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Important Notes for Students and Invigilators

Please Answer All Questions.
You may use only the main course textbook (Signals and Systems by Simon Haykin) in the exam. No other materials are

allowed.

Make sure that there is no undesirable writing or note in the textbook. If anything is written in the book, the books will be
taken away and disciplinary action may follow.
No mobile telephones or computers are allowed in the exam room. Hence, strictly no soft copies of books or other materials.
Students are not allowed to leave the exam room within the first 30 minutes. Late comers are welcome in the first 30 minutes.

Formula Sheet for Signals and Systems
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Q1. a) Sketch and label the even and odd components of each of the signals shown in the Figure. b) Find the energy in each
of these signals in the Figure. Hint: The energy in x(t) and x(—t + 2) is same

X(t t
T ® X(t) X[n] X[n]
2 3
2 3
—E t { [ { [ » o>
0 2 201 ( 1 2 n 2-1 0 1 2 3 n
(1) (i) (iii) (iv)
ZTX@ o) X[n]
2 3
2
1
) ot t H ’ .
0l 2 2 10 1 2 n 210 1 23 n
%00 Xo(t) xe[n] Xe[n]
1 3
2 2
t t ‘ ‘ { ‘
N 0l 2 2 2 10 1 2 °n 2700 127 T
iii)
i)
-1
Xe[l’l] Xo[l’l]
1.5 1.5
1 1
0.5 0.5
t R A
2-1 0 123 n l l 0 1 23 n
11) iV)
-1

The energy in

3 o % 2 _ i Ty )
D E=[lx@Pdt=E=[t*dt =715 =1 E=[" |xo)fdr P Tofo [x(0)]? dr
i E = [T Ix(®)[2 de = [ 4670252 dt

E= x[n)[} P=1 Xx[n]
166_0'5t 2 2 | | \r_.w 2N + z I |

-0.5 ]O

T
= 16f le=05t| dt =
0

=-32(e"1—1) = 20.2

i) E = Yo _|x[n]|?> = 5 x 4 = 20, W) E=Y2 _olx[n]l?=12+22+32 =14



Q2) Find the convolution of the waveforms given in figure. Write down the convolution sum and solve the
summation for critical values of discrete time n. Draw the convolution of y[n] = x[n] * h[n].
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Q3.a) If the state variables are the outputs of the unit delays, label the figure below by placing the state variables
for the current state and the next state. b) Write down the state equations and the equation giving the
output. Find the state variable description of the system shown. Please give details of your derivation.
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Solution a)

y[n]

Solution b) The block diagram indicates that the states are updated according to the

equation

q:[n + 1] = 3q1[n] + 0q;[n] + 3x[n]

qz[n + 1] = 1q,[n] + 2q;[n] + 4x[n]
And the output is given by

y[nl = =2q1[n] + 1q;[n] — 2x[n]
We need to convert these equations into

qIn + 1] = Aq[n] + bx[n]
yln] = cqln] + Dx[n]

Rearrange (1) and (2) to have

atn+11= o Tl =6 2l + Bl

And
_ q1[n] _
yin =[-2 1| 0] - 2xin]
Comparing (4) and (6) then (5) and (7) we get
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