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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 questions paper consists of FIVE (5) questions. Answer FOUR (4) questions only.

6. Answer ALL questions in English.
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(Total : 60 marks)

INSTRUCTION : Answer FOUR ( 4 ) questions only.

Please use the answer booklet provided.

(a)

‘ Question‘\1

The first term of a geometric progression is 8 and the sum to infinity is 40 .
Determine the

(i common ratio (3 marks)

.« .

(ii) least value of n for which this sum exceeds 39 : (7 marks)

Use the standard results for natural number series to evaluate

Question 2

80
5 5 8 .
) | Z rt-—+— 5 mark
— r r (5 marks)
A
X\ 2
Expand . é_ as a series of ascending powers of x as far as the term in x°.
(3 marks)
. A
_ X |2
e 1+ = | |
Determine 3 as a series of ascending powers of x up to and
including the terms in x°. (4 marks)
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Co 2 |
(¢) Express (r+2>(r+3) in partial fractions and hence, use the method of
Z”: 2 2n
diff t e that - 8 marks
ifferences to prove tha - 72 3 Br 16 3(n7+ 3) ( )

\

Question 3

Determine the particular solution to the differential equation

y;'—xzy:O given that y(0)=1, y'(0)=0

and write down the first three nonzero terms of the series solution. (15 marks)

Question 4

Determine the centre, radius and interval of convergence for

Also, determine the behavior of the series at the endpoints of the interval. (15 marks)

Question 5

Solve the given difference equation using Z-Transform

3yn+2—7yn+1+2yn:k If yO:O y1:O

where k is a constant. (15 marks)

END OF QUESTION
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APPENDIX 1
) MACLAURIN SERIES FOR COMMON FUNCTIONS
1 2.3 4 5 ;
1 =1+Xx+X +Xx +x +Xx +.. for-1<x<1
=%
v \ cn[x,k):l—;lxz+—21;[1+4k2)x4+..4
cos =1t p Ll gt L W0  for —wsexem
v 24 720
costr=dpgenad P P pt . tr-lez<l
2 6 40 112
epshr=1stfe Lpfe -l gt 28,
24 720 40,320
ootlx=dgogs gl plgf L ls¥y
2 3 5 7 9 7
(e, =1~ 2%+ - F@+#)x"+
. 1
ef()=—Rx-2x+Lx-Lx"+ )
A7 3 5 21
ele"+x+%x2+é—x3+ix4+...for—oo<x<oa
. a, ala+1 P+ 1
: - 2Pl fyxl=1+ s X+ o+ Al )f+

1y 2ly(y+1)

ln[1+x]=x—%x2+lx3—§x"'+..,for«1_<;<<1

3

1+x0 5 :
¢ 5 3
]n( }:2x+;x3+%x5+?—x7+..

Jfor -1 <x<1

1-x
secx=1+L1 x? + 2 x4 BL 6, 207 .8,
P! 720 8064
2
sechx=1-L1x2 4 5 x4_ 6L .6, 277 .8
7 24 720 3064
simx=x-L1x+ L x - L x4 for—m<x<ow
120 5040
st pemxe P+ 25 BT 38 %,
¢ 4 112 1152
smhx=x+Lix*+ L x+ L x4+ L%+
6 120 5040 367550
smhdx=x-Lx3+ 2 x5 5 x7 35 9
) s ¢ ) 112 1152
; 3
sntx,k)—_—x—%[1+.k2]><'+1—;0(1+14k2+k4]x5+“.
tmrx=n+ o ¢ 2P o o B9, -
3 15 315 7835

S 0 N . R
15 315 2835
1
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X+ ...

- £
tanhlx:x+;x +—x“+?x7+—;—x9+‘,.'
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APPENDIX 2
s TABLE OF Z-TRANSORM
X(Z) Region of existence
1 gz All =z
| Z2-=]
(_ 1)” z ‘Z‘ > ]
. | z+1
a"u(n) - 2| > |a]
Z—a
wln—70) o =g
g==]
n Z zi > 1
(z-1)
n’ 7° 4z zl > 1
(z-1)
n(n—l) 27 z] = 1
(z-1)
nt klz z| > 1
( “—l)kH
u(n—l) 1 zl > 1
z—1
na” az lz[ > {a‘
(z-a)
u(n)cos nd z(z - cos ) 2| > 1
z° —2zcos6 +1
u(n)sin nd zsin@ 7| > 1
z° —2zc0s6 +1
" cosné 2(z —rcos0) 2| > |#]

| —

7% —272rcos 6 + r?
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~ 1" sinn® zrsin O ‘Zi > M
L z° —2zrcosO +1° *
a"x(n) X(ij lz| > |a]
a
() 1Lax(z)
‘ “ z dz”
x(n) or £(¢) X(z) or F(Z)
| 1 | | [ z ) 12’.> 1
0g
n z-1
- 5(n) I
S(n—k) 1
- Zk
a"u(n) z
zZ—a
a" cosn@ . u(n) z(z4acosé’)
L z’> —2azcosO + a’
a"sinnf@ . u(n) azsin @
z° —2azcosO + a’
na" u(n) az
(z—a)
(n+1)a" . u(n) z?
(z-a)
n(n—1)a" . u(n) 2a°z
(z-a)
u(n) z 2] > 1
z=—1
Z(t) Iz
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| Z(tz) T?z(z +1)
5 (z-1)°
Z(t3) T3z<]+4z-—22)
| 1)
() PRAPTRR)
, dz ,
i nr z?
a” cos—
‘ 2 z'+a’
a’ sinﬂ “=
‘ 2 22 +a’ i
Coatf(t) h F(ZJ
; ’ . cl
nf (nT)=nf(t) 24 R
s : dz
k - kz 121 S |
z—1
e z ‘z] 5 le_ar
7 — -aT
ea[ Z 'Z‘ > eaT‘
v _eaT
cos ot z(z = cosaT) EE
z* —2zcoswTl +1
sin @t zsin wT 'Z] > 1
z* =2zcoswT +1
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