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GROUP-A

1. Choose the correct answer from the piven nllcn'univcu and explain your answer (any ten): _
I) CaCOj contains percent ol Ca by weight, Y1 2x10=20

a)40

b)48

)96

d)iz,

1T) Which of the following is not a unit of pressure ?
a)Torr

b)Newton/m?

c)Parsec

d)Ata, bar or pascal

1IN The heat change for the reaction, C(s) + 2S(s) — CSx(1),is 104.2 kJ. It represents the heat of
a)formation
b)solution
c)combustion
d)fusion

IV) S.T.P. corresponds to

a)l atm. absolute pressure & 15.5°C.
b)760 mm Hg gauge pressure & 15.5°C.
¢)760 torr & 0°C.

d)101.325 kPa gauge pressure & 15.5°C.

V) verage molecular weight of air is about
a) 21
b)29
c)23
d) 79

vi) The combustion equations of carbon and carbon monoxide are as follows:
C+ 0Oz =CO02, AH = -394 kJ/kg . mole CO + 1/2 O, = CO,, AH = - 284.5 kJ/kg. mole.
The heat of formation of CO is kJ/kg. mole.

a) -109.5
b) +109.5
c) +I180
d) +100
vii) Weight of 56 litres of ammonia at N.T.P. is gm.
a) 2.5
b)42.5
c) 56
d) 2800

VIII) Heat of of a fuel is called its calorific value.
a) formation '

b) combustion
¢) reaction
d) vaporization
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1X) Recycling in a chemical process facilitates
a) increased yicld

b) enrichment of product

¢) heat conservation

d) all (a), (b) &(c)

X) One micron is cqual to cm. -
a) 102

b) 10+

c) 106

d) 108

X1) An equation for caleulating vapour pressure is given by, logio P = A - B(t + c). This is called the
a) Kistyakowsky equation

b) Antonic cquation

c) Kopp's rule

d) Trouton's rule

XII) Number of gm moles of solute dissolved in 1 kg of solvent is called its
a) normality

b) molarity
c) molality
d) formality . .
XIIT) The temperature of a gas in a closed container is 27° C. If the temperature of the gas is incresed to 300° C,
then the pressure exerted is ' /
a) doubled.
b) halved.
C) trebled.
d) unpredictable. :
XIV) NaOH contains percent oxygen.
a) 1
b) 10
c) 16
d) 40
XV) Ideal solution is formed, when its components have zero
- a) heat of mixing..
b) volume change.
c) both (a) & (b).
d) neither (a) nor (b). .

GROUP-B

2. i) In the chloriﬁation of ethylene to dichloroethane the conversion of ethylene is 99.0%. If 94mol of

dicloroethylene is produced per 100 mol of ethylene fed, c_alculate the overal
ethylene.

I"yield and the reactor yield based on
C:H4 + Cl; 2 C;H1Cl + HCl

. 4

ii) A flue gas has CO,=14.00 , SO2= 0.50 , CO= 2.00, O>= 2.5 and N,= 81.00 percent composition by volume.

" Determine the average molecular weight and density of gas at 320K and 1.5 bar. 4
3. Methanol is synthesized according to the following reaction:

CO (g) + 2H; (g) ----> CH30H (g)
The standard heats of formation at 298 K are -110.6 kJ/mol for CO and -2

38.64 kJ/mol for methanol (1). The latent
heat of vaporization of methanol at 298 K is 37.98 kJ/mol. The specific he
Cp (CH;OH) = 18.382 + 101.564 X10 T- 28.683X10 T2

ats (J/mol K) are given by:
Cp (CO) = 28.068 +4.631X10°T — 2.5773X10° T2
Cp (H2) = 27.012 +3.509 X 10 T+6.9006X10°T-2

Calculate the standard heat of reaction at 1073K.



;) Define mean Heat C'aPHCity.
e molal heat capacity of CO is given by Cp = 2.5
el KT e 86+ 7.582X10% 1
| a) Calculate the mean molal Heat Capacity in the temperature range of 500-10
of 500-1000K. 3

b) CO eplers a heat exchanger at rate of 500 cub;
supplied to the gas to raise its temperatyre ﬁ'Omlg (1)1(1)ettgelso%e(;- ;our at STP. Calculate the heat to T
: 4

4
1
=~ L12X 10-6 T? . Where Cpisin

;) what do you know about the Clapeyron Equation ?
°) Calculate the vapour pressure of water at 363 K if the v . 2
sporization in this temperature range is 2275k7/kg. PO Ure 2 373K is 101.3 kPa, The mean heat of
ji) write down the statements of Roults law and Henry’s law . 3
' ' 2

