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PART-A

Answer any thirty questions

1. The function f (x) = 5 x 5 - x 3 + 2x + 3 will have how many points of maximum/

2. A plane is traveling eastward at an airspeed of 500 km/h. But a 90 km/h wind is
blowing southward. What is the speed of the plane relative to the ground?

(a) 590 km/h

(b) 410 km/h

(c) 545 km/h

(d) 508 km/h

3. A box is dragged across a floor by a rope which makes an angle of 60° with the
horizontal. The tension in the rope is 100 N while the box is dragged 15 m. How much
work is done?

(a) 650 J

(b) 700 J

(c) 750 J

(d) 800 J

4. The coefficient of sliding friction between a 900-kg car and pavement is 0.80. If the car
is moving at 25 m/s along level pavement, when it begins to skid to a stop, how far will

it go before stopping?

(a) 30 to

(b) 40 m

(c) 50 m

(d) 60 m
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5. The heat produced by an electric current flowing through a conductor is proportional to
the square of the current . This is called

(a)

(b)

(c)

(d)

Joule's law

Ohm's law

Newton's law

Hooke's law

6. A train leaves a station with an acceleration a = 0.4 m /s2 and covers a distance

s = 0.5 km . What is the velocity of the train at the end of the path?

(a) 60 km/h

(b) 66 km/h

(c) 72 km/h

(d) 80 km/h

7. For a perfect gas of density e and mean square velocity of v2, the kinetic energy per
2

unit volume is e2 , then the pressure p will be

(a) 2ev 2
3

(b)
2 MV2

(c) 3 my 2

(d) eU 23

8. A speaks truth in 55% cases and B speaks truth in 75% cases . What is the percentage
of cases in which they are likely to contradict each other in stating the same fact?

(a) 11.25%

(b) 47.5%

(c) 13.75%

(d) 33.75%



9. sin-' x +cos-1 x is equal to

(a) 0, where -1 <- x -< +1

(b) 6, where -15 x :S +1

(c) 3, where -1:5 x 5 +1

(d) 2 , where -1 <- x <- +1

2 -3 7
10. The adjoint of the matrix A= 4 -9 1 is equal to

6 5 0

- 5 35 60

(a) 6 -42 26

74 -28 -6

74 -28 -6

(b) -5 35 60

6 -42 26

74 -28 -6

(c) 6 -42 26

-5 35 60

6 -42 26

(d) -5 35 60

74 -28 -6

11. It is given that A =

1 -3 2
4 -1 2

0 5 1

. Minor of the first element of the first row is equal to
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12. Seven numbers of the sequence 3 = 2 + 1; 5 = 22+1; 17=2'+1; 257=2'+4
65537 = 216 + 1; 232 + 1 and 264 + 1 represent prime (p) and non-prime (np). They are

(a) first 3 p and last 4 np

(b) all p

(c) first 6 p and last rip

(d) first 5 p and last 2 np

13. A waterfall is 84 in high . Assuming that half the kinetic energy of the falling water gets
converted to heat, the rise in temperature of water is

(a) 0.098 °C

(b) 0.98 °C

(c) 9.8 °C

(d) 0.0098 °C

14. cot [tan- 1 1 /2 + tan - 1 1 / 5 + tan-1 1/81

(a) 1

(b) - 1

(c)

(d) -f

15. If the pressure in a closed vessel is reduced by drawing out some amount of gas, the
mean free path of the molecules will be

(a) decreased

(b) increased

(c) unchanged

(d) changed depending on the shape of the vessel



16. The probabilities of a problem being solved by two students are 1 /2 and 1/3
respectively . The probability of the problem being solved is

17. Till is a/an

(a) unsorted glacial sediment

(b) unsorted fluvial sediment

(c) well-sorted beach sediment

(d) unsorted lagoon sediment

18. Hot springs are most common in

(a) Western Ghats region

(b) Himalayan region

(c) Eastern Ghats region

(d) Vindhyan region

19. A flat topped seamount rising more than 1 km above the seafloor is known as

(a) a guyot

(b) an atoll

(c) a submarine fan

(d) an oceanic ridge

20. Which one of the following steps is essential to the development of an angular
unconformity?

(a) Initial deposition of layers

(b) Uplift and tilting

(c) Erosion

(d) Deposition after erosion



21.' Most sand is moved by wind through

(a) saltation process

(b) suspension process

(c) precipitation process

(d) abrasion process

22. Slate is an example of

(a) igneous rock

(b) metamorphic rock

(c) sedimentary rock

(d) manufactured material

23. Sinkholes are developed in humid climates in

(a) granites

(b) limestones

(c) quartzites

(d) sandstones

24. A boundary between upper and lower continental crusts is known as

(a) Conrad discontinuity

(b) Mohorovicic discontinuity

(c) Gutenberg discontinuity

(d) Oceanic discontinuity

25. A sample contains 44 x 1022 atoms of Cu which is equivalent to

(a) 0.075 mol Cu

(b) 0.750 mol Cu

(c) 7.50 mol Cu

(d) 75 mol Cu



26. The half-life of a substance in a first -order reaction is 30 minutes . The rate constant of
such reaction will be

(a) 2.31 x 10-3 min-1

(b) 2. 31 x 10-2 min-1

(c) 2.31 min-1

(d) 2.31x 10-4 min-1

27. The correct order of increasing frequency is

(a) IR < LJV < Gamma rays < X-rays

(b) Gamma rays < UV < Microwave < Visible

(c) Visible < IR < UV < X-rays

(d) IR < UV < X-rays < Gamma rays

28. Which of the following shows tetrahedral symmetry?

(a) BC13

(b) NH3

(c) BeC12

(d) PCI5

29. How many moles of hydrogen atoms are present in 4.00 mol of NH3?

(a) 12.0

(b) 24.0

(c) 48.0

(d) 60.0

30. Aqua fortis is known as

(a) nitric acid

(b) sulfuric acid

(c) phosphoric acid

(d) hydrochloric acid
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31. In a flame test, strontium ion gives

(a) red color

(b) blue color

(c) green color

(d) yellow color

32. Which one of the following elements will exhibit the photoelectric effect with light of the
longest wavelength?

(a) K

(b) Rb

(c) Mg

(d) Ca

33. The macronutrient which is an essential component of all organic compounds, yet not
obtained by plants from soil, is

(a) nitrogen

(b) carbon

(c) phosphorus

(d) magnesium

34. In which phase of cell division is oogonia arrested?

(a) Anaphase-II

(b) Prophase-I

(c) Interphase

(d) Both prophase-I and prophase-II

35. How many cytochromes are involved in electron transport chain?

(a) Five

(b) Two

(c) Six

(d) Four

qls$



36. Desert vegetation is found in areas

(a) experiencing prolonged moisture scarcity in hot climate only

(b) experiencing prolonged moisture scarcity in cool climate only

(c) experiencing prolonged moisture scarcity in hot or cool climate

(d) experiencing prolonged moisture scarcity in sandy soils in hot climate only

37. The Red Blood Corpuscles (RBCs ) are also known as

(a) basophils

(b) neutrophils

(c) erythrocytes

(d) monocytes

38. The volume of air inspired and expired with every breath in effortless respiration is
called

(a) inspiratory reserve volume

(b) tidal volume

(c) expiratory reserve volume

(d) residual volume

39. Cortisol , is a hormone , secreted by adrenal glands, and is a

(a) mineralocorticoid

(b) glucocorticoid

(c) gonadocorticoid

(d) None of the above

40. Which one of the following is a component of innate immunity in the humans?

(a) Interferons

(b) Antibodies

(c) B cells

(d) T cells
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41. The residence time of oxygen in the atmosphere is

(a) - 12 weeks

(b) - 300 years

(c) - 100000 years

(d) - 6000 years

42. Earth is nearest to the sun while revolving in its orbit at the time of

(a) summer solstice

(b) winter solstice

(c) perihelion

(d) aphelion

43. What is the concentration in parts per million of DDT in the tissue of a seabird that
contains 50 mg of DDT in 1900 g of tissue?

(a) 13 ppm DDT

(b) 260 ppm DDT

(c) 26 ppm DDT

(d) 130 ppm DDT

44. When the wind is blowing parallel to the isobars, it is called

(a) friction wind

(b) geostrophic wind

(c) thermal wind

(d) gradient wind

45. dT represents the rate of change of temperature with height. At the mesopause in the

atmosphere

(a) _-6.5-C/km

(b)
dT 0

(c) 0

(d)
dT

dZ



PART-B

Answer any seventy questions

46. The ionization potential of hydrogen is 13.6 V. The energy required to remove an
electron from the second orbit of hydrogen is

(a) 3.4 eV

(b) 6B eV

(c) 272 eV

(d) 54.4 eV

47. Which of the following infinite series is divergent?

(a) sin 1
n

(b) h 1 sin 1
n n

(c) Ecot_lnz

(d) E 1 tan
n

48. x tan-1 x dx is equal to
^(1+x2)2

(a)

(b)

(c)

(d)

49. If y = xX, then is equal to

(a) xlogx+l

(b) xC(1+logx)

(c) xlogx+x

(d) xXlogx+1

lz

)3 +X 2 - y z = 050. d33 +7( dxl

The order and degree of the above differential equation are

(a) order = 2, degree = 3

(b) order = 3, degree = 3

(c) order = 3, degree = 2

(d) order = 2, degree = 2
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51.
a+b+c -c -b

-c a+b+c -a

-b -a a+b+c

(a) 0

(b) 1

(c) (a+b)(b+c)(c+a)

(d) 2(a+b)(b+c)(c+a)

x2-xlo x+lo -1
X

is equal to

52. lim g 1 g is equal to
X^l X-

(a) 0

(b) 1

(c) 2

(d) cc

53. Coordinates can be rotated
2 x 2 matrix as

(a)

(b)

(c)

(d)

^cos2 B sin2 91

sing e cost e

Cos4 a sin4 e
-sin4 a CCS4 e]

cost 0 sinecose

sinecose sine o

cose sine

sine cose]

by matrix multiplication in which premultiplier is

54. To test the significance of a difference of means, using conventional statistics, one uses
(a) F-test

(b) x2-test

(c) Phi statistics

(d) Student's t-test

55. A wave whose frequency f = 5 Hz propagates in space with a velocity v = 3 m /s. What is
the phase difference of the wave at two points separated in space by a distance 1= 20 cm
and located on the straight line coinciding with the direction of propagation of the wave?

