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USN i i

Fourth Semester B.E. Degree Examination, Dec.2017/Jan
Signals and Systems

Time: 3 hrs. Max. 0
: Note: Answer any FIVE full questions, choosing
2 ONE full question from each moduie. &
s 1 a. Find odd and even components of the following signals.
= i} X(t)=1+tcost+t sint+t cos’tsint
: § i) x(1) =1+t cos’t +t’ sin’t +1t* cost. (08 Marks)
52 b. For the signal x(t) shown in Fig Q1(b) find and plot.
EE ) x(=2t—4) ) x(=3t+2) i) x(2(-t-1)). (08 Marks)
2% a4
"g“ %
E S
£ g
£ B
=
5¢ 5
£8
3%
E &
*g' g 2 a. Determine whether the syste by the foilowing input/output relationship is
rgﬂg memoryless, causal, time — inva
e 5 t
Ea -
,5 E? ) y(n) = ii) y()= 1 (08 Marks)
ﬁ;% b. Given the signal x(n) [u(nd*- u(n — 8)]. Find and sketch
g g i) yi(n) = x[4 — n] ipIB(n) = ]. (08 Marks)
§'§ Module-2
2= 3 8 cer® of xi(t) = ¢ ' u(t) and xa(t) = u(t + 2). {08 Marks)
5 3 b. ). Given : || < 1 and [af < 1. (04 Marks)
£ L8
=¥
£ 5
[
t'f? E (04 Marks)
r
'I_E
- OR
g um‘uc the two continuous time signals x,(t) and x;(1) given below :
E 1) = cosmtfu(t + 1) — u(t — 3)] and x2(t) = u(t). (08 Marks)
luate y(n) = [5" u(n) * u(n — 3) given: |B] < 1. (04 Marks)
Show that : i) x(n) * 8(n) = x(n) i) x(n) * 8(n —ny) = x(n — ng). (04 Marks)
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Module-3
5 a. Check the following systems for memory less, causality and stability :

i) h(n) = (=0.25)" i) h(t) = &* u(t - 1).
b. Find the step response of an LTl system whose impulse response is

2
h{n) = i— > 8(n-k).
3x=0

¢. Evaluate the DTFS representation for the signalx{n}=5iﬂ[% n}i- cna{

draw its magnitude and phase spectra.

OR
6 a. Findthe stelp response of an LTI system whose impulse response |

D ht) =e™ i) hit) = Cu). (06 Marks)
b State any six properties of DTFS. (06 Marks)
¢. Determine DTFS of the signal x(n)= ca{%n]. Also dravlits spec (04 Marks)

Module-4

7 a. Obtain the Fourier transform of the signal x(1) = . Also draw its magnitude and

phase spectra. (06 Marks)

b. Find the DTFT of the signal x(n) = «"u(n); joe its magnitude spectra.
(04 Marks)
c. Find the FT representation for the periodd cos apt and also draw its spectrum.
(06 Marks)

raw the magnitude and phase spectra.

{06 Marks)
b.  Find the DTFT of 8(n) and dra . (04 Marks)
o
. Find the FT of the periodj : = Y 8(t—kTpand draw the spectrum.
k=—0
(06 Marks)
9 a. Find Z.T of the equences and als sketch their RoC :
i) x(n) = sinQan i1 ®n) = ()" u(n) + (~2)" u(-n—1). (08 Marks)
I -1
b. sequence x(z)= (f;)z. ; with RoC -j: Jdz|< -;- ;
I [P | O
[I 32 )(! i )
{08 Marks)
OR
10 a. ve the following properties of ZT
sal property i) differentiation property. (08 Marks)
Find IZT of the following sequence using partial [raction expansion method :
zj2z-3
':z), 2 l -
ezl
iven:i)RoC:|z|<3; ii)RoC:|z|>1; ii)RoC:3<|z|<l. (08 Marks)
B ok ¥ ¥ %
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USN | ‘ 15EC44

Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Signals and Systems

Time: 3 hrs.
Note: Answer any FIVE full questions, choosing one full question from

Module-1

1 a. Define asignal and a system. Explain any two properties of a systen
b. A continuous signal x(1) is shown in Fig Q1(b). sketch and label
1) x()-ufl=1)
i) x()-fu(t)=u(t=1)]
i) x(t)-o{t-3/2)
vy x(U)-|u(t+ D =uit)]
vy x(t)-u(t-1)

(10 Marks)

2 a. Distinguish between :
i) Energy and powe
it} Even and oddie
b. Determine whethe
X(1) = x(t) + x2(t)

(04 Marks)
ime signal

is periodic or not. If periodic find the fundamental period. Where
jods of /3, 1.26 and «,E respectively. (06 Marks)
rmine whether the system is

: — invariant (iii) Memory less and  (iv) Causal.

