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DIPLOMA IN MECHANICAL ENGINEERING PROGRAMME (DMEN)
MATI1121: ENGINEERING MATHEMATICS 1
FINAL EXAMINATION: APRIL 2019 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) Solve the following equations:

()  2logz(x+4)—logz9 =2 (5 marks)
() g =L (3 marks)
27
Vx
‘b - - . . . . .
(b) Simplify N by rationalizing the denominator (3 marks)

(c) Use factor theorem to determine whether (x + 2) is a factor of f(x) = x3 — 4x2 — 19x — 14.
Then factorize f(x) completely. (6 marks)

(d) Find the range of values of p for which the equation px? +2(p —3)x+ 2(p +1) =0 has
real and distinct roots. (3 marks)

(e) Expressy = x? — 8x + 12 in the form of y = a(x — p)? — q. Hence find the minimum vertex

of the equation. Sketch the curve of y = x? — 8x + 12. (5 marks)
Question 2
(a) Express tan 36 in terms of tan 6. (7 marks)
(b) Solve 3cos’x-sin’x=1 for0° < x < 360°. (6 marks)

(c) Convert the polar equation into rectangular form: r? = 4 sin 26. (4 marks)
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(d) Prove the identity (1—cos A)(1+secA)=sinAtan 4. (5 marks)
(e) Find the exact value of sin 45° + sin 135° + sin 225° + sin 315°. (3 marks)
Question 3
(a) State the amplitude, period and phase shift of y = 7sin(2x — %). Hence, sketch the curve for
one oscillation. (5 marks)
(b) Solve the equation 2 cosh2x + 10 sinh2x = 5. (7 marks)
(c) In the expansion of (1 + ax)*, the coefficient of x* is 1372. Find the constant a. (4 marks)
(d) Use the Binomial Theorem to find the expansion of (3x — 2)°. Hence, use the expansion to
estimate (0.75)°. (5 marks)
(e) Solve the triangle ABC, givena = 25cm, b = 18 cm and A = 63°. (4 marks)
Question 4
(@) Find Z—Z for each of the following:
: 1
(i) =— (3 marks)
l+x+x
(i) y=e* In2x? (3 marks)
(i)  y=x*sinx (3 marks)
(b) Find the equation of the tangent to the curve 3x* —7y* + 4xy —8x = 0 at the point of (—1, 1).
(5 marks)
(c) Find the stationary points of the function y = 2x3 — 6x + 1 and determine the nature of each

stationary point. Hence, sketch the graph of the function. (6 marks)
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(d) The volume of a spherical balloon contracts at the rate of 47 cm3/s. Use derivatives to estimate
the rate of change in its radius when the radius is 5 cm. (5 marks)

Question 5

(a) Find the following integrals:

M [x*+x-6 dx

(3 marks)
" cosx
11 d.
(i) jl sinx X (3 marks)
(iii) jx(x ~1)°dx  (using the substitution x = 1 + u) (4 marks)

(b) Use the trapezoidal rule to evaluate | 01 Vx2 + 1 dx usingn = 5. Show your working in the form
of table and give your final answer to 4 decimal places. (5 marks)

(c) The Figure Q5 (c) shows part of the curve y = x? and of the line y = kx, where kis a positive
constant. Calculate the value of & for which the area of the shaded region is 0.288 units?.

(5 marks)

Figure Q5 (¢)

(d) Find the volume of revolution of the solid generated when the part of the curve y = x(1 — x)
above the x-axis is rotated 360° about the x-axis. (5 marks)

-THE END-
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