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USN lttEC4s

Fourth Semester B.E. Degree Examination, Dec.2U24l Jan.2025
Signals and Systems

'l'irne: 3 hrs. Max. Marks: 100

Note: Answer uty FIVE full questiorts, choosing ONE full question from eoch module.

lation

A trapezoidal pulse x(t) is defined by

[s-t, 4sts5
II l, -4<t<4x(t) = iIt+5. -5<t<-4|.,''
I

| 0. otherwise

is applied to a diflerentiator having the input-outplrt re

of y(t).
Show that the product of two even signals or fwo odd
product ofan even and odd signal is an odd signal.
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a. Check
period.

i)

ii)

b.

-3 *2 ot\

Fig.Q. 1(c)

oR

whether the follo'nvin* ,,*nu#ffidic or not.

x(t) = =in[ 
1,'lr. z .or(8,)

\3, (3 )
. (3rcn\-. (n )xlnl= ''r[ o Jt,, []".,l

If pcriodic tlncl thc lundarrcntal

(10 Nlarks)iii) x(r.) = .' l1I , * " 
lan ,75

b. Calculate the energy and power of the tbllowing signals as applicable
i) x[n] : (J)" + 0)-"
ii) xlnl : 8 (0.5)" U[n] (06 vlarks)
Detennine and sketch the even and odd pars of the signaldepicted in Fig.Q.1(c). (04 Marks)

xu)

-_r
3

dx(t)v(t)=-
dt

Irind thc cncrgy

(04 Marks)
signal, whilc thc

(06 Marks)
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signals is an even



C. Frorn the signals indicated in Fig.Q.2(c), derive
i) x(t__ l)y(-t)
ii) x(t) [5 (t- l)+6(t-2)]+ y(t)s(t +2)
iii) x(t) y (t-l )
iu) x(t) y (-t-1)

tlie fbilowing signals:

Fig.Q.2(c)

Module-2
Deten.nine whether the system described by the fbllowing input-output
i) Linear ii) Causal iii) Tirne-invariant iv) Mernoryless v) Stable.

y(t):2x(t) + 3

Perform the convolution operation on the following signals:
x(t1: trt ',t,h(t):p(tr2)

Show that

i) [x(n;xh,(n)]*h:(n)=x(n)xfir,(n)*h,(n)]
ii) x(n) x h(n): h(n) x 11n;

OR
Given x[n] : cr'' U[n] and h[n] : F" U[n], perform x[n] x 6;n1.

Determine whether the following systems represented by
invertible. If invertible then represent their inverse system

l8I,lC45

(10 Marks)

rclation is

(06 Marks)

tft)

*-

a.3

b.

4a.
b.

i) y(t): st" {x(t)}

iii) y(t): x2(t)

l'"
ii) y(t):- lx(z)dzl-r
iv) y(t):2rdt

(0ti Marl<s)

(06 Marks)

(0tl Marks)

input-outpul rclations arc

(08 Marks)

(04 Marks)

arc stablc,a.

c. Perlbrm convolution operations on the fbllowing signals ar-rd sketch the output:
xlnl : 6(n + l; + 25(n) + 36(n - l) - 26(n -2)+ 6(n-3)

/ r trr

hlnl =l I I lufrt-uin -+]]l?l'\"./

Determine wirether the following
causal and memoryless.
i) h(n): U(n - 1) - U(n - s)
ii) h(t;:.-' p (+t)

iii) ir(n) = 9.5'"r

iv) h(t) : r"r(t - l)

Module-3
systems represented by impulse responscs
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(08 Marks)



b.

l8l,lC45

Show that step response of an LTI system is runnrng integral olirlpr"rlsc rosponsc. (04 Marks)

Ilvaluate the Fourier series representation for the signal x(t): sin (2nt) t cos (3nt). Skctch
thc magnitude and phase spectra. (0tl Marks)

a. State and provc convolution property
b. Find the Fourier series I'epresentation

spectra.

OR
fbr continuous timc Fouricr series. (04 Marks)

lbr the given signal and draw its magnitudc and phasc
(10 Marks)

c. Find the

i) h(n)

their impulse responses

Module-4
State and prove the following properties applicable
i) Tirne shift ii) Freqr"rency differentiatron
Find the continuous time Fourier transfbrrn of x(t)
phase spectra.

c. Find the discrete time Fourier transform of the follorving signals
i) x(n) = (-l)" U(n)
ii) x(n)=uni'

F ig.Q.6(b)

unit step response of the systems given by

/ I\,,
=l- | U(nl ii) hit;=s '\))

to continuous

: e-"tu(t); a >

--7 L

(06 Marks)

tirne Fourier trans lotm
(06 Marks)

0. Draw its magnitucle ancl
(0tl Marks)

(06 !larks)

(08 Marks)

(06 VIarks)

a.

b.

8a.

b.

OR
State and prove Parseval's theorenr ivith respect to drscrete tirne Fourier transfbrm and

indicate the importance of it. (06 Marks)

The discrete time Fourier transform of a real signal x(n) is x(Q). FIow is thc discrctc titnc
Fourier transform of the following signals related to x(O).
i) y1(n): x(-n)
ii) y:(n): x(n) 'r 11-n1

iii) yz(n): (l + cosnr) x(n)
ir) y+(n): (-t)""2 x(n).

c. Find the continuous time Fourier transfbrm of
i) x(t): Cos(w,,t)

fl; -T<t<T1r) x(t) = i
[0. otherwisc
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Module-5
9 a. l;ind the Z-translbtr of the fbllor,r,ing sequences and plot it's ROC.

i) x(n)=[+]U(n-2)

ii) x(n) = rf +)" LJ(n) - 2[3" U(-n - 1)]
\z)

b. lf x(n) is causal, then prove that

i) x(o) = - 
Lt 

x(z)
L*)@

ii) x(o,r) = ,\ rlx1z11z-tll

c. A LTI system is given by the systern lr"rnction

H(Z\=- 3-!'' 
."\"1 (l -3.52-r +1.52-r)

Specify the ROC of H(z) and h(n) for the following conditions:
i) The system is stable
ii) The system is causal.

OR
l0 a. Use the properlies of Z-transform to find the Z-transform of the following:

i) a 
-"U(-n)

ii) (l')",,,i *(1)" urnr12) \3,
(r)"- / l\"iii) I-lu(n)+l-:lu(n)(3,/ \ 2)

b. Find the inverse Z-transfonn of

,<r<**r<

18EC45

(06 Marks)

(08 Marks)

(06 Marks)

(08 Marks)

xlz) = ,=''1,:o!,!)) ., for the RoC 2 .lzl.3 using parrial fraction method. (06 Marks)
lz-3)\z-2)(z-1)

c. Determine the irnpulse response h(n) and system function H(z) of the system that gives the
output

y(n)=[1]",fnl roraninput x(n)=[1)",,n,-ffl)' u(n-t). (06Marks)r\^', [:) " *^""r"" 
[Z,l ".", +\Z)
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