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INTI INTERNATIONAL COLLEGE PENANG

DIPLOMA. IN ELECTRICAL AND BLECTRONIC ENGINEERING PROGRAMME (DEE/)
MAT 1122: ENGINEERING MATHEMATICS 2

FINAL EXAM: JANUARY 2016 SESSION
TInstructions: This paper consists of FIVE (5) questions. Answer any FOUR (4)
questions in the answer booklet provided. All questions carty equal marks. Show
complete working.

Question 1

(@) Let z, =—5-3iand z, =3£130°.
(1)  Express z, in polar form.
(2 marks)

(i) Express z,in the form a +ib.
(2 marks)

iii
(1D Find z,z,and A giving the results in trigonometry form.
Z
(6 marks)
() Find z,’in polar form. :
(6 marks)
(v)  Find the cube roots of z,and plot all the three roots on an
Argand diagram.
{6 marks)

(b) The formula of Euler’s method is given below.

%:f(:’":y)

x, =%, +h
yn+l :yn +]?f(x,,;y,,)

Use BEuler’s method to find the values of y for x =1(0.2)2 if

L 513, ) =0.

Give your answers correct to four (4) decimal places.

(5 marks)




Question 2

Evaluate the following integrals:

(a)
I > s dx,
O+2x
b :
) J cot(3 +Inx) i,
x
© _[x sind .
2
(d) j 8 4
x{(x+2)
@ . ¢
t
-[ e +3e" +2
Question 3
@ Given that z=(1+2sinx)e™. Find% and 2 .
Ox oy
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(4 marks)

{4 marks)

(5 marks)

(6 marks)

(6 marks)

(6 marks)
3

(b) The second moment of area of a rectangle is given by [ =%—. Ifband [ are

measured as S0mm and 100mm respectively and the measurement errors are
—3mim in b and +7mm in /, find the approximate error in the calculated value of

I.

3 3
. . Cx
(¢) () Usetheseriesof sinx=x _—§!~+E_m

{7 marks)

to obtain the expansion of the function sin(2x) as a series of
‘ascending powers of x up to and including the term in x>

Z .3
(i) Use the series ofe” =14 x+ ot 2,
20 3

{4 marks)

to obtain the expansion of the function ¢ as a series of
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ascending powers of x up to and including the term in x>,

(4 marlks)
(iiiy Hence, use the results in (i) and (ii} to evaluate the limit
. esin2x
I ————.
x30 X
(4 marks)
Question 4
(a) Use Laplace transform to solve the following differeﬁtial equation:
-6y 49y =t
satisfying the initial conditions »(0) =0, »'(0)=1.
(10 marks)
(b)  Solve the following differential equations:
. dy
() xZ4y=0,
o y
(4 marks)
i d 3 pex,
dx x
(5 marks)
(i) y-332y =56,
‘ {6 marks)

Question 5

{(a) You have ten photos and are going to hang three on the wall. How many
different ways can the photos be ordered on the wall?
(3 marks)

(b) The mean number of customers arriving at the grocery store on Saturday
between 10:00 and 12:00 is 3. Assuming that the customers arrive randomly and
independently, what is the probability that on a given Saturday,

(i) exactly 2 customers arrive af the grocery store between 10:00 and 12:007?
(3 marks)

(i) 2 or fewer customers arrive at the grocery store between 11 :00 and 12:007
(4 marks}

(c) A package contains 50 similar components and inspection shows that five have
' been damaged during transit, If six components are drawn at random from the
contents of the package determine the probabilities that in this sample




(d)
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(i) one is damaged.
(3 marks)

(ii) less than three are damaged.
(4 marks)

300 bottles of coconut oil have a mean content of 1000ml and the standard
deviation of the contents is 8 ml. Assuming the volumes of the contents are
normally distributed, calculate the number of bottles likely to have contents
whose volumes are

(i) less than 1020ml.
(4 marks)

(iiy between 985ml to 1015m],
(4 marks)

The End
<MATI122(FYIAN 16/Ch'ngPeiCheng/110116>







