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10.

11.

Which of the following detector is used for analysis of chlorinated solvents after extraction
from water in gas chromatography?

(A) Thermal conductivity detector (B) Flame ionization detector

(O) Electrical conductivity detector (D) None of the above

Detection limit of copper as per standard methods using Inductively coupled plasma Spectroscopy
is:

(A) 0.1 pg/LL B) 1 ug/L

(C) 5 ug/LL (D) 6 ug/L

Instrument which is used to sort out charged gas molecules or ions according to their masses is
called

(A) Gas chromatograph (B) Liquid chromatograph
(C) Spectrophotometer (D) Mass spectrometer

How much acidic is a water sample of 4 pH compared to a sample of 6 pH?
(A) 2 times (B) 20 times

(C) 100 times (D) 0.01 times

Which type of acidity will not be present in a sample having pH 7.5?

(A) Phenolphthalein Acidity (B) Mineral Acidity

(C) No Acidity (D) Carbon dioxide acidity

If Phenolphthalein alkalinity of a given sample is 120 mg/L and hydroxide alkalinity of the
same sample is 80 mg/L, what would be the Carbonate alkalinity of the sample?

(A) 80 mg/L (B) 40 mg/L
(C) 200 mg/L (D) 120 mg/L

When alkalinity of a water sample is less than total hardness, which of the following relation is
true?

(A) Carbonate hardness = Total hardness
(B) Carbonate hardness
(C) Carbonate hardness > alkalinity

alkalinity

(D) Carbonate hardness < alkalinity

Which of the following reagent/compound is used to avoid interference of nitrate in determination
of dissolved oxygen?

(A) Manganese Sulphate (B) Sodium Hydroxide
(C) Potassium lodide (D) Sodium Azide

If initial DO of the wastewater sample was found to be 8 mg/L. and final DO of the sample was
found to be 3 mg/L. What will be the BOD of the sample if dilution factor is 5% assuming that
unseeded dilution water was used for the test.

(A) 300 mg/L (B) 220 mg/LL

(C) 100 mg/L (D) 180 mg/L

The relation between Ultimate BOD (L) and Theoretical oxygen demand value (Oy,) is:

(A) Ly > Oy, (B) Ly < O,

(C) Ly=Oy, (D) Ly=0.5 Oy,

Which of the following quality parameter of water is usually determined by gravimetric analysis?
(A) Solids (B) Hardness

(C) Nitrate (D) Chlorides
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23.

Crown corrosion in concrete sewers is caused due to presence of:

(A) Nitrates in sewage (B) Iron in sewage

(C) Phosphorous in sewage (D) Sulphates in sewage
Volatile acids are normally expressed in mg/L as:

(A) Formic Acid (B) Acetic Acid

(C) Propanic Acid (D) Butyric Acid

Part 1 of Code of practice for ancillary structures in sewerage system (IS 4111-1986,
Reaffirmed:2001) provides guidelines related to:

(A) Flushing Tanks (B) Inverted syphon
(C) Pumping station and pumping mains (D) Manholes

The design technique adopted in design of large water supply networks, as an aid to simplify
and separate the smaller loops is:

(A) Equivalent pipe method (B) Hardy cross method
(C) Circle method (D) Electrical analyser method

The type of distribution network suitable for a city having well planned roads and divided in to
uniform sectors but without a ring road is:

(A) Dead end system (B) Grid Iron system
(O) Ring system (D) Tree system

The treatment method which is used for removal of undesirable gases from the water is:
(A) Disinfection (B) Filteration

(C) Softening (D) Aeration

1 mg/L of Hydrogen ion released during coagulation neutralizes:
(A) 1 mg/LL (B) 2 mg/LL

(C) 0.5 mg/LL (D) 0.1 mg/L

The optimum pH for CaCQO; precipitation by lime addition is from:
(A) 9-9.5 (B) 11-12

(©) 5-6 (D) 6-7

As per manual on water supply and treatment systems Part A (March 2024), the design period
for the weir used for storage of water should be:

(A) 15 years (B) 30 years
(C) 50 years (D) 75 years

The standard rate of filtration for a conventional rapid sand filter as per manual on water
supply and treatment systems Part A (March 2024) is:

(A) 4.8-6.0 m¥/m?/hr (B) 2.5-3 m*/m¥hr
(C) 1.5-2 m3/m?/hr (D) 10-12 m*/m?/hr

In a water supply scheme involving surface water as a source, the total losses (Headwork +
WTP + Distribution) should not exceed:

(A) 10% (B) 11%
(C) 15% (D) 25%

The treatment train which should be adopted for raw water having a turbidity of 30 NTU,
ignoring other parameters is:

(A) Aeration-PST-Clariflocculator-RSF-Chlorination
(B) Aeration-PST-Chlorination

(C) PST-Chlorination

(D) RSF-Chlorination
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34.

