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General instruction(s):
* Assume data wherever necessary
* Use four decimal places of accuracy, unless otherwise stated.

Q. No - Question Marks| CO | BL

1. : L ' 10 | L3
The concentration of pollutant bacteria 'c’ in a lake decreases

according to the following equation,

c=70e " 52570075

Apply any one bracketing method to determine the time required
for the bacteria concentration to be reduced to 8.

The pollution control engineer says it will take 10 to 20 min based
on his experience. Stopping criterion, £s = 0.1%,.

_,2:”" Methane gas (1 mole) is at 500 K and 1 atm. The volume ofthe gas | 10 1 3
is determined using Van der Waals equation by an engineer.

v

[}*+i,j(v-b}=RT

The engineer took an initial guess volume of 32 L. Apply Newton-
| Raphson method to determine the volume of the gas

Data:

Van der Waals constants for methane gas: a = 2.273 L2.atm/mol;
b =0.0428 L/mol. R = 0.0B206 |, atm/mol K.

Specified error, £s= 0.2%,

As a budding chemical engineer comment on the guess made by
the engineer?
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3. liquid-liquid  extraction process conducted  in 1€ :
1| - " ol
electroc hl"llhlL.':| Mmaterials ||.l|!l‘}T.l|l'lr"r" involve d the extraction
nicke al set
1.{ kel from the atjueous phase into an organic phase. A typic
ol experimental daia from the laboratory is given below
Ni aqueous phase, a [Hﬂ] 7 3 2.5 3 ]
N‘ “TF'.“!mL ph.‘:'-.e Ll]-,ﬂ ], T3 | () 12 J
— il 5 a
ﬂ'-.'-,mmnﬁ g Is the ar amount af Ni in the irlf_.nll"[ ph.qqi_ and ‘a’ is the
amount of Ni in the aqueous phase, the quadratic inter polant that
E"ﬂ'llﬂhll['ﬁ .HI 1$ [_IIII,'-!:“ |]|'r.
E=X@ +Xa+x;;  2Z<as3
Apply naive Gauss elimination method to determine the
polynomial coefficients %1, X2 and xa.
4. An electronics company produces transistors, resistors, and 10 4 3
computer chips. The material requirement for each component Is
given in the following Table,
Component Copper Zinc Glass
Transistors ¢! | 2
Resistors 3 3 1
| Computer chips 2 1 3
The total amounts ol materials available are 960 units of copper,
210 units ol zinc, and 610 units ol glass. Apply Gauss-Seidel
method to determine the number of transistors, resistors and
computer chips to be manufactured this week. Stopping criterion
£s = 0.5%. Take initial guesses as 100 for all the variables. i.e. 100
units of each component.
T : ' ata define the sea-level concentrating rof 4
2. I'he following ti_ ita defin ¢l toncentration of dissolved | 10 3 3
oxygen (0) for fresh water as a function of temperatyre (T)
T (7C) 0 B
O, (mg/L) | 14.6256 11.8421 .]_q_
Newton's | -nolating polynomi;
J’:pply Newlton's ||1Ii_;rdpnl | J!'r.tl ¥y Hllu[ {:rdm ,_{ to '—1L1Ermum
the con n ol dIsS0IVEd OXYEEN at 3
centratio YE the temper ature 275¢
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