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M.E. {Chemical with sepeialization in
FEnvironmental Engg. }'A

Asteel eylinder of volume 2 m” contains methane gas at 50°C and 250 kPPa absolute. How many kilograms
of methane are in eylinder ?

(A) 1.49kg By 298kg

{C) 342kg (D) 35.28kg

For NH3 reactors the material of construction is £

(A) carbonsteel (B) stainlesssieel
{€) caststeel (D) mone of these

Hardness of water is of two kinds : Temporary hardness and permanent hardness. Temporary hardness
is caused by the presence of :

(A) Soluble bicarbonates of calei ui, magresium and iron
(B} Soluble chlordes ofcalcium and magnesium

(C) ‘Scluble sulfates of calcium and magmesium

(M) Soluble bicarbonates of sodiurm and potassium

A particle ‘A’ of dia 10 microns settles in an oil of specific gravity 0.9 & viscosity 10 poise under
strokes law. A particle ‘B with dia 20 microns settling in the same oil will have a settling veloeity :

(A) Same asthatof ‘A (B) One-fourthasthat of A’
(C) Twiccasthatof*A® (1) Fourtimesas thatof "A’
Energy requirement (per unit mass of material crushed/ground) is highest for :
(A) Jaw crusher (By Rod mull

(C) Fluid energy mill (D) Ball mill

A certain thermocouple has time constant of 2 sec. If the process temperature changes suddenty from
|00°C to 900°C, the temperature reading in an indicator attached to thermocouple after 6 sec will be
(in°c)

(A) 860 @) 500
(Cy 890 (D 895
4
The second order svstem with transfer function 375" has a damping ratio of :
(A 2.0 (By 0.5
() 1.0 (D) 4.0
Secondary nutrients in fertilizers are :
(A) baron, copper, manganese (B) calcium, molybdenum, zinc
(C) iron, sulfur, molybdenum (1)) calcium, magnesium, sulfir
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10.

11.

12,

13,

14.

16.

17.

Cyeclohexane is made by catalytic hydrogenation of :

{A) acelylene (B) edwlene

(C) benzene (B) phenol

Measurement of sub-zero temperature in industry is done by :

(A) thermocouple (B) resistance thermometer

(C) gasthermometer {D} bimetallic thermometer

For an ideal fluid flow the Reynolds number is :

{A) 2100 (B} =4000

(C) 0 (D) infinity

The sulfur and ash content in coal can be reduced by :

(A) pulverization (B) grindmg .
(C) washing (D) noneof these

Actual Mame temperature is always less than the adiabatic fame temperature due to :
(A) heat losses (B) incomplete combustion

(C) both{A)and(B) () neither (A)or (B)

The vctane number of n-heptane is :

(A) 0 (B) 10

{C) 100 (D) =100

Hot water (.01 m* /min} enters the tube side of a counter current shell and tube heat exchanger a
80°C and leaves at 50°C. Cold oil (0.05 m*/min) of density 800 kg/m’ and specific heat o
2 llkg. K enters at 20°C. The log mean temperature difference in °C is approximately

(A) 32 {B) 37

(C) 45 (3) 30

Economy of an evaporator is :

(A) the number of pounds of solvent vaporized per pound of steam fed to the umit

(B} the number of pounds of solvent vaporized per hour

() the number of pounds of steam consumed per hour

(1) mnone of these

Brittle materials are :

(A) weak in tension but strong in compression (B) strong intension but weak in compression
(C) weak in tension as well as in compression (D) strong in tension as well as in compression
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24,

25.

26,

27.

