Discrete-Time Systems 5.2

1. uln]+ u[-n] is equal to x[n]
(A) 2 (B) 1+ dn] 3
(C) 2+ n] D) 1 2
it
—0—0—@ —0—0—n
6 5 4 3 -2 -1 0 1 2 3 4 5 6

2. The even part of a function x[n]l=uln]l-uln -4]1is

(A) %{1 +dnl-uln-4]-ul-n-471

"

e
SEURERERRS

(B) %{u[n + 31— uln - 41+ &nl)

©) %{u[n] + ul-n]l-uln - 41— ul-n - 41)

Fig. P5.2.6-11
(D) Above all
6. x[2n]
3. The energy of signal Ad[n]is
A? x[n]
(A) A? (B) 5 3
2
A2 (A)
(C) — D)o 1
4 —0—0—0—0—0 ° o—n
6 5 -4 3 2 -1 0 1 2 3 4 5 6
4. The energy of signal nu[n] is ]
A) n(n+1) (B) n(n + 1)6(2n +1 3
2
2 (B)
(C)[”(’”Dj (D) o I o
2 - ® oo o o o
6 -5 4 -3 -2 -1 0 1 2 3 4 5 6
5. The power of signal ul[n] is -
xln
(A) n B)1 5
1 2
(C) ) (D) © ©) X
6 5 ¢4 5 2 10 1 23 ¢35 6.
Statement for Q.6-11:
x[ln] and y[n] are given in fig. P5.2.6-11 yln]
respectively. Choose the sketch for the signal given in (D) | ! |
question. 6 -5 4 -3 2 -1 1 2 3 ¢4 5 6
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11. x[n +2]yln - 2]

A
(A) 1
n
6 -5 4 3 2 1 0 1 2 3 4 5 6
x[n]
3
(B) ?
1
n
6 -5 4 3 2 1 0 1 2 3 4 5 6
6 -5 4 -3 -2 -1 1 2 3 4 5 6
n
—II
© [ B
-3
6 -5 -4 -3 -2 -1 1 2 3 4 5 6
n
I—l
D) 20
-3

Statement for Q.12-15:

A discrete-time signal is given. Determine the

period of signal and choose correct option.

12. x[n]:cosn—n+sin E+1
9 7 2

(A) periodic with period N =126
(B) periodic with period N =32
(C) periodic with period N =252
(D) Not periodic

13. x[n]=cos (nj cos (nnj
8 8

(A) Periodic with period 167

(B) periodic with period 16(n + 1)
(C) periodic with period 8

(D) Not periodic

14. x[n]=cos| ™ |-sin| ™ |+ 8cos| Tt + T
2 8 4 3

(A) periodic with period 16
(B) periodic with period 4
(C) periodic with period 2
(D) Not periodic

15. x[n]=2e’[?“J
(A) periodic with 12x
(C) periodic with 11x

(B) periodic with 12
(D) Not periodic

16. The sinusoidal signal has fundamental period
N =10 samples. The smallest angular frequency, for

which x[n] is periodic, is

(A) % rad/cycle (B) 10 rad/cycle

(C) 5 rad/cycle (D) g rad/cycle

17. Let x[n],-5<n<3 and Aln], 2<n<6 be two
finite duration signals. The range of their convolution
is

(A) -7<n<9
(C)2<n<3

(B) -3<n<9
(D) -5<n<6

Statement for Q.18-26:

x[n] and A[n] are given in the question. Compute
the convolution y[n]=x[n]* hln] and choose correct

option.

18. xfn]=1{1, 2, 4}, Aln]l=1{1, 1, 1, 1, 1)
@A @, 3,77 7, 6, 4

B {1, 38, 3, 7, 7, 6, 4)
© 1, 2, 4
D) {1, 3, 7

19. x[nl=1{1, 2, 3, 4, 5}, hln]={1}
(A) {1, 3, 6, 10, 15 B) (1, 2, 3, 4, 5}
©) (1, 4, 9, 16, 20} (D) {1, 4, 6, 8, 10}

20. x[n]=1{1, 2, -1}, hln]l=x[n]
A) {1, 4, 1} B) {1, 4, 2, -4, 1)
© {1, 2,-1 (D) {2, 4, -2}
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21. x[n]: {11\; _2; 3}; h[n]: {(’)l" 0) 1) 17 1; 1}

