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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 questions in Section A. For Section B, answer THREE (3) questions only.
5. Please write your answers on the answer booklet provided.

6. Answer all questions in English language ONLY.

7. Formulas has been appended for your reference.

THERE ARE 6 PAGES OF QUESTIONS, INCLUDING THIS PAGE.
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SECTION A (Total: 40 marks)

INSTRUCTION: Answer ALL FIVE questions.
Please use the answer booklet provided.

Question 1

(a)  Solve the second order partial derivatives of f(x,y,z)=62*x?y® + x*yz for:

: d?f

' dzdy
(2 marks)

i a’f

' dxdz
(2 marks)

(b)  Determine the third order partial derivatives of f(x,y,z) = zy?e* + z%y for fy, .

(4 marks)
Question 2
By using definition of convolution, solve the convolution the following functions:
@ (9=5% ()1
(4 marks)
0 lot)=5¢% )ty =€)
(4 marks)
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Question 3

Prove that for any two complex numbers zand w, the following are true.
(a)  zz=a®?+b?

(4 marks)

(b) ZAW=Z+W
{4 marks)

Question 4

Obtain the unit step response of the system specified by the second order difference equation

3 1 . ,
v, _Zyn_1 + gyn_z = X, by using z transform.

(8 marks)

Question 5

(a) Determine the Fourier Transform Y(w) if given y(t) = 25’eCt((t;04)}

(4 marks)

(b) Given Fourier TransformY (o) = ;H @ , determine the inverse of Fourier Transform
+

Y(w).
(4 marks)
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SECTION B (Total: 80marks)

INSTRUCTION: Total questions are FIVE but answer only THREE questions.

Please use the answer booklet provided.
Question 6
(a) Calculate the rate is the volume of a box changing if its length is 8 ft and increasing

toward time at 3 ft/s, its width is 6ft and increasing towards time at 2 ft/s and its height
is 4 ft and increasing at 1 ft/s by using partial differentiation.

(8 marks)
(b) Giventhat z=e", x=2u+vand y = ~.
"4
i. Show the tree diagram for the formulas of differentiation
(4 marks)
ii. Differentiate z with respect to u and v.
(8 marks)
Question 7
Based on Figure 1,
i. Determine the range for convolution process
(3 marks)

i Evaluate the convolution process between the signals. Use Appendix 1 for the
answers.[Hint: Use f(t) as moving signal]
(13 marks)

iii. Summarize the result of convolution and sketch the third signal, y(t)
(4 marks)
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& fO gty

e

Figure 1

Question 8

(a) Verify that the function f(z)=e®*satisfies the Cauchy-Riemann eqqétions and

differentiate f(z).

(8 marks)
(b) Determine the contour integral §~7————1—3— dz if Cis:
2 (z2°+2z+2)(z°)
i the circle |2=0.5
i, the circle |7 =4
(12 marks)
Question 9
Given F(z)= 0.5z

, determine the sampled time function f(t) by using:
(z-0.5)(z-0.7)

(a) partial fraction expansion

(10 marks)

(b) fong division

(10 marks)
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Question 10

(a)

(b)

Given the signal of response below, determine the Fourier Transform of the signal

A ~-2<t<0
h(t)y=<B 0<t<2
0 otherwise

(10 marks)

Using the continuous Fourier series to approximate the following periodic function

(T =2x seconds) for k = 1 shown in Figure 2.

@

o=t
FAG R 4

>t

Figure 2

(10 marks)

END OF QUESTIONS PAPER
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TRIGONOMETRY IDENTITIES
FUNDAMENTAL IDENTITIES FORMULAS FOR NEGATIVES
0= 1
7= Gine sin(-6)=—sing
secl =
cosf@

cotd = 1 . cosd

cos(-6)=cosé

tangd sind

tan(- )= —tan@

cos? @ = —%(1 +c0s26)

sin?0+cos?8 =1

csc(—6)=—csco

1+tan? 0 =sec? 0

sec(~8)=secd

1+cot? 9 =csc?

cot(~ )= —cotd

sin 6 = —;—(1 —cos 26)

