ELECTRONICS & COMMUNICATION ENGH‘IEERH\IG-DEPARFI\'IE‘ET;

SR 2nd MID SEMESTER (CLASS TEST) EXAMINATION 2024-2025
TEC 403 Signal System, 4" Semester
‘TIME 1 HOUR MAX MARKS 20
Instruction: Attempt ell the questions. .
0. No.] Question Paper Based On Course Outcomes According To Bloom's Cognitive Level Marks| CO
1 ) B 4 |.co3
- The Fourier series of the periodic signal x(t) given as x(t) = Zake . Determine the Fourier
fm—mn
Transform of x(t)
2 Find the Fourier transform of even - odd decomposition of signal x(n). 3 co2
A [State and prove the Parseval’s relationship for continuous time signal x(1) 2 CO3
3 ' 2 4 |coz2
Determine the Fourier Transform of of impulse train p(t) = > 8(n—4kN)
" k=
State and prove the sampling theorem with example as well as aliasing condition. 4 CcO4
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oA, Bermpe ayr g, -

A eStions ; [Max, Marlks: 701'
: AnSWcr ALL parts.A” Questipy Curry :':qrm!-mnrfc.r. ' :
/ - Consider yf;,

‘ . Marks

» is this system Linear and Time In¢arianty 3.5

: ST \ Not . “/hr{

HC Conside_r the System _y(n)/-_:[ s
Dl?lennine th

I _m{x(n)},.is this system Linear and Time Invariant?
. . € step Tesponse of an LTI syst
SRS h) = gy, :

em whose impuls sponse h(n) is 3.5
O<a«y. - . y :
- I ) !

s | I . e o 3.5
_ of the syijtem y(n}—"-;;-y(n—- 2)=x(n- 1)) <
\Iy ‘Show that the System is sl% - -

v .
able if thefimpulse response is absolutely

e, 30| <eo

ﬂ-l-cn

summable,”~1 3.5

| "{or

~time system S, vith impulse response kb
Serfsuch that Ky — 5y - 50y
. !

in: 2 Answer ALL paris. '-
State and Prove the Parsevg]”

§ relation for continuous time periodic signals_
Pl = e .
£l T

d OR
ents ¢,

(n)and X, (r) with
a,and b, of given

Consider a discrete
» =——_Fing th= inte

()= () u(n),

Determine the Fourier series coeffici

discrete time signals x,

of the periodic canvolution of two
Fourier series coefficients

Same time period Nin terms of
two discrete time p
% (n) and ¥, () respectively!

eriodic signals
Consider a causal LTJ system with

frequency Iesponse H( jo) = - ! » Fora 1
| T jo+3
bserved to produce the output y(t) =

| Q3. Ar;swer ALL parts, _ ] '_ 5o . 0. \
(a Determine the DTFT of real and Imaginary decomposition of signal X(n) interms 7
of X(e’*) which is DTFT of x(p), ( - ,

particular input x(t) this system is o
e 2ty(t) — e 35u(t). Determine x _fr).

|OR ' ;

-

A continuous—time periodic signal x

T
|

J
d (O s real valued and hag 4 fundamental perigq /'
T=8. The nonzero Fourierteries coe l1c:if:nts for x(t) are Specifiedas, .
. baan i = ' k
a =a,=~j, as =a_s =1, Express (t) in the form x(1) = 2 4, cos(w, ¢ + )
: : k=l ' o
|

AT S i KPSy prse & vognige = AR

A D AanrTTIad

T
[IEC403_JULY 2024]s \*=7 ~



(b) Let X(t) be a periodic signal wil

(1) Express the Fourier coefTicj

(ii) If the coefficients a, are re
rdal?

\
L% Answer ALL parts,
‘ Determine and plot the DTFT of x(

h ptru?d T and Fourier coefficients a,

ents' b, of |x(t)] in terms of a, .
al, is it guarantced that the coefficients b, are also

) = a'"ili(;f) || <1.

