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ANSWERALL QUESTIONS

Ql. (a) A continuous time signal is defined as:

(b)

(c)

x(t)=Z[u(t)-u(t-z)l

(i) Illustrate the even part and odd part of the signal.

(5 marks)

(ii) Sketch the output y(t) - x(Zt - 3).

(5 marks)

Differentiate energy and power signals.

Given that:

r(t) - \nsin 4nt+ : cos Bnt
5

(3 marks)

Veri$ whether r(t) is periodic. If periodic, deterrrine the fundamental period.

(7 marks)

Define causal system by grving one appropriate exanrple.
(5 marks)

Test the causality of the signal, s(t), given by:

Itt(t) = 5e-3t ;

hr(t)_ 2e-7t

(d) State the commutative property of convolution. Then, show that
obtained in Q2 (c) satisfies the commutative property of convolution.

(5 marks)

the answer

(6 marks)

,.,{$ r&r r 
" 

...r..-fl* 
.r.
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Q2. (a)

(b)

(c)

7t
s(t)=r(t)+ | x(7)dA

Js

(4 marks)

By using convolution integral, find the overall impulse response H(t) for two
cascaded systems with the system impulse responses, ht(t) and hr(t) expressed

as:
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Q3. State any TWO (2) properties of Fourier Series.

The following signals, p(r)and q(t) are the experimental
signal generator. With the aid of a diagram, plot the
spectrums of both signals.

(c)

Q4. (a) Explain how Fourier transform is obtained from Fourier Series.

(a)

(b)

(4 marks)

output signals from a
magnitude and phase

(i) p(t) - (4 marks)

(4 marks)(ii) q(r) - 4 cos (2n(1000t) cos (2n750000t)

The output of an RLC circuit is shown in Figure Q3 (c). Find the first 5

components of the tigonometric Fourier series for the waveform. Assume that
a=L.

(8 marks)

(4 marks)

Given two signals as shown in Figure Q4 (bxr) and Figure Q4 (bxii), deterrrine
the Fouriertransform and sketch the magnitude spectrum of each signal.

(10 marks)

Frequency domain analysis and Fourier fansform are comerstone of signal and
system analysis. Let T{u) is the Fourier transform of fi(r) and fz(a) is the
Fourier transform of f2(t). Show that multiplication in the time domain,
corresponds to convolution in the frequency domain divided by the constarfi l/2n,
as shown in the mathematical equation below.

z + 4 cos (sor * l) * LZ cos(loor - Xl

(b)

(c)

fr(t)fr(r) €+ *Tr(a) * rz(ar)

(6 marks)
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Q5. (a) Define region of convergence (RO.C) and uniG any two properties of RO.C of
Laplace transform.

(4 mats)

O) The output of an LTI system can be easily determined in sdomain using the

convolutionproperly of Laplace transform. If a signal

x(t) - e-2' (u(t) - u(t - 3))

is an inputto a system with the impulse response given by

hr(t) -- 3e-3tu(t),

(i) Determine the or{put y(t) using the I4lace transforrr convolution
property.

(10 marks)

(ir) The syste,rn |rn$) is cascaded in series to another syst€m hz(t) with its
fransfer function given by

Hz(s)="-1s-2

forming a new system h(t). Determine the total response of the new

syst€m, h(t) ifthe system is stable.

(6 marks)

- END OF QUESTTONS r
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FINAL EXAMINATION

SEMESTER/SESSION: SEMESTER 212015/2016 PROGRAMME: BEJ
COURSE NAME: SIGNALS & SYSTEMS COURSE CODE: BEB202O3

TABLE 4: vALUES oF CoSrNE, srnaE AI\D EXP0I\IENTTAL FTINCTTONS FoR
INTEGRAL MTJLTIPLE OF TT

TABLE 1: INDEFINITE INTEGRALS

J.ot o r dt
l.

- - srn at
a

_1
aJsinar dt _ cos at

f,1 I
It cos at dt : z cos at + - t srn atfadl

f.,1. I
It srn at dt : j sma/ - - t cos at

aa

TABLE 2: ET]LER'S IDENTITY
,ine=2: +i, Az+ 0 : Ae+ia

t*jwr - cos (ntr) erjo - cos e +7 sin g

L
cos0 -;(rit *e-io) L

sin0 -;(ti'-e-ie)

TABLE 3: TRIGONOMETRIC IDENTITIES

sina:c( / 7T'

,s (a -;) cosn = sin (" * il
sin(a + F) - sin a cos p * cos a sinp cos(a+ F)- cosacos p+ sinasinp

sinZa -2sinficostr cos 2a = 2cos2 u-L
cosZa_L-Zsinz u cos 2a : cosz a - sinz u

Function Value Function VaIue

cos (Znn) 1
Jnlr

e2, t eL)+
I n-t((-L)T

,Tl
tfl : oddsin(Znrc) 0

cos (nn) (-1)"
costr) {t;"*

,TI = ellen
,Tl: oddsin(nn) 0

giZnn 1

sintrl
( n-L
l(-L)T
I n+7
l.(-L)T

,IL: even
,TL= Oddg)nn (- 1)"
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COURSENAME: SIGNALS & SYSTEMS COIJRSE CODE: BEB 20203

