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f a function f(z) is analytic in a
domain D, then its nth derivative
at a point a of D is given by

= dmlao by fEdz
BRI e

dz
(B) f"Na)= | [ it

27“ _a)n+1

dz
@ sl

J' fl2)dz

“ca)t

D) fMg=

where C is any closed contou
in D about the point a

}A’ljﬁch statement is not correci?

(A) If a function f(2)is analyu
for all finite values of z and
is bounded, then f(z) is a
constant.

(B) If f(z)is =nalytic within the
circle ' miven by |z-al=R
and i|f(z, | = M on C then

Mn
(n
IfMal s o

/LC) I'he derivative of an analytic
function is & -dytic.

(D) If C the circle given by
'z—c|= R, the value of the

i cgral J‘C:dz is mi.

15/L/36-207 5—B

/'B/‘If Cis the circle 2| =
of the integral - valu

6.

sin”:
IC(z—n/bi—

Wi B Lmi
16 T
omi

& ¢ ) ==

:ion of the functon
1
z° -3z+2

oi the region [2]|>2 1s

- 1
Ay 3 (1—2“1}:"

n=0

(BJ -ngo 2!’1 +1

— 1
_n§0 zn+1

1

©) ioe“ ~1)

(D) None of the above

: LS/‘Aﬁppose that 80% of all tourists

who come to India will visit Delhi,
70% of them will visit Mumbai
and 60% of them will visit both
Delhi and Mumbai. What is the
probability that a tourist coming
to India will wvisit Delhi or
Mumbai or both?

(&) 09
(B) 01
(C) 06 °
(D) 08


SIF
Sticky Note
Unmarked set by SIF


_,(;1 can hit a target four times in
S shots, B three times in 4 shots
and C two times in 3 shots.
Calculate the probability that
Band Cmay hit and A may lose,

2 1
(A) = (B) 10

2
V‘Fg)l—S

1
(D) =

(Z-Find the median for the
following distribution :

Gross profit as

ercentage of sales| 0-10|10-20(20-30|30-40 40-50
Number of

companies 22 | 38 | 46| 35 | 20
@ 25 1<)
_B) 2446 ”?
(C) 24 - %’"
(D) 25-46

For“grouped data, the standard
deviation is given by the formula

2.Jilx; — %| ‘
A —
S,

F‘ file — %)

2T 5

S fie -%)%

L

(D) i'one of the above

16/L/36-"015—B

“'9./lf-thc range of integrrijop hra

been divided into n ec
1
then Weddle's rule for e

guadrc_lturc 1S app!i-able when |
1S an integral mn iple of

(B3 2 (B) 3
94 ™ 6

10, ~The value 7 o Al x 1) ig
(A) @ V)u-.»

‘s,
erical

U+ divD)g

- (diva)p
B) @ Vi-@G.-vo-3
xcurld - ¥ x curlp
(C) U-cu .ﬂ—ﬁ-curl?f
D) Uxeurl D+ (curl ) x 3

11 h. Newton-Raphson iteration

cmula is
M+1 =3 - f(xn)
" TN
B) Xppy =, + J{f;:’)
(C) Xp41=x, +f?[g%l))'
o fx)
(D] Xp+1 = Xp f(xn}

ven M _Yy-x .
= =1
J}/Gwen 5 0 with y

when x=0. The approximate
value of y for x =0-1 by Picard’s
method is

(A) 09

(B} 09 +2log 1'1
(C) 2log 11

®) 1

[P.T.O.
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13. If A, (r=1,2,-,n) be the
characteristic values of a non-
singular matrix A, then the
characteristic values of A~! are

(A) li(r=l, 2,+,n) ‘

r

B,/r t=12-1)

(C) Iﬂllr (r=1, 2, -, n)

1
A%,

\_}ﬂ./l-f the characteristic values ¢

a square matrix of third order
are -2, 4, -5, then its trace is
equal to

(r= 1: 2: "ty n)

(D)

(A) 40

(D) «

16/L/36—f 15'—B!

