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7. -

L1t

. The wash liquor from a paper mill contains 2% (by weight) of solids is coneentrated in an
evaporatm to yield a. product with 20% (by Welght) of solids. The quantity of water -
evapor ated per 100 kg of feedis .

(A) 20kg S ® s0ke

© 40kg L PP 0kg

Fresh feed of 100 mol/hr is passed into a reactor followed by a separator The product is
-removed from the separator and unreacted feed is recycled. If single pass convers1on of .
A — B is 20%, assumlng Aand B both pure, the rate of recycle (in mol/hr) is

(A) 300 - ~‘@'400

© 500 S . (D) 600

It is required to make 100 kg .of a solution containing 40% salt by mixing solutiori A
‘containing 25% salt and solutlon B containing 50% saIt The mass in kilograms of solution-A
required is -

'.y_(gxo L ® 60 .

© 75 | ) I

' At this pomt all three phases (sohd liquid and gas) coexist

(4 Eutectic.. = w Triple
(© Plait- - 4 D) Cm;mal

Whlch of the following is unity for an ideal liquid solution?
"(A) . Fugacity - : - (B) * Fugacity coefficient
(C) - Activity -~ . o ‘ M Activity coefficient

~ All spontaneous process are -

A ‘ Reversible _ ‘ % Irrever31b1e

- (O Reversible adiabatic - (D) Adlabatlc

For 1dea1 gases the fugac1ty is dlrectly proportwnal to

W Pressure o B Temperature'

() \Ent_ropy, | - . ' (D) Enthalpy

8 . " ' CECHE/1S8
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8. A Carnot cycle consasts of the followmg steps -

y Two isothermal and Two isentropics ~(B) Two 1sobaucs and Two 1sothermals

(C) .Two isochorics and Two isobarics. (D) Two isothermals and Two isochorics
9. For a-spontaneous process, the total entropy of a system-and its surroundings always"
increases : " (B) decreases.
©) does not change ‘ (D) cannot épecify as increase or decrease

10. A blnary m1xture 'A-B forms an azeotrope with a boiling point of 71.8°C at 1 bar pressure,
the azeotropic composition being 55 mole percent ‘4’. The pure component vapor pressures at .

"~ 71.8°C are A = 0.50 bar; B = 0.70 bar. What is the act1v1ty coefficient of ‘A’ in the liquid,
assuming the vapor to be an 1dea1 ’

@ 1 . : ®) 15

& 2 IR M) 25

"11.  Which of the following is an ore of Copper?

" (A) Galena - . ‘ (B) Hematite
(C) Bauxite ' W Chalcopyrite
'12.  Epoxy resins come under the category of ,
‘ . (A)  Thermoplastic ‘ M Thermosetting
(C)  Polychloroprene __ ‘ (D) Elastomer -

13.  The percentage of carbon is the least in- A
(A)  White cast iron , (B) Grey cast iron
' W Wrought iron ‘ : (D) Stainless steel

14. Teflon is polymer product of

Wﬁ' C,F, ' o ®) CF, .

O GF S (D) - CH,=CHF

i

m
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15.

16

17

For size reduction of a large plastlc sheet” 1nto small unlts of fixed dlmensmns Whlch

equipment d As. the most- useful‘?
(A) - Jaw crusher -
(C)  Rod mill

. Fluid Energy Mill is‘an exémple of

(A Crusher o

M Ultra fme grmder

The power number; Np is defined by
(A) n°Da’p/Pg,

' M ‘Pg'c/n3Da5p '

18.

19.

20.

21.°

"

The screen effectivéness

(B)

S ®
o)

®)
- (D)

Roll_ c"rus'heri

’Ro'tary‘ knife cutter .

Grinder -

Cutting ‘machi.n‘e‘

q/n De3
nDa’/q

o (A) . remains unaffected with change in the capa01ty of the screen

decreases with increasein the capac_lty of the screen

©) " increases with increase-in the capacity of the screen

(D) . increases linearly with increase in the capacity of the screen

For pseudoplastic liquids with 1ntermed1ate range (between 10 to 100) the power consumed
by six blade turbine compared to newtonium fluid W111 be

B)

D)

more

not predicted

The constants Ky, KB and KK in the laws of crushing depends on .

\M feed materlal

©) ‘ flner products

®)

- (D)

compression

capacity of machine-

For a constant pressure ﬁltra’mon neglectlng the f]lter cloth res1stance the ﬁltratlon

equation is

A davV=K, v

(€) dV/t K.V

®

(D)

dV/dt ;'KCV

dt/V =K,V
CECHE/18
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24, '~

22. S‘olar photovoltaic energy sources produce o
(A) - AC electricity ) 4 M DC electricity
(@ Voltage . . - . (D) Power
23.  Avperfect black body
(A) s black in colour ; B) reflects all incident radiation
M " absorbs all incident radiation . (D) - transmit all incident radiation .
Boiling water reactor and- pressumsed water reactor are
M Nuclear reactor ‘ - (B). ;Solar reactor .
(C)  Ocean thermal electric conversion D) . Biogae reacter
. 95.. T1da1 energy utilises ‘ o
M potent1a1 energy S - "(B) chemical energy
_(C) ‘ electrlcal energy . . (D) bio energy
' 26. ** Which one of the fo]lowmg is the second most abundant series in most crudes‘7
M Cycloalkanes T -+ (B) Olefin
(C) - Iso-alkanes ' - ~ (D) ‘Alkanes
'27 . Fourdnmer machme is used in the manufacture of
(A soap R 4 .' ' (B) detergent ‘
M paper . (D) leather |
28. . The first step in refining of caue-sugar is’ o ,
(A e';rapo‘ratien‘ o o \M affination
- (C) clarification : P ) bleaching- )
. CECHEN8 : - . i 6
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29.

