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Fifth Semester B.E. Degree Examffiion, Jan./Feb. 2023
Signals and Sffiems

Time:3 hrs.
::.:..
Max. Marks: 100

Note: Answer any FIYE full questions, choosing ONE full question from each module.

Module-l
Describe the classifications of rignuGT (06 Marks)
ls the signal shown in Fig.Ql(b) in poweror energy signal? Given reasons foryouranswer

Fie.Ql(b) (06 Marks)
c. Determine'whether the following sigqal are periodic, if periodic determine the lundamental

penod :

i) x(t) = cos 2t + sin 3t
ii) x(n) - cos(t/snn) sin (%nn).

..::'. t oR
2 a. Sketch the following signals and determine their even and odd signals

r(t+2)-r(t+ l)-r(t -2)+ (t-3). ,:i."j;,!, (o8Marks)
b. Given signal x(t) as shown in Fig.Q2(b). Sketch the following : i) x(-2t + 3) il) x(tlz - 2).

,,,,,,, f tg.Qz(b) (06 Marks)
-G.'',, ,For each of the system,; state whether the system is linear, shift variant, stable, causal and

memory. i) y(n) = log[x(n)] ii) V(t) : x(t'). (06 Marks)

r"'. - . Modure-2,., 
--Compute the convolution of two seQuences x1(n) and x2(n) given below :

()()
x,(n) = t+, 

,, , I *r(n) = iI,2, ? 4,1 .

Convolute the following two signals
x(0:l ; 0<t<T h(t)=t ; 0<t<27

t-

0 ; otherwise 0 ;otherwise
Obtain expression for the output y(t).
An LTI system'represented by the impulse response :

i) h(t) = e'2'u(t - 1) ii) h(n) = a'\r(n + i)
Deteu4ine whether its stable, causal and memory.

Fie.Q2(b)

c.

(06 Marks)
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(06 Marks)

(06 Marks)
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- t,,, ,''

OR
4 a. Find the forced response for the system described by

d'Y(t) - IqP + 6y(t) = Zx(t). #dt2 (

with input x(t): 2er u(t).

b. Find the natural response of the system described by difference equatiol4l*',:

y(n)-*V(n- 1)- *y(n -2):x(n)+x(n* l)with y(-i):0 andY(-2)= 1. (06Marks)

5a.
b.

c 
;ffi-'.tffi:# .., I*tYr 

the rorrowing svstemr

dtr dt
r , il: 'rl

ilIodule-3
What are the propertie6',qf c(intinuous time Fourier,,l-r,4psform and prove farsavel's,Sffj:u,-t

Obtain the Fourierrtrartsform of the signal :

i) x(t) = e ut 
u(t);r

ii)x(t) = 
"-altl.c. Using ""uffition 

theorem, find the inverse Fourier transform of
I

X(ro): --- -(a + 1ro)'

6 a. Using partial fraction expmsion, determine the inverse Fortier transform

X( ior) = ? 

j'* l'1r\Jw,, - 
6o1fu (5j@) + 6

b. Find the Fouriir sform of the following signal using appropriate properties.

x(t) = sin (nt)e-2r u(t).

c. Consider the continuous time LTI system described by

ry +2y(t)= x(t). , . "' '

b. Find the DTFT of the fotfowing signals :

i) x(n) = (0.5)n*2u(n)

ii) x(n) : n10.5)2\r1n;.

c. Find the inverseDTFT

, :::::::j:::::::::::: :., ::,:" 
' 

.

,,$i"e Fourier transform, find the output {ii';'tn input signal x(t) : ;httl. (08 Marks)

Module-4
a. Describe the ftllowing properties qf.nfff

i) Frequencydifferentiation
ii) Scaling
iii) Modulation. (06 Marks)

:,r,,:.,',:ii,' ..',,,,,,,,,

..' : ''.:i'

.-:,, ':::,::'

OR '1''i+;"'

x(o) =
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(08 Marks)
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a. Find the frequency response and the impulse response o€diteiete time system described by
difference equation :

y(n-2)+5y(n-l)+6y(n):8x(n-1)+l8x(n) -*,"r,,,=,','" (lOMarks)

b. Determine the difference equation for the systeurff&Wfollowing impulse response

'llt trl + t-}lh(n). .- ',"**''' . \. (lOMarks)

L ::::Mo&*ffi-S "'';;;
a. Explain the properties of ROC. , '"" , ::;'

b. For the signal x(n) : 7(%)" -6(7rrc(dfind the Z - transfory,-d, ROC.
c. By using suitable properties o-.f*; - transform find the Z .",,ti"ansform and

following:
i) x(n) : (llt trl- 3'b(-n - l)
ii) x(n): n a\(n - 3).

(06 Marks)

(06 Marks)
ROC of the

(08 Marks)

OR

10 a. Find the invers#&,,,3transform of the ,"q,1*rii z)=: 2: *, for the following :

32" -42+l
i) lz l, f*:.'.iO lrl./t ii:il% f lzt< 1. (06Marks)

b. Solve,.'t{re\following linear cogffi'co-efficient diffe#hpe equation using unilateral
Z - transform method

y(n) = 8v(n - t; + |y1n - 
i]., 

(X)'r(n), *,r,n ta,'r(ffi ,y1z)= 1o;, (08 Marks)

c. A system has impuls" *-ffi" h(n) = tlltrtnl."lbtermine the inpti.io the system if the

output is given by y(n) = {u(n) +t 1-%;\r.(1r .';. (06 Marks)
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