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LINEAR SYSTEM AI\TD SIGNAL

Paper : IE 403

F.uLL Marks : 1OO

Time : Three hours

The figulus in thre margin htdicote
Jull marks Jor the'questions.

Answer ong fiue qtrcstions out oJ sreltren

1. (a) Determirae the power and RMS value of
the following signals 6

u(t) = Scos(5t + rp) y(t) = 1o'r cosSt * coslot

(b) Determtne the causal signal t(")
having the z-transform

x(r)=
(, * r-') (r- r-'

(c) - List the 3 properties of convolution.
5

Contd.



(d) Prove that d(n) = u(n)- u(n - t) .

2. (o) A dlscrete tlme causal system has
transfer functlon

[ '\
H(z\= \L-z -l" \-/ - 

(I - o'2 r-' - o'tlr-')
(i) Determine the difference equaUon

of the system.

@ Show poles and zeros diagram.

(iri) F'tnd the impulse resPonse.
4+3+3

h) What are the conditlons for a system
to be LTI system? 5

(c) Deflne symmetrtc and anfl-syrnrnetrlc
stgnals. 5

3. (o) A dlscrete-tlme signal

x["] = {5, 2, o, 5, -r, 3, 6, 8, 2.5, 4}

Sketch and label each.

(i) *(-")
(A Odd part of x(n - 1)
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x(n-2)

/n\.lz)

x(n-z).6(n-z)

(b) State the
response.

5x2=lO

slgnlficance of lmpulse
5

is sald to be
an example.

5

When a system
memoryless ? Give

4. (a)

(i)
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(ii)

(b)

Compute the convolution of these palrs
of stEFaIs 5+5

x(n)= {r, o, 2, 3, 6 } n(n)={t,o,a,s,s,r}t1
x(n)={t, t,z}, h(n)=u(n)

What is the relationshiP between
Fourler transform and LaPlace
transform? 5

Prove that 
"G).d(t - h)= xfto).d(t - h).

5



6. (a)

(b)

(c)

7. (a)

h)

What ts Aliasing ? 5

Write the 3rd order dlfference equationd

Draw ttre following slgnals 5

(t) u(t)- u(t - to)

(A 2'n'u(n-r)
Deterrnlne whether tl.e g;iven signal ls
ener$/ slgnal or power stgnal. And
calculate lts energy or power

x(t)=e-zt.u1t1.

State Ddchlet's condltlons. 5

Check whether the followlng system is
staflc or dynamic and also causal or
non-causal.

ab)= x(2") 5

Veri$ the linearlty of ttre system

aG)= *k') y(n)= n.x(n)
5

Ftrrd the periodicity of x(t) = 4cos1nt
and x[n] = 4cos 0.5n. 5

4

@)

(c)

(d)
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