[5 8 6]

LG)/I’I( the matrix l 4‘

1 792

-

expressed as ..+ B, where A
symmetric and L[ is skey
symmetric, their B is cqual to

5 11/2 7/2]
) |11/2 2 11/2
7/2 11/2 9

&

[ o 5/2 5/27
(B) |I-5/2 0 -3/2
-5/2 3/2 O

[0 -5/2 -5/2]
e 5f2 0 3/2
5/2 -3/2 0

5 11/2 7/2
D) [11/2 2 11
7/2 11 9

1 If the characteristic values of

square matrix of third order ai
1, 3, 4, then the value of i
determinant is

(A) 8
4B) 12
©) 19

(D) 96
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t-r_/‘ﬂ.\(?ystcm of equations
x+y+2z=4

has

~A)
(B)
(€
(D)

2x-y+3z=6
x-y-z=1

a unique non-zero solution
infinitely many solutions
finitely many solutions

no solution

M characteristic roots of the

matrx

arc
A
(B)
&)
(D)

3 1 0
g -4 -2
0 0 -1

-4,-1,3
-1,3, 4
-4,1,3
1,3, 4

M.ich statenicnt is not corroct?

(A)

(B)

(C

D),

16 /L) 362

Mat:ix muluplication is
assoriative,

datrix  ultiplication  is
distributive over matrix
addition.

Matr: addition is
oninutative.

Malrix  multiplication  is
comutative.

J15—B

MA be an n X n matrix, then th
value of adj(adj A) '

(A) |A]A
(B) |A|""?% A
© |a" 1A
(C) 1AM A
~

7 Which function is continuous at

x=C(
(A) sin(l/x)
(B) 1/x?

(C) tan™'(1/x)

@ tan x
ytfm (1+ x)}/* is equal to
x—0 -

(A) 1/e
BT e
€ 1

(D) e-1
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mexpahd sin(%-f B) in powers

3
of 6, the coefficient of %— is

- 1 1
MN-Fm B3

1 1
€ -5 (Bl

* 24,7 Writing mecan valuc. theorem as
fb)-fla=(b-af(), a<c<b

the value of ¢ for flx)=x(x-1),
a=0, b=1, is

| 1
A

1
Ers

1
(C) 5

(D)

25. If u is a Lomogeneous function
of x and y of dczree r. the value

2
0%u v 207U .
of U""q—+2xyaxay Y ayg
(A) n-lu
“_-,’ (n ‘”u
(C) nu? -
(D) “nu

26. The minimum value ¢ th
function x3+y3 2+ is

,‘(A) -1
(B) 0O
(©) 4
D) 1

%‘1 appronriate substitution fo
ne i_nteg'[cu

14+ x1/2

/3

1+ x!
is
\) x=
B) x=t3
) x=1t°
(D) x=1t12

y’l‘he value of the integral

/2 J(sin x) dx
b3

(sin x) + /(cos x)

NS
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g9. If enotes the surface of the
ube bounded by the planes
x=0, x=1, y=0, y=1, 2=0, z=1],
then

jkux3-yaf—2x2y}+2ﬁ}-ﬁds

is equal to
1
Ay 1 (B) 3
1 1
© 3 (D)g

w unit normal to the
surface x?2 -}~4y:2 -32z2-2=0 at
the point (1, 1, 1) is

f+4j-3k
Al —mM———
/( ) V26

B) i+4)-3k

© %(i’+}'+£1

T
D= =3k
(D) Jl_l( J=K)
yEquations of the form
dy
—+ i = '
e Tt Q

where F and Q are 1urncuons of

x alorne, can bc_reduced to the
linez: form L dividing by y"
and putting
1 1
(¢ = lg)iﬁ__v
(C)-j -=v (D) L
y * yﬂ.—2

6/L/36-2015—pP

32. ne general solution of tha
differential equation

(XP‘H)Q ':}'-')2—1 p=

&l&

is

(A) (ex-y)? - ¢
AB) (ex-y)* =c" -1
©) x2-y2=)

D) x*-y*=c?

