Bihar Engineering University, Patna
End Semester Examination - 2023
Semester: IV

Course: B.Tech.
Subject: Signal and System

Code: 103404

Time: 03 Hours
Full Marks: 70

Instructions:-
(i) The marks are indicated in the right-hand margin.

(ii) There are NINE questions in this paper.
(iii) Attempt FIVE questions in all.

(iv) Question No. 1 is compulsory.
Q.1 Choose the correct answer of the following (Any seven question only): [2x7= l.%\
(a)  The range for unit step function for u(t - a), is ' Q(O :
(iyt<a (iit<a (iiiyt=a (ivytza C)
(b) Z-transform of 8(n+3). . Q
(i Z (i) 2 (iii) 1 (iv) Z q/o
Q

(c) Signal x(t)=Acos(ot+9) is

(i) An energy signal (ii)A power signal (L
N

(iii) An energy as well as a power signal (iy) none .
(d) Nyquist sampling rate if sinc(300t) is X

(i) 600 (ii) 150 (iii) 300 @(iv) 400
(e) Find the Fourier transform of 1+1jt N-

(i) 2ne®” u(w) (ii) 2ne® u(—w) (i) 2ne ™% u(w)

(f)- When x(t) is said to be non periodic signal? . 7
(i) If the equation x () =x (t + T) is satis r all values of T
(ii) If the equation x () =x (t + T)is for only one value of T
(iii) If the equation x () =x (t + T ’<$atisﬁed for no values of T
(iv) If the equation x (1) = x (t %, satisfied for only odd values of T

(g) Zero-state response of the systeat'Is
(i) Response of the system initial state of the system is zero

(ii) Response of the systém due to input alone
(iii) Response of the

(h), Comment on‘tﬁe periodicity of a constant signal?
(i) Itis
(i) g;\@ﬂperiodic
(iii)Jt is a mixture of period and aperiodic signal
At depends on the signal (i) Proactive (table-driven) routing protocols

(i)‘:/‘\f"hc energy of the signal x(n)= (—0.4™)u(n)is

A,

(iv) 2ne ™% u(—o)

m due to input alone when initial state of the system is zero
(iv) Response of thesystem due to input alone when initial state is neglected

WV (i (ii) 32 J (iii) 3= J (V)5
\\9 () A system is linear if it satisfy
2\ (i) Principle of superposition (ii) Principle of homogeneity
(iii) Both (i) & (ii) (iv) Only (i)
Q.2 find the time response of LTI system with impulse response h(t) to the input x(t) (14]
, " x(1) 6| hi(v)
0 2 . 0 4 :
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Q3 (a) Solve the difference equation y[n] + 3y[n—1] = x[n] With initial conditions (7]
y[—1] = 1 and determine y[n] for the input X[n] = 7u[n].

(b)  Find the Laplace transform and sketch ROC of signal x(t) = —e?* u(=t). (7]
Q.4 (a) Find the discrete-time Fourier transform of x[n] = {1,-1,2,5}. [4

®) g i ¥ = A2 -4245) :2<(Z] <3. (10]

Find the inverse Z-transform of X(Z)= E—9Z-1Z-2) for ROC : 2< |Z|
@5 (a) Sketch the signal x(-2t+3 ) as shown in fig-1
x() x(t) in Volts
10
-1 0 +1 0 2
fig. 1 fig. 2 ’

(b)  Find the Fourier transform of a rectangular pulse of duration 2 Md and having [4]

" amagnitude of 10 volt as shown in fig, 2. Qb‘
Q.6 (a) Find Energy of the signal in given fig: . @ (71

A X(t)
1_\
-5 4 0 T s

(b)  Determine whether the signal @neax or non-linear y(n) = x(n?). 7]
Q.7 Find the trigonometric Foune(?? ies of the periodic signal with period 27 as shown [14]

below Q

&\?x/ x(wt)
S
é( Q 0 2 4 -
0.8 the state equation for the circuit as shown considering. [14)
* i 0
N/
e
&

Q.9  Write short notes on any two of the following: [7x2=14)

(a) Properties of z-Transform

(b) causal & non causal signals with examples

(c) Zero order hold circuit

(d) Aliasing and its effect

* >
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Code : 110406/103404

B.Tech 4th Semester Exam., 2022

( New Course )

SIGNALS AND SYSTEMS

Time : 3 hours Full Marks : 70

Instructions :
(i) The marks are indicated in the right-hand margin.
(ii) There are NINE questions in this paper.
(iii) Attempt FIVE questions in all.
fiv) Question No. 1 is compulsory.