(a) 3

(b) n

(c)

(d)

4
21n
3

U

2
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56. The terminal velocity of a spherical ball with density ps and radius rs through a fluid of
density p and viscosity ri, is given by

(a) v= 917 (ps -P)9

(b) v=9T (Ps-P)9
s

(c) v =9 (Ps-P)92r,

2 rs
(d) U= -(Ps -P)99

11

57. What increase in radiative power results when the temperature of a blackbody is
increased from 7 °C to 287 °C?

(a) 41 times

(b) 16 times

(c) 8 times

(d) 2 times

58. Unit of irradiance is

(a) watt per steradian

(b) watt per steradian per square meter

(c) watt per square meter

(d) watt per square meter per unit time

59. Dimensions of the 'moment of inertia' are

(a) L2 M

(b) L2MT-1

(c) LMT-1

(d) L2 MT-2

60. When we combine horizontal and vertical simple harmonic motions having equal
amplitude , but horizontal having phase difference with respect to vertical, to get
circular vibration the phase difference should be

(a) even multiple of it

(b) odd multiple of n/2

(c) even multiple of n/2

(d) odd multiple of it
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61. One gram of water ( 1 cm3) becomes 1671 em3 of steam when boiled at a pressure 1 atm.
The heat of vaporization at this pressure is 2256 J-g -1. External work and increase in
internal energy , respectively, will be

(a) 169 J and 2087 J

(b) 84.5 J and 2087 J

(c) 169 J and 1671 J

(d) 0 and 2087 J

62. Solution of the differential equation dy/dx = y2 /(xy-x2) is

(a) y=Ceylx

(b) logy=c+y
x

(c) Both (a) and (b)

(d) None of the above

63. In a AABC, the value of a2(sin2 B- sin2 C) + b2(sin2 C- sin2 A)+c2 (sin2 A - sine B) is
equal to

(a) 2Ea2b2

(b) 2(a2 +b2 +c2)

(c) (a+b+c)2

(d) 0

64. One gram of matter is completely transformed into energy . Energy released will be

(a) 9 x 1020 kWh

(b) 2 5 x 107 kWh

(c) 9.5x1010 kWh

(d) 4 x 1013 kWh

65. A radioisotope has a half-life of 5 years . The fraction of atoms of this material that
would decay in 15 years will be

(a) 1

(b) 3/4

(c) 7/8

(d) 5/8
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66. The relation among Faraday constant F, electron charge e and Avogadro's number N
is given by

(a) F=N
e

(b) F = Ne

(c) N=Fe2

(d) F = Nee

67. For the hydrogen atom, the transition from n = 2 -* n = 3 represents

(a) an emission line of the Paschen series

(b) an emission line of the Balmer series

(c) an absorption line of the Paschen series

(d) an absorption line of the Balmer series

68. The relation PV= RT can describe the behaviour of a real gas at

(a) high temperature and high density

(b) high temperature and low density

(c) low temperature and low density

(d) low temperature and high density

69. In a semiconductor, the forbidden energy gap between the valence band and the
conduction band is of the order of

(a) 1 eV

(b) 50 eV

(c) 1 keV

(d) 1 MeV

70. A piano-convex lens when silvered on the plane side, behaves like a concave mirror of
focal length of 30 cm. When silvered on the convex side, behaves like a concave mirror
of focal length of 10 cm. Then refractive index of its material is

(a) 3.0

(b) 1.5

(c) it

(d) 2.0



71. Two spheres of the same size are made of'fhe same material but one is hollow and the
other is solid. These are heated to the same temperature. Select the correct statement
about both the spheres.

(a) Both the spheres will expand equally

(b) The hollow sphere will expand more

(c) The solid sphere will expand more

(d) It is difficult to predict their relative expansion

72. Given that U and V as square matrices of size it x n. If they are orthogonal, then their
inverses are equal to

(a) transpose

(b) matrices of the reciprocal of the elements

(c) matrices of the reciprocals of diagonal elements

(d) null matrices

73. Series
10

1
+1

102
+

106
1 +

1024
1 +

101201 + - • • in which exponents are successive factorials

[2=1x2, 6=1x2x3,24=1x2x3x4, 120=1x2x3x4x5,."] defines some definite
number which is less than

(a) 0.12

(b) 0.24

(c) 0.36

(d) 0.48

74. If x + y+ z = xyz, then I( 2x
\1-x2

(a) xyz

(b) x{2x/(1-x2)}

(c) 1 /xyz

(d) None of the above

75. Secchi disk is used to measure

(a) water pollution

(b) air pollution

(c) soil pollution

(d) soil depth



76. Mean depth of the ocean is

(a) 6.0 km

(b) 4.8 km

(c) 3.8 km

(d) 2.0 km

77. Iridium, a siderophile element, occurs in

(a) alluvial aggregates of recent age

(b) boundary of Cretaceous and Tertiary periods

(c) deserts

(d) ocean floor

78. Lithium with chemical composition of (Li, Na) Al (P04) (F, 0l- is found in

(a) limestone

(b) phosphorite

(c) pegmatite

(d) sandstone

79. Placing geologic events in sequential or chronological order as determined by their
position in the geologic records is known as

(a) absolute dating

(b) relative dating

(c) historical dating

(d) canonical dating

80. All the oxygen atoms of the tetrahedra are shared in

(a) quartz

(b) olivine

(c) muscovite

(d) beryl
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81. The thickness of oceanic crust generally ranges between

(a) 0-30 km

(b) 0-6 km

(c) 6-30 km

(d) 0-100 km

82. Monazite is a

(a) carbonate

(b) sulfate

(c) silicate

(d) phosphate

83. Equatorial radius of the earth is

(a) 2890 km

(b) 6371 km

(c) 1216 km

(d) 5155 km

84. Erosional remnants of a shoreline rising above a wave-cut platform are called

(a) embayments

(b) headlands

(c) tombolos

(d) sea stacks

85. The accumulation of calcium carbonate around hot springs /geysers is generally
known as

(a) travertine

(b) dolomite

(c) gypsum

(d) limestone

86. The characteristic landform of effusive eruptions is

(a) volcanic domes

(b) cinder cones

(c) stratovolcano

(d) shield volcano
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87, Vesicular rich basalt is known as

(a) pumice

(b)

(c)

(d)

scoria

breccia

dolerite

88. Which one of the following structures is developed during delta formation?

(a)

(b)

(c)

(d)

Graded bedding

Cross-bedding

Pools and riffles

Ripple marks

89. Subaqueous basaltic eruptions develop a distinctive structure known as

(a) columnar jointing

(b) sheet structure

(c) pillow structure

(d) vesicular structure

90. Dissolved inorganic carbon (DIC) in an aquifer is influenced by

1. rainfall and dissolution of limestone

2. in situ aerobic microbial activity and plant and soil respiration

Which of the above is/are correct?

(a) 1 only

(b) 2 only

(c) 1 and 2 both

(d) None of the above

91. Point bar and cutbank are the areas of

(a) turbidity and deposition respectively

(b) deposition and erosion respectively

(c) erosion and flooding respectively

(d) inundation and accumulation respectively

92. In oceans, the rate of dissolution of calcite increases dramatically below

(a) halocline

(b) lysocline

(c) thermocline

(d) mesocline

zo%



93. Limestones are undergoing dolomitization in
(a) estuaries

(b) beaches

(c) tidal flats

(d) deltas

94. Charge development on silicate clays is mainly due to

(a) atomic substitution

(b) isomorphous substitution

(c) dimorphic substitution

(d) substitution pseudomorph

95. Given the following heats of formation :

Substance AH°f

Acetic acid -120 kcal/mole
Carbon dioxide -95 kcal/mole
Water -60 kcal/mole

Find AH° of combustion for acetic acid (CH3000H).

(a)

(b)

(c)

(d)

-430 kcal/mole

-190 kcal/mole

-45 kcal/mole

45 kcal/mole

96. Which of the following violates the octet rule?

(a)

(b)

(c)
(d)

NF3

IF3

PF3

SbF3

97. Which one of the following phenols has the largest pKa value?

(a) Cl

(c) H3C

OH

OH , (d) N-C

OH

98. What is the purpose of the salt bridge in an electrochemical cell?

(a) It allows ion migration

(b) It allows electron migration

(c) It prevents ion, migration

(d) It allows neutron migration
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99. Which of the following aqueous solutions has a. molarity of 1.0 M?

