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2&C4ALz SIGNALS AND SYSTEMS

Time: 3lrours 
Total Marks: 70

Instructions:
1. Attempt all questions.
2. Answers to the two sections mlst be written in separate answer books'

3. Figures to the right indicate full marks'

4. Assume suitable data, if necessary'
SECTION-I

(A) Evaluate the convolution integral for a system'withiry:t x(t) and impulse response
\- / 

h(t), respectively, given by x(t): h(t) = [u(t+T) - u(t-T)]

(B) Find the convolution of the sequell::s yltl::(tU h(n) using graphical method

andmatrix*rtfroO. x(n):1ti's'ti and h(n) = {'''r'''t}
OR

(A) Prove the following properties of convolution integral
\--l 

1i)commutative (i;bistriuuttve (iii)convoluligl.*thimpulse

(B) i)etennine the output response y(n):x(n)*h(n) oilollowing
\ / 

(i) x(n)= u(n);h(n)= 2'uin); (ii) x(n): u(n); h(n): u(n-3);
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Detennine the z-hansfonn and Roc of the foliowing !ryli-duration signals

6;i;i= f;;;,oF] (ii) x(n) = 11'2'6'-2'0'3\
Explain *d-ptou. fbllowing properlry of Z-Transform

{i) T,inearitY (ii)'I'ime Shifting
iletennine th. z-tranril"" *JI,OC of 

O(r) 
x(n) = -u(-n-l) ; (ii) x(n) - u(-n)

Detennine the z-transform and Roc of (i) x(n) 16(n-k) 
(ii) x(n) : u(n)

Elplain and prove following properlry of Z-'fransform

(i) Scaling in z-Domain (ii) Time Reversal 
= r

Detetmine the Z-transform of x(n) = - (t)" u?n- 1) and depict the ROC and

the locations of poles and zeros in the z-plane',:")

3 (A) show that the convolution of two odd functions is an even function'

(B) Find the inverse Z-tuansform using a power series expansion of X(z) = 
f* ;

when ROC:lZl> 0.5
(C) Find the tigonlr*rttic Fourier Series for the waveform shown in figure (a)'
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SECTION.II

(A) Write rnathematical rnodeling of Impulse function in CTS and DTS' State and

prove any three properties of impulse function"

tB) Define Siable ryrt.*. Determine whether the given system y(t):fx(t) is stable or

not ?
(C) Dehne the samPling function 

OR
(A) Determine whether signal is periodic, if it is, then find its fundamental period of the

fouowing sienal.(i) *t],f rt; (?) + cos(4) (ii) x1t;::eii("*f)

A continuous time signal x(t) is bhown in figure(b)A X.cH)
(l) x(2t+3)
(2) x(t/z)
(3) x(-2t+1)

*g"a'-tL1

{A} sketch anr! Find the inverse DTFT of x(ei'\ = d(ar), -n 1 a 1tt
\ .  

- , ,  v r \vuvr r

(B}FindtheFouriert ransformofr( t )=cosa.rgf ,dra$' themagnitudeandphase
spectrum

(C) Define the Dirichelet Condition for C'IFT
OR

(A) Firid the Fourier transform of the
(i) x(n) = d(n + Z,\ - 6(n - 2)
( i i )  r (n)  = {1,  -1,2,2}

iB) y(n) = 3x(n) * 4, Provo the given system is
(i) linear or nonlinear (ii) Memory or Memory-less (ii) causal or non-causal

(A) Determine whether signal is energy signals or Power signal, calculate their energy

or power of given signals
r/rg\-*g\

(t) r(n) - er\Y"r''6) (,t) r(t) = tu(t)

tB) Find the Fourier transform and Plot the magnitude & Phase spectrum of

x ( t )=  e -a tu ( t ) ,a70
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