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PART-A

Answer all questions

Each question carries 1 mark, -1/4 for each incorrect answer

1. Plant leaves appear green because they- light spectrum.

(a) scatter all colours except the green portion of the visible

(b) scatter the green portion of the visible

(c) absorb the green portion of the visible

(d) scatter the green portion of the ultraviolet

2. Water is an important solvent of life, because

(a) it forms covalent bonds

(b) it is ionic

(c) it has cohesive properties

(d) it forms hydrogen bonds

3. The products of meiosis are

(a) four genetically different haploid cells

(b) two genetically identical diploid cells

(c) four genetically identical haploid cells

(d) four genetically identical diploid cells

4. Human genome contains approximately

(a) 3 x 109 by

(b) 3 x 1012 by

(c) 3 x 1020,bp

(d) 3 x 105 by

5. Microorganism - grows in milk and converts

(a) Lactobacillus

(b) Acetobacillus

(c) Enterobacillus

(d) Agrobacillus

it into curd.
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6. Which compound is incorrectly matched to the functional group that it contains?

(a) CH3CO0H-Hydroxyl

(b) CH30H-Hydroxyl

(c) CH3CH2NH2-Amine

(d) CC130OOH-Carboxylic acid

7. In ideal gas , interaction between atoms is

(a) proportional to their distance

(b) inversely proportional to their distance

(c) There is no interaction

(d) proportional to the square of their distance

8. When a liquid boils, there is

(a) an increase in entropy

(b) a decrease in entropy

(c) no change in entropy

(d) an increase in free energy

9. The state of hybridization of the central atom and the number of lone pairs over the
central atom in POC13 are

(a) sp, 0

(b) sp2, 0

(C) Spa, 0

(d) dsp2, 1

10. The rate of reaction between two reactants A and B decreases by a factor of 4 if the
concentration of reactant B is doubled . The order of reaction with respect to reactant B
is
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11. A particle is moving eastward with ' a velocity of 5 m/s. In 10 sec , the velocity changes to

5 m/s northward . The average acceleration in this time is

(a) zero

(b) 1/gym/ s2 towards north-east

(c) 1/f2- m/s2 towards north-west

(d) 1/f m/ s2 towards north

12. A ship of mass 3 x 107 kg, initially at rest, is pulled by .a force of 5 x 104 N through a

distance of 3 m. Assuming that the resistance due to water is negligible , the, speed of

the ship is

(a) 1.5 m/s

(b) 60 m/s

(c) 0.1 m/s

(d) 5 m/s

13. An ideal spring, with spring constant k, is hung from the ceiling and a block of mass M
is attached to its lower end. The mass is released with the spring initially unstretched.
Then the maximum extension in the spring is

(a) 4Mg/k

(b) 2Mg/k

(c) Mg/k

(d) Mg/2k

14. A given quality of an ideal gas is at pressure P and absolute temperature T. The

isothermal bulk modulus of the gas is

(a) (2/3)P

(b) P

(c) (3/2)P

(d) 2P

15. A closed compartment containing gas is moving with some acceleration in horizontal

direction . Neglect the effect of gravity . Then the pressure in the compartment is

(a) same energy level

(b) lower in front side

(c) lower in rear side

(d) lower in upper side
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16. Let f : R -, R be the function defined by f (x) = x 3 + S. Then f -1(x) is

(a) (x + 5)1/3

(b) (x - 5)1/3

(C) (5 - X)1/3

(d) 5-x

17. The principal value of sin -1 (,f3-) is

21

(a) - 2n / 3

(b) -n/3

(c) 4n/3

(d) 5n / 3

18. If

19.

20.

2x 5

8 x

6 -2

7 3
then the value of x is

If y = sin -x+ y, then - is equal to

(a)

(b)

(c)

(d)

cos x

2y- 1

cos x

1-2y

sin x

1-2y

sin x

2y- 1

J /2 1-sin 2x dx is equal to0

(a) 2f

(b) 2 (1 + 1)

(c) 2

(d) 2(V-1)
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PART-B

SECTION-A

( Biology and Bloinformatics )

21. Which of the following is not a part of the eukaryotic gene?

(a) Promoter

(b) Enhancer

(c) Poly A tail

(d) Sequences that are not translated into a protein

22. What is 'grey zone ' in interpreting BLAST output in terms of e-value?

(a) 0.0-1.0
(b) 0.01-1.0

(c) 0.0-0.1

(d) 0.0-0.01

23. A left-handed alpha helix falls in the Ramachandran plot under

(a) allowed region

(b) partially allowed region

(c) disallowed region

(d) region joining allowed and partially allowed regions

24. Which of the following methods uses artificial intelligence technique to predict
secondary structures of globular protein?

