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The most commaon cause of acidity in water is
(@) carbondioxide (b} oxygen
(€) hydrogen {d) nitrogen

The maximum permissibla limit for lluorida in
drinking waler is
(@) 0.1 mghitra
(c) 5mgfive

(b) 1.5 moflive
(d) 10mgfilre

The range of size of colloidal parlicles is
{a) tpm-100pm  (b) 1um-10Zpm
&) 1pm-10°um  {d) 1pm-1000um

Consider \he lollowing sialements:

Aseertion {A): Suspended material are seldom

a constiluent of ground water.

Reason (R): Scils have very good liltering

capacily. )

(a) both A and R are true and R is the carrect
explanation of A

(b) both A andR are true but R is not a correct
explanation of &

{¢) Aistrue bul R is false

(d) Aistalse bul Ris true

Consider the following statements:

1. Inorganic solids are non-biodegradable
solids.

2. Suspended solids and colloidal panlicles are
combinedely called dispersed solids,

3. Acceplable limit of wrbidity is 1 NTU and
cause for rejectionis 10NTU.

4. Mass ol suspended solids is obtained by
litration and healing the residue on filler at

100°C,
Winch of these slatements are correct?
(a) tand? ) 1.2and3
© (.2and#d (0) 1,2,3and 1

Q6 -

Q7

Q.8
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Environmental Engineering.

Quiality Control of Water Supply

The permissible limit of suspended solids for
drinking water is
{al 25mgf!
{c) 200 mgff

{6) 30 mgit
{d) 50 mg#!

A lillerable residue analysis is run on a sample
of wateras follows, Prior lo fillering, 1he crucible
and filler pad are kepl overnight in the drying
oven, cooled and Lhe dry mass of Ihe pair was
delermined to be 62.319 g. Two hundred and
litty milliliters of the sample Is drawn through a
filter pad contained In the porcus botiom crucible.
The crucible and filler pad are (hen placed in
drying oven at $04°C and dried unlil a constant
mass ol 62,382 g is reached. The suspended
solid concenlration of lhe sample is

@ 315mgH {b) 323 mg#!

{c) 289 mgif {d) 252 mgft

In Baylis wrbidity meter, light Intensity is
measured .

{a) inlhe direclion of incident light

{b) atrightangles to lhe incident ray

{c) based on scatlering principle

{d) byusa ol chemicals

Alter suspended malter causing colour is
removed by cenlrifugation, the colour obtained
is callgd

(a) Tnuecolour {b) Apparent colour

{c) Brackishcolour {d} Purecolour

Turhidily is measured on

(a) slandardsilicascale

() slandard cobali scale
{c) standard platinum scale
(d) platinum cobalt scale

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Trie percentage of chloring in frash bleaching
powder is aboul
{a) 10015
{c) 251030

by 201025
{d) 401050

Inahe plot of residual chlorine versus chiorine
dose applied as shown in figure, the curve will
not have any (0, 0) point because

Residual higring ~=

]
Chieving appliod—e

(@} of experimental error

{b} chlorine escapes inta the aimesphere
{) chlorine requires some conlacttime
{d) chlorina is consumed for disinfeclian

The normal value of over flow rale for plaln
primary sedimentation tank ranges between

{a) 25,0001t035.000 liresfsqm/day

{b) 40,000 lo 50,000 {iires/sqmiday

() 50,000 to 60,000 lires/sqm/day

{d} 80,000 1t0 100,000 lites/sqmiday

The lemperalura at which the specilic
conductivity of water is determined by means of
a portable dionic waler tester is

@) 15C {o) 20C
(o) 5¢C (d) 0C
Which of the following is a minor source of TDS?
{a} Fe {b} NaCi
{o) 80,7 {g) Cr

OH- ions may not be present in water if pH of
waler is

{a} Greaterthan8 - {b) Less than 9

{c) Greaterthan 10 (d) Less than 10

Twa samples of water, Aand B, have pH values
of 3.8 and 6.6 respectively. How many times is
sample A more acidic than sample 87

