(b)
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plt) H{w)
1____1]_131 . 'J[
= R o A il B
-1 Ta a a a
Fig. Q. 16(a)
(1) For A <nl2w,, sketch the Fourier transform of x,(t) and
y(t)
(2) For A <7/2w,, determine a system that will recover x(t)
from x,(t).

(11)

(i)

(11)

(3) For A< 7l2w,,, determine a system that will recover x(t)
from y(t). '

(4)  What is the maximum value of A in relation to w,, for which
x(t) can be recovered from either x,(t) or y (2).

Using figure 16(a)(i) determine y (¢) and sketch Y(w) if X(w) is

given by figure 16 (a) (ii). Assume ®, < w, X(w) (4)
@
x(t) S(30) S (L) J
cos(w, t) =y R i

Figure 16(a) (i)
Or
(1)- Suppose that the signal ¢’”" is applied as the excitation to a
linear, time-invariant system that has an impulse response
h(t). By using the convolution integral, show that the

Figure 16(a) (i1)

resulting output is H (w) /!, where H(w)= '[ h(z)e’*" dr.

(2) Assume that the system is characterized —by a first-order

differential equation diljﬁz(tt) +ay(t) = x(t).
If x(t)=e’* for all ¢, then y(@) = H(w) e’ for all t. By
substituting into the differentia] equation, determine H (w).

(8)
Consider the signal y[n]. (7

y[n] 2

4l _

n
(1) Finda sign.—aSI ;CZ[V—L} sgc}% t}%ataEven {x[n]}=y[n] for n>0, and
Odd (x [n]} =y [n] for n<0.
(2)  Suppose the Even {w[n]} =y [n] for all n. Also assume that
wln]=0 for n<0. Find w(n]. : v
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| Q'L_lestion Paper Code : 80112

\ B.E.f[’,{;_'_lff:'.t';ln. DEGREE EXAMINATIONS, APRIL/MAY 2019,
5 Third Semester '
Electronics and Communication Engineering
EC 8352 — SIGNALS AND SYSTEMS
(Common to Medical Electronics/B.E. Biomedical Engineering/Computer and
Communication Engineering/Electronics and Telecommunication Engineering)

(Regulation 2017)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A —(10x2=20 marks)

f.  Find the even and odd part of the signal.
At

1] ]

) 0 &
2. Determine whether the given discrete time sequence is periodic or not. If the

sequence 1s periodic, find the fundamental period. x [n] = cos (g) cos [%) .

3. Find the Fourier series coefficients for the given signal.

N ; z)

x(t) =[1 + cos (271)]| sin { 107t + r; JJ
, \ ).
4. Find the Laplace transform of the given signal.
G
0 T it )

5. Check whether the given system is causal and stable. h(t)=(e)™ u(t+10).
6. State Dirichlet's condition for Region of convergence. :
i Define Sampling theorem.
8. Write the relationship between DTHFT and Z-transform.
o\ Determine the Z-transforms of the following two signals. Note that the

Z—transforms for hoth have the same algebraic expression and differ only in

the ROC. x, [n]= (é) uln] and x, [n]= —(%) ul-n-1].
s
10.  Find the initial and final values of the fu netion, X (z)= I——Iﬂ ‘;_ T

, PART B — (5 % 13 = 65 marks)
11. (a) (@) Draw the waveforins represented by the following step functions,
= f () =2u(t-1) > fo(l) = =2u(t —2)
ﬁf(t)zﬂ(t)"‘fz(t) %f(t):fl(t)—fz(t)- 6))
(i)  Determine the energy and power of the given signal x(¢) = ¢ u(t). (4
(i1i) Check whether the given system is linear or not y(t) = x* (t). 4)
' Or '



—
o

13.

ib)

(a)

(b)

(a)

Access 3,000+ Study Materials for Semester Exams via STUCOR App

(i) A continuous time signal x(¢) is shown in figure below, Sketch and
label each of the following signals.

x(t—2),x(2t+8),x(%tj,and x(-t+1). (4)

x(t)

2 I —‘
{7 O -
-
)

40 12 t
(i1) Determine the energy and power of the given signal. (4)

: x[n]:cos[%n )
(ii1) Check whether the given system is Linear/nonlinear, Time

Variant /Time Invariant, Causal/Non-causal y[n]=x[n]-x[n-1].

(5)
Find the Fourier transform of each of the following signals and sketch the
magnitude and phase as a function of frequency, including both positive

and negative frequencies (13)
@ &(@-5)
(i) e *u(t) areal, positive.
Or A g
(i) Determine the Fourier Series repres'entation of the given full wave
rectifier. (8)

2 -7 0 n 2% 3n 1
—| T]|+—
(11) © List the properties of Laplace transform and write its ROC. (5)
(i) Consider the cascade interconnection of three stage causal LTI
system with impulse response A, [n], h, [n] and h, [n] as shown in
figure below. The impulse response h,[n]=u[n]-u[n-2]. The
overall impulse response h [n] is given in the figure below.

x [n] —»| b, [njlﬁ-‘hz [n]|——>‘h.£ l_n.! — y[n]

hin] |11
0 8
L
0 1 23 4 5 86 n
Find the impulse response h,[n] and the response y [n] of the
overall system to the input x [n]=6[n]- & [n—1]. 9)
(i) Let A(t) be a triangular pulse and let x(t) be the impulse train.
Determine and sketch y(¢) for the following values of 7. (4)
1N)T=4@2T=2@T=1(4) T=3/2.

t h(t) A

AS I

Or 2T -T 0 T 2T ¢

2 80112

STUCOR APP

Find the convolution between x[n] and k[n], where

x[n]=(a)" uln]; 0<a <1 and h[n]=u(n]. (6)
Find the convolution of x(t) and h(t) (7)
2 —2<t<2 [4 ori0 st <2
= e ey S adduigy =4 > MEUSESS
0; otherwise (0;  otherwise

8§44

} Roc
28" + 55+ 3
Re {s} > 1. (4)

Consider the LTI system with impulse response hfn]=(a)" u[n];
la|<1 and x[n]=(8)" u[n]; | fl<1. Find the response of the LTI
system. ‘ 9

Or
Consider a discrete-time LTI system with impulse response

Find the inverse Laplace transform of [

hin] = [EJ u[n]. Use Fourier transform to determine the response

of the system to the input x[n]= [%J uln]. (6)
A difference equation of the system is given as,
y(n)=y(n—1)+ i—y (n—2)=x(n)+ ix (n~1)- %x(_n —2).