(a) Chou and Fasman

(b) GOR

(c) PHD

(d) Ab initio

25. Energy minimization can be employed as a technique for

(a) studying receptor-binding kinetics

(b) optimising molecular geometry

(c) converting a straight chain of a polypeptide to its tertiary structure

(d) decreasing the size of a molecule
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26. Methods for secondary structure prediction of proteins generate

(a) dihedral angles of every amino acid residues

(b) fold of the protein

(c) topology of secondary structures

(d) locations of the secondary structural elements mapped on the sequence

27. Which of the following methods is least able to ensure complete sampling of
conformational space?

(a) Systematic Search Method

(b) Monte Carlo Method

(c) Molecular Dynamics Method

(d) Simulated Annealing Method

28. Electrostatics can be used to measure the

(a) changes in acid-base reactions

(b) changes in pKa values

(c) changes in electron transport

(d) changes in rotational freedom

29. Protein core will have similar dielectric constant and (hydrogen bond/molecular weight)
ratio to

(a) ethane

(b) octanol

(c) - chloroform

(d) benzene

30. P-value/E-value provided by sequence similarity search algorithms is a

(a) measure of similarity

(b) measure of distance

(c) parameter to distinguish true biological relationships

(d) measure of % homology

/83-A 8
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31. Assuming there is an appropriate enzyme to catalyse each reaction , which of the
following redox reactions will proceed as written if the initial concentrations of reactants
and products are equal?

(a) Acetaldehyde + H2O + FAD -+ Acetate + FADH2

(b) FADH2 + NAD -, FAD + NADH + H+

(c) Succinate + NAD -, Fumarate + NADH + H+

(d) Acetate + NADPH + H+ -> Acetaldehyde + NADP+ + H2O

32. Which of the following pathways requires NADPH and intermediates for biosynthesis?
(Assume that all NADH is oxidised by 02 with concomitant ATP production)

(a) Fatty acid oxidation to CO2

(b) Krebs cycle or TCA cycle

(c) Breakdown of glycogen to lactate

(d) Phosphogluconate pathway

33. If aminopterin , a potent inhibitor of dihydrofolate reductase , is added to a culture of
growing cells, which of the following major biosynthesis processes will be inhibited first?

(a) Carbohydrate synthesis

(b) DNA synthesis

(c) RNA synthesis

(d) Protein synthesis

34. The mechanism of action of an antifreeze protein present in antarctic notothenioid fish

(a) binds to salt, which reduces the freezing point of water

(b) disturbs the hydrogen -binding properties of water clusters , preventing ice
formation

(c) binds to ice , preventing freezing

(d) is small and highly charged and behaves similar to dissolved solutes, reducing the
freezing point of water

35. Which of the following reactions will occur without being coupled to a second
energetically favourable reaction?

(a) Glucose + 02 -, CO2 + H2O

(b) CO2 + H2O -, Glucose + 02

(c) Nucleosides -, Nucleoside triphosphates

(d) ADP + Pi -+ ATP
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36. Disulphide bonds do not form in the cytosol of eukaryotic cells. However, keratin
intermediate filaments in the skin are cross-linked by disulphide bonds. How are these

formed?

(a) Disulphide bonds are formed in the cytosol

(b) Keratin does not have any disulphide bonds

(c) Disulphide bonds found in keratin are formed after the cell dies

(d) Protein is secreted and polymerised in the extracellular environment with the
formation of disulphide bonds

37. All amino acids with the exception of glycine exist as enantiomers. Which of the
following is false?

(a) D-amino acids are present in some bacterial cell walls

(b) Only L-amino acids are present in proteins

(c) D-amino acids are present in some antibiotics

(d) D-amino acids cannot be synthesised by living systems

38. Which of the following forces are least responsible for secondary structure in proteins?

(a) Noncovalent ion pairs and van der Waals forces

(b) Hydrogen bonds

.(c) Hydrophobic forces

(d) Covalent bonds such as disulphide bonds and peptide bonds

39. Which of the following methods is not used to purify a mixture of proteins to yield a
single protein?

(a) Gel-filtration chromatography

(b) Affinity chromatography

(c) Dialysis

(d) SDS-PAGE

40. Serine proteases

(a) have a serine residue in the active site critically involved in catalysis

(b) hydrolyse the peptide bond near a serine residue

(c) recognise serine at the center of the substrate protein, but cleave near lysine or

arginine residues flanking the residue

(d) None of the above

/83-A 10
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41. The change in free energy AG is a criterion that describes that

(a) a reaction can occur spontaneously only if AG of a reaction is negative

(b) a reaction can occur spontaneously only if AG is equal to the enthalpy of the
reaction

(c) a reaction can occur spontaneously only if AG of a reaction is positive

(d) the system is at equilibrium only

42. Competitive inhibition is when an inhibitor binds reversibly to the active site of an
enzyme, competing with the substrate. In addition, the term is used to describe the case
when