ADDITION FORMULAS

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

SUBTRACTION FORMULAS

cos(A+B)=cos AcosB-sinAsinB

sin(A - B)=sin Acos B —cos AsinB

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

tan(A+B)= tanA+tanB

tan(A~B): tanA-tanB
1-tan AtanB 1+tanAtanB
HALF-ANGLE FORMULAS DOUBLE-ANGLE FORMULAS
.0 1-cosé@ , ,
sin— =+ sin26 = 2sindcosd
2 2
cos—q - 1+cos@

c0s26 = cos? @ —sin? @

2 =1-2sin? 4

.......... =2c0s? 6 -1

tan59-=1”_(3083= sing tan 20 = 2tang
2 sing 1+cos6 1-tan?9

PRODUCT-TO-SUM FORMULAS

SUM-TO-PRODUCT FORMULAS

sinacosf = %[sin(a + B)+sin(a - B)]

sing+sinf = Zsin—o‘!-—;:ﬁcos05—'2“é
cosasinf = —;-[sin(a + B)-sin(a - B)] sing-sing = ZCosgjﬁsinﬁ—%é
cosacos ff = %[cos(a + B)+cos(a - )]

o+ o -
cosSq +Cos f3 = 2003~——£—cos——-—£

2
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DIFFERENTIATION
STANDARD FORM GENERAL FORM
—(—j—(sin X)=cos x ~g«(sinf(x)):f‘(x)c;csf(x)
dx ax
%(cos x)=—sinx %(cosf(x)):—f'(x)sinf(x)
%(tan x)=sec? x %(’[anf(x)):f'(x)sec2 f(x)
%(csc X)=—csc xcot x %(csc f(x))=—F"(x)csc f(x)cot £(x)
5; (sec x)=sec xtan x aq;(sec f(x))=f'(x)sec f(x)tanf(x)
Ed);(co’cx)z—csc2 X é—{;(co’[f(x)):—f'(x)csc2 f(x)
EXPONENTIAL FUNCTION
STANDARD FORM GENERAL FORM
-(%(—e" =e” g}—e“") =f'(x)e'™
LOGARITHMIC FUNCTION
STANDARD FORM GENERAL FORM

d 1 d f'(x)
—Inx=— —Inflx)=
dx nx X dx nf(x) f(x)
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INTEGRATION
STANDARD FORM GENERAL FORM
Where : f(x)=ax+b
jcosxdx:sinx+c Icosf(x)dxz 3;’?()53()+C
jsinxdx=~cosx+c jsinf(x)d - cosf(x)
f'(x)
jseczxdx:tanx+c Isecz F(x)dx = taf?{)f;)+c
_(sec xtanxdx =secx+c jsec f(x)tanf(x)dx = sic(f()x) +c
"X
jcscxcotxdx =—CSCX+C Icsc f(x)cot f(x)dx = »cfsz: f)(x) ‘e
"(x
csc? xdx =—cotx+¢ 2 :‘CO"f(X>
f fcsc f(x)dx ) +C
Itanxdx =Injsec x|+ ¢ jtanxdx _ Injsec f(x) o
F'(x)
j'sec xdx =Injsec x +tan x|+ ¢ ‘[sec X dx = Injsec f(x) + tan f(x)]
- Fx)
_[cotxdx = Inlsinx|+¢c _fcotxdx _ In}si'nf(x)l e
f(x)
_[cscxdx = —Incsc x +cot x| + ¢ j-csc xdlx = ~Inlcsc f(x) + cot f(x)
f(x)
EXPONENTIAL FUNCTION
STANDARD FORM GENERAL FORM
Where : f(x)=ax+b
f(x)
e’dx=e*+c 1) gy = &
j je dx-—f‘(x)+c

LOGARITHMIC FUNCTION

STANDARD FORM

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

j‘ldx =In|x|+¢c
X

1 Injf (x
'fmdx=~}-‘;&—)l+c
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LAPLACE TRANSFORM

Fis} = ﬂm(]](s)

