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INSTRUCTIONS TO CANDIDATES

1. Please CAREFULLY read the instructions given in the question paper.
2. This question paper has information printed on both sides of the paper.
3. This question paper consists of TWO (2} sections; Section A and Section B.

4. Answer ALL FIVE (5) questions in Section A. For Section B, answer THREE (3} questions
ONLY.

5. Please write your answers on answer sheet provided.
8. Answer all questions in English language ONLY.

7. FORMULA has been appended for your reference.
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SECTION A (Total: 40 marks)

INSTRUCTION: Answer ALL FIVE questions.

Please use the answer bocklet provided.

Question 1

(3) If given g(z)=2z+2 and f(z)=z+1,show that the multiplication of f(z) and g(z)
satisfies the Cauchy-Riemann which analytic in some region of complex variable.
{4 marks)

{b) Determine the residue of f(z)= at each of its poles in the finite Z plane.

2
Z

(4 marks)
Question 2

(8)  Determine the second order partial derivatives of f(x, y) = x*y* + x*yfor:

i) d’f
dxdy
(2 marks)
2
i) s
dydx
{2 marks)

(b)  Determine the third order partial derivatives of f(x,y) = y’e™ + yfor Fxy -

{4 marks)
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Given the unit impulse response g(f) =5¢” . Define the convolution between the unit impulse

responses io

(a) a step input function

(b}  an exponential function, 7(f)=e™

Question 4

{4 marks)

{4 marks)

By using the table of Fourier transform, solve Fourier transform by transforming the following

function.

(a) f({)=9sin c(ﬁ%i)w)

(b)  f(O)=6rect(t) for f(3t-6)

Question 5

Determine the z-transform of the following function.

ld

(@) Le
nl
by (1)
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{4 marks)

(4 marks)

(4 marks)

{4 marks)
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SECTION B (Total Marks; 100 marks)

INSTRUCTION: Answer only THREE questions (60 marks).
Please use the answer booklet provided.

Question §
4z7° -20 .
(a) Integrate of f(z)= ST using Cauchy integral formula.
{4 marks)
3z8 +2
(b)  Given the contour integral §————-—adz if C is:
‘(z-1)(z° +9)
I. Determine the residue for each poles in the finite plane.
{10 marks)
ii. Define Cauchy residue of the contour at circle iz[ =1.5 and [z{ =15.5
{8 marks)
Question 7

(a)  Suppose that w=x"+y’ ~z° and x= psingcosd, y= psingsind, z= pcosg,
Y y P

use appropriate forms of the chain rule to determine:

i. Tree diagram and the formuias of partial derivatives flow.

(4 marks)
- dw dw
il w—— gnd —
dp do

(1C marks)
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(h) Let f = xv, so that z = f(f). Show that when f is differentiable, a function of the form

z= f(x, y) satisfies the equation ng_z_ - yﬁz— = ()
dx dy

{6 marks)

Question 8

Convcelve the foliowing two functions as shown in Figure 1.

(20 marks)

1) gty

- 3

Z i

-2 2

Figure 1

Question 9

(a) Determine Fourier Transform of convolution f(f) =6rect(5¢) and x'(r) if given
x()y=26(-9).
{10 marks)

(b) Define the definition of Fourier transform of x{f) =7 fortherange of 0 <r < w0,

(10 marks)
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(Guestion 10

Soive the inverse z-transform of the following function

z 1
a X{z) = ——m fOF 12| < —
@ @ 227 ~3z+1 H 2
{10 marks)
3 g2
(b) X(z)= 2?’( 5}';( +22;-3 for |z} <1
z—-z -~
(10 marks)
END OF QUESTIONS
Page 6 of &
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TRIGONOMETRY IDENTITIES

FUNDAMENTAL IDENTITIES

FORMULAS FOR NEGATIVES

. 1
oY eing sin(~6) = ~sing
secl = _
cosé cos{~#)=cosd
cotd = 1 cos#
tand sing tan(-6)=~tan g

cos? f = %(1 +c0828)

csel{-6)=-csc o

sin? 0 +cos® 0 =1

sec(- 9) = 5ecé

1+tan® 6 =sec? ¥

cot(-6)=~cotd

t4+cot? # =csc? @

sin? § = —;—(1 —€c0s26)

ADDITION FORMULAS

SUBTRACTION FORMULAS

sin{A +B) = sin Acos B +cos AsinB

sin(A~B)=sinAcos 8~ cos Asin B

cos(A+B)=cos Acos B - sin Asin B

cos(A~B)=cos Acos B +sinAsinB

tan A+tan B8

tan(A +B): 1—tan AtanB

tanA-tanB

-B)= ee
tan(A ) 1+tan AtanB

HALF-ANGLE FORMULAS

DOUBLE-ANGLE FORMULAS

sin—qzi |1-cosd
2 2

8in26 = 2sindcosd

cos28 = cos® @ -sin® 0

) 1+ cosd
COS— =
2 2 =1-2sin%g
.......... =2c0s280 -1
tangz1"?059m sing tan 20 = 2tané
2 sing 1+cos8 1-tan? g