(A) {1, -2, 4, 1, 1, 1}
T

(B) {0, 0, 3}
T

©ti, 0,3 1, 1, 1, 1
T

(D) {0, o, 1, -1, 2, 2, 1, 3}
T

22, x[n]=1{0, 0, 1, 1, 1, 1}, Aln]l=1{1, -2, 3}
) T
(A) {O; 07 1’ _1, 2’ 2’ 17 3}

®B {0, 0, 1,-1, 2, 2, 1, 3}
T

<o, -2, 3 1, 1, 2, 1, 1}

(D) {17 _27 3; 1> 17 17 1}
T

23. xln]l={1, 1, 0, 1, 1}, hlnl=1{1, -2,-3, 4}
T T
(A) {1; _1> _27 47 17 1}

(B) {17 _17 _27 47 1, 1}
T

(C) {1; _1’ _55 2’ 3’ _5’ 1, 4}
T

D) {1, -1,-5, 2, 3, -5, 1, 4}
T

24. x[n]=1{1, 2, % 2, 1}, hlnl=xaln]

(A)11, 4, 4, 4, 10, 4, 4, 4, 1}
T

B) {1, 4, 4, 4, 10, 4, 4, 4, 1}
T

©) {1, 4, 4, 10, 4, 4, 4,1}
T

D) {1, 4, 4, 10, 4, 4, 4, 1}
25. x[n]=1{1, 4, —?, 6, 4}, hlnl=1{2, —%, 3}

(A) {2, 4, -19, 36, -25, 2, 12}
T

(B) {4, -19, 36, -25}
T

(C) {17 4; _3> 67 4}
T

D) {1, 4, -3, 6, 4}
T

1, n=-2,0,1
26. x[n]={2, n=-1

0 elsewhere
h(n) =8ln]-dn-1]1+ 8[n—4]
(A) 8[n]-28[n—-1]1+48[n —-4]1+ d[n -5]
B) 8n+2]+8[n+1]-8[nl+28n-3]+8n—-4]+ 38 n-5]
(C)dn+2]1-8n+11+dnl+28n-31-8n-41+28n -5]
(D) 8[n]+28[n—-1]1+48n-5]+ 8n-5]

Statement for Q.27-30:

In question y[n]is the convolution of two signal.

Choose correct option for y[nl]

27. yin]=(-D" *2"u[2n + 2]

(A) % B) %u[—n +2]
) %(—1)" ul-n +2] D) %(-1)"

28. yn] =4inu[n]* uln +2]

1 1 1 12
4 1(1Y 16 1
29. yIn]=3"ul-n + 3]1* uln —2]
32—”, n<5 3", n<bh
A B
& 83 ® §, n=6
—, n>=6 2
2
g , n<b i , n<b
ol o8
R >6 —, n>=6
2 2
30. yinl=uln + 3]* uln — 3]
(A) (n+ Duln] (B) nuln]
(C) (n-Duln] (D) uln]
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31. The convolution of x[n]l=cos(Zn)uln] and
hlnl=uln —1]is flnluln —1]. The function f[n]is

1, n=4m+1, 4m+2
(A)

0, n=4m, 4m+ 3

0, n=4m+1, 4m+2
(B)

1, n=4m, 4m+3

1, n=4m+1, 4m+3
©)

0, n=4m, 4m+2

0, n=4m+1 4m+3
(D)

1, n=4m, 4m+2

Statement for Q.32-38:

Let P be linearity, Q be time invariance, R be
causality and S be stability. In question discrete time
input x[n] and output y[n]relationship has been given.
In the option properties of system has been given.
Choose the option which match the properties for

system.

