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ENVIRONMENTAL SCIENCES
PAPER —llI

Note : This paper containseventy five (75)objective type questions bko (2) marks eachAll
guestions are compulsory.

1. Given below are two statements. One labelled as Assertion (A) and the other labelled as
Reason (R) :
Assertion (A) : Vertical velocity often equals or ezeds horizontal velocity in mesoscale
meteorological systems.

Reason (R) :Rising thermals are susceptibleundergo non-hydrostatic processes such
as buoyant acceleration or accelenatihrough a narrow mountain pass.

Choose the correct answer :

(1) Both (A) and (R) are correct and)(R the correctxplanation of (A).

(2) Both (A) and (R) are correct and ([R)not the correctelanation of (A).
(3) (A)is true, but (R) is false.

(4) (A)isfalse and (R) is true.

2. Given below are two statements. One labelled as Assertion (A) and the other labelled as
Reason (R) :
Assertion (A) : Geostrophic wind velocitis independent of latitude.
Reason (R) :Geostrophic wind velocity is determined by pressure gradient force only.
Choose the correct answer :
(1) Both (A) and (R) are correct and)(R the correctxplanation of (A).
(2) Both (A) and (R) are correct and ([Rnot the correctelanation of (A).
(3) (A)is true, but (R) is false.
(4) (A)isfalse and (R) is true.

3. Mixing height during night isypically in the range
(1) < few hundred metres (2) 1km-2km
(3) 2km-3km (4) 3km-4km

4. At a given urban location, the temperatatean elevation 025 m above ground is I&.
If the inversion conditionprevail and the environemtal lapse rate is 1.2& per 100 m,
the temperature at an elevation of 200 m will be
(1) 12.5°C (2) 17.5°C
(3) 12.75°C (4) 17.25°C

5.  When the temperature of the atmosphere &l rate greater than the dry adiabatic lapse
rate, the atmosphere is

(1) stable (2) highly stable
(3) unstable (4) conditionally unstable
Paper-Il| 2 JA-089-17
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6. Gross Primary Productivity (GPP) of an ecosystem is
(1) netrate of carbon gain byetiplant after resgation losses.
(2) total energy used tmovert the sugar during growth.
(3) photosynthetic fixation ratef atmospheric carbon dioxide.
(4) rate of release of oxygdémrough respiration of a plant.
7. The oxygen atom species, which reacts witthewso form hydroxyl rdical, is produced
by the photodissociation of
1 o (2) O,
(3 NG, (4 H,0
8. Match the List — | andist — Il given below :
List — | List—1I
(Element) (Classification)
a. Sodium i.  Chalcogen | "
b. Calcium i. Alkali Metal A1 ) *
c. Chromium iii. Alkaline Earth Ele_rﬁ‘ent .
d. Sulfur iv. Transition Elemeﬁt ,
Choose the correct answer : '
Codes : }
a b c d
@ @i v i
2 [ i v
(3 i i iiv
@ v i i i
9. Identify the incorrect statement about carbon isotopes :
(1) C-13isless abundant in vegetation than in oceans.
(2) C-12is most abundant in nature.
(3) C-14is absent in fossil fuels.
(4) C-13is used for carbon-dating.
10. Among the following insecticides, which oneéatively more soluble in water ?
(1) Aldicarb (2) Carbaryl
(3) Malathion (4) Aldrin
11. At 25°C, hydrogen ion concentration in an eownmental aqueous solution is found to be
5x 10~ mol L=%. This implies that the concentration of hydroxyl ions is
(1) 2x103mol L (2) 1x 10" mol L?
() 2x10mol Lt (4) 2x10¥mol LT
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12. Identify the incorrect statement about humus.
(1) Humus acts as a reservoir of nitrogen for plants.
(2) By decaying, humus supplies nitrogen to plants.
(3) Its rate of decay and raterofrogen release follow plant growth.
(4) Rate of nitrogen release to plantssisw during warm growing season and fast
during winter months.
13. Match the List — I and List — Il. Identifyne correct answer from the codes given below :
List — | List—1I
(Terms) (Chromatographic action)
a. Effluent I.  The eluted solute :
b. Eluate ii. The mobile phase \
c. Eluent ii. The solute-mobile phase mixture _',s" .
which exits the column K
d. Eluite iv.  The stream flowing out of the column '
Codes :
a b c d
(@D) i i v
2 i v i
(3 i i i v
4 v i i i