Detention time adopted for the design of flocculator used for water treatment is:

(A) 1-2 mins (B) 45-50 mins

(C) 10-40 mins (D) 60-120 mins
Methemoglobinemia in infants is caused by presence of excess:

(A) Chlorides (B) Fluorides

(C) Nitrates (D) Lead

As per IS 10500:2012, the maximum perminssbile concentration of Iron (Fe) is :
(A) 0.1 mg/LL (B) 0.3 mg/L

(C) 5 mg/LL (D) 0.05 mg/LL

The hardness cause due to presence of excess sodium ions in water is called
(A) Temporary Hardness (B) Permanent Hardness

(C) Total Hardness (D) Pseudo Hardness

For a flow of 2 m%/s, the plan area of a rectangular sedimentation tank to remove all the particles
having settling velocity of 0.02 m/s is:

(A) 100 m? (B) 200 m?
(C) 50 m? (D) 400 m?

In disinfection, which of the following form of chlorine is most effective in killing the pathogenic
bacteria ?

(A) C1 (B) OCl1
(C) HOC1 (D) NH,Cl

The organism, which exhibits very nearly the characteristics of an ideal pathogenic indicator
is :

(A) Entamoeba histolytica (B) Salmonella typhi

(C) Escherichia coli (D) Vibro comma

A water sample has a pH of 9.25. The concentration of hydroxyl ion in the water in mg/L would
be:

(A) 10925 (B) 10475

(0) 3.020 (D) 0.302

The adsorbent most commonly used in water and wastewater treatment is:

(A) Sand (B) Activated Carbon

(C) Coal-tar (D) Ordinary wood savings

BODs ¢, of an textile wastewater sample was found to be 350 mg/L, what would be its ultimate
BOD? (Roundup the answer)

(A) 415 mg/L (B) 512 mg/L
(C) 239 mg/LL (D) 162 mg/L

If two streams of wastewater originating from two different processes in an industry is having
following characteristics, what will be the BOD of the wastewater of the mixture if both are
mixed in the equalization tank?

Stream 1: BOD=340 mg/L, Volume= 10000 Litre

Stream 2: BOD=110 mg/L, Volume=24000 Litre

(Roundup the answer)

(A) 225 mg/L (B) 450 mg/L
(C) 178 mg/L (D) 118 mg/LL
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Which one of the following is the correct sequence of stages for anaerobic digestion of sludge:
(A) Hydrolysis — Acidogenesis — Methanogenesis
(B) Acidogenesis — Hydrolysis — Methanogenesis
(C) Methanogenesis — Hydrolysis — Acidogenesis
(D) Complex sludge — Acidogenesis — Hydrolysis

The method of population forecasting which is more suitable to a growing town having lot of
scope of expansion is:

(A) Arithmetical increase method (B) Geometrical increase method
(C) Decreasing rate of growth method (D) Graphical extension method
As per Darcy-Weisbach’s Formula, head loss in the pipe is proportional to

(A) Cube of Velocity (B) Square of velocity

(C) Square root of velocity (D) Cube root of velocity

The valve which is provided to prevent back flow in the pumping mains when the pumps are
shut down:

(A) Scour valve (B) Needle and cone valve

(C) Air inlet valve (D) Reflux valve

Which one of the following cannot be considered as a cleaner production option for an industry?
(A) Good house keeping (B) Process Change

(C) On-site waste disposal (D) Product modification

If the sulphate concentration in drinking water is 250 mg/L, what will be its concentration in
ppm (Parts per million)

(A) 0.250 (B) 250000
(©) 250 (D) 2500

The residue which remains after total solids are ignited at 500 + 50°C in determination of solids
for wastewater:

(A) Total suspended solids (B) Total volatile solids

(C) Total solids (D) Total fixed solids

Which of the following is not a physical unit operation used for wastewater treatment?
(A) Screening (B) Coagulation

(C) Flow equalization (D) Grit removal

The type of settling which usually occurs in lower layers of a deep solids or biosolid mass, such
as in the bottom of deep secondary settling facilities and in solids-thickening facilities:

(A) Hindered settling (B) Flocculent settling
(C) Compression settling (D) Discrete settling

Which of the following is the correct sequence of the electrochemical oxidation potential (V),
for the different oxidizing agents?