.011-

: Determme and plot the DTFT of x(n) { =:]l> N,’ | al<1,

For 1llustrat10n N, =2,
Wﬁ. Determine CTFT for follomngs@/ S/ y{ x() = 5(‘)

Answer ALL parts, stem through _
Explain with diagram the stability . and causality of dl:screte t.:me sy
\»/ ROC in the z plane by taking sunablﬂ- egample.

] alog si from
What is sampling? Explain with (agram the recovery of analog ignal

tem in the s plane
| Write down the properties of ROC f J:r cuntmuous time syste
z discrete time signal through LPF. i
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Note: 4 Max. Marks: 70)
tempt Al Questions, 4y Question carry equal marks. {
Answer ALL pats, Marks
onsid i
tcer the system (1) =3x(n—1)+4, is this system Linear and Time Invariant? 3.5
Consid _ OR .
Dete ! - the System y(n) = Im{x(n)}, is this system Linear and Time Invariant 7
5 i t’}’u: Step response of an LTI system whose impulse response h(n) is given 3.3
Y () =a u(n), 0 <a<l.
Determine the fouri i '
e ; ourier transfo jug: i ti-symmetric part of 3.5
discrete time sigral rm of conjugate symmetric and anti-sy P
3.5

(95

Show that the System is stable if the impulse response is absolutely summable, i.e.,

ilh(n)l <@
OR

Consider a discrete — time system S, with impulse response A(n) = (%)" u(m),
Find the integer B such that h(n)— Bh(n—1)=&8(n).

Answer ALL parts.
State and prove the Parseval’s relation for discrete time periodic signals

OR

Determine the Fourier series coefficients ¢, of the periodic convolution of two discrete
time signals x,(»)and x,(n) with same time period N in terms of Fourier series
coefficients a,and b, of given two discrete time periodic signals x,(n) and x,(n)

respectively.

Consider a causal LTI system with frequency response H(jo)=—
jo+

is observed to produce the ~ output

, For a

particular input x(t) this system
y(t) = e u(t) —eu(t) . Determine x(t).

Answer ALL parts. o N
Determine the DTFT of real and imaginary decomposition of signal x(n) in terms of

X (e’®) which is DTFT of x(n).
OR

A continuous — time periodic signal x(t) is real valued and has a fundamental period

=8. The nonzero Fourier series coefficients for x(t) are specified as

a, =a’, =-J, a; =a_ =1, Express X(t).in the form x(¢) = >4, cos(w,t +¢,)
k=0

7
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(b) Let X(1) be 4 Periodic s;

Fourje

L I coefficientg b, ol |x(n|?
(it) If the coefficients vl &

in terms of a,
@, are real, js j Buara

fiteed that the coclficients b, are also real?
Answer ALL parts,

QA
: (3): Determine ang plot the DTFT of X(n)=a

["Iu(n), |a| <1. 7
OR
Determine and plot the DTFT of x(n) = : |n| =M ’ |“| <1,
' -1, Iﬂ[ >N,
For illustration N, =2,
\(yf Determine CTFT fo, followings, (i) x(r) = u(ry, (i) x(6) = 8(r). !

Q5.  Answer ALL parts,
(99/ Explain with diagram the stability and causality of discrete time system throughROC 7
in the z plane by taking suitable example.

OR
“Write down the properties of ROC for continuous time system in the s plane.

What is sampling?&xplain with diagram the recovery of analog signal from discrete 7
time signal through LPF.

CO-BL Mapping

End Semester Examination 2024-25
Subject Code: TEC-403
Subject Name: Signal System
Q.No. | Marks CcO IIP:L
1(a) 3.5 1 :
1(b) 3.5 1 2
1(c) 3.5 2 2
1(d) 3.5 2 :
2(a) 7 2 :
2(b) 7. 3 :
3(a) 7 3 :
3(b) 7 : :
4(a) 7 : 3
‘ 4(b) 7 : 2

' 5) |7 5 3

5(b) 7




