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INSTRUCTIONS TO CANDIDATES 

1. There are FOCR questions in this paper. Answer ALL the qLles~ions. 

3. ques:ior: 25 marks. 

4. Show clear!) i11 any calculations/v,cork 

5. Start each new question or: a fresh page. 

6. Useful Fourier and Lapiace transform propel1ies are attached. 

7. Make sure that exam cO:11ains 7 pages including this one. 
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terms. 

in the fol!ow'ing table (for each colulTIL a "yes/no" answer 

System Time-inva!'iant 

yet) = x(t -+- l)u(tl + 1 

5):(n)si 

\' 

iO x IS 

'x(-n)-x 

the energy x(n) above. 

QUESTION T\VO OS marks) 

(10 pts) a first-order system 
,

( , . ~ (
)'(n) + :: )l\"n - = 2x(n) 

L 

systeIYl v,ith initial condition of rest for 

closed form. 

transfom:, 

,L~ > O. 

(-r) 

transform 

::; 30n 
otherwise 
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Qt::ESTIOK THREE (25 marks) 

(15 pts.) A x (t) IS 

response h(t) \~here 

", fl, 0::; ::; 3 o ::; n ::; 5, 0 < a < 1
"(n' = and hen) = 
..t( j lO, otherwise 0, otherwise 

expreSSIons the output signal yen). The may be divided into 

clearly defined time intervals, 

Determine the fundamental frequency, period and the coefficients of the 

the follcw:ing signal 

i ~ 

QUESTION FOUR (25 marksi 

Determine the Laplace transform associated ROC each the 

follO\ving functions. 

(iii, / 

pts) Find The Laplace transf:}ffil of 
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TABLE ~ Fourier Transforms 
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Operation 

Addition 

Con}'UgatioD. '-

Dualitv.' 

Scaling (a real) 

Time shifting 

Tim.e cO[t'I.!olution 

Frequency convolution 

r'r"'\" . v11me mtegranon 
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'... ~ 

delta funC'tior; 

shifted delta ft;LCtfOfl 

uill~ step 

'l. 
~ 

t';' 

nJn-th power 
8"+~ 

exponentia; decay 

twc--sided e).yoner.tiai der-vay 

exponential approach 

sme siniwt\ , I 

cosine 

hyperbolic BiDe sin.h 

hY"jJerboEc ('~i.ae 

sin (wt) 

frequency differentia.tion tf(t) 

frequenc::.: n-ch differentIation 

time 2nd ·dL"ferentiation 

time 7~·th differentiation 

time integration rt N_1 \d- - {o; '" 
Joj\ I' -\"" .. 

frequency int.egration If{ti
t ".' 

tL.'1l8 inverse 

time differentiation 



rroperties of Laplact Transforms 

·Tin:e~sh!ft r~i > 0 

d! 
sF(s) 

Time integration: J 
G 

s 

Linearity: qr(t) -+ bg(t) aF(s) + 

VI
/ Convolution Integral: * 

vi) Frequeney-shift: 

vii) Multiplying by I. 
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