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A s sts rno stti t*h I e d* ttt if' na c es swy "

\\irat is p*rioriic anctr *rperiodic signal? Find the neces$Bry condition i'br the signal x[n"i
* oos (.1Jufap * ()) t* he perir:dic.

il*torlninr: r.vheth*r the given signal is energy sigual or power signal. x(t) - e-u''i . a > 0

Dqriv* an anaiyxis equation tlf continuous time iroLrrier s*rieii repr*sentatir:n tf any

si$nni N(t).

Ilesc,ribm tlre time shil-tiug unrl fiequency sl':iiting ;rr*pert'ies ui' cantinuotts tin:e
IJr:utier seriss. Finr] F't:urier s*ries co*{ cieltt of siginai x(t) ^* A *os(unt).

$tat* and pr$\/r: It*rs*val's relation lor cuntini;tus timo grcrioriic signals.

Find thc Foririer transfomi of the signai x(r) * e 
*o"lri, s > 0 *ncl also plot the

.fi eq ur*n*y spe*trunl.

Find the Fnttriel'transirlrm r:l tlie girren signal.

xlni " I fbr-1t'11 5n {t\r* 0 elservherc

$liorv lh*t thr r:onvclutiurr irr the tiuts ch:riain results r:ruhiplicalinn in fi:equency'

c{*n:*ilr usi*g dis*rele timc }rotrier tratisfoiln.

$tnte anrl prove conjugatc and fiequeucy shil'ling pli:pertir:s ol cliserete (ime Fciurier

tr*nst"otrn.

Deriv* the *onvolution integratr Jbr continuous time syst*rn signal"

Detine }inear tilne invariant s,vstem. h)xplain cnrrsality and tirn* t &li:tnce prupertics of
ulntinu*us tlt:re system.

Find the *utpirt *f tirc L"l'l syste*r r,vith inrpul$e r*spCIflse hlnl * 2''{ulnJ-uln-}}} and

xlnl *' rlln] *- Eln-1.1 -i S[ri--]1. Also veri'$' the auswer.

IJefine iiequ*.ney rsspfinse of the discrete [,'fi, syslem, Det'ivc Fntrrrrila lr: c*li;u]ats

the iu:pulse re$pl:fise *f tnutinitons tir:re idcal l*lv pass iilter.

Sincl ttre c*nv*lutiou bctrryeen sigtals .uln] * {1,?,?,X-}aruri lrfnJ * {"I,?,?,-"1i l
Chr:*se yonr {}\,\'t1 nrigin.

il*figc sn:n;rling []rer;rem. Detel'n:iins tir* Nyqulst riite and )lJyquist itrtervai for th*

givrn conlinuerus tim* signal"

x(l; * J-.o, (a000nr) cus (10i)ilnt)
Lit

.Find impulse response lcr the l"ll'f systern giv*n by thc fol1*wing iinear c":onslant

coef{ir*ient cliffcreno* equation, yifr"l * irtr, 
* ll + }f lrr 

* ?l * ?xinl
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Analysi {Ex 6s1

are required to give their answem intheir ownwords as far as practicable'

,mpt Nlquastiow.
igrrr* in the margin indicate {uil lVurks'

suitable data if necessary'

Defins even and odd sigual rrrrith necessary diagram" Cheok whether the following

signal is energy o, ps*ei*iemt. (i) x(0 = se rotr*t + 0) (ii) rtnJ = sin (h

prove that discrete time cornplex exponential is periodic if its frequency is rational'

Derive the exponential firmr of the Fourier seri*s of a eontinuous-tirne signal'

Find and plot the Fouriet series eoescients fur the following signal with period N'

x[nJ = 1 * stn (#)" * 36os(?)" + cos ($n + [)

state and prove Parssval's relation for Discrete Time Fourier series'

i Find theFourier transfofinofsignal x[rl] = ailu(n)' 0 < a < 1
I

I Derive and explain the expressiou of emrgy density qp'strum for a soutinuous time

1. "i

b)

2. a)

b)

[3+4I

t4I

l6l

lsl

c)

3. a)

b)

4. a)

b

6.

aperiodic signal.

Derivs Fourier tansform pair equations of a discrete-time sigpal"

List out lhe properties of Discrete Time Fourier Transfbrm' State and prove the

oonvolutiooprop**y of Discrete Time Fourier Transform'

State and prove the sampling theorem. Find the Nyqrdst r*te and Nyquist interval for

the sigoal
*1g J1f ie"1 cos(4000nt) cos{ 1 00Ont)

Derive the tansfer function of a Rc low pass filter and plot the maenitule sud phass

Find the ou$ut y(t) of LTI system if the impulse responss h(fl = e-tu{t * 3) and

inputr(t) =u{t*2).
DeseribethefrequeacyrcsponscofaoontinuoustimeLTlsystem.

