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1. The following equation pertains to the concentration of a chemical | 10
in a completely mixed reactor (o I-‘ ‘

lflthe initial concentration Co = 4 and the inflow concentration Cin =
10, apply any one bracketing method to determine the time
required for the ‘C' to be 90 percent of Cin.

The process engineer says it will take 25 to 50 min based on her

| experience. Stopping criterion of 0.1%.
}/ Chlorine gas (1 mole) is at 370 K and 20 atm. The volume of the gas _
is determined using Van der Waals equation by an engineer. .; I

(F+—ai+)(v—bJ=RT
Vv

4
The engineer took the volume of 1.5 L and}SL as initial |
Apply Secant method to determine the volume of the gas. -

Data:
Van der Waals constants for chlorine gas: a = 6,49 L2.atm/mol;

b = 0.0562 L/mol. R = 0.08206 L atm/mol K.
Specified error, & = 0.1%.

As a budding chemical engineer comment on the guess made by the

engineer?
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Compo Metal | T

nent | (g/component)
1 15
2 i
3 19 D55 T e 5

Apply Gauss E Elimination method to compute the number ﬂf
component that can be produced, if a total of 3175, 79, and 232 gdf o
metal, plastic, and rubber, respectively, are available each day. -

/ A civil engineer involved in construction requires 4800 m3, 5810 m* | 10
and 5690 m?® of sand, fine gravel, and coarse gravel, respectively, for
a building project. These materials can be obtained from three pits.

The cumpnsitifnn of these pits is given below.

Sand (%) | Fine Gravel (%) | Coarse Gravel (%) |
Pit 1 45 20 20

Pit 2 Z5 5450 &1S

|pica | 30 30 65 1
Determine the cubic meters of sand, fine gravel and coarse gravel [ '
that must be hauled from each pit in order to meet the engineer's

needs using Gauss-Seidel method. Take initial guess as ones and the | & .

stopping criterion, &s, = 0.1%.

yﬁ’. The following table gives pressure of steam at a given temperature. | 10 | 3

Temperature,°C_| 140 |150 |160 |170 | 180 |
Pressure, bar 3685 |4.854 |6302 |8.076 |10.225 '

Apply Newton'’s interpolating polynomial of order 3 to determine
the pressure for a temperature of 168 °C.
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