Inlow carbon steels, the carbon content is restricted to a maximum of :

(A) 0.1% B) 0.325%

() 1.0% (D) 4.0%

Nylon 6 is produced by polymerizing caprolactam in presence of catalytic amount of :
(A) ammoniz (B} hydrocyanic acid

(C) water (D) hydrofluonc acid

The length to diameter ratio of most rotary driers is around :

(A) Itol.5 B) 4tol0

{C) 50to 100 (D} nonc of these

At 500K, the rate of a bimolecular reaction is ten times the rate at 400 K. The Activation encrgy, from
collision theory, for the given reaction is :

(A) B707 cal/maol (B} 9150 cal/mol

(C) B707 Jimol (D) 9150 Jmol

In & manometer using mercury as manometric fluid and measuring the pressure of water in a conduit,
the manometric rise is 0.2 m. The specific gravity of mercury is 13.55. The water pressure in m of water
i

(A) 14.55=0.2 (B) 1355x0.2

(C) 12.55=02 (D) noneofthe above

An object with specific gravity 4 weighs 100N in air. When it is fully immersed in water its weight will
be:

(AY 25N B) 75N

(C) 50N (D) None of the above

In a steady flow of incompressible fluid, as the diameter is doubled, the velocity will :
(A) behalved (B) bedoubled

(C) increase four foid (1) decrease four fold

The velocity along the centre line in laminar flow through a pipe of 8 cm dia is 2 m/s. The velocity ata
radius of 2 em in m/s is :

(A) | B) 1.5

(C) 1.414 D) 1/1.414

What is the normal range of exit cone angle of a venturimeter 7

(A) Twols (B) 25

() =23 (D) 15w25

Vinimum reflux ratio in a distillation column results in :

(A) optimum number of trays (B) maximum condenser size
(C) mimmum reboiler size (D) minimum number of trays
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35,

36.

The design gas velocity is usually selected as 9%, of the fooding gas velocity.

(A} 10-20 (B) 30-40

(C) T0-80 (D} 90-100

In a packed column the height of an overall gas-phase transfer unit is 1.2 ft. The absorption factor is
1.6. What is the value of HETP?

(A) 128 B) 1.3ft
{C) 2848 Dy 1924

The interfacial area per unit volume of dispersion, in 4 gas-liguid contactor, for fractional hold-up of
zas =0,1 and the gas bubble diameter = 0.6 mm is given by (in m*/m’)

(A) 500 (B} 600

(C) 800 (D) 1000

Steam distillation is used fo:

(A) reduce the number of plates (R) avoid thermal decomposition of a component
(C) increase theefficiency of separation (D} increase the total pressure of distillation

The relative volatility of A in a mixture of A& B is o, = 1.5. What is the mole fraction of B in the first
droplet of liquid condensed from an equimolar saturated vapour mixture of A and B?

(A) 04 By 0.3

(C) b (M 0.7

Equivalent diameter of a particle is the diameter of the spherc having the same :

(A) ratio of surface to volume as the actual volume (B) ratio of volume to surface as the particle

{C) volume as the particle (D) None of these

The binding material in soap is :

(A) Glyceride (B} Rosin

{C) Borax (D} NaCl

Hydrogenation of oil in the presence of mickel catalystis :

(A) endothermicreaction (BY exothermic reaction

(") homogencous reaction (D) none of these

Multistage centrifugal pumps are generally used for :

(A) highhead (B) low head but high discharge

{C)  hightvviscous liquid (D) slurries ofhigh solid concentration
The purpose of floating head in a heat exchanger is to :

