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Use the Newton-Raphson method to solve the equation:

o' =122+ 7 =0 near 1.9 correct to six decimal places. (11 marks)

Table 1 represents a polynomial f(z).

Table 1
z 15 2 25 3 3.5 4
f( T ) 3395 17 13.625 124 38.875 |59

Use the Gregory-Newton forward difference interpolation to determine f(2.4).
(9 marks)

Determine a matrix whose eigen values are A1 =2, A2=1 and A3 = —1 with
corresponding eigen vectors e, =(131)", e,=(321) and e;=(101)

respectively. (11 marks)
A linear time invariant system is modelled by a vector-differential equation

dz _ [4 1

d 13 2F
Determine the state transition matrix (¢ ). (9 marks)
Expand f(z) =1z, 0 < X< 7 in half-range sine series. (8 marks)
Determine the Fourier seriesof f(¢t)=rn+~r<t<nr (12 marks)

Given that U(z,y) = 42° — 5z — 4y
(i)  show that U(z,y) is harmonic;

(i)  determine a conjugate harmonic function V(z,y) such that f(z)=u+ v

is analytic. j
(12 marks)
The circle | z|=2 is mapped into the w-plane by the transformation:
4t )
W= ( 7%
Determine the:
@) image of the circle in the W -plane;
(i)  centre and radius of the image circle.
(8 marks)
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Determine the work done in moving a particle once round the circle

2’ +y*=9, Z=0 by the force field
E=(2—y—2)it(c+y—2")j+(3c— 2y +42)k (9 marks)

Verify Green’s theorem in the plane for f (102%—8y?)dz + (5y — 6xy)dy ; where ¢ is
boundary of the region defined by: e

z=0,y=0and z+y=1. (11 marks)

Use a double integral to determine the volume bounded by the zy plane; the paraboloid
27 =z’ +y” and the cylinder z°+y?=14. (7 marks)

Find the surface area of the sphere z*+y?+22=9 lying inside the cylinder
r’+y2=3y. (13 marks)

Use the divergence theorem to evaluate f f Fods , where F=z1’i+° g Z’k and s

is the surface of the sphere z°+ ¢ +2°=9. (7 marks)

Verify Stokes’ theorem for the vector field, = (22 —y)i—yzj — y’zk over the upper
half of the surface of z°+y%+2% = 1 bounded by its projection on the zy plane.

(13 marks)

) Determine the half-range Fourier sine series of the function
flz)=z,0<z<2.
e L +1
(i) By setting =1 in (i) show that Z-= (zklfl
k=1

(10 marks)

Determine the eigen values and the corresponding eigen vectors of matrix
=18 1] ;

A= 3 4 s (10 marks)
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