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1.| (@). For the signals shown below, find x; (t) x x,(t) [5]
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(b). Find the £ and £, norms of the vector a = [3, —2]7.

2| Classify the following signals: [10]
a. x;(t) = cost + siny/3t as periodic or non-periodic. If periodic, find the

fundamental period.
b. x,(t) = Ae~* u(t), @ > 0 as energy or power signals. Also, find the

power/energy.
c. x3[n] = 2e/3™ as energy or power signals. Also, find the power/energy.

d. x4[n] = cos G nn) sin G nn) as periodic or non-periodic. If periodic find the
fundamental period.




£

Solution : i) x(f) =cost +sin/Z‘t

Compare with, Wt} = cos2nmft+sin 21[f')f
2afyt = fi= ”n T Hence T) =2n
and anfotl = v;. fp = ‘3. , Hence T, _%u 2L
The ratio of two periods is, Ting 228 _‘g Since the raho —1 is not ratio of two >
T» J2n Tz

integers (i.e. not rational number), the signal is non-periodic.

(ii).
This signal is non periodic and of infinite duration. It can be energy signal.
Therefore calculate its energy directly as per step 3

E = Il,\ﬂ)|2dt

o
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The energy is finite and non-zero, hence the given signal is energy signal with E=

(iil).
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Since power is finite and non zero, the signal is power signal.

(iv).




ii) x(n) = cos!’ o ]ﬁi
i) x(n) = | 5 |

=

/ I 3 /
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and = = = = N, = 15
and f5 5~ N, >
N : ’ ; x
Since both frequencies are rational, and Nl = 1, the signal is periodic. The

fundamental period is,

N = N;=N,=15

| (a). A system is represented by the following difference equation:
ym) =3y’(n—-1) —nx(n) +4x(n—1) —x(n+1),n=0
Is the system linear, time-invariant, stable and causal?

a. The system is non-linear as the expression contains square terms
b. If the time is varied in the given expression fromnton — k
yn—k)=3y*(n—-k—-1)—-(n—-kx(n—k)+4x(n—k—-1) —
x(n—k+1) (1)
Instead, the expression should be
yn—k)=3y*(n—-k—-1)—nx(n—k)+4x(n—-k—-1)—x(n—k+1)
)
Hence (1) # (2). Thus, the system is time variant
c. The fourth term in expression specifies that the system depends on the future
inputs hence, denoting that the system is non-causal

(b). Show that the system described by the following equation is linear.

dy _
It + 3y(t) = x(t)

To check linearity, consider the following equations
211 3y, (1) = £i(0); (1)

D2 1 3y,(t) = f,(t) 2
Multiplying equation (1) with K;and (2) with K,and summing them to establish the
homogeneity and superposition properties yields equation (3)
% [K1y1(t) + Kpy, ()] + 3[Kyy:, () + Koy, (0)] = K fi (8) + Ko f>(8)
@)
From equation (3) it can be inferred that
y(t) = K1y, (1) + Kpy,(t)
(4)
f(®) =K fi(t) + K, £,(t)
(5)

[8+2




Therefore, when the input is (5) the response is (4) which proves that the system is
linear.

(i) Determine the compact trigonometric Fourier series.

| Determine the response of an LTI system characterized by an impulse response h(t) = [10]
u(t — 3), when a signal x(t) = e?u(—t) is given as input.
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_| For the periodic signal x(t) shown in Fig. 1 below [10]




(i) Sketch the graph of trigonometric Fourier spectra.
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Fig. 1.

[

i) Compact trigonometric Fourier series.
To =107, wo = % = -_% Because of even symmetry, all the sine terms are zero.
L=
flt)=ag+ Za“ cos (%t) + by sin (1;:)
n=1
ag = % (by inspection)

2 on(B0) dem () (2= 2 (%)
“n = Tom _'ms 5 "~ 5r \n 5 -

e TR 5

*
by = %f sin (%t) dt =0 {(integrand is an odd function of t)
-

Here b, = 0, and we allow C, to take negative valuss. Note that Cr, = an forn=0,1, 2

ii) Trigonometric Fourier spectra:
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