S2 Problems, chapter 1

Chapter 1: Continuous-Time Signals and Systems

1.1! The signals in Figure 1 are zero except as shown.

(a) For the signal x(t) of Figure 1(a), plot
(i) x(—t/3) (iii) =(3+1)
(i) =z(—t) (iv) =x(2-1)

Verify your result by checking at least two points.
(b) Repeat (a) for the signal x(¢) of Figure 1(b)

(c) Repeat (a) for the signal z(t) of Figure 1(c)
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Figure 1: Three signals
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S2 Problems, chapter 1

1.22 The signals in Figure 1 are zero except as shown.

(a) For the signal x(t) of Figure 1(a), plot
(i) 4dx(t) -2 (iii) 2x(2t) +2
(i) 2z(t) +2 (iv) —4dx(t)+2
Verify your result by checking at least two points.

(b) Repeat (a) for the signal x(t) of Figure 1(b).

(c) Repeat (a) for the signal x(t) of Figure 1(c).
1.3% You are given the signals z(t) and y(t) in Figure 2.

a) Express y(t) as a function of z(t).

b) Verify your result by checking at least three points in time.
c) Express z(t) as a function of y(t).
)

d) Verify your result of part (c) by checking at least three points in time.
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Figure 2: Two signals

1.4* Given
x(t) =4t +2)u(t+2) —4tu(t) —du(t —2) —4(t —4)u(t —4) +4(t —5)u(t—5)

, find and sketch z(2t — 4).
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S2 Problems, chapter 2

Chapter 2: Discrete-Time Signals and Systems

2.1 Determine which of the following discrete-time functions is different:
(a) x1[n] = u[n] + u[—1 — n]
(b) mafn] =322 6[n — k]
) @3[n] = u[n] + u[-n]
)

X

w

(c n
(d) z4[n] = ul—n] +u[n —1]

2.2'7 The signals in Figure 3 are zero except as shown.

(a) For the signal z,[n| of Figure 3, plot the following

(i)  x4[3n] (iv) x,[3 —n]
(i) @a[-n/3] (v)  zofn—3]
(iii) x4[—n] (vi) x,[-3 —n]

(b) Repeat (a) for the signal x;[n| of Figure 3.
(c) Repeat (a) for the signal z.[n] of Figure 3.

(d) Repeat (a) for the signal z4[n| of Figure 3.

2.3'% The signals in Figure 3 are zero except as shown.

(a) For the signal z,[n| of Figure 3(a), plot the following

(1) 2 —3wz,[n] (iv) 3 —z4[n]
(i) 2x,[—n] (v) 142z,]-2+n]
(iii) 3z4[n — 2 (vi) 2x4]—n]—4

(b) Repeat (a) for the signal x[n] of Figure 3(b).
(c) Repeat (a) for the signal z.[n] of Figure 3(c).

(d) Repeat (a) for the signal x4[n] of Figure 3(d).
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Problems, chapter 2
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Figure 3: Discrete Signals
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S2 Problems, chapter 3

Chapter 3: Continuous-Time LTI Systems

3.12 Consider the integrator in Figure 6. This system is described in Ex-
ample 3.1 (PPR) and has the impulse response h(t) = u(t)

(a) Using the convolution integral, find the system response when the input
signal z(t) is

(1) wu(t-2) (iii)  wu(?)
(i) e tu(t) (iv) (t+Du(t+1)

(b) Use the convolution integral to find the system’s response when the
input x(t) is

() —tu(®) i) (f— Du(t—1)
(i) e Ptu(t) (iv)  u(t) —u(t —2)

(c) Verify the results of part (a) and (b), using the system equation
y(t) = ['_x(r)dr.

x(0) Integrator > ()

Figure 6: Ideal integrator: y(t) = [*_ a(r)dr

3.2% Suppose that the system of Figure 7(a) has the input z(t) given in
Figure 7(b). The impulse response is the unit step function h(t) = u(t). Find
and sketch the system output y(t).
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(a) System (b) Input signal z(t)

Figure 7:
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S2 Problems, chapter 3

3.3% For the system of figure 7(a), the input signal is z(t), the output signal
is y(t), and the impulse response is h(t). For each of the cases that follow,
find and plot the output y(t). The referenced signals are given in Figure 8.

(a) =x(t) in Fig (a), h(t) in (c) x(t) in Fig (a), h(t) in

Fig (b) Fig (4
(b) z(t) in Fig (a), h(t) in (d) «(¢) in Fig (a), A(t) in

Fig (0 Fig (2)
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Figure 8: Signals
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S2 Problems, chapter 4

Chapter 4: Discrete-Time LTI Systems

434 Consider the convolution sum

[e.9]

yln] = z[n] x hin] = > w[k]hn — k] .

k=—o0

Show that-thissum-also-ean-be-expressed-as

i~ tleeeled = 3 Akl = 4

4.2"2 Show-that—{or-anv{unetion ¢lnl:
gtafdtnl—=ginl-

4.3% Given the LTI system of Figure 10, with the input z[n] and the impulse
response h[n|, where

wo{ L 1sn<o pp = {2 2l
= 0, otherwise = 0, otherwise

Parts (a), (b) and (c) are to be solved without finding y[n] for all n.
(a) Solve the system output at n = 5, that is find y[5].

(b) Find the maximum value for the output y[n].

(c) Find the value of n for which the output is maximum.

(d) Verify the results by solving for y[n| for all n.

(e) Verify the results of this problem by using Matlab.
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Problems, chapter 4

x[n]
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Figure 10: Discrete system.

44PPR 10.4
45PPR 10.6
46PPR 10.8

4- 2


hana
Cross-Out

hana
Cross-Out


S2 Problems, chapter 4

4.10°° Consider an LTI system with the input and output related by
y[n] = 0.5z[n — 1] + 0.7z[n] .

(a) Find the system impulse respons h[n].

(b) Is the system causal ? Why?
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