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INTI INTERNATIONAL COLLEGE PENANG

DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEET)
MAT1121 ENGINEERING MATHEMATICS 1
FINAL EXAMINATION: JANUARYT 2014 SESSION

This paper consists of FIVE (5) questions. Answer any FOUR (4) questions in the answer
booklet provided. All questions carry equal marks.

- i(i__i) 2 sin? x — _3505_2_95_} 1 =0, S

® 4tn(r-459=-3,

© (i) 3sin2x—cosx=0.

Question 1
(a)  Solve the following simultaneous equations.
3¥-1 =g 4 5¥2
3 -5 =2
(4 marks)
() Solve V2x-3-+x+7 =4 forx.
(4 marks)
(¢)  The expression x3+9x%+ax+ b is exactly divisible by (x +1) and has a
remainder of 48 when it is.divided by (x — 1). Find the values of ¢ and b, and hence
factorize the expression completely.
(6 marks)
(d)  Find the values of k for which the quadratic equation: x% — 2(1+ 2k)x + 16 +
8k = 0 has coincident roots.
(3 marks) -
(¢) Expressy=x"-+4x+1 in the form y=(x- p)"" + g where p and g are constants. Find
p and ¢. Hence sketch the graph of y=x* +4x+1.
o (5 marks)
(f)  Change (~5,~12) from rectangular coordinates to polar coordinates.
(3 marks)
Question 2
s
(a)  Solve the following e_queu:io_l%1 for 0 <x < 36_00:

Emay
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(b)  Provethe identity:

1 —tan®x

—— 1 COS D X
14 tan®x

(4 marks
) i"? AL ‘j )
i

(©)  State the amplitude, period and phase shift of the functiony = 5 sin (2x - -E) Hence,

sketch the graph of the function for one oscillation. :‘
; (5 marks)

- v Question 3
Eoph e )
f Lo ’ ) . g Yy ‘ii-'-»w——«i_ /
' AL
/ '{‘?i} el . . |
71 (a)  The sum of the first three terms of an arithmetic sequence is 24 and the sum of the

next three terms is 51. Find the first term and the common difference of this sequence.
(5 marks)

(b)  The three numbers, n—2, n, n+ 3, are consecutive terms of a geometrical
progression. Find », and the term after n + 3.
(4 marks)

(¢)  Find, in ascending powers of x, the first three terms in the expansion of (1 + 2x)*? .
- Hence find the coefficient of x? in the expansion of (2 + 3x + 4x2)(1 + 2x)*2,
(6 marks)

d . i i i A 9 '\’
(d) Find the coefficient of the term independent of x in the expansion 0{‘ (?_;f,_ - _5; ;/; -
R SRR ERP SN

| | N (377 )
(e)  Find the area of the triangle in the Figure 1.

6 cm
S5cm

S Tem
- Figurel
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Question 4

Pt
R N ff\)\f‘\ !
o e me)
(0 /#Q};)“ Giveny = 2In(xvx? ~ 1), sho m}-
\,\ e (4 marks)
b @ Diffentiate y = x? cos(3x + 1)g "
ek e “ﬂ (3 marks)
(e (’) g\y -“-“\g*;;;;,; determine w4 ome
S I 5o A (3 marks)

afj /)7 Find the equation of the normal to the curve y = ia’c the point on the curve, where
x = 2. Find the coordinates of the point where this normal cuts the curve again.

(7 marks)
, % W Find the gra(hent of the curve y = (x — 3)(x + 2) at the point on the curve, where
T x=1. o
a\ “- 3-) ;':,{:,,a , | (3marks)
- ‘J ) v"“\
(_{) gg’f Let "“f-*----) fi d w)Hence, approximate change in y when x changes from 3 to
3.001 \Gwe your answer in 4 significant numbers.
(5 marks)
Question 5
()  Evaluate the following integrals:
i 6e?* + dx,
() f V3x + 2
(4 marks)
.. csc?(7x
(i1) j ---—~§(———2 + sec? x dx,
(4 marks)

(4 marks)

(b)  Use the Simpson’s rule with 6 strips to approximate value of the integral f 2

0 x+3 cosx /

Show your Workmg in the form of a table and give your ﬁnal answer to\4 deczma,l

| -places
(5 marks) -
o © N Sketch thc curve of y = sm 2x and hence fmd the area under the curve from x = 0 to
S ST
. Ty ;i
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(d)  Use Newton’s method to obtain a root of the equation x* + x — 3 = 0 with the initial
value, x, = 1. Give your answer correct to six decimal places.
(4 marks)

--THE END—
MAT1121/(F).Jani 4/pel