2. Any revealing of identification. appeal w evalumor and for equations writien eg, 42+8 = 30, will be ireated as malpraciice.

Imporant Note : 1. On completing your answers, compelsorily draw diagonal cross lines on the remaining blank pages.

(06 Marks)
Module-2
3 olution sum of the given sequence
and hin) = { i 2,11 } 04 Marks)
e discrete time convolution sum given and also plot the output ¥(n)
Y
v = [E] -u{n—2)=uln) (06 Marks)
For the system with impulse response shown, determine whether the system in stable,
emory less and causal hit) = ¢~", (06 Marks)

| of'3

BRANCHES | ALL SEMESTERS | NOTES | QUESTON PAPERS | LAB MANUALS
A Viuresource Go Green initiative



Save trees use e-Question Paper Go green
DOWNLOAD THIS FREE AT www.vturesource.com

ISEC44

OR
4 a. Compute the ofp y(1) for an continuous time LTI system whose impulse response hit)
input x(t) are given by
hit)=e™" u(t)
x(1) = u(t) — u(t - 2) {10 Ma
b. Prove the following convolution properties of impulse function
i1 x(t) * o(t) = x(t)
1 x(t) *on --lug = x(t - ty) ‘.
i) x{1) * o (1 +15) = x(t + tg) (06 ™ arks)

Module-3
5 a. Find the overall impulse response of a cascade of two syste

tical impulse

responses h(t) = 2[u(t) — u(t — 1)] (06 Marks)
b. Find the unit step response of the following svstem given b i nse
I n
hin) = [;] ‘un) (04 Marks)
€. State the condition for the Fourier series to exist. Also th®convergence condition
(Absolute Integrability) (06 Marks)
0Of
6 a. Prove the following properties of Fourier
1) Convolution property
i) Parasevals relationship {04 Marks)

; - ; 3 : ;
b. Determine the Fourier — series o (fiffe sig (t)y= '.iCns{;t + gJ Plot the magnitude and

i . ]
phase spectra.

c. Show that if x(n) is real
coellicients for the signal

(06 Marks)
r coefficient are real. Hence find the DTFS

X[n] = Zﬂ'll’] =2p] (06 Marks)
p:—n:
Module-4
properties of Fourier transform :
rty
WL Lime property {04 Marks)
of
t magnitude and phase spectra. (06 Marks)
ular pulse shown in Fig Q7(c), Evaluate the Fourier Transform and draw its
(06 Marks)
Ak)
i
| >k
-Ty O Ty
Fig Q7(c)
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OR
8 a. Determine the DTFT of the following signal and draw its spectrum.

.I bl
xiny=|—| -u(n—4
xin) (2] uin —4)
b. Define the DTFT of a signal. Establish the relation between DTFT and 7-1

¢. Find the NyQuist rate and Nyquist interval for the following signal.
x(t) =5 Cos 1000 mt + 28in 500mt.

Module-5

9 a. Describe the properties of Region of convergence and sketghyt OC of
sided and left sided sequence.
b. Determine the z-transfer of

(iy x[n]= —ul—n—11+{%] -u(n)

[\
(i) x[n] = [E]

Find the ROC and pole zero locations of x

o sided. right
108 Marks)

(08 Marks)

10 a. Find the inverse z — transform of

. 77" =4z +5)
(z=3(z-1)(z-2)
h. A discrete LTI system is chg
win)=y(n-1)+y(n-2
i) Find the system

i) Plot poles a

iii)  Indicate t
iv)  Determine wnpulse response of the stable system. (08 Marks)

x(z) with : (08 Marks)

T EE
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USN

Fourth Semester B.E. Degree Examination, June/July 201
Signals and Systems

Time: 3 hrs. arig® 80
Note: Answer any FIVE full questions, choosing one full question f ule.