32. y[n]=rect (x[n])

AP QR (B)Q, R, S

(C)R, S, P (D)S,PQ

33. ylnl=nxln]

(A)P,Q,R, S B)Q, R, S

C)P R D) Q, S
n+l

34. ylnl= > ulm]

AP, QR,S (B)R, S

©C)P Q D) Q, R

35. y[n]l=+/x[n]

(A)Q,R,S (B)R, S, P

©)S, P, Q D) P, QR

36. x[n] as shown in fig. P5.2.36

ac[n]—ﬁ—> ylnl

Fig. P5.2.36
(A)P,Q R, S (B)Q, R, S
(©PQ (D) R, S

37. x[n] as shown in fig. P5.2.37

5
x[n +é—* ylnl

Fig. P5.2.37
AP QRS B)Q, R, S
(O P R,S DM P Q,S

38. x[n] as shown in fig. P5.2.38

x[n‘—ﬁ%—» yln]
+

Fig. P5.2.38
(AP, QRS (B) P, Q, R
(C)PQ D) Q R, S

Statement for Q.39-41:

Two discrete time systems S, and S, are
connected in cascade to form a new system as shown
in fig. P5.2.39-41.

x[n]——» (0]

Fig. P5.2.39-41.

39. Consider the following statements

(a) If S, and S, are linear, the S is linear
(b) If S, and S, are nonlinear, then S is nonlinear
(o) If S, and S, are causal, then S is causal

(d) If S, and S, are time invariant, then S is time
invariant

True statements are :
(A) a, b, c B) b, c, d
(C) a, c, d (D) All

40. Consider the following statements

(a) If S, and S, are linear and time invariant, then
interchanging their order does not change the system.

(b) If S, and S, are linear and time varying, then
interchanging their order does not change the system.

True statement are
(A) Both a and b

(C) Only b

(B) Only a
(D) None
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41. Consider the statement

(a) If S, and S, are noncausal, the S 1is non causal

(b) If S, and/or S, are unstable, the S is unstable.
True statement are :

(A) Both a and b

(C) Only b

(B) Only a
(D) None

42, The following input output pairs have been

observed during the operation of a time invariant

system :
xl[nl={1, 0, 2} <5 ylnl={0, 1, 2}
) T
x,[n]={0, 0, 8} <> y,[nl={0, 1, 0, 2}
T T
x[n]=1{0, 0, 0, I} «5> ylnl=(1, 2, 1)
) )

The conclusion regarding the linearity of the
system is

(A) System is linear
(B) System is not linear
(C) One more observation is required.

(D) Conclusion cannot be drawn from observation.

43. The following input output pair have been

observed during the operation of a linear system:

x[nl={-1, 2, 1 <« ylnl={1, 2, -1, 0, 1)

) 0
glnl=fl, -1, -1 <55 ylnl=(-1 1, 0, 2)
) 0
x,[nl=10, 1, I > yJlnl={1, 2, 1
0 0

The conclusion regarding the time invariance of
the system is
(A) System is time-invariant
(B) System is time variant
(C) One more observation is required

(D) Conclusion cannot be drawn from observation

44, The stable system is
(A) yln]=aln]+11y[n -1]

(B) yln]=ain] —%(y[n “11+ yln-21)

(C) y[nl=x[n]-(15y[n -11+0.4y[n —21)

(D) Above all

45. The system shown in fig. P5.2.45 is

—y[n-2]

Fig. P5.2.45

(A) Stable and causal
(B) Stable but not causal
(C) Causal but unstable

(D) unstable and not causal
46. The impulse response of a LTI system is given as

hln]= (— ;] ulnl

The step response is

1 1 n+l 1 1 n

A) 3[2 —[_zj Ju[n] (B) 3[2 —[—2J ]u[n]
1 17 n+1 1 1 n

©) 3[2 +[_2] Ju[n] D) 3(2 +[—2j Ju[n]

47. The difference equation representation for a

system is

ylnl —%y[n -1]=2x[n], y[-11=3

The natural response of system is

3( 1Y 2( 1Y

(A) 2(—2j uln] (B) 3(—2j uln]
3(1Y 2(1Y

o 2= D) 2| =

( )2(2) uln] D) 3(2j uln]

48. The difference equation representation for a
system is
y[n]1-2y[n —11+ y[n -2]=x[n] - x[n —1]
If y[n]=0 for n<0 and x[n]=Jdn], then y[2]
will be
(A) 2 (B) -2
©) -1 (D) 0

49. Consider a discrete-time system S whose response

Jjnn /2

to a complex exponential input e is specified as
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S:ejnn/Z = ejn3n/2

The system is
(A) definitely LTI

(B) definitely not LTI
(C) may be LTI

(D) information is not sufficient.

