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Question # 1:

Graphically convolve the two signals shown below:
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(Marks 10)
Solution:
Question # 2:
Find the Fourier Series Coefficients of the following signals:
. 21
1. x[n] = sin(wyn), where w, = ~
2. x[n] =1+ 3cosznTn
(Marks 07)
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The Fourier series coefficients are:



ap=0,a; = Z—j,a_l = _2_]'
3. x[n] = 14 3cos ="
x[n] =1 +g(ej2nTn N e‘fZ"T")
The Fourier series coefficients are:

3

a0=1,a2= yA_y =
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Question # 3:

Determine system function of a system having impulse response of h(t) = e~ 3tu (t).
If the input to this system is x(t) = e ?tu (t), find its output y(t) using Fourier
transform.

(Hint: e~ %u(t) = —

a+jw

)

(Marks 07)
Solution:
Let the output of the system by y (t). We know that:

Y(w) = X(w)H(jw)

Here:
H(jw) =
() 3+jw
And:
X(jw) =
() 2+ jw
Therefore,
o =[] 2 7l
(o) = 2+ jwll3+jw
1
Y(jw) =
U0) = a3 i) G +jw)
Using partial fractions expansion we get:
1 A B

Yio) = sioG o - @+jw T Grjw !

Cross multiplication yields:
1=AB+jw)+B2+jw)
Putting jw = —3, gives:
1=AB+ (-3)) + B2+ (-3))
1=AB-3)+B(2-3)
1=B(-1)=B=-1



1=AB+jw)+B2+jw)

Putting jw = —2, gives:
1=ACB+(-2)+B2+(-2))
1=ACB-2)+B(2-2)
1=4A01)=A4=1
Putting values of A and B in eq(1) gives:
, -1 1 1
V0o = i) T Grje) ~ @tje)  Gtjw)

Taking the inverse Fourier transform, we obtain:

y(t) = e ?u(t) — e 3tu(t)

Question # 4:
Consider a discrete-time LTI system with impulse response:
1 n
hln) = (3) wln]
Use the Fourier transforms to determine the response y [n] to the given input:
3 n
x[n] = (Z) uln]
(Marks 06)
Solution:
Let the output of the system by y [n]. We know that:
Y(e) = x(e/*)H(e)
Here:
H(eo) = —
1— 1 —jw
5 e
And:
. 1
jw =
X (e ) . 3 .
z€
Therefore,
. 1 1
]a) —
Y(e ) 1_§ —jw][l_l —jw
¢ 2¢
. 1
Y(ef“’) =
3 _. 1 .
(1-ge7o)(1-2¢7)
Using partial fractions expansion we get:
Y(e/®) = ! = 4 + 5 - eql
N 1 . 3 .\ 1 . 3 _.
(1-ze@)(1-gere) (1-ze@) (1-ge)

Cross multiplication yields:
3 . 1 .
= ——pJ® ——epJ®
1=A4 (1 7€ ) +B (1 5 € )

Putting e /¥ = 2, gives:



~ 3 1
1 —A<1—Zx(2)>+B<1—§x(2)>

1 =A(¥) + B(0)

Putting e /@ = g, gives:

=41 50) o156
1 :A(O)+B(¥>

1
1=8B (§> =B =3
Putting values of A and B in eq(1) gives:

. -2 3
Y(e/®) = +

1 _. 3 .
(1-ze@) (1-gee)
Taking the inverse Fourier transform, we obtain:

n 1 n

y[n] =3 (Z) uln] — 2 (E) uln]

Question # 5:
Using partial fraction expansion and the fact that:
n

@"uln] & —— , |z| > [al

Find the inverse z-transform of:
1-1z-1
— 3
X(2) = (1-z-1)(1+2z-1) ’ 2| > 2
(Marks 10)
Solution:
Using partial fraction expansion:
1
1-3zz7" A B
X(2) = 3 - eq(1)

A—zD0+22D) -z 2z D
Cross multiplication gives:

1
1 —§Z_1 =A(1+2z7HY)+B(1-2z1

Putting z71 = 1, gives:
1
1 —5(1) =A(1+2(1))+B1-1)
3-1
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Putting z71 = — %, gives:

7 3 7 2
6_3(2)=>A_6X3_
Putting values of A and B in eq(1) gives:

2 7
9 + 9
1-z1YH @@+2z71

Taking the inverse z-transform, we obtain:

X(z) =

xln] = Suln] + 5 (~2)"uln]

Question # 6:

Using the partial fraction expansion, determine the sequence x [n] that goes
with the following z-transform:
3z71

(33

X(z) =

(Marks 10)
Solution:

Since x [n] is absolutely summable, the ROC must be |z| > % in order to

include the unit circle.
Using partial fraction expansion:

3z71 A B
X(z) = = + - eq(2)

(- 5) () (-3 ()

Cross multiplication gives:
3z7' =4 (1 + 1Z"l) + B (1 —lz‘l)
4 2
= —4, gives:
1 1
3(-4) =A <1 + 7 (—4)) + B <1 —5 (—4))
—12=A(00)+B(1+2)

Putting z ™1



12
~12=BQR) =B =——=—4

_1:

Putting z 2, gives:

1 1
3(2) =A<1 +Z(2)>+B<1—E(2)>

6=A(1+%)+B(0)

6_A(2+1)
B 2

=)= =0 (3)=s

Putting values of A and B in eq (2) gives:

L . S
(-5 (3 3 (e

Taking the inverse z-transform, we obtain:
n n
1

x[n] = 4(%) uln] — 4(— —) uln]

Good Luck