14. A textile industry &luent containing % 107° mol L™ of an organic dye has 0.6 absorbance
in a cell of 1.0 cm path length. The molatiegtion coefficient othe dye is

(1) 6x10*L mortcm™ (2) 6x107Lmoltcm
(3) 1.66x 10°L moltcm? (4) 6.0x 1P L mortcm?

15. Characteristics of successfalasive plant species are :
a. Rapid growth and early flowering.
b.  High phenotypic plasticity
c.  Production of large number of seeds
Choose the correct answer :
(1) aonly (2)
(3) bandconly (4)

a and b only
a,bandc

16. Drugs that prevent the formati of bacterial céwall are
(1) Quinolones (2) Beta-lactams
(3) Tetracyclines (4) Aminoglycocides

17. As a result of El Nino, it rebeen observed that phytoplésrk productivity increases in
Eastern Indian Ocean arad Indonesia and Gulf dexico. This increasis probably due to
(@) Increasedainfall
(b) More nutrient inflow
(c) Turbulence in surface waters

Codes :
(1) (a)and (b) only (2) (b) and (c) only
(3) (a)and (c) only (4) (a), (b) and (c)
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18. Vermi composting process depends on
(@) Quality of organic resources
(b) Types of earthworms
(c) Moisturecontentof the organic wastes
Choose the correct answer :
(1) (a)only (2) (a)and (b) only
(3) (b) and (c) only 4) (a), (b) and (c)

19. Photosynthesis in plants is associated with
(a) decreasm entropy
(b) increase in entropy
(c) increase in Gibbs free energy
Choose the correct answer :
(1) (a)only (2) (b)only
(3) (b) and (c) only (4) (@), (b)and(c)

20. The predominant bioparticulaédlergens in the air are
(1) Insect debris and house dust mites
(2) Pollen grains and fungal spores
(3) Animal dander and house dust
(4) Wool particles and cockroach calyx

21. The enhancement of the fitness of ecipient individual by acts that reduce the
evolutionary fitness of #gndonor individual is

(1) Amensalism (2) Altruism
(3) Commonsalism (4) Parasitism

22. The greater proportion of the eddges national park indicates a
(@) less functional habitat
(b) highly functional habitat
(c) degradedhabitat
Choose the correct answer :
(1) (a)only (2) (a) and (c) only
(3) (b)and (c) only (4) (@), (b)and(c)

23. The change in species composition thaingosed by factors external to the biotic
community is known as

(1) Autogenic succession (2) Allogenic succession
(3) Xerarch (4) Hydrarch

24. Which ecosystem type produces maximum litter mass ?

(1) Tropical rain forest (2) Tropical seasonal forest
(3) Temperate deciduous forest (4) Boreal forest
JA-089-17 5 Paper-IlI
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25. Cyclomorphism is a phenomenon observadcertain planktonic crustaceans and is
generally attributed as a response to
(a) changes in environmental variables of water.
(b) ensure adaptive significance.
(c) growth, reproduction a@nsudden genetic change
Codes :
(1) (a) and (c) only (2) (b) and (c) only
(3) (a)and (b) only (4) (a),(b)and(c)
26. Microbes in the environanmt are likely to be
l. living in biofilms on surfaces.
[I.  non-culturable
[ll. living solitary and planktonic lines
Choose the correct code :
(1) lonly (2) Iland Il only
(3) Ilandlllonly (4) landllonly
27. Which magma type contains tgeeatest amount of silica ?
(1) Basaltic (2) Andesitic
(3) Rhyolitic (4) Peridotic
28. Match the List — I and List Il and choose the correct ansvirem the codes given below :
List — | , List— i o ‘
(Stratigraphic Unit) _(Deposits)
a. Bailadila Group S S Mn
b. Nallamalai Group ¥ lii. = Phosphorite
c. Udaipur Group ™ lii.  Banded Iron Formation
d. Sansar Group iv. Pb-Zn
Codes ]
a b c d
Q) dioivo i [
2 v i i
(3) [ v il
@) i i v
29. Which group of following factors deteme the discharge of a stream ?
(1) Width, length and depth (2) Width, length and velocity
(3) Width, depth and velocity (4) Length, depth and run-off
30. Which among the following zones has the higleession rate in the joney of a river ?
(1) Head water (2) Potamon
(3) Mouth (4) Sediment transforming zone
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31.