33. Al pariicular integral of the
d:!Tercatial ~quation :

2

—2 .g-zig+5y=e2"sh1x

n R

18

1 :
Wy —Eez"(cosx -2sinx)

1 : '

(B) —Eeg"(smx—Qcosx]
1 2x

(C] —-1—0-8 Cos Xx
1a, .

AD) —Ee sin x

Mting x =€' and denoting -:—t

by D, the differential equation
3 2

d
BdY, g2dY  dy

123 dx2+xa+_r,¢'=,1c+10gx

is transformed into

(A) D3y=e'+t

(B) (D+ly=¢'+t

(C) (D3-ly=¢€"+t

4D) (D3 +3D+Ny=€"+t.
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-'\3-5-/1/6“3‘ sin2t} is equal to

(A) __2___2__
5“-6s5+13
® e
— c 3224-4
\.{
P e

W{F(ﬂ} = f(s), then L{t"F(t)} is

equal to

dﬂ.
A) (-1
@ er

B) :; £ts)
© 1) fsi,;f(SJ

ﬂ.

(D) (- 1)n+1 — f6)

y’t’l{( > 2 - J is equal to
s2 +a?)

(A) ! cosat
a

(B) :2911.

) ;‘-E—sin at

t
(D, —cosat

1 |
16/L/36-2015—B%

¢ \

—~

2 2
38 Py_ 2%y
/SOIVG at2 = ax2 uch
y=acospt when x=y an
y=0 when x=0

B y=

DX

-

sin*
(B) v=ccosg ’“P'_r
[ : . pXx
- i t el
(C) . i ptsin .

(D) y=1~ -nprsin‘p?x

39. Cdliohy-Riemann equations in
— polar form are
du _dv du _ _dv

A 5,=3" 30 or

P"ar 738’ 30 or
-1 du_ ov
ar roe’ 96 i

ou Bv au 10v
O 5, ="30° 38" ror

40. analytic function f(z) = u+1v,
in which the real part i
u = e¥(xcosy - ysiny), is
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51_/;\_1;‘ pollutants include 4‘4'/111 context of building d:»in-

Jd,
e 1) gases
2. methane (B) sewages
3. €O (C) water
Select the correct answer using (D) solids

the code given below. ‘
L4/S./-An ar (U "lity index {AQI)

(A) 1, 2 and 3 accounts for

(B) 3 only 1. only 5nc air pollutant

©) 2 and 3 2. iuany air pollutants
an

<. all air pollutants
D) 2 onl
(D) y Sclect the correct answer using
the code given below.
42. Effluent turbidity is lowest when (A) 1, 2 and 3

filtration of water is done

through AB) 2 and 3
C

(A) slow sand filter (C) 1 and 3
(D) 1 and 2

_(B) rapid sand filter

+ In incineration method of refuse

(C) pressure filte disposal

(D) horizonta! iilter 1. volume is much reduced

2. smoke gets generated

53/141 very ligh-class swiiiming 3. microorganisms are turned
pool, di- i fection of its \ater is quite harmless
done ‘liroug ; :
Select the correct answer using

(A) ultraviolet (UV; rays the code given below.
s
d3

(E) bleacii i powder (A) 1, 2 an

_(B) 1and 2
& hi
e (C) 2 and 3
A BHS, (D) 1 and 3

'./36-"015—B 9 [ P.T.O.
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4\7%n open dumping, which 50, In context of building dr lna,
components of refuse can be WC stands for
included?
h 1. water clos¢!
1. Street sweepings
2. Ashes 2. waste control
3. Some rubbish 3. waste closet
Select the lcorrect answer using Selo~t the c answer using
the code given below. the cocl- given below.
J/A) 1, 2 and 3
% 1 only
(B) 1 and 2 .
(C) 2 and 3 2 Land 2
(D) 1 and 3 ') 1 and 3
% India where rainfall occurs for (D! 2 and 3
a few months every year, whi
system of sewerage would bc
appropriate for a metro city? 5 e sewage sickness occurs
(A) Separate sewers during
AB) Combined sewers (A) sewage treatment
(C) Open combined drains .
A@) sewage farming
(D) Open separated drains

4\9/[’11c term refuse includes
1. excreta
2. putrescible solid wasie

3. non-outrescible solid waste

Select the corr-ct answer using
the code given be.ow.

