
Duration: 3:00 Hours

Maximum Marks: 100 

Date: 31-01-2019

Read the following instructions carefully:

1       Attempt all the questions.

BIOTECHNOLOGY-BT

2. Section-A contains 30 Multiple Choice Questions (MCQ). Each question has 4 choices (a), (b), (c) and (d), 
for its answer, out of which ONLY ONE is correct. From Q.1 to Q.10 carry 1 Mark and Q.11 to Q.30 carries  
2 Marks each. 

3. Section-B contains 10 Multiple Select Questions(MSQ). Each question has 4 choices (a), (b), (c) and (d) 
for its answer, out of which ONE or MORE than ONE is/are correct. For each correct answer you will be 
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SECTION-A

[Multiple Choice Questions (MCQ)]

Q. 1 – Q. 10 carry 1 Mark each.

1. Match the column
Uncommon amino acids Found at/in

P. 4-hydroxyproline 1. Plant cell wall proteins
Q. 6-N-methyllysine 2. Elastin
R. Desmosine 3. Collagen
S. 5-hydroxylysine 4. Myosin
(a) P-1, Q-4, R-3, S-2 (b) P-4, Q-1, R-2, S-3
(c) P-1, Q-4, R-2, S-3 (d) P-2, Q-4, R-3, S-1

2. Ab class that crosses placenta & protect foetus is
(a) IgA (b) IgM (c) IgG (d) IgE

3. Which of the following levels of organization is arranged in the correct sequence from most to least inclusive?
(a) ecosystem, community, population, individual
(b) community, ecosystem, individual, population
(c) individual, population, community, ecosystem
(d) population, ecosystem, individual, community

4. Chromosome moves at the centre of the cell by the process of,
(a) Treadmilling (b) Congression (c) Polymerization (d) Depolymerisation

5. Dipicolinic acid is a constituent of,
(a) Capsule (b) Flagella
(c) Endospore (d) Slime layer

6. The group having isoelectronic species is
(a) N3–, F–, O–, Mg2+ (b) N2–, F–, Na, Mg+

(c) N2–, F–, Na+, Mg+ (d) N3–, F–, O2–, Mg2+

7. A man of mass 75 kg is in an elevator that is accelerating upward at 0.55 m/s2. His apparent weight is (Take :
g = 10 m/s2)
(a) 600 N (b) 750 N (c) 708.78 N (d) 791.25 N

8. A long spring is stretched by 1 cm. Its potential energy is U. If the spring is stretched by 5 cm, the potential
energy stored in it will be
(a) 25 U (b) 5 U (c) U/5 (d) U/25

9. The number of Balmer transitions that a hydrogen atom in its 5th exited state can have is
(a) 3 (b) 4 (c) 5 (d) 6

10. The function ( ) [ ]f x x  where [ ]x  denotes greatest meteor less than a equal to x, is continuous at

(a) -1 (b) 0 (c) 1 (d)
1
2
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Q. 11 – Q. 30 carries 2 Marks each.

11. The differential coefficient of 1sec(tan )x  w.r.t x is

(a) 21
x

x
(b) 21

x
x

(c) 21x x (d) 2

1
1 x

12. The value of 1 + 3 + 5 + 7 +.....+ (2n – 1) is

(a)
( 1)

2
n n 

(b) 2n (c) 2( 1)n (d)
( 1)

2
n n 

13. The sum of the series 2 31 2 3 4 .......x x x      is equal to

(a) 1(1 )x  (b) 1(1 )x  (c) 2(1 )x  (d) 2(1 )x 

14. Among the following lipids glycerol will be absent is backbone of :
(a) Galaclolipids (b) Sphingolipids
(c) Glycerophospholipids (d) Ether lipids

15. A dsDNA of 1Kb was incubated with dilute HCl solution & then put to agarose gel electrophoresis. You will
observe that :
(a) Mobility is same as before acid incubation. (b) Mobility is higher than before acid incubation.
(c) Mobility is slower than before acid incubation. (d) Data is insufficient to get answer.