Derive convolution sum of adisoete time signal'

Find out,the frequency respoffie of the following signal

ylnl = 0.5 r[nJ - 0,5x[n - 1]

ii,"t * f, for " 
* a end, -i fwn = 1

t3l
,t6l

t6l

t6l

t6]

[3+31

t5l

15l

tsl

t5l

f"nUnrtg 80

ffis""**; i *PUlgX**i.:*"XgH*frru,T7t'"-ry--*UYl

7. ti
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t5l
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Programme i BEL, BEX Pass Marks . 32

Subject: -,$ignal Analysis tFX as[
{ Candldates are required lo give.tl,teir answers in their awn words aslgr as practicable.
{ Attempt Allquestions.
r' TheJigures'in the margin indieate Full M.a*s.
{ Assume suitable data drtecessary.

1. a) Define energy signal and power signal. Determine whether the,signal r(t) = e-3t is
' apower signal or energy signal or neither energy nor power signal. t3+3J

b) Define continuous time unit step signal. Derive the necessary condition for the signal

r(t) = sir;rt ,obe Periodic.

a) Derive the trigonomefic fuurier series expan$ion of a.sontinrous-tinre periodic signal

x(t).

b) State and prove the ti.nre.sepling property for continuous-time fouder series pair.

o) State and pr.ove frequeaey,shifting property of disoete time fourier series.

a) Find the fourier transform of the signal x(0 : eoltl' a > 0 and also plot the frequency

spectnrm.

b) thow,that the convolution in time domain results multiplication in frequeney domain

usiry continuous time fourier hansfor$.

Determine the disorete tirne fourier hansform of sigrum function (sgr[n]) and use it to

find the DTFT of unit step signal u[n].

a) State and prove the linearity and time shifting properties of DTFT

b) Define sampling theorem and Nyquist criteria for sampling. Find the {fOuist rate for' 
the signal: ;(t) = 20 sin(500nt) + 10cos(300rr) - 50cos(lgognt)

6. a) Derive convolution integrat for continuous LTI system.

b) Find convolution between the signals xlril = {3,5,6,9}' 
Choose your apptopriate origin. Showthe output signal.

3.

[1+3]

t5l

t5l

t3l

,[51

Is]

[6+61

t6l

[3+3]

[s]

end h[n7 - {:1,3, 5}. 
[61

4.

5.

7. a) Derive,the expression for impulse response of RC,filter and plot,the magnitude and
' phaseresponse. t6l

b) Find the frequency responso (eJb), plot the magnitude and irnpulse tesponse h[n] for

a system characterized by linear constant coefflcient difference equation

ylnl=0.5y[n-1]+xlnl t6l

Exam. Itcsular
Level BE FullMarks 80

Year lPart UI lil Time 3 hrs.



TRIBHUVAN UNIVERSITY
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; Full lVfurks ' 80

-Plogramm* ; nEt, BEi 
*Tass
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_ _ **_btss!L:!1g.,elll3ly$slg{s:i[_::**_:
r' candidates are reSuired to give ttreir answers in their own words as far as practicable.r' AnemptA4questions.

y' Assume suitable data if necessary.-

l' a)' Define energr.and power slgnal. state whether the given signal is periodio or not? If
signat is periodic, find its fundaurentar period. x[n] ;"re5;;,p'- t6l

b) Explain time shifting, time scaling and time inversion of a continuous time signal withexarnPle' 
t3I2' a) lvhat is Fourier series representation 

9f I signal? 
-!edv.e an expression for analysisand svnthesis equarion of the Fo,rier series fii u-cr p-.t"dil ;d;;d} t6lb) consider 

" Iigr"r. x[nJ^ = rfolyog. with period N = 6. Find the Fourier ,rriL,coefficient of the grven iignat x1s1. Ptot qp."k. Al*'n"aii. uiJr#powtr: 1 tol3' a) Derive Fourier Transform of discrete time aperiodic signal. Also, niou. that DTrr,isperiodic with 2n 
V+Zlb) state and prove that convolution in time domain is equivalent to multiplication infrequency domain.

4' a) Explain duality property of continuow time Foruier transform with derivation. t1.sfl:lb) Findthe Fourier transform ofthe sienal (t) = e-atcosas(i), c> 0. t5l5. Find: a) InverseFo,rierTransform:fcJunitimpulsesignat6(o) 
tz;b) Fourier Transform of DTsignal .rrrr(o) 

-- e - - \-,' 
t4Ic) show thatlherrultiplication of a sie;i i(t) uy t is equivalent to differentiationof its Fourier Traosform.

6' !xp$n ]!e Nyquis' 
"rr.ri", 

**olgg-Ta afiasing effect. Find the Nyquist rate for the 
141

signal x(r) = 30 sin(100*) ++0 cos@O0rr) sin i500ne. 14+417.a) DeriveconvolutionsumforalTlsystem. 
t6I

b) Find the outpur of an LTI svstem, for input x[n] = {*,-r2landrr[nJ = ?,1,_rr. t6]
I,

Find the frequency response and impulse- r_espotse of the system characterized by linearoonstantcoefficieatdifferenceequationytnJjO.Syln_f1+i1n1. -: -r'srvq 
tgl

*++

8.
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2080 Ashwin

,/ Candidates are reqgired to give their answers in their own words as far as practicable'

'/ Atternpt All questions'
,/ fhefigures in the margin indicate FuU Marlcs'

{ Assurne suitable data if necessdry.

