Z - Transform

[ M Multiple Choice QuestionsJ

Q.1 Theimpulse response of a discrete system with
a simple pole shown in the below figure.

Response

|I|||l| ¢

The pole of the system must be located on the
(a) real axis at z=-1

(b) real axis between z=0and z= 1

(c) imaginary axis at z=§

(d) imaginary axis between z=0and z=§

[ESE-2000]

Q.2 Consider the compound system shown in the
below figure. Its output is equal to input with a
delay of two units. If the transfer function of the
first system is given by

i B s B

z-05
Hi(z)=
@)=—-—58"
then the transfer function of the second system
would be
-2 -3
z=-02z
a) Hy(z)=——"—
@ Fela) ==
-2 -3
z=-08z
b) H,(z)=———
6) Hao(2)="—5

Q.3

Q.4

z'-0.2z7
C) Hp(z)="—"-"T""—
© Fela) ==
z2+0827°
(d) H2(2)=T05‘ZT [ESE-2000]

Match List-I with List-ll and select the correct
answer using the codes given below the lists:
List-I

A. o"in)
B. -a"u(-n-1)
C. —no"u(-n-1)
D. no"u(n)
List-lI
-1
(V74
— __~ ROC: |z| > ol
(1—az™")? | |
1
2. 1oz ROC: |z] > |al
1
3. _——(1—ocz‘1) ROC: |z| < |oz|
-1
4 X ROC: |z| < |0c|
© (—az) '
Codes:
A B C D
@ 2 4 3 A
)1 3 4 2
c) 1 4 3 2
d2 3 4 A1

[ESE-2000]

Assertion (A): The stability of the system is
assured if the Region of Convergence (ROC)
includes the unit circle in the Z-plane.

Reason (R): For a causal stable system all the
poles should be outside the unit circle in the
Z-plane.
(a) Both A and R are true and R is the correct
explanation of A.
(b) Both A and R are true but R is NOT the
correct explanation of A,
(c) Aistrue but R is false.
(d) Ais false but R is true.
[ESE-2002]

Q.5 Assertion (A): The signals a"u(n) and
a"u(-n-1) have the same Ztransform, z/(z— a).
Reason (R): The Region of Convergence (ROC)
for a’u(n) is |z| >|al, whereas the ROC for
a'u-n-1)is |zl < |al.

(a) Both A and R are true and R is the correct
explanation of A.
(b) Both A and R are true but R is NOT the
correct explanation of A.
(c) Ais true but R is false.
(d) As false but R is true.
[ESE-2002]
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-

Q6 If X2 = , then x(n) series has

zZ+z
(@) altefnate Os
(c) alternate 2s

(b) alternate 1s
(d) alternate—1s
[ESE-2002]

Q.7 |If the impulse response of a discrete-time
system is A[n] = -5" u[-n—1], then the system
function H(2) is equal to

(a

_25 and the system is stable

(b) P and the system is stable

(o)) 7-5 and the system is unstable

and the system is unstable

[GATE-2002]

(d)

Q.8 The ztransform of the ime function Y’ &(n-k) is
k=0

(@)

(b)

© 553 (@

Q.9 A stable and causal system is described by
the difference equation

y(n)+ %y(n -1 —% y(n—-2) = -2x(n) +% x(n-1)

The impulses response of the system is

@ hin)= % nu(n)—S(—%)n u(n)
(b) hin) = % u(n) - 3u(n)

1 n-1
(€) h(n) = 7 u(n-1)-3u(n-1)
(d) h(n) = % u(n)+3(-;-) u(n)

Q.10 Consider a system with system function
23 222 Z
! 1(2) =

2+lz]
4 8

system is non-causal
system is causal
data is not sufficient
none of these

20T ®
Nt vt it it

Q.11 x[n] * u[n— n,] is equal to

n o

(@) k;,x[k] (b) kéx[k]
(©) :;Z_Hix[k] (d) kgoJf[k]

2°+z

(z-1

Q.12 Find x[n] for the case, when X(2) =
zb) 2nu(n)
(d) (n+1)2u(n)

(@ rPu(n)
() @2n+ N u(n)



represented impulse response of two systems.
Find I.R. of the series cascaded network.

