Statement forQ.1-12:

Determine the z-transform and choose correct

option.

xlnl=08n—k], k>0
A zb, z>0

©) 2", z=#0

A xnl=8n+kl, k>0

A z*, z20
(C)z*, allz
a x[n]l=uln]

1
(A)ﬁ, |Z|>1

(C)%, l2l<1

] :(ij (uln] - uln ~51)

2°-0.25°

A =—————, 2>0.25

2%z -0.25)"
2°-0.25°

C) ————, 2<0.25

2%z -0.25)°

4
a x[n]= (ij ul-n]

@& -2 st
4z — 4
©) —2 st

CHAPTER

5.4

THE Z-TRANSFORM

B z*, z>0
D)z*, z=0

B)z¥, z#0
(D) z*, all z

1
B) 1 lz<1
1-271

(D)lzﬁ, lz1>1

2°-0.25°

® e To0es 2

5 5
@) 2 792" .
z°(z —0.25)

4z 1

B lal<t
® w1 g

) PR
1_42 4

ﬂ x[n]=3"ul-n -1]
(A) —3;, l21> 3

3
C) ——, lzI>3
()3—z ‘

2 Inl
@ xinl=|2
@ itn) (3)

z
B) —=—, lzl<3
3-z

3
D) —, lz1<3
3-z ‘

(A)L, —§<z <_g
(22 - 3)(3z -2) 2 3
(B)L, g<|z|<§
2z-3)(3z-2) 3
% 2,2
2z2-3(3z-2) 3 3
(D)5—Z’ —§<z<—g
(22 - 3)(3z -2) 2 3

(D) None of the above

1 1
—<lzl<=
4 2

|zl >=
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1 1
X)) =— T Izl
B x@ =1 <y

(A) - 22V —p —2(k + D]

k=0

(B) = 226V + 2k + 1]
k=0

(©) -3 220V n + 2k + 1))
7=0

0

D) - > 2** V§n -2(k + 1]

k=0

B X(z)=In(1+2z"Y), 1z1>0

_1)k? 1)k
@ TV §n o1 @ TV §n 1]
© Vg1 @ D n 1]
k k

m If z-transform is given by
X(z) =cos (279, 1z1>0,
The value of x[12] is

1 1
(A)_ﬂ (B)ﬂ
1 1

_= D) =
©) 5 ( )6

m X(2) of a system is specified by a pole zero pattern

in fig. P.5.4.36.

Im

z - plane

Re

1
3 2

Fig. P.5.4.36

Consider three different solution of x[n]
1

x,[n]= {2” —(?Jn }u[n]

xy[nl=-2"uln -1]- 3% uln]

xX[nl=-2"uln-1]1+ 3% ul-n -1]
Correct solution is

(A) x,[n] (B) x,[n]

(C) x4n] (D) All three

Page
282

Consider three different signal
[ 1" |
% [n] =[2" —( Ju[n]
2

1

X [nl=-2"ul[-n-1]1+ > ul-n -1]
1

xX[nl=-2"ul-n -1]- P uln]

Fig. P.5.4.37 shows the three different region.
Choose the correct option for the ROC of signal

Im R,
z - plane
R2
[P
K - Re
Fig. P5.4.37
R, R, R,
A xlnl xy[n] xs[n]
B)  x,[nl] x,[n] x,[n]
(C)  xln] x,[n] x,[n]
D) x,ln] x,[n] x,[n]
m Given
1+ zz’1

X(z) = 1 n
(1 —ZIII + zlj
2 3

For three different ROC consider there different

solution of signal x[n] :

zn—l

(b) |z|<% , x[n]:{ -1 +(_31J }u[—n+1]

1 1 (1)
(a) Iz|>§ , x[n]:L —(3) Ju[n]

zn—l
1 1 1 -1Y
(c) §<Iz I<§ , x[n]:—znlu[—n—l]—[gj uln]

Correct solutions are
(A) (a) and (b)
(C) (b) and (c)

(B) (a) and (c)
(D) (a), (b), (c)



Bf) X(z) has poles at z=1/2 and z=-1. If x[1]=1
x[-11=1, and the ROC includes the point z = 3/4. The

time signal x[n] is

@) 2% uln] ~(~1)" ul-n —1]
1 n

(B) o uln]—(-D"ul-n -1]

C 1

(©) Fu[n] +ul-n+1]

D) 2% uln]l+ ul-n +1]

m x[n] is right-sided, X(z) has a signal pole, and
x[01=2, x[2]1=1/2. x[n]is

[-n] [n]
(A) ”2 o (B) ;‘n’fl

[-n] [-n]
(© o ™ T

The z-transform function of a stable system is given

as

2 —§z'1

H(z) = 1
1-2zHa+ 52’1)

