BITS PILANI, DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY, DUBAI

SECOND SEMESTER 2012-13
CHE F242 NUMERICAL METHODS FOR CHEMICAL ENGINEERS
COMPREHENSIVE EXAMINATION

Date: 05.08.2013

Weightage: 40%
Max. Marks: 40 _ Time: 12.30 PM - 3.30 PM

Answer all the questions.
No programmable calculators are allowed.

1. Using the Taylor's series 2™ order approximation to find f at x :_;,E with the base point at

x=2 and calculate the relative percentage error: given f{x) =cosx (3M)

2. Solve xe” =cosx by the method of false position, correct to 3 d. p. {3M)

3. Solve x* —5x” +20x? ~40x+ 60 =0 by Bairstow’s method, starting with p, = 4,4, = 8.

Perform two iterations and find the correspending quadratic factor. (4M)

4. Solve by Gauss-Seidel method, correct to 3 d.p.:
X+ y+z=92x-3y+4z=13,3x+4y+5z=40 {3M)

5. Factorise A as LU where L is a lower triangular matrix and U is an upper triangular matrix:

5 -2 1
7 1 -5 (3M)
3 7 4

8. Growth of bacteria (N} in a culture after t hours is given in the following table: Fit a curve of

¢
the form N =a b for the data:

-t [0 [T 2 [ 3 14 5 | 6 |
L N T 3 | a7 | 5 | @ | 132 190 | 275 |
(4M)
7. Use Newton'’s divided difference formula to find f09):
[ x | 5 T 77 77T 11 13 [ 17 |
L fx) | 150 | 392 | 1452 2366 | 5202 |
(3M)

5.2
- 8. Evaluate flog xdx by Simpson’s % rufe. {3M)
4

; ¢




Yto-3)  R(o03)

dy dz
9. Solve ——=1+xz; —=—xy by R K method of order 4, given y=0, z=1 at x=0.  (4M)
dx dx
dy -2y -
10. Solve Et‘” = P by finding y at 4.5 with h = 0.5, given y(3.5) = 0.244898,
y(4) = 0.1875, using non-self-starting Heun’s method. (3N}
of af : .
11. Sclve 5 = Et_ using Crank-Nicholson's scheme with h = 1 and k = 0.5 for one time
x
step: f(0;5) = f(5,0) =0, f(x,0) = x*(25-x?),0< x<5. (4M)
12. Solve the Laplace equation:
Go Go 6o 6&°
I |
O | Lo
4 (3M)
20 4o
1 : All the Best!
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BITS PILANI, DUBAI CAMPUS

DUBAI INTERNATIONAL ACADEMIC CITY, DUBAI

SECOND SEMESTER 2012-13

Test 2 (Open Book)

CHE F242 NUMERICAL METHODS FOR CHEMICAL ENGINEERS

Weightage: 20%
Max. Marks: 20

Date: 02.05.2013
Time: 11.10 AM -12.00 Noon

Answer all the questions.

No pregrammable calculators are allowed.
Only Text book and Hand written Class notes are allowed.

1. Using LU decomposition method, solve 3x+2y+7z=4,2x+3y+z=53x+4y+z=7 (5M)

2. Fitacurve oftheform vy =a x” for the data:

7.1

27.8

62.1

110

161

(5M)
[
3. Obtain a natural cubic spline for the data in the interval _2, 3] andfindyatx =25
X 0 1 2 3
y 1 2 33 244
(5M)
4. Find the area under the curve between x=7 and x=4 by Simpson’s % rule:
X 1.5 2 25 3 3.5 4
y 2 2.4 2.7 2.8 2.6 2.1
(5M)

Al the Besi!
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BITS PILANI, DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY, DUBAI

SECOND SEMESTER 201213
CHE F242 NUMERICAL METHODS FOR CHEMICAL ENGINEERS
Test 1 (Closed Book)

Weightage: 25% Date: 14.03.2013
Max. Marks: 25 Time: 11.10 AM -12.00 Noon

Answer all the questions.
No programmable calculators are allowed.

1. Use the first and third order Taylor Series to predict the function at 1.2 with the base point

x =1 where f(x)=25x" —6x” +7x—88 . Also compute the true relative percent error.  (6M)

2. Find a real root of x° — 5x + 3 = 0 by the secant’s method which lies between 1 and 2 by

performing four iterations. (6M}
3. Find areal root of x* — 2x — 5 = 0 by the regula-falsi formula correct to 3 d.p. {6M)
4. Use the modified Newton-Raphson method to find a real root of x° — Sx* + 7x -3 =0

correct to 4 d.p. with initial guess x, =0 . Also compute the true relative percent error. (7M)

All the Best!




BITS PILANI, DUBAI CAMPUS

Dubai International Academic City, Dubai
Second Semester 2012-13

CHE F242 Numerical Methods for Chemical Engineers
Test 1 (Closed Book)

MARKING SCHEME

Feo) = 2522 g2 2088 |

Flo) = 2eg>t29+7 (i)
T'¢o) = tspA—12Z

F"(a) = (5D

#ff*.‘?-): “4‘8/ (2:5—54)
Toue Value = — hS-OF

00l bz W““'J’ Sorryy o~ éfs-:r/,

Lived ol Q_mer‘maﬁr‘m.‘ |
£ 12) e sS04 (__.(Q.SM)
o~ O /

Pelatta portenta errd

Q. .re ®)
Secamte Formede — OM)

2:[ = /' 5-/ qﬁ. = f.?éé;ﬁ, /————‘@H)
= /. 88720854
Tp = 183597 Ay = 183




poge- 2

e Requle - Skt Frmmke -  (14)

The wayd . eet 6 2.093 @W)

Q re ()
Moditied NR Premila —  (14)

2 f Er

Ay = 1. 003082 0.3082 / 4+ 2 M)

A3 = - 00po02 0 0002 /.