Q.18

Q.19

G.21

Q.22

Q.23

Q.24

(@) 1000 ) %0
© 2 {d) 300
A 250 miof sample of water has initial pH of 10,

40 mi of 0.02 N H,S0, is required to lirale the
sample to pH = 5.0. Wial is the 1olal alkalinily
of waler in mgft as CaCO,? ;

b} 180mglt

(a) 150 mgit

(¢} 1B8OmgH {d} 20C mglt

pH range of methyl oranga is

(&) 86103 (b) 2844

{© 86105 (d) 2849

In Ihe determination of hardness, Erichrome
black-T forms wine red colour and tha tivation
changes the colourlo

{a} Biown {b} Colouriass

€} Black {d) Blue

Tola? hardness (inmg/fol CaCO,) presentin warer
sample with 18 mg# of Mo?* and 120 mgh of
Ca?is

{a) 3?5mgi (b} 275mgji
{c) 300mgf (d} 400 mgif
Consider ihe following slalements:

Assertion {A}: if the hardness is less than

150 mgf it is not advised to solten the water.

Reason{R}: The problems caused by excessive

hardness gives rise fo formation of scala in

boilers and hot water sysiem,

{8} both A and R are iue ang Ris the correct
explanation of A '

{b) bothAand R are rue bul R is not a correct
explanation of A

{€) Ais rue bul Ris talse

{d) Aislalse but Ris vug

Acceptabla limil for lotal hargness is
{3} 200mgi {b) 300 mgt
{c} 500mgH {d) 600 mgi

Match Lisi-l {Hardness range) with List-il
(Hardness} and sclect the correct answer using
the codes given below the fists:



List- Listlt
'(mgif as CaC(y)
A. 055 1. Solt
B. S6-100 2. Slightiy hard
C. 101200 3. Moderatetyhard
D. 201500 4, Veryhard
Codas:
ABCD
@2 1 3 4
)y 1 2 4 3
gt 2 3 4
@2143
Q.25 80D of treated vater should be
. {a} 10ppm () 25ppm
fc) 20ppm dh Nil ¢
.26 Tho maximum permissible hardness for public
. supplyis
{a} 95malive {b} 105 mgflilre

(¢} 1i5mpfive  {d) 125mghive
Q.27 For evaporation and measurement of sellleable

soligs, the apparatus used, is
fa) ajar {b} abeaker
{c} atestfube {6} animholf cone

Q.28 MalchList-lwith List-ll and select correcl answer
using codes givon below the lists:
. List-!
A. Coefficientol drag for viscous flow and smalt
particles
B. Siream fine setifing
C. Turbulentseltling

0. Discrele
List-lt
1. Particles which do not change their size,
: shape and weight

2. Sellling particles larger than 1.0mm

3. 24fReynolds number

4. \viscousforee is greater than inertial force

Codes:
A

@ 1

B 3

© 3

c
3
1
2
@ 4 1

NN m
W B

{d) Boii{ayand{h)

Q.30 Thelimiting value of organic ammenia in palable
watar |s
{a) 1mol
{6y NI
{© 03mgh
(@) 0.15mgfl

Q.31 Concenyaiionof nilrite in water is measured by
{a) Tinjomaler
{b) Ccleurmatching technique
{c) Msszuring the amount of ammonia kberated
aftor titration with kMO,
[d} Noneolthase

Q.32 A 13misampleof lreated water requires 208 mi
ol odour iree distrilled water to reduce pdour to
a tevel that is just perciplible. What is the
Threshold odour number for viater sample.
{@ 17 {b) 16
) 15 (d) 18

Q.33 Whichof tha following are the least soluble forms
of calcium and magnesium al normal vzater
temperature?

{a) CaCl,andMgCO,

{6} CaCH{Q,),andMgCl,
{c) CaCQ,andMglOR),
{d) Ca(OH),and MgCH(O,),

Q.34 1f the 1clal hardness and alkalinity of a waler
sample are 150 mgffas CaCO, and 239 mgfias
CaC0, respectively, han what are the values of
carbonate and non-carbenale hardness?