Determine the transfer function of the inverse system. Check

whether the inverse system is causal and stable. (7)
Find the inverse Z-transform of
1-(1/2) 2™ 1
X (2) = ( - e —; 1Z]>=. (8)
1+(3/4)z7 +(1/8)z - 2

Compute discrete-time Fourier Transform of x(n)=a" for

0<n<N-1. (5)
Or

Determine the Z-transform and ROC of the given sequence. (5)

x [n] = (_?1)’1 uln] - (éjn u(-n-1).

‘Obtain the direct form I and direct form II realizations of the LTI

system. ] (8

y(n) ='—§ y(n—1)+3—9;2 3 (n—2)+é (= 3) +x(n) + 8x(n - 1)+ 2x(n — 2).

® [
(i

4. @ @)
(i)

® G

’ (i)
15. (a) @)
(i)

® 0
(i

16. (&) Q)

x(t)

PART C — (1 x 15 = 15 marks)
A system in which the sampling signal p(t) is an impulse train

with alternating sign is given in the figure 16(a). The Fourier
transform x(w) of the input signal are x(¢) and the Fourier

transform H (w) as indicated in the figure 16. (11)
plt)
Xiw)

i
X (t)
H{w) e y(t}
«w

—daix Wiy

3 80112



Download STUCOR App for all subject Notes & QP's pr{ui¢ (FD

15. (a) Let y[n]l=x[n]}*h[n]

.Where x[n] =(%)n u[r] and | Reg. No.: ‘_ | _.I ‘___ _[

hn]=\1 {iu n )
=) utn) Question Paper Code : 25073

Find y(z) by using the convolution property of z-transform and find
y[n] by taking the inverse transform of y(z) using the partial fraction

expansion method. . B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2018.

Or Third Semester

(b) A causal DT LTI system is described by the difference equation ) : A Py
Electronics and Communication Engineering

' ity 1 .
yln-2] ——y‘[n'—1]+—y[n]=x[n] ]
' 10 10 . EC 8352 — SIGNALS AND SYSTEMS

Détermine the system function H(z). Also plot the pole-zero plot and

determine whether the system is stable. (Common to : Electronics and Telecommunication Engineering/ Medical Electronics/

' Biomedical Ehgineering/ Computer and Conimunication Engineering)

PART C — (1 x 15 = 15 marks) it R
egulation

16. (a) Given the impulse response of a discrete time LTI system
' : ; Time : Three hours
h{n] =[—2 (%%3(%”@@ e |

(1) Find the system function H(z) of the system

Maximum : 100 marks
Answer ALL questions.

- . . 5 g g PARTA— (10x 2=20 k
(i) Find the difference equation representation of the system 00 marks)

(111) Find the step response of the system. ’ 1, Give the mathematical and graphical representations of a discrete time ramp

sequence.
Or

() The input output relationship of a discrete time system is given by 2.  Evaluate the following integral

y[n] —%1- y[n—-1]=x[n]. Find the response y[n] if the Fourier transform j~ 2t2+3) 5(t) dt
|

of the input x[n] is given as X (ejw)zﬁ
1-2,e ™
e 3. State Dirichlet’s conditions.

4. If X(jQ) is the Fourier transform of the signal x(t), what is the Fourier
transform of the signal x(3t) in terms of X () ?

5. If the system function H (s)=4-——3—2; Re(s)> -2, find the impulse response
S+ ‘ :

h(t) . . , - ,

6. Two systems with impulse response A (f) = e®u(t) and h,(t)=5(t-1) are

connected in series. What is the overall impulse response h(t) of the system?

14 25073
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11.
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A continuous time signal x(¢) has the following real Fourier transform :

1,|Q|<107

0, otherwise

X(jQ) ={
Is x(¢) band limited? If so, find the Nyquist rate:

The: DTFT .of a ‘discrete time signal x(n) is given o
X (e™)=2e%" +3+4e® —2¢7**  Find the time domain signal x(n).

The input x(n) and output y(n) of a discrete time LTI system is given as
x (n)={1, 2, 3, 4} and y(n)={0,1, 2, 3, 4} . Find the impulse response h(n).
z-i

—————- Find the difference equ.atio'n
2" 2% +4 :

Given the system function H(z)=
representatioﬁ of the system. |
PART B — (5 x 13 = 65 marks)

(a) A discrete time signal x (1) is shown bélow :

92 ("‘fj
2 2
I | )
L1y
- ]o \ 2 2 4 51

Plot the following signals :
@ xl-2 @
1) x[n+1] (2)
(iii) x[-n] ' 2)
iv) x[-n+1] (2)
(v) «x[2n] (2)
(vi) .x[-2n+1]. (3)

Or

(b) A continuous time system has the input-output relation given by
y(t)=tx ¢-1) i
Determine whether the system is

(@) Linear - (3
(i) Time-invariant * . - ' (3).
(iii) Stable , 3
(iv) Memoryless 3 : ),
(v) Causal. : (2)

2 25073
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Find the Fourier transform of x(t)=e_z—“|tI : a>0 and sketch its
corresponding magnitude spectrum.

Or
Find the Laplace transform of x(t)= el , a>0 and its associated ROC

and indicate whether the Fourier transform X (jQ) exists.

Find the output y(t) of the system

1
5+2

H(s)= Re {s}> ~2
for the input x(t) =e > u(t).

Or\

A causal LTI system satisfies the linear differential equation

o (t)+7i (t)+iz"(t)=ix‘(t)+2x(t)
S ST A TR
(@) Find the frequency response H (jQ) of the system. (6)

. (i) Find the output y(t) of the system for the input x()=eu@®). (7

Let X (e’”) be the Fourier transforrii of the sequence x[n]. Determine in
terms of x[n] the sequence corresponding to the following transforms

using the properties of DTFT. Also prove the properties used.

O X(“™) - Ny et AR )
@) X'(e) ®)
(i) j%X@fW) ®
w
(V) X, ") ®X, (") @
2r
Or

Derive the z - transform of the following sequence

x[n] =sin(w, n) uln]
Also specify its ROC.

3 25073
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-- }Q]Q}iestlon Paper Code : 90175

B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2019
Third Semester
Electronics and Communication Engineering
EC 8352 — SIGNALS AND SYSTEMS
~ (Common to Medical Electronics/Biomedical Engineering/Computer and
Communication Engineering/Electronics and Telecommunication Engineering)
(Regulations — 2017) '

Time : Three Hours | ' Maximum : 100 Marks

Answer ALL questions
PART-A . (10%2=20 Marks) -

1. Determine whether the signal x(t) = sin \[2-’[ 1s periodic or not.
2. Give an example for deterministic and random signals.

