregnancy which of the following hormones maintains integrity of the uterine wall ?
(A) Estrogen (B) Progesterone
(C) Oxytocin (D) Prolactin

18. While separation of a protein mixture, a protein (Mw 65 kD, pl 6.7) is contaminated with
two other proteins, one with a similar molecular mass and pl of 7.0 whereas the other has
a molecular mass of 120 kD and pl of 6.5. Suggest a procedure to purify the protein.

(A) By size exclusion chromatography only

(B) By size exclusion chromatography followed by ion exchange chromatography
(C) By ion exchange chromatography

(D) By affinity chromatography only

19. Plasma membrane bound aquaporins function can be inhibited by
(A) Mercury (B) Sodium Chloride
(C) Ammonium Sulphate (D) Calcium Carbonate



20. Which method was used to sequence the human genome ?
(A) Cytogenetic mapping
(B) Shotgun sequencing
(C) Chromosome walking
(D) Radiation hybrid mapping

21. Which one of the following macromolecule is often used to establish family trees for
organisms because it is present in all organisms and does not accumulate mutations

quickly ?
(A) rRNA (B) Fibrino peptides
(C) Chloroplast DNA (D) Mitochondrial DNA

22. Action of topoisomerase leads to changes in
(A) Linking number of ss linear DNA
(B) Linking number of ds linear DNA
(C) Linking number of closed circular ss DNA
(D) Linking number of closed circular ds DNA

23. What is the melting temperature of the following PCR primer ?
5-ATCGATCCTTAGGATAGCG-3’
(A) 52°C (B) 56°C (C) 60°C (D) 65°C

24. Formation of seed without fertilization is called
(A) Apomixis (B) Parthenocarpy
(C) Vegetative reproduction (D) Sexual reproduction

25. Wobbile pairing occurs between
(A) 1%t nucleotide of codon and 3" nucleotide of anticodon
(B) 3" nucleotide of codon and 3" nucleotide of anticodon
(C) 3" nucleotide of codon and 1% nucleotide of anticodon
(D) 1stnucleotide of codon and 1%t nucleotide of anticodon

26. Testosterone is synthesized by which of the following ?
(A) Seminiferous tubules (B) Interstitial cells
(C) Vas deferens (D) Prostate gland



27. Which of the following prokaryotic organism has largest genome known till date ?

(A) Bradyrhizobium japonicum (B) Myxococcus xanthus
(C) Saccharomyces cerevisiae (D) Sorangium cellulosum

28. If the pathogens have spread on the large area then which principle you need to apply
to stop them from entering the newer area.
(A) Exclusion (B) Eradication
(C) Avoidance (D) Protection

29. Oxidation of 6 molecules of glucose by pentose phosphate pathway produces the
(A) 6 molecules of pentose, 6 molecules of NADPH and 6 molecules of CO,
(B) 6 molecules of pentose, 12 molecules of NADPH and 6 molecules of CO,
(C) 12 molecules of pentose, 12 molecules of NADPH and 6 molecules of CO,
(D) 8 molecules of pentose, 6 molecules of NADPH and 6 molecules of CO,

30. According to the Histogen theory of apical meristem development, plerome is responsible
for the formation of
(A) Epidermis (B) Cortex
(C) Vascular structures (D) Hypodermis

31. Who rejected the concept of abiogenesis very first time ?
(A) Louis Pasteur (B) Francesco Redi
(C) John Needham (D) John Tyndall

32. Agropine is formed by the
(A) Condensation of alpha ketoglutarate with arginine
(B) Phosphodiester of sucrose and L-arabinose
(C) Condensation of glutamate with mannose
(D) Condensation of pyruvate with arginine

33. Which of the following quantitative proteomics method utilises light and heavy versions
of biotinylated iodoacetamide reagent to label the proteome sample ?
(A) Protein microarrays
(B) Isotope coded affinity tag
(C) Metabolic stable isotope coding
(D) Enzymatic stable isotope coding



34. During the isoelectric focusing (IEF), a protein in a pH region above its isoelectric point

(p!) will migrate towards the on an immobilized pH gradient (IPG) strip.
(A) Center of the gel (B) Anode
(C) Cathode ‘ (D) Stop migrating

35. Inyeast-two hybrid system, the prey library is constructed by cloning cDNA sequences
into the vector adjacent to the DNA sequence for the domain of the
transcription factor Gal4 and then introduced into yeast cells.