1 12

(A) 1, 2 a
B) ! and 2
(C) 2 and 3
(") ! and 3

16/L/36-2015—B

10

(C) sewage flow in open drains

(D) sewage storing in a pond

a2, ring anaerobic digestion of
sludge, which of the following is
evolved?
JA) Methane
(B) Oxygen
(C) Ozone
(D) Steam
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5

5

55

16/L,

he concept of overflow rate is
used in the design of

AA) sedimentation tank

(B) activated sludge process
(©)
(D) sludge digesters

SEWErsS

Which of the following

parameters define the strength
of a sewage?

1. Suspended solids
2. BOD
3. Total dissolved solids

Select the correct answer using
the code given below.

JA) 1, 2 and 3

(B) 1 and 2

(C) 2 and 3

(D) 1 and 3

In closed airtight
digestion, the
purification is

(A) aerobic

(B) anaerobic
”~

sludge
process  of

(C) chemica! adcorpion

(D) chemical absorptic

ile characi-rizing sludges,

SVI stands for
(A) Se
(B) Siudge Volume Index
(C) Solics Volume Index

(D) “anitary Volume Index

-~ Volume Index

£ 015—B 11

8% In a grit channcl,

OW is of the velo; y of
"(A) N0 concern at g

(B) zero value

(C) constant value

(D) varying -

Mhich of the following
parameters are involyed while
::Uc;r;:;? ne palatability  of
1. Turbidity
2. Colour
3. Taste :nd odour
Sel

<cl the correct answer using
1€ coae given below.

. ‘,2and3.

‘B) 1 and 2
(C) 2 and 3
(D) 1 and 3

5&/‘Which of the following
parameters affect the whole-
someness of drinking water?

1. Excessive amounts of

organic matter
2. Pathogens

3. Toxicants

Select the correct answer using
the code given below.

}m 1, 2 and 3
(B) 1 and 2 -
(C) 2 and 3
(D) 1 and 3

(P.T.O.
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\}o/fn water pollution context,

organic matter is represented
generally by BOD as

(A) biological oxygen demand
~

(B) biochemical oxygen demand
(C) bed oxygen demand

(D) bacteriological oxygen
demand

QAC mean velocity gradient has

the dimension of
(A) length/time?
(B) length/time
AC) time™!
(D) time
62, Pollution in = river increases
with
(A) increasing river flow
(B) decreasing river flow
(C) unifora river flow

(D) preserice of fish in a river

16/L,26-2015—B 12

l53/’1'5

(A)
8
(C)

(D)

6\4./ n

e BOD assimilaiion ratc

is inverselv piopourtiona| tq
BOD reme ning

is directly proportional tg
BOD rcmaining
depends on the volume of

watei

depends on the depth of
watc!

foc nroof manner, a river

can be prevented from getting
polluLcd from the city’s generated

~tewater through

construction of some dams
on both sides of the ‘river's
city stretch

construction of some kind
of retaining walls on both
sides of the river in its city
stretch

construction of some kind
of canal or huge pipe sewer
on both sides of the river for
intercepting the flow of
wastewater flowing towards
the river

Select the correct answer using
the code given below.

(A)
(B)
_(©)
(D)

1 and 2
1, 2 and 3
2 and 3
1 and 3
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GE,/Whlch of the followmg are
generally related in a filter?

1. Effective size is the size that
allows 10% of sand to pass
through.

2. Sand is totally mixed in a
rapid sand filter.

3. Non-uniformity coefficient
of sand is the ratio of size
allowing 60% of sand to

pass through and effective
size.

Select the correct answer using
the code given below.