3. State Gibbs Phenomenon.

4. Find the Fourier serie&xéoefficients of the signal x(t) =1+ singt .

5. Two systems with impulse responses h (t) = e u(t) and h,(t) = u(t — 1) are
connected in parallel. What is the overall impulse response h(t) of the system ? -
6. The input — output relat10nsh1p of a system is given by |
5 _
dy £Y+3 & + 2y = dx
dt2 dt at
Find the system functlon H(s) of the system

7. Find the Nyqulst rate of the signal x(t) = cos 200xt + sin 400~t.

8. Find the z-transform and its associated ROC for the signal
x[n] =8n+1]+28[n]-38[n-2].

9. Convolve the following signals
x[n] = {%, 2,3t h[n]=1{1,2}

10. Determine whether the following system is a recursive system and justify your
answer y[n] = 2x[n] + 3x[n — 1] — 2x[n — 2].




90175 2

| | PART-B (5x13=65 Marks)

11. a) Plot the following signals, givenx[n]: S
i x]={1,2,1,21,2,1 R - @
i) ¥n-1] T
iii) x{2n] o I | | B¢
iv) x[n/2] : _ o L . (2)

o] g

(OR)

b) Determine whether the following syétem is Linear, Time Invariant, Ca-us_alé |
Memoryless and Stable.

y[n] = nx[n]
12. a) Fi_nd the Fourier transform of the.sig_n_al x(t) = e=!%, & > 0 and plot its spectrum.
o : OR) - |
b) Specify all possible ROC’s for the function X(s). given below. Also find x(t) in’
each case, _ S - :
X(s) = 4s

(8+2)(s+4)

13. a) Convolve the following signals x(t) = u(f) h(t) = u(t) = ut - 2).
| (OR) B A
b) An LTI system which is initially at rest is described by the differential equation
d%y . _dy dx - ' o
=2 +3= 4 oy=2% o
@z dt Cdr ox
Find the system function H(s) and the impulse response h(t).

14. a) Find the DTFT of the rectangular pulse sequence shown below and aléd .
plot the spectrum. _

x[n]
A

L

' !
-6 -5-4-3-2-10 1 2 6 7 n

OR)

(.

O AR . 90175

'/

b) Given the z - transform of a sequence x[n] as X(z) =-

Find the z - transform of the following signals in terms of X(z) using properties
of z — transform.

i} x[n - 1] (3)
iij x[~n] ' (3)
iii) o x[n] | (3)
iv) nx[n] . 4)
15. a) Convolve the following signals x[n] = o u[n] h[n] = ufn - 1J.
- (OR) ,
b) Consider a DT LTI system whose system function H(z) is given by
Lz
H(z) = ——y |z| > 0.5.

Find the step response of the system.
| | PART ~C : (1x15=15 Marks)

16. a) The feedback interconnection of two causal subsystems with system functions
F(s) and G(s) is shown below. Find the overall system function H(s) for this |

 feedback system.
_ . T y
K () O 1 ke NP
+ _ .
r(t) .
; ' G(s)
(OR)

b) Consider the discrete time LTI system shown below.

ym)

Find the frequency response H(e/*) and the impulse response h(n) of the system.
Sketch the magnitude response | H(¢/®) | for the system,
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15. (a) (i)

Realise the following system in cascade form .. (10)
N

L)
H(z)YTl*}Sj—l
3ot 45914 7)
(ii) Convolvex(n) = {1, 1,0, 1,1}
i
h(n) = {1,-2,-3,4}
¥
OR

©

(b) A system is governed by a linear constant coefficient difference equation
Y) =07y (n— 1)~ 0.1 y(n—2) +2x () —x (n—2)

Find the output response of the system y(n) for an input x(n) = u(n) 6

4 57282

8. Find the final value of the given signal

1
XA =107+ 322
9. From discrete convolution sum, find the step response in terms of h(n).

10.  Define the non recursive system.

PART - B (5 X 16 = 80 Marks)

Find whether the following signals are periodic or aperiodic. If periodic
find the fundamental period and fundamental frequency ®
x)(n) = sin 27t + cos 7t

1. @ @

. omo onn
xymy=sin’y -cos’y

(i) Find whether the following signals are power or energy signals. Determine
power and energy of the signals. ®

g(t)=seos(17m+§)+zsin(19m+§)

() = (0.5 u (1)
OR
(b) Find whether the following systems are time variant or fixed. Also find whether
the systems are linear or nonlinear

3, 12,
y(n) = an® x (n) +bn X (n—2) ®

12. (a) Obtain the Fourier series coefficients & Plot the spectrum for the given
waveform

2 -1/1\ 1 2 3

-1

a6

OR

2 57282
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Question Paper Code : 57282 I éb (Df[o’k)’\é
A N
B.E/B.Tech. DEGREE EXAMINATION, MAY/JUNE 2016
Third Semester
and Ce

EC 6303 - SIGNALS AND SYSTEMS

(Common to Bi and Medical E E

(Regulations 2013)
Time : Three Hours Maximum : 100 Marks

Answer ALL questions.”
PART - A (10 x 2 = 20 Marks)

1. Sketch the following signals :

t+ 1
rem(T), 5 ramp (0.1t)

2. Given g(n) = 2¢2". Write out and simplify the functions

@ g2-n)

(i) g(% + 4)

3. What is the inverse Fourier transform of

0 & (i) 8¢-f)

4. Give the Laplace Transform of x(t) = 32 u(t) — 2e™ u(t) with ROC.

Find whether the following system whose impulse response is given is causal and
stable h(t) = e 2 u(t - 1).

6. Realize the block diagram representing the system H(s) = 51 -

13. (@
®)
14. (a)
®)

Write the conditions for existence of DTFT.

1 57282

(i) From basic formula, determine the Fourier transform of the given signals.
Obtain the magnitude and phase spectra of the given signals. 5+5)

teu(t),
el
(ii) State and prove Rayleigh’s energy theorem. ©

a>0

a>0

(i) Using graphical convolution, find the response of the system whose
impulse response is ®
h(t) = e Hu(t)

o _[A, forost<2

for an input x(t) = { 0, otherwise

(ii) Realize the following is indirect form I1. ®
&y ey | d® _ O At
PR T U B B ) G

OR
(i) An LTI system is defined by the differential equation

Ay dy(t
&, B0 sy =5x0)

Find the response of the si/stem y(t) for an input x(t) = u (), if the initial

)

conditions are y(0) = ;&0 d: heo=2-

(i) Determine frequency response and impulse response for the system
described by the following differential cquation. Assume zero initial

conditions. - (]
E’Addt!l +3yO=x(®
(i)  State and prove sampling theorem. (10)
(ii) 'What is aliasing ? Explain the steps to be taken to avoid aliasing. ©
OR

State and prove the following théorems :
(i) Convolution theorem of DTFT ®
(ii) Initial value theorem of z-transform ®
3 ‘ 57282
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Question Paper Code: 71726

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2017.
Third Semester
Electronics and Communication Engineering
EC 6303 — SIGNALS AND‘SYSTEM.S
(Common to Biomedical Eﬁgineering and Medical Electronics Engigeering) ‘

(Regulations. 2013)

Time : Three hours ' ) Maximum : 100 marks

10.