(A) Transcription activation
(B) DNA binding

(C) Ribosome-binding

(D) Calmodulin-binding

36. Which one out of the following is not a connecting link ?
(A) Peripatus (B) Archeapterix
(C) Trypanosoma (D) Balanoglossus

37. Which one of the following is converted into a variety of sulphur compounds that serve as
nuclei for water droplet formation, contributing to the formation of clouds when it enters
the atmosphere ?

(A) Dimethyl sulphoniopropionate
(B) Dimethyl sulphide

(C) Dimethyl sulphate

(D) Dimethyl sulphoxide

38. What is the major difference between phase contrast and differential interference
contrast microscopy ?
(A) Light source (B) Path of light
(C) Lamda of light (D) Sample preparation

39. Select the wrong statement about MHC molecules.
(A) MHC molecules are recognised by T-cells
(B) MHC molecules are known as HLA in humans
(C) MHC molecules are highly polymorphic
(D) MHC molecules are secreted by T-cells



40. A thymocyte is a
(A) Hematopoietic progenitor cell
(B) Lymphocyte within the thymus
(C) Thymic epithelial cell
(D) Cortical epithelial cell of the thymus

41. According to ABC mode of flower development, what will be the flower organization if
A class of gene is mutated
(A) sepal-sepal-carpel-carpel
(B) sepal-petal-carpel-carpel
(C) sepal-petal-stamen-carpel
(D) carpel-stamen-stamen-carpel

42. Which one of the following is correct statement about Nitric oxide (NO) ?

(A) Nitric oxide (NO) is a secondary messenger and able to diffuse across cell membrane.
It acts as vasodilator and increases blood flow to lower the blood pressure.

(B) Nitric oxide (NO) is a primary messenger and unable to diffuse across cell membrane.
It acts as vasodilator and increase blood flow to lower the blood pressure.

(C) Nitric oxide (NO) is a tertiary messenger and able to diffuse across cell membrane.
It acts as vasoconstrictor compound and increases the blood pressure.

(D) Nitric oxide (NO) is a neurohormone and unable to diffuse across cell membrane. It acts
as vasoconstrictor compound and increases blood flow to increase blood pressure.

43. During the embryonic development, at morula stage embryo contains inner cell mass
and outer cell mass. What is the future of inner and outer cell mass ?

(A) Embryo and fetus from inner cell mass, whereas placenta from outer cell mass
(B) Chorionic membrane from inner cell mass, whereas amniotic membrane from outer

cell mass

(C) Amniotic membrane from inner cell mass, whereas yolk-sac and fetus from outer
cell mass

(D) Chorionic membrane from inner cell mass, whereas placenta and yolk-sac from outer
cell mass

44. In children, when hypothyroidism is associated with physical and mental retardation,
collectively known as
(A) Goiter _ (B) Gigantism
(C) Cretinism (D) Myxedema



45. What happens to the root, if the QC cells of the apical meristem are damaged ?
(A) New QC is formed by the stele cells
(B) New QC is formed by the procambium cells
(C) The root continues growing without any new QC
(D) New QC is formed by the root cap cells-

46. After the treatment of drug in cell culture, which one of the following technique is preferable
to study the phosphorylation status of specific protein ?