(A) Ozone > Chlorine > Hydrogen peroxide > Hydroxyl radical

(B) Ozone > Hydrogen peroxide > Chlorine > Hydroxyl radical

(C) Hydroxyl radical > Ozone > Hydrogen peroxide > Chlorine

(D) Chlorine > Hydrogen peroxide > Hydroxyl radical > Ozone

Which of the following cannot be classified as attached growth process?
(A) Trickling filter (B) Aerated lagoon

(C) Rotating Biological contactor (D) Packed bed reactor
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The optimum temperature range (°C) within which Mesophilic bacteria perform best is:

(A) 12-18 (B) 55-65

(C) 41-50 (D) 25-40

The typical hydraulic loading rate in m’/m?/d of a high-rate filter with rock media is:
(A) 10-40 (B) 1-4

(C) 4-10 (D) 40-200

A mixed-liquor sample with a 3000 mg/L total suspended solids concentration that settles to a
volume of 300 mL in 30 minutes in a 1-L. cylinder would have the sludge volume index of

(A) 50 mL/g (B) 100 mL/g

(C) 0.1 mL/g (D) 2700 mL/g

Operational problem commonly not encountered in activated sludge plant is:
(A) Bulking sludge (B) Rising sludge

(C) Nocardia foam (D) Predator problem

The volumetric BOD loading rate in kg/m3.d for an complete mix activated sludge process used
for only BOD removal would be ?

Use following data:
1. Volume of wastewater to be treated = 1000 m3/d
2. Influent BOD of ASP = 250 g/m3

3. Volume of aeration tank = 300 m3

(A) 0.833 (B) 833

(S WA D) 1.2

Which one of the following activated sludge processes has the highest solid retention time (SRT)?
(A) High-rate aeration (B) Conventional plug flow

(C) Contact stabilization (D) Oxidation ditch

The thickening methods commonly used for untreated primary sludge is:
(A) Dissolved air floatation (B) Rotary drum thickener
(C) Gravity thickening in separate tank (D) Solid bowl centrifuge

In water softening using natural zeolite as ion exchange material, Ca*? and Mg*? present in the
water is exchanged with:

(A) Na* (B) Mn*2

O©)K* (D) H*

The chlorine compound which is commonly not used for disinfection at wastewater plant is:
(A) Chlorine (Gas or liquid) (B) Sodium Chloride

(C) Sodium hypochlorite (D) Calcium hypochlorite

The relation between BOD, COD and TOC of an untreated domestic wastewater is:
(A) TOC > BOD > COD (B) COD>BOD > TOC

(C) BOD>COD >TOC (D) BOD=COD =TOC

The global warming potential of any air pollutant is expressed relative to:

(A) Carbon monoxide (B) CFCs

(C) Ozone (D) Carbon dioxide
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The affinity of haemoglobin for carbon monoxide is how many times more compare to oxygen:

(A) 200 times (B) 50 times

(C) 100 times (D) 150 times

The dry adiabatic lapse rate is taken as:

(A) 6°C/km (B) 9.8°C/km

(O) 6.5°C/km (D) 7°C/km

When ambient lapse rate exceeds the adiabatic lapse rate, the ambient lapse rate is said to be:
(A) Superadiabatic (B) Dryadiabatic

(C) Subadiabatic (D) Inversion

Which one of the following air pollution control devices is not used for particulate matter?
(A) Centrifugal collector (B) Gravitational settler

(C) Electrostatic precipitator (D) Multiple fixed bed adsorber

Which of the following air pollutant is a secondary pollutant?

(A) Nitrogen dioxide (B) Sulphur dioxide

(C) Ozone (D) Carbon dioxide

As per national ambient air quality standards, the 24 hour time weighted concentration of
sulphur dioxide in a residential area should not be more than:

(A) 50 ug/m? (B) 20 pg/m?
(C) 80 ug/m? (D) 40 pg/m?