X —me——— h,(n) Y

x | hn) f——y

(d) 3(%)n un) + 2(%)0 u(n)

Q.14 Consider a discrete time LTI system with impulse
response h[n] is given by

hin] = (-%)n uin—1]

Statement 1: The system is causal.
Statement 2: The system is also stable

a) Both statements are true.

b) Statement 1 true, but statement 2 is false
c) Statement 1is false, but statement 2 is true
d) Both statements are false

P I S e

Q.15 A causal LTI system is described by the
difference equation, 2y{n] = ayfn-2]-2x[n] +
B x[n - 1]. The system is stable only if,
@ la|l =2, |pl<2
©) la| >2, |B|>2
©) la| <2, any value of B
@) |B| <2, any value of «

Q.16 Adiscrete time LTI system with impulse response

Hin] = (%)n un]+ (-%)n uln=1

The system is
(@) Causal and stable

(b) Non-Causal and stable
(c) Causal and unstable
(d) Non-causal and unstable

1 Inl 1Y
Q.17 If x[n]=(§) —(—2—) un], then the region of

convergence (ROC) of its Z-transform in the
Z-plane will be

(a)%<|z|<3 (b)§<|z|<—
'
© 5<lz|<3 (@ 3<lz|

[GATE-2012]

Q.18 The Z-transform corresponding to the Laplace

transform function G(s) = s(;S 5 is
o 225 HeZ
(Z-1)(Z-eT) (Z-)(Z-¢e>")
e 57 e’
(©) -7 @ Zz—eo)
[ESE-2012]

Q.19 The Z-transform of a signal x(n) is

V4
X(2) = 2_0.4,ROC |zl >0.4

The ROC of ZT of even, part of x(n) will be

(@ lzl>04 (b) 0.4<lzl <25
©) Izl >0.2 d) |zl >08
Q.20 x(n)= X(2) = 17121 If x(n) is a causal signal
then, x(2) =7, x(3) =7
(@ 0,0 () 0,1
() 1,0 d 1,1

Q.21 The discrete-time signal

n
x[n] & X (2) = Z:=o 2:1 nzz"

where & denotes a transform-pair relationship,
is orthogonal to the signal

@ yin]eY(2)= 2;0(%)" -

) YalnloYa(2)=3_ (6" -n)z )
© valnleYs(2)=X". 2"z

@ ya[n]eYy(2)=22"+327 +1

[GATE-2006]

Q.22 Consider the discrete-time system shown in the
figure where the impulse response of G(2) is

g(0)=0,g(1)=9(2)=1,9(8)=g(4)=...=0

+

G(2)

+

(]

This system is stable for range of values of K
@ [-1,1/2] (o) [-1.1]
(©) [-1/2,1] (d) [-1/2,2]

[GATE-2007]

Q.23 X(2)=1-327"1, Y(2) = 1 + 222 are Ztransforms
of two signals x(n], y{n] respectively. A linear
time invatiant system has the impulse response
h[n] defined by these two signals as
h[n] = x[n-1] * ¥{n] where * denotes discrete
time convolution. Then the output of the system
for the input 8[n—1]

(@) has Z-transform z7' X(2) Y(2)

(b) equals 8[n-2]—38[n—3] + 28[n— 4] -63[n— 5]
(c) has Ztransform 1 -3z + 2z2-623

(d) does not satisfy any of the above three

[GATE-2007]

Linked Answer Questions (24 and 25):

In the following network, the switchis closed at t = 0~

and the sampling starts from t = 0. The sampling

frequency is 10 Hz.
s._ 10pF

x(n)
Sampler
200kQ (fs=1 0 HZ) z-transform

5V

Q.24 The samplex(n)(n=0,1,2, ....... ) are given by
(a) 5(1 _ e—0.05n) (b) 56—0.05n
(c) 5(1-¢e5M) (d) 5e5n

[GATE-2008]

Q.25 The expression and the region of convergence
of the z-transform of the sampled signal are

5z -
@ —=lzl<e™®
z-e

5z ~0.05
by —————=.1zl<e™
()Z_e—o.os

5z

C) — Q3o
©) 5o

lz|>eg 005

5z
—< _lzl>e™d
(d) S 52l>e
[GATE-2008]

Q.26 Let x[n] = x[-n]. Let X{2) be the z-transform of
x[n]. If 0.5 + f0.25 is a zero of X{2), which one of
the following must also be a zero of X(2).

1
(@) 0.56-/0.25 (b) [0.5+0.25)

1
(©) 05-/0.25) (d) 2+j4

[GATE-2014]

Q.27 The input-output relationship of a causal stable
LTI system is given as

yin] = ayin-1] + Bx[n]

If the impulse response h[n] of this system

satisfies the condition Y h[n]=2, the

n=0
relationship between c.and B is
(@ a=1-p/2 b)a=1+p/2
(c) a=2p (d) a=-2B

[GATE-2014]

Q.28 The direct form-I| real'isétion of lIR filter is shown
below:



fdh)
\/

yin]

Jah)
€

xin]

6 5/8

1
NET 1/8

The transfer function is
142,11,
() Hz)= —8 18

3 4.1 2
1+-z2'+=2z
4 8

122,11 2

(b) H(z)= —S—18

3.4 1. 2
1-—2" --2z

4 8
1+%z'1+82

(©) H2)=

5 -1 1 -2
1-—-z7'+—=2z

8 16

5 4,1 o

Q.29 The discrete time LTI system the output y{n]
and input x[n] is u[n]. given below fig.

x[n] (P yinl
P 1]
W) 4]

=]