(A) Western blot analysis
(B) Colony hybridization
(C) Array CGH technique
(D) DNA fingerprinting

47. The wavelength of fluorescent light is always greater than that of the exciting radiation

- is stated by
(A) Lamberts law (B) Mikhael Tsvet
(C) Stokes law : (D) Mullis law

48. What is the mechanism of anticoagulant action of sodium oxalate ?
(A) Inhibits thrombin from acting on fibrinogen
(B) Inhibits platelets
(C) Inhibits fibrin
(D) Chelates calcium ions

49. Which one of the following is the function of the Golgi apparatus ?
(A) Processing and glycosylation of proteins
(B) Amino acid metabolism
(C) Nucleic acid metabolism
(D) Lipid metabolism

50. Viviparous nature of seed germination occurs in
(A) Mango
(B) Rhizophora
(C) Banana
(D) Rhizoctonia



51. A transcription unit is 8000 nucleotides long. If only 15% of this unit is exon, calculate
the approximate molecular weight of the protein encoded.

(A) 40 kDa
(B) 44 kDa
(C) 1200 kDa
(D) 100 kDa

52. Colocalization of two fluorescently labelled proteins in an organelle in the cell is usually
visualised by

(A) Phase contrast microscopy
(B) Scanning electron microscopy
(C) Atomic force microscopy

(D) Confocal microscopy

53. Alinear DNA is 100% labelled at one end and has three restriction sites for EcoRl. If it
is partially digested by EcoRl so that all possible fragments are produced, how many
of these fragments will be labelled and how many non-labelled ?

(A) 4 labelled; 6 unlabelled
(B) 4 labelled; 4 unlabelled
(C) 3 labelled; 5 unilabelled
(D) 3 labelled; 3 unlabelled

54. A cell, cytoplasm having a water potential (y,) of — 0.732 MPa was kept in 0.1 M
(y,— 0.244 MPa) sucrose solution for attaining equilibrium. The movement of water
molecules is
(A) The movement of water molecules from the cell to sucrose solution
(B) The movement of water molecules from sucrose solution to the cell
(C) No movement of water molecules
(D) Sucrose moves into the cell

55. The frequency of crossing over between any two linked genes is
(A) Higher if they are recessive
(B) Proportional to the distance between them
(C) Determined by their relative dominance
(D) The same as if they were not linked



56. The ovules that are completely inverted so that the micropyle is facing downward and
situated near the base of the funiculus are called

(A) Anatropus ovule (B) Orthotropus ovule
(C) Campylotropous (D) Amphitropous

57. The menstrual cycle in mammals is regulated by these pituitary hormones.
(A) Progesterone and estrogen
(B) Follicle stimulating hormone and leutinizing hormone
(C) Follicle stimulating hormone and estrogen
(D) Gonadotropin and estrogen

58. What is the approximate molecular mass of a protein with 250 amino acid residues ?
(A) 27500 daltons (B) 25000 daltons
(C) 13500 daltons (D) 12500 daltons

59. CLAVATA (CLV) genes are expressed in
(A) Sieve elements (B) Tracheary elements
(C) Wood parenchyma (D) Shoot apical meristem

60. Which cellular organelle is most active in apoptosis ?
(A) Nucleus - (B) Ribosome
(C) Mitochondria . (D) Golgi body

61. Which cells secrete hydrochloric acid in the stomach ?
(A) Parietal cells (B) Foveolar cells
(C) Chief cells (D) G cells

62. Which one of the following is a function of the DNA Helicase ?
(A) Unwinding of the double helix at the replication fork
(B) Synthesis of new DNA strand

(C) Facilitates joining of DNA strands together by catalyzing the formation of
phosphodiester bonds

(D) Acts as template to catalyze the synthesis of short RNA or DNA segments called primers
of DNA replication



63. Which one of the following combinations of nutrients follow sedimentary pattern of
biogeochemical cycling ?
(A) Phosphorus and Nitrogen
(B) Carbon and Sulphur
(C) Nitrogen and Carbon
(D) Sulphur and Phosphorus