(a) inhibitor binds reversibly to a non-enzymatic active site preventing the reaction

(b) there is a reduction in the apparent affinity of the enzyme

(c) there is a reduction of the maximum velocity (Vm^) of the enzyme

(d) there is no change in the Km (Michaelis constant) of the enzyme

43. Which of the following is false?

(a) IgM exists as a pentamer and binds tightly to a pathogen surface that has multiple
copies of the same antigen on its surface

(b) IgG is the main antibody that passes through the placenta and provides protection
to the fetus. It is also present in mothers' milk

(c) IgA is present in tears, saliva and in the lung and intestinal secretions

(d) IgE is found on the surface of mature B lymphocytes and in traces of body fluids

44. If 0 is recessive and A and B are codominant, which of the following is /are possible in a
child whose parents' blood types are AB and 0?

(a) AB only

(b) A or B

(c) AB or O

(d) A, B or AB

45. Endocytosis of material at the plasma membrane and exocytosis of proteins from the
Golgi apparatus are through vesicles which

(a) permit nonspecific intake of fluid from the extracellular milieu

(b) are made up of the highly conserved protein clathrin and are receptor-mediated

(c) allow phagosomes to form which eventually fuse with the lysosome

(d) mediate pinocytosis
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SECTION-B

( Chemistry

46. An atom with a single electron has an atomic number of z; m and e are the mass and
charge of an electron respectively. n is the principal quantum number of a circular orbit
of the electron around the nucleus. Considering the electrostatic attraction between the
electron and the nucleus to be balanced exactly by the centrifugal force arising from the
circular motion of the electron, then the radius of the orbit of n = 2 is

(a) 4(h
/2n)2

mze2

(b)
2L/ 271) 2

)

mze2

4mze2
(c

(d)

(h /2n)2

2mze2
2(h/271)

47. The number of quantum numbers of a free electron (one that is not bound to a nucleus)
is

48. The highest occupied molecular orbital of 02 is (neglecting bonding/antibonding
character)

(a) a9

(b) ng

(c) ou

(d) nu

49. According to VSEPR, the geometry of a AX.,EO molecule is

(a) square antiprismatic

(b) pentagonal pyramidal

(c) pentagonal bipyramidal

(d) octahedral

/83-A 12
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50. An ideal gas is allowed to expand adiabatically' against vacuum (opposing pressure is
zero). Which of the following statements is false?

(a) The equation `PVY = constant' holds for this process

(b) The expansion is isothermal

(c) No work is done in this expansion

(d) The process is irreversible

51. Entropy (5) is defined as

(a) r dw
f T

(b) J dwrev
T

(c)

(d)

Jdq

52. Osmotic pressure of a solution depends upon

(a) atmospheric pressure

(b) solubility

(c) temperature

(d) vapour pressure of solvent

53. The pH of an aqueous solution of 1.0 M ammonium formate is
(Given : pKa of formic acid = 3.75, pKb of NH3 = 4.75)

(a) 9.75

(b) 13

(c) 3.25

(d) 6.5
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54. On increasing temperature of the solution, the Debye-Hiickel reciprocal length will

(a) increase

(b) decrease

(c) not change

(d) change depending on concentration

55. The oxidation numbers of Cr in K2CrO4 and K2Cr2O7 are respectively

(a) 3 and 6

(b) 6 and 3

(c) 6 and 6

(d) 3 and 3

56. Which of the following statements is true?

(a) An elementary reaction can be of zeroth order

(b) Every chemical reaction must have a well-defined order

(c) A third-order reaction is more probable than a second-order reaction

(d) It is possible that the rate of some reactions may decrease with increase in
temperature

57. A tetrahedral molecule lacks which of the following symmetry elements?

(a) Point of inversion

(b) Simple axis of symmetry

(c) Plane of symmetry

(d) Alternating axis of symmetry

/83-A 14
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58. Which of the following molecules will exhibit's microwave rotational spectrum?

(a) CH4

(b) SF6

(c) CH3I

(d) N2

59. Visible light cannot be used to obtain crystal structures , because

(a) its wavelengths are too large

(b) its wavelengths are too small

(c) its intensity is too high

(d) its intensity is too low

60. The Nernst equation for the reaction , 0 + ne =R is best described as

(a) E = E° - & In co
nF CR

(b) E =E° + RTln a2
nF aR

(E - E°)nF

(c) o =e
aR

RT

(E - E°)nF
a

(d)
0
=e

aR
RT

61. If 60% of a first-order reaction was completed in 60 minutes, 50% of the same reaction
would be completed in approximately

(a)

(b)

(c)

(d)

