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Note:  Answer all questions
All questions carry equal marks

Define Hilbert transform and list out its properties.
State central limit theorem.
Define region of convergence and specify its importance,
Define cumulative distribution function and list out its properties.
Find the Fourier transform of f(t) = e=lt] , state and prove the
fullnwing— Inperl:iﬂs: (i} Convelution (i) Time differentiation
(i) Time glljnift
(OR)
Obtain the Fourier transform for the following functions:
(i) sgn(t) (i) cosaot (i) e u(t)
Define (i) random variable (ii) statistical independence
(iii) statistical average (iv) correlations
Obtain the Z-Transtorm and specify the ROC  for the following
SE(UENCes;
(i} xaln) =x{n-2) (iikxa(n) =xi{n+2) wherexiin)={1,25.7,0,1)
(OR)
State and prove the following Z-Transform properties:
(i) Convolution (ii) Time reversal (iii) Time differentiation

Find the inverse Z-Transform
(i} X(z)= =z using resid M. e method
(z1) (z-:2)
(i} X(z)=z(z+1) using long division method
(z-1)?
Realize the digital network described by the difference equation,

y(n) = x(n) + 0.5x(n-1) = 0.6 y(n-1)-0.7y(n-2) in Direct Form-I and
Direct Form -1 realization structures, '
(OR)

Obtain the cascade and parallel realization forms for the

following system function:

Y(z) — 140.5 2

X(z) (1-z1+0.25 z2) (1-z1+0.5 z7)
DOOOO00O0N00
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MOTE: 1. Answerall questions

fa)  Define Regon of convergence (ROCY and specify its importance’! {4
Find the Hilbert Transform of Sinwat? (3
Diefine initial and Anal value theorems in 2 domain? (3)
td}  Deline parseval’s theorem? ' (4]
Jind the convolution of following signals (12)
e LX)
Y rr,,‘L{Z P i,
ul
, 4
i
; M
i 3% 9 .
Ol
i Prove the following properties of fourier transform?
1) Time shift ()
i1 Time differentintion
(c]  Find the fourier transform of the following signais? 6N
i) e tuf-l)
i) et
I Fined the Z-transform of the {ollowing signals? {8

) (142" uf-n)
it} r"sinwen u{n) =
{b} Prove the fellowing properties of Z- transform? ()
i) Convolution
i} Mulbplication by n
(CR)
(¢} Drefine 1) random variable ii)statistical independence (&)

i} comelation v ) Statistical average

() Btate central lmil theorem & Ravleizh energy theorem (4)



4. {a) Poalize the digital system described by the following difference (7)
equation i Direct form -1 and Direct form -1
y i1/ 4y (n-1)-1/8 win-2}=x(n)+ 3x(n-1)+2x(n-2).
(b} Tind the convolution of following sequences {5}
xln={1-21) =x2in]={1.1,1,1,1}

(OR)
¢ Find the convolution of the signals where xi(t) =e~* u(t) . {6)
sa1) =eMu(t) using fourier transtorm
(i)
Dietermine all possible sipnals of x{n) associated with Z-transform 6l

i) X{Z= 524/ (1-2Z1)(1-3Z4)
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Note: Answer All Questions -
Obtain the relationship between Trigonometric and Exponential Fourier series (3)
coefficients?
State and prove Parseval's theorem? (4)
Write the conditions for existence of Fourier series? (3}
Determine the convolution of given two sequences (4)
x1[n]={2,3.4] and x2[n]=(3,1}
Find the Exponential Fourier series of the following half wave signal f(t): (6)
L)
I [ )
- . Z— i
=2 a1 i | 1 2 3
Find the Fourier Transform of (&)
(i} Signum function (i} Constant function
(OR)
State and prove the following Fourier Transform properties: (6)
{i) Time Scaling (i) Frequency Differentiation
Obtain the Fourier Transform of the following: {6)
(i) x(y=e*e™ (ii) x()=2(+2)+F+1)+500 -1} +8(1-2)
Obtain the Hilbert transform of x(t)=cosaxt. Also list out the properties of Hilbert (6)
transformalion.
Consider a system with input denoted by x{n| and output denoted by y[n] and is (6}
given by ¥[nl= (n+3) x[n-3]
Test the system for (f) Linearity (i) Time invariant (ifi) Causality
(OR)
Find the Z—transform of x[n]= 2"u[-n]+{1/ 4)"u[n-1]and specify the ROC. (3)
Find the Inverse Z-transform using Residue method (4)
z
Alz)m————
(2] (z-1Xz-2)
Define Initial and Final value theorems in Z-domain. {3)
The input and output of a causal LTI system described by the differential equation (12)
‘?; 20 "J’W F 290y = H0)
(i} Find the Fourier Transfer function of the system
(if) Obtain the Impulse response of the system
(iii) Obtain the response of the system if x(f) = e wlf) is given as inpat.
(OR)
Realize the digital network described by the difference equation, (12)