16. Which among the following linkages is found during Ag-Ab interactions ?
(a) Phosphoanhydride linkage (b) Salt linkage
(c) N-glycosyl linkage (d) Thioether linkage

17. Concepts of clonal selection theory & clonal expansion are based on monospecific nature of B-cells. This
monospecificity is possible due to :
(a) V-(D)-J recombination (b) co-evolution
(c) Allelic exclusion (d) Somatic hypermutation

18. In bacterial promoters, which of the following describes the ‘Pribnow box’?
(a) The 5' untranslated region (b) The -10 box
(c) The -35 box (d) The termination sequence

19. Which of the given statements CORRECTLY described an open reading frame (ORF)
(a) the sequence of a complete genome
(b) a plasmid vector used in genome sequencing
(c) is a DNA probe
(d) a possible gene predicted by DNA sequencing

20. Match the following types of cancers with the site of their origin.
i. Carcinomas A. Glandular tissue
ii. Sarcomas B. Mesodermal tissue
iii. Lymphomas C. Epithelial tissue
iv. Adeno carcinomas D. Blood forming tissue
(a) i. (C), ii. (D), iii. (A), iv. (B) (b) i. (B), ii. (D), iii. (A), iv. (C)
(c) i. (C), ii. (B), iii. (D), iv. (A) (d) i. (C), ii. (A), iii. (D), iv. (B)
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21. Match the column
Technique Utility
A. Mass spectrometry 1. Muttimeric states
B. Circular dictromism 2. 3 D-structure
C. Cryo - EM 3. Accurate mass
D. Native page 4. -helix
(a) A-3, B-4, C-1, D-2 (b) A-3, B-1, C-2, D-4
(c) A-3, B-2, C-4, D-1 (d) A-3, B-4, C-2, D-1

22. The hybridisation of sulphur in sulphur dioxide is
(a) sp (b) sp3 (c) sp2 (d) dsp2

23. The correct arrangement of dipole moments in BF3, H2S and H2O is
(a) BF3 > H2S > H2O (b) BF3 > H2O > H2S
(c) BF3 > H2S < H2O (d) BF3 < H2S < H2O

24. Among the followings, compound that forms most stable salt with AlCl3 is

(a) 

H Cl

(b) 
H Cl

(c) 

Cl

(d) 

Me Cl

Me Me

25. The most stable conformation of the following compound is
Me

t-Bu

Me

(a) Me
Met-Bu (b) 

Me

Met-Bu

(c) 

Me

Me

t-Bu (d) 
Me

Me

t-Bu

26. A radioactive 90
rS  with half – life of 28 years. If 10g of 90

rS  was absorbed in the bones of a newly born
baby instead of calcium, how much of it will remain after 50 years if it is not lost metabolically.

(a) 1.44g (b) 2.88g (c) 5g (d) 5.76g
27. A man fires a bullet standing between two cliffs. First echo is heard after 2 seconds and second echo is heard

after 4 seconds of firing the bullet. If the velocity of sound is 340 ms-1, then the distance between the cliffs is
(a) 340 m (b) 780 m (c) 1020 m (d) 1460 m
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28. An LCR circuit is shown in the figure. What is the approximate frequency when the impedance Z of the
circuit is purely resistive?

80 F 1001.5H

~

(a) 14 Hz (b) 52 Hz (c) 150 Hz (d) 73 Hz
29. A rod is rotating uniformly in a region of magnetic field as shown in the figure. What is the direction of the

induced EMF in the rod?
(a) O is at a positive potential with respect to A
(b) O is at a negative potential with respect to A
(c) There is no induced EMF since it is an open circuit

× ×
× ×
× ×
× ×
× ×
× ×
× ×

× ×
× ×
× ×
× ×
× ×
× ×
× ×

× ×
× ×
× ×
× ×
× ×
× ×
× ×

× ×
× ×
× ×
× ×
× ×
× ×
× ×



A
O

R
(d) There is no induced EMF since the flux through

the rod does not change
30. The acceleration due to gravity g on the surface of earth and mean density of the earth   are related by which

of the following relation ?