45 minutes

60 minutes

40 minutes

50 minutes
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62. The rate of reaction can be expressed by Arrhenius equation as

k=Ae E/RT

In this equation, E represents

(a) the energy below which colliding molecules will not react

(b) the total energy of the reacting molecules at a temperature, T

(c) the fraction of molecules with energy greater than the activation energy

(d) the energy above which all the colliding molecules will react

63. Which of the following does not influence the rate of reaction?

(a) Nature of the reactants

(b) Concentration of the reactants

(c) Temperature of the reaction

(d) Molecularity of the reaction

64. Which of the following statements for order of reaction is not correct?

(a) Order can be determined experimentally

(b) Order of a reaction is equal to the sum of the power of concentration terms in
differential rate law

(c) It is not affected with the stoichiometric coefficients of the reactants

(d) Order cannot be fractional

/83-A 16
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65. A follows first-order reaction
(A) Product

Concentration of A changes from 0.1 M to 0.025 M in 40 minutes . The rate of reaction
of A, when concentration of A is 0.01 M, is

(a) 1.73 x 10-4 M min-1

(b) 3.47 x 10- 5 M min-1

(c) 3.47 x 10- 4 M mii-1

(d) 1.73x 10- 5 M min-1

66. The rate of a first-order reaction is 1.5 x 10-2 mol L-1 min-1 at 0.5 M concentration of

the reactant. The half-life of the reaction is

(a) 23.1 min

(b) 8.73 min

(c) 7.53 min

(d) 0.383 min

67. In a first-order reaction, the concentration of the reactant decreases from 0.8 M to
0.4 M in 15 minutes. The time taken for the concentration to change from 0. 1 M to
0.025 M is

(a) 7.5 min

(b) 15 min

(c) 30 min

(d) 60 min
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68. Based on the first law of thermodynamics, which one of the following is correct?

(a) For an isothermal process, q = + w

(b) For an isochoric process, AU = - q

(c) For an adiabatic process, 4U = - w

(d) For a cyclic process, q= - w

69. The temperature of the system decreases in an

(a) adiabatic compression

(b) isothermal expansion

(c) isothermal compression

(d) adiabatic expansion

70. AHvap = 30 kJ/mole and 4Svap = 75 J mol-1 K-1. The temperature of vapour at

1 atmosphere is

(a) 400 K

(b) 350 K

(c) 298 K

(d) 250 K
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SECTION-C

[ Physics )

71. A simple pendulum of length I is suspended from the ceiling of an elevator that is
accelerating upward with constant acceleration a. For small oscillations , the period (7)
of the pendulum is

(a) T = 2n
9

(b) T=2n I
Y9 -a

(c) T = 2n

(d) T _ 2n f1 a

g(g+a)

72. The figure below shows an object 0 placed at a distance R to the left of a convex
spherical mirror that has a radius of curvature R :

O

it R

Point Cis the centre of curvature of the mirror . The image formed by the minor is at

(a) infinity

(b) a distance R to the left of the mirror and inverted

(c) a distance R to the right of the mirror and upright

(d) a distance 9 to the right of the mirror and upright

/83-A 19 [ P.T.O.



. ill 1rdio i d

73. A uniform thin film of soapy water with index of refraction it = 1.33 is viewed in air via
reflected light. The film appears dark for long wavelengths and first appears bright for
X = 540 nm. What is the next shorter wavelength at which the film will appear bright on

reflection?

(a) 135 nm

(b) 180 nm

(c) 270 nm

(d) 320 nm

74. A particle can occupy two possible states with energies El and E2, where E2 > El. At
temperature T, the probability of finding the particle in state 2 is given by which of the

following ?

e- E1/kT

(a) e- El/kT +e- E2/kT

(b)
e- E2/kT

e- E1/kT +e E2/kT

(c) a- (El+ E2)/kT

(d)

e- E1/kT +e- E2/kT

B El/kT +g E2/kT

e- E2/kT

75. A gas at temperature T is composed of molecules of mass m. Which of the following
describes how the average time between intermolecular collisions varies with m?

(a) It is proportional to 1
M

(b) It is proportional to

(c) It is proportional to ^fm

(d) It is proportional to m
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76. Consider 1 mole of a real gas that obeys the van der Waals equation of state shown
below :

P+v2)(V-b)=RT

If the gas undergoes an isothermal expansion at temperature To from volume U to
volume V2, which of the following gives the work done by the gas?

(a) 0

(b) RTo In (V2 )
V,

(c) RTo In (V2 - bl
U - b)

(d) RTo ln(Vk-b)+alV2-

77. A 1 kg block attached to a spring vibrates with a frequency of 1 Hz on a frictionless
horizontal table. Two springs identical to the original spring are attached in parallel to
an 8 kg block placed on the same table . Which of the following gives the frequency of
vibration of the 8 kg block?