PRODUCT-TC-SUM FORMULAS

SUM-TO-PRODUCT FORMULAS

sinzcos § = %[sin(o: + B+ sinfa - )] sing +sing = 2sinf‘l—t—’icosfz——;—/i
cosasing =%[s‘m(a + 8)-sin{a - )] sing -sinf = Zcosg—g—ésinﬁé—é
cosacos f = -;—[cos(a + f3)+coslz - ) cosa +cosff = ZCOS-%%@"COSE—%E
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DIFFERENTIATION

STANDARD FORM

GENERAL FORM

a%(sin X)=cos x

g;(sinf(x)):f'(x)cosf(x)

%(cos X}= —sinx

%(cosf(x})m—f'(x)sinf(x)

4 (tan x)=sec? x
oX

_mdm_ _ft 2
— (tanf(x)})=f'(x)sec? f(x)

9 (csc x) =~C8C X cotx
ax

gg(csc f(x)) = —F'(x)csc F(x)cot F(x)

d
il = ¢
™~ (sec x)=sec xtanx

d '
a;(secf(x)): f'(xysecf(x)tanf(x)

w(%(cot X)=-csc? x

d . 2
B};(cotf(x))r ~f'(x)csc? F(x)

EXPONENTIAL FUNCTION

STANDARD FORM

GENERAL FORM

__Ci_ef(x) = fl{x)ef(}()
dx

LOGARITHMIC FUNCTION

STANDARD FORM

GENERAL FORM

d 1
— X = —
ax X

»gm[nf(x):m
ax f{x)
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INTEGRATION
STANDARD FORM GENERAL FORM
Where : f{x}=ax +b
Jcosxdx =sinx+c [eos f(x)abx = 5;”{£§)+C
'fsinxdx:—cosx+c Jsinf(x)dX:—COSf(X)
f'(x)
sec? xdx =tanx +c¢ 2 _ tanf(x)
I Jsec f(x)ax ) O
fsecxtanxdx =SeCX +C Jsec F(x)tanf{x)dx = Sic(f()x) se
"x
J'cscxcotxdx =-C8CX+C jcsc F(x)cot f(x)dx =— oscf(x) +C
f'{x)
J'csczdex—-cotx+c Icsczf(x)dx:“COtf(XhC
fx)
ftanxdx =Injsec x| +¢ J.tanxdx _Injsecf(x)]
')
_[secxdx =Injsec x +tanx|+¢ Jsecx . In|sec f(x)+ tanf(x)|
B f (x)
Icotxdx = In|sinx|+ ¢ J.cotxdx ) In]suinf(x)l o
F{x)
jcscxdx = —Injcse X -+ cot x|+ ¢ Jcsc o = ~Inicse f(x) + cot f(x)]
f'ix)

EXPONENTIAL FUNCTION

STANDARD FORM

GENERAL FORM
Where : f{x)=ax+b

Iedeze" +C

#{x}
fef(”)dx =2 ie

fx)

LOGARITHMIC FUNCTION

STANDARD FORM

GENERAL FORM
Where : f(x)=ax +b

jideInEx!+c
% .

SRS

=100
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FOURIER TRANSFORM
Entry | zit) | X[ fj X
1 &) 11 1
2 rect{?} ' sine( £ simz{%)
3 trift) 5i.r1r:2{f} MHCJ(*%;)
4 gineld) rechl £ 1¢.c.l.(2?r)
3 cos{ 2xad) A5[E(f 4+ a)+8f ~a)] | wli{w+ 2o+ 8w — 2o}l
]
i sin{2rat) JOB[SCF 4+ ol = 8(f o) | juldlw + 2mal — 8o — 2mex))
. 1 i
rd ~agf H. _ .
! et o+ yiwf + o
1 1
3 fe™ "ol T
¥ e ult) (o -+ jIm f1% {'m + qwl?
9 S Iy 2ex
a% +dnifl o & o2
it (—?mﬂt? 5"""-’.\": e-—w’,hiﬁr E
. 1 2
1 sgnit S -
ke i Iz
. - 1
12 uit) QG f) b o T + —
oS+ g @)+ =
e 2 f o+
3 o ¥ £hult} =
B e e Atuts (a-+ 727 f)2+ (2787 | (ot jw)? 4 (270)
] e irh Inf3
M| e sin{2rHult . S
e sind 2o Fjult) et 527 1 + (Gnf02 (v + )2 + (2n )2
= o 1 k Ir o= 2wk
15 > St nl) T §(f - %) | o= é(m - “":E‘")
FLE O ) [y  fe=—on
<l [y )
18 ety = D X[Re™ L ST XA - kfa) > X R — kuig)

b g

]
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f

L Property

()