64. Which one of the following statistical methods is ideal to validate experimental data of
Mendel’s work ?

(A) Chi-square test (B) t-test
(C) Bootstrap analysis (D) ANOVA

65. Xenobiotics are
(A) Special soil amendment used in organic farming
(B) Synthetic organic compounds not found in nature
(C) Products used for the biological control of pests
(D) Any chemical that contains carbon

66. Match the List— | with the List — Il and select the correct answers using the codes given
below.
List -1 List - Ii
1. Apical Meristem a. Cambium
2. Lateral Meristem b. Internode
3. Intercalary Meristem c. Root apex
4. Secondary Meristem d. Cork cambium

(A 1-a, 2-b, 3-c¢, 4 -d
B)1-b, 2-¢, 383-d, 4 -a
(€)1-¢c, 2-a, 3-b, 4 -d
(D) 1—-d, 2-a, 3-b, 4 -c

67. FISH analysis is useful for determining the
(A) Chromosomal location of a gene
(B) Order of DNA fragments in a YAC
(C) Pattern of expression of a cloned gene
(D) Map order of closely linked genes



68. Which one of the following is a tumor suppressor gene ?
(A) p53 (B) ALK
(C) AKT-2 (D) RAS

69. Shannon-Wiener index is used for the estimation of
(A) Amount of energy transfer from one trophic level to another
(B) Total biomass of an ecosystem or any of its components at a given time
(C) Species diversity in an ecological community
(D) Rate of generation of biomass in an ecosystem

70. What causes a growing green plant to bend towards the light ?
(A) Chloroplasts moves towards light
(B) Shoot apex grows towards heat
(C) Auxin accumulates on the shaded side, which causes cell elongation
(D) The cells grow faster on the lighted side

71. The nucleosome contains
(A) Proteins and ribonucleic acids
(B) DNA and non-histone proteins
(C) DNA coiled around the core of histones
(D) Ribosomal RNA and ribosomal proteins

72. The Agenda-21 of Rio Summit-1992 was related to
(A) Reduction of green house gas emission
(B) Combating the consequences of ozone depletion
(C) Mitigation of desertification
(D) To achieve global sustainable development

73. Which one is not a consequence of eutrophication in the water bodies ?

(A) Reduction of light penetration due to the Algal blooms, reducing growth and causing
death of plants in littoral zones

(B) Lowering the success of predators
(C) Lowering of pH and increased diversity of aquatic organisms
(D) Depletion of oxygen and loss of key species



74. The phylogenetic system of classification refers to the grouping of plants
(A) According to all morphological characters
(B) According to the similarities of floral characters
(C) In the order of their increasing complexities
(D) According to their evolutionary relationships

75. Under unfavourable conditions plants increase the production of
(A) Auxin (B) Auxin and Abscisic acid
(C) Abscisic acid and Ethylene (D) Ethylene and Gibberelin

76. Which one of the following is called pacemaker of the heart ?
(A) AV node (B) AV septum
(C) Chordae tendineae (D) SA node

77. In human body, which artery carries impure blood ?
(A) Pulmonary artery (B) Carotid artery
(C) Renal artery (D) Hepatic artery

78. The antidiuretic hormone Vasopressin is secreted by which organ ?
(A) Pituitary gland (B) Liver
(C) Kidney (D) Pancreas

79. Portal vein carries blood from which organ to which organ ?
(A) Kidney to liver (B) Digestive system to liver
(C) Liver to heart (D) Liver to kidney

80. Where does the reabsorption of glucose occur in a nephron ?
(A) Loop of Henle
(B) First half of the proximal tubule
(C) Distal convoluted tubule
(D) Second half of the proximal tubule

81. The antibodies of which animal lack light chains ?
(A) Buffalo (B) Kangaroo
(C) Camel (D) Horse



82. Which animal among the following does not require to drink water in its entire lifetime ?

(A) Desert cat (B) Kangaroo
(C) Camel : (D) Kangaroo rat

83. Where are the tropical rain forests found in India ?
(A) Andamans ' (B) Himachal Pradesh
(C) Madhya Pradesh (D) Arunachal Pradesh

