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BIEL-007 : SIGNALS AND SYSTEMS
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Note : Attempt any seven questions. All questions carry
equal marks. Use of scientific calculator is allowed.
All the questions are to be answered in English

language only.

1. Sketch the signals: 10
(@ ut-5-ut-7
b)) ut-5+ut-7
© tZhut-1)-ut-2)
d ¢t-49ut-2)-ut-4)]

T T
e) Afut+ 5)—U(t— 5)]

2. (a) Find the even and odd components of
x(t) = edt. 5

(b) Show that the product of two even signals
or of two odd signals is an even signal. - 5
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3. (a)

Determine whether the following signals -
are energy signals, power signals, or
neither : ' 5

@) x@)=e2ult),a>0

(i) =x(t)=tult)

(b) For the signal shown in Figure 1, sketch

and label each of the following signals : 5

1) f(t)

1) ft+6)

A flt)
05 f==-=ommmmmmy
6 '/\' >
0 1/12 15 24
—14eeu-
Figure 1
4. Show that: ' 10
(a) xIn] * §[n] = x[n]
(b) x[n] *8n-nyl=xn- nO]
n
(¢) x[n] *uln] = ZXIk]
k=-— o
n-— no
(d x[n]*un-ny= Zx[k]
k= -~ 00
BIEL-007 2



6. Evaluate y[n] = x[n] * h[n], where x[n] and h[n]
are shown in Figure 2,
(a) Dby an analytical technique,

(b) by a graphical method. 10
xfn] - hin]
1
-1 01 2 3 " -1 01 2 B
‘Figure2

6. Consider the discrete time system in Figure 3.
Write a difference equation that relates the

output y[n] and the input x[n]. 10
x[n] + q[n]
Unit
Delay
q[n-1]
Figure 3
7. (a) Find the trigonometric Fourier series for
x(t) shown in Figure 4. 5
4 x(t) ’
W /l/l/
} } ' >t
-2n -n O T 2n
Figure 4
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(b) Find the Fourier transform of the
rectangular pulse x(t), defined by 5

1, |t|<a
x(t) =
0, |t|>a

8. (a) Find the Fourier transform of the signum
function, sgn(t), which is defined as 5

1, t>0

sgn(t) = {
-1, t<0

() Find the Fourier transform of the periodic
impulse train defined as 5

STO(t)=Z 5 (t — kTp)

k== o

9. Find the Z-transform x[z] and sketch the
pole-zero plot with the ROC for each of the
following sequences : 3+3+4=10

n n
@ xlnl=(2| unl+ (%) uln]

n n
(b) x[n]l= 1 uln] + (%) u[-n-1]

n n
(© x[n]= 1 u[n]+(%) u[-n-1]
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10. (a) Find the inverse Z-transfdrm of

x@=—2, |z| >2.
z—2

(b) Write down the properties of ROC in
Z-transform.
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