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I. Make use of re

levant expression and explain (i) Exponential Signal (ii)

Sinusoidal Signal (iii) Triangular function (iv) Rectangular Function

2. Explain with an Example (i) Energy and Power Signal (ii) Even and Odd
Signal (iii) Precedence rule (iv) Periodic and Aperiodic signals (v)Time
Shifting (vi)Amplitude Scaling (vii) Time Scaling

3. Find the Even and Odd components of the following signals
(i) x(£) = e~ cos() i) 2w = ¢in @EQ)QM&)
(ii) y(t)= cos(t)-sin(t)-cos(t)sin(t) =+

(if) x(t)=t(2-t>)(

1+4t2)

(i) x(n)={-1, 1, -1, 1, -1}

(V) x(n)=e™

4. Sketch the even and

odd component of the following signal

C“’L Yoo

5. Determine whether the following signals are energy or power. If so find

its energy and power value
1) x(t)=e-aty(t) (ii) x(n)=cos(nn); -4<n<4

(1i1) x(t)=t u(t) (iv) x(n)= ej(mn/2 +m/4) (V) x(t)=ei(@t +1/4)

&) X = () ue Gn) X(6)= AGS(AT F£ + ©)



(Vi)x() =2t , 0<(<?2
2+t , 25t<4
6) Identify whether the following signals are periodic or not. If Periodic find
fundamental period.
(1) x(n) = cos(nn/6) sin(nn/7) (Vl} l(ﬁ): Sm('?r +0-2 n)
i) y(0)= sin’$
(i w(Om st @) 206) = Cos 4t ¢ 51m 3¢
(%) x(n)=cos(0.5n) +cos(nn/Y)
((v) x(n)= 1+e14™/7 _ a.j3m/s
7) Determine whether the continuous time signal is periodic or not. If periodic
find the fundamental period where x1(1), x2(t), x3(t) have their periods 8/3,
1.26 and V2 respectively.

8) For the signal x(t) and y(t) shown below Sketch the following Signal (i)
X(tH1) y(t-2) (ii) x(t) y(t-1)

mm\ﬂ A )

Ly
-\ 0 ) b 3 5 .Q «\ \ 2_ e ———
..\; ‘\f
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9) A continuous time signal X(t) is shown, sketch each of thefollowing (i)
X(1) u(1-t) (i) x(t)[u(t)-u(t+1)] (iii) x(t) (t-3/2)

A

--g/”'}k
10) sketch the following signal

(1) if x(n) =(8-n)[u(n)-u(n-8)] ; obtain yl(n)=x(4-n) & y2(n)=x(2n-3)
(A)x(t)= r(t-4)-2r(t-3)+2r(t)-r(t+2)

I'l. Express x(t) in terms of g(t) for given g(t) and x(t) below

-1 0 \
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'T""“—“L
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12. The Trapezoidal pulse x(t) shown in the figure applied to differentiator
y(t)= dx(t)/dt. Obtain the output of differentiator and obtain its energy and power

value
4

13. Make use of necessary equations and explain properties/ Classification of the
systems.

14. Determine whether the following systems are memoryless, causal, Time

Invariant, Linear and stable. :
() y(n) = e ™ 1) y(n) = n x(n) (iii) y(t) = x(t/2)
W)y =t>x(t—1) v)y®)=x(t)+10 (vi) y(n)= (n + 1) x(n)

vii) y(t) = %f_too x(7)dr

15) St - oflsing -
() 2O =0t +) -2u(t)+ U(t-)
@ (8 = V(tr9) - v (te) =7 (e-) 1 7(€ ~2)

(@) XC&}:TG&+Q -7+ "t -1)

(tv) Xff) = UC‘éfhf?) 4 u(e) -4 UCJ@’Q - a0 SEefich
" 2o N RelE)

v xc®) e |
o) x(- a4+3)
)
b) X0t -2
TR 5 L B (o5¢-2)

(W) 5XPW YY) interme %% ?[@

f
LTz ?L
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I. Determine whether the following systems are memoryless, causal, Time
Invariant, Linear and stable.

