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DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING (DEEI)
MAT1136 : ENGINEERING MATHEMATICS 3
FINAL EXAMINATION: JANUARY 2017 SESSION
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)  Consider the following system of linear equations where & is a real constant.

x=2y+3z=1
x+hkyp+2z=2
—2x+k'y—4z=3k—4

(1) By using elementary row operations, show that its augmented matrix can be
reduced to the following echelon form

1 -2 311
0 k+2 =11
0 0 k\2k
(3 marks)
(1) Determine the value or values of & for which the systern has unique solution.
Justify- your answer with rank test.
(2 marks)

(iii)  Determine the value or values of k& for which the system has no solution. Justify
your answer with rank test.
(3 marks)

(iv) Determine the value or values of k for which the system has many solutions. Justify
your answer with rank test. Solve the system and express your answer in parametric
form.

(5 marks)

(b) x
Let w=| y| and [4/b]be the augmented matrix of the linear system.
x+y+z=
x+2y+3z=4
x+4y+%z=06
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(1) Find A" by means of the formula

At g,
det( A)

Where det(4) and adj(4) denotes the determinant of A and the adjoint matrix of 4

respectively.

(i) Find w by mean of A

(i)  Use Cramer’s rule to solve for x. [Note : Do NOT solve for y and z.]

Question 2

(a)  Apply the properties of determinant by row operation to show that

at+tb+c a+b a a
+b '
“ atbre  a =2 (2b + ) (da + 2b+¢)
a a a+b+c a+b
a a a+b a+b+c
(b) la b ¢ -2c =2b =2a
Giventhat |[d e fl=3 pipd| J e d
g h i i—4f h-4e g-—4d
(c) I 0 4
Let 4={0 2 0
31 -3
(i) Find the eigenvalues of 4.
(i1) Find an eigenvector corresponding to the largest eigenvalue.

(d}  Consider the following system of linear equations :

S5x=2y+3z=-1
~3x+%y+z=2
2x—y—~Tz=3

{6 marks)

(2 marks)

(4 marks)

(5 marks)

(4 marks)

(4 marks)

(6 marks)
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(i) Set up Gauss-Seidel scheme for the systerm.
(3 marks)

(11} Using the above scheme, compute two (2) iterations, starting with initial guess
¥ =90, y9 =0, % =0,
Keep 3 decimal places m all calculations.
(3 marks)
Question 3
(@)  Given that ¢ = ¢(x, y,z) = xye”

1) Find the directional derivative of ¢ at Q(1,2,-1) in the direction of the vector

A=—-i-3j+k
(6 marks)
(ii) In what direction from Q is the directional derivative maximum? Find the
magnitude of this maximum value. :
(2 marks)
{(b) " Given that
A=x"yi+(xp+yz)j+xz’k
¢=3x"y—4y’z
Find the following at the point (1,2,1):
(i) Ved
(3 marks)
(i1) A=V ¢
(3 marks)
©  Bvaluates = _[f(Bx -y 4+ Ddx —{x + 4y + 2)dy along
(1) A straight line form P(0,1) to Q(2,5),
(5 marks)
(i) Theparabola x=ty=¢" +1t<[0,2]
(5 marks)

(i11)  TIs Jindependernt of path? Justify your answer.
' {1 mark)
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Cuestion 4

(a)  Consider vector field F = 2xpi+ (x* ~3y7)j + 2zk.
(i) Show that F is congervative.
(2 marks)
(i)  Find scalar field ¢ suchthat & =V¢.
(4 marks)
(i)  Bvaluate the line integral JF o dr where C is a simple path joining the point A(0,0,1)
” .
to the point B(1,3,2).
(2 marks)
(b)  Consider the line integral
§wdx — xdy
c
Where C is the triangular path OAB defined by 0(0,0), A(1,1} and B(0,1) in the counter-
clockwise direction. Evaluate the integral
(i) by direct method,
(5 marks)
(i) By Green’s theorem.
(5 marks)
(¢)  Use Stokes’ theorem to evaluate ”V x I e ndS for the function
s
F=yzitxg+x"yk
Where S is that part of the paraboloid z = x* + y” that lies in the cylider x* +y* =1,
oriented upward.
(7 marks)
Question 5
(a) A double integral is given by |

21

J Ie_"'z dydx.

0x/2

i Sketch ad labei the region of integration.
’ (2 marls)
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(i1 Hence, rewrite the limits of integral if the order of 1ntegration is reversed.
(2 marks)

(ii1)  Bvaluate the integral vsing result from (a)(1).

(4 marks)
Using the Divergence theorem to find ”F o S where
$
F=2xi+yj+3zk
and § is the surface enclosed by the unit sphere x* + 3% + 22 = 1.
[Note : Volume of sphere, V' = %71'.1‘3 ]
(5 marks)
Let f{x) be a function of period 2x such that
) I, —#w<x<0
X)) =
0, O<x<m
(1) Sketch a graph of f{x) in the interval —2x <x <2rm
(2 marks)
(ii) Show that the Fourier series for f{x) in the interval -n <x <mis
I 2 1 1
x)=———|sinx+—sin3x+ —sinS5x+...
TR =57 { ) 5o }
(10 marks)

- THE END --
MAT1136(F)/Jan2017/ BarkCB