(Codes/Tables/Charts to be permitted if any, may be indicated)
Answer ALL qﬁestions. .
PART A — (10 x 2 = 20 marks)
Find the summation x(n) = i 5(n-=1) sin 2.
Define a linear system.
What is the condition for‘ the existence of Fourier series for a siénal?
State Parseval's theorem for a continuous time aperiodic signal.
Give the expression for convolution iﬂtegral‘
Given h (t), what is the step response of a CT LTI system.
What is the 2z transform of a unit step sequence.
Find x(w) of ‘the signal for with the z-transform is given by

X(z)= z+1

3(z-1)(z2+0.9)

What is the necessary and sufficient condition on impulse response for stability
of a casual LTI system?

What is the difference betweéen recursive and nonrecursive systems?




11.

12.

13.

(a)

®)

(2)

(b)

(a)

(b)

Download STUCOR App for all subject Notes & QP's

PART B — (6 x 13 = 65 marks)

()): Find out -whether the following signals are periodic or not. If
periodic find  the period x(t) = 2cos(10t +1) — sin(4t - 1)
x(n) = cos(0.1 zm).

(i) Find out whether the following signals are energy or power signal
or neither power nor energy. Determine power or energy as the case
' may be for the signal x(t) = u(t) + 5u(t —1) — 2u(t - 2).

Or

Determine the properties viz linearity, causality, time invariance and
dynamicity of the given systems .

dy

(t)- +3t 7

+ y(t) = x(2)

¥ (n) = x(n?) + x(n)

y5(n) =logyo x(n).

Obtain the Fourier co-efficient and write the quadrature form of a fully
rectified sine wave.

Or

Determine the inverse:Laplace Transform of the following

. 1-26% ~14s
O N TR
h 25% +10s+7
(i) x(s)=- = -
(s+1)(s”* +3s+2)
A causal LTI system having a frequency reéponse H(GQ)= Agl 2 is
TG e

producmg an output y(t) —e'3tu(t) e *u(t) for a particular input x(f).

" Determine x(t).

Or

s(s+2)
s® +8s% +19s+12

Realize the given systém in parallel form H(s) =

2 ) _ 71726

14.

15.

16.

(a)

(b)

(@)

(b):

(a),

(b)

State and prove Sampling theorem.

Or
State and prove.the following properties of DTFT
@) DifferentiatiOn'lir.l frequency

(i) Convolution in frequency domain.

Perform convolution to find the response of the systems h,(n) and h,(n)
for the input sequences x,(n) and x,(n) respectively.

@ xm)={1,-1,2,3} (m)={,-2, 3, -1}
(11) xz (n) = {1’ 2’ 3, 2} h2 (n’) = {1, 272} o

Or

qu a causal LTI system the input x(n) and output y(n) are related
through a difference equation y(n)’—%y(n—l)éé yin —2) = x(ﬁ).

Determine the ficeqﬁen'cy'response H (¢/*) and the impulse response h(n)

-of the system.

PART C — (1 X 15 = 15 marks)

Using Laplace Transform determine the response of the system descrlbed

&), 5 0 4oy _ 92O
dt dt

=1 ‘fo'r ﬁhe input‘x(t) = e ?u(t).

by the equatlon Wlth 1n1t1a1 cond1t1ons

dy(t)

(O) 0
dt

Or

Determine the steady state response for the system with impulse
response h(n)=[;j 0.5]" for an input x(n) = cos(zn)u(n).

3 71726
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Question Paper Code : 40953 @m‘»

B.E./B.Tech. DEGREE EXAMINATION, APRIL /MAY 2018
Third Semester
Electronics and Communication Engineering
EC 6303 — SIGNALS AND SYSTEMS
(Common to Biomedical Engineering/Medical Electronics)
(Regulations 2013)

Time : Three Hours Maximum ; 100 Marks

Answer ALL questions

PART-A (10x2=20 Marks)

1. Represent the following signal in terms of the unit step function.

AN x(t)

1

2. What is a random signal ? Give an example.

8. Find the Fourier series representation of the signal x(t) = cos-%;—tt !

4, Give Parseval’s relation for continuous time Fourier transform.

5. Given the input x (t) =u (t) and h (t) =38 (t — 1). Find the response y (t).
6. Given X(s) = S_j”__z ROC : Re {s} > — 2. Find x (¢).

7. Find the Nyquist rate for the signal x (t) = 1 + cos 10 nt, in Hz.
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8. Find the Inverse DTFT of X (€i® ) = 2 ei® + 1 — 2e~%0,

9. Draw the block diagram representation of the system given its input output
relationship

4
y[n]= h(k) x(n -k).
k=0
10. Convolve the following signals

x [n] ={1, 2, -2} and h [n] ={1, 2, 2}.

PART-B (56%13=65 Marks)

11. a) i) How the unit impulse function § (t), unit step function u (t) and ramp function
r (t) can be related ? Also give the Mathematical representation and graphical
representation of the above three functions. (6)

ii) Determine whether the following signals is periodic. If a signal is periodic,

determine its fundamental period.

a) x(t)= cos%t + sin%t 4)
b) x[n] = cosE 3)
4
(OR)

b) Determine whether the system y [n] = 2x (n - 2) is memoryless, causal,
linear, time invariant, invertible and stable. Justify your answers.

12. a) Find the Fourier series representation for the signal
x (t) = 2 + cos 4t + sin 6t and plot its magnitude and phase spectrum.
(OR)
b) State and prove any three properties of continuous Time Fourier Transform.

13. a) Given the differential equation representation of a continuous time system.
d
—y(t)+2y(t) =x(t
th( )+ 2y (t) = x(t)

Find the response y(t) for the input x (t) = e3¢ u(t) using Laplace transform.
(OR)

"b) A continuous time LTI system is represented by the following differential

equation.
d’ d —9
E YO+ +2y () =2x(®)

Determine the impulse response of the system using Fourier transform.