(a) 73 grams of HCI'dissolved to make 2.0 litres of solution

(b) 94 grams of K2O dissolved to make 0.75 litres of solution

(c) 24 grams of LiOH dissolved to make 1.25 litres of solution

(d) 40 grams of HF dissolved to make 2.50 litres of solution

100. Which of the following solutions has'the lowest freezing point?

(a) 0.50 M K2CrO4

(b) 0.50 M KNO3

(c)

(d)

0.50 M MgSO4

0.50 MNa3PO4

101. For the reaction 2NH3 N2(g) + 3H2 (g) the value of Kp = 2.8 x 1 0-2 at 400 K. The K.

at 400 K for the above reaction is

(a) 1.3 x 10-5

(b) 2.6 x 10-5

(c) 8.5 x 10-4

(d) 1. 3 x 10-2

102. Substance X has three isotopes -X-48, X-49 and X-51. Relative abundance of X-48
is 42% , X-49 is 38% and X-51 is 20%. The atomic mass of the substance X is

(a) 49.33

(b) 48.62

(c) 5067

(d) 48.98

103. Based on s, p, d and f electronic configuration, select the odd element out from the
following :

Na, K, Ti, Co, Cr, Zn

(a) Na

(b) K

(c) Cr

(d) Zn

104. Which of the following bond orders is not correct?

Bond order

(a) OZ 2'/2

(b) 02 2

(c) 02 1'/2

(d) 02- ,/2

2-21ar
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111. A mesocompound

(a) is an achiral molecule that contains stereogenic centres

(b) contains a plane of symmetry or a centre of symmetry

(c) is optically inactive

(d) is characterized by all of these

112. Resistance of an NI 10 KCI solution is 2 x 102 ohm. At a cell constant value 1.2, it will
show specific conductance of

(a) 6.0 ohm-1 cm-1

(b) 0.6 ohm-1 cm-1

(c) 0.006 ohm-1 cm-1

(d) 0.0006 ohm-1 cm-1

113. Isochoric process involves

(a) constant weight

(b) constant volume

(c) constant number

(d) constant density

114. The type of the following reaction

is

(a) 8 N '
(b) El

(c) E2

(d) SN2

Me Me
H-f --Br + Olt--*HO-j-H
Et Et

115. The redox potential is a measure of

(a) molecular oxygen content

(b) the tendency of a substance to accept or donate electrons

(c) carbon dioxide content

(d) the balance between hydrogen and hydroxyl ions in solution

116. Animals which cannot regulate body temperature are known as

(a) homeothermic

(b) poikilothermic

(c) homeothermic and poikilothermic

(d) herbivory
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117. Bacteria and blue-green algae are the modem representatives of

(a)

(b)

(c)

(d)

Protista

Monera

Metaphyta

Metazoa

118. In Dischidia , the pitcher is a modification of

(a)

(b)

(c)

(d)

leaf base

petiole

leaf

flower

119. Gram-positive bacteria retain Gram's stain owing to high percentage of - than
Gram -negative bacteria.

[Fill in the blank]

(a) lipoproteins

(b) lipopolysaccharides

(c) peptidoglycan

(d) outer membrane proteins

120. The most abundant protein in biosphere is

(a) keratin

(b) glycoprotein

(c) rubisco

(d) collagen

121. An oligotrophic system is characterized by

(a) low planktonic activity

(b) high planktonic activity

(c) high productivity

(d) high concentration of nutrient dissolved in water

122. The Earth Summit held at Rio de Janeiro resulted into

(a) United Nations Environment Programme

(b) Biosphere Reserves

(c) Convention on Biological Diversity

(d) Montreal Protocol

2sl^r



129. Species occurring in different geographical areas is called as

(a) sympatric

(b) allopatric

(c) sibling

(d) neopatric

130. A competitive enzyme inhibitor

(a) increases Km without affecting Vmax

(b) decreases Km without affecting Vmex

(c) increases Vmax without affecting Km

(d) decreases Vma and Km both

131. Which one of the following moves regularly from the nucleus to the cytoplasm?

(a) RNA

(b) DNA

(c) Glycogen

(d) Cholesterol

132. Which one of the following cellular organelles extracts energy from carbohydrates and
forms ATP molecules?

(a) Chloroplast

(b) Chromoplast

(c) Lysosome

(d) Mitochondrion

133. Some organisms can tolerate wide range of salinity. These organisms are called

(a) euryhaline

(b) stenohaline

(c) eurythermal

(d) stenothermal

134. Which one of the following is not a typical transport even?

(a) Uniport

(b) Symport

(c) Cytoport

(d) Antiport
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135. The procedure of obtaining culture of microbes ,was first developed by

(a) Robert Hooke

(b) Anton van Leeuwenhoek

(c) Ferdinand Cohn

(d) Robert Koch

136. Which of the following is indicative of the process which describes the oxidation of

NH3 or NH4 to NOe or NOe by organisms?

(a) Ammonia assimilation

(b) Denitrification

(c) Nitrification

(d) Assimilatory nitrate reduction

137. The BIS permissible limit for total arsenic in drinking water is

(a) 50 ppb

(b) 25 ppb

(c) 10 ppb

(d) 1 ppb

138. Delhi falls on active seismic zone

(a) one

(b) two

(c) three

(d) four

139. Clay is

(a) non-colloidal

(b) negatively charged

(c) particles > 0.01-0.1 mm size

(d) All of the above

140. A nanometer is equal to a

(a) zillionth of a meter

(b) millionth of a meter

(c) billionth of a meter

(d) trillionth of a meter
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PART-A

Answer any thirty questions

1. The thermal conductivity of a rod depends on

(a) length of the rod

(b) mass of the rod

(c) area of cross-section of the rod

(d) material of the rod

2. Radius of the innermost Bohr orbit is

(a) 0529 mm

(b) 0529 pm

(c) 0.529 A

(d) 0529 nm

3. What would be the change in entropy, in joule/K, of a system consisting of 1 kg of ice at
0 °C, which melts reversibly to water at the same temperature?

[Latent heat of melting of ice is 79.6 cal/gm]

(a) 1100

(b) 1160

(c) 1220

(d) 1280

4. 1; displacement of a particle is represented by y = yo sin((Ot+0), its acceleration would
be equal to

(a) -yowcos((ot+ci)

(b) +yow2 sin(wt + 4)

(c) +yowcos(wt+0)

(d) -yow2sin(wt+$)

P
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5. What fraction of the total volume of an iceberg is exposed to air? Given that density of
ice = 0.92 g/cc; density of seawater = 1-03 g/cc.

(a) 0

6. Dimensions of torque are

(a) ML-1T-2

(b) MU2T-2

(c) ML-1T-1

(d) ML2T-2

7. Quantity of heat (in calories) required to convert 1 g of ice at 0 °C into steam at 100 °C
will be

(a) 100

(b) 54

(c) 716

(d) 1000

8. The atomic radius for FCC lattice with lattice parameter a is

(b)
a

2V

(c) 2 a



9. The greatest integer function f (x) = [x] is

(a) continuous at x = 2

(b) derivable at x = 2

(c) neither continuous nor derivable at x 2

(d) continuous but not derivable at x = 2

10. The function f (x) = a" is

(a) increasing for x e and 0 < a < 1

(b) strictly increasing for 0 < a < -

(c) strictly decreasing for 0 < a < w

(d) decreasing for X E ] - co, -land 0 < a < 1

11. Determinant
1 w w2

CO w2 1
w2 1 CO

is equal to

12. tan ' (fl+tan-1 (3) is equal to
(a) 2 /

(d) 71

.



13. If y =sin 1 2x then dx is equal to
1+x2

2

(1+x2)2F

1

(1+x2)2

14. If x3 + y3 = 3axy, then dy is

ay-x2

(c)

(d)

15.

16.

y2 - ax
(a)

ay-x
y-ax

(b)

12 3]
Inverse of the matrix A = IL 5 2

(a) is A

(b) is A
19

(c) is 3 A
38

(d) does not exist

If sin O = - 5 and 9 lies in the third quadrant, then the value of cos- is

1

5

1

(a)

(b)

(c)

10
(d)

33^3g
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13. If sin-1 2x , then dy is equal to
y 1+x2 dx

2
(a)

1 +x2

1
(b)

1 +x2
2

(c)
(1+x2)2

1
(d)

(1+x2)2

14. If x3 + y3 = 3axy, then

dx

is

(a) ay-x2

y2 -ax

b ay-x( )

(C)

(d)

y-ax,

15. Inverse of the matrix A =
r2 31

5 2

(a) is A

(b) is 19 A

(c) is 3 A
38

(d) does not exist

16. If sin 9 = - 3 and 9 lies in the third quadrant, then the value of cos 2 is
5

(a) 1
5

(b) - 1

-'(1-0

(C)

d)
1

(
410

33 ^3g



13. If y = sin-1 2x , then dx is equal to
1+x2

is14. If x3 + y3 = 3axy, then dx

(a) ay-x2

y2 -ax

(b)

(c)

(d)

ay-x

y-ax

15. Inverse of the matrix A =

(a) is A

(b) is 19 A

(c) is 38 A

(d) does not exist

2 31

5 -2

16. If sine = - 5 and a lies in the third quadrant, then the value of cost is

1
(a)

5

(b)
10

1
(c)