(In the following, g is gravitational constant and R is radius of the earth)

(a)
24

3
rR
G


  (b)

34
3
rR
G


  (c)

3
4

g
GR

 


(d) 3
3

4
g

GR
 



SECTION-B
[Multiple Select Questions (MSQ)]

Q. 31 – Q. 40 carries 2 Marks each.

31. On the basis of crystal field theory, select the complexes those show same s  value.

(a) [CoF6]
3– (b) [IrCl6]

3– (c) [Fe(H2O)6]
2+ (d) [Ni(H2O)6]

2+

32. The correct(s) relationship among (A-D) in the following compounds is/are

(A) 

CH2CH3

H2N Br

Ph

H OH (B) 
Ph

CH2CH3

H2N Br

OHH

(C) H

Ph

OH

NH2

CH2CH3

Br

(D) 

Ph

OHH

H2N Br

H3CH2C

(a) Compound (A) and compound (C) are Homomers
(b) Compound (A) and compound (B) are diastereoisomers
(c) Compound (B) and compound (D) are enantiomers
(d) Compound (C) and Compound (D) are diastereoisomers
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33. Which of the following is/are true regarding Van-De-Graaff generator?
(a) It is a device which generates huge potential difference
(b) It involves a current passing through the material of the conveyer belt
(c) It involves a mechanical transfer of electrons through the conveyer belt
(d) The electron transfer to and from the conveyor belt crucially depends on the phenomenon of dielectric
breakdown of air

34. Among the following reducing sugars
(a) Glucose (b) Maltose (c) Sucrose (d) Trehalose

35. If a sugar is in D- form or L-form can be determined by using technique/s :
(a) NMR (b) X-ray crystallography
(c) TEM (d) MS

36. Following can be used for increasing the resolution of a light microscope :
(a) Increasing the numerical aperture of objective lens
(b) Using blue light over red light
(c) Using red light over blue light
(d) Using oil of refractive index same as that of glass slide

37. Among the following, intracellular pathogens is/are :
(a) Plasmodium falciparum (b) Mycobacterium tuberculosis
(c) Listeria monocytogenes (d) Salmonella typhi

38. Among the following auto-immune diseases are
(a) Goodpasture’s syndrome (b) Myasthenia gravis
(c) Systemic lupus erythematosus (d) Grave’s diseases

39. Identify the function/(s) of smooth endoplasmic reticulum from the choices given below:

(a) Involved in the synthesis of steroid hormones in the endocrine cells of the gonads.

(b) Sequester calcium ions within the cytoplasm of the cells.

(c) Detoxify a wide variety of organic compounds in the liver.

(d) Triggers muscle contraction by regulated release of Ca2+.

40. If A(6, 1), B(8, 2), C(9, 4) are vertices of parallelogram ABCD then

(a) Co-ordinate of point D is (7, 3) (b) Mid-point of diagonals is (7.5, 2.5)

(c) Length of smaller diagonal is 2 (d) Length of longer diagonal is 3 2

SECTION-C
[Numerical Answer Type (NAT)]

Q. 41 – Q. 50 carry 1 Mark each.

41. Approximately ______  %  of the human genome is composed of repetitive DNA sequences.
[Answer in integer]

42. Most human cells are diploid with total DNA content of 2C. The DNA content increases to 2C before the
onset of mitosis. At anaphase, the DNA content of each cluster will be __________ C [Answer in integer]
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43. If the genotypes Aa Bb Cc dd Ee and Aa bb Cc Dd Ee are crossed, what will be the proportion of
AABBCCDDEE genotype among the progeny? __________ [Answer in integer]

