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Fourth Semester B.E. Degree Examination, June/July 2024
Signals and Syrstems

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full questionfrom each module.

Module-1
I a. Sketch the even and odd parts of the signal shown in Fig Q1(a)-i), ii).

Fig Q1(a)-i) Fig Q1(a)- ii) (08 Marks)

Find the even components and odd components of the following equation

i) x(t) = 1 rcost*t2 sint+t3 sint eost ii) x(n)={-?, 1, 2,-4, 2}, (06Marks)

Determine whether the following signal is periodic ornot if periodic find the fundamental

period. i) x(n) =.orf r, f ii) x(t) = lcos(2nt))2

OR
Explain with an example i) even and odd signal ii) energy and power signal
iii) Time shifting iv) Time scaling v) Precedence rule. (10 Marks)

A continuous tirne signal x(t) is shown in Fig Q2(b) plot the following signal/\l+ \

i) xl i + t I ii) x[-2(t + l)] iii) x(-2t - l).| ', I\/- )

Fig Q2(b)
c. If x(n) is as shown is Fig Q2(c) find the energy of the

3

-3-l.*1 O t 2-

Fig Q2(c)
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Module-2
fig q:tul Sketch the following signals3 a. For the signal x(t)

i) x(t + 1) y(t - 2)
and y(Q shown in
ii) x(t). y(t - 1)

t

b.

r L}

Fie Q3(a)

Determine whether the following systems are

i) y(n) : nx(n) ii) v(t) : x(tl2)

(10 Marks)

memory less, causal, time invariant, stable
(10 Marks)

(04 Marks)

(09 Marks)
(04 Marks)

(07 Marks)

response

Itl<2
Itl>2

4a.

5a.

b.

c.

b.

c.

OR

Prove the following . 6

i) x(n)*[hr(n)*h2(n)] : [x(n)*hr(n)*x(n)*hz(n)1 ii) x(n)*u(n) = )x(k) (08 Marks)

The impulse response of the discrete LTI system is given by, h(n) = ri(n+l) - u (n - 4)'

The system is e*cltea by the input signal x(n) = u(ni- 2u(n '2) + u(n - 4)' obtain the

,.td;;;tr,. tvttt* v(') : x(;) * h(n) and plot the t1*t' (08 Marks)

e r'Vr"* ."rrlsts of several subsystems connected as shown in Fig Q4(c)' Find the operator

H relating x(t) to y(t) for the following sub systems operators'

yr(t): xr(t) xr (t - l)
yz(t): lxz(t)l
yr(t)=1+2x:(t)
y+(t): cos(v(t))

(gLT) L9L+)

Fig Qa(c)

Module-3
check whether the following systems are stable and causal

; ;i,i= ;t'uti - r ) ii) h(t) = eatu(t - l0) iii) h(t) : te{ u(t) .2 ,1\
f*aine step'response of a LTI system if rmpulse response h(t) : t' u(t)'

Find the comprex Fourier coefficient for x(t) = *r(+tl + z ""r[+,J\J ) \J )

Hr:
Hz'.
Hr:
Ha:

OR

6 a. Determine the output y(t) of a LTI system with impulse
[t tor

h(t) = u(t + 1) - 2u(t) + u(t - 1) and input x(t) = j,",-'---'- r 
l0 for

Sketch the signals h(t), x(t) and y(t)'
2 of3
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(12 Marks)



b.

7a.

Determine the FS representation for the signal x(t) of fundamental period T

x(t) : :.o, [1, * 1-1. Sketch the magnitude and phase of x(k).
12 4 ) 

lvroarr"-+
State and prove the following prop.ril

i) y(t) : h(t)*x(t) ffi v(jro) = x(jro)H(jro)

dii) i*t,lffijorx(ro)
iiD y(t) = x(t - t6) ffi y(ro) = e-j'h X(ro)

Find DTFT of the following signals

i) x(n) = {1,2, ?,2, I ii) x(n) = (3/4)" u(n)

188C45

given by

(08 Marks)

(10 Marks)

(10 Marks)
b.

8a.

b.

9a.
b.

l0 a.

b.

c.

OR
Determine the Fourier transform of unit step sequence x(n) : u(n). (04 Marks)

A discrete signal is defined by x(n) : ,in[ $ ]ttet.t the magnitude and phase of DTFT of(.8i
x(n - 2). (08 Marks)

Define Nyquist rate (aliasing), and specific the Nyuist rate and Nyquist intervals for the

following signals :

i) gr(t) iu,. (2000 ii) gz(t) = sinc2(200t) iii) $(t) : sinc 200t + sinc2.1200t) (oa Marks)

Module-S
List the properties of ROC. (04 Marks)

Using thi pioperties of a transforrq find the z-transform of these signals'

r; xrfn) : nlSlS;' ,1"; ii) x2(n) : (0.9)' u(n) *(0.6)' u(') iii) x3(n) = (213)" u(n + 2)'
(06 Marks)

Determine the Z-transform of the following signals

/r\"i) x(n) = 
[a.,J 

,,r, -(t rz\' (-n - l)

ii) x(n) : n(1/ 2)'u(n) (10 Marks)

OR
What is Z-transform? Determin e Z-transform and its ROC of the following signals

i) x(n) : u(n) ii) x(n) = cos (w n) u(n) (08 Marks)

Determine inverse Z-transform of the following signal

c.

x(z): for i)lzl>l ii)lzl<1,2

system is found to be Y(n)

<lzl<l (o8Marks)

= 2(ll3)" u(n). Find out impulse of the
(04 Marks)

I
ul) -'2

r _?:,-'
2

- t+! r-'
2

c. Step response of a LTI
system.
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