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Fhird Semester B.E. Degree [ixamination, ]anuaxy/Februaly 200y,

EC / TE / ML [ 1T / BM/ EE
Signals and Systeras

ne: 3 hrs.] CMax.Mare oy
Note: 1. Answer any FIVE full questions.
2 Assume missing data if a1y suitably.
3.Mention the assumftons made.
1. (;\) Sketch the fouowmg signals and determine their even and odd compors
~ sketch them. :
Q) r(t+2) - r{t+1) - r(t-2) + r(t-3)
Ry Thavl oy

(i) u(n+2)-3u(n- 1)+ 2ul(n - 5).

b) Given the signal z(t) as shown in fig 1
v ) x(-2t+3)

.. t
i) (% -2
) (2 ) n Mnﬂrs)

b, sketch the following:

Fig.1(b)

(c) Check the system given below for linearity. Give reasons for your Qe e

dy(t .
—?1%—’+10y(t)+5=;,(1) |
175 singnals are periodic or not. If periodic, utppprine

4 14arks)

2. (a) Check whether the followis
their fundametal period.

) z(n)= Cos(i’-"-‘-"f'i»)sifﬂzfé)

i) z(t) = (2cos?(%E) - 1)5 inwicosmi t, Viaiks)

imtd.... 2
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(b Determine the power in the following signal shown n Fig 2{L).

Fig2(b)

) Determine the output ¥(t) of a LTI system with impulse response

h(t) = ult + 1) - 2(t) + u(t - 1)
and input 1(t) = 11112
= oit|> 2

Sketch the signals :n(t\,h(t.)a.ndy(t).

ystem described by

3. (a) Determine the Lomplete response of jthe s

mmal condmons y(0)=1. (h";:) Vo= 1. Comument on t

syslem

the direct form | & 11 realization f

(b) Draw
~ly(n -2) = z(n) -+ 2z(n - 1)

Hooy) -Ly(n
o dSyity |, dyd)
iy 2Ly ~(1,-,— 1 3y(t) = 2(1)

4. (a) Derive the DTFS representation for a discrete time

mean square errovr (MSE) criterion.

) given its Fourier representation as

(1) Determine the signal x(m
CoN o ad 1
m("”w) =1 d.w‘Hj(m —%-i]
(¢) Starting from signal z(t) definded as

z(t)=1 |tisl
=0 1t1>1

d:’i‘“ for the input z(t) = 2¢

or the following systet.

periodic signal z(n)

N
t
r
Loi4
N -
.
\
(10 Mar
0.
tou() wi

he stability of t!

(10 Mas

{10 Mat

neoag t
(16 Mar
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Delermine fourier transtorm of signal git) shown fig 4(c). Express oft) in termy o)
N,

R =
' 2N
@)
> LEY. =
— 4 2 i
. -1 - q 0 ‘1 2 2 &
Fig 4(c)

(3 Marksy

5. (a) Determine the time domain signal given:

i) .I‘,(]'u_’) =e¢ 1 o
i) ()= 6
( ) e=i20 se~if g
9
i) :'l'(jw) = \""""72;’-* U2 Markss
w?

{b) Show that a real and odd continous time non periodic sign

al has purely imaginary
Fourier transform.

4 Marks)
Q) Explain the reconstrug,‘l‘ion of CT signals imiplemented with zero-order device.
‘ (4 Marks!

6. (a) Consider the system depicted in fig 6a. The FT of the input signal is given by

rjw)=[U0-(2]) Jwicn
'E(‘Jw)_{(() ) fwi>n

The signals w(¢) and h(t) are given by w(t) = coshmt, h(l) = 97;15——’
and y(jw) <— v(t) Delermine and sketch y(jw). {10 Marks?

L)

iy y©

©w )
Fig 6(a)
(b) Find both the DTFS and DTFT 'repres'entation for the periodic signal. (10 Marks)
z(n) = 2cos( 371t 4. T)+ dsin(Zn)
7. (a) Specify the properties of ROC (o Marks)

(b) Determine the Z-transform of the following signals.

Contd.... 4



Page No...

8. (a)

(L)

4
D z(n)=ald ( < )
i) z(n) = n(§)"u(n+3) - v . -

i) z(n) = n(§)"u(n)« (6(n) - 56(n - 1)) (44616216 Marks)

A casual stable discrete time system is defined by

y(n) = y(n - 1) - Ly(r - 2) + z(n) - 2z(n - 1). Determine:
i) System function H(Z) and ‘magnitude response at-zero frequency.
i) Impulse response of the system.

ili) output y\n) for z(n) = (§(n) -- 16(n - 1)) - (12 Marks)
State and prove differentiation property of Z-transform. Determine tlie signal

z(n), given. (8 Marh.)

e

X(Z) = — - | Z > 5. 1.

1-32-1) a+tz-1

*®ob X XN

(¢
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Fhird-Semester B.E. Degree Examination, ]am.lary/Februar}; 2004

EC/TE/ML/IT / BM / EE
Signals and Systems

Time: 3 hrs.) | e [Max.Marks : 100
Note: Answer any FIVE full questions.

