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QL. The first-order differential equation %%2 + 2y(t) = x(t)describes a particular 3] {CO2]

continuous-time system initially at rest,
L Verify that the impulse response of this system is h(t) = ety ().
ii.  Is this system (i) memoryless? (ii) causal? (iii) stable? Clearly state

your reasoning,

Q2. a) What are the limitations of Fourier series? (1] [CO3]
b) Prove the time shifting property of continuous-time Fourier series. i2)
¢) State and prove Parseval’s relation for discrete—time periodic signal. [2]

Q3. a) Find the Fourier transform of given signals and also sketch and label the [5] [CO3]

amplitude and phase spectrums.
. - Fis
i sin (Zm: + Z)
. St+1)+8(—-1)
b) Determine the inverse Fourier transform of: [5]

L X(w) =2n5W) + né(w — ) + né(w + 41)

il X(w) = 2sin 2201
W27



Q4. a) Consider a causal LTI system with frequency response 2]

1

H(w) :jw +3

For a particular input x(¢) this system is observed to produce the output
y(6) = e™3tu(e) — e~*ty(e)
Determine x(¢).
b) Compute the convolution between x[n] = (%)n—Z uln — 2] and 3]

hin] = u[n + 2].

[CO3]