14. a) Find the Z- transform of the sequence :
x [n] = a” u [n] + b" u [-n - 1]. Considering the two conditions a >b and a <h.

(OR)
b) If X_(ej‘D ) is the DTFT of x [n]. Find the DTFT of (n — 1)2 x [n] in terms of
X (¥?) using DTFT properties.

15. a) Convolve the following sequences
x[n]=a"u[n],a<1

h [n] =u [n]
(OR)

b) The system function H(z) is given by H(z) = ROC:lzi>Y% .

z2
(z-%)(z-1%)

Determine the step response of the system.

PART-C (1x15=15 Marks)

16. a) State and explain sampling theorem with necessary equations and
illustrations.

(OR)

b) A discrete time system is both linear and time invariant. The output
produced by this system for an impulse input is {1, 2, 3}.

Find the output of this for the following inputs and justify your answer :

i) §[n-2] (6)
ii) & [n] —28 [n—1] (5)
i) {1, 2, 3. . (5)




15.

16.

(a)

(b)

(a)

(b)
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@) x[n]=u(-n)

(4)  x[n]=au(-n).
(i) Verify the convolution property of Z-transform. (5)
A causal DT LTI system is described by

3 1
y(n)— Zy(n - 1)+ = y(n - 2) = x_(n). Where x(n) and y(n) are the input
and output of the system respectively. (13)
(1) Determine the system function H(2)

(i) Find the impulse response h(n) of the system.

Or
(i) Find the convolution sum of the given sequences using Z-transform
x[n]=[1,1,1,1] and An}=[1, 1, 1]. 6)
@i1) A recursive DT LTI system function H(z) is given by
' z2\3z -4 ‘
H(z)=—u. ROC : %< 4£3.

-

Determine whether the system is causal or not. ¢))
PART C— (1 x 15 = 15 marks)

A unit step input applied to an LTI system at rest results in the response

olt) = Stult) - o (- 7 hute)

20 a-§ /
Determine the following
(1) Transfer function of the system
(i) Impulse response of the system
(iii)) Response of the system to x(t)= 2 COS(lOt)LL(t)
Use Laplace transform analysis. : (15)
Or

Find the output response of a recursive DT system described by the

following difference equation y[n]- % y[n-1]+ % y[n - 2] = x[n], the initial,

conditions are y[— 1]= 0, y[— 2]=l and the input x[n] is x[n]=[%] . Use

Z-transform analysis. (15)

4 52908
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__|Question Paper Code : 52908
' 'B.Ju/B.Tech. DEGREE EXAMINATIONS, APRIL/MAY 2019.
- Third Semester
Electronics and Communication Engineering
EC 6303 — SIGNALS AND SYSTEMS

_ (Common to : Biomedical Engineering/Medical Electronics)

(Regulation 2013)

(Also common to : PTEC 6303 — Signals and Systems for B.E. (Part-Time) — Second

Time : Three hours

10.

Semester — Electronics and Communication Engineering Regulation 2014)

Maximum : 100 marks
Answer ALL questions.
. PART A — (10 x 2 = 20 marks)
Sketch the signal x(t)= (¢ —¢,).

Find whether the described as system y[n]:x=nx[n] y(n)=nx(n) is time
invariant or not.

State the importance of Fourier series.

Find Laplace transform for the signal x(t)= e“"u(t), a>0.

Find the system function for the given LTI differential equation.
dy(t) dx(t)

o 2y(t)= x(t)+—dt—.

Show that x(t)* 5(t —t,)= x(t = to).
State the condition for baseband sampling.
State the frequency shif'ting theorem of DTFT.

Write down the expression of convolution sum operation of two signals x, [n]
and x,[n].

Define recursive and non recursive system.

1\[0([\‘3
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PART B — (5 x 13 = 65 marks) o (b) @) Find the Fourier transform of the given signal x(t)é e 'u(- t),
>0. 5
11. (@ @ A continuous time signal x(t) is shown below. Sketch and label N 2
each of the following signals. (8) (i) Find the inverse Laplace transform of the following X (s) ®
x(t) : s
D Xl(s)= , Rels)>0
3 .
2 ®)) X(s):—-—sﬁ——, Re(s)>-1.
L i (s+2) +4
—— ———— >
321 1 2 3 4 5 t 13. (a) Evaluate y(t)=x(t)* h(t), by analytical method where x(t) and h(t) are
O x (t - 2) : shown in figure below. (13)
@ x(2t) X(t) h(t)
3) x(t/ 2) 4 1
@  x(-t). - .
(i) Determine whether or not each of the following signal is periodic. 0 1 2 3 t . 0 T 2 tJ:
If periodic find its fundamental period. 5)
el ] Or
. . (2n
1 = 24 : .
M x(t) Sm( 3 )t () (@) Consider a continuous time LTI system described by
. n M+2y(t)= x(t) Using Fourier transform, find the output y(t)
@ «xn]= COSL———E‘J. dt . i -
for the given input signal x(t) = e_‘”u_(t). (5)
Or (i) The output y(f) of a continuous time LTI system is found to be
(b) A system has the input output relation given by y[n]= x[n]+n x[n +1]. 2¢uft) when the input x(f) is u(f). Determine the impulse
Determine whether or not the given system is (i) Causal (i) Static response h(f) of the system. . C)
(iii) Time invariant-(iv) Linear (v) Stable. (13)
14. (a) State and prove the following properties of DTFT. (13)
12. (a) Consider the periodic square wave x(t) shown below. (13) (1) Linearity.
x(t) i (i) Time shifting.
4 @ii) Frequency shifting.
A (iv) Complex Conjugation.
(v) Time reversal.
Or
T, T2 0 TJ2 T T Pt () (@) Find the z-transform and associated ROC for each of the following
sequences (8)
Determine the complex exponential Fourier series of x(t) 1) x[n]=6(n-n,) -
Or @2 x[n]=uln-n,)
2 52908 | . 3 52908
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Question Paper Code : 80334

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2016.
Third Sémester

£ " Electronics and Communication Engineering
EC 6303 — SIGNALS AND SYSTEMS
(Cor’nmjon to Biomedical Engineering and Medical Electronics Engineering)
| (Regulations 2013;)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  Give the mathematical and graphical representation of a continuous time and

discrete time unit impulse functions.

2.  State'the differerice between causal and non causal system.

3. Find the Fourier series representation of the signal x(t)=

determine the Fourier series coefficients.
4. Find the Laplace transform of x(t)=e *u(t).