1. (a) Define a signal and a system. Explain anly two properties of a LTI system.(6 Marks)
(b) Find and sketch the even and odd components of the following

i) zn] = e (/9 y[n]

RO PR S i

(c) Find the periodicity of the signal z[n] = cos (25%) + cos (23%) (3 Marks)

e

(d) A rectangular pulse :c(t) { i A 0<t<T

0 elsewhere

is applied to an integrator circuit. Find the total energy of the output y(t) of the
integrator. (5 Marks)

= 21 Aa) Given the impulse response of system hin] as 8™ ul-n] B >1, find the re

sponse
of the system for the input u{-n]

(7 Marks)

“{b) The impulse response of a systen is h(t) = e u(t —1). Check whether the e
system is stable, causal and memoryless system. . (7 Marks)

(¢) Find the overall impulse response of a cascade of two systems having identical
impulse responses h{t] = 2{u(t) - u(t - 1)} (6 Marks)
3. (a) Obtain the block diagram representation (direct from I and II) for a system
modelled by the equation
(’

dy)' L dy( dz(t , . A
4_(1%_2 _ 3_%%_2 +y(t) = =(t) + %l : (7 Marks)

(b) Find the total response of an LTI system Ideséribe-d by the equation /
dy[n] + 4y[n + 1] + y[n + 2] = =z|[n] with input Z[n] = 4™ u[n], initial
conditions being y[-1] =0, y[-2] =1 * (7 Matks)

'!

() Find the natural response for the system described by the equation . {
T d?y(t) | o dyt RPNV —3 J(0)=4. ¥
—(—1%2—1 +.3—"éﬁt—l..+ 2y(t,) = 4e=3t for t 2~0. Als? y(0)=3 %'(0) ._ 4. (6 Marks)
4. (a): Determine the complex Fourier coefficients for the signal ‘

= {4+1 -1<t<0 B L L
z(t) { — {t t0<t<l which repeats periodically with T-2 units. Plo_t the

amplitude and phase spectra of the signal. ‘ (8 Marks)

" Contd.... 2
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(b) State and prove the following of Fourier transform
i)  Time shifting property B
i) Time differentiation property
iii) Parsedval’s theorem. (12 Marks)
5. (a) Using convolution theorem, find inverse Fourier transform of
Aw) = —1
—L
(a+iw) (6 Mearks)
(b} The transfer function of a system is H(g) = 4_4{;,;
Find time*domain response y(t) for input z(t) = u(t). (7 Marks)
) Define the DTFT of a signal. Establish tk.le relation.between DTFT and Z transform
of a signal. (7 Marks)
0. (a) Determine the DTFT of the following signals
(i)  =z[n] = (0.5)2+2 y[n]
e = 1 —-5 <n<b ¢
== ! (7 Marks)
() =ln] { =0 elsewhere Plot X(42) b
(b) Define and prove the following for DTFS representation of signals.
i) Modulation of two signals ii) Convolution of two signals. (7 Marks)
(¢) Define and explain Nyquist sampling theorem with relevant figures. (6 Marks)
7. (a) Determine Z transform, ROC, pole-zero locations of the following functions :
i) a"cos(§gn) u[n]. for Ny = 27 get pole zero plot.
i) (0.2)™ {u[n]-uln- 41} (10 Marks)
(b) Prove the following properties of Z transform mentioning ROC
1)  Time shifting property
if) Time reversal property
iii) Differentiation in z domain. (10 Marks)
8. (a) Determine inverse Z transform of sequence X (z) = sinZ. V (4 Marks)
: , , L 22 .
(b) A LTI system is represented by its system function' H(z) = T Find
. 676
system response when the input z[n] = 4u{n]. Assume initial conditions as
()

Consider a system described by the difference equation
y[n] - 2y[n - 1)+ 2y[n - 2] = zln] + Lzln - 1]

Find system function H(z) and unit sample response h[n] of the system. Also
find the stability of the system. (8 Marks)

LR 3
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Fhird Semester B.E. Degree Examination, ]uly/August 2004
" EC/TE/ML/IT/BM/EE

Signals and Systems

Tine: 3 hrs.] [Max.Marks : 100

Note: Answer any FIVE full questions.

(a) A continuous, causal Linear Time Invariant System is shown in Fig 1.a.

Q0 -
v wm m T IF w de Ry LY
[y -

A}
Determine the unit impulse and step response of this system. Plot the response.
Also verify whether the system is causal and stable. (10 Marks)

(b) Find z(t) « y(t) for the signals shown and also sketch the convolved signal
=D r /f\) o(t) = 6(t) ~26(t - 1) +86(t--2)

y(t) =2, -1<t<1
z2(t) =2, for-1<t<l
(Wl y(t) =t, -2<t<?2

{10 Marks)
2. (a) A discrete LTI system is characterized by the following difference equation
y(n) —y(n ~1) - 2y(n - 2) = z(n)
with £(n) = 6u(n) and initial conditions
y(-1)=-1, y(-2) =4

i) Find the zero-input response, zero-state response, and total response.

ii) How does the total response change if y(-1) = -1,y(~2) = 4 as given, but
z(n) = 12u(n)

How does the total response change if z(n) = 6u(n) as gWenr but y(-1) = -2

State and prove frequency convolution and modulation property of Fourier
transform of a CT signal. {10 Marks)

i)
(b)

-3. (a) i) Consider a linear shift - invariant system with unit - sample response h(n) =
a™u(n), where « is real and 0 <. o < 1. If the input is z(n) = f™u(n) for
0 <| B |< 1, determine the output y(n) in the form y(n) = (Kla"' + Kzﬂ")u(n)
- by exphc1tly evaluating the convolution sum:

i) By explicitly evaluating the transforms :c(c-’w) H(er) and y(c“") corre-

sponding to z(n), h(n) and y(n) specified in part (i), show that .
y(e?) = H(eI®) X (cI¥)

ies

(10 Marks)

Contd.... 2
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(b) Find the Fourier transform of the following sig nals shown in fig (3b) showing
uproperties of the Fourier transform. )

X5

i_

~
0 ¢ 7
(10 Marks:
4. (a) An LTI system is described by
H
()= o707
Find its response y(t) if the input is z(t) = u(t). (10 Marks)

(b) State and prove Parseval’s theorem for CT signals. Using this theorem determine
the range of frequencies (-, f1) where 50% of the signals energy lies. The
spectrum of the signal is shown in fig.4.b.

