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Instructions
This paper consists of FIVE (5) questions. Answer any FOUR (4) questions in the answer booklet
provided. All questions carry equal marks.

Question 1

(a) Given the following system of linear equations:

2x+ y—52=6
x—3y+22=9
3x— y+4z=>5

(i) Solve the linear system using Gauss-Jordan method.

[8 marks]

(ii) Verify your answer for y in part(i) using Cramer’s rule.

[4 marks]
_ _ [ 5 4 }

(b) Givena 2 x 2 matrix A = :
3 1

(i) Find the eigenvalues of A.

[3 marks]
(i) Find an eigenvector corresponding to each of the eigenvalues.

[6 marks]

(c) Suppose A and B are both 3 x 3 matrices such that det(A) = 2 and det(B) = 4. Find
det(3AB™Y).

[4 marks]
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(a) Apply Gauss-Seidel scheme to solve the following system. Complete two (2) iterations start-

ing with the initial guess

A1, 021, O

Maintain 4 decimal places throughout the calculations.

3 0
(b) Let A=| 2 2
-4 5

10x1 — x0+ x3= 21
X1 +9% — x3= 25

—x1+ x2+8x3= 33

-2 1 1 2
—4 | and P= | 2 2 3
-5 1 3 1

(i) Find P71, the inverse of P, using adjoint method.
g adj

(i) Show that P"'AP isa diagonal matrix.

() Let A=2i+aj+3k B=3i—-2j+k, and C=4i+3j— 2k

(i) Find the value of « if A is perpendicular to B.

(ii) Evaluate |B x C| and interpret the value obtained geometrically.

Question 3

(@) Given three points P(—1,2,1), Q(2,-2,3),and R(3,1,-3).

(1) Find the vectors P—Cj and P_R}

[5 marks]

[6 marks]

[4 marks]

[4 marks]

[6 marks]

[3 marks]

(ii) Find a vector perpendicular to both vectors Iﬁ and PR. Hence, find the equation of
the plane through the points P, Q and R.

[5 marks]

(b) Given a scalar field ¢ = x?y + yz® — 3xz and a vector A = 2i — j — 2k. Find, at the point
yry ) P

(11 1.r _2)1

(i) the gradient of ¢,

[3 marks]
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(ii) the unit vector in the direction of A.
[2 marks]

(iii) the directional derivative of ¢ in the direction of A.
[2 marks]

(c) Use Green’s theorem to evaluate

j£c (x +3y) dx + (x* + xy) dy

where C is the boundary of the region R bounded by ¥ = x, y = 1and x = 0 in the
counterclockwise direction.

[10 marks]

Question 4

(a) Evaluate, using Stokes’ theorem, / [5 V x FedS where
F=—-yi+2xzj+k

and C is the boundary of the circle x?> +y? = 3 on the xy-plane in a counter-clockwise
direction.

[12 marks]

(b) Use Gauss’s divergence theorem to evaluate f [s E-dS where F = 3xyzi + 4y°zj + 2yz’k
and S is the surface of the cube bounded by the planes x =0, x =1, y =0, y=1, z =0,
and z = 1.

[13 marks]

Question 5

(a) Evaluate the double integral f / xdydx where R is the region bounded by the straight line
R

y = x and the curve y = /x.
[7 marks]

(b) A periodic function f(x) is given by
flx)=2x for Qcax<2n
f(x) = f(x+2m).

(i) Sketch the graph of f(x) for —4m < x < 471
[3 marks]
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2
(i) Compute ap where a9 = ;IT- /(; f(x)dx.
[3 marks]
2m
(iii) Compute a, where a, = 711' j f(x) cos(nx)dx.
. [5 marks]

2n
(iv) Compute b, where b, = % [0 f(x) sin(nx)dx.

Hence, find the terms in the Fourier series representation as far as sin(4x)/ cos(4x).
[7 marks]

End of Paper
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