1. Determine whether the signal x(t) =
energy nor Power signal.

e 
3t is a power sigral or energy signal or neither

t4l

t4l

12+61

i6l

[6]

12+61

[4+4]

z. Detemrine whether the signal x[n] = 5 sint+u- il-zc*ffnl is periodic or not' If

thesignal is periodic, calculate its frrndamental period and fiurdamental frequency'

3. what are the significance qf Fourier series coefEcier$s of a signal? State and ptove time

scaling a"O coa;""gution properties of continuous time Fourier series representation'

4. Findthe Fourier series coefficient of the signal'

xrnl = 1 +sin r(*) n l+ 3cos r[*) n r+cosr [#)",
,,,5. Explain the convolution properties of continuous time Fourier transform.

6. State and prove Parseval's theorem for continuous time aperiodic signal'

7. Find the Fourier transform of continuous time Reetangular Pulse and Constant amplitu{e

A. State prove Duality property of Continuous Time Fourier Transfottr with suitable

example.

8" Consider an analog signal x(t) = 3oos 200 nt + 2sin 300 lrt -3cos 500 nt'

0 Determine the minimum sampling rate required to avoid aliasing'

ii) Suppose that the signal is to be samp!9d at the rate of Fs = 400 Hz' What is the
' 

aisirete time signat obtained after sampling?

iii) Find reconstructed sigual x,(t) from sampled signal calculated above in tid'

g. a) Find the convolution between the signals

x(t)=lfor-1<t<1
0 otherwise

and,h(t):1 for'1 <t<1
0 otherwise

b) Evaluate the Step response ofRC filter

10. a) What is the condition for LTI system to be causal?

b) Determine if the following system is Linear

Y[n] = ax[n] +b

c) Check if tG system is time invariant

Y[n] : nxlnl -x[n-l]
11. a) Perform convolution sum of signal x[n] = {1,2,0, -1} and h[n] : {2,A,2\

L\ T\a+irra ^n'rrrnlrrtlnn slrm e.onation for discrgtg time linear system.

t8l

t6l

tsl

t2)

t3l

t3l

t6l

t3l

Programme ; BEL, BEX-*PryYh{g*i-l

Exarn.
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Pass Marla

Candidates are required to give their answers in their own words as far as practicable.
Anemft Allquestions.
Thefigures in the margin indicate Full Ma**
Assume suitable data if necessary.

l. a)- Draw the following signal x[n] : u[n+2] * u[n-3] + nu[n-3] - nu[n-6J.

b) Determine the period of x[n] = It_*(-l)kS[n - k].

c) For x[n] = {1,2, A, -2, 1 }, find x[2n - 3].

a) Derive the Trigonometric Fourier Series expansion of a continuous-time periodic
signal x(t).

b) State and prove the time-scaling property for disuete-tirne Fourier series pair.

r)fuina the ftequency domain representation (both magnitude and phase plot) of a

periodic signal defined as x[n] : { 1, -0.5, 0, 0. 0.5}, with period N = 5.

a)' Find the Fourier Transform of the signal x(t) = 
"'alt 

i ' , > 0 and also plot the frequency
spectrum.

b) Show that the convolution in time domain results multiplication in frequency domain- 
using continuous time FouriLr Tians(oim. : ' " " . 

t5]

c) Determine the discrete time fourier transform of signum function (sgn[n]) and use it
, to find the DTFT of unit-step signal u[n]. [4+8]

Determine the 4-point DFT of the signal x[n] = u[n] + u[n-l] - u[n-3] - u[n-4] using linear
transformation method. t5l

What is aliasing and how can it be prevented? t6l

a) Find the convolution between the signals t8]

x(t)=1 for-1<t<l
0 otherwise

h(t;=i for-1<t<1
0 otherwise

b) Evaluate the step response of RC filter.

7. a) What is'the condition for LTI system to be causal?

b) Determine if tle following system is Linear y[n] : ax[n] + 6.

c) Check if the system is time invariant y[n] = nx[n] - x[n-1].

t3l

L2J

I3l

2.

a

4.

t5l

I4l

t6l

tsl

5.

6.

t5l

tsl

t3l

t3l
x**

Subject: - Signal Analysis (8X651)



TRIBHUVAN TNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2079 Jestha

Exam.

Level BE Full Marks 80

Programme BEL, BEX Pass Marks ).1

Year / Part m tfi Time 3 hrs.

Subject: - Signal Analysis (EX 651)

1.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The fisures in the ritarsin indicate Full Marks.....-

a) Define energy and power signals with e4amples.

b) Derive the necessary condition for the signal etun to be periodic.

