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Answer ALL questions.
PART A — (10 x 2 = 20 marks).

Give the mathematical and graphical representations of a discrete time ramp
sequence.

Evaluate the following integral
1

[@*+8) 5@ de.

-1

State Dirichlet’s conditions.

If X(jQ) is the Fourier transform of the signal x(f), what is the Fourier

_transform of the signal x(3¢) in terms of X (jQ)?

If the system function H (s)=4—i2'; .Re(s)>—2‘, find the impulse response
. - S+ . h

h() .

Two systems with impulse response h(t) =e™u(t) and h,(t)=8(-1) are

connected in series. What is the overall impulse response h(t) of the system?



10.

11.

A continuous time signal x(f) has the following real Fourier transform :

1,|Q|<107

0, otherwise

X(jQ)Z{

Is x(¢) band limited? If so, find the Nyquist rate.

.The DTFT of a discrete time ‘signal  x(n) is given as

X (e/*)=20%" +3+4e™ ™ ~2¢%" Find the time domain signal x(n) .

The inpt.lt x(n) and output y(n) of a discrete time LTI system is given as
x (n)={1; 2, 3,4} and y(n)={0,1, 2, 3, 4} . Find the impulse response h(n).

z—]

Given the system function H(2)=————
' z2 4227 +4

. Find the difference equation

representation /of the system. | | :
PART B — (5 x 18 = 66 marks)

(a) A discrete time signal % (n) is shown below :

A\

2 ()

A\I \IE,

Plot the following signals :

G x[n-2] . : (2)

iy xfn+1] 2

Gi) x[-n] @

Gv) x[-n+1] @)

) =x[2n] (2)

(vi) x[-2n+1]. (3)
Or

(b) A continuous time system hag the input-output relation given by
y(t)=tx ¢ -1) :
Determine whether the system is , oK
@ Linear (€)]

(i)} Time-invariant €))
(ifi) = Stable - 6))
(iv) Memoryless (2
(v) Causal. ' (2)
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(8)

(b)

(a)

(b)

(a)

(b)

Find the Fourier transform of x(t):e"’ltl, a>0 and sketch its

corresponding magnitude spectrum.
Or

-al¢|

Find the Laplace transform of x(f)=e , q' >0 and its associated ROC

and indicate whether the Fourier transform X (jQ) exists.
Find-the output y(t) of the system
A 1 ,
H(s)=—— Re {s}> -2
' s+2 :
for the input x@) =e > u(t). -

Or

A causal LTI system satisfies the linear differential equation

d? o PN S R
—dt—zy(t)+7dty(t)+l2y(t)-(££x.(t)_+2;x(t)

(i)  Find the frequency response H (jQ) of the system. (6)
() Find the output y(t) of the system for the input x({)=e 2 u(t). (7)

Let X(e’) be the Fotirier transform of the sequence «[n]. Determine in
terms of x[n] the sequence corresponding to the following transforms

using the properties of DTFT. Also prove the propeities used.

G Ky )

G) X' (e ) (3)

(i) J-=X(e), e o ®)

() 5-X()OX () | (4)
Or

Derive the z—transform of the following sequence
x[n] =sin(w, n) uln]
Also specify its ROC.
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(a)

(b)

(@

(b)

Let y[n]=x[n]*h{n]

_Whexfe x[n] é(%)" u[n] i

hl[n]ﬁ%)’f uln]

Find y(z) by using the convolution property of z-transform and find
y[n] by taking the inverse transform of y(2) using the partial fraction
expansion method.

Or

. A causal DT LTI system is described by the difference equation

yin-2] —l y[n '-‘1]+l yin] ,=x[ﬁ]

Determine the system function H(z). Also plot the pole -zero plot and
determine whether the system is stable. »

PART C— (1 x 15 = 15 marks)

Given the impulse response of a discrete time LTI system

hin] =[-2 (%)f +3(%)” 1"!”] |

(i) Find the system function H(z) of the system
(i) Find the difference equation fepresentation of the system

(iii) Find the step response of the system.
Or
The input output relationship of a discrete time system is given by
yln] —% y[n-1]= x[n]. Find the response y[n] if the Fourier transform

of the input x[n] is given as X(ej"')=,—11—_jw.
1-%
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