W\XG?)

o ] . o\ >N 4

(30 Marks)

5. (a) Determine the exponentxal Fourier series representation for the full rectifica
‘sinewave shown in Fig 5. (a). Also plot the line spectrum.

59
.,H%C
O\.» - A o S (oMada)

(b) Show that the Fourier transform of a train of 1mpulses of unit helght separakad
by T secs, is.also a train of impulses of hecight wy = T’ separated by wy = 3.

(10 Mar} <)

6. (a) State and prove the sampling theorem for low pass signals. Give the sigr ificance
of this theorem. (10 Matis)

Contd.... =
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“thitd-Semester B.E. Degree Examination, July/August 2005
EC/TE/ML/IT/BM/EE
Signals and Systems

- 3 hrs.] R

Note: 1. Answer any FIVE full questions.

2. Make any suitable assumptions for missing data.

3. Indicate the question number and subdivisions clearly.

[Max.Marks : 100

I. (a) For each of the systems, state wlhether the system is linear, s
causal, invertible :

) y(n) =log(z | n|) i) y(n) = z(n3)

hift—invariant, stable,

(b) Determine whethe
they are periodic

Doz(t)=o(t) + v(~t) where u(t) = sin(t) u(t) |
ﬁ/cos [%ﬂ"n] sin [%Wn]

(c)yn z(n) = {0,0,0,%,2,3,2,1,0,_0,0},'plot z[—zjri_ 1),2[] ,‘ (242 Marks)

‘(@) Fig "Q.Z(a) shows parts of the signal :z:_(t) and its even part for Eso only. z(t)

- _-and even part for { < 0 is not shown. Complete the plots of z(t) and ze(t). Also
" obtain the odd part of z(t). S : S >

¢ K3

J[ x (k) g Tl

1f—

of

. . . - , th,Q_zcb;i L
S

(b) ‘Determine the energy or power as applicable for the following signals.

i,
e el g,

oy IR e

ool

B LR s

1
n

i) (1] u(n) Non pesod (242 Marks)

(© Determine graphically, the output of an LT] system whose impulse respoﬁse is
1) =3u(t-1) - 3u(t - 3) and input is 2(t) = u(t +1) - 2u(t 1) + u(t - 3)
(8 Marks)

Tt lad
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3. (a) Determine the convolution of two given sequences z(n) = {1,2 3,4} and &; \
| g
h’(n) = {11 11 3) 2} : 16 Markis)
1 :

(b) There LT1 systems are interconnected as shown in Fig Q3(b). If iy (n) = v(n-2)
ho(n) = nu(n) and hi(n) = §(n - 2), find the overall impulse response.

4 '“'J l?;_[rﬂ

ZL[n) . L vy ]
]

Fig.q3cw

{6 Mard.

(©) The differential equation of the system is given as
Ly 4 o34y 49— o(1), with y(0) = 3, % = Determine the tots
T dgtly= z(t), with y(0) = » ot lt=o = -5 Determine the tota
response of the system for a step input. (8 Marh

4. (a) Draw the direct form II block diagram of the system given by the differenc .
equation y(n) - 0.25y(n - 1) - 0.125y(n — 2) ~z(n) — z(n - 2) = 0. How man’
delay elements, adders and mudtipliers are used ? , (343 Mark

(b). A discrete time signal is defined by-z(n) = sin[rn/8]. Sketch the magnitude an
‘phase of the Discrete Time Fourier Transform of z(n - 2). (8 Mark
() Using the Parseval's theorein find the signal energy of
D) z(t) = 4sinc(t/5)
i) =z(t) = 25inc2(3i) , A (343 Math
5. (2) Obtain the Continuous Time Fourier Transform (CTFT) of
x(’z);{ -1t d<i<1
0 elsewhere .
using the integral property of CTFE. Also indicate the CTFT of =(t - 1) - &
i (543 Mait
(b) A periodic signal with a period of 4sec is described over one fundamental perio
by z(t) =3-1t, 0 < 1 < 4. Plot the signal and find the exponential Fouvier serie

Plot the amplitude and phase ‘spectrum. Obtain the average value of (1) -
R (2¢64242 Mar

Contd....
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6. (a) Obtain the impuse response of the network shown in Fig Q6.a). Determine the
frequeiicy response H(jw) of the network. Determine the frequency at which
| H(jw) | falls to 1/+/2. Find the corresponding phase.

10 No... 3

R
. AN ¥ «
| ML 1
4 \!l \)J‘F C V°
F(,,S & 6(a) i

(53+6+5 Marks)

(b) FInd the Nyquist rate for each of the following, signals :
) z(t) = 2575007t
i) z(t) = [1+0.15in(200m)] cos(20007t)
iii) 10sinc(5t)

iv) 2sinc(50t) sin(5000nt) (2424242 Marks)

7. (a) The spectrum X (jw) of a signal as shown in fig Q 7(a). Draw the spectrum of

the sampled signal at i) twice the Nyquist rate and ii) half the Nyquist rate. Mark
the frequency values clearly in the figure.

x(J )

d N

(oo -

> D v«_dfﬁa c

. Feg. Q1a)

(3+3 Marks)

‘I (b) Find the Z-transform and also giveq ROC
i)  z(n)=2"u(n) 4+ 3"%u(-n-1)
it) e:l_(!)’: sin [@] u(n) (3+3 Marks)

(c) Obtain the complete response of the system given in linear difference equation
form using Z - transform. Assume the system to have zero initial conditions.

y(n) + y(n-1) - 2y(n-2) = u(n-1) + 2u(n - 2) (8 Marks)

Contd.... 4
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\ing at t = 0. Find the /
alues of (a,T") such that
(6+2 Marks)

8. (a) The signal z(t) = e—at is sampled every T sec begirg
7 _transform of the sampled signal. Give two different v

7 - transforms of the sampled signals are same.
5 Determine the pole locations is

() A causal system has 4H(z) = — T |
se h(n). What will be impulse

the system stable ? Obtain the impulse respon
response of the system. If the system is known to be anti-causal 7 (424642 Marks)

% * X%
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‘Third-Semester B.E. Degree Examination, January/February 2006
EC/TE/ML/IT/BM/EE
Signals and Systems

Time: 3 hrs.)