Module-1
1 a. Sketchthe even and odd part of the signals shown in Fig. Ql(a

2. £ )

{08 Marks)

o T i - KL

4 5 = ! 'hi' F"‘?"}
+ ] L]

i
Fig. Ql(a) I(b)
b. Determine whether the following signal is peri riodic find the fundamental
period. x(n) = ms(%]sin [ESEJ (03 Marks)
¢. Express x(t) in terms g(t) if x(t) and g(t) a (05 Marks)

o )

s are memory less, causal, time invariant, linear and

2. Any revealing of identilication, appeal to evaluator and for equations writien eg, 42+8 = 30, will be treated as malpractice.

stable. 1) y(n) = n x( (t/2). (08 Marks)
b. For the signal x(t) wn in Fig. Q2(b) sketch the following signals.
i) x(t+1)-y(t—2) (08 Marks)
YA 510 .
i
Fig. Q2(b)
Module-2
3 Prove the following :
i) ‘{ﬂ) *[h,(n)+h,(n)]=x(n)*h,(n)+x(n)*h,(n)
i) x(n)*u(n)= ix[k}, (08 Marks)

ompute the convolution sum of x(n) = u(n) — u{n - 8) and h{n) = u(n) — u(n — 5). (08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

lot3
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4 a. State and prove the associative, integral and commutative properties of convolution.

(08 Marks)

Marks‘j

b. Compute the convolution integral of x(t) = u(t) — u(t — 2) and h(t) = ¢"

Module-3

5 a. A system consists of several subsysiems connected as shown in ki he operator

H relating x(t) to v(1) for the following sub system operators. (04 Marks)
Hy: wi(t) = x{0) x,(1 — 1)
H: : va(l) = i
21 ya(t) 1"2{ }l 1&)
Hj : y3(t) = 142x3(t) :
Hs @ va (t) = cos (x4 (1)) (%) "ﬁ'ﬁ')
b. Determine whether the following syste sdhby their impulse responscs are causal,
memory less and stable.
D h)=e®ut—-1) ii) h(n) = 2u[n] =2 (06 Marks)
¢. Evaluate the step response for tk £ represented by the following impulse
responses. i) h{t) =u(t+ 1) —u(t - n) = (%J u(n). (06 Marks)

6 a. State the following prope 1) Time shift i) Differentiation in time domain

iii) Linearity  iv) Co requency shift  vi) Scaling. (06 Marks)
b.  Determine the DTFS gotfficic the signal shown in Fig.Q6 (b) and also plot Ix{k)l and
arg{x(k)}. (10 Marks)
A )
t ! t

| R T |
T 55 o T wusfasaw |
1, “h -{{L

Fig. Q6(b)

’ Module-4
and prove the following properties :

y(1) = h(1) * x(t) <= y(jw) = x(jw H(jw)

i) %x{tji—i—}jw x(jw) (06 Marks)

20of3
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b. Find DTFT of the following signals.

D x(m={12,321{ i) x(n) =[%) un]. (
8 a. Specifythe Nyquist rate for the following signals
i) x;(t) = sin (200mt) if) x2(t) = sin (200mt) + cos (400mt). (04 Marks)
b. Use partial fraction expansion to determine the time domain ing to the
following FTs.
: : - jw
W) =
) (W) +3jw+2
i) x(jw) = Jw (08 Marks)
(jw +2)*
¢. Find FT of the signal x(t) = ™' u(t - 3). (04 Marks)
Module-
9 a. Explain properties of ROC with example. (06 Marks)
h. Determine the z-transform of the followin
1) x(n) =(%] u{n}-&) u(-
i)y x(n)= n[%] u(n) (10 Marks)
ing to the following z-transforms.
(06 Marks)

(n=2)=-=x(n)+ 2x(n-1) (10 Marks)

* ¥ ok k K
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USN
Fourth Semester B.E. Degree Examination, June/July 201
Signals and Systems
Time: 3 hrs. Marb 80
Note: Answer FIVE full questions, choosing one full question from e.
Module-1
1 a. Sketch the even and odd part of the signals shown in Fig. Q1 ( T (a)-(ii)
(08 Marks)
A(t)