30.

31.

32. -

- 33.

© 34,

1t

Compressmle ﬂow at erdmary densﬂ:les and hlgh velocities, the more basm parameter,
" required is

(A) - Reynol'ds‘ nurrrber o -l w Mach pumber

©) fFroude number- - | ) ' D) Pressure co-efficient

N e{rier-Stokee equation is of the form

- DV s \['DV |
SW = Teres N >.PD——“VP+WZV+Pg

~. D | c v ‘ C
© Lo wv) ©) P ==(V.pVV)-Vp -V pg

Dt : : s at

. Laminar part of Ergun, eqﬁation 1s called as. _
(A) Hagen Poiseuille equatlon - B) Stoke’s equation
M Kozeny Cosman equatlon 2 (D) Burke-Plumnier equation

Whieh of the following is used for low ‘ranlge pressure measurement?
(A) Venturimeter e . o (B) Or]flce meter ' -
M  U-tube manometer' o : (D) Pitot tube ’

Wlth same logarlthmlc mean temperature dlfference the heat transfer area requu'ement
will be minimum for . N , : ,

(4)  Paralle] flow -  ® Co-current flow
—(C) Cross flow o . o WCounterJCurrent, flow. |

‘ Vena contracta is deﬁned as the Cross sectlon of minimum area, at whlch the streamlmes of -
fluid changes from S

- (A) " an expansmn to a contractlon :

®) ~ entrance to exit of .p1p_e

M a contraction to an expansion -

(D) laminar region to turbulent region’

7 - . CECHE18
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-36.

36.

- 37,

38. -

39. -

. 40.,

The relation between the gas, hquld contactor ter mmologles NTU HTU, HETP and number
of stages (N) is -

(4) HETP= NTUxHTUxN - MHETP_ETU_;IHTE

NTUxN : HTU x N

} ©) HETP = D) HETP =

HTU | o NTU

' Operatmg Velocnty of gas in a packed column absorber is

: (A) 40 — 50%.0f flooding Ve1001ty . %/ 65 — 90% of ﬂoodmg Velomty ,

(C) . 100% of flooding velocity (D) 120 - 150% of flooding velocity

A giass Wlﬁdow is 5 mm thick and .the thermal conductivity of glass is 1.5 W/mK. The inner.
surface of the window is at 20°C and the outer surface is at 10°C. The dimension of the

window is 1 m x 2-m. Calculate the rate of heat loss through the window

&) 60KW o B 600W

© 6w - o G 6060 W

: The type of evaporator used for concentratmg of hlghly heat’ —sensfclve materlals is

(A ‘Climbing ﬁlm evaporators \M Falling film evaporators

(C)  Forced circulation evaporators (D) Agitated f]lm eyaporators

What will be the cause for temperature drop at the composite'wall intérface?

S HA) Tempér’ature ciiffei‘ence‘ ', B) Temperature gradlent .
' (C) Thickness . B C M Voids

‘ Capacrcy of an evaporator is defmed as

“(A) No. of kilograms water Vaporlzed per kilograms of steam fed

\V No. of kilograms of water vapor1zed per hour

(C)  No. of kilograms of steam consumed per_kilogi"am of water vaporized -

(D)  No. of kilograms of steam consumed per hour .

' CECHE/18 o | 8 N - =
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41,

42.

43.

44.

45..

46. -

R

There is no, correspondence betvveen stomhlometry and the rate equatidén in “case of

reactlon . -
A 4-E1eme‘ntary . _ (B) Multlple.
(© Autoeatalytie ‘ - M Non- Elementary

A unimolecular type first order reaction in series A K yR—%: 38 is treated in CSTR.

The optimum residence time 7, opt ‘fo‘r the reactor is

W) KK, - i o ®) K, +K,

) - . ®) - K, /K,
\Wr,mgz , ;_4() /

~

* Trickle bed reactor is an example for

(A)  single phase reactor ‘ _ (B) two‘phase'reacto"r

M three phase reactor L . D homdgeneous reactor

Heﬁum-Mercury method is used to deterﬁiine'_ .

A . surfa‘ee area of th’e catalyst e . (B) density of the catalyst
M pure volume of the catalyst (D) weight of the eatalyst
"Fluid flow in a real packed bed eaﬁ be approximated as — model.
(A)  Plugflow ' S ¢ Disi)ersion -
(C) Mixed flow S (D) Tanks in series

A liquid decomposes by irreversible first- order k1net1cs and the half life perlod of this
.reactlon is 8 mmutes The -time. requ1red for 75% conversion of the 11qu1d will . be ‘

minutes.

@ 4. . ®s

© = s
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47. The common mdustrlal method of measumng pH is by glass cell and calomel electrodes used
Wlth a -

(A) Spectrophotometer
M Potentlometer
© Turblchty. meter‘

_ (D)_’ Refractometer

48.. For a f1rst order isothermal chemical reaction in a porous catalyst, the effectlveness factor
BT O 3. The effectlveness factor w111 increase if the

- (A) - catalys_t size is reduced or the catalyst dlffusivity reduced
M catalyst size is reduced or the ca"calyst diffusivity is increased
(C)" .. catalyst size is increased or the catalyst diffusivity is reduced

D) catalyst size is increased or the catalyst diffusivity is increased

“ '_ 49. Pfor the first order chemical reaction in a porous catalyst, the thick moduius is 10. The
effectiveness factor is approximately equal to

A 1
(B ~. 0.5
: W 0.1

) 50. -'Tliel unit of freciuency, factor in Arrherﬁs equation
‘({’ is same as those of the ra;ce' constaﬁt

3B) ‘dep‘end on the order of i'eactien )
' .(C) ) depend on temperature of the' reactiop

: (D) depend.(')n pressure of the reaction

CECHENS .-~ = - B T . B =



51. .