B ¥ =e*™ iym=nxm (i) yO) = x©2) 6) 96 = & Cule)
VYO =22t =1) V) yO=xO+0 (v y)=(n+ 1) x(n)

i 1 = : 2
i)y =z [l x@de (uniha(ze] 69y =2(¢?)
2. Make use of necessary equations and explain properties/ Classification of the

systems.

3. Show that convolution is Commutative, Associative & Distributive for
Convolution Sum

4. Use the definition of convolution integral to prove the following properties

() x@®=*ut)= [ _x(x)dr

(i) x(@®)*x6(t—ty)=x(t—ty)
5. Find the convolution sum of

i) x;(n) = a™ u(n) and x,(n) = u(—n)

i) x(m) = (3) Tum)un-3)] & b= (2)" [u@+ D-u(n-2))

i) x(n) = (a)"*[u(n)] & h(n)=(A)"[um)]; la] < 1,|8] <1

iv) x(n)= (@)™ ,0<a<1 &hn)=un+2)

V) XM= ung ) - -3 & W)= UCn)- Win-3)

6. Determine the output of an LTI system for an
i) x(t) =u(t) —u(t —2)and h(t) = u(t) —u(t —2)



D x(t) = e 3 [u(t) —u(t — 2)] and h(t) = e~tu(t)
i) x(1) = u(t) - u(t - 2) and h(t) = t{u(t) - u(t - 4)]
w)  x(t) = e 3[u(t)] and h(t) = u(t+2)

7. Show that convolution is Commutative, Associative & Distributive for
Convolution Integral

X i 1, 05t<?2 R e s |
8. Find x,(t) * %,(t) ifx, () = {O; otherwise % (t) = {O; otherwise

@ Find Corwel wkion 5% . |
a) Xct) W) h

|
N T i O i

) 26)= 2660+ 366144 §(n-2)
@) = gu) + 3 um-1)

I X Y 1 2
/-9\ o X £ = ‘2

d) Z(n) = (t/o,,)’“u(“n) ¥ W) = UG umn-5)

@) X(E) = e'atu(«%) 2 h(t]= ue)

4 (€)= Q[ Ul(@)fu(«t»Q] % (= Q[ u(e)- ult- Dj
P x= grue wmlpl<s & h0I=U(n-3)
(h) X&) = & wit-1) R (W(E)= & 4® u(fq-;l)

@) xee)= §ce—) + 862 8-3)
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1. Determine whether the following LTI system is memoryless, causal, stable.
A) h(t)=cos(mt)u(t) B)h(t)=e 2l C)h(t) = e?u(t —1)

n
D) h(n) = 2"u(n=1)  E)h(n)=(3) [u(n+3)-u(n-3)]
2. Obtain step response of LTI system having impulse response

a) k() = 2u(t) b) h(t) =u(t—1) +u(t+1)

b) h(n) = (E)n[u(n-Z)] d) h(n)='0.25I"!

3

© )

3. The system shown below is formed by connecting two systems in cascade.
Impulse responses of systems are given by h;(t) = e u(t) and hy(t) = 2¢” u(t).
Determine the overall impulse response of the system.

i h,in ;“b hain -—y&a—b

4. Find overall Impulse response of a system described by

A .| H1

H1=2u(n)+3u(n-2)

— H2 @ 5 H2 =2 u(n+2)

[ i e l H3=6(n)+0.58(n-1)

] € e Ha= 45(n-2)

L O O




_Check for causality, stability and memory for h(t) = e ?tu(t —1)

v

:ﬂ

) . . 1 n
6. Find step response for h(n)= (}) [u(nt+2)]

= Check for causality. stability and memory for
i) h(n) = sinmn + d(n)

i) h(t) =tu(v)

iii) h(t) = e71t72

1~
i

iv)h(n)={2 1553

&. Find step response for h(t) = te™ % u(t)

9. h(n) = 8(n) + 43(n-2) + 3 8(n-3) ; Find the output y(n) of the system for the input
x(n) = u(n) — 2u(n-2) + u(n-4). Sketch x(n), h(n) and y(n) & Verify whether system
is causal, memory and stable.
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1. Obtain Fourier Transform of following and obtain magnitude and phase
Spectrum