32.

33.

34.

35.

36.

In the decreasing order of hardness on Mshae, choose the correct sequence from the
following :

(1) Quartz, Feldspar, Calcite, Talc (2) Feldspar, Calcite, Talc, Quartz

(3) Talc, Quartz, Feldspar, Calcite (4) Quartz, Calcite, Feldspar, Talc

Wind transport of materials entails the following processes :
l. Saltation II. Reptation

[ll.  Suspension IV. Creep

Choose the correct answer :

@ LV (2) 11, il and IV only
(3) Hland IV only (4) landllonly

According to Darcy’s law for ground water w@nent, velocity is proportional to
(1) Hydraulicgradient. (2) Square of hydraulic gradient.
(3) Square root of hydraulic gradient4) Reciprocal of hydraulic gradient.

Which of the following types of coélas maximum ash content (%) ?
(1) Anthracite (2) Sub-Bituminous
(3) Lignite (4) High volatile Bituminous

Given below are two statements. One labelled as Assertion (A) and the other labelled as
Reason (R) :
Assertion (A) : The amount of energy available in agle fusion event ismall compared
to a fission event.
Reason (R) :Isotopes of hydrogen are much lighter than uranium.
Choose the correct answer :
(1) Both (A) and (R) are correct and)(R the correctxplanation of (A).
(2) Both (A) and (R) are correct and ([R)not the correctelanation of (A).
(3) (A)istrue, but (R) is false.
(4) (A)isfalse and (R) is true.

Given below are two statements. One labelled as Assertion (A) and the other labelled as

Reason (R) :

Assertion (A) : The thermal efficiency of nuclear reactors is lower than that of fossil
fuelled steam plants.

Reason (R) :Temperature of water generating streiana nuclear reactor has relatively
lower values compared to fossil fuelled steam plants.

Choose the correct answer :

(1) Both (A) and (R) are correct and)(R the correctxplanation of (A).

(2) Both (A) and (R) are correct and ([Rnot the correctelanation of (A).
(3) (A)is true, but (R) is false.

(4) (A)isfalse and (R) is true.
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37.

38.

39.

40.

41.

Given below are two statements. One labelled as Assertion (A) and the other labelled as

Reason (R) :

Assertion (A) : Natural gas contributes lesssimog formation than gasoline.

Reason (R) :Unburnt CH molecules are considerably less reactive with respect to the
free radical chemistry for smog than thdrocarbon molecules with more than one
C atom.

Choose the correct answer :

(1) Both (A) and (R) are correct and)(R the correctxplanation of (A).

(2) Both (A) and (R) are correct and ([R)not the correctelanation of (A).

(3) (A)istrue, but (R) is false.

(4) (A)isfalse and (R) is true.

Consider ocean waves of amplitude 2.0nd wavelength 200 m. Assuming the gravity to
be the only active force, the power availapée metre perpendiculéo the propagation of
the wave is

(1) 86.24kw m (2) 172.48kW m
(3) 344.90kwW m (4) 800.00kW m™t

A wind mill has cros-sectional area 25.0°mThe wind speed is 6.0 m/s. What will be the
power generated by the wind mill in the Betz limit ?

(1) ~2.064 kW (2) ~3.483 kW
(3) ~11.162 kW (4) ~18.321 kW

Given below are two statements. One labelled as Assertion (A) and the other labelled as

Reason (R) :

Assertion (A) : The power output from an OTEC sgst installed at a tropical site is
steady.

Reason (R) :At tropical sites, the temperaturesvedrm surface water and cold water in
the depth of ocean hardly vary from season to season.