52.

53.

54.

55..

. 56

-1

' L U 1 -
The transfer function of the system — =-———

: L : X S*+55+6
equation are located, ‘ o
\M to the left of i 1mag1nary axis and on real axis .
(B) "~ on the imaginary axis

©) rlght of imaginary axis

(D) - atthe origin

The trans’fér function for second order system is -

. '.- g | ‘ ('B)'.'\ X 1‘ "
T T2 8P 428 Ty +1: ’ _ - TS +2TS+1
© B € )

TS?2+2eT+1 .0 T2SP+2T+1

—-————————of the md1v1dual transfer functlons

(A) - Ratlo' ~ ‘ J Product

S © Sam. . (D Difference

The Taplace transform of cost is

1 : A o1

A) o —— : S “(B). .

@ g L ® g
S . S ' ' C 8 .
S D) e—e—
Sz+1 . , () s*-1 -

at

~ Mercury in ‘gl‘ass ,thermém'eter.‘in oil wall is , _' ;

- (A) -l - First — order system : o 'Second — order system

“the roots of the characteristics

: For ‘two non-interacting first order systems in series the overall transfer function is

" (C)  Zéro order system o : [())) First — order system with time log

i

The system is stable Usmg the theorems of the Routh test choose the wrong answer

- A) No change 18 sign in 1 the ﬁrst column. (B) No — roots hav1ng pos1t1ve real parts

: (C)1 All the coefficients 'are positive M Roots having positive real parts -

11'
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57.

- H8.

. 59.

60.

61.

Co62.

63,

CECHE/18 . - . . 12

Flat glass gauges are suitable for clean hqulds upto pressure of
f 260 kefem?® . . (B) 260 N/

- (©) 260 kPa | o (D) 260 mmHg

* Diaphragm box fnethod is best suitable for measuring liquid levels in the range
(A) . 20 to 250" . - (B) 20't0 250" .
G 20" to 250° ' (D) 20"to250" -

Processes that contain a large transport lag can be controlled using

A) Cascade control system . (B) Feed forward control system

- (C)  Ratio control system . ’ M Smith predictor controller system

Which one of the following is not a basic functional element of a measuring element?

kAj . Transducers ' Co . (B) _Signal conditioners -

(C)  Data presentation elements L M Calibration element

. If particular load disturbance occurs frequently in a control brocess, the quality of control

‘can often be improved by‘the addition of

-(A)  Feed backiard control _' - 'M Feed forward control

(C) . Cascade control o (D) Ratlo control

"Master controller in a cascade control _system refers to
) Secondary controller- (B). Slave controller
© Cascade controller ‘ W Primary controller

The desngn Value of the gain margm should be .
M greater than 1.7 ‘ " (B) 1e$s.1.:han 1.7 "

- (O) equal to 1. 7 o D) ‘equal.to 0.59 .

m



64.

65.

66.

67.

68.

69.

70.

h

~The process of us1ng aion- selectlve membrane and a potentIal gradient to speed migration of
ions through membranes is : :

: (A) ‘Reverse Osmosis o ) (B) Ultra Filtration
() Dialysis C T | M Electro dialysis

- The ﬂux through a dense polymer f11m s 1nverse1y proportmnal to its

J Thickness o - A (B) Temperature - .

-

(C) Pressure o o oo o )N Concentration gradient -

The separation of Uranium isotopes\using hexa fluorides can be done by
(&) . Adsorption © © . - (B) Leaching
M : Sep‘aration ' S D) Extraction

The techmque used in sep aratlon of products from bloreactors is
(A) Super critical fluid extraction - M Ion exchange
© Permeation; 4 ' ‘ D) Osmosis

Separatmn processes that work by virtue of dlfference in time of movement through some
medium under the impetus of any dr1v1ng force are collectively called as :

(A) " Pressure governed processes - B (B). Temperature governed processes.

\M Rate gouerned processes ‘ (D) Composition governed processes '

The action which transforms a mixture of substance into 2 or more products Wthh dlffer
from each other ir compos1t10n is

‘ A) . Reactlon o o MSeparatmn

(C) Mixing - - . (D) ~Sublimation

" The normal boﬂmg points of water and toluene are 100°C and 111°C respectlvely Toluene
and water are: completely immiscible in each other. The normal boiling point of equimolar -
mixture of toluene and water is

W léssthan 100°C (B 100°C

(O between100and 111°C- - (@) 111°C

13 - Co : o CECHE/18
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"71, The —— —— process is based on the difference in rates of diffusional transport through
. membranes ' : ' ' :

(A)  Thermal diffugion - ‘(B) Permeation

" Dialysis . (D) Osmosis "

\

T 2 Reactivation of carbon involves ,
\M The carbon is heated to drive off the adsorbed orgamc material
(B) The carbon i is heated to recover the adsorbed capac1ty

©) The carbon is heated to i mcrease its porosity

D The carbon is heated to increase the;surface active area ' 2
73. "A non-corrosive substance which can cause skm or long 1nﬂammat10n after repeated contact
Cisa -
(A). Harmful substance "' M Irritant substance
© Mutagenic substance (D) Toxic substance
74. The presence of multivalent cations, notably Ca and Mg 1ons in water causes
Q) Total solids -~ - .~ . «Hardness
- (G)  Softness : . - (D) Turbldity
75, The theoretical time taken by a partlcle to pass, between entry and exit of a.sedimentation
4 basin is called . ' '
“(AY  Settling period . - . (B) Screening period
\M Detention period C (D) A Cleaning period

76. . Run off coefficient is the o \ .
| W ratio of surface run off to the total rain fall on the area in the fixed interval of time
(B) ratio of surface run off to the area of catchment in the fixed interval of t1me , |
(C) ratio of intensity of rain fall to the total rain fall-in the ﬁxed 1nterval of time o

(D)  ratio of duration of rain fall to average rain fall

1
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77.