{A) avoid buckling of tuhes (B} provide support for mibes

{C) decrease the pressure drop (D) facilitates its lengthening, ifneeded

M.E. (Chemical with scpeinfization in
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38, What is the order of a chemical reaction whose rate is determined by the variation of one concentration
term only 7
(A) zera (B) first
(C) second (D) thind
39. Response of a linear control system for a change in load is called :
(A) transient response {B) sinusoidal response
(C) servoproblem (D) rmegulator problem
40. Flapper nozzle is a‘an controller.
(A) poeurnatic (B hydraulic
() elestronic (I} none of these
41. Floatation is carried out as generally at a pH valuc of :
(A) lessthan 7 {B) greater than 7
(Cy D14 {T¥ nothing in particular
41. As pressure approaches zero , the ratio of fugacity to pressure for a gas approaches :
(A) zero (B) umuty
() infindty (D)  anindeterminate value
43. Gihbs phase rule finds application , when heat transfer occurs by :
(A) conduction (B) convection
(C) radiation (D) condensation
44, The purpose of stabilizer in PYCis:
(A) toprevent thermal degradation (B) toimprove impact strength
(C) toget faster and complete fusion D) all of'these
45, 'Which of the following is true for the reaction 1 [lﬂ{-’-] » H_ () at 273 “K and at 101.3 kPa?
(A} AS=10 (B) AH=0
(C) AH =~ AU (D) AH=TAS
46. The ratio of fugacity of a material to its pressure is known as :
(A) Chemical Potential (B) Activity
(C) Fugacity coetheient (D) Activity coetficient
47. Maximum screening efficiency is achieved by :
{A) grizzhyscreen (B) irammel screen
(C) wvibratory screen (D) gyratory screen
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The pressure gauge of CO, tank reads 51.0 psi, At the same time barometer reads 28.0 in Hg. What is
the absolute pressure in the tank in psia ?

(A) &4.8psia {B) T9.0psia

(C) 64.2 psia () 84.3psia

0.145 g of a gas had a volume of 60 cm’. What is its molecular mass? (1 mol gas = 24 dm’ at room
temp./press.) 7

{A) 29 (B1 116

(L) 38 () 30

(siven the reaction between hydrogen and chlorine to form hydrogen chloride :

Hy,, +Cl,, = 2HC,

2g)
What volume of hydrogen in cm” is needed to malke 100 em® of hydrogen chloride 7
(A) 200 (B} 150
(<) 50 (D} 100

51. The pressure exerted by a gas in sealed container is 100 kPa at 17°C. Tt was found that the container
might leak if the internal pressure exceeds 120 kPa. Assuming constant volume, at what
temperature in °C will the container start to leak ?

(A) 735 (B) 100
(C) 80 Dy 65

51, A solution of specific gravity 1.0 consists of 35% *A’ by weight and remaining ‘B, IT the specific
gravity oA is 0.7, the specific gravity of ‘RB"is :

(A} 1.235 (B) 1.3
(<) I3 M 1.2

53. Consider a homogeneous reaction of the type A —502990 b and alse : A —ulndode g @i
the desired product and its concentration is to be maximized by selection of a proper reactor. Which reactor
system will you choose in order to get the highest R — concentration (under otherwise uniform
conditions) 7
{(A) Baichreactor (B) PFR
(C) Single CSTR {0} Five CSTRsin series

54. A series reaction of the type A S5t Sefivce] +5; k = L0and k, = 1.0 is being conducted
in & mixed reactor. The value of ﬁ is

C.’;.-‘.'.l
(A} 0.10 (B) 0.20
(CY - 0.25 D) 0.50
M.E. (Chemical with sepeinlization in
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55. Which of the following relationship between E and F is/are correct 7
(A F= % (B) E=Fdi :
(© E=[Fd ® E=5
56. The segregation model will give the highest conversion for reaction order :
(A) lessthan one (B) equal toone
{C) greater than one (D) equal to zero
57. Anendothermic second order reaction is carried out in an adiahatic PFR. The rate of heat generation
i%
(A} maximum at the inlet of the reactor (B} maximum at the outlet of the reactor
(C) maximum at the centre of the reactor (D) constant throughout reactor
58. A homogeneous liquid phase reaction is conducted in a batch stirred reactor at a speed of agitation of
500 rpm. If the speed of agitation is doubled :
{A) thereaction rate will double
{B) thereaction rate will be hatved
(C) the reaction rate will remain unaffected
(D} the reaction rate will decrease by a factor less than two
59. The inside of a home is to be maintained at 22°C with a heat pump , while the outside temperature in
the winter 2°C. Caleulate the amount the energy requires for the heat pump ?
{A) 4.18 =10 k] (B) 6.78 =10*kJ
(C) L20=10° LY (D) Need additional data
6. The Clapeyron equation can be used......
(A) vapor - liguid equilibrium only
(B) solid-liquid equilibrium only
(C) solid vaporequilibrium only
(1) equilibrium berween any two cocxisting phases
61. Thevaluesof C and C_for a monatomic gas are :
{(A) Sand3 {(B) 3987 and 1.987
(C) 0.66and 1.987 (D) None of the abave
MLE. (Chemical with sepelalization in