Choose the correct answer :

(1) Both (A) and (R) are correct and)(R the correctxplanation of (A).

(2) Both (A) and (R) are correct and ([R)not the correctelanation of (A).
(3) (A)is true, but (R) is false.

(4) (A)isfalse and (R) is true.

An electric power plant based on solar gyenses collectors with concentrators which
can achieve temperature of about 7G0to operate a heat engine to generate electricity. If

the solar insolation is 1 kW/mhow much total collector ea will be required to supply
on average 10 MW of electricity ? (Take ambient air temperature to 1) 25

(1) 5.15x 10° m? (2) 1.44x10°m?
(3) 3.18x10°m? (4) 10.61x 10°n?
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42. The potency factor of CHCIs 6.1x 103 kg-day/mg. The concentration in drinking water
that would result in % 107° risk for a 70-kg man, who drinks 2L/day throughout of his
life, is
(1) 11.4pg/L (2) 20.6ug/L
(3) 6ug/L (4) 25ug/L

43. Which of the following compounds used forsidifection of water isot stable but is
preparedn situ ?

(1) d, (2) Ca(0Q),
(3) NaOC (4) HoOd

44. ldentify the incorrect statement frometHollowing regarding soil pollution by heavy

metals :

(1) Soils act as a sink for heavy metals.

(2) Humic materials have greafinity for heavy metal cations.

(3) Humic materials extract heavy mettitsm soil water by forming complexes.
(4) Complexes formed by humic acids are normally water soluble.

45. A point source of noise prodes a sound of 60 dB at a diste of 10 m from it. If the
sound is measured at a distance of 40 m, what will be its value ?

(1) 48dB (2) 54dB
(3) 57dB (4) 44dB

46. ldentify the incorrect statement with redao water purification by coagulation.

(1) Particles suspended in water are in colloidal form.

(2) Suspended patrticles carry a positive charge.

(3) Suspended particles due togar charge repel each other.
(4) When alum is added it works as a coagulant.

47. In relation to drinking water source withotinventional treatment but after disinfection,
water parameters and their permissible galare given in the lists given below :

