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1. (a) @) Find the eigen valués and corresponding eigen vectors of the matrix
: 4=(; 2)
(12 marks)
(b)  Alinear - time invariant system is characterized by the vector matrix differential
equation
dz g s
= Az ,where A= = and x () is the system state vector.
Determine the state transition matrix ¢ (¢) of the system. (8 marks)
. (a) Given the function u(x,y) = &** cos 3y + 2x,
@) show that « is harmonic;
(i)  determine a conjugate harmonic function v(x,y) such that Kz) = u+jv is analytic;
(i)  express f(z) in terms of the complex variable z = x + Jy. (12 marks)
(b) Thecircle |z] =3 in the z-plane is mapped onto the w-plane by the transformation
i
w= ZZ _z; - Determine the centre and radius of the image circle. (8 marks)
3., (@  Show that one root of the equation x* + 5x — 2 =0 lies between x =0andx= 1, and
\V use the Newton - Raphson method to determine the root, correct to four decimal places.
Z (9 marks)
(b)  Table 1 represents a polynomial f{x).
Table 1
X =1-=F— 0 1 2 3 4
fo | -1 4 3 16 41 84
Use the Newton - Gregory interpolation formula to find:
(1) f(-0.56); :
(i)  f(3.72). : (11 marks)
4. (a) Evaluate the integral
1 1 xy
(b) Use a triple integral to determine the volume of the solid bounded above by the surface
z=xy and below by the plane region enclosed by the curve x = y? + y and the straight
liney=x-1. : (11 marks)
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5. (a) Evaluate the line integral,
f z* dx + zy dy , where C is the arc of the circle x* + y* = 4 in the first quadrant,
with counter clockwise orientation. (5 marks)

(b) Show that the line integral

.9 : : - s :
[1 0)‘ z cosydr — %xQ sinydy is path independent, and determine its value using a

potential function. (8 marks)
() Use Green’s theorem in the plane to evaluate the line integral
f (e —y*) dz + (22— ") dy
around the unit circle x* + y* = 1 with counterclockwise orientation. (7 marks)

6. (a) Sketch the odd extension of the function ff) = 1 + 3, 0 <t < 1, in the interval
~]1 <t < 3, and determine its half-range Fourier sine series. (8 marks)

(b) A function f{z) is defined by
o0t
7=

-2, 2<t<0
Determine the fourier series representation of f(t). ’ (12 marks)
7. (a) Determine the surface area of the part of the cone 72 = 4(x? +y?) that lies between the
planes z=0and z = 4. (7 marks)

(b)  Verify Stokes’ theorerr; for the vector field F = xy® i-xy j + zx k where s is the circle
X*+y + 1. E (13 marks)

8. (@ ()  Sketchthe even extension of the function f(£)=m—t, 0<¢<7 for two
ok periods, and determine its Fourier cosine series.

(i1) Use the result in (i) to show that:
-ng*r-z—-“l—-—-" - (11 marks)
- (b) A2 x?2 symmetric matrix A has eigen values 4, =2 and A.=1. ‘Given that the eigen
values A1=2 is [1—1]", determine the:
(1) eigenvector corresponding to the eigen value A;=1;

(i)  matrix A.
(9 marks)
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