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INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. This question paper consists of FIVE ( 5 ) questions. You are required to answer FOUR
( 4 ) questions only.

6. _Answer all questions in English.

7. Fomula is appended.

THERE ARE 3 PAGES OF QUESTIONS AND 4 PAGES OF APPENDIX, EXCLUDING THIS PAGE.
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. (Total : 60 marks)

INSTRUCTION : Answer FOUR ( 4 ) questions only.

Please usé the answer booklet provided.

Ques\tion 1

FIGURE 1 below shows a portion of several squares drawn consecutively.

X cm
x+2 cm

x+4 cm
X cm

x+2 cm

x+4 cm

: FIGURE 1

The perimeters of the squares form an arithmetic progression. The length of the first square
is x cm and the length of the other consecutive squares differ from each other by 2 cm.

Given that the sum of the first five perimeters of the squares is 320 cm. Calculate

(@) the length of the first square. (5 marks)

(b) the sum of the first 300 perimeters of the squares. (3 marks)

(c) the number of terms needed to make the sum of the perimeters of the squares equal
to 11760. (7 marks)
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Question 2

5
(@) Expand (9 - 4X)2 as series of ascending powers of x up to and including

the term in x°. (5 marks)

\

26
5 1
(b) Determine the first term and the14th term in the binomial expansion a 5 ,

— X
correct to 6 significant figures. (5 marks)
(1+2x +3x?)
(©) Use the Maclaurin’s series expansion to expand ezx in
ascending powers of x up to and including the term in x°. (5 marks)
Question 3

\

Dete}mine the particular solution to the differential equation
<x2 +1)y" + (xz —1)y =0 given that y(0)=1, y'(0)=0

and write down the first four nonzero terms of the séries solution. (15 marks)
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«Question 4

(@) Determine the centre, radius and interval of convergence ( if they exist ) for

2

[oe]
Z (x +3)
-~ n + 1)
' (9 marks)
= n®
(b) Detemmine whether the series Z 2n +1 converges or diverges.
n=1
(6 marks)
Question 5
Solve the given difference equation using Z-Transform
Voo +Y,=2 if y,=0 y,=0
. (15 marks)

END OF QUESTION
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APPENDIX 1
MACLAURIN SERIES FOR COMMON FUNCTIONS
1 2. .3 4 5
— =1l4+x+x" +x +x +x +.. . for -1<x<1
\ _q_ 1,2 1 4

cn(x, &) =1 o [1+4k2]x + ... |

cosm=l—-Lx¥y L _ L 0, for—-wex<e
2 24 720

costx=Lm-x-L1xX-2x_ 3 xT_-  for-1<x<l
2 6 40 112

eoshy=1¢Ltpd+Latpton®y L s
2 24 720 40,320

cotlx=lgp-x+ix-1
2 3 5

e lx oL
7 5

dn(x,k):l—%k2x2+%k2(4+k2)x4+...

1 5
erf[x]:——[2x—3x3+—1-x5——1—x7+...]
= 3 5 21

8x‘:1+X+%X2+é—X3+—21:X4+.,.for—00<X<oo

af v ala+1)5(lB+1) W2y

Fila gyx)l=1+

11y 21y y+1)
) ‘h1(1+x]=x——21-x2+-;—x3—-‘1;x4+...for—1<x<1
Fl+x
111( )=2x+3x3+3‘x5+2—x7+___for—1‘<x<1
1-x 3 5 7

secx=1+Lx7+ Lyt 8L 0, I 48,
2 24 720 8064

sechx=1=Lx? 4 S x* - SL 504 0T o5 4

2 24 720 8064
sinx=x-L1x+ L X -1 xT4 for—co<x<e

6 120 5040
sintx=x+LlP+ 10+ 3+ 2

6 40 112 1152

13, 1

X5+ 1 X?+ 1 x?

simhhx=x+=x"+
6 120 5040 362880

PRI I DN S A .
40 112 1152

sinh™ x =x —

1

6
sn[x,k]:x—%[1+k2)x3+%0(1+14k2 +Ax -

3

1

tanx=x+ > x>+ L x¥ 4+ 1L x7 4 8L P
3 15 315 2835
tan‘lx:x—éx3+%x5—$x7+...for—l<x<1

N tanhx =x— L x3 4+ L x5 27 57, 62 9,
3 15 315 2835

tanh'1x=x+§x3+%x5+$x7+é-x9+....
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2
7% —27rcos0 +r?

APPENDIX 2
| TABLE OF Z-TRANSORM
X(z) Region of existence
1 z Al z
z—1
(_ l)n - [z{ > 1
z+1
a”u(n) Z lzl - lal
Z—a
u(n a m) zm 4 g2 =1
z—1
! “ zl > 1
(Z — 1)2
n* z2+z 2 > 1
. ‘ (z B 1)3
n(n—l) 2z ol = 1
(z-1)
n' klz zl > 1
(z B 1)k+1
uln—1) I .
z-1
na” az ’Z‘ N |a|
(z-a)
u(n)cosné z(z - cos @) > 1
z? —2zcosf +1
u(n)sin no zsin @ lzl =
2> —2zcosf +1
r" cosn@ z(z —T1COS 6) IZI - Irl

FKB 23302 ENGINEERING MATHEMATICS 3




JULY 2010

CONFIDENTIAL

r' sin no zrsin 0 Iz‘ > },ﬂl
7% —27rcosO+r°
a5 X(ij 2| > |d
a
nx(n) 1 dX(z)
z dz”’
x(n) or f(t) X(z) or F(z)
l [ ( z j ‘Zl |
log
n z—1
5(17) 1
S(n—k) 1
Zk
a”u(n)* Z
zZ—a
a" cosnb . y(r_z) z(z —acos@)
z’ —2azcosf +a’
a"sinn@ . u(n) | azsin @
z’ —2azcosf +a’
na"- . u(n) az
(z-a)f
(n+1)a” . u(n) 7?2
(z—a)
n(n—1)a" . u(n) 2a°z
(z-a)
u(n) & lz] > 1
z—1
Z(¢) Tz
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n zZ
a’ coS— = 2
2 zt +a
. . AT az
a’ sin — - =
2 z°+a
n
a f(f) F &
a

z? —2zcoswT +1

k kz |Z’ -3 |
z—1
e—at z ’Zl > e-‘aT
z—e ™
o z 2 > e
z—e” »
cos wt z(z = cosz) R lzl 1
z? —2zcoswT +1
sin ot zsinoT \z’ |
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