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Question 1 [25]

a)

b)

c)

Define the following terms:

i. Signal
ii. System
iil. Deterministic signal

iv. Random signal

For any arbitrary signal x(t), which is an even Signal, show that:
o o
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Using figure 1.1, write the mathematical expression of:
i. x(t) ‘ ‘

il x(t)

iii. And plot x(t)
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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-)) | 3]
ii. x(t) + x(—~)Ju(t) ' () (4]

Figure 2,1

b) Determine if the following signals are periodic; if periodic, give the period.

i x(t) = cos(4t) + 2sin(8t) [3]
ii. - x(t) = cos(3nt) + 2cos(4nt) 31
iii. x[n] = 10cos(16mn) [2]

¢) Determine if the following systems are: (i) t

ime-invariant, (ii) linear, (i) causal, (iv) and
(V) memoryless : L
i y{n + 1] + 4y[n] = 3x[n + 1] ~ x[n] [51
ii. y[n] = nx[2n] [51



Question 3 [25]

a) Find the convolution integral of x(t) and h‘(f) and sketch the convolved signal. [12]
x(t) = (¢ — D{ult — 1)—=ult —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 voltage y(t) across R and the input voltage x(t)

(5]
L
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X1 R A
Figure 3.1
¢) Determine the discrete-time convolution sum of the given sequences: (8]

x[n] = {1,%,3 A}and h[n] = {1, % 1}



Question 4 [25]

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

(3]

x{n] |

¥l

Figure 4.1
b) Find the total response of the system ‘gi\fén by: ; [10]
d?y(t) . dy(®)
= t
Y ;3 ot + 2y(t) = 2x(t),
t
withy(0) = -1; —2/—(-—2 - 1 and x(t) = cos(t) u(t)
t=0
¢} Compute the inverse Laplace Transforms of the following functions:
. 10(s+1) ‘
i. X(s) = rasie)s (3]
i X(s) = FE ooz | 4]
d) Compute the Laplace Transforms of the ﬁ)‘ﬂoiyi_ng function:
i. x(t) = u(t) — e2* cos(10t) u(t) - . 3]



Table of Laplace Transforms

delta function Cowy s
" shifted delta function t-a) &= e
unit step ) == L
ramp . W) == %
pambals P = X
. exponential decay T
two-sided exponential decay I
R e e
V (-a)e o iy
exponential approach - == Y
gine sn(wt) = ra
cosine cos(wt) == iy
hyperbolic sine snh(wt) == %y
hyperbolic cosine omhfut) = gty
exponentially decaying sine etdn(et) ==
exponentially decoylog cosine. ¢ Hoos(u) L i
| frequency differentiation () === -F'(s)
frequency n-th differentintion - o) = (-1)*F")(s)
time differentiation 1'(t) =4 )y <= sF@)- )
time nd differentiation FO=5H) &= IFE)-sf0)-70)
time n-th differentiation Mg =dort) <2 SFE-"H0) - - fD()
time Integration Gfndr=(sf)) <= LF(s)
frequency integration -:-f B &= f:° Flu)du
time inverse R T
time differentiati ) == -!;(:l.;._.,‘f.lf: 0 +L-£¥l;_, +,"‘+w: g




Properties of Transforms

i) Time-shift (delay):  f(t—1,) "> F(s)e™, ,>0
ii)  Time differentiation: g‘%l%sF(s) - f(0)
iii)  Time integration: ]' LG é—"—-—)f—g-s-)-
8
iv)  Linearity: - af (f) + bg(t) <= aF (s) + bF(s)

v)  Convolution Integral: x(f)*h(t)<—=— X (s)H(5)
vi)  Frequency-shift: e f( > F(s-a)

vi) Multiplyingby £ 1f ()L .—-i‘%@ .

© viii)  Scaling; f(at}(——f-‘—é-irff(%}, a>0
ix)  Initial Value Theorem: lim{sF(s)} = /(0)
x)  Final Value Theorem: lim {sF()} = f()

Input . Particalar Solution
T ex™() a, +ax()+...+a,x"(t)
2| ex"(n)e™® (ay+ax(t)+... + 2, 5" (©))e=®

3| ex™(ryoos(bx(0) | (q, +alx(t)+.,.+a.x'(t))cos(b?c(t))+(co+Qx(£)+...+c.x'(t))si1i(bx(t‘))

4| ox"(t)sin (bx(r)). (ay +acx(ey .. +a,2(0)) sin(ba(6)) +( + Gx(0) +...+ ¥ (1)) cos (b))

where c,aa,ai,'a,,g,,,g,',c, are constants.