1. Answer any seven of the following’ as
directed : 2x7=14

fa) Determine the fundamental period of
the signal

.4xn .2xn

J_._
xjn)=1+e 7 -e S

(b) Check whether the signal

jleaZ

x'(t]=2e[ 4]um
is periodic or not. If periodic, then
compute the periodicity.

{ Turm Over )

https://www.akubihar.com

AK23/326

(@

(d)

(e}

( 2 )

Find the convolution of two signals

xi(t) = e and xy(f) = 3¢2

Let X(e/®) be the DTFT of x[n], prove
that

X(e/%) = i x[n]

n=——oo

The step response of an LTI system
when the impulse response h(n) is unit

step w(n) is
( Fill in the blank )

Use the convolution property of Laplace
transform to determine

ylt) = e u(t)* e u(t)

where symbols have their usual
meanings.

,(g) Determine the Laplace transform of the
: _ 3
signal x(t) = cos™ (3t)u(t).
(h) If X(z)«Z%—x[n] with ROC : R, then
prove that
Z{xl-n) = X(z™")
: c. L
with ROC : IR
AK23/326 { Continued )

https://www.akubihar.com



( 3 ) ( 4 )

convergence (ROC). 1
1-— Z—l 1
() Determine the conditions on the X(z) = -—+— ROC : | z| 3‘5 4
sapling interval T, so that 1 463"
x(t) = cos(nt) + 3sin(2nt) + sin(4n?) (¢} Comment on the causality of the
is uniquely represented by the discrete- system whose transfer function is given
time sequence x[n]= x(nTy). by
a1
Hiz)e ———32— . |2|>3 4
2. (a) Consider a causal LTI system that is 1-3-5z"" +1-5z"

represented by the difference equation
3 1 4. (a} Derive the condition for BIBO stability. 2
y[n]—:yin —1]+§y [n —2] = 2x]n] {b) Consider a continuous-time system
with input x(tf) and output y(t) is

Find the frequency response H(e®) related by yl(f) = x{sin(f)). Is the system

and the impulse response h(t) of the

system. 3+4=7 (i) causal and (i) linear? 5
{ Sketch the si x(t) = &(cost). 3
(b} Find the inverse DTFT of < gnal x(t) )
. (d) Find even and odd components of
X(e’®)=5w), —t<o<x 3 signal x(t) = e cos(t). 4

(c) Find the Fourier transform of S. fa) Compute the Fourier transform of the

xin)=a™,la| <1 4 signal shown in Fig. 1 ; 6
x(t) .
-38. (a) Find the Z-transform of S 2
tU'E)IIu{n} » n }0 JA ] J
x(n) = 6 - L —]+1 ----- >
0-25" , n<O -7 ~t, to T time
Fig. 1
Turn Over }
AK23/326 (1u AK23/326 ( Continued )
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( 6 )