5

1
(d)

10

""S
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17. Valleys carved by river erosion usually have

(a) 'V' shape

(b) 'U' shape

(c) 'Y' shape

(d) both 'V' and 'U' shape

18. The texture of marble is

(a) foliated

(b) lineated

(c) non-foliated

(d) non-lineated

19. The largest use of sand and gravel is in

(a) glassmaking

(b) construction

(c) extraction of quartz

(d) ceramics

20. Tsunamis originate due to

(a) high tides reaching the coast

(b) typhoons crossing the seacoast

(c) submarine earthquakes

(d) cyclones crossing the sea surface

3
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21. The rate at which lithostatic pressure increases with depth is called

(a) barometric gradient

(b) geobaric gradient

(c) hydrobaric gradient

(d) thermobaric gradient

22. Quartz is a

(a) rock

(b) mineral

(c) foliated structure

(d) fossil

23. - wall of water driven by the hurricane on' the shore is

tsunami

cyclone

storm Burg,

offshore surge

24. In a desert region , a bare rock surface exposed by winds is known as

(a) batholith

(b) boss

(c) hamada

(d) regolith

25. Which of the following is Lewis acid?

(a) NH3

(b) NaOH

(c) HCI

(d) SnC14

Im/I,
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26. Concentrated sulphuric acid (99%9 has a density of 1.9 g /ml. The normality of the
w

sulphuric acid is

(a) 33.6 N

(b) 3$•3 N

(c) 19.2 N

(d) 98 N

27. The label on a container states that the product contains 'petroleum distillates '. Which
of the following hydrocarbons is present?

(a) CH4

(b) C5H12

(c) C16H34

(d) C40Ha2

28. A colloidal system consists of

(a) NaCl and water

(b) a dispersed phase and a dispersion medium

(c) dispersion medium only

(d) dispersed phase only

29. During the electrolysis of aqueous CuSO4 solution using Pt electrodes

(a) Cu is deposited at the cathode

(b) Cu is deposited at the anode

(c) H2 is liberated at the anode

(d) 02 is liberated at the cathode

30. Which of the following is the strongest acid?

(a) CH3000H

(b) C6H5OH

(c) NH4

(d) HF



31. A balloon containing 2.00 moles of He has a volume of 0 .50 L at a given temperature
and pressure. If 0.48 mole of He gas is removed from the balloon without changing
temperature and pressure conditions, what will be the new volume of the balloon?

(a) 0.50 L

(b) 1.00 L

(c) 038 L

(d) 0.15 L

32. The formula of sulphurous acid'is

(a) SO3

(b) HS02

(c) H2SO4

(d) H2S03

33. As the population of a species approaches carrying capacity of the ecosystem, the
'intraspecific competition

(a)' decreases

increases

remains unaffected

increases in tropics and decreases in temperate regions

34. One haemoglobin carries

(a) 4 molecules of 02

(b) 2 molecules of 02

(c) 6 molecules of 02

(d) 8 molecules of 02

35. Topoisomerase is involved in

(a) producing RNA primer

(b) joining DNA sequences

(c) producing nick in DNA

(d) denaturation of DNA strands



36. Ecological population is defined as

(a) an assemblage of individuals of different species in an area

(b) an assemblage of individuals of same species in an area

(c) two or more interacting species in an area.

(d) a combination of interacting species and habitats

37. Which one of the following groups of ions is required for nerve impulse conduction?

(a) Na+, K+ and Ca++

(b) Ca++, Na+ and Mg++

(c) Mg++, Ca++ and K+

(d) Na+, K+ and Mg++

38. In a nucleotide , N-base is attached to sugar at

(a) C-1

(b) C-2

(c) C-5

(d) C-3

39. Which one of the following is the most toxic excretory product?

(a) CO2

(b) Amino acid

(c) Urea

(d) Ammonia

40. Which of the following is left-handed DNA?

(a) Z-DNA

(b) A-DNA

(c) C-DNA

(d) B-DNA



41. Smell-blocking ingredient of antiperspirant is generally

(a) magnesium compound

(b) Pressure created during CO2 dissolution in seawater will. raise sea level

42. ' Eighty-five percent of anthropogenic•carbon dioxide comes from

(a) coal burning

(b) natural gas

(c) oil and gasoline burning

(d) all the above put together

43. Regarding sea level rise , which one of the following statements

(a) Melting sea ice will raise sea level

1(a)

(c) Melting ice from glaciers and ice sheets on land will lead to sea level rise

aluminium compound'

iron compound

calcium compound

Reduction in precipitation will allow sea level rise

Higher pH of rainwater observed in India is mainly due

(b) the presence of high sulphate

(c) the presence of low calcium

(d) the, presence of high calcium

45. Nitrogen is abundant in the atmosphere but the available nitrogen to micro-organisms
i3

(a) -100%

(b) -40%

(C) -18%

(d) =2% .



PART-B

Answer any seventy questions

46. The wavelength of sound from a tuning fork of frequency 330 hertz.is nearly

(a)

(b)

(c)

(d)

100 cm

10 cm

1 cm

330 cm

47. The plate resistance of a triode valve is 3 x 103 12 and its mutual conductance is

1.5 x 10-3 amp/volt. The amplification factor of the triode is

(a) 5 x 10-6

(b) 4.5

(c) 45

(d) 2 x 104

48. The term 'sextant' is called so because

(a) it was invented by Sextant

(b) it has six components

(c) its scale is 1/6 of a circle

(d) None of the above

49. At 300 K , the wavelength of a neutron with kinetic energy 2 kBT is

(kB = 1,38 x 10-16 erg/K)

(mass of neutron = 1.67492729 x 10-27 kg)

(a) 0.146 nm

(b) 1.46 nm

(c) 1.56 nm

(d) 1.84 nm

50. If the atomic mass of 1777Au is 196.96 u, the binding energy per nucleon is
0

(a) 7.94 MeV

(b) 1.78 MeV

(c) 2.78 MeV

(d) &94 MeV

-03



51. If a mass of 3.6 g is fully converted into electrical energy , the electrical energy (in kWh),

52.

thus obtained, WIU be

(a) 9x106

(b) 9x107

(c) 9 x 108

(d) 9x109

A sound pressure of 2 Pa is equivalent to a sound pressure level of

(a) 20 db

(b) 60 db

(c) 100 db

(d) 140 db

53. Unit of radiance is

54.

(a) watt per steradian per square metre

(b) candela per ,square metre

(c)

-(d)

watt per steradian

candela per square metre per steradian

`Ultraviolet catastrophe' is explained

(a)_ Planck's quantum theory

(b) Wien's displacement law

(c) Rayleigh-Jeans law

(d) Maxwell's distribution law

55. Ultraviolet light (280 nm) generates photoelectron from lithium cathode (work function
+=2,.5 eV). The maximum kinetic energy of photoelectron- will bc,,

(a) 0 eV

(b) 0.9 eV

(c) 1.9 eV

(d) 2.9 eV



56. Two simple harmonic motions along the same line with equal amplitude and frequency
superimpose on each other . If the resultant amplitude is equal to amplitude of either of
the motions , the phase difference between the individual motions will be

(a) 0
(b) n /2

(c) n/3

(d) 2n/3

57. The ratio of sine angle of incidence to the sine angle of refraction for any two media is
constant for a light of definite colour. This is explained by

(a) Fermat's principle

(b) Huygens ' principle

(c) Snell's law

(d) Rayleigh's law

58. Neutrinos differ from antineutrinos in terms of

(a) charge

(b) mass

(c) spin

(d) range

59. Which among the following curves shows variation of the velocity u with time t for a
small-size spherical body falling vertically in a long column of viscous liquid?

(a)

(c)

(0, 0)

(b)

(0, 0)

(d)

I !b
(0,0) t

60. For a particle executing simple harmonic motion (SHM), the phase difference between
displacement and velocity is

(a) 0

(b) n/2

(c) it

(d) 2n

31



61. A wedge-shaped film is illuminated by light of wavelength 5700 A. The angle of wedge
is 40": The separation between two consecutive fringes will be

(a) 1.2 mm

(b) 7.5 mm

(c) 1.8. mm

(d) 2.4 mm

62. The lowest three energy levels (in eV) of singly ionized helium are

(a) -54.4, -13.6, -6-04

(b) -13-6,-6 -04,-3-05

(c) -6-04, -3-05, -1.05

(d) -3-05, -112, -5-6

63. For a thermodynamical system, the Helmholtz free energy is

(a) U-'TS

(b) U-TS-PV

(c) U-TS+PV

(d) U+TS

64. In an experiment with Michelson 's.interferometer, the scale readings fora pair of
portions of maximum indistinctness were found to be 0.6939 mm and 0-9884 mm. If
the mean wavelength of the two components of the sodium l?-light which was used, be
58931 A, .what is the difference between wavelengths of the componen

(a) ^ 2.896 A

(b) 5'896 A

(c) 8-896 A

(d) 9-896A

65. For a car travelling at a constant speed of 20 m s
100 m, the radial acceleration will be

66. For what value of k will the line 4x + 3y+ k = 0 will touch the circle 2x



67. The eccentricity of a parabola is equal to

(a) 0

(b) 1

(c) < 1 (less than 1)

(d) > 1 (greater than 1)

68. The matrix

I 1-i 2+3i
1+i 0 5 - 7i is an example of
2-3i 5+7i 6

(a) symmetric matrix

(b) skew-symmetric matrix

(c) Hermitian matrix

(d) skew-Hermitian matrix

69. Which of the following is not a convergent infinite series?

(a) 1 1
n=1 n2 +1

(b)

2n =1

(C)

(d)

n+3

1

n =1 (n+1)2

70. Evaluate the following :

n

j2 log 2-sinx dx
n ^2+sinx^



71.
2

Evaluate y> if y=
dx

1
r(l+logx)2+

X]LL

' 11
x(b) x [(1 + logx)

. 11

(d) Zero

(c) XI_(1

72. ;'If f(x) = x", then lim f (x) is
X-+O

(a) indeterminate

(b) o
(c) I
(d) -1

73. Evaluate f
e2x(1+sin2x

`1+cos2x

(a) ex tanx+c

b) 1e2xtanx+c

(c) e3x tanx+c

(d) .-extanxsecx+c

74. The volume of the solid generated by revolving the finite region bounded by the curves
y = x 2 + 1 and "y = 5 about the line x = 3 is

(a) -Mn

(b)

5
16n

5

(c) 16n

(d) 64n

2
75. The solution of the differential, equation yy+

dx

(a) (Acosx + Bsinx)e'x

(b) Acosx+Bsinx

(c) (Acosx + Bsinx)ex

(d) cos2xsin2x
where A and B are constants.