50. Consider the two system

x[n+1], n=0

x[n], n<-1

Sl:y[n]z{

n
x|—|, n even

S, :yln]= [2}
0, n odd

The invertible system is
A) S, (B) S,
(C) Both S, and S, (D) None of the above

Statement for Q.51-52:

Consider the cascade of the following two system
S, and S, , as shown in fig. P5.2.51-52

x[n]—»y[n]

Fig. P5.2.51-52

S, : Causal LTI  v[n]l= % vln —1]1+ x[n]

S, : Causal LTI ylnl=ayln — 11+ bvln]

The difference equation for cascaded system is
1 3
ylnl=—=yln -21+ —yln -1]1+ x[n]
8 4
51. The value of a is
1
A) = B)1
(A) 1 (B)
(C) 4 D) 2

52. The value of b is

1
A) — B)1
( )4 B)

(C) 4 D) 2

sfesfestesfesfesfeskeskeskesk

Solutions

1. (B)

2. (D) All describe the even part of x

3. (A) E =Y |Adn] =A?Y (1) = A”
-0 0

4. D) E =Y juln] =Y n? =0
- 0

. 1 n=ly 2 N+1 1
5.(C)P =1L _ _1
© N%2N+1EN(”[”D ON+1 2

6. (B) Let vin]l=x[2n], v[0]1=x[0]=0
[1l=x2]1=1, v[2]=x[4]1=0
u[-1]=x[-2]=1, v[-2]=x[-41=0
So x[n]=13, 2, 1, %, 1, 2, 3}

x[2n]=1{2, 0, 2}
T

7.(A) ynl=1-1, -1, -1, -1, 0, 1, 1, 1, 1)
T
y[n+1]:{_1, _1’ _17 _17 Oa %\’ 1’ 17 ]-}

yl-n+11=1{1, 1, 1, %, 0, -1, -1, -1, -1}

8.(C)xln-21=13, 2, 1, 0, 1, 2, 3
T
y[n+2]={_17 _17 _17 _1’ 0’ 1, ];]\7 1, 1}

x[n —21+ yln + 2]
={_1, _17 _1) _1’ 0, 4) %7 2; 1: 1) 27 3}
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9. (C) x[n-11=13, 2, 1, 0, 1, 2, 3}

T
x3n-1]1= {1, 2}

T
10. (D) x[3-n]=1{3, 2, 1, 0, 1, 2, 3}
T

yl-nl=1{1, 1, 1, 1, 0, -1, -1, -1, -1}

T
x[3-nlyl-n]=1{0, -2, -1, 0, -1}

T
11. D) x[n+2]1=1(3, 2, 1, 0, 7, 2, 3}
T

yln-21={1, -1, —%\, -1, 0, 1, 1, 1, 1}
x[n+2]yln -2]=1{0, -1, —%, -3, 0 ...
12. (A) Both signal are periodic,

N, =18, N,=14,
N = LCM(18, 14) =126

13. (D) cos (]g]j is not periodic. So x[n]is not periodic.

14. (A) N, =4, N,=16, N,=8,
N = LCM(4, 16, 8) =16

15. 2% =L o N = Not periodic.
N 6 3
2mm . .
16. (D) Q = N The smallest value of Q is attained
with m =1, Q :2—n I rad/cycle.
10 5

17.(B) L =N, +M, , L,=N, + M,
N,=-5, N,=3, M,=2, M,=6

18. (A)
1 1 1 1 1
/ / / /
1 1// 1/ /J 1// 1// 1//
4 / e e S
2 le /2,2, 2,/ 2
/ / / /
/ e e e /
/ / / / /
4 |4 //4 =" //4 //4
/ / / /