As per Ambient Air Quality Standards in Respect of Noise the maximum permissible level of
noise in dB(A) for an industrial area during night time is:

(A) 75 (B) 70
(©) 65 D) 55

The time period between the two successive peaks or trough of a sinusoidal sound wave is
called:

(A) Amplitude (B) Period

(C) Wavelength (D) Frequency

If the sound source has a pressure of 2000 Pa, compute the sound pressure level (L;) in dB
(A) 40 (B) 20

(©) 100 (D) 2000

In trapping the heat from emissions of an incinerator by using waste boilers, which concept of
4R is used?

(A) Reuse (B) Reduce
(C) Recover (D) Recycle

As per municipal solid waste management manual, Part II, (CPHEEOQO, 2016) the leachate
collection systems are designed to handle the run-off from:

(A) 50 years, 24-hours storm (B) 20 years, 24-hours storm
(C) 20 years, 12-hours storm (D) 25 years, 24-hours storm

As per EIA notification 2006, the expansion of National High ways greater than 30 KM, involving
additional right of way greater than 20 m involving land acquisition and passing through more
than one State comes under category

(A) A Project (B) B1 Project
(C) B2 Project (D) C Project
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As per municipal solid waste management manual, Part I, (CPHEEOQO, 2016) the active period
of the design life of a sanitary landfill is taken as:

(A) 5-10 years (B) 20-25 years

(C) 10-15 years (D) 40-50 years

Which one of following is not the aim of EIA?

(A) Waste Minimization (B) Resource conservation

(C) Reduced timeline for project (D) Efficient use of equipments

As per municipal solid waste management manual, Part II, (CPHEEQ, 2016) the concentration
of methane gas generated at landfill site shall not exceeds:

(A) 25% of the lower explosive limit (LEL)
(B) 15% of the lower explosive limit (LEL)
(C) 10% of the lower explosive limit (LEL)
(D) 40% of the lower explosive limit (LEL)

Which approach cannot be used to identify an initial list of environmental factors of potential
relevance to a proposed project?

(A) Use of professional knowledge and experience of handling similar project
(B) Use of pertinent agency guidelines

(C) Review of recent EISs on similar projects

(D) Use of satellite images of the study area

The EIA notification is issued under which act?

(A) The Forest (Conservation) Act, 1980

(B) The Wildlife Protection Act, 1972

(C) The Environment (Protection) Act, 1986

(D) Air (Prevention and Control of Pollution) Act, 1981

Which of the following pollutant is not considered while defining air quality index (AQI)?
(A) PAN (B) Ozone

(C) Particulate matter (D) Carbon monoxide

The matrix method which can be used for addressing secondary and tertiary impacts is:
(A) Simple matrix (B) Stepped matrix

(C) Interaction matrix (D) Box matrix

The Central Pollution Control Board (CPCB) is constituted under which act?
(A) Air (Prevention and Control of Pollution) Act, 1981

(B) The Wildlife Protection Act, 1972

(C) The Environment (Protection) Act, 1986

(D) Water (Prevention and Control of Pollution) Act, 1974

Line used to mark 65 and 75 Lg, around a runway of an airport is called:

(A) Noise level lines (B) Noise line

(C) Noise Contour (D) Agonic lines

Which of the following is not an advance oxidation process used for treatment of refractory
organics present in industrial wastewater?

(A) UV/Ozone (B) Photo Fenton
(C) UV/H,0, (D) Zero Valent Iron
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As per general standards for discharge of environmental pollutants given by CPCB, the COD
of the effluent to be discharged in inland surface water should not be greater than:

(A) 250 mg/L (B) 500 mg/L
(C) 300 mg/L (D) 350 mg/L

As per general standards for discharge of environmental pollutants (Schedule VI, part D) given
by CPCB, In case of Lime Kilns of capacity more than 5 t/day and upto 40 t/day, the PM
emission shall be within:

(A) 100 mg/Nm3 (B) 500 mg/Nm?
(C) 200 mg/Nm3 (D) 50 mg/Nm?3
Ifu=e'+ d v = e*+7y, then the Jacobi M 1
u= yandv = y, then the Jacobian B(u,v) equals
(A) Te¥ (B) 6¢*
e—x
(C) Te (D) p

Let f:[0,1]—> R be continuous function which is differentiable on (0, 1) and such that £(0) = 1
and f(1) = 0. Then which of the following statements is true in general ?

