Practice Problem Set #1

1. For each of the following signals, determine whether it is periodic, and if it is, find the fundamental
period:

(a) x(t) = cos’(2wt)
(b) x(2) = sin’(2¢)

(c) x(t) = e *cos(2mt)
(d) x[n] = (-1)"

() x[n] = (-1)"

(f) x[n] = cos(2n)

(g) x[n] = cos(2mn)

2. Categorize each of the following signals as a finite energy signal or a finite power signal, and find the
energy or time-averaged power of the signal:

t, O0=t=1
(@) x(1) =42-¢t 1=t=<2

0, otherwise

n, 0=n<3$§
(b) x[n] =410—-n, S=n=10

0, otherwise
(c) x(t) = 5cos(wt) + sin(5Smwt),—00 <t < 00

R it

5 cos(':rt) -05=t=0.5
otherwise

(e) x(¢) =

sm(':m) —-4=n=<4
otherwise

*

(g) x[n

cos(am), —-4=n=<4
otherwise

(h) x[n] = {COS(M), n=0

0, otherwise

3. For the triangular pulse signal x(t) shown below, sketch each of the following signals derived from x(t):

x(t)

1
(a) x(3t) (d) x(2(z + 2))
(b) x(3t + 2) (e) x(2(t - 2))
I S A (c) (-2t — 1) (f) x(31) + x(3t +2)




4. For the following sinusoidal signals, find if each signal is periodic and determine its period:

(a) x[n] = 5sin[2n]

(b) x[n] = 5cos[0.27n]
(c) x[n] = 5cos[6mn]
(d) x[n] = 5sin[6mn/35]

5. The systems that follow have input x(t) or x[n] and output y(t) or y[n]. For each system, determine
whether it is (i) memoryless, (ii) stable, (iii) causal, (iv) linear, and (v) time invariant.

(a) y(z) = cos(x(t))

(b) y[n] = 2x[n]u[n]

(€) y[n] = logo(|x[=]])

(d) y(t) = [Lx(r)dr

(e) y[n] = Zh-—wx[k + 2]

0 (1) = (0

(g) y[n] = cos(2mx[n + 1]) + x[n]
() () = {0}

i) y(r) =x(2-1)

§) ¥ln] = x[n) Z- 8[n — 2k]
(k) y(2) = x(t/2)

() y[n] = 2x[27]

6. A system H has its input-output pairs given. Determine whether the system could be memoryless,
causal, linear, and time invariant for systems (a) and (b) signals shown below. For all cases, justify your
answers.
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