6. .i) In a gas rmx;ure consisting of hydrogen, Nitrogen and Carbon dioxide the partial 25 kP

Hydrogen, 35Kpa thmtrogen and 140 kPa for CO2. For S0m3 of the gas r’nixtu?e at 486?(851:;61 i anor
qumber of moles of t € mixture b) the number of moles and mole fraction of hydrogen c¢) :th ; tuats o ;11) i
fraction of hydrogen d) the pure component volume of hydrogen e) the average moleculir weight sfrgzisfn?stur?ass

8
i adient and the intercept of eith . 5 _ :
7.) .Find the gradien ,_ Pt Ol either equation y=10x? or y=10+5=
ii) Define mole fraction, specific gravity and Specific Vilanie, y= using graph paper. g

8. Following diagram repr: e_sents the flow sheet for the recovery of acetone from air. All compositions are on a
weight basis. Make a material balance and determine the quantities of the following streams: -8

a) Water added in the absorber '

b) Acetone-free air leaving the absorber

c) Aqueous solution of acetone leaving the absorber
"~ d) Distillate product :

e) Bottom product

Air (99.5% air, -
Water 0.5% water) Condenser
l T - 1% water
¢ Distillate, 99%
' acetone
Absorber
[ Distillation column
(I;?((y)'kgm e : ' S ~ Bottom product
3‘}’-; al[r' » 4% acetone,
2‘7267 \::(:rl)]c’ Acetone, 19% | 96% water
‘ Water, 81%
its mathematical expression. 72;? iy

9.1). What is Dalton’s Law of partial pressure? Prove ot What volume TR

ii) A gas occupies a volume of 100m? at 375K and 1.2
1 bar ? &

3

.
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MOMENTUM TRANSFER 306/2(N)

Time Allowed: 2.5 Hours Full Marks: 60

Answer to Question No. 1 of Group A must be written in the main answer script. In Question
No. 1, out of 2 marks for each MCQ, 1 mark is allotted for right answer and 1 mark is allotted for
correct explanation of the answer.
Answer any Five (05) Questions from Group-B.

‘ GROUP-A
1. Answer the following questions and explain your answer (any ten): 2x10=20

(i) A fluid is a substance that- (a) always expands until it fills any containers (b) is practically incompressible
(c) cannot with stand any shear force (d) cannot remain at rest under the action of any shear force
(€) obeys Newton's law of viscosity.

(ii) Newton law of viscosity state that shear stress is directly proportional to - a) Viscosity b) Veloc:lty gradient
c) Shear strain d) Velocity.

(iii) Stoke is the unit of- a) Surface tension b) Viscosity c) Kinematic v1scos:ty d) None of the above.

(iv) Differential manometer is used to measure - a) Velocity at a point in fluid b) Pressure at a point in a fluid
c) Difference of pressure between two points in fluid d) None of the above.

(v) Gauge pressure in flow systems are measured by - (a) a manometer (b) android barometer (c) Vacuum gauge
(d) bourdon gauge.

(vi) A streamline is a line - (a) Drawn normal to velocity vector at any point (b) such that streamline divides the
passage in to equal numbers of parts (c) which is along the path of a particle (d) tangent to which is in the
direction of velocity vector at every point.

vii) The science dealing with the geometry of motion of fluids without surface to the forces causing the motion 1s —

a) hydrostatic (b) Hydrokinetics (¢) hydro kinematics (d) none of the above.
(viii) Bernoulli’s equation written in the form (P/pg)+z+u?/2g=constant represent total energy per unit - (a)volume
(b) mass (c)weight (d)none of this.

ix) The parameter on which the friction factor is dependent are - (a) relative roughness &Reynolds number

(b) absolute roughness and viscosity. (c) Reynolds number and specific gravity (d) none of these.

x) Energy loss in pipe line is due to- (a) viscous action only (b) surface roughness only {c) pipe wall friction and
viscous action (d) turbulent shear stress alone.

xi) The parameter on which the friction factor is dependent are - (a) relative roughness &Reynolds number
(b) absolute roughness and viscosity. (¢) Reynolds number and specific gravity (d) none of these.

xii) The discharge through v-notch weir varies as - (a) h*3(b) h'? (c) h*? (d) none of these.

xiii) Cp of an orifice meter is always (a) greater than C, (b) equal to C. (c)equal to Cy (d) less than C.

xiv) In orifice flow , vena contracta represents - (a) jet has maximum flow area (b) pressure is above atmosphere
(c) jet area is minimum and stream line are parallel (d) pressure is below atmosphere.

xv) A rota meter works on the principle of - (a) constant pressure drop (b) variable pressure drop (c) both (a) & (b)
(d) none of these.