(A) There exists ¢ € (0, 1) such that f(c) = ¢f '(¢)
(B) There exists ¢ € (0, 1) such that f(c) = — ¢f '(¢)
(C) There exists ¢ € (0, 1) such that f'(c) = ¢f (¢)
(D) There exists ¢ € (0, 1) such that f'(c) = — ¢f ()
If f(x, y) = x%y — xy?* + dxy — 4x2 — 4)? then (0, 0) is
(A) A point of minima (B) A point of maxima
(C) A saddle point (D) None of these
72 sinx
The improper integral _!; mdxis
(A) divergent (B) convergent and its value is 0
(C) convergent and its value is 1 (D) convergent and its value is 2

Let C denote the closed curve in the first quadrant formed by the parabolas y? = 4x and x? = 4y.
16 -

If the area bounded by C is ER then the value of the line integral i)(xdy ydx) is

o8 o 16

) 3 ®) 3

o2 .

© 3 D) 3

The general solution of the equation y'' + 2y' —y =0 is

(A) y=e™" (¢, eJE+c2 e V) (B) y=eﬁx(c1 e“+ce )
(C) y=ex (c] eﬁx+c2 e—ﬁx) (D) y=e—\/2x(cl ex+c2 e—x)
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If the general solulion of the equationdy Ey+ysm x=e"" js (f(x)+c)e“™, then f(x)

equals
(A) sin x (B) cos x
©O)x D)o
1

The inverse Laplace transform of the function F(s) = <2 ( 11 ) is
(A) t cost (B) t sint
(C) t—cost (D) t — sint

cos 2¢sint
If the Laplace transform of the function f(t) = ————— is denoted by F(s), then the value of

e
F(0) is
N B) ~
@) 3 ®) 3
0= D)
Which of the following is a solution of Laplace equation in two dimensions ?
(A) e7 cosx (B) x* + y*
(C) 7 + cosx D) x3 +3x2-3y?+1
a 1

If the eigen values of the matrix 1 26 (where a, b > 0), are 2 and 3 then the point (a, b) lies
on which of the following straight lines ?
A)x+y=5 B)x+2y=6
O)x+ty=1 D)x+2y=5

Let A be a square matrix of order 3 and suppose det 4 #0. Then the non-homogeneous system
of linear equations Ax = b has

(A) no solulion (B) unique solution
(C) three solutions (D) infinite solutions
3 [Los@m) ,
LetC={Z: |z| =5 }. Then the value of the contour integral < 2—3z42 I8
(A) 2mi (B) 2mi
O1 (D) -1
The coefficient of Z? in the Taylor series expension of f(z) = sin’z about z = 0 is
A0 B) 1
1
©)2 ®) 5

Consider functions f(z) = 7 and g(z) = eE defined over complex numbers, Then

(A) f and g both are analytic in C (B) fis analytic but g is not analytic in C
(C) g is analytic but f is not analytic in C (D) Neither f nor g is analytic in C
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Bag A contains 2 white and 3 red balls and Bag B contains 4 white and 5 red balls. One ball is
drawn at random from one of the bags and it is found to be white. What is the probability that
the white ball is drawn from Bag B ?

o2 5 18
()19 ()19
o5 oy 10
© 19 @) 1o

The probability of obtaining at least two ‘Five’ in rolling a fair die 3 times is
A 2 B 1
@) ®) 5

2 1
© 5 D) >
If the mean of the 15 observations is x;, X;, ....., X14, X15 i$ 15 then the mean of the 15 observations
Vis V2s seeees V1as Vis(Where y; = x;+ifori=1, 2, .....15) is
(A) 23 (B) 22
oO1nu D)9

Which of the following iteration formula is suitable for computing the cube-root of the
number 11?

x*, +11 3x°, +11
A) Xy =" 2 B xpn=",2
n+1 2x ; n+1 2x "
2x7, +11 X, +11
O Xpn1= 7.2 D) xp1= "2 2
n+1 3x ; n+1 3x "

Which of the following is a single step method for numeric solution of ordinary differential
equations?

(A) Gauss - Jordan method (B) Secant method
(C) Runge - Kutta method (D) Bisection method

PGEN-A | 11 P.T.O.



SPACE FOR ROUGH WORK / 38 $14 Hie+ll aoul

PGEN - A | 12



