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Question 1 [25] 

a) Define the following tenns: 
i. Signal 
ii. System 
iii. Deterministic signal 
IV. Random signal 

[2] 
[2] 
[2] 
[2] 

b) For any arbitrary signal x(t), which is an even signal, show that: 
co co 

JX(t)dt= 2 fX(t)dt~~ 
-co 0 

[8] 

c) Using figure 1.1, write the mathematical expression of: 
i. x(t) 
ii. x(t) 
lll. And plot x(t) 

[3] 
[3] 
[3] 

2

~J 

Figure 1.1 
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Question 2[25] 

a) 	 A continuous- time signal X (t) is shown in figure 2.1, sketch and label each of the 
following signals. 

i. X(4-i) 	 [3] 

11. [x(t) + x(-t)]u(t) 	 [4]I X(t) 
! 
; 

- :;.----r:,, _____ ' _____•. 
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Figure 2, I 

b) 	 Determine ifthe following signals are periodic; if periodic, give the period. 
i. x(t) = cos(4t) + 2sin(Bt) 	 [3] 
ii. x(t) =cos(3rrt) + 2cos(4nt) 	 [3] 
III. x[n] =10cos(16rrn) 	 [2] 

c) 	 Determine if the following systems are: (i) time-invariant, (ii) linear, (iii) causal,. (iv) and 
(v) memoryless 

i. y[n + 1] +4y(n] =3x[n +1]- x[n] 	 [5] 
ii. y[n] =nx[2n] 	 [5] 
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Question 3 [25] 

a) 	 Find the convolution integral ofx(t) and h{t) and sketch the convolved signal. [12] 
x(t) = (t -l){u(t -l)-u(t - 3)} and h(t) = [u(t + 1) - 2u(t - 2)] 

b) 	 Consider"the Resistor-Inductance (RL) circuit in figure 3.1. Find the differential relating the 
output voltagey(t) across R and the input voltage x(t) [5] 

L 

+ 

+ 

R )'ttl 


.', • 	 i 

Figure 3.1 

c) Determine the discrete-time convolution sum ofthe given sequences: [8] 

x[n] = {l,t,3 ,4} and h[n] = {l,~ l} 
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Question 4 [25] 

a) Write the input-output equation for the system shown in figure 4.1. 	 [5J 

x{n) 

+ 

Unit 
dtlay 	

ytnt 

+ 
+ 

Fi~ure 4.1 

b) Find the total response of the system given by:· 	 [10J 
d2y(t) dy(t)

dt2 + 3(it + 2y(t) =2x(t), 

with yeO) =-1; d~~t)\ -:::.1 and x(t) =cos(t) u(t) 

t-:::o 

c) Compute the inverse Laplace Transforms of the following functions: 
X 10(s+1) 

[3]I. 	 (s) = (S2 +4s+8)s 


= 10(s+1) e-2s
Xes) 	 [4]11. s2+4s+3 

d) Compute the Laplace Transforms of the following function: 
I. x(t) = u(t) - e-2t cos(10t) u(t),: 	 [3] 
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• I 

Ttble ofl&Plq Iti!JlUorms 

delta funct.ion 8{t) £. 1.~
.' ....., .. "•." "£' 

shifted delta fw:lctkm 6(t-4) ~ e-IU. 

\Ulit step u(t) ~ ! 
" ramp tu(t) ~ ~ 
),parabola tlu(t) <:b. I'S 

tB ntn-th poM!I' ~ ;;m:' 

expooentiaJ decay e-ai ~ -L..... 
two-sided CIXpOI181ltia] decay e-a.lct ~ 2a.," ;r.:;z: 

te-' ~ 1 
(..+0)' 

(l-st)e-U ~ (..1.)*1 
exponeatiaJ. approadl 1-e-' ~ IS, 

.{.+o) " 

wsiDe siD(wt) ~ ~ 
cosine Cl08(wt) ~ • ~ 
hyperbolic_ .~, lrIaiDh(C&1t) ;r::;Jl: 

hyperbolic oosiDe COlh,(wt). ,~ •-;r::;;r 
a-·~(~) , <:b fII 

er:ponentiaJly ~- ,- , 
(.t+a.)iQ

'. :.-~ 

exponeutiaUJ ~ 00&ine e-dCOl(wt) <:b {~~ 
frequency ~iJferentiaticn tJ(t) ~ -F'(s) 

frequency n-Ul di.fhentiatioD '-let) ~ (-l)-F<")(,) 

timo di1fmmtiation /'(t) =I /(t) ~ .sF(.) - /(0) 


time2nd~n pet) == dt1" I{t) ~ "F(a) - sl(O) - r(O) 


time n-t.h different.iatiion ~fl){t) = $cf{t) ~ ..nF(a) - .i,,-l/(O) - ... - f(~-l}{O) 


time lDtegrab to f('T)d:T =(u. net) ~ ~F(.) 
frequency in&egraticm l/(t) ~ 1,00 F(u)A 

. t:. F(·)-r1 ·timebmae rl(t) ~ . 
time ditfenmtlaiiou f-"{t) ~ . !$;l 

.

rJO) ~ t:.:J!!l. £. 
, + .. + ."'- +... + • 

". -j t..i.-"-.l 

c. j ) 
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Properties of Laplace Transfonns 

i) Time-shift (delay): l(t-to)~F(s)e-sIe t to> 0 

ii) Time differentiation: df{/) ~sF(s) -1(0) 
dt 

iii) Time integration: jf(t)dt~ F(s) 
o s 

iv) Linearity: af(t)+bg{t)~aF{s)+bF{s) 
v) Convolution Integral: x{t)*h{t)+-4X(s)H(s) 

vi) Frequency-shift: etrl l(t)+-4F(s-a) 

vii) Multiplying by t: tf{t)~- dF{s) 
..'.. tis 
L (s) ~viii) Scaling: 1 ,7" a>OI(at)~-F 

a. a 

ix) Initial Value Theorem: lim{sF(s)}:: 1(0) 
S-+«I 

x) Final Value Theorem: ~{sF(s)} == I(CX) 

Stgdard Table of Powed l\eslXmse or PartigI1ar Solutions 

lD.put Particular SolutioD. 
1 exB(t) 00 +olx(t)+ ...+a.,x*(/) 

2 cx·(t~t) (Do +"tx(t) + ... +O.x""(t»)eG(1) 

3 cx·(t)ros(bx(t») (Do +~x(t)+ ...+a..x-'(t»)cos(~t»)+(co +c.x(I)+ ... +c.x-(t))sitl(b.x(t») 

4 cx"(t) sin (b.x{/») (Do +~x(t)+ ... + a.x-'(t) )sin(In:(t)) +(Co +c}x(t) + ...+c.x""(t))cos(b.x(t») 

(II) 