44. An enzymatic reaction following Michaelis-Menton kinetics (KCC = 50M) converts 10% of the substrate
(initial concentration S0 = 1mM) to the product in 5 minute. If the enzyme concentration is doubled and
the substrate concentration is brought down to 0.1 mM in the initial reaction mixture, the time taken for 50%
conversion will be approximately _____________ minutes [answer in integer]

45. Number of turns of Calvin cycle required to make one molecule of glucose is _____. [answer in integer]

46. The sum of the number of lone pair of electrons on each central atom in the following species is______
[TeBr6]

2–, [BrF2]
+, SNF3 and [XeF4]

47. A block of mass 2 kg is at rest on a horizontal table. The coefficient of friction between the block and the table
is 0.01. A horizontal force 3N is applied to the block. The speed of the block (in m/s) after it has moved a
distance 10 is _____. (Take : g = 10 ms-2) (Up to one decimal place).

48. The degree measure of an angle   of line joining the point A(1, 2) and B(2, 1) with positive direction of x-axis
is _____. Where 0 180     . [answer in integer]

49. If 3y x k   touches the circle 2 2 16x y  , then value of k is _____. [answer upto three decimal places]

50. The real value of a for with 3 23 2 (1 ) 5i a i a i     is purely real is _____. [answer in integer]

Q. 51 – Q. 60 carries 2 Marks each.

51. Initial density of a culture of bacteria with a generation time of 30 minutes was 1 × 106 cells. After 5 hours of
incubation  to get  ~ 2 × 102 cells/ml dilution  factor will be 10x and x will be _________ [answer in integer]

52. The volume of bacterial cell is 10-2 cubic micron. How many cells would be present in a cylinder at 5 ml?
__________ [answer in integer]

53. If the water potential of a plant cell is 0.5 bars and the osmotic potential is -3 bars, then what is its pressure
potential 0 in bars? [answer upto one decimal point]

54. The number of photons of light with a wavelength of 30Å that provide 1J of energy _______×1016? [answer
upto two decimal points]

55. The reversible reaction S P  is catalyzed by a catalyst. The equilibrium constant [ ] / [ ]eqK P S  is 38 10 .

The forward rate constant was found to be 3 13 10 s  and 5 14 10 s   in the presence and in the absence of the
catalyst respectively. What is the expected rate constant for the reverse reaction in the absence of the catalyst
______ ×10–9? [answer in integer]

56. The number of unpaired electrons does cobalt in K3[Co(CN)6] contains is ________ [answer in integer]

57. The force vs displacement graph of a moving body is shown in figure. The work done in displacing body from
x = 0 to x = 35 m is equal to _____ joule. [answer in integer]

15

10

5

0 5 10 15 20 25 30 35 40 
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58. A boat which has a speed of 5 km/hr in still water crosses a river of width 1 km along the shortest possible path
in 15 minutes. The velocity of the river water in km/hr. is _____. [answer in integer]

59. The area of a region bounded by 2 ,y x x   axis, 0, 1x x  is _____. [answer upto three decimal places]

60. The quadratic equation 2 1 0x x    has ........... number of real roots? [answer in integer]

*****
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SPACE FOR ROUGH WORK
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IIT-JAM  BIOTECHNOLOGY - BT
TEST SERIES - 8

(FULL LENGTH TEST - III)

Time : 03:00 Hours                         Date : 31-01-2019
                         M.M. : 100

ANSWER KEY

SECTION-A

[Multiple Choice Questions (MCQ)]

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

SECTION-B

[Multiple Select Questions (MSQ)]

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

SECTION-C
[Numerical Answer Type (NAT)]

41. (50) 42. (2) 43. (0)
44. (2) 45. (6) 46. (6)
47. (3.1 to 3.3) 48. (135) 49. (1.511)
50. (–2) 51. (7) 52. (50000)
53. (3.5) 54. (1.45 to 1.55) 55. (5×10–9)
56. (0) 57. (300) 58. (3)
59. (0.333) 60. (0)
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