Fig. $5.2.18

y[n]:{ly 3; 77 77 7’ 67 4}

19. (C) y[n]l=11, 2, 3, 4, 5}

Fig. $5.2.19

20. (B) y[nl= {1, 4, 2, -4, 1}

/ y /

7/
7
7

/
/

S /
2 2// 4 7 -2,
/ e /
/ / /
/ V4
3 |-1 /-2 /-1

/ /

Fig. S5.2.20
21. (D)
0 0 1 1 1 1
/ / 4 / /
—1 |0/ o 1/ 1/ 1/ 1
//, // /// /// ///
7/ / / /
200,/ 0,/ 2,/ 2/, 2/ 2
/ / S/ % y S/
/s // / // /
7 7
N VAV EVAVAYVE
Fig. S5.2.21

y[n]={0, 0, %\7 _17 2’ 2’ 1’ 3}

22, (A)
0 0 1 1 1 1
7/ /
1o o 1/ 1 1) 1
// // // // //
// // // // //
— 200,/ 0,/ 2/, 2,/ 2/ 2
// , / // // // //
) / // / y // //
/7 7/
3 |0 // 0o /3 / 3 , /3 /
Fig $5.2.22

ylnl=10, 0, 1, —%, 2, 2, 1, 3

23. (D)
1 1 0 11
/7
1|y 1, 0, 1,
4 / / / /
/ / / /
/ 7/ 7/
22/ 2,0 / 2/ 2
e / / e /
/ // V4 Vs Vs
3|8 /3 0 /3 /3
4 7 7 / /|
/ / / / V4
/ / '6 /
— 4 (4 4 S A
Fig. S5.2.23

ylrnl=1{1, -1, -5, 2, 3, —?, 1, 4}
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24. (B) ylnl=1{1, 4, 4, 10, 4, 4, 4, 1)
T

1 2 0 2 1
; 7 J
1 (1,7 2/ 0/ 2/ 1,/
/ x Ve 4 V4
/ /
/ / / /
/ / / /
/ / / /
2 12/ 4,0 /4 S 2,
/ i / /7 d
/ /
7/ / 7/ 7/
S 4 7 v
—» 0 (0 S0 0 /0 /0
/ / / /
/ / / / /
/7 / 7 / 4
/ / / / /
/
2 2 /4 J0 S4 S2
/
/ S / S S
/ / / / /
/ 4 / pA /
1M1 /2 /0 /2 /1

Fig. $5.2.24

25. (A) ylnl=12, 4, -19, 36, -25, 2, 12}
T

'

1 4 -3 6 4

4 / /
2 |2,/ 8,/ 6, 12,/ 8,/

/ / / /
4 / / / /
/ / / /
/ / / /
—»| -4 |4 ,-16 /12 /-24 /-16
/ / /
/ / / /

/ / / / /
3 |3 /12 /—9 /18 /12
e e e e

Fig. $5.2.25

26. (B) «[n]=1{1, 2, 1, 1}, A[n]={1, -1, 0, O, 1}

1 2 1 1
/ / /
— 1 (1" 2/ 1/ -1
/ / 4 /
/ / /
/7 / //
1|1,/ 2,/ 1,/ 1
7
s/ / e /
// / //
4 /
o070 70 /0
/7 / /7 s
/ 4 / /
4
0o fo S0 S0 S0
/7
/ e / /
/ 7/ /7 7
/7 7/ 4
101 /2 1 A

Fig. S5.2.26
y[n]:{17 1, _%7 07 07 2a 1’ 1}

ynl=98n+21+dn+11-8nl+28[n-31+3dn-41+ dn-5]

» " &
27. (D) ylnl= S (-Di2rt =20 3 [JJ

k=n-2 k=n-2 2
1y
2
1+

\__/

8 1y
5(_1)

L\’)M—t

28. (C) Forn+2<0 or n<-2,y[n]=0

for n+2>0 or n>-2,y[n]l= rf k 4. 11
- Y 3 12 4%
4 1(1Y
= ———| = 2
= nl (3 12(4) }‘[“ ]
n-2 3n
29. (D) For n -2 <3 or n§5,y[n]:z3sz
k=w

3
forn-2 >4 orn > 6, y[n]:z3k:821
k=-—x

—, n<b
= ylnl= :1

—, nx=6

2

30. (A) Forn-3<-3 or n<0, yln]l=0
n-3

forn-3 2-3 or n>0, ylnl=) l=n+1,
k=-3

ylnl=(n+ Duln]

31. (A) Forn-1<0 or n<l1, yln]=0

For n-1>0 or > 1, ylnl= Zcos(n j
k=0 2

1, n=4m+1, 4m+2

0, n=4m, 4m+3

= y[n]={

32. (B) y,[nl=rect(vlnl), y,[nl=rect(kvlnl)

vy, [nl# ky, [n] (Not Homogeneous not linear)
y[n]l=rect (v[n]), y,[n]l=rect(v[n-n,]

yiln—n, 1=rect (v[n —n,]) =y,[nl (Time Invariant)
At any discrete time n =n, , the response depends only
(Causal)

No matter what values the excitation may have the

on the excitation at that discrete time.

response can only have the values zero or one.

