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DIPLOMA IN MECHANICAL ENGINEERING PROGRAMME (DMEN)
MAT1122: ENGINEERING MATHEMATICS 2
FINAL EXAMINATION AUGUST 2017 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

(@ Ifzy=- 7 +3and z, =3 -5, find ;%z— Leave your answer in rectangular form.
1 2
(5 marks)

(b) Expressz=- 3 + 4i in polar form with the argument in degrees (to 1 decimal place).
Use De Moivre’s theorem t0 find the two square roots of z. Leave your answers in polar
form with principal arguments.
(10 marks)

2
(c) The centripetal acceleration of a particle moving 1n 2 circle is a = —, where Vv 18 the
T

velocity and r is the radius of the circle. Use differentials to find the percentage
change in the acceleration if v increases by 2% and T decreases by 3%.
(10 marks)

Question 2

1 1 1
(a) Find the inverse of matrix A = (2 1 —1).
2 =2 3
(14 marks)

(b) Solve the following system of linear equations using elementary row operations:
4 + y+ 4z =13

W — g Z
x+ y+4z= 4 (11 marks)



MAT1122(F) / Page 2 of 3

Question 3

(a)  Find the following integrals.

O [ (3 marks)
i 1

i [ == & (5 marks)

(iii) [ x%sin3xdx (6 marks)
; +7

i) [ (—6}{2%7-}(_—3) dx (5 marks)

(b)  Derive Taylor’s series for f(x) =tanx at x = ™ up to the third non-zero term.
6 P

(6 marks)
Question 4
(a) Solve the following first-order differential equations.
s dy _ .
(1) (1+X2)5“ 5X — 2Xy
(8 marks)
... dy :
(i1) proe + ytanx = sinX (7 marks)
(b)  Solve the following homogeneous second-order differential equations.
. d*y dy _
(i) 3 2 7 e = 0 (3 marks)
. d’y dy _
() %3 10 s 25y =0 _ (3 marks)

(iif) % + 4%—’: +7y =0 (4 marks)
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Question 5

(a)

(b)

' . : L d 5
Solve the second-order differential equation d_xi = 3 d—i + 2y = 2x? using the

method of undetermined coefficients.

(12 marks)
Solve the following differential equation using Laplace transform:
iz_).!. — gy_ = plt 1 = = EX =
= 2 = +y = e , given that whent =0,y 0, == 1.
(13 marks)

Laplace transforms of differential coefficients

L{yv}=¥V; L{%{} =5V — Yo, L{Eiz}=s?'37 — §yo— Y1 Where y is the value of y when t = 0,

dt?
y, is the value of %5—: when t= 0.

-THE END-
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