5. Convolve the following signals u(t-1) and 6(t-1).

6. Given H (s)zz—s#. Find the differential equation representation of the
s+ 28+1
system.

7. Find the Nyquist rate of the signal x(¢)=sin2007z¢-cos100x¢

8.  Find the Z-transform of the signal and its associated ROC x[n]= {2, -1, g'ri, 0, 2'}7

=SO827F and «



10.

11.

12.

13.
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Convolve the following sequences
x[n]=1{, 2,3}
h[n]={1, 1, 2}.

Given the system function H(z)=2+3z7' +42™° -5z

. Determine the impulse

response h[n].

(a)

(b)

(a)

(b)

(®

()

PART B — (5 x 13 =:65 marks)

Determme whether the system is Linear, Time Invariant, Causal and

| memoryless y(t)— J'x(z) dz.

—oo

Or
Sketch the following signals’
@ ul-t+2) .
) r(-t+3):
Gii) 268[n + 2]+ 8[n]-26[n —1}+35[n - 3]
iv) uln+2]u[-n+3] '

where u(t), r(t), S[n] uln] represent continuous time unit step,

continuous time ramp, dlscrete time impulse and discrete time step
functions respectively. °

Find the Fourier transform of the signal x(t)=cos Q¢ u(t).

Or

State and prove the ,multip]ication and convolution propert of Fourier
transform. .

Convolve the following signals
x(t) =" u(t)
h(t)=u(t +3).
Or
A system is  described by  the differential equation
(t) + 6— y(t)+ 8y(t) = —x(t) + x(t). Fmd the transfer functlon and
the output s1gna1 y(t) for x(t) 5(t).

2 80334

14.

15.

16.

(a)

(b)

(a)

(b)

(2)

(b)

(1) Discuss the effects of undersampling a signal using necessary

diagrams. ; . 5)
(i) Find the Z—transform of x[n]=a u[n] b"u[-n~1] and specify its
ROC. : j (8

Or .

(1) Give the relation between Discrete Tlme Fourier Transform (DTFT)
and Z-transform. 5)

(i1) State and prove the time sh1ft1ng property and time reversal

property of Z-transform. - (8

Convolve the following signals
x[n]=u[n]-u[n-3]
h[n]=(0.5)"u[n]:

Or

Determine whether the given system is stable by ﬂndmg H(z) and
plottmg the pole-zero diagram

y[n]=2y[n -1]-0.8y[n — 2]+ x[n] + 0.8x[n - 1] .
PART C — (1 x 15 = 15 marks)

A causal system has input x[r] and output y[n]. Find the

(i) System function H(z). . : (4)
(i) Impulse Response hln]. '- (6)
(iiiy Frequency response H (ej w ) . (5)

DR SR .
x[n]= 5[n]+55[n _1]—65[""_2]
hin]= &[n]’ -%5[;@—1].

. Or- .
Find the response y(t) of a continuous time system us1ng Laplace

transform with transfer function H(s)= for an 1nput

x(t) = etult).

)
(s+2)(s+3)

3 80334
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15. a) 1) Obtain the parallel realization of the system given by

y(@) - 3y(n—1) + 2y(n - 2) = x(n). (6)
i1) Determine the direct form II structure for the system given by difference equation
1 1 _
y@) =(3)y@-D-(} v -2 +xm) +xm-1), ™
(OR)
b) Using the properties of inverse Z-transform solve : (6+5+3)

-1
i) X(z) =log(1+az™);|z|>|a| and X(z) = __iz___.i..? ;12> al
1-az™

ii) Check whether the system function is causal or not

1 1
H(z) = +
&= o 12

>2

iii) Consider a system with impulse response H(s) = Se+ T Re{s}>-1. Check

whether the system function is causal or not .

PART - C (1x15=156 Marks)

16. a) i) Consider the sequence x[n] whose Fourier transform X(e“” ) is depicted for

-7 £ ® < T in the figure below. Determine whether or not, in the time domain,
x[n] is periodic, real, even, and/or of finite energy. (6)

patd

X(e")

U siope of 2

+ =27

ii) What is the transfer function and the impulse response of low pass RC circuit ? (5)

iii) Find the necessary and sufficient condition on the impulse response h[n]
such that for any input x[n],
max{|x[n]}} > max{|y[n]}},
where y[n] = x[n]* h[n]. %
(OR)
b) Analyze on recursive and non-recursive systems with an example. (15)

@
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Third Semester
Electronics and Communication Engineering

EC6303 - SIGNALS AND SYSTEMS
(Common to : Medical Electronics , Biomedical Engineering)

Question Paper Code : 50435 | ©

(Regulations 2013)
Time : Three Hours Maximum : 100 Marks
Answer ALL questions.
PART - A (10%x2=20 Marks)

10.

Determine if the signal x[n] given below is periodic. If yes, give its fundamental
period. If not, state why it is aperiodic.

X[n] = sin[s—:n +1)
Check whether the following system is Time Invariant/Time variant and also

t
causal/non causal ; Y(t) =x ( 3 )

Find whether the following system with impulse response h(t) are stable or not.
h(t) =t et u(t).

. Find the Fourier transform of x(t) = e~ u(t).

. Will there be two different signals having same Laplace transform ? Give an

example. How do you differentiate these two signals ?

1

Consider an LTI system with transfer function H(s)is given by H(s) = —————
(s+1)(s+3)

Re(s)>3; determine h(t).
List the ROC properties of Laplace transform.

Find the Z transform of a sequence x[n] = cos(n @ T) uln].

. Write the condition for stability of a DT-LTI system with respect to the position of

poles.