2. a) Calculate and plot magnitude and phase spectrum of the following periodic signal.

t '' ,1r *(,)

I

-1 0

- 0.5

b) State and prove Parseval's relation for discrete time periodic signals. t6l

3. State-and prove the complex conjugation property for continuous time a periodic signals.

Also show that if the CT signal is pwely real, its Fourier Transform is conjugate

4.

5.

sympetric*

a) Find the Fourier Tiansform of dispfete time signal lnj =eulnl,0 < a < !.

b) Compute the 4-point DFT for x[n] = {3, -2, !},.

State Nyquist's sampling theorem. Find the Nyquist rate for the given CT signal

1

2rc..:.',]'..',..
a) What is an LTI system? Find the output of tfre LTI sys iwjth 

impulse

h(t):e-2tu(t)whentheinputtothesystemis{1;|.l::
LU; otnerwNe

r

b) Show that ideal low pass filter is not practically realizable.

Find and plot the convolution sum of the signals x[n] : {- 0.5, L, - l,

l4l

t4l

t8l

[4+4]

i6l

I6l

12+41

resoonse
. a ..

1:

'[2+8]

0.5) and

L7l

7.

y[n] = {1,2,-1,0,2,-l}. t8]

8. For a sfstem' characterized by linear constant coefficient difference equation
y[n] = 0.4 y[n - 1] + x[n], f,rnd and plot the transfer firnction and impulse response of the

t7lsYstem' 
***



TRIBHUVAN UNIVERSI't-Y
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Ex-*nnin*"tis+ g-en tr+E B-irrisipn
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reconstruct original signal from its
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{,Png"rg
I Year / Part

,/ Candidates are required to give their answers in their own words as tar as practicable'

,,/ Atlernpt 4ll questions.
,/ Thefiguiis in the maz'gin indicate FullMarks
{ Assutne suitable data if necessary.

l. a) Differentjate between continuous tirne and discrete time sigrials with examples' t3]

b) Deterniine the fundamental periocl and fundamental frequency of the periodic signal' t5l
(t* \ /. \

xI nJ = s sinl { n - 2l* rrrf {n + z 
I'"[p'-) \/., )

2. ai ,,Even if a signal is periodic, its Fourier series might not exist." Justify the staternent

using three different examPles'

b) state aqd prrve Parseval's relation for Discrete Time Fourier series.

3. .Derive expression for Fourier transform of continuous tirne periodic signal' Find Fourier

,transform of signal x(t):e-2ltls'n(t).

4. a) Siate arrd prove convoiuiion properties fbr continuous time Fourier Transform'

b) Conrpute cliscrete time Fourier transform of the discrete tirne signal
L"n-l

.1"1=l;) "b-11

5. a) Derive the convolution sum'

b) Find the convolution betwe.en the foltowing seq'uences,

tr[n] = {2,1,5,7}
. x[n] - {1,3,5,9,6}

Choose origin as Per Your choice'

6. a) What is impulse train sampling? How do you

141

t6l

sample?

b) Derive and plot the impulse response and frequency lesponse of

characterized by the different equation'

Y{nJ +A'55YIn- 1] =x{nJ

7, a) what do you rtean by impulse response of a LTI system? Derive formula to calculate

impulse rlrponr* of continuous time ideal low pass fiiter.

b) If the impulse response of a discrete LTI system is h[n]:u[n] and input to the system

is x[n]:2nu[-n], determine the output y[n] of the system'

8. a) State and prove'commutative property of continuous time tTI system'

b) Expiain Invertibility of LTI system and derive the necessary condition for two LTI

systems to become inverse of each other'

,l(t{<

l2+61

a system

t6l

Is+5]

t4l

t4l

i4)

t6l

t6l

i6l

t3l

lsl



TRIBHUVAN UNIVERSITY
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2078 Poush

Subject: - Signal Analysis (W 6sr)
*.-*-*'l4.*- 

-++*-+-#*'/ Candidates are required to give their answers in their own words as far as practicable.{ ,qtrcmpt All questiorx.
,/ The Jigwres in the rnargin indicate FUll Marks.{ Assuue suitable dalta ifnecessary.

i. d) Given: x(t) : sin(t). Is this signal
neither?

periodic? Is it an energy signal or power signal or

a) Derive thE formula for synthesis equation and analysis equation of Fourier series.
Martion the three conditions that guarantee the existence of Fourier series. t5+3]

b) state and explain four properties of discrete time Fowier series. t6I
a) State and prove Parseval's relation for finite energy signal. ,Describe,any tluee

applications of Fourier Transform 
16+31

b) "combination of two continuous-time periodic signal might result in
signal." Justify this statement using any nurnerical example.

b) Calculate Fourier transform of a constant DC function. What
meanings of Energy spectral Density and Power spectral Density?

[1+3]

an ap'eriodic

t4l

are the physical

JS+:1

tsl
a circuit diagram. Describe band4ass

14+21

t3l

[6+6]

c) How do you calculate the Fouriertransform of periodic sequence? Explain with

5.

6.

necessary steps.

