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SECTION "A''

t20Q.xl=2}marksl

Select the correct answer from the given choices. Attempt ALL thequestions.

l. If lft is equivalent to 30.4g cm, convert 100.0 m/s2 to ff/min2.
a) 1.181 x 102 b) 1.097 x lge
c) l.l8l x lo6 d) 1.969; io4

2 If the specific gravity of a substance is 1.203, what is the densi ty in glcm3?
a) 0.0012 b) 0.831 c) 1.203 d) 1203.0

J What is the volume occupied by 120.0 g of a pollutant in cm3 if the specific gravity is
0.90?

a)7.5 b) 108.0 c) 1200 d) 133.3

If 0.1 l0 lbn', of a pollutant is held in a cylinder container with a base of I in. in
diameter, what is the absolute pressure at the base in psia?
a) 0.0043 b) 0.14 c) 0.086 d) 14.56

Convert 20oC to oR.

a) 0.006 b) 36.0 c) e3.6 d) s27.4

If I lb, is454 g and I Btu is252 cal, convert 0.61 cal/(g.oc) to Btu/(lbm ."F).
a) 0.61 b) 0.188 e 1.97 d) 33.98

The composition of a flue gas is given as:79yoN2,5%o oz,l}yocoz and 6% co.
Yhul lt the average molecular weight of the mixture? Take molecular weights of N2,02, CO2 and CO as 28, 32, 44 and2g respectively.
a) 0.2e8 D 29.8 e 44.2 d) 44.e2

!!1,1:of 
HCI is in 128 cm3 of water, express the concentration of HCI in fraction bywelgnt.

a) 0.36 b) 0.s6 c) 0.09 d) 36.0

which method is generally prefened to solve mass balance problems with complex
reaction equations?

a) species balance b) mole balance
c) tie balance d) element balance

which of the following considers only the reactor unit for calculation?
a) single-pass conversion b) recycle ratio
c) single-pass recycle d) reflux ratio

o
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The condition at which the panial pressure of the vapor is equal to the vapor pressure
of the volatile liquid is called:

a) triple point b) saturated expansion
c) dew point d) saturated compression

15. Which of the following is the mass of water vapor per unit mass of bone-dry air?

a) humidity b) saturation mass
c) relative humidity d) saturated water

16. A boiler converts liquid water to steam by letting the water flow through tubes that are
heated by hot gases. The pressure and flow rate of water are maintained by a
regulator. If the boiler is the system under consideration, what is the simplest equation
of energy balance after deleting iN many terms as feasible?

a)0=Q+W-L(H+KE) b)0=Q-L(I{)
c)AE=Q+W-LGI) d)g:w_L(H+KE)

I l.

t2

l3

14.

t7

l8

19.

What is the value of the common standard pressure in psia?

a) 0 b) 760 c) 14.7 d) 460

When do you use Kay's method?

a) to calculate compressibility factor of gaseous mixture
b) to calculate compressibility factor of ideal gases
c) to calculate compressibility factor of a supercritical fluid
d) to calculate compressibility factor of a real gas

The largest value of the quality of vapor and liquid mixture is:

a) 0 b) I c) 100 d) infinity

For the energy transfer to a closed system, which of the following is true?

a) heat is the only possible mechanism
b) work is the only possible mechanism
c) heat and work are the only possible mechanisms
d) heat and mass transfer are the only possible mechanisms

Choose the extensive property from the following

a) pressure b) mass
c) density d) specific heat capacity

An ideal gas in a tank at 100 kPa is compressed isothermally to 900 kPa. by doing
15900 J/gmol of work on the gas. How much heat in J/gmol has to be transferred to or
from the compression equipment to keep it isothermal?

a) 15900 b) -s900 c) 19.875 d) 0

What assumption can you make to simplify the general energy balance when the
temperatures of the system and its surroundings are the same?

a)Q=O b)A^KE:Q c)Llr=O d)AU:O
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SECTION "B"

AnswerlZZ the questions. The data or information not given in the questions should be
assumed properly.

I ' A mixture contains 20 lb of oxygen, 2 Ib of sulfur dioxide, and 3 lb of sulflr trioxide.
Take the molecular weight of sulfur trioxide as g0.

a) Determine the weight fraction of each component. tr]
b) Determine the mole fraction of each component. 

121
c) If the exhaust to the atmosphere from an incinerator has a sulfur dioxide

concentration of 0.12 mm Hg partial pressure, calculate the parts per million of
sulfur dioxide in the exhaust. t}l

O 2. [hen ammonia is burned, the products are nitric oxide and water. 4NHl + 5Oz -4NO + 6HzO.Ammonia is fed to a combustion device at the rate of l5Okgmol/tr and
oxygen at arate of 200 kgmol/h.
a) Which is the limiting reactant? pl
b) What is the percent excess of the excess reactant? lll
c) If 85 kgmol/h of nitric oxide is produced, at what rate in kg/tr is water produced?

d) What is the fractional conversion of the ammonia? []
e) What is the fractional conversion of the oxygen? [f f

A cement factory is emitting CO2 from the stack. There are two streams containing
COz that enter the stack. The first stream is the waste stream that contain s 3.4%o COz.
The second stream is pure CO2 with the flow rate of 3.5 kg/min. The concentration of
COz in the stack discharge is found tobe 3.2Yo. Calculate ihe rate of flow of the waste
stream by following all the steps of the mass balance. t6]

Hydrocracking is the process of converting heavy hydrocarbons to lower-molecular-
weight hydrocarbons at high temperature and pressure by reacting with hydrogen
(H2). In the hydrocracking of octane (CaHrs), the cracked products had thl foliowing
composition in mole percent: 19.5% c:Ha, 59.4% caHro, and2l.lyo csHtz.
Determine the molar ratio of hydrogen consumed to octane reacted in the given
process. You must show all the steps of the mass balance. t7)

A synthesis gas analyzing co2 : 4.5Yo; Co:26%; H2 : I 3o/o; CHq: 0.5oh; and N2 :
56%o, is burned in a furnace with l0 percent excess air. Calculate the Orsat analysis of
the flue gas. 'J 
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Cryslolhrer

Mrll Scrccn Evoporolor

6 In the process shown in the following figure, calculate the fraction of sugar in the
cane (.F) that is recovered in M. t7)

ll Sugor,
l000lb/hr

f Conc
l6?c Sugor
25% Wolar
5916 Pulp

f

Solids 6 Conloin
95% Pulp

Figure for Q.6.

L
Wolcr

K 40% Sugor

Woler

6.5 7.O 7.5 8.0 8.5 9.0 9.5 l0.o

12)
t2)
ttl

JH

l5t6 Sugor

l4% Pulp

0 Eogossa
80% Pulo

7 What mass (in lb,) of ethane is contained in a gas cylinder of 1.0 ft3 in volume if the
gas is at 100 oF and 2000 psig? Use the following methods:
a) Ideal gas law. The universal gas constant is 0.7302 ft3 ' atm / (lbmol . "R). 12)
b) The compressibility factor method. Take the critical pressure as 48.2 atm and

critical temperature as 305.4 K. 141
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Figure for Q.7.

If a gas has a molal humidity of 0.10 at temperature of 200 oF and 30 in. Hg abs.,

calculate the following:
a) relative humidity. Take I in. = 25.4 mm.
b) percentage humidity.
c) dew point of the gas in oF.

Calculate the quality of l5 lb of wet steam at 120 psia when the enthalpy of the wet
steam has been calculated to be 12,000 Btu (relative to liquid water at 32 oF which has

a value of 0 Btu). I5l
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Table C.Za Saturated Water, pressure Table (English Units
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