78.

O (mge) (m

79;

80.

81.

. (D) Activated sludge processes.with fixed film packing )

M (mg/g)'(ZL‘g_fn i ® ,(éé/é)%v(

Trlckhng f11ter W1th rock or plastlc packmg for waste water treatment process is

( Non submerged flxed film blologlcal reactor

-

¢:)) Suspended growth processes with fixed fllm packing ,‘

(C) ' Submerged attached growth aerobic processes

The unit of Freundlich capacity factor in the Freundlich adsorption isotherm equation is

)
mg

am L -
Lj D (mg/g)(i)
g/ ST me)

.-The fine dust that is much more hazardous penetratmg deep 1nto the lungs and remains

there is known as
(.A): Inhalablel dust - . o \M Resplrable dust )

(C): -Partic‘ulate dust C (D) Pulverizing dust

Ajet plane dur1ng its take off produces — - sound.
A) 7T0decibel T (®) 200 decibel -
M 150 de01be1 -~ . (D) 100decibel -~ - > -

The operation of cyclone separator relies on -

w Centrifugal force acting on the partlcle

" ®) D1ffus1on of dust part1cle

(C) The creation of intimate contact between a stream of gas and a flow of scrubbmg :

liquor

. (D) ’Producmg an electrlc charge on the particle to_be collected and then d1rect1ng it, by

. electrostatlc forces to the co]lectmg electrodes

15 . CECHEN8"
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82.

A A D
. Objective A
fuhction ) C
B E
X —>
The point ‘D;- in the above figure is
(A ‘Local maximum
‘J Global nﬁiaximum
(C) . Local minimum ‘
(D) . Global minimum
'83. ' The function f(x):lﬂx is
A Efror» fun(;tion-
(B)  Laplace function’
M Continudus function for ‘x >0
") Discontinuous fﬁnction o ' .
84. Major components of ecénomic dbjective function are

(A) -_invgantory costs and capital costs
\y capital costs and opefatiné costs .
. (C)._ operating cost and transportatién costs
~ (D) inventory cqét and transpbftation costs

CECHE/18 =~ . - 16

1



~ 85..  Black box'model’is known as

A Theorétical model = = E W Empirical Inodel'
©) ﬁyldrid modelh ’ - R (D) Universal model
- \4 .
'86. Whena unidue solution eXisfs then

@A) Optlmlzatlon is needed to obtain a solutlon ‘
M No Optimization is needed to obtaln a solutlon
< . Eq.uality eonStraints will beams as ineqnality constraints

- (D) - Constraints form a optimal solution - . oo

-

87. —f— generates a sequence of po1nts ‘that may not satisfy all the constramts t111 the

. method converges and none of the po1nts are extreme pomt
A). Quadratlc programmlng (B) Linear programmlng

(C) Simplex algorithm o M Barrler methods

- 838:  For the condition X? — X1 a‘nd the slope of the line connecting "X P and X9 approaching the.

N second derlvatlve of f(x) quasi — Newton method apprommates f (x) as a’

(A)i Parabola ' L MStraught line

(© . Hyperbola = - . (D) Ellipse

89. Iff(X%< f(X ) for all X in the feasible region F, where X * is a point (vector),

occurs.
M Global minimum - '. | (B). Global maximum.

(C) " Local minimum ‘(D) Local maximum

-

217 - .~ CECHEAs
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. ‘90-" :Thevalue of (L +1)° when i =4-1 is- ,
@ s« ®  6-2
© 16 . - . - M 256 -

91. Limw has the value
: x>0 x+s1n3x

@ 1. 4 . %{—1/4

© o . @

. 92. - The Laplace transform of the function e® has the form

J 1 3 ®) - -

S~ . : . T s+1

1
s(s+a)

© @) als

93. . Theharmonic series 2—17
’ n=1 1

: M converge"s‘ for p > 1 ' ' v(B) diiferges for p>1 .
©) ~ converges for p <1 (D) ' diverggs for p<1

94.. Lim—nﬂl—-?-)—oE has the value -
i x>0 x +sin 2x

R g S B e

© 1. | — O o

95.  Given f(r,y) = x* + 5% V[ is | o
L@ 2. R v 4

.. CECHE18 . 18
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~

96. .

The clibic eqﬁation- %%~ 2 +10 =0 has a'root in the intervél_

@) (-10) f ) 1 " | - ®) (6,1) -

B R ® (@4

97.

98.

99.

100.

m

‘ The value of compressibility"féctoi'A‘Z ” of an ideal gas is

(A) ’of \dl

© L éeEI . . o D) 'Lb=10-10g10[£2)

. The integral C_i—f is convergent for
. . x .

