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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. Answer all questions in English.

6. Fomula is appended.

THERE ARE 2 PAGES OF QUESTIONS, AND 5 PAGES OF APPENDICES EXCLUDING THIS PAGE.
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(Total : 60 marks)

INSTRUCTION : Answer FOUR ( 4 ) questions only.
Please use the answer booklet provided.

Question 1
60
> (3r-4) .
(a) Determine by using the standard result for natural number series.
n=1
(7 marks)
(b) Express the recurring decimal 0.072 as a fraction in its lowest term.
(5 marks)

(c) Use the table of Maclaurin series to determine the expansion of sin2x up to and

5
including the term in X,
(3 marks)

Question 2

Determine the particular solution to the differential equation

(x2 +1)y"+x> =1y =0 given that y(0)=1, y'(0)=0

(15 marks)
Question 3
Determine the centre, radius and interval of convergence for
0 2n
1 2
(2] -y
n=1 3
Also, determine the behavior of the series at the endpoints of the interval.
(15 marks)
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Question 4

Use the table of Z-transform to determine

2
Z 4”(2 + sin——n”)
(a) 2

(7 marks)
(b) Z{sinStcos5z‘ + cos? Bt} :

(6 marks)
(©) Z{u(n ~5)+ 2n2}

(2 marks)
Question 5
Solve the given difference equation using Z-Transform

yn+2—4yn+1+4yn:3 If }/0:1, y1:O
(15 marks)

END OF QUESTION
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APPENDIX 1

MACLAURIN SERIES FOR COMMON FUNCTIONS

1
1-x
cn(x,k]__l- b +——[1+4kzjx +.

=1+x+x2+x3+x4+x5+.‘.for—1<x<1

COSX:l—»—I-X2+—1-X4-—1—'X6+...for—oo<x<co
2 24 720
st tyepald@ el Pl o, Tor ~1lanel
2 6 40 112
coshxe=1sl¥stagts-L®sLt3ls
2 24 720 40,320
T T S AR X e Y N T Tk
2 3 5 7 9

dn(x,k]:l—%kzx2+2—14—fc2(4+k2)x4+...

1
erf[x):—V—_—[Zx—%x3+%x5—§1-1-x7+.“]
n

e"=1+x+;x2+—x +i,<4+ for —co <X <

af .+ e+ BEB+1) 2y

Fi@ g yx)=1+

11y 21y +1)
]n[l+x]=x—%x2+%xg—-;-x‘*f..for—1<x<1
1+x
In =2+ + Lt plyf o for -lex<l i
1-x 3 5 7
see =14 2ty Lopte OL o8 I o8,
2 24 720 8064
sechx =1- —x Ty Boph By 2 P
24 720 8064
smx=x-+x+ L x-L x4+ for—w<x<oo
6 120 5040
sin‘1x=x+ B e ¥ s T &
40 112 1152
smhx:-x+—x3+ Ly LT L%
6 120 5040 362880
bt g A e A A 388
6 40 112 1152

sn(x,kJ_x—%(1+k2)x ¥ — [1+14k2+k4]x + .

tanx=x+lx3+—2—x5+—1-7—x7+—62—x9+
3 15 315 2835
)
tan'ixzx—éx3+%x5—$x7+...for—1<x<1
tanhx=x-Lx3+ 22540 x7 4 82 94 .
3 15 315 2835

tanh™! x—x+3x +;x5+%x7+;—x9+....

FKB 23302 ENGINEERING MATHEMATICS 3 3




JANUARY 2011 CONFIDENTIAL

APPENDIX 2

TRIGONOMETRIC IDENTITIES AND FORMULAS

cscl = sin(-6) = —sind
sin@
secl = cos(~6) = cos@
cosd )
cotd'= I 0959 tan(- ) = —tan@
tand sin@
tand = sind esc(-0) = —cscd
cos@
sin’@ +cos’ 0 =1 sec(-0) = secd
1+ tan’ @ = sec’ @ cot(-8) = —cotd

1+cot’@ =csc’ 6

sin(4 + B) = sin Acos B + cos Asin B sin(4 — B) = sin Acos B — cos Asin B
cos(A + B) = cos Acos B —sin Asin B cos(A - B) = cosAcos B +sin Asin B
tan(4 + B) = tan A + tan B tan(A—B): tan A —tan B

1—tan Atan B I +tan Atan B

fl—cos&
2 2

2] 1+ cos® c0s20 = cos’ @ —sin’ O
CosS— = iJ————— :

2 2 =1-2sin%0

ARG AR =

sin2@ = 2sin@cosf

.......... =2cos*8 -1
tang _ 1—.0056 _ sin@ tan 26 — 2tan26
2 sinéd 1+cos@ 1—-tan“ @

RonuCT-T0 M FORALL Fonu

Sinacos § = %‘[sin‘(“a“q:"ﬁ)’ﬂr"‘si‘n(a’":“ﬁ)] sinar+sin 4 = 2sin B os® . A
cosarsin ff = %[sin(a + B)-sin(a - )] sina —sin B = 2cos % “; B = p
cosacos B = %[cos(a + B)+ cos(a - f)] cosar +¢0s B = 2cos ; L o5 ® ; p
sinasin = %[cos(a — 8)—cos(a + B)] cosa —cos B = —2sin “ ; A sin& ; p

FKB 23302 ENGINEERING MATHEMATICS 3 4

¥y




JANUARY 2011

APPENDIX 3

TABLE OF Z-TRANSORM

CONFIDENTIAL

X Z) Region of existence
1 z All z
z-1
(1) Z 2] > 1
Z+1
au(n) g 2>
z-a
u(n —m) s m_Z zl > 1
z-1
" z z| > 1
(z-1)
n? Z° 47 zl > 1
(z-1)
n(n—1) 2z zl > 1
)
n kiz z| > 1
(z -1
ufn-1) 1 z| > 1
z=1
nat az 2| > |d
(z-af
u(n)cosné z(z - cos ) 2] > 1
72 —2zcos6 +1
u(n)sinn@ zsing |z\ > 1
z2-2zcos6 +1
r" cosn@ z(z-rcosb) 2 > |r

z%2 —2zrcos@ +r?
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r'’sinn@

zrsind

EN
72 -2zrcosf+r?
a"x(n) X(Ej lz| > |a|
a
~ nx(n) 1.dX(z2)
7z dz”’
x(n) or £(t) X(z) or F(z)
1 ,og(_z_) 2| > 1
n Z—-1
s(n) 1
FoEr T
Zk
a"u(n) z
o
a" cosné@ . u(n) z(z - acos¥)
z* —2azcos@ + a’
a"sinn@ . u(n) azsing
z® —2azcosf + a°
na" . u(n) az
(z-af
(n+1)a” . u(n) z
(z-af
n(n-1)a" . u(n) 2a’z
o]
u(n) oz lz| > 1
z-1
Z(t) Tz
z=1F
Z&Z) T2z(z +1)
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T2+ 42— 22)

(-1

9 [

z2 - 2zcoswT +1

dz
n z?
a" cos -
a" sin— zaz 5
z° +a
a"f(t) F(_Z_)
a
nf(nT)= nf(t) d
= ZE[F(Z)]
. ez 2 > 1
z-1
e z 2| > ‘e‘aT
7 e—aT
eat Z lz‘ > eaT
7 — eaT
cos ot z(z - cosaT) 2| > 1
z2 —2zcoswT +1
sin wt zsinwT 2| > 1
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