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DIPLOMA IN MECHANICAL ENGINEERING PROGRAMME (DMEN)
MAT1123 : ENGINEERING MATHEMATICS 3
FINAL EXAMINATION : AUGUST 2019 SESSION

Instructions: This paper consists of FIVE (5) questions. Answer only FOUR (4) questions in
the answer booklet provided. All questions carry equal marks. Working must be shown.

Question 1

(2) Use elementary row operations to find the solution to the system below. Give your
answer in vector form.

X1+ 2x2+ 3x3= 4
5%1 + 6%X2 + Txs = 8
1

0%t o 108 & 1D = 12 (8 marks)

(b) Use Cramer’s Rule to solve for z in the system below.

2x—4y+z=12
x+3y—2z=1
3x+y—4z=19

(6 marks)
(2 -4
(c) Let matrix A = (Mg 1 )
(i) Find the eigenvalues of A. (4 marks)
(i1) Find a set of linearly independent eigenvectors for A. ‘ (7 marks)
Question 2
(a) Let the points A(1, 0, -2), B(2, 1, 3) and C(-1, 3, 0). Find the following:
(1) vectors AB and AC. (2 marks)
(i)  avector orthogonal to AB and AC. (4 marks)
(iii)  the equation of the plane consisting of the points A, B and C. (5 marks)

(b)  Letthe vectors U = 4i — 2j — 3k and V = —i + 2j + 3k. Find the cosine of the
angle between the two vectors. Leave your answer in surds. (5 marks)
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(c)  Setup double integrals with the correct limits to evaluate the area of following regions.
Do not integrate.

(i)  The region bounded by the circle x? + y* = 9 and the lines y = x and the x-axis
in the first quadrant. (4 marks)

(ii) The region bounded by the curve y = x* and the lines y = 8 + 2x and x = 0 in the
first quadrant. (5 marks)

Question 3

Find gﬁc F o df where F = (—y)i+(x) ]+ (2) k and C is the rectangle described by 0 <x <4,
0 <y <2, z=0. Assume a counter-clockwise orientation for the path, as viewed from above.
Use

(a)  line integration, (15 marks)
(b)  Stokes’ Theorem. (10 marks)
Question 4
(a) Use Green’s Theorem to find the work done by the force

F=(e*—y®) i+ (siny+x>) j on aparticle that travels once around the circle

x* + y? = 4 in a counterclockwise direction. (15 marks)

(b) Given that f = x%y? + 3y?z — 4xz? and vector V' = 4i — 3j + 4k, find the directional

derivative of f in the direction of V' at the point A(3, 2, —1). (10 marks)
Question 5
(a) Use Gauss’ Divergence Theorem to evaluate gfﬁs F o dS where
F= (xy)1- (% y) 7+ (2% k and S is the closed surface of the solid bounded by the
cylinder x* + y* = 9 and the planes z=0, z = 5. (15 marks)

(b)  The position vector of a particle is T (t) = (2t%) i + (sin 2t) j + (cos 3t) k, where t >0 is
time. Let Q be the point (2%, 0, 1).

(1) Find the value of t at point Q. (2 marks)

(i)  Find the velocity vector V and acceleration vector a at point Q. (8 marks)

-THE END-
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