(a)

(b)

4 Hz

1

2,72

(c) 2 Hz

(d) 1 Hz

78. A mass (m) is attached to a massless spring fixed at one end. The mass is confined to
move in a horizontal plane, and its position is given by the polar coordinates r and 9.
Both r and 9 can vary. If the relaxed length of the spring is s and the force constant is k,
what is the Lagrangian (L) for the system?

(a) L= 2mr2 +2mr292 - - k(rcos9-s)2
2

(b) L = 2 mr2 + 2 mr292 - 1 k(rsin 9 -s)2
2

(c) L=2mr2 +2mr292 +Zk(r-s)2

(d) L=2mr2 + 1mr282 - 1k(r-s)2
2 2
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79. A mass (m) attached to the end of a massless rod of length (L) is free to swing below the
plane of support as shown in the figure below

The Hamiltonian for this system is given by

2 2
H = Pe + pm - mgL cos 8

2r L2 2mL2 sine B

where 8 and 0 are defined as shown in the figure. On the basis of Hamilton's equations
of motion, the generalized coordinate or momentum that is a constant in time is

(a) 8

(b) $

(c) B

(d) pe

80. Consider X-ray diffraction from a crystal with a face-centred cubic (f.c.c.) lattice. The
lattice plane for which there is no diffraction peak is

(a) 2, 1, 2

(b) 1, 1, 1

(c) 2, 0, 0

(d) 3, 1, 1

81. The total power radiated per unit area by a blackbody over all wavelengths is
proportional to nth power of temperature, where

(a) n=1

(b) n=2

(c) n=3

(d) n=4

82. The viscosity (rl) of a gas depends on the mass (m), effective diameter (d) and the mean

speed of molecules (t4. Assume ri = km"dDvr, where k, a, 3 and y are dimensionless

constants. Hence,

(a) rl = km2v2 /d4

(b) ri=kmv/d2

(c) 71 = kmv / d

(d) ri=kd/v
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83. Taking m= 32-O x 1- 66x 10- 27 kg= 5 - 31X 10- 26 kg, room temperature

20 °C = 293 K, the mean square speed (v2) of oxygen molecule at room temperature is

(a) 2.28 x 105 m2s 2

(b) 2.28 x 107 m2s- 2

(c) 2.28 x 102 m2s- 2

(d) 2.28 m2s- 2

84. Assuming mass per unit length as 0.2 kg m-1, the speed of transverse waves on a

string which is stretched to a tension of 500 N is

(a) 2500 ms-1

(b) 250 ms-1

(c) 50 ms-1

(d) 100 ms-1

85. A high resistance is connected in series with the internal coil of a galvanometer to make
it

(a) a motor

(b) an ammeter

(c) a voltmeter

(d) a generator
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86. Consider an optical pulse having a Gaussian envelope

- t2

E(t) = Ae2a2 etwot

where A, a and wo are constants . Then the functional form of the pulse in frequency

spectrum is given by

(a) Aae-
2n2a2 (v-vo)t

(b)
Acre 2112,72(v - V())2

(c) Ae (v - vo)27ta

(d) Ae2na(v-vp)

dx + y = eX is given by87. The solution of the differential equation
dv
d?2 - 2,+y=ex

2
(a) y=(A+Bx)ex+ 2 ex

x
(b) y=+

x2e
2

(c) y = Bex + 2

x
2

(d) y=A+Bex+ 2

88. What are phase and group velocities of an electron having De Broglie wavelength of

2x10-12 m?

(a) Up = 1.3C, V9 = 0.771C

(b) Up = lc, V9 = 1C

(c) Up=O.77cV9=1.5C

(d) Up=0.5C,V9=0.5C
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89. If a 100 gm particle is in a one -dimensional box of length 10 cm, then the permitted

energy is given by (where n is quantum number)

(a) 5.5x10-65n2J

(b) 6 x 10- 65 n2J

(c) 7 n2J

(d) 10- 65 n2J

90. Does 22 P512 state exist?

(a) Possible under classical mechanics

(b) Possible under quantum mechanics

(c) No, the state does not exist

(d) Possible under quasi-classical approximation

91. Consider a simple pendulum of mass m2, with a mass ml at the point of support which
can move on a horizontal line lying in the plane in which m2 moves. If Q is the angle
between the string of the pendulum of length 1, the Lagrangian of the system is

(a) L = 2 (ml + m2)X2 + I m1(1202 + 2Lk cos 0) + m2gl cos 0

(b) L=2 (ml +m2)z2 +2m2(1202 + 2Lk cos 0)+m2glcos0

(c) L= 1(m1)i2 +-m1(12$2 +2ix0)
2 2

(d) L= 1(m2)ic2 +-m2(12$2 +21x0
2 2
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92. The effective cross-section as a function of the velocity V for particle scattered in a field
U - r- n with solid angle d0 is given by

(a) do = q n/4d0

(b) do = V 4/n do

(c) do = « /4d0

(d) do = Va/ndo

93. The threshold frequency of a photoemissive surface is 7. 1 x 1014 Hz. Which

electromagnetic radiation, incident upon the surface, will produce the greatest amount
of current?