(A) 1, 2 and 3

(B) 1 and 2

(C) 1 and 3

(D) 2 and 3

56./;he Gt value used in the acsim

of flocculation channel should bc
(A) 1000 to 9000

(B) 10000 to 100000

(C) 150000 te 200007

(D) more than 200000

67 ich suhiect-qualified scudents
/?;nm be ailowed admission for

advanced desi
Sewage Treatmentr

(A) M.sc. in Chemistry

(B) M Sc. in Botany

) BTech or BE in Civil
1gincering

(D) M.ce. in Zoology

course on

16/L/36-2015—B

13

GB/EOD assimilation fo))c /s the

4A) exponential 1a
(B) linear law
(C) evaporziion ). w

(D) condens

/A river’s velc.

bed siope

m 1=

J depends on

-

river flow rate

3. nver’s cross-sectional area

cclect the correct answer using
the code given below.

(A) 1,2 and 3
(B) 1 and 2

© {C) 1and3
(D) 2 and 3

Me non-scouring velocity 1n
concrete sewers is generally

allowed to be
(A) less than 1m/s
(B) between 1 m/s and 2 m/s

(C) between 2 m/s and 3 m/s

(D) above 5m/s

(P.T.O.
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\/The most economical disinfection M\Fhich of th f ‘fing

of municipal water supply is phenomena are _sponcible
done by the - for BOD remov:i in rive
(A) use of ultraviolet rays (UV) 1. Settling of orgun e impurities
AB) use of chlorine 2. Exporentic! assimilation of
. (VA organ  jr.puriies
(C) use of bromine
3. ldsorption of organic

(D) use of iodine i unpurities

Sclect the correct answer using

"72/1'113 t:'hlutmn rg.tlo of a stream ' the code given below.
carrying 10 m> /sec flow rate

and receiving wastewater of (A) 1, 2 and 3

3 . = :
1m*= /s flow rate will be B) 7 and 2
(A) 11 - C) 1 and 3
(B). 10 g, (D) 2 and 3
(C) 0-11 j , .
| | Sc“At national level in Irdia, Ganga
AD) 01 = _1s the name of a
- = A)  lak
7_3/{ fill-and-draw type of sedimen- A © .
tation tank can have a plan (B) stream
shape of A
!9) river
1. square
(D) pond
2. rectanric ‘
3 eircl- 18./.'I‘he M.Sc. in Environmental
. Science course offered .by most
Select ‘he corrcc! answer using i3 Indian universities is basically a
the code given belc. course of
(A) | and . (A) ' engineering
B) 1end3 (B) science
(@ 1,2 and'3 (C) humanity
(D) 2and3 (D) technology -

16/L/36-2015—B 14
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9/Sccchi disc ig used for fiolq
measurement of g Water body’s

(A) temperature
JB) turbidity

(C) chloride concentration

(D) pH

yh a public water supply system,
the presence of residual
chlorine (supposed to be around

0-2 mg/L) is identified by
(A) water’s colour

(B) water’s turbidity

(C) water’s smell
_AD) water’s pH

ﬁ/Stokes’ law/equation is
a

pplicable only when particle’s
settling velocit

AA) is in the laminar rarge of
Reynolds’ numic

(B) is in the iransition range of
Reynolds’ nunber

(C) isin turbulent range of
“eyno!ds’ number

D) is exiremely high

10/L/36-201'"—B

\BD/rn & market, solid wag; prob!

81.

can be Managed effec: /1

by

1. Jointly €mploy ng ragpiclier
boys for cq “ng various
types of Wastes . selling
them to wusuruers, kavarig
ete. ’

2. asking shopkeeper
¢ manage thejr own
Surrou ding

3.

teulow-'wa_ animals to roam
In'G market for feasting
4pon ‘lie solid wastes

~clect the correct answer using
1€ code given below.

Y 1, 2 and 3
B) 1 and 2
(C) 1 and 3

(D) 2 and 3

million litre wastewater is
mixed completely with a pond
containing 50 million litre water,
the pond water’s resultant BOD
(assuming BOD of wastewater
and pond water as 100 mg/L

and 10 mg/L respectively) would
be close to '

(A) 52 mg/L
(B) 17 mg/L
(C) 106 mg/L
~(D) 20 mg/L

[P.T.O.
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Q]«(jar test in water treatment

system is done to determine
1. optimum dose of coagulant

2. duration of time for effective
flocculation

3. type of coagulant

Select the correct answer using
the code given below.