(Max.Marks : 100
Note: 1. Answer any FIVE full questions.

2. Missing data may be sulfably assumed with proper Justification.
1. (@ Is the signal shown In fig 1a s power or energy signal? Give reasolis for your answers
and further determine ifs energy/power.

—

S V_> +
(10 Marks)
(v) Explain the significance of time compression and expansion. Determine the rela-

tionship between the signals z,(t) & y;(t) and z,(t) & y,(t) shown in fig 1b.

(10 Matrks)

2. (a) Determine whether the following signals are periodic, If periodic determine the
fundamental period. )

D z(t) = cos2t + sindt W x(n)= cos(}mn)sin(3mn) (6 Marks)

(b) Determine whether the system shown below is memoryless, stable, causal, linear
and time Invarlant,

h y(n) = z(n) % §(n--2k) My(t) = é%{e‘t:v(t)} (14 Marks)

k=—o0

Conld.... 2
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3. (@) AlTisystem has Impulsé‘response"h(t) = tu(t)4- (10— 28)u(t—5)~ (10— t)u(r - | 0)
determine the output for each of the folicwing Inputs:

DE(t) =68t +2)+6(t-5) i (1) = 26(t) + (¢ - 5) (14 Marks)
(&) Draw the direct form | and direct form | implernentation if the following system:

g3 2, . , 2 -

%jy(t) + Z%y(t) +3y(t) ==z(¢) + 3(%5.1:@) : (6 Marks)

4. (@) Determine the output response of the following system given the input and Initial
condition as z(n) = 2Mu(n) y(-1) =2 y(=2) = -1

S N 3
4 ) '—g'

(12 Marks)
(b) Explain the characteristics of systems describedi by differential equations. (6 Marks)
(¢) Obtain an expression forimpulse response of o LS| systemin terms of its step response.

(2 Marks)
5. (o) Determine the time domain expression given the following:
2,-0_1_--520 ’
. G__ e 2 — )
D X(ed) = TE\IL%—
( ) —66‘129+3e“79+1
D X(jw) = 2w
(Jw) —hw )
o 2
i X(jw) = 45’\’;# (12 Marks)
(b) Evaluate the following quantities
o0 x> - 2
D -7——24 dw Ii _\T_szn (ﬂ't)dt (8 Marks)
_‘{o (We+1) )_{D e
6. (a) Prove the following properties:
D Convolution property of periodic discrete time sequences,
) Time shift property of discrete time aperlodic sequences.
i)  Parseval relationship for the FS, (10 Marks)

(b) A LTI system has Impulse response h(t) = 23i7’rmico.s(47rt). Use the FT to determine
the system output if the input is given by fig 6b. (10 Marks)-

?\% G- L | Con'd.... 3
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~Fhird Semester B.E. Degree Examinatior, Dec.06 / Jan.07 @

Electronic and Communication Engineering

Signals and Systems

Time: 3 hrs.] [Max. Marks:100
Note: 1. Answer any FIVE full questions.
2. Justify any assumptions made.

I a. Determine and sketch the even and odd parts of the signal shown in figure Q1 (a).
’ (05 Marks)

1 8 1 -
Fig. Q1 (a)
. . : . m) . (an) . L

b. Determine whether the discrete-time signal x(#) =cos(?)sm(—3—] is periodic. If

periodic, find the fundamental period. (05 Marks)
c. Determine whether the following signals are power signals or energy signals or

neither:

) e ™20

i) 2e/™ (06 Marks)

d. Determine if each of the following signals is invertible. If it is, construct the inverse
system. If it is not, find the two input signals that have the same output.

t

D 0= [x(@)dr;y(-w) =0

—00

i)  y(n) = nx(n) " (04 Marks)
2 a. Determine whether the system given by the following relation is,
1)  Linear

1)  Time-invariant and
iii)  Stable.

y(n) = x(n) ié‘ (n-2k) (06 Marks)

k=-w
b. Figure Q2 (b)-1 shows a staircase-like signal x(f) that may be viewed as a
superposition of four rectangular pulses. Starting with the rectangular pulse shown in
figure Q2(b)-/2, construct this waveform and express x(f) in terms of g(f). (06 Marks)
\

p g )
o A R . ‘3“)
31---- N
21 ‘.
o g
i \ ) - . X
O e AT B S

g |
Fﬁa Q 2(by ) Fca Q2N Conrd....2
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- c. Find the convolution of two finite duration sequences
h(n) = a"u(n) fot all n ’
x(n) =b"u(n) for all'n
i) Whena # b ii) Whena=5 (08 Mar}
Marks)

3 a Find the step response of a s
At =u(t +1) - u(t -1)

Determine the output of the system described by the difference equation

3
YD =53 =D+ 2 3 -2) = 2x().

ystem whose impulse response is given by,
(05 Marks)

01 4
with'input x(n) = 2u(n) and initial conditions y(-1)=1, p(-2)=-1 (08 Marks)

Draw the direct form I and direct fo i i
. > rm II implem C
by the differential equation, prementations of the sysiemfepresenied

@) . dy(0) dx(t
04220 4350 x4+ 3# - (07 Marks)

4 a. Determine the complex fourier coefficients for the signal shown in figure Q4 (a).
(08 Marks)

X Uc)

ANVANaY
W“Lr _'_3 _‘_7__ ..:\ @)

no

A
/\ ) "7}_% ]
2. 3 L

\

Fig. Q4 (a)
b. State and prove Parseval’s theorem as applied to Fourier series. (06 Marks)
c. Evaluate the DTFT of the signal x(n) = (%] u(n—4). (06 Marks)
5 a. Determine the time domain signal corresponding to X (e’®) =|sin(Q)|. (06 Marks)

b. Use appropriate properties to determine the inverse FT of
x(jo) = ~——-—J—w—2 (07 Marks)
2+ /o)
¢. Use the duality property of Fourier representation to evaluate the following :
) x)eEoeu(jo)

ii) !

