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FACULTY OF PETROLEUM AND RENEWABLE ENERGY ENGINEERING

TEST I
2014/2015 SEM II

   SUBJECT

: 
CHEM. ENG. COMPUTATION
   CODE

: 
SKKK 2123

   TIME

: 
9.00 – 10.30 A.M. (1.5 HOURS)
    DATE

: 
16 APRIL 2015
 



  

INSTRUCTION

· Answer all questions 

· Closed book and notes test 
· Switch off your handphone

· Formula is given in page 5
Question 1 (32 Marks)

Given 
[image: image2.emf]
a) Use bisection method to solve this function. Employ initial guesses of xl = 0 and xu = 1, and perform iterations until the approximate relative error falls below 5%. 










(15 marks)
b) Determine the approximate relative error after each iteration and summarize your result in a table form 






(15 marks)
	iteration
	xl
	xu
	xr 
	f(xl)
	f(xr)
	f(xl) x f(xr)
	׀εa׀

	
	
	
	
	
	
	
	


c) Check your final answer by substituting the final root into the original function.










(2 marks)
 (Show all the working calculation. All computation should be in 4 decimal points)
Question 2 ( 35 Marks)
You are designing a spherical tank (Figure A) to hold water for a small village in Kelantan. The volume of liquid it can hold can be computed as
[image: image3.emf]
where V = volume (m3), h = depth of water in tank (m), and R = the tank radius (m).
Figure A
[image: image4.emf]
a) If the tank radius is 3 m, what depth must the tank be filled to so that it holds a volume of 30 m3? Use three iterations of the Newton-Raphson method and employ initial guess of xo=0 to determine your answer. 



(10 marks)

b) Determine the approximate relative error after each iteration and tabulated your result in a table form 






(20 marks)
	iteration
	xi
	f(xi)
	f’(xi)
	׀εa׀

	
	
	
	
	


c) Develop a MATHLAB program which can be written in a command window to solve this problem using Newton-Raphson method.



(5 marks)

(Show all the working calculation. All computation should be in 4 decimal points)
Question 3 ( 33 Marks)

A liquid-liquid extraction process conducted in the Electrochemical Materials Laboratory involved the extraction of nickel from the aqueous phase into an organic phase. A typical set of data from the laboratory is tabulated in Table A.

Table A

	Ni aqueous phase, a (g/l)
	2
	2.5
	3

	Ni organic phase, g (g/l)
	8.57
	10
	12


Assuming g is the amount of Ni in the organic phase and a is the amount of Ni in the aqueous phase, the quadratic interpolation that estimates g is given by


g = x1a2 + x2a + x3

2 < a < 3


The solution for then unknown x1, x2 and x3 is given by



a) Find the value of  x1, x2 and x3 by using LU decomposition (Dolittle)
[25 marks]
b) Estimate the amount of nickel in the organic phase when 2.3 g/l in the aqueous phase using quadratic interpolation.




[8 marks]
(Show all the working calculation. All computation should be in 4 decimal points)
FORMULA
Bisection method
Xr = (xl  + xu)/2

a) if f(xl)f(xr)<0, the root lies in the lower subinterval. Therefore, set xu = xr 

b) if f(xl)f(xr)>0, the root lies in the upper subinterval. Therefore, set xl=xr 

c) if f(xl)f(xr)=0, the root equal xr; terminate the computation.

Newton- Raphson

xi+1 = xi –  f(xi)  

                  f’(xi)

LU Decomposition


[A] = [L][U] =
=





x1


x2


x3





4           2         1


6.25    2.5      1


9           3        1





8.57


10


12





1          0       0


l21        1       0


l31        l32     1





u11      u12       u13


0          u22      u23


0          0          u33
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