{a) 150mg/tand Zero

{b) 150 mgfl and 80 mg/t

fc) Zercand 150 mgft .
{d} 80mgitand 150 mgH

Q.35 Match List-| {Metals) with List-1l {Acceptable
limil in drinking waler) and selecl the correct
answer using the codes given below Lhe lis\s:

List-l Llst-1l
A. Calcium 1. 5malf
8. Sulphale 2. 200 mg#
C. Zinc 3. 75mgtt
D. Arsenic 4. 0.01 mgit
Codes: -
A R CD !
@2 3 1 4 ‘
by 3 2 1 4
c) 3 2 4
d 2 3 41

Q.36 Highar concentration of which of the following
cause phylotoxicity?

(a) Lilhium (b) Molybdenum
{c) Phenol (d) Selenium

Q.37 Which of the following is nol loxic to aguatic life?
(a} Sulphide (b) Uranium
(cy Siver (d) Bromine

Q.38 Which of the following is nut a nutrient which
helps in growth ol plants?
{a) Carbon (b} Phosphorus

{c) Fluorine {d) Nitrogen

(.39 Maich List-1 with List-l and select the correct
answar using codes given balow Lhe lists:
List-l
Absance of flugrides
Excess of lead
Presence of excess nifrales
Deliciency of iodide
List-il
Methemoglobinemia
Geilre
. Dentalcaries
. Anaemia
Codes:
A B
4

co®>

P B

{a)
(b}
{c)
(d}

- W W
(S
O N S o)
N - =

(.40 Anideal sellling basin is designed wilh surtace
overflow rate (SOR) of 1 m¥/md/h, Particles have
their discrete selifing velocities and concentration

as tollows:
Particle type  Setiling Initial
velocity  concentalion
(r/n) (mg#)
1. 1.0 100
2. 05 100
3 0.1 100
4. 0.05 100

Which one of Lhe following gives correct estimate
of the overall remaval of parlicles per hour?

(@) 65mgfl (b} 85 mgt!

{c) 265mgit {d) 365 mgt!

Q.41 Match List-l {Bacteria) wilh List-I {Shape) and
selecl the correct answer using the codes given

below lhe lists:
List-l Lise-tl
A, Cocti 1. Commashape
B. Vibto 2. Rhombus shape
" C. Bacili 3. Helical shape
D. Spiriflum 4. Rodshape
5, Round shape
Codes:
ABCD
(@@ 5 1 4 3
) 3 4 2 5
©) 3 1 4 5
(g 5 4 2 3

Q.42 Match List-l (Waler-born disease) with List-1l
{Pollutant causing)and selecl he correct answar
using Ine codes given below the lists:

List-1 List-I
A. Motlling of teeth 1. Salmanella bacteria
B. Hepalitis 2. Vibriobactenia
C. Typheoid a. Virus
D. Choleta 4. Fluoride
Codes:
A
(@ 4
Yy 2
€ 4
o 2

W - - ww
= WL -0
o oAaN g



Q43

Q.44

Q.45

Q.46

Q.47

- Q.48

Q.49

Higher quantities of copper, mora than 2.5 mgif
0f 50, may cause diseases perlaining 1o

(@) Kidneys {b) lungs

{c) liver (d) arsenic

The commonly used indicator for measuring iron
concenlralionin wateris

(a) Eriochrome black-T

(b) 1, 10-phenanthroling

{c) Phenolphthalein

(d) Blue litmus

Presance of nilrogenin a wasle watar sampie is
due {o Ihe decamposition of
{a) carbohydrates (b) proleins

c) fals (d) vilamins

A rapid lest to indicate the unlansﬁy of water
pollutionis

{a) BOD

{b) Dissolved Oxygen

(©) MPN

{d) Towal dissolved solids

Which of the following methods is used 1o
determine colour in waste waler?

{a) ADMImeihod

{b) PL-Comethod

{€) Threshold scale method

(d) JTUmelhod

Which of the following isfare the characteristics
of coliform arganism?