The impulse response

@ 2(—%T U - (}) «o
o 3] (3] |

]

f the system is

o -t
(@) (%) uy -2 (%) «0
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Q.30 A sequence x(n) with the z-transform
X2 =2+ 2-2z+2-3z*%is applied as an
input to a linear, time-invariant system with the
impulse response h(n) = 25(n—3) where

8(n)={1' n=0

0, otherwise

The output at n =4 is

[GATE-2003]

Q.31 The sequence x[n] corresponding to X{z) defined
as

z 1
X(2= ————— ; —
@)= 57 3741 F<3

Will have the valueat n=-2is

Q.32 Consider a discrete time signal x(n), whouse
z-transform X(z) is given by,

_2(z-2)
(z-1)(z-0.5)

value of x(n) forn=0is

X(z)=

Q.33 The ztransform X[Zz] of a sequence x[n] is given

by X[z] =

— . Itis given that the ROC of

X[Z] includes the unit circle. The value of x[0] is

Q.34 Let y{n] denote the convolution of A[n] and g{n],
where h[n] = (1/2)" u[n] and g[n] is a causal
seqguence. If y{0] = 1and y{1] = 1/2, then g[1]
equals

[GATE-2012]

Q.35 The z-transform of a signal is given by

-1
C(2)= 4(1(_;2_1)2) (a)in. Itsfinal valueis ___

[GATE-1999]
~2

Q.36 x(m) = X(2) = —zz_—3 the value of x(5) is

Q.37 x(n) = 0.5"u(n)
y{n = x(n) *x(n) than

S oy =

N=—oo

Q.38 The sequence x[n] = 0.5" u[n] is the unit step
sequence, is convolved with itself to obtain

y[n]. Then E y[n] is :

N = =00

[GATE-2014]

Q.39 An input signal x(t) = 2 + 5 sin(100xt) is
sampled with a sampling frequency of 400 Hz
and applied to the system whose transfer
function is represented by

Y(2) =l(1—z‘”]
+ X(z2) N\1-z1
where, Nrepresents the number of samples per

cycle. The output y(n) of the system under
steady state is

[GATE-2014]

l '..CJ ]
Try Yourself

T1. Let x[n] be a discrete time signal whose
z-transform is represented by X(z). The
Z-transform of the signal

1 n+1
ylnl = (5) x{n] will be

@ 2x(Z) &) 5 X(22)
(©) X(22) (d) 2X(22)
[Ans: (b)]

T2. Theregion of convergence of a signal x[n] whose
z-transform is represented as X(z), where
<[l —10sn<10 '
X =
0; otherwise

’
lzl 10
) |z|>10

(c) % <lz|<10
(d) entire zplane except z=0and z=
[Ans: (d)]

T3. The Region of convergence of z-transform of a
signal
x[n] = (2)" uln] - (4)" u[-n-1]is
@) |z|>2 (b) |z| < 4

o) 2<|z|<1/4  (d) 2<|z|< 4

[Ans: (d)]

T4. A causal sequence x[n] is represented by its
z-transform as
18
(1-2z72(1+z7")
then x[n] can be represented
(@) [4(2)"+12n(2)"+2(-1)"] u[n]
(b) [16(2)"-12n(2)" +2(-1)"] uln]
() [4(2)"+12n(2")—-2(-1)"] uln]
(d) [16(2)"+12n(2)"+ 2(-1)" u[n]

[Ans: (a)]

T5. Consider a discrete LTI system, not necessarily
stable but unit sample response of system is
zero for n < 0. Which of the following can be
transfer function of system.

X2) =

(1-z7"? (z-

l\)I—L

m|-a AI-*

-3)
(-3
-3

/“\/—\/"q\



T6.

T7.

(@) (i) and (i)
(c) (i), (i) and (iid)

(b) (i) and (iv)
(d) (3)and (i)

[Ans: (a)]

The z-transform X(z) of a right-sided real
sequence x[n] has exactly two poles and one
of them is e™2 and there are two zeroes at
origin. If X(1) = 1, then which one of the following
is true

272 1

(a) X(Z) = m ROC is §<|Z| <1
272 , 1

(b) X(2) = zzz+1 ROC is |z|>§

272

- —22___ ROCis lzl>1

(©) X(2) ER ROC is |z >

2
(d) X(2) = (z%z+ - ROCIs I2>1

[Ans: (d)]

The z-transform F(z) of the function f[nT] = a"7
ulnjis

@ z—ZaT ©) z+zaT
© z —Za"T @ z +Za‘T

[Ans: (a)]

T8.

Consider the difference equation

vin] - %y[n — 1] = x[n] and suppose that

n
x[n]= (%) u[n]. Assuming the condition of initial

rest, the solution for y[n], n=01s

(@ k3 (%)n -2 (%)n ] uln]
© |2 (%)n + 3(%)n}u[n]
o (54 o

[Ans: (b)]