/‘ Y Fi.
L % % & 4

1. Q1 (a)-Gii)

b. The trapezoidal pulse x(t) shown in Fig. Qi plied to a differentiator defined by,

YO =S50

Determine the resulting output w(i | energy of y(t). (08 Marks)

Fig. Q1 (b)
OR

2 E () y(n)=(n+Dx(n) (i) y(y=x(t)+10. Test the
ii) Causality  (iii) Linearity (iv) Time-invariance and
{08 Marks)
b. en in Fig. Q2 (b) respectively. Sketch the following signals,
) x(4-t)y(t) (05 Marks)
X(1) ya)
41 ?
[ B
= ' 1 ;5 AA T A
‘\1 : -l A ;
@& L
Fig. Q2 (b)
Determine whether the following signal is periodic or not. If periodic find the tundamental
" nt) . (nn
period, x(n) =co{?Jsm(T). (03 Marks)
lof3
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=~
dule-2

3 a Showthat, (i) x(D*8(t—to)=x(t-t5) G x()= 3 x(K)3(n-K)

Ke—

(i) x(O)*u(t) = j'x(z}dz

b. Determine graphically, the output of a LTI system whose
h{t)={4 for0<t<2

0 elsewhere

)

(0
ras’lse is

2for -2=t=<2

03
0 elsewhere S

for the input x(t) = {

OR
4 a. Use the definition of the convolution sum to prove the, fol properties:
(i) x()*(h,(n) +h,(n)) = (x(n)*h,(n))+ (x(n) *h,
(i) x(n)*h(n)=h(n)*x(n) (08 Marks)
b. Compute the convolution sum of,
x(n) =a"[U(n) - U(n-8)], e <1 and
h(n) = U(n)-U(n -5) (08 Marks)

s of impulse response of each subsystem
shown in Fig. Q5 (a). (04 Marks)

Fig. Q5 (a)
ems described by the following impulse responses are stable,

(i) h(t) =e'u(=1-1) (06 Marks)
S coefficients of the signal shown in Fig. Q3 (c). (06 Marks)
A fa]
3
‘ |
J TERY
R T R B e
Fig. Q5 (c)
2 0f3
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1SEC4
OR
6 a. Find the unit step response for the LTI systems represented by the following responses:
(i) hin)= [%) U(n-2) (it) h(t) = e (
b. Find the Fourier series of the signal shown in Fig. ;}6 (b), T=2
A

Fig. Q6 (b)
Module-4
7 a. State and prove the following properties of Discrete time Fo
(i) Frequency shift property (i)  Time di (06 Marks)
h. Find the Discrete time Fourier Transform of the follow)
B  x(my=a"|<1 (i)  x(m=2"U(- (10 Marks)
OR
8 a. Determine the Nyquist sampling rate and Nyqui
() x(t) =1+ cos2000nat + sin 4000nt = 25¢/*0™ (05 Marks)
b. Determine the Fourier transform of the foll :
(i) x(t)=e Mu(t—1) i & a=>0 (06 Marks)
c. Determine the time domain expressy (05 Marks)

9 a. Determine the z-transform x{

(i) x(n)= '[%Jn Ul—n -

or the signals. Draw the ROC

Sif— x{n}:—(%] U[—n—l}+(-%) Ufn]
(08 Marks)

b. State and prove thedallo roperties of Z-transform:
(i) Time shift onvolution property. (08 Marks)
OR
(z' -4z+5
10 a. The Z-tra m o nce x(n) is given by, x(z)= s ?-'(32}(1 -;}T:z ']_ i
find x(n)er the ing ROCs
i) z|<3 (i |74>3 (08 Marks)
b. A has input x(n) and output y(n). Find the impulse response of the system if,
x(0) = 5() +5(n = 1)~ ~8(n ~2)
4 8
3
= ~=8(n-1
%} a ( )
ind the output of the system if the input is, [%) U(n). (08 Marks)
¥ oW o ok K
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1SEC44

Fourth Semester B.E. Degree Examination, June/July 2019
Signals and Systems

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing
ONE full question from each module.