1. Bacillus

2. Gram-negatve

3. Fermenlslaclose

4, Spore-lonming

Selecl the carrect answer uging the codes given
below.

(a) 1alone
(¢} 1.2and3

b) 1,2andq
{d)2,3and 4

A standard mulliple-ube fermentation test was
conducted on a sample of water. The result of
the analysis for the conlirmed test are given
below:

1Q.50

Qs

'y

Q.52

Sample |No. of posliiva | No. of nogative|
slzo (m¥) {  rosults ot tesults out
of § lubow of 5iubos
10 4 1
1.0 2 3
0.1 1 4
0401 0 S

MPN index for combinalions of posilive resulls
when 5 lubes are used per dilulion (10 m!, 1.0
mt, 0.1 mi) is as lollows:

Combinatian | MPH Indox

of posilve | paor 100 mbL
543 280
4-31 ]
d-2-1 26
210 7

Using the above MPN index lable, whm is the
most probable number (MPN] ol the sample?
@ 7 {b) 26

©) 260 {d) 70

Which one of the"forlawing treaiment is
ezonomically elfeclive in ihe control of guiriea
worm disease?

@) Sedimaniation (b) Filtralion

(c) Chlorination {d) Ozonalion

Assertlon (A): Fluorides should always be

present in drinking waler uplo avalue 1.5 mgfl.

Reason (R): Such a waler helps 1o keep the

teeth clean,

{a) bothAandRarewruveandRis rhe correct
explanation ol A

(b) bolft A and R are true but R is nol a correct
explanation of A

(€} Aistrue bul Ris lalse

(d) Aislalse but Ris true

Malcr{ List-1 (type of impurity} with List-lH (harm
caused) and selecl the corect answer using the
codes given below he fists:

List-1

Excess of nilralos

Excess of lluorides

Lack of iodides

Excess ol chlonides

ooy

Q.53

Q.54

Q.55

Q.56

List-ll
1. Brackish waler
2., Goiter

3. Fragile bonos
4. Blue baby diesease
Codas:
A
@ 4
o)y 1
(c} 4
{d 1

c

W N

D
1
4
1
4

AN oW

Which of the following is not correct?

(a) pHvalue for pure waler is nearly 7,

(b) In order 1o be sale against pathogenic
bacieria residual chloring should remain
between 0.05 ppm and 0.2 ppm.

{c} Presence of iron and manganese in excess
of 0.3 ppmin drinking waler is objectionable,

{d) Chiorides in potable waler may be present
{rom 300 ppm to 500 ppm.

What is the maximum permissible threshold
odour number lor a domestic water supply
source?

fa) 1 (b} 3

{o) 7 {d) 10

The pH of waler admilled into a Ireatmeni plant
was 6.0 in the morning. Consequent to inflow of
raw valer from a different source, it changed to
8.0inthe next 24 hrs. Assuming linear variation
in lime of the pH concentration, the time mean
pH value of the water over this 24 hrs period is
@ 6 )7

{© B3 {d)68

Asslerlion {A): Rainwaler harvesling o artilicial
recharging of groundwater minimizes the TDS
levelin subsurface waler.

Aeason {R): TDS level falis | msubsuriacemxe:

due {o dilution.

{a) bathAandRarelrueandRis the comect.
explanationol A

{b} bothAandRare lruebumzsnolacmect
explanationof A

{e) Aistrue but Ris faise

{d} Aisfalse bulRis trug

Q.57 Thetheoreticaloxygendemand inlires of alr far

a 300 mg/t solution of methylaming, CH NH, {e
decomposa complelely is

{a) 1.55L airlL solution

{b} 3.6 L air /L it solution

{c} 2.06L airL solulion

{d) 1.46L air /L3t solution

Q.58 The BOD,; it the temperature of the sample and

seeded solution water are 20°C (saluration is
8.07 mgi.}, the initial DO, are saturation and
sampile dilution is 1 aﬂw:!h sesdad solulion. The
final DO of seeded dilution water is 8 mgi! and
fina! DO of seeded dilution water is 2 mgiL
assuming volume of BOD botle is 300 mL.