4. a) Explain,practical sampling method using
sampling theorem.

a)

b)

a)'

impulse response is:

h[n] = e* U[n] + eh U[-n]
where, U[n] is discrete-time unit'step function.

Elaborate the phyplcal meaning of conrrohltion,integtal Uslng surtable example.

Derive convolution sum. frove ttral an idgat low;pass flltqr is a non-qausal system,

bl

c)

Define tranlfer fu.nctio1 agd impulse response in discret'etime. Briefly explain the
procedureofdrawingabodeplot, : : , , [2+3]
Stateandexpiainanysixpropertiesofadisprete-timeLTIsysteqq.: .: 1,,,, ,, t6l
DeterminetherangeofaandbforwhichthegivenLTIsystembecomesstab[ewhose

***

Exam.

Level BE FullMiitc-- 80

Programme , BEL, BEX i pass Marks ' 32
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Subject: - Signal Analysis (EX 651)

1.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions,

The figures in the margin indicate Fall'Marks.
Assume suitable data if necessdry.

a) Define energy and power signals with examples.

b) Derive the necessary condition for the signal eiun 1o be periodic.

a) Calculate and plot magnitude and phase spectrum of the following periodic signal.

''t .1. *(,)

I

r0
-1

- 0.5

b) State and prove Parsevai's relation for discrete time periodic signals. t6]

3. State-and prove the complex coqjugation property for continuous time.a periodie signals.

Also show that if the CT signal is purely real, its,Fourier Transform is conjugate

t4l

t4l

t8l

171

t8l

4.

s

symlnetric,

a) Find the Fourier Tiansform o-f dissrete tirne signal lrtT =euln7, 0 < a < 1.

b) Compute the 4-point DFT for x[n] = {3, -2, L},,

State Nyquist's sampling theorem. Find the Nyquist rate for the given CT signal

1

x(t) = 
-cos(50nt) 

cos(500nt) , '

[4+4]

t6l

t6l

12+41

6. a) What is an LTI system? Find the outpu!,of the LII,sy :with irnpulr" r"rponr." ,

)whentheinputtotheryr,.*i,{l; !.'i':,'' 
t'' :''' 

Jz*s1' |.0; otherwise
h(t) = e-2tu(t) when the input to tl

i
b) Show that ideal low pass filter is not practically realizable. :

7. Find and plot the convolution sum of the signals x[n] : {- 0.5, 1, - 1, 0.5} and
y[n] : {1,2, -1, 0,2, -1}.

8. For a system' characterized by linear constant coefficient difference equation
y[n] = 0.4 y[n - 1] + x[n], find and plot the transfer fi.rnction and impulse response of the

t71sYstem' 
**x
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2081 Chaitra 3 hrs.

b)

c)

3. a)

tsl

tsl

t3l

tsl
sPectrum.

b) Show that the convolution in time dornain

using continuous time tburier transform'

4. Determine the discrete time fourier: transfbnn

find the DTFT of unit-step signal u[n]'

5. a) State and prove the linearit,v and tirne shifling properties of DTFT

b) Define sarnpling theorem and Nyquist criteria t'or sampling' Find the Nyquist rate for

the signat: x(i)"* 20 sin(S00 ni;'* L0 cos(300 nt) * 50 cos(1000irt)

6. a)

b)

7. a)

b)

t6l

$ypiecfi ; slgga-f AnalYsis {P{ 9Y)
as praciicable.

.r(t).

State and prove the time-scaling propefi,v for continrious-tirte fourier series pair'

State and prove fiequency shifting propeft,Y of disclete time fourier series'

Find the fourier transform of the signal .r-tt) :.-arti' u > 0 and also plot the frequency

Csndidates rtre required to give their answer's in tlzeir

Attempt AU questians.

fhe figuie-\ i.n the margin indicate Full bfarks'

Assume suitabie duta if- necessary'

1. a) Define energy signal and power signal. Determine whether the signal x(t) = e-st is

a power signal or energy signai or neither enelgy nor po\4/er signal' [3+-t]

b) Define continuous time unit step signal. Derive the irecessary condition for the signal

x(t) - et^t totre periodic. [1+3]

Z. a) Derive the trigononetric f'ourier series expansion of a continuoris-time per:iodic signal

results multiplication in frequency domain
lsl

of signurn function (sgn[n]) and use it tt:
[6+6]

t6l

[3+3]
[{l
LJI

Deri,,,e convclution integral for continuous LTi s-vstem'

Find convolution betrreen the signals x[n] = {3,5,6,9i andhln} - t*1",3'5i'
Choose your appropriate origin' Showlthe outpui signaf i6]

L)erive the expression fbr impulse response of RC jllter and plot the magnitude and

phase response" 
-^"r ---"- - - -! 

t6]

Find the frequency response (er').plot the magnitude and imputse lesponse h[n] for

a system chalacterizecl by linear constant coefficient dit}brenee equation

ylnT*0.5y[n-1] +x[n]
***
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S_ubjac-{, ; $-igna1 Arralysi s tEX 6s t)
'/ cantlidates are required to give their ansrvers i, their owrr'/ Attr-mpr All quesrion,s.

