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() If z, is an approximation to the root of the equation z* —2z+5=0, use
Newton-Raphson method to show that a better approximation to the root is
given by:

255
n+1 3$’2‘_2

(ii) Hence determine the root of the equation correct to four decimal places, taking

Zo=—25.
(12 marks)
Table 1 satisfies a polynomial f(z).
Table 1
i -1 0 1 2 3 4 5 6 7 8

f(z) -13 -5 -5 -7 -5 ¥ § 35 85 163 | 275

® Use Newton-Gregory forward difference interpolation formula to determine

f(x) :

(ii) — Hence calculate f(1.4).
(8 marks)

Evaluate [ 11 A = fx i dzdy dz (7 marks)

Use triple integral to determine the volume of the solid bounded by the surface

z=9—12*—9y* and 2=0. (7 marks)
Use Green’s theorem to evaluate
1= ${(4z +y)dz +(3z—2y)dy}

where C is the boundary of the trapezium with vertices A(0, 1), B(5, 1), C(3, 3), D(1,3).

(6 marks)
Evaluate the following double integrals:
1
[ [ @+y)doy
= 3L -2t
@ [ [ (o +y)dyde
(8 marks)



(b)  Evaluate f f zdydz where R is the region bounded by the curve y =8+ 2z —z* and
R

the line y=z+2. (12 marks)
4, (a) (i) Show that the vector field
F=(2z+3y+5)i + (3x+3y2+4)z'
is a conservative vector field.
(ii)  Determine the potential function f(z,) for the vector field F in a(i).

(iii)  Hence evaluate the line integral f F'»dr from (1, 2) to point (5, 7).
- (12 marks)

(b)  Evaluate fs f x’ds where s is the portion of the plane 2z + 2y + z =2 lying in the first
octant (z=>0, ¥=0, 2=0). (8 marks)

5. (@) Given that [3 4 5]" is an eigen vector corresponding to an eigen »; of the matrix

4=5=8
A=|1 2 1},
&-2--8

where a and b are constants. Determine:
@) values of a, band X\;.

(ii) other eigen values of matrix A.
(12 marks)

(b) Matrix Ais a 2X2 square matrix and has eigen values X\; =6 and X2 = 1 with

corresponding eigen vectors ¢, =(4 1)" and e;=(1 —1)" respectively. Determine:

@) modal matrix (M) and spectral matrix (A).
(i) matrix A.
(8 marks)
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Given the periodic function

'ﬂ”=4;a+2z)—nsx5”}

b

@) sketch the graph of the function for —7 <z <r;
(ii) determine its Fourier series;

(iii) by letting z = in the series obtained in (ii), show that

- aat
T 2
(14 marks)
Expand f(¢)=1+¢ for 0<¢<1 in a half-range Fourier sine series. (6 marks)
Given the vector field F'=zi + zj +yk and § is a surface of the hemisphere
z’+y*+2*=1 above z—y plane, verify stoke’s theorem. (16 marks)

Evaluate = f(3:z: +4y)dz + (52 —2y)dy along the path y =2z from point A(1, 2) to
B(3, 6). (4 marks)

()  Given f(z)=(z’—azy’+ 42> +by*+5) + j(3z*y — y° + 8xy) is analytical,

determine the values of constants @ and b.

(ii)  Express f'(z) in terms of Z.

(12 marks)
Given f(z)= z;‘? where z=z+ 5y,
(i)  express f(z) in the form u(z,y)+ jo(z,y).
(i)  describe the locus of the point if f(2) is always imaginary.
(8 marks)
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