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Question 1 [8 marks]

Trapezoidal rule T5 gives fol f(z)dr = 2 and also using Trapezoidal rule T} gives fol fle)de =
1.75. If £(0.25) = £(0.75) = « then what is the value of a?

Question 2 [5 + 5 + 4 4+ 1=15 marks|
Find an approximation to +/7 wish two iterations using
(a) Bisection method on [1,2],
(b) Newton-Raphson method with starting point at zp = 1.5
(c) Secant method with starting points at o = 1 and z; = 2,

(d) Considering the exact value for 7 ~ 1.91293, which method is the best?

Question 3 [10 marks]|

Find the Fourier integral formula for

0 —co<a<0
flel=¢ = O<pl |
0 l<zr<oo

o0 1 _
to evaluate / —C—O—S—(}—U)dw.

0 w?
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Question 4 |20 + 5=25 marks]

(a) Evaluate / / xy dA where R is|a region obtained by points A(1, 1), B(2,2),C(3,1)
R
and D(2,0).

(b) If f(z,y) = 2%sin [ £ ) +y?cos (2 then find g + yg_
@ x o0z dy

Question 5 [10 marks]

Use Fourier series of the function f(z) = { > to find the value of

Question 6 [10 marks|

Find Fourier sine transform of f(z) = e~1?! then using that evaluate

/°° zsin(mx) .
0

14+ 22

End of Exam
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Refference Material

(1) TRAPEZOIDAL RULE

*Aaz

Th=—- [f(l'o) +2f (1) + 2f(w2) + -+ 2f (Tp1) + f(%)} :

(2) Fourier series for a function f(z) with period 27 is defined as

flz) =+ f: (an cos(nz) + by, sin(n:L‘)> :

n=1

such that coefficients a,, and b, can be find by using following formulas:

W = o /:Tf(w)dw,
1 [”

n — ) :1a27 PN
a 7r]..7rf(x) cos(nx)dx n 3

1 s
b?‘b = ; [ f(.]:) SiIl(nl")d.fC, n = 17 27 37 .

(3) Let f(z) be periodic with period 27 and piece-wise continuous in [, 7], and have
a left-hand derivative and a right-hand derivative at each point of that interval.
Then the Fourier series of f(x) is convergent and

f (o) f is continuous at zg

The sum of the series =
B {f(xo +0) + f(zo — O)] f is discontinuous at g

(4) Fourier integral for the function f(z) will be define as

flz) = /O h [A(s)cos(sx)+B(s)sin(sx)]ds

such than

f(z) cos(sw)] dx

|
Bs) = 1 [ i {f(x)sin(sx)}dx.

Moreover if _
even function

0
fl—z)=—f(z) = A(s)=0 odd function
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(6) SECANT METHOD
f(x:)

T = Q(fci—l,xi)

where

Q(zi_1, 13) = f(wia) = f(fUz)

Ti—1 — T4

(7) Equation of line passing the points A(zo, o) and B(xz1,y;) is

(8) The Fourier sine transform for the function f(z) will be denoted by F,{f(x)} or
fs(w) and it is equal to

x
F{f(x)} = fslw) = \/%/0 f(z) sin(wz)dx, w > 0,
and inverse Fourier sine transform for the function fs(w) is equal to

f@)=F f(w)} = \/% /000 fs(w) sin(wz)dw, > 0.
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