15EES4

Signals and Systems

Tlme 3 hrs.

Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing ONE full question"‘}’rdm each module.

2. Missing data, if any, may be suitably assumed.
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3 x(t) = cost +sint +sint +c
. E :
g2 x(t)=1+t+3t2 +56 +9+4
_g z x(t)=1+lcost+’c‘2 sint+t>sintcost
[l
5 x(t) = e/ (08 Marks)
:é ¥ b. State w}}gther ‘the following 31gnals given are periodic or not. If periodic, find the
E fundamental period :
8o
25 1) x(t) =cos(2nt)sin(4mnt)
E
g 2 i) x(n) = cos| 2 |+sin| 221 (08 Marks)
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1 S Fig.Q2(a) (08 Marks)
; . Sketch and label ’for each of the followmg signals for given signals for given signal x(t)
C% ‘show in Fig. Q2(b):. -

2. Any revealing of identification

= i) x[2(t-2)] ‘1;‘)“ ‘x(—2t + 1}

3 Y )
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5 9 v 2

§ Fig.Q2(b) (04 Marks)

c. Test whether the following systems are stable or not :

i) h()=te* u(t)
i1) h(t)= e u(t—4). (04 Marks)
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Module-2 ;
Determine the convolution sum of two given sequences :

x[n]={1, %, 3, 4} Al X[n]:{lT,l,:%,z} .

Find the convolution sum of two finite duratidﬁ sequences :
h[h]= a" u[n] forall n ; x[n] = B“u( Zfor alln i)wheno # B ii)wheno=f. (08 Marks)

(08 Marks)

Find the output response of th system describe by a differential equation :

2 Ldx
dY(t) 6O guin S8 Loyt .
dt? dt dt
The input signal x(t) = e ~u(t) and initial conditions are y(0) = 2 d}(li(to) =3, (10 Marks)

Draw the dlre t form I and direct form mplementation of the following differential

equation
dy(0) ;5 dy® d’x(t) | dx()
I——2y(t) =———+—>. 06 Mark
dt® a PO dt S
. Module-3 |
State and prove the following FT propertles W
i) Linearity @
ii) Time shift property: (08 Marks)
Find the FT ofthe followmg 51gnals
i) x(t)=eut=3) ; :
i) x(t) = e, b, (08 Marks)
Use partial fraction expansmn to determine the inverse FT for following signals :
) jo+1
DR(O)=———
g (o) (jo)* +5j0+6
11) X( _](D) = _2‘!2)__-*_:1_ m‘ss ) (10 Marks)
The differen%%@l equation of a system is given by
Ey(1) , 4 dy(0) dx(t)
——==+2y(t) =deay
e roaae L |
Find the frequency response of the system, also find the impulse response. (06 Marks)
e Module-4
State and prove the DTFT properties :
1) Time shift property
i) F rquency shift property. (08 Marks)
State dﬁifl ‘prove the Parseval’s theorem as applied to DTFT. (08 Marks)
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OR
Find the DTFT for the following signals :
1) x[n] = 2"u[-n] i) x[n]= ()" u(n - 4).. j (10 Marks)
Obtain the frequency response and the 1mpulse response of the system described by
difference equation : y[n]+ / y[n—1]=x[n ; (06 Marks)
What is region of convergence (RoC)? i 3 . (08 Marks)

Determine the Z —transform of ®[n]=-u[-n-1]+ ( / Tu[n} and plot pole — zero location of

X(z) in the z — plane. (08 Marks)

OR ’

Determine the inygfise‘ Z —transform of X(Z) e
o (B2 —dz+1)

RoC 1)|z|>1 ii) lZ|<%.

e (06 Marks)
Find the transfer function and impulse response of the system described by the difference

equation : y[n]—— y[n 1]=2x(d (06 Marks)
By using umlateral z — transform, solve the following difference equation :
yln] + 3yln - 1]=x[n] :

(04 Marks)

With x[n] = u[n] and the nntlal condition y(—l) =].
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