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1. a) The discrete-time signal x;[n] is shown in the figure. Sketch of the following signal. (4 PT)
X1[2n-1] + u[2n+3]
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b) Express the signal in the following figure in terms of elementary signals

Solution
X(O)= r(t+1) — r(t) + u(t-1) -3 u(t-2) + r(t-2) — r (t-3)

OR
X(t) = (t+1)(u(t+1) - u(t)) + u(t) + u(t-1) — 3u(t-2) + (t-3)(u(t-2)- u(t-3))




2. Find y[n] for given x[n], and h[n].

Solution

h[n] = 8[n] + 25[n-1] + 35[n-2] + 25[n-3] + O[Nn-4]

y[n[ = X[n] * h[n] = X[n] + 2xX[n-1] + 3X[n-2] + 2X[n-3] + X[n-4]

y[n1={2-2,-1,321,3,912,8,3}

y[n] nonzero fromn=-3to 7
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3. Consider the continuous -time system described by BGPT)
y(t) = x(t/2)

i. Isthe system memoreyless? Justify your answer
ii.  Is the system time stable? Justify your answer
iii. s the system causal? Justify your answer
Iv.  Isthe system linear? Justify your answer
v. Isthe system time invariant? Justify your answer
Solution

y(t)=x(t/2) I1tis NOT memoryless:  y(2) = x(1), y(3) = x(1.5)

If|z(t)] = Mx < =, Vt —itshouldbethat |y(t)] = My < =, VtC
i, ly(e) = Ix(t/2)] = Ix(¥)] tthe system is stable.

iii. Itis NOT causal, because it depends on future values of the input x(t):For example:
y(-1) = x(-0.5), y(-4) = x(-2).

iv. If the input to the system is axa(t) + bxg(t), then: y(t) = axa(t/2) + bxg(t/2))
aya(t) + byg(t) = axa(t/2) + bxg(t/2) We see that y(t) =a ya(t) + b yg(t). Thus, the system is linear.

v. The response of the system to a shifted input x(t-tp)should be the same as if the output y(t)has been
shifted by to, i.e., y(t-to) Response of system to shifted input Xx(t-tp): yi(t) = x(t/2-tp). Output
y(tshifted by to: y(t-to) = X((t-to)/2). We see that y(t-tp) # yi(t). Thus, the system is NOT time
invariant.



4. Determine y(t) where x(t) and h(t) are given below. (9 PT)
) = h (1) | >3

x(t) = e (u(t+2) - ul(t-2)) hi{t) = ult) - u(t-2)
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t<—2ort=4: w(1r)=0, vV, = y(t)=0t<—-20ort=>=4



