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Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M: Marks, L: RBT (Revised Bloom’s Taxonomy) level, C: Course outcomes.

Module -1 M

a. | Compare the following with an example for each: i) Continuous & Discrete time | 06
signals, ii) Deterministic & Random signals and iii) Energy & Power signals.

L2

Co1

b. | Find and sketch the following for the signals x(t) and h(t) as shown below: 07
Nx(@®h(t+1) ii)x(®)h(—t) iii)x(1—-t)h(-1+1).
x(1)

h(1)

Q1

L3

CO2

c. | Find whether the following signals are periodic or not. If periodic, find the | 07

fundamental period.

i) cos(3mt) + sin(4t) ii) cos (%" n) sin (57” n)
j5t_ 3m

iii) sin?(400t) iv) e Ce ).

L3

CO2

OR

a. | Explain the following properties of a continuous time system with an example for | 06
each: i) Linearity, ii) Time Invariance and iii) Stability.

L2

Co1

b. | Find and sketch the even and odd parts of the following signals: 07
(1)

i)

o |

i) ()

A

4 32140123 46867 8

L3

CO2

c. | Calculate the energy and power of the following signals: 07
) x(t) = e %5 [u(t) — u(t — 10)]

i) x(n) = nu(n)

iii) x(t) = 5cos(2007t)

iv) x(n) = (=2)"u(n+ 1) —u(n - 2)].

L3

CO2

Module- 2

a. | Calculate: y(t) = x(t) = h(t) for the following signals. 08

Q3 h(t) = u(t+ 3) —u(t — 2) and x(t) = e 3tu(t).

L3

CO2
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Calculate the natural response of the system represented by the differential | 06 | L3 | CO3
2 !
equation =22 + 522 + 4y(t) = = with (0) = 0, (0) = 1.
Categorize the continuous time LTI systems represented by the following impulse | 06 | L4 | CO4
responses as memory/memoryless, causal/non causal and stable/unstable.
)h(t) =2[u(t+1) —u(t—3)] ii) x(t) = e**u(t - 1).
OR
Solve: y(t) = x(t) = h(t) for the following signals. 08| L3| CO2
x(t) = e 3u(t + 2) —u(t —1)] and h(t) = u(t) — u(t — 5).
Determine the forced response of the system represented by the differential | 06 | L3| CO3
2
Q4 equation, dd’;it) +3 % +2y(t) = x(t) + d’;it) with input x(t) = 5u(t).
Test whether the continuous time LTI systems represented by the following | 06 | L4 | CO4
impulse responses are memoryless, causal and stable.
) h(t) = e 2tu(t + 100) ii) h(t) = e~ 3!,
Module - 3
n
Determine the LTI system response, if the input x(n) = G) [u(n) —u(n—4)] 071L3)CO3
and the impulse response h(n) = u(n + 3) —u(n — 3).
Find the zero-input response of the system described by the difference equation, | 07 | L3 | CO3
Q5 y(n) — iy(n -1)— %y(n —-2)=x(n)+x(n—1)with y(-1)=0 and
y(=2)=1.
Categorize the discrete time LTI systems represented by the following impulse | 06 | L4 | CO4
responses as memory/memoryless, causal/non causal and stable/unstable.
In|
i) h(n) = 2"u(-n) i) h(n) = G) .
OR
Determine the response of a LTI system with input, x(n) = "u(n + 2) and | 07| L3| CO3
impulse response h(n) = a™u(n — 3). Assume|a|, |B] < 1.
Calculate the complete response of the system represented by difference equation, | 07 | L3 | CO3
Q6 yn+2)+4y(n+1)+4yn) = 2"u(n) withy(-1) =0,y(-2) =1
Test whether the discrete time system represented by the following input-output | 06 | L4 | CO4
relation is stable, causal and memory less:
y[n]=x[n+2]+x[n]+x[n—1] + x[n— 2] + x[n — 4].
Module - 4
Determine the Fourier Series coefficients of x(t) = 2 + 3sin2nt + 4cos3mt. 07 | L3| CO2
Find the Fourier Transform of the following signals: 06| L2| CO1
Q7 ) x(t) = e ¥ a>0ii)x(t) = e 3u(t—1).
Using Laplace transform find the responses of the LTI systems represented by the | 07 | L3 | CO3
following impulse responses and the inputs
i) x(t) = e 2tu(t), h(t) = e 3tu(t) and ii) x(t) = tu(t), h(t) = e >tu(t).
OR
Determine the complex Fourier Series coefficients of the signal shown below. 07| L3| CO2
z(t) !
Q8 LA R ]
~ 1
Find the Laplace Transform of the following signals: 06| L2| CO1

i) x(t) = tu(t) and ii) x(t) = e % cos(bt) u(t).
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Using Laplace Transform find the response of a system represented by a| 07 | L3| CO3
differential equation Ly® +520 44 ) = ), 0)=0 dy—(t)| t=0 for
9 " de? dt YW==3c7Y T dt o
the input x(t) = e 2tu(t).
Module - 5
Find X(k) and hence draw the magnitude and phase spectra for| 06| L4 | CO4
x(n) = cos(i—gn + %).
Q9 Explain the concept of sampling and reconstruction of signal. 06| L2| CO1
_27-1 -2
Find the Inverse Z-transform of X(z) = 4737 13z 5 for all possible ROCs. 08| L3] CO2
(14227 1)(1-32z71)
OR
Find the DTFT of the following sequences and hence draw the magnitude and | 06 | L3 | CO2
n
phase spectra: i) x(n) = —a™u(—n — 1) ii) x(n) = G) u(n —4).
State and prove the following properties of Z-Transform: 06| L2| CO1
Q10 1) Initial Value theorem and ii) Differentiation in Z-domain.
A discrete time LTI system is characterized by the following difference equation: | 08 | L3 | CO2

y[n] = y[n—1] + y[n—2] +x[n—1].
(i) Find the system function, (ii) Indicate ROC if system is stable, (iii) Indicate
ROC if system is causal and (iv) Obtain the impulse response in both cases.
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