@) 181 mgl {b) 281 mgit
{c) 251 mgfr {d) 280 mg#t
Q.53 The BOD versus time data for first five days of
BOD 1esl 2re oblained as .
Timo BOD
fin : days) 80D, y{mpty
2 10
4 3
] 20

Fromgraph, lhe inlercept b= 0.545 and slopeis i
m = 0.021. The deoxygenation canstant, K and
ullimate BOD, £ are respectivaly,

@ 023d . 17molft {b) 0.21d, 27 mgh
(€) 0216 17mgfl Uy 02340, 27 mgfl



Quality Control of Water Supply

@ 2.) 3.(e) 4.(8) 5 (D)
1. (c) 12, (@) 13. (b} 4. (c) 15. (a)
21.(a) 22 (b) 23.(a) 24.(c) 25.(d)
a1 (b) 32 (a) 33.(c) 34.(a) 35 (B}
41, (8) 42. (s} 43. (b} 44.(b) 45. (B}
51.{c) 52. (¢) 5. (d) 54. (b}

Quality Control of Water Supply

1.

55, {¢)

{a}

Acidity is caused by the presence of mineral
acids, free casbon dioxide. sulphates of iron,
aluminiumelc.

[t}
Maximum pemissible imit of fluoride in drinking

7 waler s 15 mg#t

10.

Minimum permissible limit of fluoride in drinkibg
waler is 1.0 mgf!

i it isIsss than 1.0 mg/l il causes dental carries
& ilitis greater than 1.5 mgliit causes luorosis.

(0}

Mass of suspended solids is gblained by
tiltration and heating the residue on lilter at
104°C.

{d) .
Dry mass + solids =62.382g
Dry mass =62.319g
So, mass of splids =62.382-62.318
=0063g=63mg
Volumeolsample =250m{
So. concentration of solids
63x1000
= = {
750 252 mgh
(a}

The standard unit of turbidity is the one which s
produced by 1 milligram of linely divided silca
in 1 litre of distilled water.

6. {b) 7. ()

8.(a) 9. (a) 10.{a)
16. () 17.(a) 18.{b) 19.(b) 20. ()
26. {c) 27.{d) 28.{c) 29.(a) 30.(c}
36, (a) 47.1d) 3B.(c) 39.(c} 40.(b)
46. (d) 47.(b) 48.(c) 49.(d) 50.(b)

58.(a) 59. (d)

58. {a) 57. (b)

1.

13

15.

17,

{e)

Bleaching powder is calcium oxychlorite having
molecular formulta as CaQCl,. When frashly
made, it centains about 20% of available chiorine.
It Is howaver, an unstable compound, and an
exposure to eir, light and moislure, ili'OSSBS its
chioride content.

(6)

QOver low rale for plain sedimentationtank ranges
between 40, 000 10 50, 000 fiters/sqm/day.
Qver flow rate for coagulation sedimentation lank
ranges between 50,0001¢ §0,000 lersisgmiday.

{a)

Major sources of TOS:

Na*, Ca?*-Mg?, CO, SO,2,CI
Minor source ol TDS:

Fa. K, CO,%, NG,~. Fluoride, Boren, Sftica

@ i

pH = 'Ogm[H']
So, (HY) = 0™
So, [H, = 10°5°
[H' ],.-‘ 10738 '

R [H:.'x = ‘U_G—ﬁ=1000
8

Sa sample A is 1000 times mora acid than
sampie 5. i

18,

19,

21.

22.

26.

27,

az.

(0}
40 mi of 0.02 N H,80, is required 10 reduce the
pHupto5.0.
. Total alkalinity of 250 m/ of water sarnple
= 40 mg as CaCo,
So, tolal alkalinity of waler is mgyt

1000
= —=1 f
40% 550 60 mgif as CaCO,

(b}
pHrange of molhyl orange is 2.8-4.4
pHrange of phenalphthalein is 8.6-10.3
(a)
Total hardness

eq, wi. af CaCQ,
=[Mg®}* eq, vt. of Mg?"

vt of CaCO,
Ca'z ;‘M
* [ ] eq. wi of Ca®*

= 1Bx 50 +120x s
12 20

= 375 mgHf

{b)

If tha hardness is less than 150 maf! then it i¢
not advised ta soften the water because it prove:
lo be uneconomical,

{c)
Prescribed limit of hardness for drinking wate
875 - 115 mgh,

(@)
For evaporation & measuremant of seltleabls
solids, imhoff cone is used.

