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10.

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

Sketch a continuous time real exponential signal x(t) = Ce™ ; when case
(a) a>0;case
(b) a<0;where C is a constant.

Find the odd component and even component of the signal x(t) = e ™ cost .

Find the Laplace transform of a causal exponential signal x(t) e u(t); where
a is a real constant and wu(f) is a unit step signal.

sl < W

Find the
o < W}

Fourier Transform of a signal x(¢) is given by X(jw) = {2
signal x(f) .

Define a causal system.

List the elements used for block diagram representation.

Determine the Z-Transform of the signal x(n)=a"u(n); where a is a real
constant and w(n)is a unit step signal?

Compute the Discrete Time Fourier Transform (DTFT) of a Unit Impulse
Signal &(n).

What is Finite Impulse Response System?

Draw the block diagram representation for the difference equation
Hnl+ayln—1]=bx{n]
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12.

(a)

(b)

(a)

PART B — (5 x 16 = 80 marks)

Given the Signal x (t) as shown in Figure.1. Find the following signals

@ x(t+1) 4)
1) x(-t+1) 4)
i) xCo @
St
: 3 . :
@iv) x(uéi +1). 4)
x(t
I

Figure.l. x ()

Or

Check whether the following continuous systems are Linear or
Non-Linear

() ¥ =x*() 4)
o dy(E) )
(ii1) ‘:; ! +ty(t) = x(t) (4)
(iv) ay(t ;+10v{t)+5 = x{i) (4)

Determine the Fourier series coefficients for the continuous time signal
. ) . ) i ;
given by x(t)=1+sina,f+2cosa,t +cos(2a,t + Z) with fundamental

frequency @, in rad/s. (16)
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13.  (a)

(b)

14, (a)

(®)

15. (a)

(b)

Explain the properties of Fourier Transform

(i)  Linearity Property 4)
(11) Time Shifting Property (4)
(111) Time and Frequency Scaling (4)
(iv)  Differentiation and Integration. (4)

Let x(¢) be an input to an LTI System with unit impulse response h(t)
where x(f) =e™*; where a > 0and h{?) = u(t). Find the LTI system output
¥{t) ;where u(t)is a unit step signal. (16)

Or

Perform conveluticn of the following signals x(f)=e®u(-t) and
A(t) =u(t-3); where u(t)is a unit step signal. (16)

Calculate the Discrete Time Fourier Transform (DTFT) of the signal
x(n)=a" ; where %aé <1. (16)

Or

Explain any 4 properties of Z-Transform employed in signal analysis.
(16)

Consider an LTI system for which the input and output given by the
Linear Constant Coefficient Difference Equation

y{n}w—;: yin—1]=x[n]+ ;: 1]

Using Z-Transform deduce its Transfer function and its Impulse
KResponse. (16)

Or

Calculate the Frequency Response and Impulse Response of an LTI
system characterized by the Linear Constant Coefficient Difference

Equation v [n] _%y {n—1]+ %y{n -2]=2x[n]. (16)