Module-1
Find the odd part and even part of the signal given in Fig.Ql(a). (08 Marks)
4 A )
- —
mrl — i o [ 2. C

Fig.Ql(a)

b. Find 4x(=3n + 4), if x(n) is as shown in Fig. Q1(b). (04 Marks)

I J““’]

Rt -3
Fig.Q1(b)
Find whether the signal is causal, lincar. time variant and static for all values of ‘n".
y(n) = x(=3n). (04 Marks)
OR
Find whether the given signal is periodic and if periodic, determine the period :
()
x(t):—acos(vEt)+bsml4J. (04 Marks)
Sketch the following signal x(t) =r(t+1)—r(t=1)+2r(-3). (05 Marks)
Find y(-t-2)- x(% + E)ify{l} and x(t) are as shown in FigQ2(c). (07 Marks)
2L d

1 2
¢! ]
>t L b

-2 0 2

Fig.Q2(c)
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Module-2
a. Make use of graphical method to perform the convolution of two signals x;(n) and x>(n)

xg(n)—{l. 2, 3 4}
|

given : . (08 Marks)

J l
ny=<-2,0, 2¢
s U
b. Find Xj(l)*XQ(t‘Jif
1.
lejc o 01«

1_ 0;  otherwise

2, 0=t=g2
X4(t) L (08 Marks)
10, otherwise
OR
a. Find xj(t)#=x,(t)1f
l; 0<t<2
Xi(t)
0, otherwise
jtu 0<t<l ,
) T (08 Marks)~
10; otherwise
b.  Find the convolution of x;(n) and x>(n) i’ x;(n) = a" u(n) xs(n) = b u(-n). (08 Marks)
Module-3
a. Detine the following properties of DTES :
i) Convolution 1) Periodicity 1) Linearity (06 Marks)
b. Find the complex exponential Fourier series for the periodic rectangular pulse train shown in
Fi1g.Q5(b). (10 Marks)
A (Y :
. . — T >
A A r JE— _"'ID_V_‘A__%ig_
1 ,J_M, I I S
- L % T g T
& - “ 5 ©
Fig.Q5(b)
‘ OR
a. Find the DTFS coelficients of the signal shown in Fig.Q6(a). (10 Marks)
ﬁ‘\‘f( ;'\5 3 "
2 | 1.2 2
1 | ]
SR T W A
1 2 3 4 56 31 8
Fig.Qo6(a)
b. Find an expression for impulse response of interconnection of LTI systems shown i
Fig. Q6(b). (06 Marks)
r — {H%_ ¢ {f;} - [* oy L

NS {110 F— :’U'; z(iz} 1 5% ¢ F A ",tv\u o
e B 2 Y
2Ry I - { }" )

7 1}14 (53}
é? ]
~ Z -
"L ,f"e.tj,. :

Fig.Q6(b)
For More Question Papers Visit - www.pediawikiblog.com
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b.

b.
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Module-4

Construct the Fourier transform of rectangular pulse shown in Fig.7(a). Also obtain and plot
magnitude and phase responses. (08 Marks)

AN

. 4
A
T

— T O

Fig. Q7(a)
Define and prove the following properties of DTFT 1) frequency shift ii) time reversal.
(08 Marks)

OR

Explain sampling theorem and the concept of aliasing. (04 Marks)
Find DTFT of the signal. x(n)=-a" u(-n - 1). (04 Marks)
Find Fourier transform of the following signals.
D x()=c A i) x(0) = e?u(-t). (08 Marks)

Module-5
Explain the properties ot RoC. (06 Marks)

3-4z"

The system function of the LTI is given as H(z)= : - Specify the RoC of
1-3.52 +15z -

H(z) and determine the unit sample response h(n) for the following conditions :

i) Stable system

1) Causal system

i) Anticausal system. Also determine poles and zeroes of H(z). (10 Marks)
OR
Find Z-transform of x(n) = nu(n-1). (06 Marks)
o 1 b 7
Find mverse z-transtorm il X(z) = — (10 Marks)

(z2 +z+0.5)z-1 .

For More Question Papers Visit - www.pediawikiblog.com
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Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Signals and Systems

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing
ON'E full question from each module.