(a) Low-intensity infrared radiation

(b) High-intensity infrared radiation

(c) Low-intensity ultraviolet radiation

(d) High-intensity ultraviolet radiation

94. The driver of a car sounds the horn while travelling towards a stationary person.
Compare to the sound of the horn heard by the driver, the sound heard by the
stationary person has

(a) lower pitch and shorter wavelength

(b) lower pitch and longer wavelength

(c) higher pitch and shorter wavelength

(d) higher pitch and longer wavelength

95. The temperature being uniform, the pressure of a classical gas in a uniform
gravitational field decreases with height according to barometric formula

(a) p(z) = p(O) exp [- mgz / k7]

(b) p(z) = p(O) exp I- z]

(c) p(z) = p(O) exp [z / kTl

(d) p(z) = p(0) exp (z)-1

where various symbols have their usual meanings.
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SECTION-D

( Mathematics / Statistics)

96. If x + y + z = 0, the value of

(x+y►(y+z)(z+x) z00
xyz

97. A copper sphere of radius 3 cm is drawn into a wire of length of 36 m. The diameter of
the wire is

(a) 0.1 cm

(b) 0.2 cm

(c) 0.3 cm

(d) None of the above

98. The solution of 109 5 (x + 5 + fx-) = 1 is

(a) 0.5

(b) 1

(c) 2

(d) 4

99. Eight points are chosen on the circumference of a circle. How many chords can be
drawn by joining these points in all possible ways?

(a) 16

(b) 24

(c) 28

(d) 56
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100. The coefficients a, b, c of the quadratic equation ax2 + bx +c = 0 are determined by

throwing a die three times . The probability that the roots are real is
(a)

(b)

(c)

(d)

1/216

11/36

43/216

None of the above

101. The solution of the equation

x-1+2 x-2- x-1-2 x-2=1

is

(a)

(b)

(c)

(d)

0.25

1.25

2.25

3.25

102,. The solution for x of the equation

4 x2-2+x-5(2x-1+ x2-2)=6

is

(a)

(b)

(c)

(d)

-1/2

1/2

-3/2

3/2

103. The value of 2(sin6 a + cos 6 a) - 3(sin4 a -cos 4 a) is

(a) 1/-[2-

(b) 0

(c) 1
2

(d) - 1

104. The computed value of 1 (tan 20' tan 40' tan 601) is

(a) 4-3

(b) 2

(c) 1

(d) None of the above
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105. In a parallelogram ABCD, the coordinates of the three vertices are A (3, 1, 2), B (0, - 1, - 1)
and C (- ], 1, 0). The length of the diagonal Bp is
(a) 6

(b) 6%/2-

(c) 36

(d) 24

106. The value of lim 1+3+
•••+

3n is
n-X001+5+•••+Sn

(a) 3/5

(b) 0

(c) 1

(d) None of the above

107. The largest number in the infinite sequence 1, 2V, 3f, •, nfT4 •.. is

(a) 2-4

(b) 3-1-3

(c) Sf

(d) None of the above

108. For every integer n >- 2, the value of r l

1_Il+(n) +...+(-1)n
lnJ

is

(a) n2n-1

(b) 0

(c) n(n - 1)2n -2

(d) n

109. A fair die is rolled three times and the scores are added. What is the probability that the
sum of the scores is 6?

(a) 7/216

(b) 4/216

(c) 10/216

(d) 12/216
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110. A hat contains 25 tickets , each with a different number from 1 to 25 . Four tickets are
drawn at random and without replacement . Let X1, X2, X3 and X4 be the numbers of
the tickets drawn . The probability that max (XI, X2, X3, X4) < 10 is

(c) (d)

M. The value of lim (1+ 2) is
x-> . x

(a) 1 (b) e

(c) e2 (d) infinity

112. If x = m(B - sin 0) and y = m(1- cos 0), then dx is equal to

1 sin 0

(a) m(1 - cos B) (b) 1-cos 0

(c) ms (d) m sin 0

113. If y = p cos (log x) + q sin (log x), then

2Y
x 2 + x is equal to

dr

(a) - y (b) -

(c) 0 (d) I
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114. The equation of the tangent to the curve y=12x3 - x2 + 3 at the point (1, 4) is