The impuse response h[n] is
(A) 2" ul-n + 1] —(;J ulnl
1Y
(B) 2"ul-n -11+ (2j uln]
n -1 )
(C) -2"u[-n-11+ (2) uln]

(D) 2" uln] —@ uln]

M Let x[n]l=8n-2]1+8n+2] The wunilateral
z-transform is

(A) 27 (B) 2°

(C) —2z7* (D) 22*

@ The unilateral z-transform of signal x[n]=u[n + 4]

is
2 4 1
A l1+z+2°+32+z2 (B)
1-z
-1 2 -3 ” 1
OC)l+z +z"+z27+2 (D)1 —
-z

The transfer function of a causal system is given as

522
H(z)=—F"F——
z2-z2-6

The impulse response is
A) (3" +(=D"2" Muln]
(B) (3" +2(~2)")uln]
(C) (3" +(-=D"2" Huln]
D) (3" =(=2)""Nuln]

E A causal system has input

x[n]=dnl+ ié[n -1]- % dn —2] and output

y[n]=6[n]—§6[n—1].

The impulse response of this system is
1) (1) (1Y)
A) =|5 —| -2/ =
o 2] (2] i
1) (1) (-1)]
(B) 3 5(2) 2(4) uln]
© 1 5(1) 2(_1j
3_ 2 4
o Lo 2] o 1 Jutn
3 2 4 J

m A causal system has input x[n]=(-3)"uln] and

y[n]:[zx(z)" —@ :lu[n].

The impulse response of this system is

1

(A) {7[2jn _10(;]" }u[n] (B) {7(2") —10[;] }u[n]
10(;]2 —7(2)":|u[n] (D) [10 ") —7(;Jn}u[n]

A system has impulse response

+

uln]

output

n

©

hln] :Q%u[n]

The output y[n] to the input x[n] is given by
yln]=28n — 4] The input x[n] is
(A) 28—n —-4]--n -5] (B) 28n+4]-8n+5]
(C)28-n+4]-d-n+5] (D) 28n-4]-8n -5]
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m A system is described by the difference equation

yln] —%y[n -1]1=2x[n -1]

The impulse response of the system is

-1 1
(A) = uln —-1] (B) =l uln +1]

©) T%u[n—ﬂ D) 2;—_12u[n—2]

A system is described by the difference equation
ylnl=xln]l-xln -21+ x[n - 41— x[n - 6]
The impulse response of system is
A) dn]l-28n+2]+48n+4]-63n + 6]
(B) dnl+28n-2]-43n 4]+ 63n-6]
(C) dnl-dn-2]1+Jdn-4]-3dn-6]
D) dnl-dn+2]+dn+4]1-3dn + 6]

m The impulse response of a system is given by

hln]= 4% uln —11.

The difference equation representation for this
system is
(A) 4y[n]—yln —1]1=3x[n —1]

(B) 4y[n]l-yln +1]1=3x[n + 1]
(C) 4y[n]+ yln —1]1=-3x[n —1]
(D) 4yln]l+ yln +1]1=3x[n + 1]

The impulse response of a system is given by
hln]=dn]-dn -5]

The difference equation representation for this
system is
(A) ylnl=xln]-xln-5]
(C) ylnl=x[nl+5x(n-5]

(B) ylnl=x[n]—x[n + 5]
(D) y[n]l=x[n]-5x[n +5]

m The transfer function of a system is given by

z —2
Hz)=2B32-2)
9 1
28—z =

4

The system is
(A) Causal and Stable

(B) Causal, Stable and minimum phase
(C) Minimum phase
(D) None of the above

@ The z-transform of a signal x[n]is given by
X(2) = 3
1-—z"+272
3

If X(z) converges on the unit circle, x[n] is

n+3
A) - 3:1 5 uln]- 3 ul-n-1]
1 n+3
(B) 37 g uln] - ul-n —1]
1 3n+3
(©) 31 g uln]- ul-n]
n+3
D) - 3,f1 Culnl-2 —uln]

m The transfer function of a system is given as

-1
Hoy=—* st
o 4
1--2z
4
The A[n] is
(A) Stable (B) Causal

(C) Stable and Causal (D) None of the above

m The transfer function of a system is given as

Consider the two statements

Statement(i) : System is causal and stable.

Statement(ii) : Inverse system is causal and stable.

The correct option is
(A) (i) is true
(B) (ii) is true
(C) Both (i) and (ii) are true
(D) Both are false

m The impulse response of a system is given by

hln]= 10[_21) ulnl- 9(_41j uln]

For this system two statement are

Statement (i): System is causal and stable

Statement (ii): Inverse system is causal and stable.