(a) x(1+logz)2+1

b) xx I (1+logx)2 + 1
L xJ

(c) xr(1+logx)± 11
LL xJ

(d) Zero

72. If f(x)=xx, then lim f(x) is
X^o

(a) indeterminate
(b) 0

(c) 1

(d) -1

+sin2x
73. Evaluate le2x( l

dx.
1+cos2x

(a) a"tanx+c

(b) 2 e2x tan x +:c

(c) e3x tanx+c

eXtanxsecx+c(d)

2

74. The volume of the solid generated by revolving the finite region bounded by the curves

y = x + 1 and y = 5 about the line x=

312a

75. The solution of the differential , equation

(a) (Acosx+Bsitnx)e-x

(b) Acosx+Bsinx

(c) • (Acosx+Bsinx)ex

(d) cos2xsin2x

where A and B are constants.



76. Intrusive rocks are

(a) plutonic

(b) rhyolitic

(c) pyroclastic

(d) volcanic

77. The final product after chemical weathering of granitic rock is

(a) quartz

(b) orthoclase

(c) biotite

(d) pyroxene

78. Chert is mainly composed of

(a) CaCO3

(b) SiO2

(c) Fe2O3

(d) MgCO3

79. Coarse sediment particles settling before fine particles in river suspension form

(a) cross-beds

(b) graded beds

(c) ripple marks

(d) conglomerates

80. Limestone recrystallizes into

(a) quartzite

(b) hornfels

(c) marble

(d) gneiss



81. Which one of the following is not of marine

(a). Phosphorite

(b) Calcrete

(c) Fe-Mn nodule

(d) Siliceous ooze

82. An apron of fallen-rock fragments that --accumulates at the base of a cliff is called

(a) bedrock

(b) sediment

(c) soil

(d) talus

83. Compaction and cementation are the two

(a) erosion

(b) transportation

(c) deposition

(d) lithification

84. Physics) separation of crystals and liquid
phases is known as

(a) frictional crystallization

(b) fractional crystallization

(c) fractus crystallization

(d) solidus crystallization

85. The general process by whkh rock, soil or unconsolidated material moves downhill is
Known as

(a) debris sliding

(b) , mass wasting

(c) weathering

(d) flooding

86. Which of the following textures is found due to differential cooling where phenocrysts
set in aphanitic groundmass7

(a) Poikilitic

(b) Porphyritic

(c) Porous

(d) Fragmental



87. 0-horizon of soil profile consists of

(a)

(b)

(c)

(d)

highly decomposed organic matter

aluminium

hardpan

iron

88. Granite , diorite, gabbro and peridotite rocks are

(a)

(b)

(c)

(d) .

fine grained

light coloured

fine grained and light coloured

coarse grained

89. Bioclastic rocks are

(a) salts containing-NaHCO3 found in Sahara desert

(b) biochemical sedimentary rocks consisting of fragmental remains of organisms

(c) calcic rocks found in ocean bottom

(d) quartz-rich rocks found in the moon

90. Old volcanoes sink below the ocean surface forming

(a) continental mount

(b) abyssal plain

(c) seamount

(d) rising ridge

91. Sedimentary structure having regularly spaced ridges on the surface of the bed formed
by sand grains deposited by air or water current is

(a) current bedding

(b) graded bedding

(c) ripple mark

(d) point bar

92. A structure in which the beds dip away from a central point is known as

(a) basin

(b) anticline

(c) structural dome

(d) syncline



(a) CO2

(b) HC03

(c) , H2CO3

(d) co;

I litre of 1 .0 M NaOH and 2 litres of 2 M NaOH are mixed. The molarity of the. mixed

93. A subsurface zone in which all rock openings are filled with hater is

(a) saturated zone

(b) water table

(c) unsaturated zone

'(d) aquiclude

94. Which of the common

(a) Quartz

(b) Calcite

(c) Pyroxene

(d) Feldspar

95. Predominant . carbon species in seawater is

solution is

(a) 1.86 M

(b) 1-66 M

(c) .1.0 M

(d) 0.5 M

Which of the following compounds is aromatic?

The IUPAC name of K3 [Fe(CN)5(CO)) is

(a) potassium pentacyanocarbonyl ferrate(II)

(b) potassium carbonyl pentacyaihoferrate(III) "

(c) potassium pentacyanocarbonyl, iron(l)

(d) potassium carbonyl pentacyanoferrate(II)



99. The unit of rate constant for a zero-order reaction is

(a) litre sec-1

(b) litre mole 71 sec-1
(c) mole litre-1 sec''

(d) mole sec-1

100. Vinegar is•a 5 .0% (M) aqueous solution of acetic acid (HC2H3O2). How much acetic acid

is present in one teaspoon (5.0 mL) of vinegar?

(a) 1.000 g

(b) 0.500 g

(c) 0.250 g

(d) 0.125 g

101. Arrange the following bonds in order of increasing polarity

Cl-Cl, Ca-F, C-Q, B-H, P-Br

(a) Cl-CI < B-H < P-Br < C-O < Ca-F

(b) B-H < P-Br < CI-CI < C-O < Ca-F

(c) P-Br < B-H < Ca-F < C-O < CI-Cl

(d) CI-Cl < Ca-F < P-Br < B-H < C-O

102. Oil of vitriol is also known as
(a) sulphuric acid

(b) nitric acid

(c) hydrochloric acid

(d) phosphoric acid

103. A rubbing alcohol is a mixture of

(a) 70% isopropyl alcohol and 30% water (by volume)

(b) 30% isopropyl alcohol and 70% water (by volume)

(c) 50% isopropyl alcohol and 50% water (by volume)

(d) 95% isopropyl alcohol,and 5% water (by volume)

104. White gold contains

(a) 14 parts Au, 4 parts Cu, 4 parts Ni and 2 parts Zn

(b) 10 parts Au, 8 parts Cu, 4 parts Ni and 2 parts Zn

(c) 8 parts Au, 10 parts Cu, 3 parts Ni. and 3 parts Zn

(d) 6 parts Au, 10 parts Cu, 3 parts Ni and 5 parts Zn

105. Which of the following is not converted into blood sugar by the human body?.
(a) Lactose

(b) Dextrose

(c) Cellulose

(d) Glycogen

s$



106. Which one of the
solution?

(a) Ag

(b) Hg

(c)., Fe

(d) Pt

107. The two oxidation states of nitrogen in NH4NO 3 are

(a) +3 and-5

(b) -3 and -5

(c) • -3 and +5

(d) +3 and +5

108. The redox reaction always demonstrates the conservation of

(a) charge only

(b) mass only

(c) charge and mass both

(d) neither charge nor.mass

109. Which substance is oxidized in the following reaction?

Zn(s) +2HCl (acj -> ZnC12 (a4 +H2 (g)

(a) Zn(s)

(b) HC1(aq)

(c) Cl- (ar)

(d) H* (aci)

110. ' Which one of the following combinations leads to a better oxidizint condition?

(a) Law ionization energy , high electronegativity, small radius

(b) Low ionization energy , high electronegativity, bigger radius

(c) High ionization energy , low electronegativity , small radius

(d) High ionization energy , high electronegativity, small radius

111. Carbocations are

(a) neutral species

(b) electrophilic

(c) nucleophilic

(d) stable molecules



112. Which of the following is a strong electrolyte when it is mixed with water?

(a)

(b}

(c)

(d)

HNO2

KNO3

CH3COOH

NH3

113. Properties of Zr and Hf are similar because

(a)

(b)
(c)

(d)

both belong to d-block elements

both have equal radii

both exhibit +4 oxidation state

both belong to the same group

114. Total number of radial nodes present in 3d orbital is

(a) 1

(b) 2

(c) 0

(d) 3

115. Oxidation state of Fe in [Fe (CSHS)21+ is

3

116. Which of the following steps of translation does not consume high energy from
phosphate bond?

(a) Peptidyltransferase reaction

(b) Aminoacyl tRNA binding to A-site

(c) Translocation

(d) Amino acid activation



A 17. Hybridoenas are result of the fusion of

(a) normal antibody-producing cell with myeloma

(b) abnormal antibody-producing cell with myeloma

(c) male reproductive cell with myeloma

(d) female reproductive cell with myeloma

118. A cytokine that provides nonspecific immunity . against virus is

(a) interleukin

(b) tumour necrosis

(c) colony stimulating

(d) interferon

119. The cross between Fl individual and recessive parents is known as

(a) test cross

(b) heterozygqus cross

(c) homozygous cross

(d) backcross

120. Which one of, the following is absent in the phloem of pteridophytes?

(a) Sieve tube.