-(A)  novalue of p - . o _ \Mp >1

© < o

Thé 'sound pressure level," expressed in dte:éibels"(dB)_Where P, is the pressure amplitude of

" sound and p, is'the reference pressure, is defined as

M Lp =~10logm(‘;ij ' @By L, = (ﬂj

0

P)

Mass transfer coefficient K’ is related with molecular diffusivity D,z as K a D4y what is the -

value of ‘n’?

@ S ® o

‘.iC)‘Ao.s B A W1

v CECHE/18
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101." The stream that skips one. oymore stages of the process and goes dlrectly to another
"downstream stage is called as

- (A Recycle stream . | \M Bypass str_eém .
(C) Purge stream ‘ ‘ ‘ D) Secondary stream’

~

102.  Kopp’s rule is useful for the determination of
(A molar heat capacities of gases - ’ - heat capacities of solids

(C) - activation energy v . (D) heat capacities of ‘gases

- 103. PURGE STREAM is a stream

(A)  that is recycled to improve cqnvefsion
% _ bled off to remove accumulation of inerts in recycle streaIInA
-(C) . that skips one or two stages ‘

(D). that changes the equlhbnum of the reactlon

104. 1000 kg of Wet sohds are dried from 60% to 20% moisture (by We1ght) The mass of moisture
~ removed in kgis’ ‘

Q- 520 . o A ‘ | (B)- 200

© 400 ‘ | O G# 500

105. How many onl.es‘Aare there in 256‘g of oxygen?
A 2 R ) 16
(©  9axi0® o D) 22x10°

- 106.° Ammonia is catalytlcally oxidised by oxygen to give nitric ac1d and water. How much
ammonia and oxygen by volume are required to manufacture 63 g of nitric acid at STP?

(A) 1lof NH, and 21of O,

(B) 171of NH, and 321 of O,
w 22.41of NH, and 44.8 I of 0,

D) 22414 1 of NH, and 44828 [ of o,
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, 107 . .The‘thernlal efficiency of a heat engine is defined as

o (A‘)‘ ‘ the ratio of the heat source to heat smk

W the ratio of the work output to the heat 1nput
(C)  the ratio of the energy output to the work input ‘
D) tho ratio of heat output to the Work- inputh'

108. To test the’ thermodynamlc cons1stency of . data: by Redhch Kister method the area,

Iln— dx, must be equal to?
o 2
" [where 1 and r, are activity coeff1c1ent of component 1 and 2 and “x, is the mole fraction of

component 1]

M Zero o N ' - ® oné'

(©  two - . (D) infinity

109. Match the follo{Ving and select correct answer from the codes given below the lists :

ListI - . ListII -~
@ yP=xP* . L Glbbs Duhem equatlon
: (k)  InP*= A~ch 2. Raoults ‘lanr, ‘
(c) fiid = fix; B B 3. AAn‘toi'ne- equation

~ -2 Y .. - T )
@ in[d:li”?} 20 - 4 Lewis-Randall rule
i Ar :

L 1=1

@ ® © @

@) .2 1 3 4
\ﬁ( 2 3 4 1
© 4 1 2 3
O 1 2 4 3
,1.10- 'The molar excess free energy, G¥ for a bmary liquid mixture at T' and P is glven by
g—;-—AX X, where A is constant The correspondmg equatlon for In7,, where 1, is the
. activity coefficient of component 1, is-
@ A B A
o A

e . ‘CECHE/18
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111.

J112.

Pilling-Bedworth ratio is the ratio of

(A) "~ the volume of the metal consumed to the volume of the oxide formed

(B)- the mass of the metal consumed to the mass of the oxide formed

» W the volume of the oxide formed to the Volume of the metal consumed -‘

(D) the mass of the oxide formed to the mass of the métal consumed

The compress1b1hty coefﬁ01ent of 1ncompress1ble cake is

If the radii of the ball m111 and the ball are R and 1, respectwely, the critical speed (n, )

M 2;:\[1r |

& 0

®

D 1
()n 272' g

Match the size reduction equlpments with thé principles :

1.

B0 1o

(@)

o 0w

compressmn .
attrition
cutting

‘impact -

Sphericity for a non-sphericai‘particle is given by —

diameter of particle, Sp— Surface area of one particle, Vp —

@A 1
©)- -1
113.
. the m111 is given by
: 1 [ 2
A n =——.|_5
&) : "o VR -,
C _x
()'. ‘7z VR-1
114,
(a) Ball mﬂl
() Jaw crushers
(¢ Ultra fine grinders
G . Knife cutter
@ b ©
(A) 1 .2 3.
®B) 4 2 1 -
e o2
O 1 3 4
- 115.
T DSy
| DiSp
C PP
© .V "
CECHE/8 . . .
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(B). 6 DpSy
O

DPSP' »
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. Where Dy -

Equlvalent

Volume of one partlcle
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117..

118.
119
(A
120.

1210

122.

©
| Giass is
o (A) a cryatalline solid
: -' W a undercooled liquid . 4 4
"(C) ’ a sohd havmg a definite meltmg pomt
D) | a.solid of volatlle ox1des

1

- The mastlcators that dlsmtegrate scrap rubbers are called as

M Intenswe mixers -

©

Agltator

(B) Extensivé mixers

(D) Kn'eader. ¢

A fﬂter acid is added to the slurry before fﬂtratiqn to

)

'(D)“

decrease the porosity of the cake
M inc-reas'eﬁ-he pbroéity of the cake
(©

increase the corﬂpressibility coefficient of the cake

decrease the compressibility coefficient of the cake

Horizontal axis and vertical axis rotor are types of . -

A)

Yeast is used in the manufactiire of . |

nuclear reactor -

biogas reactor,

Penicillin

\@( Wine.