(Stable)
33. (C) y,[nl=nvlnl, y,[nl=nkuln]
ky,[n]=y,ln] (Homogeneous)
Let x[n]l=v[r] then y,[n]l=nvln]
Let x,[nl=wln] then y,[n]l=nwln]
Let x;[n]l=v[n]+ wln]
Then y,[n]=n(vlr]+ wln]) =nvln]+ nwin]
=y, [nl+ y,[nl] (Additive)

Since the system is homogeneous and additive, it is
also linear.

yln-nl=(n-n)vln-nl#y,[n]l=nvln-n]
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(Time variant)

At any discrete time, n =n, the response depends only

on the excitation at that same time. (Causal)
If the excitation is a constant, the response is
unbounded as n approaches infinity. (Unstable)
n+l n+l
34. (C) y,[nl= > vlml, y,lnl= ) kvlm]
yylnl="Fky,[n] (Homogeneous)
ntl n+l
wnlnl= Y viml, y,lnl= Y wim]
n+l
yilnl= Z(v[n]+ wlm])
n+l n+l
(Additive)

= Z v[ml+ Z wln]=y,[n]+ y,[ln]

m=— =—»

Since the system is homogeneous and additive it is

also linear

n+l

n+l
wlnl= > vinl, ylnl= > vim-n,]

m=-wx m=-w

n-n,+1 ntl
wln-nl= Y viml = > vlg —n,1=y,[n]
me—e P
(Time Invariant)
At any discrete time, n =n, , the response depends on
the excitation at the next discrete time in future.
(Anti causal)

If the excitation is a constant, the response increases
(Unstable)

35. (A) y,[nl=+vlnl, y,=+kvln] =\/E\/v[n]

ky,[n]=kvln] # y,[n] (Not Homogeneous Not linear)
yinl=+yvuinl, y,lnl=\vin-n,l

yln-nl=vln-n,1=y,ln]

without bound.

(Time Invariant)

At any discrete time n =n, , the response depends only

on the excitation at that time (Causal)
If the excitation is bounded, the response is bounded.
(Stable).

36. (B) yln]=2x*[n]

Let x,[nl=v[n] then y[n]=2v%n]
Let x,[nl=kuvln] then y,[n]=2k*v"[n]
kyln]= y,[n]
Let x,[nl=vln] then y,[n]=20v"[n]

Let x,[nl=vln-n,] then y,[n]=2v’[n-n,]

(Not homogeneous Not linear)

yln—n1=2vln-n,]=y,[n] (Time invariant)

At any discrete time, n=n, , the response depends

only on the excitation at that time. (Causal)
If the excitation is bounded, the response is bounded.
(Stable).

37. (B) y,[rn]1=100v[n]-5, y,[n]=10kv[n]-5

yo[nl# ky[n] (Not Homogeneous so not linear)
y,[n]1=10v[n]-5, y,[n]=10v[n-n,1-5

yln—-n1=10v[n -n,1-5, =y,[n] (Time Invariant)
At any discrete time, n =n, the response depends only

on the excitation at that discrete time and not on any

future excitation. (Causal)
If the excitation is bounded, the response is bounded.
(Stable).

38. (B) ylnl=xlnl+ yln -1],
yln-1l=xln -11+ yln —2]
ylnl=xln]+ x[n — 1]+ y[n —2], Then by induction

yinl=2ln 11+ xln-21+...xln -kl +..= > xn—kl
k=0

Let m =n —k then y[n]= ix[m]= ix[m]

n

yilnl= Yuiml, yyinl= 3 kelm]=ky,(n]

m=—

(Homogeneous)
yolnl= i(v[m] +wlml) = iv[m] + iw[m]

=y [nl+ y,[n] (Additive)

System is Linear.

