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SECTION-A

[Multiple Choice Questions (MCQ)]

Q. 1 – Q. 10 carry one mark each.

1. The structure of XeOF4 is
(a) Tetrahedral (b) Square pyramid
(c) Square planar (d) Octahedral

2. Which one of the following fatty acids will have melting point higher than that of palmitic acid (16 : 0)?
(a) Myristic acid (14 : 0) (b) Palmitoleic acid (16 : 1)
(c) Oleic acid (18 : 1) (d) Stearic acid (18 : 0)

3. Vitamin D is derived from which of the following precursors by the action of UV light?
(a) 7-Dehydrocholesterol (b) Lanosterol
(c) Glyoxylate (d) Sequalene epoxide

4. Of the peptide sequences given below, which one is the digestive enzyme trypsin most likely to cleave?
(a) …Val-Lys-Pro-Met… (b) …Arg-Val-Phe-Tyr…
(c) …Trp-Asp-Gln-Pro… (d) …Glu-Gly-Trp-Gly…

5. Which of the following is a conservative substitution?
(a) Val to Ile (b) Asp to Pro
(c) Lys to Leu (d) Trp to Ala

6. The most efficient substrate of an enzyme would have
(a) Largest Km (b) Largest Vmax
(c) Largest Vmax/Km (d) Smallest Vmax/Km

7. Which one of the following reagents is used to irreversibly modify sulfyhydryl groups in a protein?
(a) Iodoacetic acid (b) Dithiothreitol
(c) 2-mercaptoethanol (d) Diethylpyrocarbonate

8. What are units for the Michaelis constant Km?
(a) Time, in seconds or minutes (b) Moles/Sec.
(c) Moles/Litre-Sec. (d) Moles/Litre

9. Which of the following amino acids is a precursor of nitric oxide?
(a) Asparagine (b) Arginine
(c) Glutamine (d) Histidine

10. The photon intensity captured by green plants is used in the following processes
(i) Photosynthesis
(ii) Generation of heat
(iii) Production of toxic products such as superoxide, singlet oxygen etc.
(iv) Damage to D1 protein of PS-II
Based on the above facts, photoinhibition will happen when the
(a) Entire photon intensity is used for photosynthesis
(b) Excess photon intensity is completely used for heat generation
(c) Excess photon intensity is used for heat generation and formation
(d) Excess photon intensity leads to the damage of D1 protein
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Q. 11 – Q. 30 carry two marks each.

11. The conversion of NH3 to nitrite is carried out by the bacterium
(a) Nitrosomonas (b) Nitrobactor
(c) Azotobactor (d) Rhizobium

12. When sunlight is on the chloroplast, pH is lowest in the
(a) stroma
(b) space enclosed by the inner and outer membranes
(c) space enclosed by the thylakoid membranes
(d) cytosol

13. The light which stimulates flowering in an inducible plant
(a) is perceived by the apical meristem
(b) is perceived throughout the plant
(c) is perceived by the leaves
(d) none of the above

14. Chief source of nitrogen for green plants are
(a) N2

(b) NO3
2–

(c) NH4
– salts

(d) Low molecular weight organic nitrogenous compound
15. Consider the following

(i) cytochrome f (ii) plastocyanin
(iii) cytochrome b6 (iv)plastoquinone
Which is the sequence of these in the photo-induced electron carriers between PS-II to PS-I in photosynthesis?
(a) (iii), (iv), (i), (ii) (b) (iv), (iii), (i), (ii)
(c) (ii), (iii), (i), (iv) (d) (i), (iii), (iv), (ii)

16. Which of the following plays no role in the movement of water through the xylum of plants?
(a) Capillarity
(b) Root pressure
(c) H+ / ATPase pump at the xylem element membrane
(d) Transpirational pull

17. Clonal expansion refers to
(a) Proliferation of antigen activated macrophages
(b) Proliferation of antigen activated B-cells
(c) Proliferation of antigen presenting cells
(d) Proliferation of MHC class-I expressing cells

18. Importance of immune memory is to
(a) Initiate primary response against an antigen
(b) Initiate antigen presentation
(c) Initiate and ensure secondary immune response against an earlier exposed antigen
(d) Initiate production of cytokines and their receptors
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19. Induced systemic resistance is
(a) Systemic resistance naturally present in plants
(b) It is induced on exposure to antigen
(c) It releases salicyclic acid in response
(d) It is independent of plant genotype

20. If BSA is used as an antigen, then maximum immune response will be seen in
(a) Goat (b) Cow (c) Buffalo (d) Chicken

21. An adjuvant functions by
(a) Enhancing primary response against antibody
(b) Enhancing primary response against antigen
(c) To help spread infection
(d) To help reduce immune response