: T X(jﬂ)) (07 Marks)
1+¢

6 a Determine the frequency response and impulse response for the system described by
the differential equation,

2
dy() 45 dy(t) +6)(f) = _ff@ i (06 Marks)
dar? dt dt

b. Determine the difference equation description for the system with the following
impulse response:

h(n) = 6(n) + 2%) u(n)+ (— /1/2) u(n). ' (06 Marks)

Contd.... 3
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¢. Specify the Nyquist rate and Nfgfdﬁi's't?intervals for the follow@gg signals : A
) g(t) = sinc(200) e @‘”
)  g,(t) =sinc? (2001)
i) g;(1) =sinc(200¢) + sin 2*(200¢) (08 Marks)
a. Specify the important properties of ROC of Z-transform. (06 Marks)
b. Find the Z-transform of the signal, .
x(n) = nsin(’V2 n)l(—n) . (06 Marks)
¢. Find‘the time domain si gnals corresponding to the following Z-transforms.
X .
i X(Z)= ZI>1
i) (Z) 1-7-2 , , v
i) X(Z)=cos(2Z);|Z| < (08 Marks)

a. The output of a discrete-time LTI system is y(n) = 2(%)1 when the input x(») is
u(n).

i)  Determine the impulse response /(n) of the system.
if)  Determine the output when the input is (1/, )" u(n). (13 Marks)

b. Use unilateral Z-transform to determine the forced response, the natural response and
the complete response of the system described by the difference equation,

) - %y(n ~ 1) = 2x(n)

with the input x(n) = 2(— %)‘ u(n) and initial condition p(-1)=3. - (07 Marks)
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Fourth Semester B.E. Degree Examination, Jupne/July 03 |
Signals and Systems

line: 3 hrs. Max. Marks:100
Note : Answer any FIVE full questions choosing at least
two from each part.

PartA
1 a. Determine and sketch the even and odd components of,
I
i) x(n)se /‘u(n)
i (= Lo Ostsl 08 Mark
i  x(t)= 2t l<1<2° (08 Marks)

b. Distinguish between power and energy signals. Categorise each of the following signals as
power or energy signals and find the energy or power of thie signal.

i x(n)=(%) u(n)

2

i)  x(t)=cos o,t ' (98 Marks)
c. Starting from the pulse g(t) shown in figure Q1 (c) construct the wave form x(t) and
express x(t) in terms of g(t). (04 Marks)
.
HREL
5
”L". i v H-:\? -V
L N
._.[T(j; —y — -ML ..t. J O
Fig. Q1 (C)
2 a. Explain the difference between the following relationships:
x(n).d(n — no) = x(no) and x(n)*d(n —n0)= x(n-—- nO) (06 Marks)

b. Given the impulse response of the system as h(t)=e " -u(t) and mput to the system as

x(t):e'3‘(u(t)—u(t—2)) determine the output of the system. Sketch the various cases.
(14 Marks)

{

] n
3 a. Given the impulse response of a system as h(n)= n(w) u(n), determine if the system is

causal and stable.

(04 Marks)
b. Determmine the complete response of a system described by the followmg differential
equatlon
d?y(t dy(t dy(t
YO WO o KO0 BO
dt? dt d() dt /=0

and x(t)=e” u(t) (12 Marks)

c. Draw the Form — I and Form — II structures for a system described by the following
differefice equation:

3 2
y(n) - ‘4')’('1 -+ ‘ZY(n -3)=x(n) +”3‘X(n -2) (04 Marks)
' 1 of2
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a.  Determine the DTFS coefficients for the periodic signal shown in figure Q4 (a). (08 Marks)
- LX)

|

HIU T N A B
RS vj‘;-u-b‘* :5' L N R O_. . gy \5‘,“?« n.,.;‘ﬂ 2 .
' Fig. Q4 (a)
b. Determine the Fourier Series representation for the square wave shown in figure Q4 (b).
Draw typical plot of X[k]. (12 Marks)
g
4 4+ i, : PP .«Lnﬁ — ‘l
g <1 s T T, 1 T
Fig. Q4 (b)
: Part B
a. Obtain the Fourier transform of the signal e ™ -u(t)and plot its magnitude and phase
spectrum. (14 Marks)
b. Determine the DTFT of unit step sequence x(n)=u(n) (06 Marks)

a. Determine the H(w) and impulse response of the system described by the following
differential equation,

4’y dy(® dx(t)
d

+6y(t)=-
02 . y(t) ™

(10 Marks)

1
. , . o el L
b. The impulse response of a continuous time system is h(l):_;{{ -e FCu(t). Determine its

frequency response and plot the magnitude and phase plots. (10 Marks)
a. Determine z-transform of x(n)=cos(Q 0n).u(n) . (08 Marks)
b. State and prove initial value theorem for z-transforms. (04 Marks)
¢. Determine using partial fraction expansion, inverse z-transform of
1 "
X(z)= ROClz<0.5 (08 Marks)