'/ "!"he figut'es in t!rc margin intli*te FqllW{rrks"{ Assume suitcl:le data iJ'necesstrrr,.

able.

1.

L

1

a) Briefly explain CT unit irnpuise, unit step and unit ramp signal. What is the
relationship between unit impulse, unit step and unit ramp signal? 

-
b) Sketch the signal x(t) : Scos(t). State whether the given signal is energy signal or

power signal.

Write dorau the condition of convergence of continuous time Fourier series. Find the
Fourier series coefficient a1 for the continuous time period signal.

..,+\ [ t.s, o<t<1
l- t.5, 1 <t <2

State and prove:

a) Pameval's theorem for a DT apericdic signal.

b) Convolution property of the CT Fourier Transforrn.

a) Derive the expression of Discrete Time Fourier Transforrn for periodic Sequence.

b) Diftbrentiate betvreen energy and power spectral density.

a) How does Nyquisi criteria prevent aliasing'? Explain with diagram.
b) Find the Nyquist rate and interval for the tbllowing signal:

x(t):2cos (100rct) cos (300nt)

a) Derive the convoluticn sum for an LTtr system.

b) Determine if the following system is linear ylnj : ax[n] +g

*) Derive the expression for impulse response of ideal low pass filter.
b) Define LTtr system. Explain the properties of discrete tirne LTI system.

Find the output of an LTI System given by: x[n] = g[n] + 26[n_1] _ 6[n_3] and
hinl = 26[[n+1] * 25[n-ll.

Find in:puise response tbr the D'-I

Coetficient Differenr:e Equati*n. y l.n]

system given by the following Linear Constant
?1* 
itt"* 1l * grln*2i=Zx[n).

+{<rh

i4l

t4l

[3+s]

t4l

i4l

L7l

t4l

t4l

i4j

t6j

t4l

tsl

l5l

4.

).

6.

8.

L).

Exam.

Level

t8l
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to give their answers in their ow'n rt'crds as far as practicable'

BE

BEL,

Candidates are reqrtired
,,lttempt AU questions.

The"figure s in tiae mttgin indit'ste Full X{arks"

Assume suitable ciata if neces,toTV
rc$
tul

"er., 
!

F, l
*^lEsl
Illtr i{.I I

\d

&E

1.

2.

J.

Define power anci Energy Type continuous Time signal with suitable examples" Check

whether these signals are Energy or Power Type with required caiculation'

a) x(t)=u(t)

b) x (t): E(t)

Derive the expression of Fourier Series Coefficient in exponential form for Continuous

tirne periodic iignal. Describe the condition fr:r existence of Foririer series with suitable

examples.

a) Find the Fourier Transfom of the signal x(t) : .-ulti; a > 0 and also plot the fiequency

spectrum.

b) Show that the convolution in time domain results multipiication in frequency domain

using continuous time Fourier Transform'

Derive the expression of Fourier Transform of Discrete Time aperiodic Sequence.

Define sampling theorem. Determine the Nyquist rate for the continuous time signal, x(t)'

xit): tr- Cos (2000 nt) + Sin (4000 lTt).

6. What are the properties of system? Determine u,hether the given systern is time-variant or

not.

y (t): Sin ix (t)l

7. a) Describe different Properties of Discrete time I-TI system u,{th suitable example.

b) Convolve the signal xln : {3, 1, 5} and h [n] : {1,4, -2'3}

8. a) Describe bode plot with example

b) Derive the expression for impulsive response of ideal low pass filter and discuss'

g. a) State and prove the Time-Scaling properly for discrete-time Fourier series pair.

b) Find the frequency domain representation (both rnagnitude and phase plot) cf a

periodic signal defined as x[n] : {1, -0'5, 0, 0, 0'5}" with period N: 5'

10. What is aliasing and how can it be prevented?

***

L2+41

A

5.

Is-r-3]

tsl

isl

t8l

L2+41

rl+{ I
L4 ' -',1

I5l

lsi
tdtt'i

tsl

t,l1

t6l
I (rl

Futl Marks 80
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Candidates are required to gil'e their answers in their orl,n words as far
Attempt All questions.

TheJigures in the margin indicate Full Msrks.
At te rnp t ttt, que s t tu rN.

TheJigures in the margin indicate Full Msrks.
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Subject: - Signal Analysis {EXds t)

Show that any signal can be decomposed into an odd and even component. Is the
decomposition unique? Illustrate your argument using the signal.

x [n] : {2,3,4, 5, 5} [3.15]

a) Derive the Trigonometric Itrourier series expansion of a continuous- time periodic
signal x (1). t5l

b) State and prove the Time- Shifting property fbr discrete * time Fourier series pair. t4l

a) State and prove convolution propefil' of discrete time periodic signals. [2+3]

b) What is Parseval's relation? Prove Parser''al's relation for continuous-time periodic

1l.