(a) y = x

(b) y = 3x + 1

(c) y=4x

(d) y=2x+2

115. The limit as n -* oo of the sum

1 + n + n +...+ n
n (n+1)2 (n+2)2 (2n-1)2

(d) Does not exist

116. If y =log (tan x), then dy / dx at x = n/4 is

(a) 2

(b) 1

(c)

(d) 1/2

117. For what value of m the vector (1, % m, 5) is a linear combination of the vectors (Q
(QQQ1)and(1,1,211)?

(a) For no value of m

(b) - 1

(c) 1

(d) 3
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118. If )aj = 2, jbI = 5 and a x bI = 8, then the value of a • b is

(a) 6

(b) 4

(c) 2

(d) 9

119. The value of r` sin 4 x cos3 x dx is

120. The area of the region bounded by the straight line x - 2y +2 = 0 , the ordinates x = 1,
x = 2 and the x-axis is

(a) 1

4

(b) 5
4

(c) 7
4

(d) 9

4
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SECTION-E

( Computer Science )

121. Any set of Boolean operators that is sufficient to represent all Boolean expressions is
said to be complete. Which of the following is not complete?

(a) {AND, NOT)

(b) {NOT, OR}

(c) {AND, OR}

(d) {NAND}

122. Which of the following decimal numbers has an exact representation in binary
notation?

(a) 0.1 (b) 0.2

(c) 0.3 (d) 0.5

123. Ram writes down a number between 1 and 1000. Shyam must identify that number by
asking yes or no questions to Ram. Assuming Ram always tells the truth, if Ram uses
an optimal strategy, how many questions will be required for Shyam to identify the
number written by Ram?

(a) 1000

(b) 999

(c) 500

(d) 10

124. A procedure that printed the binary tree

A

A
B C

A/
D EF

in postorder, would produce the output

(a) ABCDEF

(b) ABDECF

(c) DBEAFC

(d) DEBFCA

/83-A 33 [ P.T.O.



I I I + . I 1 61,41, l 1 4 1 , . . I I I l 1 11 " 1 11 I l A l l i , 1. 1 0 1 1 IlIll I I IIa II ill

125. Which of the following is not a binary search tree?

3 7

A
2 4

5

(c) / (d)
4

/
3

/
2

5

//3 /7

2 6

5

4 7

3 6

126. A starvation -free policy guarantees that no process waits indefinitely for service. Which
of the following job-scheduling policies is starvation-free?

(a) Round robin

(b) Priority queuing

(c) Shortest job first

(d) None of the above

127. Consider the linked list of the form

F L

where F is a pointer to the first element of the list and L is a pointer to the last element
of the list. The time of which of the following operations depends on the length of the
list?

(a) Delete the. last element of the list

(b) Delete the first element of the list

(c) Add an element after the last element

(d) Add an element before the first element
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128. For the program segment below, which is the loop invariant, i.e., true at the beginning
and end of each loop?

p: = 1; k : = 0;

while k < n do

begin

p =2"p;

k =k+1

end;

(a) p=k+1

(b) p= (k + 1)2

(c) p= c + 1)2k

(d) p=2k

129. Consider an output -producing deterministic finite automaton (DFA) of the kind
indicated in the figure below, in which it is assumed that every state is a final state :

0/0

1/0

[Assume that the input is at least 4 bits long]

Which of the following is/are true?

1. The last bit of the output depends on the start state.

II. If the input ends with 1100, the output must end with 1.

III. The output cannot end with 1 unless the input ends with 1100.

(a) I only

(b) II only

(c) I and II

(d) II and III
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130. A particular BNF definition for a word is given by the following rules

<word> <letter> I <letter><pairlet> I <letter><pairdig>

<pairlet> <letter><letter> I <pairlet><letter><letter>

<pairdig> <digit><digit> I <pairdig> <digit> <digit>

<letter> a I b I c I ...19

<digit> :: = 01 1 12 I ... 19

Which of the following lexical entries can be derived from <word>?

I. word

H. words

III. c22

(a) None

(b) I and II only

(c) I and III only

(d) II and III only

Directions : Question Nos. 131 and 132 relate to the following C program

# include <stdio.h>
maino
{

float sum = 0.0, j =
while (i/j > 0.001)

1.0, i = 2.0;

{

}

j =j +j;
sum = sum + i/j;
printf("%f\n", sum);

131.

}

How many lines of output are produced by the program?

(a) 0-9

(b) 10-19

(c) 20-29

(d) 30-39
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132. Which of the following integers best approximates the answer?

(a) 0

(b) 1

(c) 2

(d) 3

133. An integer c is a common divisor of two integers x and y if and only if c is a divisor of x

and c is a divisor of y. Which of the following sets of integers could possibly be the set of

all common divisors of two integers?

