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Q1 |a. Consider the signal shown in figure 1. (6 [12]
y() = (3)x(=3t + 3) 1
(i) Sketch the signal x(t).
(ii) Sketch the even and odd part of x(t). -
-1 ! !
Figure 1
b. A causal LTI system with input x(t) and output y(t) is described as
dy(t) _qx) N,
0 Ty == —x();
Find the output y(t) of the system if the input is x(t) = e~ *u(t).
***All the sketches need to be clear and legible, with proper labeling of the x-axis and y-axis values***
Q2 | Determine and sketch the overall impulse response (H[n]) of the system shown in figure 2, [13]

where hy[n] = (2)"u[-n];
ha[n] = (a)"u[n};
hs[n] = 8[n] - (a)6[n — 1];
ha[n] = [n = 1u[n];
hs[n] = 8[n] + nu[n — 1;

H[n] should be sketched forrange -5 <n <5

—ﬁ{, haln]
x[n]
—{ utl f— matnl o
_.4 hs[n] |
Figure 2

***All the sketches need to be clear and legible, with proper labeling of the x-axis and y-axis values***
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Q3 | Figure 3 shows periodic signals having exponential Fourier series coefficients as shown below: [13]
Fs FS Fs
X1 (t) g, X3 (t) = bk! and X3 (t) O C
a. Using Fourier series properties (differentiation and linearity), compute a;. Sketch
|ag |vs k for the range of one period of the signal x; (£).
b. What is the relationship between x; (t)and x, (t)? Obtain b, in terms of a,.
c. What is the relationship between x,(t)and x3(t)? Obtain ¢, in terms of a.
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Figure 3
***A|| the sketches need to be clear and legible, with proper labeling of the x-axis and y-axis values***
Figure 4a shows two bandlimited signals m(t) and p(t), having Fourier transform M(jw) and | [12]

Q4

P(jw), respectively. Figure 4b shows a transmission scheme. Assume q(t) = 2 cos(100t), and

s(t) = q(2t). Determine and sketch Fourier transform of q(t), r(t), s(t)and z(t).

where q(t) g Q(jw), r(t) - R(jw), s(t) 4 S(jw), and z(t) FHT Z(jw),

Pliw) N m(t) ra) (;?_.z(t)
(W W > ‘]J(t)*“—* s(t)

| 1 v(t)
b 0¥ a

Figure 4a Figure 4b
=exp]| the sketches need to be clear and legible, with proper labeling of the x-axis and y-axis values***
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