3.

4.

5.

signal.

a) Findthe FourierTransibrm of the signal \(t): e-u' : r >0 and also plotthe frequency
spectrum.

b) Obtain the Fourier transform of the continuous-time signal.

a) What is convolution? Obtain the expression for convoiution sum.

b) Find and plot the convolution between

[,-i' ?<n<2 ., ,,_f]n: 2{n<5xlnl-{l"l' 1-"- - and vlnl
"1,,1 - I 0; otherwise i".j - 'l 0i tlther.r.r ise

What clo you mean by aliasing? Compute Nyquist rate for

x (f):5cos (l 50Ant ) -- 2,gin (20A0rt i " 3 sin ( 1850nt ).

Evaluate the Step response ol RC frlter.

What is the condition fbr tr-TI system to be causal?

Determine if the fbllowing system is Linear

[2+3I

tsl

t6I

l6I

t8l

12+416. a)

tsj

tsl

t3l

b)

7. a)

b)

8.

Ylnl:ax[n]+$
c) Check if the system is tirne invariant 

n

y inl = nx [n] * x [n-1]

a) Define energy and power signal.

b) Determine the energy of the signal

X (t) = Scosnt + sinSnt, *u< t < cr

*i.*

t3l

t21

14l

M Rr';iul;u'
Level BE Full Mrrl*r S0
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Candidates are required to give their ansrvers in their olvn words as t'ar as pracricable,
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Assume suitable dara if neces.sary.

a) Define energy signal and power signal. Deiermine u,hcther the signal x(t.) = 
"-:tu,r*.,is energy signal or power signal or neither energv nor po\\,er signal. f ,r+4]

b) x(t) and y(t) are continuous time signals defined as:

x(t) = sin 6;rt and y(t) = cos 8t
Determine w'hether:

(i) x(t) is periodic.
(ii) y(t) is pcriodic.
(iii)x(t) + y(t) is periodicr

Ilperiodic, find the fundamental time period of x(t), y(t) and x(t)+y(r). i3l
a) A continuous time Fourier Series is evaluated over infinite duration ,,i,hile a discrete

time Fourier series is evaluated over one time period only.Wh1,? t2)
b) Obtain fourier series coefficients of the signal:

'l')= 
1* s,,"(21: *7\(// 3)

Where,

N is the fundamental time period of x[n].

Also, Plot nragnitude and phase spectmm of the coefficients. {2+Z+Zl
c) Derive exponential form of Fourier series for discrete time signar. t4]

3. a) Deri're the Fourier Transform equation for discrete time aperiodic signals. AIso prove
that the DTFT is periodic rvith period 2n.

b) Given discrcte time signal is :

L4+21

xlnl : a'U[n], lal<l
Given that F"ourier transform of x[nJ is ccntinuous in nature,plot magnitude and phase
response of the transformed signal. t4]

a) state and provc duality properly of continuous time Fourier Transform. t5]
b) State and explain Energy densitl, specirum. t5]
a) Derive 11ie convolution integral. t4]
b) Find the corrr,,r:lution betrveen tlie follolving sequences.

h[nl : 12,tt, -1,2]
xlnl = {1,2, -1,3}
Choose origin as per )/our choice.

2.

4.

5.

l5l

E-Yr,-..- 

-

Ltyqf BE
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I
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Time



6. a) What do )rou mean by ceusal aud non causal sl,stems? I)erive the condition for a
continuous time LTI system to bc causal. 

[2+31

7.

b) Prove, with necessary derivations, that an irleal lorv pass fllter is not physicallv
realizable- Also de rive the expression for step response oi ideal low pass filter.

a) Define Nyquist sampling theorem. lrxplain using frequency domain analvsis of
impulse train sampling.

b) Find the frequenc)' response and impuise response Ii;r a system characterized by
linear constant coeft-icient difference equation y[n] :0.5y[n-l]+x[n]- 

{4+2]
8. Consider a continuous time syslem with inpLrt x(t) and output 1,(t) related by

y(t) : x(t-2)+x(2-t). Is the sysrem l_inear Time invariant? Explain. t5l
***

[3+31

16l
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Candidates are required to give their ans.Ners in their own words as far as practicable'

Attempt AAquestions.
Tlae.figures in the tnargin indicate Full Marks.
Assume surtabie datu if necesszrY.

a) Define even ancl odd signal in both continuous time and discrete tirne witli examples. t41

b) Explain time shifting, time scaling and time iuversion of a continuous time signal with' example. t3l

a) Derive necessary condition flor a disuete time signal to be periodic. Find the energy

and power 'lf the discrete tirne signal x[n]=sJwonu[n]' where u[n] is unit step

1.

2.

function.

b) Explain the beiraviour of cliscrete time complex exponential x[n]:can

l3+41

where s and a
14lare real.

