(a) Explain the use of
(b) Solve the followin

2X + 20y - 27 = .44
-2X + 3y + 10z =22

{

-Nicholson method. .

| IS carried out in batch rcactor and it hag been found that
concentration of reac

tant changes as per the equation given beloy

W -
dca _  Cy
t 1.8
14+0.5C A
If initia] Concentration (at t= 0) is 0.8 then find “oncentration of reactant at t=
with step size, h=0.5 using Euler's equation
(4

2x + 2y +z+2u=7
X-2y-u=2
3x-y-2z-u =3
X-2u=0

(b) Solve the following set of equations using Newton Method :-

2.2

| l
02%3 +x2 4o
2X; +X35 - 4=0

Etart at a value of X0 = [2:5 0.2]T and show two iterations.
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3. (a) A thinrectangular steel plate is 10 cm x 20 cm in dimensions, whose 10cm right 10
edge is held at 100°C and the other edges are held at 0°C. For steel k =45 w/m-k.
Assuming that heat flows only in the x and y direction, determine the steady-state

temperature profile.
0°T 82T
s i g )
Ox2 ayz

(b) Findaroot of the following equation in the interval [0, 1] using Regula-Falsimethod 10
correct upto four decimal places.
f(x) = 3x + sin(x) - e*= 0

4. (a) Leeand Duffy relate the friction factor(f) for flow of suspension of fibrous particles 10
| to the Reynolds Number (Ng.) by the foilowing expression :-

1 1 .56
W“ffn(NR‘: J_) (14—-—E—]
For suspension with 0.08% conceniration, k = 0.28. What is the value of 'f'if

Nre=3750 ? Use Newton-Raphson method to obtam the friction factor accurate
to five decimal places.
(b) Inaparticular reaétion equilibrium problem the following expressions are obtaine;d:- 10
C, =40-30x,-10x, ‘
Cp = 15-15x,
6&/ 15x,10x,
=10-10x, |
"To calculate the equilibrium composition, we need to solve the following equaﬂons -

Cc

~5%10~4=0
CiCB '

f; =

n=—SC _4%10-2=0
CACD

Use appropriate numerical method to calculate the equilibrium comp osition.

5. Consider a tank into which an incompressible fluid is pumped at a variable rate, gi m3/5. 2¢ .
This flow rate can vary with time because of changes in operation upstream. The height
o tiie Liquid in the tank is h. Liquid leaves the base of the tank via a long horizontal pipe
and «ischarge in to the atmOSphere. A force balance on the outlet line is given by : '

The cantmu:ty equation on the liquid in the tank is gwen by

dh
AT"a(=qi“q :
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wlhere Ap = Cross section ar

AT = Area of tank, m?
Kf=2.81x 10-2

L =TLength of the pipe,

ea of pipe, m?

m

g = Acceleration due to gravity, m/s2
Q = Density of fluid, Kg/m?

Data :-

Find liquid height affer
( ‘ size of 30 sec.

V= Velocity of fluid in pipe, m/s
9= Flow from pipe, m3/s = Apv

Pipe ID =0.9144m, L=914.4m,
Tank ID =3.6576 m, Tank height =

2.1336m, |

4

BN
ql = 59431 £pm P?{= 1000 Kg/m?3 "”6‘/\0 w [U_D 0 V_Aj //'M

one minute using Runge-Kutta 4% order method with step

(a) Discuss the convergence of secant method.

6
(b) Find the value of y(4) and y(5) using finite differences for following equation :- 7
dzyr_
dt?
where, y(2) = 0.33 and y(3)=048 |
- (c) Use the method of iteration to find a positive root, between 0 and 1, of the | 7

equation xe* = |
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