GROUP-B

2. Draw and explain the rheological curve for a class of Newtonian and non-Newtonian fluid. 8

3. (a) A simple manometer used to measure pressure of oil (specific gravity =0.8) flowing in a pipe line.
It’s right limb open to atmosphere and left limb is connected to pipe. Centre of the pipe is 9 cm
below the level of mercury (specific gravity =13.6) in the right limb. If difference of mercury level
in the two limbs is 15 ¢m, determine absolute pressure of oil in the pipe in N/cm?, 6
(b) Explain is pressure head. 2

4. A solutien having specific gravity 1.84 is being pumped from a storage tank through a 75mm ID
pipe. The pump efficiency is 60%.The velocity in suction line is 0.914m/sec. The pump discharge
the solution through a 50mm ID pipe to an overhead tank. The end of discharge pipe is 15.2 m above
the level of the solution in the feed tank. Frictional losses in the entire piping system is 29.9 J/kg,

(i) What is the power of the pump?
(ii) What pressure must the pump develop if the efficiency.is 30.6%?

1
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5 In o circular pipe the velocity profile is given as u=u [ 1-(r/R)?] where u is the velocity at any
radius 1, uma 18 the velocity at the pipe oxis and R is the radius of the pipe,
Find (a) energy correction factor  (b) momentum encrgy correction faction, 4+4

6. Describe construction and working principal of inclined tube manometer, Write down the
advantages and disadvantages ol using U-tube manomeler, : 5+3

7, (a) Write down with neat sketeh the measurement principal of Orifice meter,
(b) Derive the mathematical expression for discharge in case ol *V' notch 543

of ID 3 em at a volumetric

8. Carbon tetrachloride is to flow through a smooth horizontal circular tube
Density and

flow rate of 2 litre per sec at 25 °C. Estimate the pressure loss per cm length of the tube.
viscosity of carbon tetrachloride are 1.54 gm/c.c, and 0.87 c.p respectively.
. Usc* =0.0014+ 0.1 ZS/NRUG’H i p

9. (a) Explain fluidization and write down its application .
(b) Derive the Ergun’s equation, 444




“

{74

R I//

306/4(N)
JANUARY 2024

MECHANICAL OPERATIONS
-« Time Allowed: 2.5 Hours

Full Marks: 60
Answer to Question No. 1 of Grou

P A must be written in the main answer script. In Question
No. 1, out of 2 marks for each MCQ,

1 marks is allotted for right answer and 1 marks is allotted for
correct explanation of the answer.

Answer any Five (05) Questions from Group-B.
~ GROUP-A

Choose the correct answer from the given alternatives and explain your answer (any ten): 2x10=20

1) Which among the following is a size enlargement technique—
a) Granulation b) Agitation

c) Jigging d) Sedimentation
ii) The purity obtained in electrostatic precipitator is around
a) 65% " b) 95% c) 99.9% d) 99%

iii) In high Reynold’s number, how Power number is related to Reynold’s no. —
a) N, < Nige _ b) Np o 1/Ng.
¢) Np & 1/Ng.? d) N, does not depend on Reynold’s no.
iv) Filtration rate does not depend upon
a) Pressure drop and area of filtration

b) Resistance of the cake and septum
¢) Properties of the cake and filtrate ¢ d) None of these.

v) Traces of solids are removed from liguidin a -
a) classifier

b) clarifier ¢) sparkler filter d) rotary vacuum filter
vi) Standard angle of nip between crushing rolls is-
a) 45° b) 37° c)27° d) 32°,
vii) How volumetric flow ratc and turbine diameter are related in agitation -
a)qx D b) q < D? ¢)qx D?

d)qe 1/D
viii) Cyclone separator works on the principle of- .
a) Lighter particles experience higher centrifugal force
b) Denser particles experience higher centrifugal force
c) Denser particles experience higher gravitational force :
d) Denser particles experience higher gravitational and centrifugal force

ix) Elutriation is a-
a) Solid-solid operation b) Liquid-solid operation
c) Gas-solid operation d) Liquid-gas operation.
x) Trommels are-
a) vibrating screen b) stationary screen
¢) variable sloped screen d) rotary screen.

