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Q1

Q2

(a) Based on the ideas of:

5 (new value) = (old value) + (slope x step size),

° the slope is given by the first derivative,

° find the slope at the midpoint of the step size,

° update the new predictor value using the new slope,

for differential equation ?i = Ay
X
Write the formula of 4" order Runge-Kutta method for:

. dy dyv
O Zr=fiEnen), ZE=hE00)-

(11 marks)
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(8 marks)

(b) Hence, solve the following set of differential equations using 4" order Runge-
Kutta by assuming that y,(1)=4 and y,(1)=6. Integrate to x= 1.2 with
Ax=0.2 (use 4 decimal places).

dy dy
j:yl, and ?5:4—_}’24@)].

(11 marks)
Consider
35" 3
I= f(x+y2)dy dx .
155 2
Calculate / using:
(a) trapezoidal rule with Ax=Ay=0.5.
(10 marks)

' 1 1 J
b 2-point G drature, given that | f(x)dx= f| —F= |+ f| —= |
(b) point Gauss quadrature, given _[f(x) ;: f[ \EJ f[\[g

-1

(10 marks)
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Q3

Q4

Given the Simpson 1/3 for function g(x)as follows:

n-l n—=2

b
jg(x)dx =i‘35 g(a)+4) gla+idx)+2) gla+ikx)+g(b) |.
a =1 i=1

1odd 1even

12x

Evaluate _”(x+y)dydx with n=m =4 using Simpson 1/3.
0 x

(15 marks)
T(x,y,1) is the temperature of a heated plate in the form of:
&1 &7 _dr
d’  dyt  dt’
subject to boundary conditions as follows:
£ =01 T(x,y,0)=0at 0<x<l,and 0<y<I,
(>0
T(x,0,1)=0, T(x,1,1)=100 at 0<x<I,
T(0,y,)=80, T(l,y,t)=60 at 0<y<].
Form the matrix obtained from the Crank-Nicolson method.
(15 marks)
- END OF QUESTIONS -
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