Match the List — | and List — Il. Identifyne correct answer from the codes given below :
‘List — | List—1I
(Water parameters) (Permissible values)
a. Total coliform organism MPN i. 6.5-8.5
per 100 mlii
b. pH . ii. <50 per 100 mL
c. DO iii. 2mg/L or less
d.-- BOD (5 days, 20C) iv. 6 mg/L or more
Codes :
a b c d
@ i [ iv il
(2) i [ v
3) i v [
4 v di i
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48. Given below are two statements. One labelled as Assertion (A) and the other labelled as
Reason (R) :
Assertion (A) : Ozone depletion is much less over arctic stratosphere than over Antarctic
stratosphere.
Reason (R) :Antarctic atmosphere isn an average about @ cooler than the arctic
stratosphere.
Choose the correct answer :
(1) Both (A) and (R) are correct and)(R the correctxplanation of (A).
(2) Both (A) and (R) are correct and ([R)not the correctelanation of (A).
(3) (A)is true, but (R) is false.
(4) (A)isfalse and (R) is true.
49. Match the List — | and List — II. Identifhe correct answer from the codes given below :
List—1I List—1I
(Water type) (Conductivity (uS cnil))
a. Fresh water i. > 500 i \ - |
b. Clean tap water i. £300 °
c. Clean uplandiver jii. 60— 100
d. Organically enriched river v 24
Codes : .
a b c d
Q) v i [
(2) v i
3 i [ iv il
4) i i iiv
50. Match the List — I and List — II. Identifjhe correct answer from the codes given below :
List—1 % { List — Il
(Auditing types) (Set of terms)
a. Implementation audit i. Externadview of the procedures used
b. Performance-audit ii. Compaaetual with predicted impacts
c. Project imgact" audit  iii. To cover full operation
d. Procedures audit iv.To cover a start-up
Codes :
a b ¢ d
@ v i
(2) v i i [
3) [ i v
4) i dioivo
Paper-lli 10 JA-089-17
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51. Given below are two statements. One labelled as Assertion (A) and the other labelled as
Reason (R) :
Assertion (A) : The ecological restoration is a ddfilt proposition both in principle and
in practice.
Reason (R) :ldentity and population sizes of plants and animals once present at a
particular site are largely unknown.
Choose the correct answer :
(1) Both (A) and (R) are correct and)(R the correctxplanation of (A).
(2) Both (A) and (R) are correct and ([R)not the correctelanation of (A).
(3) (A)istrue, but (R) is false.
(4) (A)isfalse and (R) is true.
52. During the EIA process under the ElAtification of September 14, 2006, no public
hearing is required for
(a) all A’ category projects
(b) all'B,’ category projects
(c) all'B,’ category projects
Choose the correct code :
(1) (a)only (2) (a)and (b) only
(3) (b)and (c) only (4) (c)only
53. Given below are two statements. One labelled as Assertion (A) and the other labelled as
Reason (R) :
Assertion (A) : Evaporation of surface water is reduced due to black carbon in
atmosphere.
Reason (R) :Presence of aerosols having black caisaesponsible fodimming effect.
Choose the correct answer :
(1) Both (A) and (R) are correct and)(R the correctxplanation of (A).
(2) Both (A) and (R) are correct and ([R)not the correctelanation of (A).
(3) (A)is true, but (R) is false.
(4) (A)isfalse and (R) is true.
54. Match the List — | and List — II. Identifthe correct answer from the codes given below :
List — | List — Il
(Methads) (Description)
a. Network Method i. Possible impactsdnymposite environmental parameters.
b. Overlays V\feth_od ii. Structuregpproaches by involving scaling-weighing
| techniques.
c. -Checklists Method iii. Environmental systems as a complex wedflationships.
d... Adhoc Method iv. Spatial distribution of environmental impacts using GIS.
Codes :
a b c d
Q) v [
(2) [ i v
B iv i i
4) i oivoo [
JA-089-17 11 Paper-IlI
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55. In environmental Impact Assessmehg baseline studies describe the
(1) socio-economic mapping of the area.
(2) consequences of the development activity.
(3) assessment of the risk inved during project implementation.
(4) environmental setting &sting in the project area.
56. An ecosystem restoration projettould have the outcomes which are
l. Specific II.  Measurable
lll. General IV. Realistic
V. Time bound
Choose the correct code :
@ nLumyv 2 LIV, V
3 1V, v 4) L1 v
57. When applied to field populations, Lotka-N&ra equations suffer from the following :
l. Competition coefficients are assumed to be constant.
II.  Carrying capacity is assumed to be constant.
[ll.  There are no time lags.
IV. Maximal rate of increase is assumed to be constant.
Choose the correct answer :
(1) landllonly
(2) Iland Il only
(3) I, llland IV only
(4) 1,11, Iland IV
58. In a city, the daily per capita inhalationnvalues of contaminated air over a period of 5
days are 6.3, 6.3, 6.2, 6.4 and 5.8, respectively.sahgple mean with standard deviation
of the data is
(1) 6.2+0.02 (2) 6.240.23
(3) 6.0+0.15 (4) 6.240.18
59. The population (N) of fish in a pond follows the logistic equation
%—T: 0.1 N -0.001 Rl
What is the maximuraustainable yield ?
(1) 100 (2) 50
(3) 25 (4) 200
Paper-lli 12 JA-089-17
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60. Given below are two statements. One labelled as Assertion (A) and the other labelled as
Reason (R) :

Assertion (A) : For power stations and pollutingdustries, tall stackare installed.

Reason (R) :The maximum ground level concentaatiof a pollutant released from a
stack is inversely proportion the height of the stack.

Choose the correct answer :

(1) Both (A) and (R) are correct and)(R the correctxplanation of (A).

(2) Both (A) and (R) are correct and ([R)not the correctelanation of (A).

(3) (A)is true, but (R) is false.

(4) (A)isfalse and (R) is true.

61. Consider a box model for an airshed overta @ahd assume that the initial concentration
of a pollutant is zero and thtite air entering the box isean. If the length of the box is 10
km and the wind speed along tleagth of the box is 5 m/s, what is the time taken for the
pollutant concentration to reaeh95% of its final value ?