xi) Vertical transportation of material can be done in a/an
a) Apron conveyor b) Pneumatic conveyor
¢) Bucket elevator d)bothbandc

xii) Sphericity of a cube is —
a) 0.106 b) 0.806 c) 0.506 d)1

xiii) Which of the following is not considered a mechanical operation —

a) Agitation b) Grinding c) Size enlargement d) Humidiﬁczlgon
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Xiv) In Tyler mesh screen mesh opening size of successive screens are in the ratio of-

g) 2075 b) 203 c) 202 d)2
xv) At Newton’s Law region drag co-efficient is equal to -
a) 24/Ng. b) 0.32 c) 0.44 d)0.12
GROUP-B
Answer any Five (05) questions. : 8x5

a) Explain the term sphericity. .
b) Calculate the power required to crush 100 ton/h of limestone if 80% of feed passes a 2 in. screen and
80% of the product a 1/8 in. screen. Given: the work index of limestone is 12.74. 2+6

a) Describe with a neat sketch the working principle of Rell Crusher.
b) Explain the term “angle of nip”. , 6+2

a) Define terminal settling velocity of a particle. ]
b) Determine the terminal settling velocity of a spherical particle (density = 2700 kg/m?) in laminar ﬂf)w
region in water at 25°C. The average particle diameter is 1200 pm. Given: viscosity and specific gravity of

water at 25°C are | cP and 1.0 respectively. 2+6
a) Derive the expression of critical speed of Ball Mill.

b) Distinguish between Dry grinding and Wet grinding. : 5+3
Describe briefly: a) Granulation and Flocculation, b) Elutriation (2+2)+4

The following data belong to lab tests undertaken on calcium carbonate slurry. The filter arca is 0.045 m?

and the solid concentration in the slurry is 24 kg/m®. Evaluate the mean specific cake resistance and the
filter medium resistance at a fixed pressure of 50 kPa. Here, t is time and V is filtrate volume collected.

V (Lt) 0.5 1 1.5 2 2.5 3
t(s) 17.3 42.3 72| 1083 152 | 2027

With a neat sketch describe the working principle of bag filter. Also describe its industrial applications.
: 6+2

Describe with neat sketch Pneumatic conveyor and Belt conveyor. 444
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ENERGY ENGINEERING

Time Allowed: 2.5 Hours Full Marks: 60
Answer to Question No. 1 of Group A must be written in the main answer script. In Question
No. 1, out of 2 marks for each MCQ, 1 mark is allotted for right answer and 1 mark is allotted for
correct explanation of the answer.
Answer any Five (05) Questions from Group-B.

GROUP-A

1. Choose the correct answer from the given alternatives and explain your answer (any ten): 2x10=20
1) Which fuel is the final stage in formation of coal?

a) Bituminous coal

b) Anthracite coal

c) Peat

d) Lignite

11) Use of pulverized coal in boiler fumace provides
a. High calorific value

b. Better combustion

c. Smokeless burning

d. Less erosion on furnace walls

1i1) Gross heating value of coal is the net heating value.
a. Higher than
b. Lower than

c. Same as

d. None of these

iv) Jigging method is used for
a) carbonization of coal
b) caking of coal
c¢) combustion of coal
d) washing of coal

v) Volatile matter content in coal is determined by
a) proximate analysis of coal
b) ultimate analysis of coal
c) bothaandb
d) none of these

vi) Briquetting of coal means
a) coking of coal
b) caking of coal
¢) washing of coal
d) agglomeration of coal

vii) Ignition quality of petrol is expressed by
a) octane number

b) calorific value

c) self ignition temperature

d) cetane number

viii) Isp-octane
a) has octane number of 0
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b) has octane number of 50
c) has octanc number of 100
d) nonc of the mentioned

ix) Diesel fuel, compared to petrol is
a) less difficult to ignite

b) just about the same difficult to ignite
¢) more difficult to ignite
d) none of the mentioned

X) Which gaseous fuel is obtain
a) Blast fumace gas

b) Coal gas

¢) Producer gas

d) Coke oven gas

ed by carbonization of bituminous coal?

xi) Which of the followin
a) Pitch
b) Blast fumace gas
¢) Petrol
d) Refinery gas

g 1s not a by-product fuel?

x11) Which of the followin
a) Coal
b) Petroleum
¢) Natural gas
d) Nuclear fuel

gs is not a fossil fuel?

xiii) How is biogas prepared?
a) Decantation

b) Filtration

¢) Fermentation

d) Sublimation

Xiv) Geothermal energy is the thermal energy present
a) On the surface of the earth

b) In the interior of the earth
¢) On the surface of the ocean’
d) None of the above

xv) Which part of flat plate collectors is coated in black?
a) Transparent cover
b) Absorber plate
¢) Insulation
d) Fins

Group B

2.a) Define swelling index and caking index of coal.

b) Classify different types of coal. Also write the percentage range of moisture content in those coals.
3+(1+4)

3. Describe with neat sketch the construction of Beehive coke oven. 8
4. Describe the Atmospheric Distillation Unit (ADU) with a neat sketch. 8

5.2) Define Cloud point and Pour point.
b) Describe briefly Fast Breeder Reactor.