(A) 1 and 2
(B) 2 and 3
{C) 1, 2 and 3
(D) 1 and 3

In water treatment, flocculation
would mean

v

AA) charge neutralization or
destabilization of colloids

(B) promoting the joning
together of the destabilizc:
colloids

C) settling of colloids

(D) settling of flocs

84 "MoEF, a [linistr of the

Governmen' of Inc -, stand= [or

(A) Miniciry of Engeering
Fortun:

AB) Ministry oi Fnvironment
and Forests

(C) Minisu * Znvironmental
Forestry

D) Mini:iry of Engineering and

Forest:

16/L,5-201"~B

16

treat™ont

naculation

‘BS/I{’ context of wate
process, the term
means
(A)
(B)

(\®)

settling of ¢ !'oids
settling of flocs

charge neutralization

destabilizaiion o colloids
promoting e joining
together of the destabilized

or

(D)
colloias

86. watcr, o very high concen-
- tration of chlorides act like a

noison
! rericultural use of such
waeater

ne use of such water for
industrial cooling

swimming in such water

Select the correct answer using
the code given below.

(A) 1, 2 and 3

(B) 1 only

(C) 1 and 2

(D) 2 and 3

87 Bacteriological  tests = must

essentially be done for

(A) water to be wused for
industrial cooling

B) water to be wused for
drinking water supply

(C) water to be used for
agricultural farming

(D) water to be used for

cultivation of fish
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g8. Alardy-Crosg
metl :
/Eopular method formd il
(A)

designin .
g a sedi :
tanl mentation

_B) analyzing a water distribu-

tion network
(C) designinga sewerage system

(D) designing a grit channel
89, en a CI pipe -carrying

drinking water is laid above
ground, use is made of

1. spigot and socket type of
joint

2. expansion joint
3. screw joint

Select the correct anr “ina
the code given below.

(A) 1 and 3
}B) 2 only
(€1 only

-

(D) 1, 2 and

99/}33] Ll capacity concept is
used for ti Aesign of a

) septic tank

(L) se _mentation tank

IC) .rvice TeServoir

(L) slow sand filter

16/L/36-2015—B

91. 1 i
/‘Whmh single-most w: ler quality

pé;lr_ameter is most sign ficar
While determining the - uitabili
of water for agri ultural

(A) Oxygen
(B) Chloride
(C) BOD

) Coliform

s A prunary sedimentation tank is

¢--irmed essentially to remove
) flocculated solids

(B) algae

{C) settleable solids

(D) colloids

93. ~Impurities penetrate deep into
the sand bed during filtration

through a

’(A) slow sand filter
(B) rapid sand filter
(C) radial filter

(D) horizontal filter

[ P.T.O.
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_9/4./ Noise pollution causes
(A) blindness
AB) nerve-related problems
(C) malaria
(D) kidney-related problems
Mhich single-most water quality
parameter is most significant
while determining the suitability

of water for the cultivation of
fish?

(A) Total dissolved solids
(B) BOD
(C) Temperature

(P) Dissolved oxygen

96 secondary sedimentation ‘ank
is designed essentially to remov

(A) settleable solids
(B) flocculated solids
(C) colour

(D) odour

QJAmpurit’ s do not penetrate deep
into e sancd bed during
filtration through a

{A) rapia sand flter
(B) radi:! iilter

(C) <low sand filter
(D) horizontal filter

16/L/36-2015—B

18

In building drain®se,
manifests a/an

stack

(A) horizontal pipe

(B) vertical nine

(C) inclined pire

D) pio= carryil; gases
(/) F

M a hon-e situated along a city

road he s oisec pollution can be

reauced b

y) making a wire fence around
ne house

(B) making a ditch around the

house

(C) growing thick bushes
-

around the house

(D) making brick pavement

around the house

ich single-most water quality

parameter 1s most significant
while determining the suitability

of water for use for industrial
cooling?

(A) Dissolved oxygen
(B) BOD

(C) Temperature

JD] Chloride
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