1-1.5271+0.5272°

a. A system is described by the difference equation,

y()=0.7y(n 1)~ 0.12y(n - 2)+x(n — 1) + x(n — 2)

What will be the output when excitation is x(n)=nu(n) ? Is the cystem stable? (14 Marks)
b. Solve the difference equation,

y(n)-3y(n-1)-4y(n-2)=0, n20; given y(-1)=5 and y(-2)=0. (06 Marks)

¥ % v e ok
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Fourth Semester B.E. Degree Examination, Dec.08 / Jan.09

Signals and Systems
Ulirs. Mex. Marks:100
Note : Answer FIVE full questions choosing ar least
two full questions from each part.
Part A
[“ctermine even and odd component of following signals,

. , .. -2
i x()=1+ttant+t% tan?t if) x(n)=n2(%)n (06 Marks)
[etermine energy in the signal x(—%t + 3) given the signal x(t) as below, (08 Marks)

Fig. Q1 (b)
Verify the following system for i) L1ner1ty il) Time-invariance  iii) Causal
1v) Memory less.
n-1
vim=x(n)+ Y x(k) (06 Marks)
K=~

A LTI system has an impulse response h(t) = e_}tﬁzl. Find the output of the system for the

input x(1)=e 'u(t). (10 Marks)
A discrete time system which is linear and time-invariant has impulse response

n (L)
1‘(“):(—5) (u(n)—u(n—7)). If the impulse is x(1) (3) 02nz9

=0 otherwise
Determine the output and obtain closed form expression in each region. (10 Marks)
d?y(t t t
A system is described by I ) Y( ) +2y(t) = ( ')
dt? dt
With initial conditions y(0)=-1 % =2
t=0

If the input is x(t)= 2e'2tu(t) , determine the output (do not use any transforms).

(10 Marks)
Determine the step response of the LTI system whose impulse response is given by

hin)= (——) u(n). (04 Marks)
Draw the direct form — I and direct form — Il implementation of the system given by,
yin) y(n ~1)+ y(n— 3) x(n)+3x(n-1). (06 Marks)

State and prove Parseval s"theorem for continuous time periodic signals x(t). Using the
same evaluate the following :

- k

v sin ( ﬂ

by ~12 . (10 Marks)

I won
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Determing: the time-domain signal given the DTFS coeflicients,

x(k)=cos ‘I‘g’l" k)+ Jsm(‘“‘ k) (04 Marks)
Detem@ine Fourier series representation of the signal x(n) shown below, and sketch its
magnitude spectra. - (06 Marks)

5 4311 01 2 3 45618 4
Fig Q4 (c)
Part B
Determine the DTFT of the following signals,
1) x{n)za‘n_z‘ , |a| <1 i) x(n)= (—;—)ﬂ u(n-2) iii) x(n)=2" [utn)—u(n -6},

(10 Marks)
Determine the time-domain signal given its FT as follows:

] - jo 1 /<m< y
1) iRy 11 J
x{ je) (jco)2 3j0r2 ) x(jo)= O |0)|>/7

iit) x(j&))z{

Determine the frequency response and impujge response of a system described by

2cos0 |o|sm
. (10 Marks)
0 |0)| >7

2 .
d ygt) dy() +6y(t)= dx(t) (07 Marks)
dt dt Cdt
Explain the process of sampling and concept of aliasing as applicable to continuous time
Signals. ’ (06 Marks)
Determine the frequency response H(jo) of a system which has impulse response of
h(t) = Sm(‘:ﬂ) cos(3nt) using the modulation property. Plot the magnitude and phasc
i

response of H(jm). (07 Marks)

Determine the z-transform of the following sequences along with their ROC. Plot the . ..3
-and zeros:

i) X(n):(%)n u(n)+(2)n u(-n-1). ii) x(n)z(nui")2 (—%)n} u(n-3). (10 Marks)
b. Determine output of the LTI system where h(n)= (—;—)" u(n)and x(n)= n(m—lz—)” u(n) using
z-transform techniques. (10 Marks)

A stable system is described by the difference equation.
y(n)-y(n—1+ Y y(n—2) =x(n)+ };x(n—1) - Jgx(n-2). Detzrinine its impulse responsc

If x(n) =((%)" +(—-§—)n )u(n) determine the output. (10 Marks)

Determine forced response, the natural response and comlete response of the svstem
described by,

y(n) =¥ y(n-1)+ Jgy(n-2)=2x(n)

y(-¥=1, y(-2)=-1, x(n)=u(n)

using unilateral z-transform. (10 Marks)

% o e K ok
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d.
2 a
b.
c.
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c.

Fourth Semester B.E. Degree Examination, June-July 2009
| Signals and Systems

: 3 hrs. Max. Marks:100

Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.

PART - A
A function x[n] is defined by %WJ
~(n+8) for -8<n<-3
6 for n=-3 ‘ l [ ]
. -7 1 I - >

x[n]= -6 for -3<n<0 T [l 3 TE WS G el
n for —l<n<7 I ] }
0 otherwise

Sketch y[n] = 3.x[n/2 + 1] (04 Marks)

Perform the following operations (addition & multiplication) on given signalsFig.1(b).
(i) yi(t) = x1(t) + x2(t) (i1) y2(t) = x1(t) - x2(t)
';Kl((') 1\ %U N

B ) 37 NP _\/z 3

-2
Fig.1(b) (04 Marks)
Distinguish between i) Energy signal & power signal ii) Even & odd signal. . (06 Marks)
Explain the following properties of systems with suitable example: '
i) Time invariance ii) Stability iii) Linearity. (06 Marks)