84. Sundarbans are known for what kind of forests ?
(A) Tropical rain forests (B) Mangrove forests
(C) Deciduous forests (D) Pine forests

85. What would be the best method to estimate the amount of living microbial mass ?
(A) By estimating total protein levels
(B) By estimating total DNA levels
(C) By estimating total ATP levels
(D) By estimating total carbon levels

86. Telomerase is a type of
(A) DNA polymerase (B) RNA polymerase
(C) Reverse transcriptase (D) Ligase

87. The oncogenic transformed cells have properties similar to those of malignant tumor
cells, including all Except
(A) Ability to grow unattached to extracellular matrix
(B) Reduced requirement for growth factors
(C) Secretion of plasminogen activator
(D) Gain of actin microfilaments

88. During leaf primordium development, transition of stem cells into actively dividing cells
by the activity of ‘
(A) WUSCHAL and CLAVATA expression in the rib zone and central zone of the shoot
apical meristem respectively
(B) KNOT gene expression in the shoot apical meristem
(C) Auxin accumulation in the shoot apical meristem
(D) KNOX gene expression in the shoot apical meristem
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89. In a chemical synapse, the neurotransmitter is moved across the synaptic cleft by
(A) Actin filaments (B) G-proteins
(C) Synaptic vesicles (D) Diffusion

90. Which of the following amino acid was not found to be synthesized in Miller's experiment ?
(A) Glycine (B) Aspartic acid
(C) Methionine (D) Alanine

91. While using any pair of carbon compounds as long as other nutrients are not limiting,
the bacteria shows growth.

(A) Diauxic

(B) Continuous
(C) Batch

(D) Synchronous

92. The sodium-potassium pump is called an electrogenic pump because it
(A) lonizes sodium and potassium atoms
(B) Pumps hydrogen ions out of the cell
(C) Is used to drive the transport of other molecules against a concentration gradient
(D) Contributes to the membrane potential

93. In the endosymbiont hypothesis for the origin of eukaryotic celis, which of the following
is proposed as the role of cyanobacteria ?

(A) They became the chiorophyil of plant cells

(B) They are the ancestors of mitochondria

(C) They are the ancestors of the chioroplast

(D) They lose their DNA and become the vacuoles of plant cells

94. Who were awarded the Nobel Prize in 2017 for their discoveries of molecular mechanisms
controlling the circadian rhythm ?
(A) Jeffrey C. Hall, Michael Rosbash and Michael W. Young
(B) Jeffrey C. Hall, Michael Rosbash
(C) Michael W. Young and Jeffrey C. Hall
(D) Michael Rosbash and Michael W. Young



95.

96.

97.

98.

99.

100.

Which one of the following organisms is reported in spreading of Nipah, Hendra, Ebola,
SARS viruses ?

(A) Bats (B) Bacteriophages

(C) Monkeys ‘ (D) Birds

Results on double stranded DNA sequence analysis showed the content of adenine A

is 20%. What is the amount of G and C put together ?

(A) 80% . (B) 60%

(C) 40% (D) 30%

Name the end product of B-oxidation of fatty acids.

(A) FAD (B) Acetyl CoA
(C) NAD (D) Malonyl CoA

Which of the following is the largest National Park in India ?
(A) Hemis National Park

(B) Sundarban National Park

(C) Kaziranga National Park

(D) Gir National Park

Which of the following is a macromolecule ?

(A) Fatty acid (B) Sugar

(C) Nucleic acid (D) Amino acid

Lack of cuticle, single layered epidermis, presence of air cavities in the cortex, poorly developed
vascular system and lack of mechanical tissues is the characteristic features of

(A) Xerophytes (B) Hydrophytes

(C) Epiphytes (D) Parasites
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