Environmental Engs VBGI-31188-A
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62. Consider a uniformly tapered steel rod of circular cross-section of 1 m length. The diameter of the rod
at one end is 5 cm and that at the other and is 2.5 em. If the heat flux at the end of larger cross-section

is 2500) Keal/m?®, hr the heat Mux at the other end is equal to :

(A) 2500 kecal'm’.h (B) 5000 kcal/m®h
{Cy 7500 kcal/m’h (D) 10,000 kcal/'m*.h
63. Prandil number is a ratio of :
(A molecular diffusivity to thenmal diffusivity (B) molecular diffusivity tomomenturn diffisivaty

{C) momentum diffusivity to thermal diffusiviry {12} noneofthe above

64. Multiple effect evaporator has a capacity to process 4000 kg of solid eaustic soda per day when it is
concentrating from 10% to 25% solids. The water evaporated in kg per day is :

(A) 8.000 (B) 24,000
(C} 60,000 (D} 48,000
65. A process load change will cause a pure proportional control system to have :
(A) offset (B dead zone
{(C) nonoticeable effect (D) continuous cvelic action
66, In bigeer power stations, the device for preventing the emission of dust from fuel gases is:
(A) scrubbers (BY cyelonic collectors
(C) electrostatic precipitator (D) - gravity settling chamber

67. When 1 litre/s of gaseous reactant A is introduced into a mixed reactor, the stoichiometry is A — 3R,
the conversion is 50% and under these conditions, the leaving Mow rate is 2 litres/s. Mean residence
time for this operation is :

(A) 1s2c . (B} 0.5 sec
{C) -2 sec (T noneof these

68. Fortwo non -interacting first order systems connected in series, the overall transfer function is :
{A) the product of individual transfer functions {R) thesum of individual transfer fitnctions
{C) themtio of indrvidual transfer functions (DY} none of these

69, Inacontinuous distillation column as the reflux ratio is inereased, the overhead product purity :
(A) increases
(B) decreases
(C) may increase or decrease, depending on the systern
(¥ remans constant

MLE. (Chemical with seprialization in
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In a fin-tube heat exchanger, fins are placed on the side having :
(A) maximum heat conductance

(B) minimum thermal resistance

(C) minimurn beat conductance

(D) either (A)or (B)

Cavitation will not oceur if the sum of the velocity and pressure heads at the suction is :
{A) Zero

(B) much larger than the vapour pressure of the liquid

{C) much smaller than the vapour pressure of the liquid

(D) equal to the vapour pressure of the liguid

Nitrile rubber is a copolymer of :

(A) butadiene and acetonitrile (B) butadiene and adiponitrile,

(C) butadiene and acrylonitrile (D)  butadiene, styrene and adipomtrile,

Tn & ball mill, the optimum diameter of the balls used for grinding is approximately proportional to :
(A) thefeed size (B) the square of the feed size

(C) the square root of the feed size (D) none of the above

A “200 - mesh™ screen means :

(A) thereare 200 aperiures per inch

(B) each aperture of the screen has a diameter of 1/200 inch
(C) each aperture has a diameter of 1/200 cm

(T} noneofthe above

In a manufacturing unit, break-even point occurs when
(A) thetotal annual rate of production equals the assigned value
(B) the total annual product cost equals the total sales

(C) the annual profit cquals the expected value

(D) the annual sales equals the fixed costs
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