GH

C A+8
TON ==

Wiere.
A =sample ol walet 1o he tesled
8= odour lree distlled waler

13.0+ 208
TON = ———— =17
ON 3

34.

37.

40.

43.

44,

48,

49.

()

Since alkalinity > Total hardness

Hence, carbonale hardnass = Tolal hardness =
150 mot

and non-carbanale headness = Tolal hardness
in excess of alkalinity = 0

{d)

Free bromine (Br,} is a sirong oxidant not found
nalurally. Broming salts are harmless.

(b)

Overall removal of particles per hour

= 1% 100+ 0.5 100+ 0.1 % 100+ 0.05 x 100

= 165 mglt

(b}
High quantities of copper are likely 1o affect
human lungs and other respiralary organs.

(D)

Eriochrome black Tisused to measute hardness.
Phenolphthalein is used 1o measure alkalinily.
Blue litmus is used (o measure acidily of water.

{c)

Caliform bacleria are commonly used indicator
of sanitary quality of foods and waier, They are
defined as rod-shaped. gram-negalive non-
spore lorming and molile or non-motle bacteria
which can leiment lactose with productionof acid -
and gas when incubated al 35 - 37°C.

(d)

In this problem we have more than three dilutions.
So, we will choose three consecutive dilution
samples which start from maximum posilive
result to closer to exunction value. Thus 4-2-1
will be better representation. Conresponding MPM
per 100 m! = 26 as shown in table for 10 m/,
1 mf and 0.1 m/ dilution, It however itis taken lo
lind out MPN per 100 m! in the dilution 1 mf,
0.1mf and 0.0! m/ then, il will correspond 1o
2-1-0 value. The corrgsponding MPIN [rom Tabie
is 7 x 10 = 70 becausg sample is 1/10" of the
10. 1 and 0.1 mf sample size. used in table.
MPN of colilorm organism 15 the maximum of
thpse two values, i.e., 70.



st

53.

§5.

57.

{d)

Upto 1 mg/i of {luoride helps lo prevent dental
cavities.

Acceptable limitis uplo 1 mg/f and grealer than
1.5 mg#l is cause for rejeclion.

(d}

Acceplable limit of chloride inwater is 200 mgf
and is cause lor rejeclions il it exceeds
1000 mg#t.

(c)
Average

p= T 506107
Time mean pH = ~log 5.05 x 10 = 6.3
(b

AsCHJNH, + 150, 1C0,+ 1H,0 + 1 NH,
i. for energy male of mathylamine decomposed,
1.5 mole af oxygen required for C - ThoD.

_ [300mg CHJNH;,] g
€ -ThoD = { L ™ {1600mg)
M mol CH4NH, 7¢1.5mol ofl O,
| 31.0589CH,NH, | mol CH3NB;,
22410, L air
T2y
mol 0, 0.21L0,

[bg .

C-ThoD = 1,155

But NH, wili also use O,

NH, + 20, = HNO, + H,0, so there will be an
N - ThoD,

300 §

— A ———X 224
1000 31.058

N -ThaD= g24
*o21

1x2
Lair
L sofution
= ThoD = 1.55+ 206
= 3.6 L air per L solution

=206

(a)
Dilution = %

290
BOD; = [(9.07—2)~ (2.07 - B} x S
A [( )~ (2.07 a)xsw]xaa

= 181mgl
[- V,= 10miand X=300 m/~10mf = 230 mi]

6x0.021 "
K= “osas =0Rd
Ls —— — _o7mau
* ooenosasg o Mo
[ 11 1]]