{b) Compute the ste
systeI:n step response of the LTI () Compute the inverse 2 transform of
6(s+1) X(z) = ———x; 121 <05
H I eem—— __1 ¥
(s) s(s+3) Re{s} >0 1-0-5z})
Find the signal x[n] using the power
(c) State and prove Parseval's theorem. series expansion method.
; {c) Consider the stable LTI system defined
6. (a) A system is defined as y[n}=x{n2). by its transfer function
Check whether the system is linear 2
or non-linear, time-varying or time- H(z) = z°+z-2
invariant, causal or non-causal and z2+z+0-5
mory 1 . .
memory less or memory type Sketch the pole-zero plot for this
() Compute the convolution transfer function and give its ROC. Is
y[n] = x[n]* h[n] the system causal? Sketch the direct
form realization of this system. 1+1+4=6
where
— - — n —
x[n]=u(n -1) and hin]=a’uln 1 _8< (a) Let x[n] be an arbitrary function with
fc) Compute the Nyquist sampling rate for even 3—}1‘1 odd parts as x.[n], xolnl,
the signal respectively. Show that
g(t) = 10 cos(50 m)cos?(150 t) ® a0 o
> Pinl= ¥ 2+ X Ginl
n=—a i=—e0 fL=—a0
7. (a) Consider the causal difference equation o
_0-8 —11=2xIn ) Perform the convolution operation
y[n]-0-8y[n ] [n] between
where the input signal is
N x[n]={o, 0,0,0,2 -3,1,0, 0}
x[n]= [-2- u(n) T
_ hin]= {o, 0,0,1,2, 20,0, 0}
with y[-1)=0. Find the output T
response yln]. 4 using graphical method. 6
AK23/326 ( Turn Over ) AK23/326 :
( Continued )
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(7 )

fc) The signal x(t) is shown in Fig. 2.
Sketch the signals for « =% and a=2: 4

L
x(t)

Y

-2 o 2 time

Fig. 2

9. Write short notes on any four of the
following : 3axd=14

fa) Power and energy signals

(b) Relationship between Laplace and
Z-transform

{c) Initial and Final value theorems
{d} Properties of Fourier transform

(e} Zero-order hold circuit

k&

AK23-7180/326 Code : 110406/103404
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E Tﬁch 5th Semeatar,ﬁx&mu 2013

\(

SIGNAL AN IZ:) SYSTEM

Time : 3 hours “ Full Marks : 70

(i) Al qu&&tzams mﬁy egual marks. |
(u} There are NINE questwm in this paper.
{iii} Attempt FIVE questions in all

{iv)] Question No. 1 is:compulsory.

1. Choose the correct answer (any seven) :

(a} What is the funidamental period T of the
mgmal x{t) = 4ca55nt?
5 .

t"] E— aec

i) —osec .y i
Wz

akubihar.com

G e
W

(2)
akubihar.com
time-invariant?
)yl =24 _
- (i) pl)=x0+At-1

iy

) ol = %[ 5]

fiv) yit) = x(-4)
¢} ‘The system yif] = e ¥t 1$
¥ u{r’}/ stahle, causal
{ii} noncausal, stable
fiii) unstable, causal
fiv} unstable, noncausal
{d) The system uit) = tdt) is
(i} linear and time-invariant
. fii) linear and time-variant
(iiy) nonlinear and time-invariant

{iu) nonlinear and time-variant

is

(e} A pood measure of similarity between two

signals x{f) and x,(8) is
i) convelution

« (i} correlation
(iiij power density spectrum
{irs} Iaplam translorm

[3

akubihar.com
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M

{ 3) |
akubihar.com

If x@tz} is odd, then
coeflicients must be

{) real and odd
fii) imaginary and odd

« {iif] real and even

fiv} imaginary and even

The Fourier transform of odd signal is
{i real and even

(i} imaginary and avxm}
fiii} imaginary and odd
fiv) real and odd

The inverse Laplace transform  of the
function ’

ao_ St5
uis (s+1)[s+3)

is

(il 2e~t-e™

(i) 2t +e7
(i) et -2¢
) et re™

akubihar.com

its Fourier series

(i

0

2. (aj

(B

14AK—850/213

t4) -
akubihar.com

The number of complex multiplications
required to calculate MN-point DFT using
radix-2 DTT-FFT algorithm is |

{tj Nlog, N

(i) Niog,,
2

(iii) Nlog, N

(i) Xiog, v
2

The region of convergence of the z-transform
of a unit step function is -

v (i) lz|>1
(i) z}<1
{iii) (Real part of 2) >0
(iv) (Real part of 2} <0

akubihar.com

Define z-transform. Which type of system is
studied using z-transform? Find the
z-transform and region of convergence (ROC)
for the signal

x{n) = -b" uf-n-1)

Find the inverse of z-transform  of the

fdlﬁlawigg :

, ROC: Iz[::a—-l;
2




( 5)
akubihar.com
3. fa) What are Dirichlet conditions?