(2% 2)+4

[(e]



0. Describe with a neat sketch the Winkler’s gasification process.

7.

a) Describe briefly the solar pond. i ,
b) Describe with a neat sketch the working principle of “Flat plate collector.

a) Write about classification of furnaces.
b) Describe the working principle of Blast furnace.

a) Distinguish between renewable and non-renewable energy sources.
b) Discuss in brief the importance of bio energy in today’s context.

4+4

3+5

4+4
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CHEMICAL TECHNOLOGY-I

Full Marks: 60

¢ main answer script. In Question

d for right answer and 1 marks is allotted for

correct explanation of the answer.
Answer any Five (05) Questions from Group-B.

‘GROUP-A

ain your answer (any ten): 2x10=20

Zeolite used in water soflening process is regenerated by washing with —

a) Brine

b) Chloramin

¢) Sodium bisulfite

d) Liquid chlorines

Lime & soda ash are added to water to remove

a) Bicarbonates & sulphates of calcium & magnesium
b) Undesirable taste & odour '

¢) Bacteria

d) Its corrosiveness

Bleaching of paper pulp is done with

a) Bromine

b) Chlorine or chlorine dioxide

c) Magnesium sulphite

d) Activated clay

Alum is used as a coagulant in water treatment to remove
a) Colour

b) Turbidity

¢) Bacteria

d) All of the above

Nitrolime is chemically known as

a) Calcium nitrate

b) Ammonium nitrate

¢) Calcium ammonium nitrate

d) None of these

Reaction of dilute sulphuric acid with phosphate rock produces
a) Phosphoric acid

b) Superphosphate

c¢) Triple superphosphate

d) Gypsum

Cement mainly contains s .

ﬂ) CaO, SiO2, Al2O; ‘ S N [
b) Al2O3, MgO, Fe203

C) MgO, SiOz, K::_O

d). CaO, MgO, K20 - . y
Permanent hardness of water is due to presence of calcium & magnesium
a) Bi-carbonates

'b) " Sulphates & chlorides

¢) Carbonates

d) None of these

20% oleurn means that in 100 kg oleum, there are 20 kg of
a) SO; and 80 Kg of H2SO4

b) H2SO4 and 80 Kg of SO; o

c) SOs; for each 100 kg of HaSO4 ‘

d) None of these
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Mercury Electric cells are preferred over diaphragm electric cell ( for production of caustjc
soda), as it

a) has larger production capacity per unit cell
b) consumes less power per ton of chlorine produced

c) produces high purity (70%) caustic soda directly
d) all of the above

%1 Which of the following is a co-product during the manufacture of caustic soda by
electrolysis of brine?

a) NaZCO 3

b) NaHCO;

C) H,

d) None of these

In the Solvay process, the product from the calciner is
a) Light soda ash

b) Dense soda ash

¢) Sodium bi carbonate

d) Dehydrated soda ash

The common pollutant generated in chlor-alkali and battery industry is —
a) mercury
b) brine

©) phosphate
d) None of'these.

xil.

xiii.

xiv.  In the Solvay process the product from Calciner is —
a) Light Soda Ash
b) Dense Soda Ash
¢) Sodium Bicarbonate
d) Dehydrated Soda Ash

XV. Boiling of water containing temporary hardness produces-
a) CO;

b) CaSQ.4
c¢) CaHCO;

d) none of these.

GROUP-B
2. Describe De-aeration process for water treatment? Write different type of aerators in water treatment? 8
3. Describe with flowchart Sulphuric acid production in DCDA process? How is it different from contact process ? 8
4. Describe with flowchart Phosphoric acid production in Electric Arc Method? Write three uses of Phosphoric Acid. 8
5. Describe the production of N-P-K fertilizer using flowchart. Differentiate between Mono and Triple Superphosphate. 8

6. Describe Kraft method of pulp manufacturing using flowchart? Write down the two advantages and disadvahtages of Kraft
Process.

8
7. Compare different type of methods of NaOH production in Chlor-Alkali industry? Briefly describe the Glycerine recovery
method in soap production. 3
8. Describe different type of cements and their uses? Describe with detailed steps the manufacturing process of Portland
cement? i : 8

9. Describe the method of production of soda ash in Solvay method. What are the rhajor engineering problems
associated with Solvay Process. 3