3. a) What is Parseval's
signal.

relation? Prove Parseval's relation for continuous-time periodic

b) State atrd prove time scaling properties of exponential fourier series.

a) Derive Fourier series s)'nthesis and anal,vsis equation tbr discrete time periodic signal'

b) Explain with necessa-r), derivation that the discrete time Ftlurier Translotm is periodic

in frequency with period 2r.

a) State and prove tiequency derivative property of fourier transform. Use same property

to find fourier transfcrm of x(t):t*exp(-a*t)u(t), a>0

b) F'ind Disuete time Fourier transfonn of the discrete time signal x[n]:u[n-2]-u[n-6].

a) What is aliasing in sarnpling? Determine the Nyquist rate for the continuous time

signal x(t):1*cos(2,000n1) + sin(4,000n1)

b) Derive formula to calculate the impulse response of Ideal iow pass filter in discrete

time.

a) Derive convolution sum.

b) Find the convolution sum of x[n]={1,3,4'3,1} and h[n]: t2,2,-2\

Write short notes:
a) Frequency shifting DT FT
tr) LTi system
c) Bode plot

***

4.

5.

{2+41

t4l

t6l

l4l

[3-{-4]

lsl

12+41

t5l

t4l

t6l

[3x3]

5.

7.

o6.

80
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Subject: - Signal Analys:is (Ex 651)

Candidates are required to give their answers in their own words as far as practicablo.

Anempt filquestions,
Theflgures in the margin lndicate Fu,ll Mqr*s,
Assume suitable data if necessary.

Derive necessaf,y condition for a discrete time signal x[n]=sj*onL be periodic.

Determine whether the discrete time signal x[n] = r.jsntn+])ls is periodic or not.

Derive the expression to compute Fourier series coefficients of exponential Fourier series.

Explain Gibbs phenomenon.

a) State and prove Parseval's relation for Discrete-Time Fourier Series (DTFS).

b) A periodic square wave as shown in figure below is defined over one period as:

fe, l,l. r,x(t) = {
10, tr.ltl*Yz

Determine the Fourier series coefficients for x(t).

3.

[4+4]

t8I

tsl

tsl

7.

4. a) State and prove the convolution proper:ty of continuous-time Fourier Transform. t5I

b) Find the Fourier Transform of the signal x(t) : e-ut u(t;, where a is real constant, Also,
draw its amplitude and phase spectra. 16+21

5. What is aliasing? Determine Nyquist rate for the continuous time signal
x(t):1+cos(2,0004t)+sin(4,000nt) 12+41

Derive formula to calculate convolution integral for continuous time LTI system. Find

convolution between following continuous time signals x(t) = e-tu(t) and

y(t) = e-2tu(t -3) [5+6]

a) The impulse response of a LTI system is
h[nj: {1,2, 1, -1}

t
Determine the response of the systen'l to the input signai

x[n] = {1,2,3, Ll

t
b) Check whether the discrete-time system described by the following input-output

relation is linear or non-linear.
y[n]=lx5[n]+5

Deffne invertibility of LTI system with suitable example if impulse response h[n] = U[n]
and inverse system h'[n] = 6[n] - E[n-l]. Prove that their convolution must be 8[n]. [3+4]

Find the frequency response H(d*) and impulse response h[nJ for a system characterized
by linear constant coefficient difference equation y[n]=0.3y[n-1]+x[n]. t71

**f

t6l

i4l

8.

9.

Exam. l(cu tr Il t'
Level BE Full Mnrkr 80

Programme BEL, BEX Pass Marks 32

Time 3 hrs,
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Subject: - Signal Analysis (EX6st)

L

2,

J,

4.

5.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
TheJigures in the margin indicate Full Marhs.
Assume suitable data if necessary.

a) Define'continuous'and discrete time signals giving suitable examples. I3I
b) Show that any signal can be decomposed into an odd and even component. t4]
a) Derive nocessary condition for a discrete time signal to be periodic. Determine

whether the following signals are energy or power signal f(t) : 5 cos fit+ sin 5 nt t3+3I
b) Explain the behaviour of continuous time complex exponential signal x(t) = r "at. 13]

State Parseval's relation for discrete tirne Fourier series. Find the average power of

discrete time periodic signal X[n] = r{+) using Fourier series coeffrcient.

a) Obtain the expression for analysis equation for DTFS.

b) Show that fourier series coefficient of discrete time signal is periodic in nature.

a) State and prove Time shifting property of continuous time Fourier Transform.

b) Find the Fourier hansform of continuous time unit step signal.

a) What do you mean by sampling, state the requirement of sampling frequency?

Determine Nyquist rate for x(t1 = |cos(l00zrtlcos(300nt),/-18

b) Derive the transfer function for discrete time low pass filter.

a) Determine whether the given system is linear or not.

Y(t)=Ax(t)+B
b) Derive convolution integral of a continuous time signal.

Write short notes

i) Discrete data function
ii) Energy and power signal
iii) Causal and non causal system 

ir*!r

7.

[2+s]

[6+4]

t6I

[2+sJ

tsl

[2+41

141

t4l

t5I

[3x3]

llcgu l:r r


