'(b) Phloem parenchyma

(c) Companion cell

(d) None of the above

121. Cytokinins

(a) promote formation of abscission layers

(b) help to retain chlorophyll

(c) control water transport

(d) suppress chlorophyll

122. Which of the following is not found in eukaryotic genes?

(a) Exon

(b) Intron

(c) Shine-Dalgamo sequence

(d) Untranslated region



123. Green photosynthetic roots occur in

(a) Cuscuta

(b) Portulaca

(c) Tinospora

(d) Pandanus

124. Species with high rate of population growth are categorized as

(a) K-selected

(b) r-selected

(c) C-selected

(d) s-selected

125. The . composition (in mole fraction units) of one of the strands of a double-helical DNA is
[AJ = 0.30 and [GJ = 0.24. The value of [T] plus [C] for the same strand will be

(a) 0.54

(b) 0.70

(c) 0.46

(d) 0.76

126. Which one of the following statements is not true for DNA replication?

(a) It proceeds in the 5' -a 3' direction

(b) It is conservative

(c) It requires a template-primer

(d) It utilizes dNTPs

127. In the lactose operon of E. coli, transcription is inhibited when the repressor protein
binds to

(a) promoter

(b) operator

(c) lactose .

(d) RNA polymerase

128. Which one of the following pairs of diseases is caused by viruses?

.(a) Typhoid, Tetanus

(b) AIDS, Syphilis

(c) Rabies, Mumps

(d) Cholera, Tuberculosis

AV



129. Which one of the following does not play any role in photosynthesis?

Phycocyanin

Xanthophyll

Phycoerythrin

Anthocyanin

130. Bacillus thuringiensis is used to control

(a) bacterial pathogen

(b) fungal pathogen

(c) nematodes

(d) insect pests

131. The, plot I / V vs. 1 /[ S) is sometimes called a Lineweaver-Burke plot. Another way of

expressing the same kinetic data is to plot V vs . V/[ S1. In such case, the slope of the
plot will be
(a) KM

(b) Vm=

(c) -KM

(d) Vmex /KM

132. Functionally similar organs are called

(a) homologous

(b) analogous

(c) homogeneous

(d) : homozygous

133. Itai-itai disease is caused due to

(a) lead

(b) mercury

(c) chromium

(d) cadmiurn

Which of the following organelles of the cell does134.

(a) Mitochondria

(b) Chloroplast

(c) Lysbsomes

(d) Centrioles

0



135. The development of fruit without fertilization is known as

(a)

(b)

(c)

(d)

parthenogenesis

parthenocarpy

apomixis

apogamy

136. Which of the following statements is correct?

(a) BODu > COD > ThOD > BOD5

(b) COD > ThOD > BODU > BOD5

(c) ThOD> COD> BODu > BOD5

(d) COD > BODU > BODS > ThOD

where

BOD5 = 5-day biochemical oxygen demand
GODS = Ultimate biochemical oxygen demand
COD = Chemical oxygen demand
ThOD = Theoretical oxygen demand

137. How much time does it take to disperse CO2 in the atmosphere?

(a) 10 years

(b) 50 years

(c) 100 years

(d) 1000 years

138. Pitcher-like modification of leaves is.found in

(a) Ficus

(b) Dischidia

(c) Phoenix

(d) Argemone

139. A gas may be called a vapour

(a) below its enthalpy of fusion

(b) below its critical temperature

(c) below its melting point

(d) above its enthalpy of vaporization

140. If a body is weighed at different latitudes , its weight will be least at

(a) 90°

(b) 23-5-

(c) 40°

(d) 0°

5680
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PART-A

Answer any thirty questions

1. Let al, a2 , ..., a10 be in AP and hl, h2, . .., hto in HP. If al = h1 = 2 and alo = No =3, then

a4h7
(a) 2

(b) 3

(c) 5(d) 6

2. a (cos2x) is equal to

sin2x

cos2x

sin2x

2 cos2x

-sin2x

cos2x

(d) tan2x

3. The function f (x) =) x - 11 is

(a) continuous and derivable at x = 1

(b) continuous but not derivable at x = 1

(c) not continuous but derivable at x = 1

(d) neither continuous nor derivable at x = 1

4. A solution of the equation

2

ldxl xdz+y_0

is

(a) y=2

(b) y = 2x

(c) y=2x-4

(d) y=2x2 -4

-3s938

I



lira tog x is
x-^G

At a temperature t1 =20 0 C, the air pressure in a car tyre is 6x 105 Pa . What would be

air pressure in the tyre during the motion of the car ,'if the temperature of air in the
. tyre (t2) becomes 40 °C? '



9. A radio signal sent to the moon is reflected by it and is received on the earth in 2.56 s.
What is, the radius of the 'moon's orbit?

(a) 7.68 x 1010 m

(b) 3.84 x 1010 m

(c) 7-68x 108 m

(d) 3.84 x 108 m

10. If p = density, P = pressure and Vr ms = root- mean-square velocity of the gas, which one
of the following is correct?

(a) Vr.m.s. = 3P(P

(b) Vr.m9.

(c)

(d)

Vr.ms. - P

Vr.ms. 3P

0 n , z= I 0 1 are two Pauli matrices, then11. If X=
L

(a) X®Z=Z®X

(b) X®Z=-Z®X

(c) X®Z=0

(d) X ®Z = 1

12.. 22Ne nucleus after absorbing energ decays into two a-particles and an unknown
nucleus. The unknown nucleus is likely to be

(a) nitrogen

(b) carbon

(c) boron

(d) oxygen

3



13. Average energy of each mode of harmonic oscillation according , to Einstein is given as

(a) by

by
(b) (ehv/kT 1).

(d) zero

14. Half-life (T ) of a radioactive sample is

. 0.693

15. Which one of the following is a. correct statement?

(a) Beta-rays are same as cathode rays.

(b) Gamma-rays are high-energy neutrons.

(e) Alpha-particles are highly ionised helium atoms.

(d) Mass of a proton is equal to mass of a neutron.

16.' A las mixture consists of 2 moles of oxygen and 4 moles of argon at temperature T.
Neglecting all vibrational modes, the total internal energy of the system its

(a) 4 RT



17. A concave lens of glass (refractive index = 1.5) has both surfaces of the same radius of
curvature R. On immersion of the lens in a medium of refractive index 1.75, it will
behave as a

(a)

(b)

convergent lens of focal length 3.5 R

convergent lens of focal length 3.0 R

(c) divergent lens of focal length 3.5R

(d) divergent lens of focal length 3-0 R

18. What will be the velocity of an artificial satellite moving in a circular orbit at a height of
1600 km above the earth's surface?

Radius of the. earth = 6400 km
Acceleration due to gravity at the earth 's surface = 9.8 m /second2

(a) = 3. 1 km/second

(b) =4.1 km/second

(c) = 5.1 km/second

(d) =7.1km/second

19. If the radius of the earth is 6370 km, at what height above the earth's surface does the
force of gravity decrease by 10%?

(a) =150 km

(b) =250 km

(c) =350 km

(d) =450 km

20. A body falls from a height of - 1000 m with zero, initial velocity. Another body falls
simultaneously from a height of 1100 m with a certain initial velocity. The two bodies
reach the surface of the earth at the same time. The initial velocity of the second body is

(a) 3 m/s

(b) 5 m/s

(c) 7 m/s

(d) 9 m/ s

S p^/, ^



21. Which of the following has the
specialised cells?

(a) it loses water and shrinks

When a cell is placed into a hypotonic solution.

(d) cell remains unchanged because of chemical

(c) there will be no gain or loss of water

(b) _ it gains water and swells

Primary root is a

(a) plumule

(b) radicle prolongation

(c). stem hypogrowth

(d)' nucleus growth

25. Wood is

primary xylem

secondary xylem

primary phloem

secondary phloem



26. Methanogens are

(a) obligate anaerobic bacteria

(b) aerobic fungi

(c) aerobic bacteria

,(d) obligate anaerobic fungi

27. Bone present in the forearm of the human is known as

(a) sternum

(b) tibia

(c) fibula

(d) radius

28. A water fern which is used as a green manure in rice field is

(a) Salvinia

(b) Mucor

(c) Asperg'illus -

(d) Azolla

29. A short length of a DNA molecule contains 120 adenine and 120 cytosine bases. The
total number of nucleotides in this DNA fragment is

(a) 480

(b) 240

(c) 120

(d) 60

30. If a plant is heterozygous for tallness , the*F2 generation has both tall and dwarf plants.
This proves the principle of

(a) dominance

(b) segregation

(c) independent association

(d) incomplete dominance

it



(a) 25.55 moles

(b) . 55.55 moles

(c) i mole

(d) 1000 moles

34. A sample contains 1.87 x 1026 atoms of oxygen . Calculate the weight of the sample

31. Lewis acids are

(a) proton donors

(b) electron pair donors

(c) electron pair acceptors,

(d) proton acceptors

33. One litre of water contains

(a) 4.97g

(b) 0.310 x 103 9

- -(C) 4.97 x 102 g

Vapour density of a gas depends upon the

(a) total number of neutrons in the molecules

total number of electrons in the molecules

total number of molecules

i



I
36.. Which of the following compounds is most explosive?