, i ‘siﬁ(él}t@ib{ 7

sin(atisiﬂh{?ﬂ
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£ F(s) = L[f(D](s)
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FOURIER TRANSFORM
Entry | =(t) X(f) X{w)
1 &(t) 1 1
9 it . W
rect(t) sine(f) | smc( %)
q . .2 . Lt
tri(t) sinc?( f) smcﬂ( E-;_«)
4 gine(t) | rect(f) rec‘t(—;;)
5 cos(2meet) Q.5[0(f + ) +6(f — a)] | n[d(w + 2re) + 8w — Zrad]
6 sin(2rot) JOSE(f + a) = 8(F — a)] | jn[d(w + 2ra) — 6w — Zre)]
7| emnty(y) L !
&+ 2 f o -+ Jw
5 | teotupr) — . :
(o +j2n f)? (o + jw)?
9 | eel _la 20
a? -+ 42 f2 a? + uw?
10 |et e f —
11 sgn(t) _L 2
jnf jw
12 L ‘ !
u(f} 0.56(f) + o7 wé{w) + o
13 e~ cos( 2w Bt)u(t) ‘cx + 32 f a+jw
(a+i2nf2+(2rf)2 | (a+ jw)? + (206)?
14| eotgrg 2f 2nf
o an(Emue) @+i2n /)P + @B | (¥ jul + @)
— I <= k 2r o 2wk
15 - = &f-= = !
m;ma(a nT) 7 g;m &(; T) T 2 5( - “‘:‘z‘*‘)
16 | zp(t)= 3 X[kle™™ et | S Xk - kfo) 3 2w X [K)6(w — kwo)
Ferm sy Re=—00 fom oty
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Property z(t) X(f) X(w)
Similarity X(t) N x(=1) 2 —w)
Ty i 1 ./7f 1w
Time Scaling m(cft) G X(E) A X(E)
Folding z({—t} - X{—f) X{(-w)
Time Shift z(t — o) e~ demfa X (£} e~ 7w X (w)
Frequency Shift | e/?"**z(t) X(f —a) X(w — 27a)
Convolution | z(t) % h{t) XIHH() X(w)H(w)
Multiplication | o(t)A(t) X(fy* H(f) "z'ji}‘ X (@) % Hw)
Modulation z{t)cos(2rat) | 051X (f +a) + X(f — o] | 0.5[X(w+ omar) + X{w - 2ma))
Derivative z'(t) farfX ( b FwX (w)
Times-t —j2mtz(t) X' 2n X' (w)
Integration [ ;z(t) dt :7,—2—11;};{( )+ 0.5X(0)5(f) }%X(w) + 7 X(0)6(w)
Conjugation x*(t) X*(—-£ KX (~w)
Correlation s@axyld) | XY X()Y*(w)
Autocorrelation | (t) xxz(t) X(NX*H = XN X)) X*(w) = [ X(w)?
Fourier Transform Theorems
“Central o _ 1 fe » _ [ .
Gl o= [~ x(ar =5 [ x@d X [ =t
Parseval’s _ ® g _ i 34 L e P
theorem E ./mmx (t)db j—-w X d 2 ./;m Xl do
- Plancherel’s

[ st wa= [ "X d =5 [ XY@
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COMPLEX ANALYSIS

j f(z)dz = j FOENT (t)dt

r

§—’f(—z)—-dz = 27if(z,)
< Z—Z,

Residue at pole z = |jm [(z - 2, )f(2)]

Z-52,

m-1

~ -1t lim
Residue at pole z =— _
P (m-Nz—z, dz™ 1

(z-20)"f(z)]

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

c

EULER’S FORMULAS

e g
2
eiw _ e«iz:

9

cosz = Re(e”) =

sinz = Im(e”) =
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TABLE OF Z-TRANSFORM
Xt v s} : Xiz} fHkT)
L #n= {:i i‘i?«:?’& 4030 ! ! ©
3. uf¢), unit step is . x ; u(KkT)
4.1 1 o — 5 KT
TPz +1
5. ¢ s’ W:;;; : ( kT)D'
b ?%‘3 = e
,
T ) T et -
& T s |ckme™
9, P | m W (k T)ﬂ e-qkr
1. be™ — as™ 7 «Ei;(; }; 5} E{z{i; = :;’f }f:i*";i;‘“ﬁ} -
12, cos at ﬁiw‘"’ : fff;:ﬁ:ii coSwkT
e
13, ™ sin ot s __),:;2 e P 22:,;7 gi:: :ﬁ sy E-a‘ghwkT

PN

¥
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APPENDIX 1

Range and signal overlapping Process Convolution (Calculation) End Value

Range:

& 90O

- NG

-3 -2 1 2

Range:

« 9

=N W

-3 -2 1 2

Range:

s 9@

N G

-3 -2 1 2

Range:

& 90
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s 90

-3 -2 1 2

Range:

a(6

ﬂk

- W

-3 -2 1 2

Range:

. 9

=N W

-3 -2 1 2

Range:

L a0

- N W

-3 -2 1 2

Range:

+ 90

=2 Ny W

-3 -2 i 2