Kinetic energy of the wind ﬂovﬁhg across 4 wind tufbine is used to derive

(C)

" electrical energy from’ wind -,

bio energy fforﬁ wind

- wind mill -

(D) solarcell -

"~ (B) thermal energy from wind -

(B) ’ Streptomycm

(D) Lactose

(D) both (B) and (C)

Sulphurlc acid contammg 93 19% H, SO is transported in tanks made of

M Steel

Copper

(B) Iron

. (D) Zinc

,23

)
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123. A rubber that is 'ext.remely resistant to heat, weathering and ozone attaeh
'~ (A)  Urethane rubber . & Hypalon
©) . Nafural rubber. o ‘ D) Chlorebrene
124, ‘ The maximum percentage content of N, in Urea is
(A): 16% o o (B) - 26% .
& 16% WL (D) 66%
125. Cigarette smokmg constltute a maJor source of ———————in'humans.
4/ Cadmium = (B) Cobalt -
. (C) Magnesium . (D) Potassium.
‘ 126. iRatiio of emissive power of a body to the emnissive power of a perfectly black body is called‘
‘ _ M emissivity ' " (B) absorptivity . '
(C). transmissivity : - (D) reflectivity
127 . In cassava starch, the average starch content varies from |
@ 20-30% o S ® 10-15% .
(©  35-45% ' D) 50-60%
128. The avallable P O is Tr1p1e super phosphate is .
@ 1 to 11% B 12 t033%
(©)  34t043% L G 44t051%
129: Unit of molecular diffusivity ‘D5’ is ' ‘ o
A‘ @  mfs '4 : B J'mz/s . v
A . l .
© mfs ~ o =
CECHE/18 - | 2
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130. D,ilataht‘ and Pseudoplastic fluids foliow a power law

K’( du)
dy)
Where constant K 1s

M flow cons1stency 1ndeX '

non newtomum flow- correctlon factor

(C) flow behav10ur 1nde>§

(D) shear stress correction factor

131. "I;‘-he uhit-' of packing factor is
- (A) 'm—l _ L N ' : (B) -mz/ma

. -C)  m I ' o Mdimensionless

132. At agiven e'quilibrium pressure, the concentration of-adsorbed gas on adsorbent solid
A) remains constant With change in temperature
B) 1ncreases with 1ncreased temperatiire

\M decreases W1th increased temperature

») - decreases with decreasmg temperature

133. The m01sture contained by a substance Wthh exerts an equ111br1um vapor pressure equal to
that of pure liquid at the same temperature 1s known as : :

A Equlhbrlum m01sture o 3 "(B)  Bound moisture

W Unbound m01sture . o - (D) Free moisture»

134, Chllton Colburn analogy of momentum heat and mass transfer is apphcable A'

M ‘When there- is only skin friction

rd

- (B) When there are both skin fr1ct10n and form drag
(C)_' . When there i is only form drag .
D) _When heat transfe'r. happens by radiation .

1t
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135. In conduction heat transfer, the rate of heat transfer isv‘given by @ =K .Aw, in which
the Aratio DVK is f:alled és.'v
C A Thermal conductivity _ _ (B) Thermal diffusivity
N \M | Thermal resistance - (D) Thermal gradient
" 136. Wilson plot is used to detefmine
M film heat transfer coefficienté (B) overall heat transfer coefficients
(Cy - rate of heat flow o , D) Athe‘rmal diffusivity
1371.’ The LMTD correction factor for multipass exchangers is always. .
a1
- © =1 . (D) =0 ‘
138. Mol'ecﬁlarity of an elementary reaction P+Q >R +S is
h v e
- ©) 8 D) 4
139. Ina steady state, CSTR the composition of the end stream : ‘ -
M is same as that in réactor - © (B) is different as that in reactor - N

() depends on flow fate S ~ (D) insufficient information

'140. .Reactions withvéry high activétion energy are.
( M ‘very éensitive to temperature - (B)  temp ins»enhsit‘ive

‘(C) always irreversiable - .~ (D). always reveisiable

~ CECHEn8 ~ 26 SR =



141.. From. the Brunauer Emmett Teller plot, the intercept and slope are estlmated

"2%x10%cm™ , 8% 10%cm” respectlvely The monomolecular Volume of the catalyst is -

(A) lC)ncm3 . | - (B). 1cm3

'.ltloocm?’ D) Tem?

142. - The half life period (t%) of a zero order reaction A—5—s products is equal to

. T N ®) 2
C 0698 S
BRI O %

143. The reaction rate constants at two different temperatures T and T are related by

‘. oK)
R = Vo0
o )%(/.r /TJ
o w{ZHOEK)

144. The contzersion X, and residence time 7 data are collected for zero order liquid phase -

" reaction in a stirred tank reactor Whlch of the followmg will be a stralght hne‘?
M XA vs T . e B (B) X, vs. lnr_

vsT o D) X,(1-X,)vVs. 7

1

as -
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145.  The conversion of a reactant, undergoing a first order reaction, at a time equal to three times
the half life of the reaction is - ‘ . 4

s/0875 SN ~ ‘B) 05,

. 0.425 ' | D 03

146. The sequence in Which three CSTR’s of volume 5, 10 and 15 It. will be connected in series to
© obtain the maximum production in a second order 1rrever81able reactionis

@) 15,105 ‘ & 510,15
S (© 10,515 D) 10,155

147. ‘For a tubular reactor with space time ‘z’ and residence time ‘@’, the follovﬁng statement
holds ‘
A(A) 7 and 6 are always equal ' A
" B) =0 when fluid density changes in the reactor
W = ¢ when fluid density remaihs constant