(a) NCI3

(b) PCI3

'(c) NF3

(d) AsCl3

37. What will be the pH of a 10-8 M HC1 solution?

(a) 1.00

(b) 8-00

(c) 3-00

(d) 6-96

38. An electron in the second main energy level and the second sublevel is described by the
symbol

(a) is

(b) 2s

(c) lp

(d) 2p

39. Which of the following is a Nessler 's reagent?

(a) NH2HgO.HI

(b) NH4I+KI

(c) K2Hgl2

(d) Na2CO3

40. Which of the following is the weakest base?

(a) NaOH

(b) KOH

(c) NH4OH

(d) Ca(O1-2

a



41. Mechanical disintegration of sediment grains causes

(a) increase in surface area and more chemical weathering

decrease in surface area and less chemical weathering

decrease in surface area and more chemical weathering

Increase in surface area and less chemical weathering

. 42. Which one of these is not a greenhouse gas?

(a) CO2

(b) NO2

(c) CH4

(d) N20

43.' Water shows maximum density at
(a) 0 °C

(b) 3.98. °C

(c) 10 °C

(d) -3.98 °C

44. Which of the following acids

(a) Sulphuric acid

(b) Carbonic acid

(c) Phosphoric acid

(d) Tartaric acid

45.. In the troposphere, temperature

(a) increases with altitude

(b) decreases with altitude

(c) remains unchanged

(d) Prediction, is not possible



PART-8

Answer any seventy -questions

46. Joxcos3 0 d9 is equal to
(a) 0

(b) 1(c) 2

(d) 2

sin x - tanx
47. lim 3 J is equal to

x-a0 x J

48. If sides of a triangle are in the ratio 1: 4:2, the angles opposite to the sides of the
triangle are in the ratio o f

( a ) 132

(b) 321

(c) 1 :2:3

(d) 3: 1 : 2

49. A log [sin(Iog x)) is equal to
d7c

(a)

(b)

(c)

(d)

sin(log x)

x
cos(log x)

x
tan(log x)

x
cot(log x)

x

50. lim tanx x] is equal to
x-'O I X2 tanx

(a) 0

(b) 1

(c) 3
(d) 3



51. Which one of the following infinite series is convergent?

(a) Esin 1
n

(b) I-sin-
n n

(c) Ecos
n

(d) E tan-1 1
n

52. The area bound by the curve y = x(1- x) and the x-axis in

(a) 5 of the total area

'(b) 1 of the total area

(c) 3 of the total area

(d) I of the total area

53. A satellite moves round the earth : If m is the mass of the satellite , r is the radius of the
orbit, v is the speed in the orbit and M is the mass of the earth, which one of the
following is correct in respect of kinetic energy (KE) and potential energy (PE) of the
satellite in tF

(a) KE = G 2m ; PE GMm (b) KE-GMm ; PE GMm

(c) KE = 2G Mm; PE = _GMm (d) KE =
2 GM, PE= _ G1 4m

54. The order of separation of atoms in.aluminium metal, with a density of 2700 kg/m3,
relative atomic mass of 27 and Avogadro's number as 6x 1023 /mol, is given as

(a) 2.6x 1tY1o m (b)

(c) 2•6x 10-9 m (d)

1 1 1

(a) 11 -1 1
2 1 1 -1

1 1 1

(C). f l -1 1
1 1 -1

1,6x 10-10 m

1•6x109 m



56. The torque on rectangular coil at an angle A in a uniform field is given as

(a) BANIcosO

(b) BANI cos29

(c) }BANI

(d) BANI sine

where B = Value of the magnetic field
A = Area of the coil
N = Number of turns of the coil
I = Current through the coil

57. When a straight conductor of length I moves with a constant velocity v in a magnetic
y i

field B, the induced electromotive force is
y

(a) Blv

(b) zero

(c) 2 Blv

(d) 2Bly
y

when l and v are both perpendicular to B.

58. Function of an electron microscope is dependent upon the fact that

(a) light can be polarized

(b) , light shows dual nature (wave ,and particle)

(c) light travels in straight lines

(d) light shows interference fringes

59. Newton 's. law of cooling can be derived from

(a) Maxwell-Stefan law

(b) Planck's quantum hypothesis

(c) Maxwell's distribution law

id) displacement theorem

60.

(a) NOR gate

(b) NAND gate

(c) ENOR gate

(d) OR. gate

indicates



61, The ratio of the sine of angle of incidence to the sine of angle of refraction for any two,
media is constant for a light ofdefinite colour. This statement is called as

(a) Huygens' principle

(b) Fermat's principle

(c) law of reflection

62. Wien's law could be used with the spectral distribution of a radiation source to find

(a) Planck's constant

(b) velocity, of light

(c) temperature of the source

(d). size of the source

63. The bond theory of solids can be used to explain the

(a) mechanical properties of solids

(b) optical properties of solids

(c) thermal properties of solids

(d) magnetic properties of solids

64. The physical phenomenon responsible for the colour of a soap bubble

(a) dispersion

(b) - interference

(c), diffusion

(d) optical activity

65. Raman scattering provides information about

r

(a) molecular structure

(b) atomic structure

(c) nuclear structure

(d) resonance structure

66. Two lenses of, same material are placed at a distance of 4 cm between them. If the focal
length of the first lens is 5 cm, then for the lens combination to be achromatic, the focal
length of the second lens should be

(a) 3 cm

(b) 4 cm

(c) 5 cm

(d) 2 cm



4)
67. A stable nucleus , after absorbing a neutron , emits an electron and spontaneously

decays into two a-particles : The original nucleus is

(a) ' Be 8

(b) B7

(c) Li 7

(d) Cl4

68. An air-core solenoid (length = 20 cm; cross-sectional area - 10 cm2 ; number of
turns = 100 ) will have inductance

(a) n x 10-4 H

(b) 2n x 10-5 H -

(c) 2n x 10-3 H

(d) 471 x 10-2 H

69. When hydrogen atom is excited from ground state (n = 1) (E0 = -21.8 x 10-19 J) to the

higher level (n = 2) (E1 = -5.4 x 10-19 J) and then falls back to the ground state,

wavelength of the emitted radiation is

(a) 1.2 x 10-7 m (ultraviolet)

(b) 6.6 x 10
-
7 m (visible)

(c) 1.4 x 10-7 m (visible)

(d) 6.8 x 10-7 in (ultraviolet)

70. The frequency of the characteristic X-rays from metals as given by Moseley 's law is

(a) f = a(z - L$

(b) f =a(z-b)2

(c) f2 =a(z-b)3

(d) f 2,= a(z - b)2



71. C-H bond length in benzene. is

72.

(a) 1.46 A

(b) i•osA

(c) 1.39 A

(d) 1.50 A
1

An element 92A238, in the process of disintegration , loses one a= and two P-particles.

Atomic number and atomic weight of the new element are

(a) 91 and 234, respectively

(b) 90 and 230 , respectively

(c) 92 and 234 , respectively

(d) 90 and 234 , respectively

73. If it takes 10 nanoseconds for disappearance of hydrogen ion concentration of 0.010 M
in a solution, the rate of reaction will be

(a) 1.0x105 M/sec

(b) 1.0x106 M/sec

(c) 1.O x 104 M/sec

(d) 1.0x 103 M/sec

74. Isomers are compounds with the same

(a) molecular formula with different structures

,'(b) molecular formula with different atomic masses

(e) atoms , but different molecular formulas

(d) structures, but different molecular formulas

75. , As the temperature of water decreases, the solubility of carbon dioxide

(a) increases

(b) decreases

(d) increases or decreases, depending on the specific temperature of water

(c) remains the same



76. Which one of the following molecules' does not possess dipole moment?

(a) SO2

(b) H2S.

(c) SF4

(d) CS2

77. 2-Butyne and 1,3-butadiene are

(a) position isomers

(b) chain isomers

(c) functional isomers

(d) tautomers

78. Which one of the following pairs represents isotones?

(a) 3Li5 and 4Be6

(b) 3Li5 and 3Li6

(c) 4Be6 and 4Be3

(d) . 4Be6 and 4Be8

79. Which of the following will hydrolyze at the fastest rate?

(a) CH3CH2CI

(b) CH3C1

(c) CH3OCH2C1

(d) (CH3)2CHC1

80. Which of the following may be used as an anaesthetic?

(a) Isobutane

(b) Butane

(c) Propane

(d) Cyclopropane



81. Which of the following has the least octane number?

(a) n-Heptane

(b) n-Cetane

(c) n-Octane

(d) 2,2,4-Trimethyl pentane

82. The equilibrium constant for the reaction H2 +12;^2H1 is 47. What will be the

equilibrium constant for the reaction 2H2 + I12tUI?

