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Instructions: This paper consists of FOUR (4) questions. Answer all questions in the answer
booklet provided. All questions carry equal marks. Working must be shown.
Question 1

(&) Compute the determinant of the following matrix by cofactor expansions along the

second row.
1 0 -2 3
3 4 -1 0
4 5 0 2
0 1 2 1
(8 marks)
1 2 5
(b) Letmatrix A=|0 -5 0.
4 -2 0
(i)  Find the eigenvalue(s) of A.
(4 marks)
(i) Hence, find the eigenvector corresponding to the smallest eigenvalue.
(7 marks)

(c) Solve the following system of linear equations using Gauss-Seidel method. Complete

two (2) iterations, starting with the initial guess xfo) =1, xg") =1, x§0) =1, and keep 4

decimal places in all working.

8x1 - xz + ZX3 = 21
le —11x2 — X3 = 36
X1 - xz + 9X3 = 14‘

(6 marks)
Question 2
(@) Given three points P(—1,2,1), Q(0,—3,2) and R(1, 1, —4), find the following:

(i)  Vectors PQ and PR,
(2 marks)

(i) A vector perpendicular to PQ and PR,
(4 marks)

(iii) The angle between the plane consisting the points P, Q and R with the plane given
by the equation 6x — 8y — 2z = 14.
(7 marks)
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(b) Consider the function f(x,y) = x2y + xy? and a vector A = 3i + 4j. Find at the point
(_1! 2)1
(i) the gradient of f,
(3 marks)
(i)  the unit vector in the direction of A,
(2 marks)
(iii) the directional derivative of f in the direction of A
(2 marks)
(c) Setup adouble integral with the correct limits to evaluate the area of the region bounded
by the curve y = x?2 and the lines y = 8 + 2x and x = 0 in the second quadrant.
(5 marks)
Question 3
(@ Use line integration to evaluate
foh
Cc
where F = yi + zk and C is the circle in which the hemisphere x? + y% + z2 =1
intercepts the plane z = 0.
(13 marks)
(b) Using the Divergence Theorem, find ffs F.dS where F = yi + xj + z%k and S is the
surface enclosed by paraboloid z = x? + y? and the plane z = 1.
(12 marks)
Question 4

Given a periodic function f(t) =t, for -1 <t < 1land f(t) = f(t + 2),

(@)

(b)

(©)

sketch the function f(t) for —3 < t < 3 and hence, explain whether f(t) is odd, even
or neither.
(6 marks)

identify the period, T, and calculate the angular frequency, w, for the periodic function

f@©®.
(3 marks)

determine the Fourier series for the periodic function f(t) up to the sixth harmonic.
(16 marks)

~THE END~
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