Module-1
1 a. Sketch the even and odd parts of the signals shown in Fig.Q1(i) and (ii) (08 Marks)

Fig.QI1(i) Fig.QI(i1)

b. Determine whether the following signal is periodic or not if periodic find the fundamental

period. x(t) = sin’(41). (03 Marks)
c. The trapezoidal pulse x(t) shown in Fig.Q1(c) is applied to a differentiator is y(t)= d);(tt) .

i) Find the resulting output y(t) of the differentiator ii) Find the energy of y(t). (05 Marks)

~. x)
-5 :? o i' i
Fig.Ql(c)
OR
2 a. Determine whether the following systems are memoryless, causal, time invariant, linear and

stable. i) y(t) = x(t%) ii) y(n) = log,o(|x(n)]). (08 Marks)
b. 1) A continuous time signal x(t) is shown in Fig.Q2(b) sketch y(t) = [x(t) + x(2 —t)] u(l —t).

11) Sketch the signal : x(n)=1; -1 < n<3

=% n=4
= (; elsewhere
Sketch : i) 2x(2n) i) 3x(n) + 3(~1)"x(n). (08 Marks)
"r\m)
5
T | AP, ] D>
-1 o '
- - - /
Fig.Q2(b)

For More Question Papers Visit - www.pediawikiblog.com
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Module-2
Prove the following :
t
1) x(t)*u(t)= Ix(r) dt
i) x(n)*[h (n)*h,(n)]={x(n)*h (n)}*h,(n). (08 Marks)
Compute the convolution sum of y(n) = B"u(n) * a"u(n); |B| < 1 and |a| < 1. (08 Marks)
OR
Sate and prove the associative and commutative properties of convolution integral. (08 Marks)
Compute the convolution integral of x(t) = e *'u(t) and h(t) = u(t + 2). (08 Marks)
Module-3

A system consists of several subsystems connected as shown in Fig.Q5(a). Find the operator
T relating x(t) to y(t) for the subsystem operators given by

T, : y|(t) = xi(t) x;(t — l)

T2 ya(t) = | xx(1) |

Ts s ys(t) =1+ 2x3(1)

Ty 2 yalt) = cos (xa(t))

ye)

Fig.Q5(a) (04 Marks)
Determine whether the following systems defined by their impulse response are causal,
meoryless and stable.
i) h(t)=e "'
ii) h(n) =(0.99)"u(n + 3). (06 Marks)
Evaluate the step response for the LTI system represented by the following impulse response
1) h(n)=e tu(t) * 3(t—2)
i) h(n) =(-1)"{u(n +2)— u(n — 3)}. (06 Marks)

OR
State the following properties of CTFS :
1) Time shift
1) Differentiation in time domain
i) Linearity
iv) Convolution
v) Frequency shift scaling. (06 Marks)
Determine the DTFS coefficients of the signal

(6n n)
x(n)=cos| —n+—
13 6

Draw : 1) Magnitude spectrum
i1) Phase spectrum. (10 Marks)
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Module-4

State and prove the following propertics :
) y(1)=x(t—t) 5 Y(jo) =e "X (jo)

i) — jtx(t)Lim jo). (06 Marks)

Find the DTFT of the following signals :
) x(m)=(-1)"u(n)

i) x(n)=(3)"{u(n +3)—u(n — 2)}. (10 Marks)
OR
Find he FT of the signal : x(t) = te™™ u(t). (06 Marks)
Find the FT of unit step function. (04 Marks)
Determine the signal x(n) if its spectrum is shown in Fig.Q8(c). (06 Marks)
nX( 5™
_ 2.
%
e YO
. . . > £
“r  -9v W o gn av
T Ry ©
Fig.Q8(c)
Module-$
Explain properties of ROC with example. (06 Marks)

Determine the z-transform of the following signals.

1) x(n):(é) sin(%n)u(n)

n
i) x(n)=(%) {u(n)—u(n—]O)}. (10 Marks)
OR
Find the corresponding time domain signals corresponding to the following z-transform.
x(z):—,—z-—;iz—; ROC ; l<|z|< 1. (06 Marks)
z+3z-1 2
The input and output of on LTI system is given by
x(n) = u(n)
y(m) = (3" u(n + 1),
Find :

1) Transfer function

i) Impulse response

1) Is the system stable?

iv) Is the system causal? (10 Marks)

For More Question Papers Visit - www.pediawikiblog.com