(b} Find the trigonometric Fourier series for the
periodic signal x{fj as shown in the figure
below :

Axdf)

AN

T

4. (a) Define Fourier transform for a periodic
signal, Explain briefly how Fourier
transform is different from Fourier series.
Can we - find the Fourier transform of
x{f) = e*u(f)? 1 not, why?

' fb} Find the Fourier transform of—
il sgnid

. akubihar.com
: ' " transform. Find out the
= (a) Define Laplace transiol g the
ew relation between Fourier trﬁnsfmf-m and
Laplace transform. What is the difference
‘ bﬂhwcn Laplace transform and Founer

transform?

Turn Qver }
14&%’-—-@50{213 (1 -

(6)

W

akubihar.com

(b) Find the Laplace transform and ROC of the
signal '

x{t) = e~3ufl) + ﬂ'ﬁﬁum"

6. {a) (i) Define convolution sum.

fiil Determine convolution of the following
sequence ; ’ -

x{r) = 28 +1) - {n) + Sln ~ 1) + 36 — 2)
hin) = Bﬁq”n =1} +45{n ~2) + 25n -3)

(B} I xin) = xyin}* xq(n], where

‘ 1 .
x::n}-(g) ulr)

xalnl = &) i

find Xi{z] using convolution property for
z=transform.

T. fa) Define discrete Fourier series. What is the
condition for the existence of Discrete Time
Fourier Transform? Does DTFT of the
sequence xjn) = 2" uln) exist? B

(b} Find the Fourier transform of x(njm :ﬁin - K.
@mw%mm r.com

14AK—E50/213 { Continued |
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8. (a) What do you mean by analogous system?

() Draw force-voltage (f-v) and force-current
(i) analogous circuits of the mechanical
system shown in the figure below :

-3 b>x; 3 x;

My

Frictionless

9. Write short notes on any two of the following :
fa). Causal and noncausal signals

() Bounded input bounded output (BIBO)
stability criterion

fe) Cross correlation

{d) Relationship between s-plane and z-plane

%

akubihar.com
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“BiTech. 5th Semester Exam., 2014

(e
F
i

SIGNAL AND SYSTEM

Time : 3 hours Full Marks : 70

/," .
Instructions:
(i) All questions carry equal marks.
{ii) There are NHVE questions in this paper.
(iii) Attempt FIVE questions in all.

(iv) Question No. 1 is compulsory.

1. Choose the correct answer any Seven of the
following ‘
fa} The  period. of the signal
x{t) = cos60mt +sin50n ¢ is

‘Jx}/’}— SEC

(i) '5 sec
¢ Ty
fiiij 10nsec

fiv} Not periodic

akubihar.com
AK15—1640/150

{ Turn Cuver }

(2)

{b) The value of the following integral
x(t)= [ e .5t~ 10)
is
fij 10 akubihar.com
fij) =’
W\»iﬂ&u
{iv) None of the above
(c) Which of the following is causal?
) yin)=xn+1
(@) yin) = x(2n)
(iif) y(n) = en

ﬂvf None of the abave
(d} Which of the following is linear?

a.
(i) y(n) =x§ﬁ§]

(i} y(n)=e*in)
v yin) = ﬁx(nj +B
akubihar.com

AK15—1640/150 (Cons
Continued )
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(e}

(G}

(3)

The Fourier transform of the function shown

below
s

l_—n.

A
k'8

— ]

in g

(il purely real
{y.} purely imaginary
{iif) complex

fiv] Does not exist

The inverse Laplace transform of

X(s) = —>b_

sls+2)

is

(il e "uit)

(i) e uly)

(i) e wit)

.{‘:B) None of the above
z-transform of conveolution
equal to the —— of their
(il addition |

of two signals is
Z-transform.