© n

wnlnl= Y viml, y,= D vln-n,]

m=-x m=-wx

y, [n] can be written as

yln-n1= niov[m] = i vlg —n,1=y,[n]

(Time Invariant)
At any discrete time n =n, the response depends only

on the excitation at that discrete time and previous

discrete time. (Causal)
If the excitation is constant, the response increase
without bound. (Unstable)

39. (C) Only statement (b) is false. For example
S, : y[nl=alnl+b,

S, : ylnl=x[n]l-b, whered = 0

S{xlnl} =S, {S,{xlnl}} =S, {x[n]+ b} = x[n]

Hence S is linear.

www.nodia.co.in



Chap 5.2

Discrete-Time Systems 268

40. (B) For example

S, : ylnl=nxln]

S, : y[nl=nxln + 1]

If x[n]=3&n] then S,{S,{dnl}}=2S,[0]1=0,
S {S, @dnl} =S {8n+11} =—-8[n+1]1=0

41. (D) S, :y[r]l=x[n +1] non causal

S, 1yln]=xln -2] causal

S :ylnl=xln —1] which is causal (false)
S, :y[n]=e*""" stable,

S, :y[n]=In (x[n]) unstable

But S:y[lnl=x[n] stable (false)

42. (B) System is not linear. This is evident from
observation of the pairs

x,[n]l <  yJlnland x,[n] < y,ln]

If the system were linear y,[n] would be of the form
y,lnl=1{3, 6, 3}

’ 1

43. (B) Since system is linear x,[n]+ x,[n]=dnl

The impulse response of the system is

y[nl+ y,[nl={0, 3, -1, 2, 1}

If the system were time invariant, the response to
x,[n]would be x3[n]*(y1[n]+y2[n])=,{r3, 2,1, 3, 1}

But this is not the case.

44. (B) For (A) a =-1.1 greater than 1 so unstable.
For (B) a,, =-025 + j0.66. Its magnitude are less than

one so stable.
For (C) a,, =-1153, —-0.3469

One magnitude is greater than one so unstable.

45. (A) The difference equation is
1 1 1
== = yn-11-=y[n-2
yln] 1 xln]+ 1 yln -1] 2 yln -2]

4y[n]l-yln-11+2y[n-2]=x[n]
Eigen values are
40’ —a+2=0, o, =0125+ j0.696

Its magnitude are less than 1. Thus system is stable.
1
yln] :Z(x[n] +yln-11+2y[n-2])
Response at time, n, depends on the excitation at time

n and the responses at previous time. It does not

depend on any future values of the excitation.

46. (A) For n<0=s[n]=0
(1Y 1 1Y
snl= kzo(‘zj ‘3[“[‘2] ]

47. (C) Characteristic equation r —%zO

For n >0,

-1

1Y) 1 3
Mpl=Cl = -11=8=C| = c==
y"'[n] (zj ,  yl-1] [2j , 3

w2 3( 1Y
= y [n]—2(2j uln]
48. (D) For n =0, y[0]=x[0]— x[-1]

For n=1, y[11=2y[0]+ x[1]- x[0]

= y[1]=«[0]+ x[1]-2x[-1]

For n=2, y[2]=2y[1]- y[0] + x[2] - «[1]
y[2]=x[0]+ x[1]+ x[2] - 3x[-1]
y[2]=d0]+ 1]+ J2]-3-1]1=0

49. (B) The input e/™/* must produce the output in the

Jjnn /2

form Ae™/?. The output in this case is e/*/* . This

violates the Eigen function property of LTI system.
Therefore, S is definitely not LTI system.

50. (B) S, is Invertible System y[n]=x[2n], S, is not

invertible because §n], 238 n] etc. result in y[n]=0.
51. (A) ylnl=ayln + 1]+ buln],

tlnl=3 yln] -2 yln 1)

oln - 1= in 11~ yin -2]

Weighting the previous equation by % and subtracting

from the one before
1 1 a 1 a
v[n]—év[n—l] —Ey[n]—zy[n—ll—%y[n—lh %y[n—Z]

a 1
7+7

1
x[n]—by[n]—(b 25

jy[n -1] =2iby[n -2]
1 a
yln] :[a + 2Jy[n -1]- 5y[n —21+ bx[n]

Comparing a = i , b=1

52. 52. (B) b=1
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