The correct option is

(A) (1) is true (B) (i1) is true

(C) Both are true (D) Both are false

The system
ylnl=cyln —-11-012y[n - 21+ x[n — 11+ x[n —2]

is stable if
(A) c<112

(C) lel <112

(B) ¢>112
D) lel>112

m Consider the following three systems

y[n]1=02y[n -1]1+ x[n]-0.3x[n — 1]+ 0.02x[n —2]

y,[nl=xln]-01x[n -1]
y[n]=05y[n -1]1+0.4x[n]-0.3x[rn —1]

The equivalent system are
(A) y,[n] and y,[n] (B) y,[n] and y,[n]
(C) y,[n] and y,[n] (D) all

m The z-transform of a causal system is given as

2-15z"1
X(z) =
) 1-15z" +05z72
The «[0] is
(A) -15 B) 2
(C) 1.5 (D) 0

m The z-transform of a anti causal system is

12 -21z
X(z)=—-—""_
=) 3-7z +122%
The value of x[0] is
7
A) —— B) 0
(A) 1 (B)
(C) 4 (D) Does not exist

Given the z-transforms

(82 =17

X(z)=_ 2020

) 42> -7z +3
The limit of x[oo] is

A1 (B) 2

(C) » D)o

@ The impulse response of the system shown in fig.

P5.4.62 is
Y(2)

Fig. P5.4.62

n

A) o '2](1 T+ (~DMuln]+ % anl
(B) 2? (14 (=1)")uln] + % dn]
© 251 4 vt —%a[n]

2" 1
D)2 [1+(-D" =
D) 2 [1+(-D"1uln] 2E‘)[n]

@ The system diagram for the transfer function

z
Hz)=— 2
(2) 22 +z+1

is shown in fig. P5.4.63. This system diagram is a

X(2) Y(2)
—

Fig. P5.4.63

(A) Correct solution
(B) Not correct solution
(C) Correct and unique solution

(D) Correct but not unique solution

sfesfestestestestestesteteoteotoioioioioior
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2 -1
24. (A) X(2) = z —33z _ 1-3z

22+ =27t 1+§z"1 -z
2 2

-2 1 gocl e
1v227 | 1, 2
2

= xlnl=-22)" ul-n-1]- zi uln]

25. (A) x[n] is right sided

1, 49 47
47 32 32
X(z) = = +
& =T 6s7 " Tods 142"
[49 ]
AL
= «lnl= L (-4) 3 Ju[n]

26. (C) x[n] is right sided

1 -1
X(z)=|2+ + 2
@ ( 1+z' 1-z" JZ

= anl=28n+2]+((-D" —=Duln + 2]

27. (A) dnl+23n—-6]+ 49n -8]

28. (B) x[n]is right sided, x[n]= Z dn — k]

k5k

29. (D) x[n] is right sided signal
X(z)=1+32"+3z2+2"°

= «xlnl=dnl+38dn-11+ 33n -2]1+ dn - 3]

30. (A)

x[n]=0n+6]+dn+2]+33nl+28[n—-3]1+dn—-4]

2 23
31. (B) X(z) = 1+z+a+§+
+1+1+ 1
z 2127
slnl=8nl+dn+ 1]+ It 21 An+ 3]

2! 3!
+nl+dn-11+

&n_2]+

21
x[nl=5[n]+ =
n!

i} 2N k
32. (A) X(2) = 1+22+(22] :Z(lzzj
4 4 1

» k
= x[nl= Z(}J dn —2k]

k=0

_ (ij , neven and n>0

33. (C) X(2) = —42°> (22)% = -
k=0

n

n even and n >0

n

odd

odd

o]
222(k+1)z2(k+1)

k=0

= alnl=-Y225Vqn +2(k + D]

34. (A) In(1+ ) = Z( 1k

k=0

IR
X(z):zi( 1; "

= xl[n]l=

35. (B) cos a. = Z

X()—Z

= x[]—z

n=12 = 12-6k=0, k=2,
(-1*
4!

x[12] =

l)k 1

Z(

(-D*
(Zk)'

-D*
&Rl

73k)2k

(- 1)'e
(2k)'

1

24

)kl

8ln —1]

2k

- 6k]

(a)*

36. (D) All gives the same z transform with different

ROC. So all are the solution.

37. (C) x,[n] is right-sided signal

z,>2,2 >% gives z, >2

x,[n] is left-sided signal

2,<2, z <1g‘ivesz <1
2 ’ 2 2 2 2

x,[n] is double sided signal

38. (B) X(z) =

1. : 2 -1\
Izl > 5 (Right-sided) = «[n]= o uln] —(3} uln]

1 . (o (-1)]
lzl<= (Left-sided) = «x[n]= [ [j Ju[—n—l]
3 2" 3

2

-1

2z, >% and z, <2 gives %<z3 <2

1-=2z1
2

1+lz

’
-1
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% <lzl< % (Two-sided) x[n]=— 23 ul-n -1 —(31

So (b) is wrong.

