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INTIINTERNATIONAL COLLEGE PENANG

DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME

MAT 1121: ENGINEERING MATHEMATICS 1
FINAL EXAMINATION: AUGUST 2014 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:
1 InC2x—-2)—In{x—1)=Inx
(5 marks)
(i) 4*—2""1-3=0 AP
T : _ (4 marks)
(i) Vx+10~+/x=3
(4 marks)
(b)  The expression f(x) = 3x% —px? — 2x — g leaves a remainder of 44 and 40 when
divided by x ~ 2 and x - 4 respectively. Find the values of p and 4.
(5 marks)
(¢)  The roots of the equation x?+ 2ax +2—5a = 2a® are real and equal. Find the
‘possible values of a. '
) (3 marks)
xpress y = —2x“+8x—5 in the form y=p—2(x—g)* where p an are
(dy  Exp 2x% 4+ 8x —5 in the f y=p—2(x—q)* where p and ¢
constants. Hence sketch the graph of y = —2x% + 8x — 5.
{4 marks)
Question 2
(a)  Find x for each of the following cases for 0° < x <360°:
(i} sin*x+2co0s2x =2cos x
o (6 marks)
(it) (tanx-Ditanx+1)= 1
cos x =
(6 marks)
(b)  Prove the identity: cos® x(cos ec’x ~cot® x) = cos’x

(5 marks)
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c tate the amphitude, periocd and phase shift of y = +/2 sin{x ——). BHence, sketch the curve
(c) State th litud iod and ph hift of y = /2 zH ketch th

for one oscillation.
(5 marks)

(d)  Convert (MB,%E—) from polar to rectangular coordinates.

(3 marks)

Question 3

(8  The sixth term of an arithmetic progression, AP is twice the 3 term and the first term is
1 % Find the common difference and the 10™ term.

{5 marks)

(b)  The first three terms in a geometric progression are 144, x and 64 respectively, where x is
positive: Find:

(i) Thevalueofx,

(2 marks)
(it) The sum to infinity of the progression.
(3 marks)

. 6
(c) (1) Find the first three terms, in descending powers of x, in the expansion of (x - ;zc) .

_ 6
Hence, find the coefficient of x* in the expansion of (1 + x2) (x — g) .
' (5 marks)
. . . 6 - . 1 20
(ii) Find the term in x° in the expansion of (Zx + Z) .
(5 marks)
(d)  In the Figure (1) below, KL = 12, £M is a right angle, £ZLKN = 20° and £MLN = 65°.

Find the value p.
(5 marks)

Figure (1)
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Question 4

(2)

Find % for each of the following:

(i) y=e""(3sin3x—2cos3x)

(5 marks)
(i) . 3x"+2x
Jx
(4 marks)
(bj Find the equation of the tangent line to the curve 3x” +23* =2xy+23 at the point
(3,2).
(5 marks)
(¢) Find thé Sta;cionary points of the function y=2%" +x* —4x +1 and determine the nature
of the stationary points. Hence, sketch the graph of the function.
(6 marks)
(d)  Variables x and y are connected by the equation 2xy = 195. If x is increasing at a rate of %
units per second, find the rate of change of y at the instant when x = 15 units.
(5 marks)
Question 5
(a)  Evaluate the following integrals:
-3 2
. X -Tx
(i) — dx.
I =7
(3 marks)
. 2x*
il
®) I 3x°+5
(3 marks)
Gi) | (3cosx+2sin2x) d.
(3 marks)
(b)  Use the Simpson’s rule to evaluate I: cos’x dx using six intervals. Show your
working in the form of a table and give your final answer to 4 significant figures.
(5 marks)
(¢)  The equation x% — 6x + 3 = 0 has a root between x = —2 and x = —3. Use Newton’s

method to find its root and leave your answer in 4 decimal places.
(5 marks)
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(d)  Find the area of the region bounded by the curve y = x? and y = 2 — x? as shown in

Figure (2).
Yy
y=i
1 ) g X
y=2- X
Figure (2)
(6 marks)
--THE END—
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