Realize the difference equation y[n] = x[n] — 3x[n — 1] in direct form I.
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PART - B (5x13=65 Marks) b) i) Determine the Fourier transform for double exponential pulse whose function
11. a) Find the lelfther the signal is an energy signal or power signal. is given by x(t) = e“ a > (. Also draw its amplitude and phase spectra. )
i) x(t) =e™=" u(t). 5)
ii) Draw the waveform for the signal x(t) = r(t) — 2r(t — 1) + r(t — 2). 4) ii) Obtain the inverse Laplace transform of the function (6)
iii) For the given signal determine whether it is even, odd, or neither. “)
X(s) =——5——=, ROC: — 2<Re{s}<-1.
a) - X(t) b) - x() s?+3s+2
1 1 13. a) i) Using Laplace transform of x(t). Give the pole-zero plot and find ROC of
the signal x(t). x(t) = e™! for both b>0 and b<0. (6)
y > > i1) Find the condition for which Fourier transform exists for x(t). Find the Laplace
r 1t : 0 1 2t transform of x(t) and its ROC. x(t) = ™8t u(-t). )
c) X[n] d) x[n} (OR)
1
1 1 " b) i) Using graphical method, find the output sequence y[n] of the LTI system
[ whose response h[n] is given and input x[n] is given as follows.
oy » I ¥ | eea ol x[n] ={0.5, 2} ; h[n] ={1, 1, 1}. 6
321012 34 -3 -3 -
__4 3 L i1) Find the response y(t) of an LTI system whose x(t) and h(t) are shown in
1 1 fig. (Using convolution integral). )
(OR)
b) Determine whether the following system is Linear and Causal. )fr(t)' hf:()
1
i) y[n] =x[n]. x[n — 1] and y[n] = (gl [x[n —1] +x[n] + x[n + 1]]. (5) 1 : 2
ii) For x(t) indicate in figure sketch the following : (4+4) 5 )
a) x(1—t) [u(t + 1) —u(t—2)] 01 2 t S 2 10 1 t]
b) x(1-1t) [u(t + 1) —u(2 - 3t)].
x(t)
1 14. a) i) Find the Z transform and sketch the ROC of the following sequence
x[n] =22 u[n] + 3" u(-n-1). (7
> ii) Consider an analog signal x(t) = 5 cos 200 Tt t.
0 12 .t a) Determine the minimum sampling rate to avoid aliasing.
12. a) i) Find the Fourier transform of a rectangular pulse with width T and b) If sampling rate F's = 400 Hz. What is the DT signal after sampling?  (6)
amplitude A. (7 (OR)
ii) Determine the Fourier series coefficients of the following signal. (6 b) i) Determine unit step response of the LTI system defined by
X(t) d2y/dt? + 5dy/dt + 6y(t) = dx/dt + x(t). )
f ii) Find the Inverse z-transform using partial fraction method. (6)
L1y Ly [ " X() = s G0 118
TaR” T M T2 T t (1-Q/9z*)(1-1/3)z")

(OR)
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Semester Electronics and Communication Engineering Regulations —2014)

5

Time : Three hours * Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. Compute the av'erage power and energy of the signal x(t)= r(t')_— r(t —2), where

x(t)z{t;tsz

2t>2"

2. Plot x(3-5t) for the signal (t). (Give the sequence of transformation).

3.  Consider a periodic signal x(t) with fundamental frequency 27 and a, =1,
a,=a,=1/4, ay=d_,=1/2, a;=a_,=1/3. Express x(t) in general Fourier
series formula. ’

4.  State Dirichlet's condition of Fourier transform.

5. The _impuls-e response h[n] is given below. Check the system is stable/causal.

h[n]=H"u[n].

3

»
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The pole zero plot of the transfer function H(s) of a LTI system is given below.

jw O -zeros, x-poles
-3+4j X
5420 X 2+
s e ) 505"
5-2/ 0 X 2
-34j X

Plot the ROC for the following cases when:

(a) The system is causal -

(b)

The system is stable.

Find the Z-transform of the signal. x[n]=cos(naT)ufn].

Find DTFT of the signal x[n]= [%:l un).

Find x(e) if X(2) is given by

z+1
3(z-1)(z+0.9)

1

Consider the second order system function H(z)=- ; .
1+127)1-27)

implement the system in parallel form. -
/

(a)

@)

(ii)

(iii) -

PART B — (5 x 13 = 65 marks)

Draw the waveform - for the signal
x(t) = u(t)+r(t) - 2r(t ~1)+r(t-2)-u(t-2), where u(t) and r(t) are
‘unit step and ramp respectively. 3)
Determine and sketch the even and odd part of the signal. - (3)
Xy
=if
‘2-101

' 2t
A continuous time system is given-by y(t)= J. %(t)dt . Check whether

—

the syétem is Linear / Time variant’/ Causal/ Static. (7
Or
2 20409
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12.

13.

(b)

(a)

®) -

(a)

()

(it)
(iii)

@

()

@

(i1)

A eontinuous time system is given by, y(t)é {2 (t)+ A 23 x((tt)), j(())
: - —4); X \

Check whether the system is Linear / Time variant/ Causal/Static.
(7)
Draw the waveform for the signal x(t) =r(t)-2rt-1)+7(t-2). (3
Find whether the signal is periodic or not. 3)
2n 1" 3z
x[n] = ej[?] t ej[—“—]n .
1; [t| < T1

. H
0:l> T, =

Find Fouﬁer fransforrh of the signgl x(t) = {
Find the Laplace transform of the signal x(t)= e u(t)+ e *(cos 3t)
u(t). oo R - ®

Or

Using properties of Fourier transform find X ( jw) and G( ja)‘)'.

1 ()= el ultya>0 ? ' 3)
@ gl)=2/+7). £ 3)
Find the Inw}erse Léplace transforni of X (s) ¢
»
3% + 8546

X = ')' o
. () (s+2)(s% +25+1)
Find the convolution for the given signals. (7)

X(t) h(t)

1 1

3 20409
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(11) Determine the exponential Fourier series representation for the full
wave rectified sine wave shown in the figure and also plot the line
spectrum. (6)

X(t)

Y

Or:

Find cosine Fourier series of half wave rectified sine function. (8)

nha.

2w -w 0 9w 2w 3w

b @

(ii) Find the convolution between x[n] and h[n] , where- x[n]=a" uln};

0<a<1 and h[n]=uln]. : e (5)

14.. (a) (@) Consider the cascade interconnection of 3 causal LTI system. The
impulse response h,[n]=u[n|-ufn - 2]. The overall response is given

below. X[n]-> h[n]— hy[n]— hz[n]—>y[n].

hfn] 11
0 8
{ ] |
0 1 23 4 5 6 n
Find .the’
(1) impulse response h,{n] @
(2) The response of the overall system to the input
x[n]=8[n]|- 8[n-1]. (4)
4 20409
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15.

(b)-

(a)

(it) -Let h(?) be a triangular pulse and let x(!) be the impulse train.

®

(ii)

(iii)

(@)

(ix)

Determine and sketch y(t) for the following value of 7.

1 T-=4
@ T=2
@ T=1
4 T=3/2. 5)

Or
Using partial fraction method, find the inverse of Z-transform

2

' z 1
=3 B 7
X(z) (l—az)(z a) ;Roc: a<|z|<a 4]
" Find the discrete time Fourier transform
x(n)=(0.5)" u(n)+2"u(-n-1). (3)
Find the frequency response of the causal system. 3)
obi)= (1 -2~ 2)slo=2)= )+ 1)

Consider a continuous time LTI system,

A ) g ) ().

dt* dt
(1) Find the system function H(s). ' 3)
(2) Determine the impulse response k(t) for (3)

(A) the system is causal
(B) system is stable
(C) system is neither causal of stable.