TABLE 5: TOURIER SERIES

Exponential
x(t): If=- *xneinTt,
xn- 

+ I:.' *(r) e-infft

Trigonometric x(t): ?. I a'cos "Tt+ bnsin "TtI
Tt=L

2 fa+r 2nen: 1, I x(t)cosn - t dtr Ja r

2 pa+r 2n
b - -_ | x(f) sin n;t dt

T Ja 't'

Amplitude-phase

x(r)- ?. I Ancos fft+ .O*)
Tt=L

FOURIER TRANSFORM

r*
Tlx(f)] - X(u): I x(t)s-iat dt

J-co

INVERSE FOT]RIER TRANSFORM

x(t)_ T-tlx(ar)l _ : [* x(a)eio,t d.u
Ztt J _s6

LAPLACE TRANT"OY*

Jilx{rX:X{s}- f x{r}e*srdr
J$

INVERSE LAPLACE TRANSFORM

t f t"*Jrc

"r{r}_ E*tlx{s}l _+f X{s}eurds
jcnJ{*i*,c
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SEMESTEWSESSION: SEMESTER2|2OrSD0I6 PROGRAMME: BEI
COURSENAME: SIGNALS& SYSTEMS COURSECODE: B.EB2O2O3

TABLE 6: TOURIER TRANSFORM PAIRS

Time domain,
x(f)

Frequency domain,
X(ar)

Time domain,
r(r)

F'requency domain, X(al)

d(r) T
tn e-o'u(t) nl

(a + iu)n+t
I Zrc6(ar)

e-altl
2a

ar+u,
u(t) nd(ar)

1
*.

J0)
g-iuot 2n6(a - oo)

u(t -r) -u(t+r)
SIN UT

1L- u
sin @ot

jn[d(ar * aro) - d(u - aro)]

Irl -2
,t

cos aot n[6(ar+oo)+d(ar-0o)]

sgn(t) 2

-lu
e-ot sin ast u(t)

(Ds

(a+ju),*uoz

e-otut(t)
L

a* ju e-ot cos uot u(t) a* ju
(a+ju)zqaoz

eotu(-t) I
a-jat

CONFIDENTIAL
; 

.:



CONFIDEI{TIAL
8EB20203

FINAL EXAMINATION
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COIJRSENAME: SIGNALS & SYSTEMS COIJRSE CODE: B,EB2O2O3

TABLE 7: F'OIIRIER TRANSF'ORM PROPERTIES

Property Time domain,
tr(r)

Frequency domain,
X(ar)

Linearity etxt(r) * a2xz(t) atXt(al) * a2Xr(at)
Time scaling x(at)

#re)
Time shifting x(t-to)u(t-to) g-iutox(ar)

Frequency shifting siuotr(r) X(u - oo)

Modulation cos(aro t) x(t)
|Wfa *oo) + x(u -CI0)l

Time differentiation

{ru(r))

#('(t))

jux(u)

Uu)"X(u)

Time integration
f- f(t)dt ry+nF(0)d(ai

lG)
Frequency differentiation tn x(t)

Time Reversal r(-f) X(-u) or X* (ar)

Duality x(f) Znx(-ar)
Convolution in t x{t) * xz(f) Xt(u)Xr(ar)
Convolution in ar x{t)xz(t)

*xr(u) * xz(ar)
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SEMESTER/SESSION: SEMESTER2DOI5DOI6 PROGRAMME: BEJ
COURSE NAME: SIGNALS & SYSTEMS COURSE CODE: BEB 20203

TABLE 8: LAPLACE TRANSTORM

TABLE 9: LAPLACE TRANSFORM PROPERTIES

liarne Operation in Time Domain ()peration in Frequenc)' Ilonrain

L Linenrity crrr(fl t a"r"(f) d,X,(.s; * o-,X.(s)

.s,rff{S)-S";xtfl )-- {'}r-t,({) t

X(.t) , ..' "(() )
r-

.5 .t

X(s * n)
*"(.sJ exp( sr,,l

3. Diflerentiation rJ"'r(r)

3. Integratiorr

-1, s'-shift
5. Delal'

dt"
a

t

| .r(A) r/,\
J __.i

-rtI) cxp( -{r't)
-r{t - t,r1tt(t /i,)

- ':i

6. Conuolutiorr r,{r} r,r:(r}- | .t,(.tr}-t-^tr - i; r/r\ X,{s}X.tst- Ji, ',

7. Product -rr, ( f .)r.(r)
I r t'-i''

-, 
I X,{.s - ilx:(r\} di

lTiJ J,.-!.,-

l1'l sx(s)

linr s.Y{s }
: ,lt

* ,xfl)
\a/

8. lnitial value {provided 
,tg}_ "u(f }

linrits exist l
9. Final r.alue (provided lirn .r(r)

lirnits exist ) '*-'

10. Tirne scaling -r{at}, a } 0

x(t),r > 0 x(s) x(t),f > 0 x(s)

d(r) L
cos bt

sw
u(r) L

s
sin bt

b

sz+w

t L

F e-at cos bf
s+(r

(s+a.)2+bz
.gn n!

t"*
e-at sin bt b

(s+a.)2+bz

e -at
T

s*a tcos bt
s2 -62w

te-at
L

tr+"l, tsin bt
2bsw

t0