(a) 47,

(b) (470/2

(^) (47)2

(d)
2(47

83. Which of the following aqueous solutions has the highest boiling point?

(a) 0.10 M sodium fluoride

(b) 0- 10 M nitric acid

(c) 0.10 M ammonium, hydroxide

(d) 0.10 M magnesium chloride

84. How many total sigma bonds are in the benzene moleoule, C6H6?

8 Which of the following series of elements is listed in order of increasing atomic radius

(a), Na, Mg, Al, Si

(b) C, N, O, F

(c) 0, S, Se, Te

(d)- I, Br, Cl, F

86. Which one of the following does not show hydrogen bonding?

(a) Ammonia

(b) Hydrazine

(c) Hydrogen peroxide

(d) Dimethyl ether

u.'.00.



87. What type of hybridization would you expect in BQ13?

(a)

(b)
(C)

(d)

sp

Sp2

Spa

sp3d2

88. Which of the following has the " highest magnetic moment?

(a)

(b)
(C)

(d)

V3+

mn2+

Fe3+

Cu2+

89. Phenol on reaction with concentrated HNO3 will yield

(a)

(b)

(c)

(d)

o-nitrophenol

p-nitrophenol

o,p-dinitrophenol

2,4,6-trinitrophenol

90. The organic compound 2,2,4-trimethyl pentane is an isomer of

(a)

(b)

(c)

(d)

propane

pentane

heptane

octane

91. If the pressure of a gas is reduced to one-fourth of its original value, the volume of the
gas at constant temperature will

(a) remain unchanged

(b) be four times larger

(c) be reduced to one-fousth of its 'original volume

(d) be reduced to half of its original volume

92. CaNCN reacts with H2SO4 to produce

(a) cyanamide

(b) ammonia

(c) melamine

(d) urea



93. Both : C): and : NmN :

are examples of compound

contain three. non-bonding. pairs of valency electrons

(c) are molecules

(d) contain two pairs of bonding electrons

94.

(b)

(c)

(a). is2 2s2 2p6 3s2 3p6.3d8

energy) is
The correct electron configuration for 1Vi2+ in the ground state (in order of increasing

(d)

1s2 2s2 2p6 3s2 3p6 4s2 ads

ls2 2s2 3s2 2p6 3p6 3d8

ls2 2S22 p6 3s2 3p6 4s2 3dt0 4p6 448

96. Reduction of an acid chloride with LIA1H4

an alkyl chloride

an aldehyde

a secondary alcohol

a primary . alcohol

96. Trellis drainage patterns are common in

(a)

(b)
(c)
(d)

gneissose granitic rocks

97. A branching cave deposit with chemical

(a) stalactite

(b) helictite

(c) cave stone

(d) rock salt

98. Anthophyllite is a/an

(a) variety of coal

(b) rock

(c) amphibole mineral

(d) pyroxene

composition of calcite is known as,



99. A crack in fine-grained sediment firmed b i moisture loss during drying is known a?

(a) shrinkage crack

(b) rock crack

(c) sediment crack

(d) erosion crack

100. Aplite is a/an

(a) fine-grained granite rock

(b) iron-bearing rock

(c) sedimentary dyke

(d) metamorphic vein

101. Which of the following is not - an intrusive rock?

(a) Rhyolite

(b) Gabbro

(c) Granite

(d) Diorite

102. Glaciers carve

only U-shaped valleys

only V-shaped valleys

only Y-shaped valleys

both U-. and V-shaped valleys

f

103. Faults show that the rocks behave in a/an

(a) brittle manner

(b) ductile manner

(c) elastic manner

(d) plastic manner

104. Which one of the following is not a type of sedimentary rock?

(a) Arkose '

(b) Coal

(c) Limestone

(d) Carbonatite

105. Con)Ment-continent collision will give rise to

(a) a mid-ocean ridge

(b) a suture zone

(c) an island arc

(d) a subduction zone



106. Average temperature of the earth crust decreases at a rate of about

(a) 42 °C kin-1 with depth-

(b) 90 °C km '1 with depth

(c) 25 °C kin-1 with depth

(d) 5 °C km -1 with depth

107. Biotite mica belongs to

' (a) inosilicate group

(b) cyclosilicates

(c) tectosilicates

(d) phyllosilicates

108. Giant volcanic craters are called

(a) vent

(b) fissure

(c) fault

(d) caldera

109. Rating of coal depends upon

(a) colour and density

(b) percentage . of carbon and heat value on combustion

(c) percentage of carbon and sulphur

(d) percentage of chlorine

110. Value of Reynolds number less than 500 , represents

(a) laminar flow regime

(b) turbulent flow regime _

(c) transitional flow regime

(d) sinusoidal flow regime

111. Rubber is obtained from the plants of family

(a) Euphorbiaceae

(b) Moraceae

(c) Apocynaceae

(d) All the three families listed above

at s ,;0



112. When phylloclade has only one or two internodts and resembles a leaf, it is termed as

(a) phyllode

(b) phylloclade

(c) phylloblade

(d) cladode

113. The cross between Fl individual and recessive parents is known as

(a) backcross

(b) testcross

(c) heterozygous cross

(d) homozygous cross

114. In which portion of the visible spectrum, chlorophyll molecules of eukaryotes and
cyanobacteria absorb radiant energy?

(a) Only red

(b) Only green

(c) Only blue

(d) Red and blue both

In oxygenic photosynthesis, water is split in order to produce

(a) 02 needed for the dark reactions

(b) electrons needed to reduce; NADH

(c) electrons needed for cyclic photophosphorylation

(d) electrons needed to reduce mo

116. Radioisotopes are frequently used in the study of cells. Assume it?g ►ilt}trF of E. roil is
grown in a culture medium containing radioactive sulphur . In this culture , at the end of
48 hours, you would expect to find the radioactive 'label located in

(a) enzymes

DNA

RNA

phospholipids



117. Diploblastic animals are those that have

(a) endoderm and ectoderm

(b) ectoderm and mesoderm

(c) mesoderm and endoderm

(d) endoderm , mesoderm and ectoderm

118. . Person with Klinefelter syndrome will have the following chromosomes

(a) XXX

(b) XYY

(c) XXY

(d) XXYY

119. Which of the following , has the enzyme responsible for, carbohydrate - synthesis?

(a) Grana

(b) Lumen

(c) Stroma

(d) All the three listed.. above

120. Pernicious anemia is caused by the deficiency of

121. Which one of the following is related to inflammatory responses?,

(a) Neutrophil

(b) T lymphocyte

(c) Basophil

(d) Eosinophil

122. Verticillaster inflorescence is the

(a) Umbelliferae

(b)

(c)

(d)



123. Which of the following is caused by bacteria?

(a) Stem rust of wheat

(b) Brucellosis

(c) Valley fever

(d) Foot and mouth disease

124. The first hormone produced artificially by culturing bacteria is

(a) thyroxine

(b) testosterone

(c) adrenalin

(d) insulin

125. Triceps and biceps are examples of

(a) antagonistic muscles

(b) involuntary muscles

(c) sphincter muscles

(d) smooth muscles

126. Testosterone, the male sex hormone , is synthesized in the

(a) seminiferous tubules

(b) interstitial cells

(c) vas deferens

(d) prostate gland

127. Which of the following can terminate translation of messenger

(a)

(b)

(c)

(d)

Uncharged tRNA

Methionine codon

Nonsense codon

Missense codon

128. Errors in DNA replication are corrected by

(a) 5' -a 3' exonuclease

(b) 3' - 5' exonuclease

(c) 5' -> 3' polymerase

(d) 3' -t 5' polymerase

RNA?



129. Which one of the following would inducetranscription of the lactose operets od't&toli?:

Lactose

Glucose

Galactose

Lactic acid

130. Which of the following is found at the S'-end of eukaryotic mRNAa?

AMP

Poly (A)

Methyl guanosine cap

Shine-Dalgarno sequence

131. Which of the following is correct with regard to ribosomal RNA and transfer RNA?

(a) Ribosomal RNA is smaller in size than transfer RNA

(b) Transfer RNA is. smaller -in size than ribosomal RNA

(c) Both ribosomal and transfer RNA are equal in size

(d) Size of both types of RNA varies according , to cellular growth rate

132. Blooming of some blue-green bacteria is an indicator of

(a) heavy metal pollution

(b) pesticide pollution .

(c) cultural eutrophication

(d) all kinds of water pollution

133. Which one of the following 'statements is correct?

(a) All leguminous plants can fix atmospheric nitrogen

(b) Nitrogenase' is found in Nitrosomonas

(c) Nitrification is carried out by anaerobic bacteria

(d) Nitrogenase is found in nitrogen-fixing bacteria

134. Which one of the following groups has suffered the highest rate of species extinction in
the recent past?

(a) . Small mammals

(b)
(c)
(d)



135. Which one of the following statements is correct?

(a) Alleles are found only in higher plants

(b) Alleles are found only in higher plants and vertebrates

(c) Allele is one of several possible forms of a genome

(d) Allele is one of several possible forms of a gene and all alleles have similar locus

136. The pH of a carbonated drink is

(a) less than 7

(b) more than 7

(c) equal to 7

(d) approximately 7.8

137. Which of the following is responsible for ozone layer depletion?

(a) S02

(b) CO2

(c) CFC

(d) HFC

138. Which of the following is used to increase the productivity of acidic soils?

(a) Sand

(b) Lime

(c) Potash alum

(d) Caustic soda

139. An important rock for cement industry is

(a) granite

(b) limestone

(c) sandstone

(d) magnesite

140. Which of the following is the major pollutant emitted by vehicular exhaust?

(a) SO2

(b) NOx

(c) 03

(d) Cl2
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