Find the convolution integral of x(t) & h(t) and sketch the convolved signal:

x(t) = 5(t) +28(t— 1) +8(t—2), h(t)=3, -3<t<2. (08 Marks)
Determine the convolution sum of the given sequence '
x(n) = {3, 5, -%, 4} and h(n) = {3, 1, 3} (06 Marks)
Show that 1) x(t) * & (t—1to) =x (t —tp)

i) x(m)= > x(k)d(n-k) = (06 Marks)
k=-00
The impulse response of the system is h(t) = e u(t — 2). Check whether the system is stable,
causal and memoryless. (06 Marks)
Draw the direct form-1 & direct form-II implementation of the following difference
. 1
equation. y(n)— 2 y(n—1)+y(n~2) =5x(n)-5x(n~-2) (06 Marks)
Find the forced response of the system shown in Fig.3(c), where x(t) = const. (08 Marks)
10

/+ ; //D 1 H
x(f) \"‘/ B{_{.\)
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Fig.3(c)
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State the condition for the Fourier series to exist. Also prove the convergence condition
[Absolute integrability]. . (06 Marks)
Prove the following properties of Fourier series. i) Convolution property ii) Parsevals
relationship. (06 Marks)
Find the DTFS harmonic function of X(n) = A cos (2nn/No). Plot the magnitude and phase
spectra. (08 Marks)

PART -B
State agd prove the following properties of Fourier transform.

1) Time shifting property ii) Differentiation in time property iii) Frequency shifting property .
(09 Marks)

Plot the Magnitude and phase spectrum of x(t) = ¢! (06 Marks)
Determine the time domain expression of X(Gw) = ﬁw_;_l? (05 Marks
(w+2)

The spectrum X(jw) of signal is shown in Fig.6(a). Draw the spectrum of the sampled si g
at i) half the Nyquist rate ii) Nyquist rate and iif) Twice the Nyquist rate. Mark the frequen.

values clearly in the figure. (12 Marks)

X (jw)

3
¥ } > (2t
—-2.00 i 200
Fig.6(a)

Define and explain Nyquist sampling theorem with relevant figures. Give significance of
this theorem. (08 Marks)

Describe the properties of Region of convergence and sketch the ROC of two sided

sequences, right sided sequence and left sided sequence. (10 Marks)
Find the inverse Z-transform of
1 : . .
X(z)= using partial fraction method. (10 Mar} _,

(2% -2z +1)(2? -z+1)

n
Solve the difference equation  y(n +2)—%y(n + l)+%y(n) = (%J for n > 0 with initial

conditions y(0) = 10 and y(1) = 4. Use z-transform. (12 Marks)

Explain how causality and stability is determined in terms of z-transform. Explain the

procedure to evaluate Fourier transform from pole zero plot of z-transform. (08 Marks)
* ok %k %k ok
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Important Note:

(SN - 06EC44
Fourth Semester BE Degree Examination, Dec.09-Jan.10
Signals and Systems
Time: 5 hrs. Max. Marks:100
Note: 1. Answer any FIVE full questions, selecting at least
TWO questions from each part. v
2. Standard notations are used.
« - 3. Missing data be suitably assumed.
PART - A
1 a Sketch:
D oy@=r(t+tD-r@®+r(t-2)
i) z@®=r(t+2)-r(t+1)-r(t- D+r(t-2). (04 Marks)
b. i) Isthesignaly (t)=Cos (20 mt)+sin (50w t) periodic? What is the period of y (t)?
ii)  What is the power and energy of the signal, x (t) = A cos (wt +0)? (04 Marks)
. . t
¢. Determine the properties of the capacitive system, if the voltage across it ve(t) = 1 'fi(z) dz,
¢ -0
considering i(t) as the input and v(t) as output. (06 Marks)
d. A discrete time system is given by y [n] =x [n] x [n — 1]. Determine its properties. (06 Marks)
2 a  The impulse response is given by h (t) = u (t). Determine the output of the system, if
x (t) = ™ u (1). State any assumptions made. (06 Marks)
b. Determine the natural response and forced response of a system described by the
o diy () dy(b) dx(t)
relationship: +5 +4y(t) =——
netp 2 dt y(©) dt
y(0)=0; dld(ttl(O) =1;x()= etu(t). (08 Marks)
¢. Obtain the direct form [ and II block representation of a system described by the
) .
input-output relationship, d }Egt) +y(t) = 351—);—?2. (06 Marks)
3 a. The impulse response of an LTI system is given by h [n] = u [n]. Determine the output if
x [n]=3"u[-n]. (08 Marks)
b. If the output of an LTI system is given by: y [n] = x [n+1] + 2x [n] — x [n-1], determine
impulse response and comment on the system causality and stability. (06 Marks)
¢. Determine the step response of a relaxed system whose input output relationship is given by:-
Ly [n]+4y[n-1]+4y [n-2]=x[n]. (06 Marks)
4 a. Determine the FS representation of the square wave shown in Fig.4(a). (07 Marks)

Srinivas Institute 01 1ECRAGI0Gy
Library, Mangalore

x((»)

Fig.4(a) B g ! -
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If the FS representation of a signal x (t) is x [k], derive the FS of a signal x (t - 'to) [time shift
property of FS].

| (06 Marks)
Determine the DTFS for the sequence x [n] = Cos? [% nJ . (07 Marks)
PART - B

Show that the Fourier Transform of a rectangular pulse described by:
x()=1 ; -T<t<T

=0 ; |t|>T |
is a sinc function. Plot the magnitude and phase spectrum. (07 Marks)

dx(t) . . T .
Ify(t)= );E ),where X (t) is a non-periodic sigal, find the Fourier Transform of v (1) in
terms of x (jw). {06 Marks)
Determine the PTFT of the signal, x [n] = {1, 1, }, 1, 1} and sketch the spectrum x (&)
over the frequency range - < Q < . : (07 Marks)
The input x (t) = ™' u(t) when applied to a system, results in an output y (t) = ¢ u(t). Find
the frequency response and impulse response of the system. (07 Marks)
Find the FT of a train of unit impulses as shown in Fig.6(b). (07 Marks)
Fig.6 T
g (b) ) L,.

