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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN Ny 10EC44

Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Signals and Systems

Time: 3 hrs. “Max. Marks:100
Note: Answer any FIVE full questions, selectmg
atleast T WO questions from each part

PART — A
1 a. Determine whether the followmg signal is peI’IOdIC or not if periodic, find the fundamental
period. «
1) x[n]= cosz[%n]gi
i) x(t) = cos(% t)+sin(7; t). (08 Marks)

b. State whether the following system represented by

yin]=xn ko{"ﬁiig}

2
is linear, time-invariant, memoryless causal, stable and invertible. (06 Marks)
C.  Draw the waveform of x(—t) and x(2 — t) for the signal x(t) defined by
][5 05153 o g ' 06 Marks)
0 t>3 ‘ 4 e

2 a. State and prove associative and distributive propertles of convolution integrals. (08 Marks)
b. Evaluate y(n) = x(n) * h(n) for the 31gnal defined by :

x(n) = B"u(n) |B] < 1 and h(n) = u(n-3). (06 Marks)
c. Evaluate y(t) x(t) * h(t) for the signal deﬁned by x(t) = e~ u(t) and h(t) = u(t + 3).
(06 Marks)
3 a. Determine whether the sys;cem is stable causal and memory h(t) = e u(t— 1). (04 Marks)

‘Determine the outpilt of the system described by the difference equation :

y(n) — 2 y(n—-1)= 2x(n) with the mput x(n) = (-%2)"u(n) and initial condition y(—1) = 3.

(08 Marks)
¢. Convert the following differential equatrons into integral equation and draw the direct form I
and 11 d%/d¢ y(t) + 5 d/dt y(©) + dy(t) = ax(t). (08 Marks)

4 a. Find the DTFS representation for x(n)=cos(—f—z;-n+§—)plot the magnitude and phase of

DTEFS coefﬁcienfs (10 Marks)
b. Use the definition of FS to determlne the time domain signal represented by following FS
coefficients. X(K)= (- 1/3) | with Wo=1. (10 Marks)
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PART -B

Use the equation describing the DTFT representation to determine the time domain signal
corresponding to the DTFT given by :

X(ejQ) =sin(QQ) + cos(%) . : ’ (08 Marks)
Use the defining equation for the FT to evaluate the frequency — domain representations of
the signal given by x(t) = te " u(t). (06 Marks)
Use the properties to find the FT of the signal x(t) = sin(27t) e u(t). (06 Marks)
An LTI system has the unpulse response h(t) =2 §1_n_(_2tn_t) cos(7nt). Use the FT to
T

determine the system output if the input is x(t) = cos(2nt) ¥ sm(6m) (08 Marks)
The output of a system in response to an input x(t) = e u(t) is y(t) = e u(t). Find the
frequency response and the impulse response of this system. (08 Marks)
Draw the frequency response of following 1deal continuous and discrete time filters.

i) Low pass 11) high pass. (04 Marks)

Find the Z —’transform ofthe following signals and draw the pole—zero plot.
i) h[n]=2"u(n)+3[72]"u(n)

i) y@) =n2)"um -2)... | * (12 Marks)
State the properties of RoC with respect to Z — transform (04 Marks)
Find the inverse z — transform of X(z) = ——2——-Z——~— |z < % ; (04 Marks)

- +Bz+1

A causal discrete time LTI system is implemented by using difference equation :
y(m)=x(@)+x(n-D+3y(n-)=5y(n-2)

i) What is the transfer function of the system

ii) Sketch the pole-zero diagram of the system
iii) Find the impulse response h(n). (12 Marks)
The DT signal x(n) is shown in diagram.

-,
Fig.Q8(b)
1) What is the z —transform x(z) of the signal x(n)
ii) Define y(z) = z x(z), sketch the signal y(n)
iii) Define G(z) ﬁ“x(mz) sketch g(n)
iv) Define F(z) ='x(1/z), sketch f(n). (08 Marks)

* & ok ok %k
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