#

fii} subtraction

(i) division

() multiplication

AK15~1640/150

[ Turn Quer )

{h)

fil

U

AK15—1640/150

(4)

Which ore of the following represents the
impulse response of a system is defined by

Hig)=2""?

i wln-mj
&) Bin-m)
fiii} 8{m)

fiv] 8{m- n)

A system with input x[t) and output yit) is

described by the relation yit) = teft). The
gystem is. ;

(i) linear and time-variant

(il lincar and time-invariant

{tiij non-linecar and time-invariant

(iv), nen-linear and lme-variant

h-“}:i‘ B B

The step response of the sysiem whose
impulse response h{t)= tit) is given by

(i) t2uft)

Z
ey L ,
f?‘:) Ef“ﬁﬂ

3
fiii) %u it)

a
i) WE*‘“H £}

{ Continued )
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®

(b)

(b)

( 5)
5 akubthar.com
line 5.
. “transform .
applicat; - What :
ROpClcatlon(s)? Find z-translfS/are e
of the fOHOWing signal . orm ang
X(n) = 33 ~4Q)" u(n
Determi
ne all :
. poss :
associated witp, z—translf::n venals - x)

-2z 0 35T,

trigonometrie
Fourier .
Tepresentation of the tr series
e trian
below gular wave shown
le(t)

>t

(@ (a) Define Fourier transform for a periodic

AK15—1640/150

signal. What are the conditions required for
existence of Fourier transform?

:_!_.,.ié DY OERE
aKu ,\};j}_qi L O (Tum Over)

AK

5.

6.

7.

(b)

(a)

(b)

(@)
(b)

akubihar.com

(a)

(6)

Find Fourier transform of—

i) xity=e “ulth

i) xit)=e > fult+2)-ult-3))

Define Laplace transform. What is region of

convergence? What is the necessary
condition for existence of the Laplace
transform? What is the difference between
Laplace transform and Fourier transform?

Find Laplace transform and ROC of the
signal

x(t) = e ®ult) + e P ul-t)

Define convolution sum.

Find the convolution of x(t) and hft) :

x{t)=1 0<t<2
=0 otherwise

hit)=1 0st<3
=0 otherwise

(i) Define Discrete Time Fourier Transfori
(DTFT). What is the condition for tt
existence of DTFT? Does Fouri
transform of sequence x(n)=3"ul

exist? If not, why?

AK15—1640/150 akubihar.com (cContinue
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( 7 )
akubihar.com
fii} Find Fourier transform of the following
sequence :

xin)=8n+2)~8n-2)

(b} Find 4-point DFT of the following sequence ;

X 2RI i
x{n)=sin 2

8. For the given mechanical system, draw the
electrical analogous  -circuit using fuv
(force-voltage) and f- (force-current) analogies -

akubihar.com

9. Write short nétes on any two bf the following :
fa) Energy signal and power signal
(b Classification of system
{c) Analogous system akubihar.com

(d) Fast Fourier Transform (FFT)
* kK

AK15~1640/150 Code : 031510
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akubihar.com

Code : 031610 By

7. For the following waveforms, find the

Laplace transform : 7+7=14 B.Tech 6th Semester Exam., 2016
A x1 SIGNALS AND SYSTEMS ‘
(a) - (N f -------- Time : 3 hours akubihar.com Full Marks: 70
0 a 2a 3a 4a  5a > 1 Instructions :

(i) The marks are indicated in the right-hand margin.
A (i) There are NINE questions in this' paper.
o akubihar.com (i) Attempt FIVE questions in all.

(iv) Question No 1 is compuisory.

> . l
1. Choose the correct answer (any seven) :21?-141

8. Using Laplace transform, solve the following Mt 5(f) denote the delta function. The

differential equation : 14 value of the integral
ddy(t) . d2ylt) . _dyft) [3f]
+7 +16 = 12 4(t) = 3(t) cos| — |dt
a3 12 a eyl =x(1) . 2,
_ s akubihar.com
dy(07) . d*y0) _, © 0
d a2 i 1 ) -

(i) © fiv) m /2
07)=0 and x(t)=8{t 2 T
y(07) (t) () (b) 1f a signal f(t) has energy £, the energy
of Sign;.]] j [21} 15 E:(]l]?l]. Lo
9. Find the impulse response and step response

T
for the following system : 14 i E (1) 5
3 1 T
y(n)_zy[n"l:l"}'gy[n“?]—_XI:!'I} I’[.”..} SR fri) 4E
* ok { Turn Over !