X

Kiw}

Similarity

X

o{~f)

2ro{—u)

Thme Scaling

wlob) ol 1{({.:} wﬁ X(tb)
Folding ;x(-;lf} X (- X{-w)
“ .TimEt Bhift @t~ g~z 1) amdwe X
_%:1;&(;1,15:1651 Shift | ef¥ ot x{) X{f—a X~ vaj.

Convalution

T8y hiz)

X (ET)

X(u)jf‘f{u}

Fnudtiplicakion

sl 3h{1)

X{(f)=H{f)

L\..-lw_,

=

aw}*g(m)

Modulation

w(tiens Do)

05X [f +a) + X{(f ~ali

ELE{}( fur -+ dra]

4 Xl e

Diarivakive

el #

h

F2af XS

JwX{w)

- Times-t

| —i2mtxit)

| X'if)

N’

Tutegration

/ i) dt

N

S U R0

LK) + X (OV5(w)

Ju

Conjugation

X{-n

X7 ()

Correlalion

XYL

X(w)y ()

Autocorrelation

b,

W

i

XX =X

X)X (W) = = 1N w)io

Fourier

Transform Theorems

Centoal . T S o N =
bR x{) —-/ X vdf = i) dw X m] wft)dt
ardinates f et R e o
Parsevals e '
s i Jo oo / “*“I\Lﬁ / 1)‘:’} | dfm_"—*/ |“\!ruji§z(1:
fheorom
Plancheral’s s SR [ e
o § / sty (8 di = /( KOy dr = Mj/ ey ™ {whdu
theorem Yoo L~ 2T e .
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Z-TRANSFORM TABLE

x[n} X(z) ROC
8in] 1 ' - . Allz
1 z | |>1‘7
uln] 1—z"Vz~1 z
1 z <1
—u-n -1l 1-z"Vz—-1 z
8ln—m] z7" All zexcept 0if (m> Q) or o if (m < 0)
1 z ‘ '
a™ufn] 7" izi>lal
1~az zZ—a
L2 |z <lal
—auf-n--1] T S z<\a
[n] = @ 121> lal
nauln , zi>la
(1—az”“1)2 (Z-"*'fl)2
az™! az
—naul—n — 1] |zl <lai

(n+ Da"u{n]

(cos Qomiuln]
(sin Qgnluln]
(r" cos Qynuln]

(r*sin Gomuln}

a" 0<n<sN-1
0 otherwise

(1 -az"l)z, (z—a)’
2

: =] 121> laf

(1 —az”i)z’ z—4

z2—- (cos o)z

z?—(2cos Qg)z+1 21> 1
(sin{}z
z*—(2cos )z +1 21> 1
22— (reosfly)z
2% — (2rcos o)z + 17 izi>r
(rsinfly)z
22— (2roos Qy)z +r? 12>
1—ahz ¥
: iz|> 0

1 —az”
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COMPLEX ANALYSIS

b .

j f(z)dz = j FE(ENT (B)elt

r a

jg f(z)

dz = 27f(z,)
72

[

Residue at pole z = [im [(Z -z, )f(z)]

-7

m-1

__|(z-2,)"#(z)]

Residue at pole z = t_fim
(m-NNz—zy 1 AZ

§f(z)dz = 2zj|sum of residue of f(z)at poles inside C|

[
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Common Sequences of the z-transform

z
a) z{u(n)} = =b) z{n} = = c) Z{l} = z{u(n.)}
~1 (z-1)
2
. z 5 24z
d) zw" = e) zin
{ } z—a ) {( ) } ( W])B
Some Properties of the z-transform
Property Sequence Transform ROC
xln] . X(z) R
. xy[n] X{z) R,
! x.fn] X,(2) R,
Linearity axlnl+a,xlnl o X(2)+a,X,(2) R 2R, NR,
Time shifting xln — rgl 2T X(2) RoRNG<]|zl <)
z
Multiplication by z} zpxln] X(z—) R =lzy|R
)
Multiplication by e/fo" eIyl n] X{e oz) R' =R
1 1
Time reversal xi—nl X( w) B = -
z R
X{(z)
Multiplication by » nx[#] -z e R'=R
n
Accumulation ¥ xInl T X{(z) R >Rzl > 1}
k= e
Convolution x[nl# x,ln] X(2)X(2) R oOR,NR,