1 n n
39. (A) Since the ROC includes the z:% ROC is = h[”]=3[5(2j -2(j }L[n]

l<|z|<1,
2

X(2) = A + B

1_12—1 1+27

1

= xln] =2inu[n]-B 1 uln -1

1:é = A=2,
2
a[-11=1=(-DB(-1) = B=1
1

2n—1

= «lnl= uln]-(-D"u[-n —1]

40. (B) x[n]=Cp"uln], x[0]=2=C

1 1
M2l=t-2p’ = pol
9 P P=y

x[n] :2(;] u(n)

1 1
41. (B) H(2) =
(B) Hiz) =+ — +

1+lz’1
2

h[n] is stable, so ROC includes Izl=1
ROC : %<Iz|<2 ,

hlnl=(2)" ul-n —11+ (‘21) wln]

42. (A) X' (2)= Y alnle " =8n -2 " =2

n=0

43. (D) X*(2)= Y alnl" =327 =
n=0 n=0 1-z

3 N 2
327 1+2z7
hln]is causal so ROC is lzl> 3,

=  hln]=[3"" +2(-2)"luln]

44. (B) H(z) = 1

-1 -2 -1
z z 3z

45. (A) X(z)=1+2— -2 v =1-
(A) X(2) +4 3" (2) 1

-2 5
Hz=-Y®_ 3 , 3
X(2) 1—12’1 1+12’1
2
1 1
4
46. (D) X(z)=— L+
) 1+327!
4 1 3
Y@ =157" -
-4z 1--2z71 (1—221)(1—21j
Yz 10 7
H(z) = = +
@ =xe 127 1

47.D) Hz) =— 2 ¥(z) =22
1
1-=-z
2
X(z) = Y(2) =2z -z
= x[n]=2[6-4]-n-5]
[z ]
48. (A) Y(Z)Ll _?J =2z"'X (2)
Y 227
H(Z)_X(z) = l_i
2

1 n-1
= h[n]:2(2j uln —1]

Y(2)
X(2)

= hlnl=8n]l-8n-2]+3n-4]1-8n-6]

49. (C) H(z2) = =1-z2+2"*-2"9

3 1 n-1
50. (A) h[n]—4(4) uln —1]

3 .
Y@ 4°

H = =
@ %0 . 1,
4

oy 23
Y(2) 42 Y(2) 42 X(2)

= y[n]—iy[n—l]:gx[n—l]



Y s

1. (A) H(2) = =1-
51. (A) H(z) X&)

= ylnl=x[n]l-xln-5]

1+

"l

52. (D) Zero at : z =0, %, poles at z =

(i) Not all poles are inside Izl=1, the system is not
causal and stable.
(i1) Not are poles and zero are inside |zl =1, the system

is not minimum phase.

_3 27
53. (A) X(z)=—8 8
(A) X(2) 1 e
-2

Since X(z) converges on lzl=1. So ROC must include

this circle.
ROC : %<Iz|<3,

n+3
uln] - ul-n-1]

x[n]=-
318

54. (C) hln]l= 16n(i) ulnl So system is both stable and

causal. ROC includes z =1.

55. (C) Pole of system at : z =-

’

D= N
W

Pole of inverse system at : z =—

For this system and inverse system all poles are inside

[zI=1. So both system are both causal and stable.

56. (A) H(z)=— 10— 9
1+-2z1t 1+ =271
2 4

B 1-2z7"

(1 + 12‘111 + 1z‘lj
2 4

Pole of this system are inside |zI=1. So the system is

stable and causal.
For the inverse system not all pole are inside Izl=1. So

inverse system is not stable and causal.

57. (C) la,l=012 <1, a, =lcl<1+0.12, lcl <112

58. (A) Y, (2)=1-01z" , Y,(2) =1-0.12""

04-0.3z"

17 =
(&) =T 05,

So y, and y, are equivalent.

59. (B) Causal signal x[0]=lim X(z) =2

60. (C) Anti causal signal, x[0]=lim X(z) =4

61. (A) The function has poles at z =1, % Thus final

value theorem applies.

7
22z ——)
lim x(n) :l’nll(z -DX(z) =(z-1) 4 4

n —o z 3
“Dlz-2
= )(2 4j

62. (C) [2Y(2) + X(2)127* =Y (2)

-2
z

H(z=—2__

® 1-227°

1 1

4 . 4
1-v227  1++227

== Latnl+ TI62Y + (<2 uln]

1
h ===
= [n] +

63. D) Y(2)=X(2)z' -{Y(2)z ' + Y(2)z?}

Y(z) 2zt B z
Xz 1+z'+2z?% 22+z+1

So this is a solution but not unique. Many other correct

diagrams can be drawn.

stk skokokok sk skok
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