y[n] = 2xfn] + 0.5x[n-1]-0.8y{n—1]-4p[{n=2] in Direct form-1 and Direct form-1
Realization structures,
000000000
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MNote: Answer All Questions
All Questions carry equal marks
Cuestion 1. is compulsory
() Check the periodicity of the following signals (4)
(i) cost+siny2t
{ilj h_ﬂlllﬂ + ae-.lhl .
(b) Sketch the following signals (&)
i) (-Hut2)-u-4)]
(i) ufcost)
(€} Define Orthogonality of a function (2 %)

{a) Define and sketch unit impulse function, unit step function and unit ramp function, (3
What is the inter-relation among them?

b} Sketch the following signals with indicated transtormations (7 %)
(i) sketch x(2-t), x(2t), x{t/4)
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(i) Sketeh x(¢/3), x(3t)
{

0 a

]

-
—

(OR)
fe} Write short notes on classification of signals, giving two examples cach. (G 'x'?}
(d) Represent the following signals using singularity functions. {6}
(i)
wlth
|
I
2
i
ek
0 i 2 1 & 5 & ¥
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(k)
(i)

(i)

Evaluate the following integrals
r !
(i) [(e+0")o - )
=2
(if) f&n — 1)1 + )it
3
(iii) je'*m:z; — &)dr
il

(iv) [x()5(ar)ds

Write short notes on classification of systems, giving an example each
Verify linearity, causality, time invariance and stability of the following systems.
(i) y(t)=tx(t)

OR
Find which of the following signals are energy signal? Which are power signals?
@) e ulr) (ii) u(thuit-1) (iii) r(t)

State and explain the properties of convolution :
State and derive the condition on impulse response of an LTI system for it to be -
stable

Find the convolution of x,(t) and xs{t) for the following signals
(i) xy(ty=tuit); xa(t)=ult)

(i xlm={:;ﬂ£.:sz } x]m={2;!}5152 }

(4-1).25r<4 0; otherwise
{OR)
Find the convolution of the following signals
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Note: Answer all questons.

1 (a) Sketch the following Signals, (3)
L x(f) =r{t+1) = pft) - vt -2}+ 2(t-3)
i x(t)= -ult+d) = Zu(t+1) -Zu{E1)+ult-3)
(b)  Find the energy / Power of the following Signals, ()
1o x(t) = uft) - ut-10) ii) x(t) = A Sin{wat+0}
(¢} Explain the properties of convolution. (3
{d) Determine the causality and stability of the following LTI system {4)
with impulse response given by hit) = e u{t-1)
2 (a) Represent the following signals in terms of singularity functions (&)
w [ & - e
_/‘ ;
24 S 1
o 1 Lt |
A1
g f V —— ' >t
= —&  -Z ) iy 5
{b} Determine whether the following Systems are linear, causal, Time (&)
Invariant
i) y(th= atzx(t) + bx(t-2)
ijv(t) = x{t+10) + x2(1)
(OR)
(¢)  Explain briefly the classification of Signals and systems. (10}
() Ewvaluate the following integrals using impulse funclion propertics (2)
=i H
i) f&'{r ~2ysingedt i) [cos(2at) (¢ - 2)dt
— L}
3 {a)  Evaluate the convolution by Graphical method for the following pair - (12)

of signals

“-1"{-_&:"&




(OR)

{b)  Find the convolution of the following signals by Analytical/ Direct (&)
rethod
i) g (y=eVult) 1) x,(0=¢"ul)
{¢)  Obtain the convolution of the following signals with graphical {6}
method T
T fctd Y "
1 5
= —== 51
3 > \
—~T
-4
(a})  Obtain the exponential Fourier Series representation of the following  {12)
sigmitl and draw its amplitude and phase spectrum.
£
- A ~3 °f 3 n 3 7t
(OR)
(b}  Find the Trigonometric Fourier series of the followmng function, {12)
.lr':f_r:t-}
A e
-7 T °| T T
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