22. Match the columns
Column-I Column-II

1. TLR P. Cytotoxic T-Lymphocytes
2. sIgM Q. Neuron
3. MHC-I R. 1st antibody
4. TCR S. Neutrophil

T. Dendritic cell
U. RBCs

(a) 1-S, 2-R, 3-T, 4-P (b) 1-S, 2-R, 3-Q, 4-P
(c) 1-S, 2-U, 3-Q, 4-P (d) 1-U, 2-R, 3-T, 4-Q

23. IgE
(a) It binds on RBCs (b) It is found as dimer
(c) It has lowest serum concentration (d) has 3 different types of polypeptide chains

24. A common example of interspecific hybrid is mule. It is raised by mating of male donkey and mare (female
horse). However, mule is sterile. This is an example of
(a) Sympatric speciation (b) Reproductive isolation
(c) Allopatric speciation (d) Parapatric speciation

25. Drosophila pseudoobscura and Drosophila persimilis are morphologically almost identical but do not
normally interbreed. This is an example of
(a) Sibling species (b) Polytypic species
(c) Evolutionary species (d) Morphological species

26. Darwin’s finches evolved into a separate species on Galapagos islands. This is an example of
(a) Sympatric speciation (b) Allopatric speciation
(c) Polyploidy (d) Balanced polymorphism

27. For many polymorphic traits that exist, it is must that genetic variability shall be maintained by heterozygote
selection. An example of such trait is ABO blood group. This process of heterozygote selection to maintain
polymorphism is called as
(a) Natural selection (b) Neutral selection
(c) Balancing selection (d) Balanced polymorphism
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28. Alfred Wallace (1823-1913) wrote an essay titled ‘on the tendencies of varieties to depart indefinitely from
the original type’. In this, he proposed an idea similar to
(a) Charles Robert Darwin (b) Joseph Dalton Hooker
(c) Thomas Malthus (d) Lamarck

29. Evolution on the grand scale of geological time is called .......1...... and evolution at the genetic level is called
.......2.........
(a) 1. Microevolution 2. Macroevolution
(b) 1. Geological evolution 2. Saltation
(c) 1. Evolution 2. Mutation
(d) 1. Macroevolution 2. Microevolution

30. The structure of XeOF4 is
(a) Tetrahedral (b) Square pyramid
(c) Square planar (d) Octahedral

SECTION-B

[Multiple Select Questions (MSQ)]

Q. 31 – Q. 40 carry two marks each.

31. Which statement best describes the pKa of amino groups in proteins?
(a) pKa of  -amino group is higher than the pKa of  -amino group
(b) pKa of  -amino group is lower than the pKa of  -amino group
(c) pKa of  -amino group is same as the pKa of  -amino group
(d) pKa of  -amino group is higher than the pKa of duganidine side chain of arginine

32. The metabolic disorders, Alkaptonuria and Phenylketonuria are caused by defects in the enzymes
(a) Glucose 6-phosphatase (b) Phenylalanine 1, 2-dioxygenase
(c) Homogenetisate 1, 2-dioxygenase (d) Tyrosinase

33. Which of the following statements in plant respiration is correct
(a) The oxidative pentose phosphate pathway can accomplish the oxidation of glucose in the stroma of
mitochondria
(b) ATP is produced in the reaction step of TCA cycle catalyzed by succinyl CoA synthatase
(c) In addition to cytochrome c oxidase, an alternative oxidase enzyme resistant to cyanide reduces oxygen
molecule in the electron transport system
(d) In glyoxylate cycle acetyl CoA reacts with citrate to form  -ketoglutarate

34. Phototropism
(a) involves receptor phototropin (b) is induced by blue light
(c) is auxin mediated phenomenon (d) is phytochrome mediated response

35. Which of the following statement (s) related to transpiration is/are correct
(a) the movement of water during transpiration is due to adhesion of water to the xylem walls
(b) the major function of stoma in plants is transpiration
(c) transpiration is essential for movement of ions in the plant and maintaining the temperature of leaf
surface
(d) around 99% of water absorbed by the roots is lost in transpiration
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36. Find correct statements about T-cells
(a) Double positive T-cells are put to positive selection
(b) Double positive T-cells are put to negative selection
(c) Single positive T-cells are put to negative selection
(d) Single positive T-cells are put to positive selection

37. Choose correct statements from following
(a) APCs have class-II MHC on surface but no class I MHC
(b) APCs have both class-II MHC and class-I MHC on their surface
(c) TH1 cells are involved in delayed type hypersensitivity
(d) Plasma cells are terminally differentiated cells

38. Choose correct statements about human evolution.
(a) Ramapithecous is example of pre-human fossil (b) Australopithecous is called 1st ape man
(c) Homo habilis was 1st tool maker (d) Modern man evolved from cro-magnon man

39. About elements of group 13, the incorrect statement is / are
(a) Exhibit a oxidation state of +1 only
(b) Form M2+ and M3+ ions
(c) Exhibit oxidation state of +1 and +3
(d) Form M– and M3– ions

40. Which of the following conversion is/are correct?

(a) 

