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DIPLOMA IN MECHANICAL ENGINEERING PROGRAMME (DMEN)
MATI1121: ENGINEERING MATHEMATICS 1
FINAL EXAMINATION: AUGUST 2019 SESSION

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) Solve the following equations.
(i) logs 2x —logz(x —1) =2 (4 marks)
(ii) 22% —5(2**"1)+24 =0 (5 marks)
... V543 o .
(b)  Simplify —@ by rationalizing the denominator. (3 marks)

(c)  Given that (x — 4) is a factor of p(x) = ax® — 13x? — 41x — 2a. Find the value of a.
Then factorize p(x) completely. (6 marks)

(d) Find the values of & for which x? — 5x + 9 = k(5 — x) has two equal roots. (3 marks)

(¢)  Expressy = x? — 3x — 4 in the form of y = (x — p)? — q. Hence find the minimum vertex
of the equation. Sketch the curve of y = x* — 3x — 4. (4 marks)

Question 2

(a) Find x for each of the following cases for 0° < x < 360°.

(i) 2sin’x+3cosx—3=0 (6 marks)

(ii) Scos2x+8sinx=3 (6 marks)

(b) Convert (3, —E) from polar to rectangular coordinates. (3 marks)
1+sinx cosx 2

(¢) Prove the identity (5 marks)

cos X 1+sinx cosx’

(d) Given thatsin4 = g and cos B = %, where A4 is obtuse and B is acute, find the value of
cos(A — B). (5 marks)
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Question 3
(a) State the amplitude, period and phase shift of y = 2 cos(x + —215). Hence, sketch the curve for
one oscillation. (5 marks)
(b) Solve the equation 4 coshx — sinhx = 8. (7 marks)
(c)  Find the term in x° in the expansion of (5 — 2x)8. (4 marks)
(d) Find the first three terms, in ascending power of x, in the expansion of (2 — 3x)*(1 + 2x)*°.
(5 marks)
(e) Solve the triangle ABC, given ¢ =25, 4 =35° and B = 68°. (4 marks)
Question 4
(a) Find % for each of the following.
i) y=204-7x)" (2 marks)
G} y=2x*In5x (3 marks)
_ 3x
(iii) y= g (4 marks)
(b)  Find the equation of the tangent to the curve 3x2 + 2xy + y? = 6 at the point of (—1, —1).
(5 marks)
(©) Find the stationary points of the function y = x3 — 12x + 5 and determine the nature of each
stationary point. Hence, sketch the graph of the function. (6 marks)
(d) Oil is leaking from a pipeline under the sea and a circular patch is formed on the surface of the

sea. The radius of the patch increases at a rate of 2 meters per hour. Find the rate at which the
area is increasing when the radius of the patch 1s 25 meters. (5 marks)
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Question 5

(a)  Find the following integrals:

2
W J T dx (4 marks)
Gy [ Sxfg% dx (3 marks)
o
(1ii) j(x+—) dx (3 marks)
X

(b)  Use the trapezium rule with 4 intervals to estimate the value of | 04 2vV4x — x? dx, giving your
answer correct to 2 decimal places. (5 marks)

(e) Find the total area of the shaded regions in Figure QS (c). (5 marks)

v = x(x—2)(x = 6)

Figure QS (¢)

(d)  Find the volume obtained when the shaded region is rotated through 360" about the y-axis in
Figure Q5 (d). (5 marks)

Figure Q5 (d)

-THE END-
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