AK16/678
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(2) (3)

akubihar.com

()} I x(t) is odd, then its Founer series

At} ;
ti=e 15
{c) The system ylt) coelficients must be

fij stable and causal i) real and odd
(i) non-causal and stable (i) imaginary and odd
(i} unstable and causal , (i) real and even
{iv) unstable and non-causal (iv) imaginary and even
(d) The system represented by l {(g}/ The Laplace transform of a unit ramp
hin) = (0-99)" u(n +2) -/ function starting at t=a is X
- 1
is m (_+___]_2
(i) unstable because it 1§ an FIR s+a
tem o5 akubihar.com
> . @) 2
(i) stable because it is an [IR system (s+a)
(iii) unstable because it does not obey i e o
BIBO stabihty criteria { 2
fiv) stable bhecause it obeys BIBO 0 a
stabibity critena e
(e} The impulse response of a system 18 2ss1)
hit) = 8{t-0-5) If two such systems are th) I LIflt)]= ST then f0*) and
cascaded, the impulsc response of the Is: +25+5
overall system will be f (=) are given by

(i) 0-58(t-0 25) fij 0, 2 respectively

(i) 8(t-025)
L (@ 5(t-1)
& fiw) 0-55(t-1)

k] (Tum Ove

akubihar.com {ii) 2, O respectively
it} 0, | respecuvely

fiv) f, 0 respectively



(4) (5)

akubihar.com

4 U the impulse response of a discrete {8} Find whether the following signals are
nme system is h(n) = -5" u(-n-1), then periodic or not : 7
the systemn function H(2) is equal to fi) x(t) =2cos{10t+1)-sin{4t+1)

z .
{t) = and the system is stable {ii) cos@Ont +sin SO0nt
i) z_?S and the systcm i. stable fHIJ 2U{I}+2Siﬂ2[
-Z fiv) 3cos4t +2sin22nt
@) —— and the system js.qanstable
Z—‘S - o A 1
. i s fv) ult)->
(w) and the system 4a mnstable A .
z=-5 . .7 akubihar.com
{vi) sin“t
‘e output of discrete LTl system is
Ca.nvs identical to the input signal, WCCK whether the following systems
.11 the unit impulse response h{njis : are linear or not : 7

urut step

"‘E—-—-‘
) = +3tymn t2x(t)

n! umt impulse

ymd o all ones rﬂ] dy{t}+ | l-xinl ]
i) ramp akubihar.com 2"« -

(@i} ylt) =f,aﬁldr

Eor the signal x(t) shown in the d.t{t'l
neure below, find the signals {if x{1-2), . flUJ' *'A'F[ﬂ -‘m
2+ 3), r;,;;_\r_(gl}and i x{-t+1): 7 '. (v) i) = Ax(n)+B
: 1
=1'+2 l : @) y[n}=23t(ﬂ]+x{n'”
o 5. (Vi) y(n)=nx(n)
_.'/_ ...._._q_.,_]__),‘l_ ﬁnﬂ
9 _ .
o | 1 | Continued ) AKlﬁlfﬂ. akubihar.com { Twn Ower }
&



{6 )
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b g
J ;‘0: céCh of the following systems
“elermmine whether the system is time-

Invariant -
=

) ylt) = ox ()

) yt) = x{IJCﬂSISDmJ

(W yin) = x(t?)
(W) y(t) = x(~t)

akubihar.com
v ylg=e*t

{1} y[n}-:x[znj
Vi) yin) = x(n)+nx(n-1)

{ui&}y{n}zxzm—lj

(a) Prove that the output of a discrete
time system can be represented as
a weighted sum of shifted impulse
responses. 7

(b} Obtain the convolution of the following
sequence : 7

x(n)=un)-u{n-7), h(n) =u(n-1)-ufn-4)

{ Continued )

(7))

. . nations governing
the differential eq 14

5. D?ﬂm'
7 The following systems :
ﬁ ) xt) R
@ 3 }’—}m
- B

akubihar.com

L

C

B vt T

- ) ,.-I\ym
© v 5%”&1 i %( T. /

akubihar.com

i 1 ' { hal-wave
ind c©osine Fourier senes 0 ”

6. '
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