COOH

H3C

Birch
reduction

COOH

H3C

(b) 

Birch
reduction

H3C

CH3

CH3

COOH

H3C

CH3

CH3

COOH

(c) 
O

(a) MgBr
Et2O

(b) H2O

(c) PDC/CH2Cl2

O

(d) 

CH3

O3/Me2S (1 eq)

CH3

O

+   HCHO



North Delhi : 33-35,  Mall Road, G.T.B. Nagar (Opp.  Metro Gate No.  3), Delhi-09, Ph: 011-65462244, 65662255

South Delhi : 28-A/11,  Jia Sarai, Near-IIT Hauz Khas,  New Delhi-16, Ph : 011-26851008, 26861009

6

SECTION-C
[Numerical Answer Type (NAT)]

Q. 41 – Q. 50 carry one mark each.

41. What is the value of KM/Vmax for the Lineweaver Burk plot shown below ____________

I/V0

2.66 units

–2.87 Liter mol–1 1/[S]

42. The enzyme concentration is 0.456 M, and the maximum velocity is 0.123 M–1 sec–1. What is the specificity
constant for the enzyme and substrate if the Michaelis-Menten constant is 0.325M? _____M–1 sec–1

43. Rate of reaction for first order reaction for a radioisotope is 6.93 × 10–2 sec–1. What is half-life of
radioisotope _______ sec

44. The maximum number of hydrogen bonds that a molecule of water can form is _________
45. The osmotic pressure of pure water is ___________
46. The absorption spectrum of a protein solution will always show a maximum at _______ nm
47. Urea is a water soluble product of nitrogen metabolism. How many hydrogen bonds can it form with water

molecules __________
48. Production of one molecule of glyceraldehyde-3-phosphate requires how many turns of the calvin cycle

________
49. Number of ATPs required for the conversion of one N2 to 2NH4

+ during biological nitrogen fixation _____
50. Photosynthetic pathway for liberation of one molecule of O2 requires 8 quanta. The number of ATP forms

during this process __________

Q. 51 – Q. 60 carry two marks each.

51. If germ-line DNA contains 500 VL and 4 JL gene segments and 300 VH, 15DH and 4JH gene segments,
then minimum possible number of different antibody molecules is ___________

52. Maximum size of peptide (in number of amino acids) that can bind in the peptide binding cleft of class-I
MHC molecule is _______________

53. In a population 91% of individuals can taste PTC. Calculate the frequency of homozygotes for dominant
and recessive alleles (PTC testing is a dominant trait) ____________

54. In Ni(CO)2(PPh3)2 complex, the number of geometrical isomer possible __________
55. Total number of aromatic compound in the following _________
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56. C

H
NEtO

O O

NO2

O
OH

In the above structure, how many functional groups are reduced by LiAlH4. ____________
57. A new carbon-carbon bond formation is possible in the given named reactions  ____________

(A) Cannizzaro’s reaction (B) Baeyer villiger oxidation
(C) Friedel craft reaction (D) Nef reaction
(E) Clemmension reduction (F) Reimer-Tiemann reaction
(G) Aldol condensation

58. The co-ordination number of Na+ in NaCl is ____________

59. If the pH of the parietal cells in the stomach is 7 and that of the lumen of the stomach is 1, then against
what concentration difference do the parietal cells pump out protons? ______ × 105

60. The pKa’s of lysine are given below.
pKa (COOH) = 2.2, pka ( -NH3

+) = 9.0, pKa (  -NH3
+) = 10.0.

The pI of lysine is _______

END OF THE QUESTION PAPER
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SPACE FOR ROUGH WORK
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ANSWER KEY

SECTION-A

[Multiple Choice Questions (MCQ)]

1. (d) 2. (d) 3. (a) 4. (b) 5. (a)
6. (c) 7. (a) 8. (d) 9. (b) 10. (d)
11. (a) 12. (c) 13. (c) 14. (b) 15. (b)
16. (c) 17. (b) 18. (c) 19. (a) 20. (d)
21. (b) 22. (a) 23. (c) 24. (b) 25. (a)
26. (b) 27. (d) 28. (a) 29. (d) 30. (d)

SECTION-B

[Multiple Select Questions (MSQ)]

31. (b) 32. (b, c) 33. (b, c) 34. (a, b, c)
35. (a, b, c, d) 36. (a, c) 37. (b, c, d) 38. (a, b, c, d)
39. (a, b, d) 40. (a, b, c)

SECTION-C
[Numerical Answer Type (NAT)]

41. (0.90 to 0.99) 42. (0.83) 43. (10) 44. (4)
45. (zero to zero) 46. (280) 47. (6) 48. (3 to 3)
49. (16 to 16) 50. (4 to 4) 51. (3.6×107 or 36 × 106)
52. (10) 53. (0.7 and 0.3) 54. (zero) 55. (3)
56. (4) 57. (3) 58. (6) 59. (10)
60. (9.5)