) x(t) =e yu(t) ;a>0
i) x(t) = e 3tu(t — 1)

2. Find Fourier Transform using Appropriate Properties
d
(L) = = (te %tsint u(t))

. . ) 5jw+12
3. Find the Inverse Fourier transform of : X (w) = Mm

4. Find DTFT of the signal X(n)={1,3,5,3,1} and evaluate X(ej”)at N=0

5. Prove Time Shift, Convolution, Frequency Differentiation and Parsvel’s
Theorem for Fourier transform (FT)

6. Prove Linearity, Frequency Shift, Modulation, Time Differentiation properties
of Fourier transform (FT)

7. Find fourier transform for
1) x(t) = u(t)
1) x(t) =6(t)

8. Find fourier transform of signum function ( x(t) = sgn(t) ) and draw the
magnitude and phase spectrum.

9. Prove Time Shift, Convolution, Frequency Differentiation and Parsvel’s
Theorem for Fourier transform (DTFT)



10. Prove Linearity, Frequency Shift, Modulation, Time Differentiation properties
of Fourier transform (DTFT)

@ Dekeremine FT L dyaw the j(;e(j’{um

t

-t ©O T

X(f“)": f/ . Fied  Fonyer %@M@@vm A
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—oA

D e Tavewe FT . X(§0) = F&—
Qi)
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1. What is ROC in Z-Transformation? Prove all the 5 Properties of ROC with
one numerical example each

2. Prove Linearity, Scaling, Convolution, Time Shift, Time Reversal &
Ditferentiation properties of Z-Transformation

3. Find the Z-Transformation of

1) x(n) = n*(3)™[u(n)]

i) x(n) = (n+ 3)? G)71+3[u(n+3)]

i) x(n) =n (singn) [u(n)]

iv)x(n) =n (cosgn) [u(- n)] V) 'Z('\) :’—[ﬁnﬂﬂ} U(n)

4. Using power series or long division method, find inverse Z transform of

X{z) = for ROC |z| < 0.5

z
(2z%2-3z+1)

9. Find Inverse Z transform using partial fraction method

4+42z71

) X(z)= (4-z"YH)(2-z7YHY(1-z~

5 for ROC |z] < 0.25, 0.5 < |z| < 1

1,-1

i) X(z) =

— for ROC |z| > 0.5, 0.25 < |z] < 0.5
(d==gH(1-—z")
6. A system has impulse response h(n)=(0.5)"u(n). Determine the input to the

T 7]
system if the output is given by y(n) = %u(n) + ; (71) u(n)



7. Find i) Transform function ii) impulse response iii) Step response for the

equation y(n) + 3y(n-1) + 2y(n-2) = 6x(n)

8. Find the impulse response for the following difference equation:

i) y(n) —4y(n-1) + 3y(n-2) = x(n) + 2X(n-1)
i)  y(n)=0.7y(n-1) - 0.12y(n-2) + X(n-1) + x(n-2)

9. Find convolution using Z- transformation : x1(n) = n(0.5)" u(n)
xz(n) = (=3)"u(-n- 1)
10. Find Convolution using Z- transformation: x;(n) ={2,1,-2}

x(n) ={1,2,1,)

. 2z%+3z
11. Find x(n) for X(z) = ErT ST forROC |z| < 2, 3<|z| < 4

12. Find x(n) using power series method for X(z) = log(1+az™?)

lz| >0
@ Find Z—T’)’msgmm g ) )= _g" w(=n-1)
(i) X(n) = @_)ns:n(l;_)ﬂ U fn)

E)) W=
(N
( %('f\)s ﬂ(% ﬂuc'n)

(V) Hﬂj — (DG]) ﬂu(ﬁ) » (0 g)nu (n)
(w) X(n) = N(nt V)uan

(VH) Knjes o (’3('")1%3 \AG\+3)

@- Fed TZT
0 W(2)> z(Z ¢z+5)
Z-3)(z* 3Z2+3)
(i) X(z) - |

[~ 52" (052 M
) x(z2)= =&
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