D) =6 for a non-isethermal reactor

148. Response of a linear control system for a .change in load Vériable is called

(A) ”Fréq'uency response- o " (B) Transient response
(C) - Serro .problem o ' M‘ Regulator problem

149. AThe frequency at which maximum amphtude ratlos attained is called

: frequency A : .
(A) - Cornor L \M Resonant,
(C)  Cross-over _ . ‘ (D) Natural
150. | Numbér of poles in a system W_ith transfer functioF 32_24-82’»%5
@ o S ~ ® 1

& 2 R

1
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151. Choose the correct one flom the following components and the respectlve convers1ons

- (A) Converter (pressure to flow rate)
B) Control valve (current to pressure)
©) Controller — recorder (current to temperature)

Transducer (temperature to current)
L52.‘ . The accuracy of rotameter ranges from - )
G £0.25% to £2% . k - (B) +0.5%

S (©) 1% to£3% - - (D) +L15%

153." One inch of v;rater is equal to

to £1.6%

to +3%

. (A) 6.9kPa’ (B 147Psi-

(C) 133Pa. . : o G 24Pa

| 154. Offset can be completely eliminated by the use of -
(A) - Proportional controller -

B) .. ‘Proportional deriifative con.troller :
W Proportional integral controller '

D) - Proportional'integral derivative controller .

_155. A stable sﬁrstem is one that produces -
@A) - a bounded output for unbounded input -
(B) a unbounded output for a bounded input
: W -3 bounded output for bounded 1nput
- (D) i_ a unbounded output for an}r type of input

156; For a tank temperature control system use of proportmnal derivative contro]ler would result

_ in the

(A)  decrease of the‘ phase lag fOr increasing frequencies :

| B) . 1ncrease of the phase lag for increasing frequen01es )

M decrease of the phase 1ag at all. frequenmes '

(D) increase of the phase lag at all frequenc1es

29
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157. The number of crystal forms based on the angles of the 1nd1v1dua1 faces are

A S ‘_ B) 4

-

- 158. " The technique used to obtain pure water from dilute aqueous solutions is
“(A) | ‘Osmosis . : A : \M ‘Reverse osmosis
(C)  Dialysis S o -(D) 'Filtration

159.° - The separatlon accomphshed malnly by 1nclud1ng large molecules or co]lod1al partial from
pores of membrane i is :

A(A) Reverse osmosis - ' Mﬂtra filtration
(C) _Mioro filtration . (D) Dialysis

160. The term used for separatmns carrled out at h1gh pressure Wlth very f1ne partlcles and h1gh
. flow rates is -

@ -6cc . . ® @pc

©  LC ' @ urLe

- 161. The advantages of reverse osmosis is A ‘
\M Separatmn takes places at room temperature
B) Separatlon takes place at elevated pressures -

‘(C) Phase change is involved

D) None of these

. 162. The separation pfoces’s in which one or more-components of a liquid mixture diffuse- through
a selectlve membrane evaporate under low pressure on the downstream side is known as-

M Pervaporatlon T ‘ - ® .Permea.tlon
'(C) Crystalhzatlon ) , ) (D)l ‘Dial.ysis
CECHE/18 - L. 30 =



163. Polyethylene is apolymer obtamed by the polymerlzatlon of C L .
“(A) ~e_thane , A S ({ethylene o .

(C)  isoprene - S (D) butadlerre'

164 Solubility in.a super critical fluid are strong ffur-lctioxis of

A) Compositions L .(B) Mobhility of ions

M Temperature . " - (D): Osmosis

165. In decaffematlon of coffee, the caffeme is separated from CO by adsorptmn on

A) Silica gel R \M Activated carbon o -
©) A‘lqmina' , _' } ) D) Zeohte

166. Flat sheet membranes for reverse osmosis are usually used in
\M Spiral ~ Wand modulus o ' . B) Frame modulus
© Tubular modulus ‘ S o (D) Hollow modulus -

167. The separatiéh technique used for separation of multi compon‘ent.mixtures of gas or Hqﬁids

is
. (A) _‘ Ion exchange - B) Ahsorption( B
M Chromatography . (D) Adsorption

A

1:68. The capac1ty of amon resins is expressal as -
A) Mllh equlvalents per. gram of dry hydrogen form resins
M Gram of dry chlorme — form resins-
i (©) Milli equn_zalents per gram of dry sodllum form resins A
_; (D) ‘ Grem of dry nitrogen _ form reeihs |

. . s. .. - CECHENS
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169.

\” - International Commission for Rediological Protection

ICRP stands for

"(A) Indian Commission for Radiological Protection

" (C) Indian ComﬁissiOn for Radiological Prevention

D) - Internatienal Commission for Radiological Prevention

170. The concentratlon to which workers can be exposed to elght hours per day without any
' adverse effect is given by
4) LD, -TLV . ; af TLV—TWA:‘
(© TLV-STEL . D) C-TLV
171. Chlor1nat1on is done for the removal of '
Sedlments ' : (B) Hardness .
M Bacteria o ‘ D) Suspended solids
172 An example for Class II flammable liquidis - - .
(A) 'n—pen'tane .‘ T M kerosene
(C)  benzene S . (D) phenol
. 178. The situation that, in particular circumstances could lead to the loss to a human being and
the loss of an inherent quality suffered by an entity is termed as
(A) RISK . - M HAZARD l
(C) HARM (D) DAMAGE
174. The pr1n01pa1 by product from the anaerobic decomposition of the orgamc matter in waste
water 1s _ B :
@). Hydfogen sulfide gas * (B) Carbon dio‘xide gas
(© Ammoniagas . f I Methane gas
. CECHEA8 - 32 =



. 1;7 5.; Inhalation of ——M—M—— iaarticles cause asbestosis.