~

Realize the given system in direct form II

d*y(t)  d*y(t) . dylt) d*x(t) +, dx(t)-
: 4 7 t)= 4 7x(t). 7
di® i di* i dt +8(t)=5 di® B dt +7a(t) ™
Or
5 20409
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(b) (@) Consider the system H(z): ( 5 2)?&: = 2);ROC; Iz[ >04. (8)
, 2+0.4)(z-0.

(1) Find the impulse response function of the system
(2) Is DTFT exists for the system? if so, how?
(3) Find the DTFT.

(1)  Obtain the cascade form realization of the system described by the
difference equation.

y(n)—iy(n - 1)—%y(n -2)=x(n)+ 3x(n, = 1)+ 2x(n - 2). (b)

PART C — (1 x 15 = 15 marks),

(a) State and prove the properties of discrete Fourier transform. (15) : \
; |
Or . ‘
(b) Explain the following : ' et
(1) Deterministic and random signals. (8)
(1) Base band sampling. )
6 20409
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_  :3_,_ Given the Fourier series coefficients of a signal x(t), a,=a_ =
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Time : Three Hours - Maximum : 100 Marks

Answer ALL questions

PART - A  (10x2=20 Marks)
1. The graphicel representation of a signal x(n) is given below

x(n)

| 2 3 4
5 -1 0 1 1 >
' 1
2

Represent x(n) in terms of impulse functlons

' 2 Determme Whether the following signal x(t) e‘at u(t), a > 0 is an energy signal
or power signal,

o | —

1

and the

fundamental frequency of the signal is Q= %’E Determine the signal x(t).
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- 4. State initial value theorem of laplace transform.

"5 Given the pole zero diagram of a continuous time__syst,ém. Determlne Wh_et}iér

the system is causal and stable.

Im(s)

: X
o = _
Re(S) | .
X . 0- Zeros
- - X- poles

6 Given the differential equation’ representation of a continuous time system
2%%2—_3§—§%2+ y(t)=3x(t). Find the fr_e_quency-re_spo-nse HGQ).

7. Find the Nyquist rate for the signal x(ty= 1+ cos 200 7t + éi_n_5__00 nt.

8. Find the z-transform of the sequence x[n] = 26(n+2_) +26(n) ~ 3_6(_nw—_1) +48(n-3).

Also specify its ROC. =

9. If the input x(n) has non-zero samples in the range N /<n<N, and the impulse .~

- response h(n) has a range N s Sn <N, What is the range of the output response
y() of an LTI system ? o '

- 100 If t_h.e" frequency response H(e®) of a systemis given. by-'::'?j EE
" H(éj“’) = 20 + Zgio + 4 + Qerio + 3e-tio . Determine the impulsé résponse h(n) of
the system. ' ' : ‘
A
AT

Bownload, STUC My for

s 1

al kit Notes & QP's

11.

x,(t) ¥, {t)
AN .
} > o
0 1 '1‘ 2 t
x,(t)
I~
41——-]———’
-1 0 1 2
Figure 1
ii) Determine whether the system y(n) = 2x [n + 1] + 8 is causal, memoryless,
linear and time invariant. | ' (8)
12. a) 1) The spectrum X(GQ) of a signal x(t) is shown in Figure 2. Determine the
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PART-B (5><1_3=65 Marks)
a) i) Plot the signal, x(t) = 2u(t) — u(t - 3). 3
i1) With relevant examples, explain how the continuous time signals are
- classified based on their properties. (10)

(OR) ;
b} i) Consider an LTI system with input x,(t) and output y,(t), Dgtermine and
sketch the response of the system fo;- the input x,(t) shown in Figure 1.  (5)

equivalent time domain signa_l x(t) and plot. (7)
- ANXGO) |
e ——— 2
T FY
Figure 2

1) Find the Laplace transform of x(t) = e2 u(t)

— e® u(-t) and specify its
ROC. ,

(6)
(OR)
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' o = o PART — C © (1x15=15 Marks
b) i) Find the Fourier transform of the periodic signal x(t)= Y 8(t-nT). o - | )
_ _ A e N 16. a) A system is characterized by the difference equation
o o | o ggi1 » ygn) =—0.2y(n— 1) + 0.4y(n ~ 2) + x(n) — 0.25x(n — 1) + 0.5x(n — 2). Draw the
ii) Find the inverse Laplace transfo?m of X(s) = 73 ROC:Refs}>-3. (6) direct form — I, direct form ~ II, cascade and parallel realization structures. (15)
_ ' : S (OR) |
13. a) Compute the response of the system with impulse response h(t) = u(t + 2) for b) Find the Fourier series coeffici . . N
the input x(t) = e u(t). : . _ © o a3) A | series coe IC1ent$ of the signal glvgn in Figure 3.
' ' A x(t)
(OR) T ‘
b) The transfer function of a continuous time LTI system is given by
ER 9 | | ’
H = _..__---:‘-—--_ - ' . ,
(®) s +3s+2 . '
o o (
i) Determine the impulse response of the system. o ' 4) P _ o
P . . . . . . . -T “% T 0. - ~,
i) Find the differential equation representing the input-output relationship. (5) T _ A 1 S r% T 1 =
i) Plot the pole zero diagram and assess its stability. (4) Figure 3 ) o __H: e
R o | _ ~ Alsoplot the spectrum of the signal. . - . | S (15)
. 14." a) The continuous time signal x(t) = 2 cos 150 nt + 2 sin 400 =t is sampled, T SO e S IS

using O = 200 n rad/sec. Sketch the spectrum of the sampled signal. Indicate

i " whether aliasing occurs or not. | (13)
| | (OR) |
| - b) i) State and prove Parseval’s relation for discrete aperiodic signal.. (6)

n+l

' D) .Find:. the z-transfbrm:of 'x(h)' = (—é) | uw(n+2)and also spéc_i_fy its ROC. )]

i ~ 15. a) Given x(n) =(0.25)" u(n) and h(n) = {-'2 (%j‘ + 3(%j }U('n).- Determine the
response, y(n) of the system. . (13)
(OR)

b) Given the difference equation representation of a system

y(n) - -2— y(n—-1)+ —}é—y(n = 2) = x(n). Find the Frequency response H(e) and the

~ impulse response h(n) of the system. . o o - (13) é
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