(a) {-G-2,-I,I,2,6}

(b) {- . - 2, - I, Q 1, 2, 6)

(c) {-6,-3,-2,-1,1,2,3,6}

(d) {-6, -3,-2,-1, Q 7,23, 6}

134. Consider the following grammar :

S:: AB
A:: =a
A::=BaB
B::=bbA

Which of the following is false?

(a) The length of every string produced by the grammar is even

(b) No string has an odd number of b's

(c) No string has three consecutive a's

(d) No string has four consecutive b's

135. A particular parallel program computation requires 100 seconds when executed on a
single processor. If 40 percent of the computation is inherently sequential, i.e., will not
benefit from additional processors, then theoretically best possible elapsed times for
this program running with 2 and 4 processors are

(a) 20 second and 10 second

(b) 30 second and 15' second

(c) 50 second and 25 second

(d) 70 second and 55 second
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The lookup table shown below is for a job in a paged virtual storage system with a page
size of 1024 locations :

Virtual Page Actual Page

0 3

1 -

2 4

3 0

A virtual address of [0, 514] maps to an actual address of

(a) 514

(b) 1024

(c) 3586

(d) 4514

137. If the expression ((2 + 3) * 4 + 5 * (6 + 7) * 8) + 9 is evaluated with * having precedence
over +, then the value obtained is the same as the value of which of the following prefix
expressions?

(a) ++*+234 ** 5+6789

(b) +*++234 ** 5+6789

(c) *++234 ** 5++6789

(d) *+++234 ** 5+6789

138. Let P be a procedure that for some inputs calls itself recursive . If P is guaranteed to
terminate which of the following statements must be true?

1. P has a local variable.

II. P has an execution path where it does not call itself.

III. P either refers to a global variable or has at least one parameter.

(a) I only

(b) II only

(c) IandlI

(d) II and III
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139. Consider a computer design in which multiple processors, each with a private cache
memory, share global memory using a single bus. This bus is the critical system
resource.

Each processor can execute one instruction in every 500 nanoseconds as long as
memory references are satisfied by its local cache. When a cache miss occurs, the
processor is delayed for an additional 2000 nanoseconds. During half of this additional
delay, the bus is dedicated to serving the cache miss. During the other half, the
processor cannot continue, but the bus is free to service requests from other
processors. On average, each instruction requires 2 memory references. On average,
cache misses occur on 1 percent of references.

What proportion of the capacity of the bus would a single processor consume, ignoring
delays due to competition from other processors?

(a) 1
50

(b) 1
27

(c)
Ts-

(d)
2

27

140. In multiprogrammed systems it is advantageous if some programs such as editors and
compilers can be shared by several users.

Which of the following must be true of multiprogrammed systems in order that a single
copy of a program can be shared by several users?

1. The program is a macro.

II. The program is recursive.

III. The program is reentrant.

(a) I only

(b) II only

(c) III only

(d) II and III
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141. A particular disk unit uses a bit string to record the occupancy or vacancy of its tracks,
with 0 denoting vacant and 1 denoting occupied . A 32-bit segment of this string has the
hexadecimal value D4FE2003 . The percentage of occupied tracks for the corresponding
part of the disk , to the nearest percent, is

(a) 12

(b) 25

(c) 38

(d) 44

142. A program checks spelling works in the following ways :

A hash table has been defined in which each entry is a Boolean variable initialized to
false.

A hash function has been applied to each word in the dictionary , and the appropriate

entry in the hash table has been set to true.

To check the spelling in a document , the hash function is applied to every word in the

document, and the appropriate entry in the hash table is examined.

Which of the following is /are correct?

1. true means the word is in the dictionary.

II. false means the word is not in the dictionary.

III. Hash table size shall increase with document size.

(a) I only

(b) II only

(c) I and II

(d) II and III

143. The finite automaton below recognizes a set of strings of length 6 :

Start ->

What is the total number of strings in the set?

(a) 18

(b) 20
(c) 30

(d) 32
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144. Let S be the statement

for i 1 to N do V[i]: = V[i] + 1

Which of the following perform (s) the same changes to V as S?

1. is=0;
while i<-N do
begin i s=i+1; V[i]:=V[i]+1 end

IT. i=1;
while i<N do
begin V[i]:-V[i]+1; i-i+1 end

III. i=0;
while i<N do
begin V[i+1]:-V[i+1]+ 1; i-i+l end

(a) I only

(b) II only

(c) III only

(d) II and III

145. var i , j, x : integer;
read(x);
is=1; j:-1;
while i<10 do
begin

is=i+1.

if i=x then exit
end

For the program fragment above , which of the following statements about the
variables i and j must be true after execution of the fragment?

(a) (j=(x-1► I)&8c(^2x)

(b) (j=91)&&(i=10)

(c) (i= 10!)^^(=1^

(d) ((i=9t ► s^^[ Z 1^9)II((J=(x-1) q^e^f=x))
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