-27T -T & T 27137
Find the FT pair corresponding to the discrete time periodic signal: x[n]= Cos[gNE nj’.

(06 Marks)

Find the z - transform and RoC of x [n] = a"l. What is the constraint on o? (06 Marks)
1
Using properties of z — transform, find convolution of x [n] = [ 1,2,-1,0, BJ and
1
y [n] = [1, 2, -1] (06 Marks)
T
\ 1 -2
Determine x [n] if x (z) = 1 -2 +2z for i) RoC of [ <]; and
(1-——2—2")(1-2z“')(1—z“') -
iy RoC of 1<]|z|<2. (08 Marks)
. . 162° —4z+1 ) 1
Find x [n] if x(z):m ; RoC : | z|>/2. (06 Marks)
Prove the time shift property of unilateral z-transform. (06 Marks)
Determine the transfer function and difference equation if the impulse response is
n n-2 )
h[n] = B} u[n]+ B} u[n-1]. (08 Marks)
% ok K %k
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USN 06EC44
Fourth Semester B.E. Degree Examination, May/June 2010
Signals and Systems
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART — A
1 Give the classification of signals. : (08 Marks)

2%

Determine and sketch the even and odd part of the signals shown in Fig.Q1(b). (12 Marks)

) ‘
- ——] e
* 3 - L°iu>‘t‘5
Fig.Q1(b)
Derive the expression for convolution integral. v (05 Maris}
Verity which of the following systems are linear, causal and invertible:

Dyt)=ax(t)+b i) y@®)=xXt) iii) y(n) = +/x(n) iv)y(n)= X(4n +1). (10 Marks)
For a discrete LTI (DLTI) system to be BIBO stable,

Show that SA Zlh(k)|<oo , (05 Marks)

K=-w

1\

;% : 7&

Ne

By direct evaluation of convolution sum, determine the step response of a discrete system
whose unit impulse response h(n) = (%2)” " u(-n). Sketch the response and hence verifs
whether the system is stable and causal. (08 Marks)
Obtain x(t) * y(t) for the signals

x(t) = u(t) —u(t-2)

y(® =t [u(t) —ut-1)]

Sketch the convolved signal x(t) » y(t). (08 i\’lar!is‘;

Draw block diagram representations for causal LTI systems whose input output relation is

. 1 1 " 1

) y(n) =§y(n-1)+EX(n) ii) y(n)=EY(n—1)+X(H—1)

i) y(t) = _1dy® +4x(t) iv) dy(®) + 3y(t) = x(t) (04 Marks)
2 dt dt ‘

Give the significance of time and frequency domain representation of signals. Give

examples. (04 Marks)

Find the CT exponential FS of the signal shown in Fig.Q4(b). (10 Marks)

7t

Fig.Q4(b)
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State and prove the periodic time shift and periodic time convolution properties of DTFS
(Discrete time Fourier series). (06 Marks)

PART -8B
Obtain the DTFT of the following DT aperiodic sequences:
) x(n)=8(n)—-33(n-3)+28(n-4) ii)x(n) = (1/2)" u(n) — (1/3)" u(-n-3)

iil) x(n) =nu(n)-u(n-1) iv) x(n) = cosw,n u(n) (04 Marks)
State and prove the Parseval’s relation for DTFT. What is the significance of this relation?
(06 Marks)
Using the time differentiation property of CTFT, find the spectrum of the following signals
as shown in Fig.Q5(c). Plot the spectrum. (10 Marks)
' 4&?0&) r Q!
A \
= _\ —> ¢ -t
_'52_: o _-):: -\ ol | 7
Fig.Q5(c)
A particular discrete-time system has input x(n) and output y(n). The Fourier transforms of
. . : . iw
these signals are related by the equation Y(e')=ZX(e™)+e " X(e') - d>§(e ) :
w
Is the system linear? Clearly justify your answer. What is y(n) if x(n) = 8(n)? Is the system
causal? _ (06 Marks)
Consider a causal and state LTI system S having frequency response H(w) = EL;:}S—_ :
- W Jw

1) Obtain the differential equation for the system.

ii) Determine the impulse response h(t) of S

ili) ~ What is the output of S when the input is x(t) = e u(t) - te™u(t) (10 Marks)
If x(t) & X(f)
Show that x(t) coswot © %2 [X(f - fo) + X(f + fp)] where wq = 2xf; . (04 Marks)
What is region of convergence of X(z), where X(z) is the z-transform of x(n). State all the
properties of R.O.C. (05 Marks)
Determine the Z-transform of the following sequences including R.O.C.

n+l n

i)d(n+5) ii) (%) u(n+3) 1ii) (-— %J u(-n-2)
iv) 2"u(-n) + (—‘l-‘-) u(n-1) v) o foro<a<l. (15 Marks)

State and prove time reversal property. Find value theorem of Z-transform. Using suitable
properties, find the Z-transform of the sequences

n+l

n-2
i) (n- 2)(-;-) u(n-2) i) (n+ 1)(%) cosw,(n + Du(n +1) (10 Marks)

Consider a system whose difference equation is y(n — 1) + 2y(n) = x(n)
i) Determine the zero-input response of this system, if y(-1) = 2.
ii) Determine the zero state response of the system to the input x(n)=(1/4)" u(n).
iii) . What is the frequency response of this system?
iv)  Find the unit impulse response of this system. (10 Marks)
¥ %k %k %k %
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