(1) 1 h40 minutes (2) 1 h7 minutes
(3) 33 minutes 20 seconds ) (42 h 13 minutes 20 seconds

62. For a sample size n = 16, the mexi alue and standard deviation (S) are found to be
5.667 and 0.934, respectively. If the population meand$.2, then t — statistic is
(1) 05 (2) 0.47
3) 1.76 4) 20

63. Which of the following are sources the greenhouse gas methane (CH
(@) Coal mining areas (b) Ruminants
(c) Wetlands (d) Low land paddy
Choose the correct answer :

(1) (a), (b) and (c) only (2) (b) and (c) only
(3) (b), (c) and (d) only (4) (a), (b), (c) and (d)

64. Which of the following convention/protocdis#aties is legally binding on the signatory
countries ?

(1) Basel Convention (2) Montreal Protocol
(3) Kyoto Protocol (4) Paris Agreement

65. For untreated municipal wastewat®@D/COD ratio is in the range
Q) 1.3-3 (2) 0.3-0.8
(3 3.0-65 4) >10
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66. Organic wetland soils have
l. High porosity II.  Low density
[ll. High lon exchange capacity IV. Low nutrient availability
Choose the right answer :
@ LV (2) 1, 11, 1V only
(3) I, IV only 4) I, 1lonly
67. Consider following statemen&bout the ozone hole ?
l. Ozone formation and desttion keeps on happening.
II.  Ozone destruction rate lnsgher than its formation rate.
[ll.  Ozone destruction rate is equal to its formation rate.
Choose the correct answer :
(1) lonly (2) landllonly
(3) Ilandlllonly (4) 1l only
68. Consider following statements about an estuary :
l. Estuary is the ecotonal regiontWween fresh water and oceanic water.
[I.  Thisareais highly productive.
[ll. This area is highly unproductive.
Choose the correct answer :
(1) lonly (2) land Il only
(3) Il only (4) landIlll only
69. The ionic species, DO," and N are found generally in
(1) Troposphere (2) Stratosphere
(3) Mesosphere (4) Heterosphere
70. As part of recently signed international agreement on phasing out synthetic
hydrofluorocarbons (HFCs), India will start phasing them out from the year
(1) 2019 (2) 2024
(3) 2028 (4) 2032
71. In the tropospheric ozone formation reactgequence, which of the following chemical
species does not act as a catalyst ?
(1) OH (2) HQ
(3) NG, 4) O,
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72. Which of the following are useful indicatom pollution potential of organic effluents ?
(@) Total Organic Carbon (TOC)
(b) Biological Oxygen Demand (BOD)
(c) Turbidity
(d) Conductivity
Choose the correct code :
(1) (a) and (b) only (2) (a)and (c) only
(3) (b) and (d) only (4) (&), (b), (c) and (d)

73. Which of the following power plants releaseslioactive materialas well as hazardous
metals such as lead and arsemder normal operating conditions ?

(1) Nuclear power plant J2 Solar power installations
(3) Hydro power (4) Codlased thermal power plants

74. Match the List-l and List-Il. Identify theorrect answer from the codes giv__en below :

List — | List—11
(Convention) (Purpose) (

a. Paris Convention 1992 i. amsboundary Movement of Waste
b. Vienna Convention 1985 ii. Pasation of Marine Environment
c. Bamako Convention 1998 iii. Protection'of ozone layer
d. Basel convention 1992 iv. Banon imhorg,'of hazardous waste to Africa
Codes :

a b c d
@ i i v
2 v i
B3 v i i i
(4) [ i v

75. Match the List-1 and List-II. Identify theorrect answer from the codes given below :
List—1 ¢ ( List — Il
(Colour Codes) (Hospital Wastes)

a. YellowBags i. Infected metal sharps
b. Red Bags i. Outdated Medicine bottles
c. BlueBagsy | iii. Used Catheters
d. Black Cartgoy ' iv. Infectious waste placenta
Codes :
a b c d
@ v i i
(2 i i v
3) i [ iv i
4 i v i
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