M asbestos PR '- (B) chromium

.’(C)" cadmium S (D) smog

176. . Smelters are the main source of ~—  a toxic metal emltted 1nto the atmosphere as

'partlculate matter.

- (A Cadmium -~ S M Chromlum
©) Magneeium - A ‘ D) Potassmm

177. The O starvatlon characterlstlc of haemoglobin in blood stream 1s called as

) Angel man’ s syndrome e (B) Barth syndrome
: \M Bllue baby syndrome : - ,(D) - Down’s syndrome
178. —is a chemlcal decompos1t1on of waste brought about by heating the Waste in
. absence of oxygen. - S . '
\M Pyrolys1s | : | ‘ - B) Irrcineratior_l .
(C) Recovery . . : -' | D) Bi010gicel reproee'ssihg'

1790 e-wasteis : : S -
(A) Waste from nuclear power generation
B) Eco friendly waste

©)- Hazardous chemlcal Waste

M Obsolete electromc waste

180. The equation F=am + (1 a) %,, when O<a<l represents .
(4) * Ellipticalset - (B) Hyperbohc set
(Cy  Concave set ', ’ . ' M Convex set

-
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181 - Which of.the following is not a \rnlcaniéing agent.
(A) * Sulphur . } B ' B) Selenium .
- (0) Tellurium S W Sahcyhc acud

182.' " When the model is hnear in coefficients, they can be estimated by
A) - Non linear regression o M Linear regression

' (©) Least-sqnares LT . D) Tayler approximation

183. The 'eduatio,n Y =a,+ all. X7 + A%y + .. is
) (A-) ~ linear in Variables and coefficients
(B) non hnear in coefﬁ01ents and hnear in varlables
M linear in coefﬁ01ents and non 11near in varlables

: (D) non linear in variables. and coefficients

184. Tubular reactor with axial ﬂow falls into which category of model"
(A) Steady etate o . B) Unsteady state

~(©)  Lumped parameter. L M Dlstrlbuted parameter

, i85. Unsteady state model is called .
| A) Statlonary model : ' \[ Traneient model

(C) Dlstrlbuted parameter model D Lumped parameter model

-186. When the dependent variable or their derlvatlons appear only to the first power then the
. model is sa1d to be ‘ '

‘_ A) . Lumped Parameter o (B) . Distributed Parameter

(C) Non Linear ) - W Linear model
CECHE/8 = - = 34 =
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(D)4 V) -

©

{

188. - : If the dégrees of freedom is less than zero, then the problem is

Y

Exactly determmed
M Over determmed (D)
180, -%i%ﬁﬁ' s’
@- 0 (®)
N o infinite O

©.190.

®)

M has mﬁmte solutlon

(C) ' has only one solutlon (D) -
T N
. 191. ‘The inverse of matrix [0 3j| is
T2 0 g}
A o B
@ &‘J " ®
173 0] |
o Y = D
v g 6[0 .2} : D)

.

35

®

o)

®)

12

TheA system of é'q‘ﬁations 3x + A9y-.=’ 15, 7x '+. 21y =

“The objective fiinctioﬁ of capitalf costs for a cylindrical pressure vessel is given by .

‘. (@2) +(4V /D)

4V /D

Undei‘ dete.rmined,

Not .detéi'mined

35 .

_has no unique solution .. .-

- has only two solutions

Y

12 0
6l0 3
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192.

- 193.-

. Liyophilization is a proceés of drying

M of heat sensitive products .7 (B) of suspended particles

(C) . of non-porous solidé : (D) " of solids and péstes

. Match the substances W1th their thermal conductivity

o Substance . ’ . Thermal conductivity, W/m°C
:(a) Air' - 1. 17 |
| (b) = Water | - 2., 415
| (c) 'Stain-le‘ssesteel ] 3. 0.5
" (@ . Silver 4. 0.014

194.

rd

- 195,

o i s 1 2

@ “® © @

® 1 2 3 4
(©: 3 1 4 2
®2 4 3 1

A centrlfugal pump with air in its casmg is air bound and dlsplacmg thls air by drawing

hquld into the suctlon line by an 1ndependent source to operate the pump is ca]led as
(A) Pump hammering o . W ‘Pump priming

'(C) - NPSH of pump - B (D) Pump cavitation

Flex1b1e foam for mattresses is usually made of

W Polymethane- L a (B) Poly propylene

(©  Polyvinyl chloride: - - (D) Butyl rubber

CECHEN$ - . | -



196.

- ' ‘ 1 -1
The inverse of the matrix( 1 J :

(A) does not exist o ‘ B) (1 1j

(5 o) o (1)

197.

198.

199..

200.

S

dzx C_dx

The differential equatlon — +3— + 2x = O will have a s‘olutioh of the form

d2 dit-

@) cetige T ' !ﬂ/_cl e +cye

©) .c e tce™ L - D) ¢-e™

The complex conjugéte of 3 1

w L | L ® 1-i

-2
©: 05(1-i) D), 2(1-1)

Laplace transfer of umt 1mpulse function i is
@ o | - wf 1
© s . o ®)  1/s?
d’x  dx - . L ;

The differential equatlon o +9 I + ZOx = 0 will have a solution of the form
W e +ce™ | » B) c e +cyet
C© e 4y et I D) ¢ e,

.37
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