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Statement for Q.1-9:

Determine the discrete-time Fourier Transform for

CHAPTER

5.6

THE DISCRETE-TIME FOURIER TRANSFORM

the given signal and choose correct option.
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x[n]: 1, |n|_2
0, otherwise
(A) si.n 5Q
sin Q
©) sir% 250
sin Q

a xln] :(ij uln —4]
w (o)
1-2¢™7
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1+3e

E xln]l=uln -2]1-uln - 6]
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(C) e 22 4 g3 4 o2 4 70/

A xinl=a™", lal<1
1-a?

A
@) 1-2asin Q +a?

1-a?

(C
) 1-2jasin Q + a?

sin 4Q
sin Q

B)

(D) None of the above
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_ 3 JjQ
1-Je

(D) None of the above

e—ZjQ(l _ e3jQ)

B)
e—ZjQ(l . e—SjQ)

D) e

(B) 1-a?

1-2acos Q +a’

(D) None of the above

ﬂ xln] :(;j_ ul-n —1]

jQ
e]
2-¢°

JjQ

2 —e®

A)

(©)

A x[n1=2§4 -2n]
(A) 2¢7722

01

x[n]=uln]

1
A Q) — .
(&) ")~

(©) mo@) + — L
1-¢e”

A xnl={-2, -1, 0, 1, 2}
T

(A) 2j(2sin 2Q + sin Q)
(C) —2j(25in 2Q + sin Q)

ﬂ x[n]=sin (n nj

2
(A) (dQ - /2] - JQ + 1/2])
(B) %(a[g + /2] - §Q — w/2])

(C) 27(8Q — /21— HQ + 1/2])
(D) jo(JQ + /2] - JQ — m/2])

jo
(B) 2e

2e’?

D g —er

(B) 2¢/%°
(D) None of the above

1
(B) o

1
D .
( )1+e”Q

(B) 2(2 cos 2Q) —cos Q)
(D) —2(2 cos 2Q2 —cos Q)



Statement for Q.10-21:

Determine the signal having the Fourier

transform given in question.
1
(1 —ae —j£2)2 ’
(A) (n—=Da"uln]

(C) nauln]

lal<1

X(e™) =

B) (n+Da"uln]
(D) None of the above

X(e’) =8cos® ®

(A) (8n +21+28n]+ &n -2])
(B) 2(8[n + 21+ 28nl+ dn -2])
(C) -4 n +21+ dnl+dn -2
(D) L@n+2]+3dnl+dn-21

. 2j, 0<Q<n
12 P ’
BB X(e") {—Zj, —1<Q<0
(A) -2 gin? ("”j B) 2 sin? (’mj
mn 2 nn 2
© Zsin?[ ™ D) -2 gin? [ ™
nn 2 n 2
(1 "aqidm
Mxen-| 4 4 5
T 2T al<n

{0, 0<1Ql<
(A) 2[sin [&mj — sin (mj
n 4 4
(B) 1[sin [?ﬂmj — sin (nn
mn 4 4
©) 2[cos (?’nnj + cos (nnD
n 4 4
(D) 1[005 (3nnj + cos (Tmn
mn 4 4

i
X(e™)=e 2 for
(A) ndln —1/2]

(_1)n+1

m(n -3)

-1 <Q < 1w

(B) 2ndln —1/2]

(®)) (D) None of the above

X(e™) =cos 2Q + jsin 2Q
(A) 2nd[n + 2] B) 8n +2]
o (D) None of the above

X(e™) = j4sin 4Q -1

(A) 4nd(n + 4]1-4ndn — 41— 2ndn]
(B) 28n + 4]1-28n - 41-3dn]

(C) dn+4]1-dn-41-dnl

(D) None of the above

o 9
X =g

5 _2 n+1
A 1+ —=
( )2n[ +( 3j ]u[n]
(B) 2’{1 —[_32) ]u[n]
27n 2 n+1
C D" =
©2 [( ) +[3j ]u[n]

(D) None of the above

1 ,-i0
2+ e

_ 1,720 1 ,-JQ
ge +ye 7 +1

X(e™) =

(A) 27" M1 +(=2) " Juln]
B) 27" [1+(-2)" Juln]
(C) 27" '(-D" +27" luln]
D) 27"[(-D" + 27" luln]
2e

_1 -j2Q
1-7e

X(e™) =

(A) 2" M1+ (=D Juln]
(B) 2""[1 + (-1)" Juln]
(C) 27" [1 = (=D)" luln]
(D) 2" ' [1-(-D" Juln]

uln]
2( 1Y 7(1Y

(
o[34]-3
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[ (-H uln]

2
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xln] :(—;j ulnl]+ (i) uln] =27"[(-D" +27" Juln]

, -0
19.(C) X(e™=_—2¢" 2 2
l—le’jZQ 1-

4

1Y 1Y
x[n] —2(2J uln] —2(—2) uln]

1
2n71

[1-(-D"Juln] =2""[1-(-D" luln]

(b —a)e™
22 _(a + b)e™ + ab
B (b-a)e ™ 1 -1
1-(a + b)e 7 + qbe ™2

21. (C) X(e™) =
e

1-be "

x[n]=b"uln]+a"ul-n-1].

22. (D) The signal must be read and odd. Only signal (h)

is real and odd.

23. (A) The signal must be real and even. Only signal (c)

and (e) are real and even.

24. (A) Y(e’) =e™X(e’), ylnl=xln+ al

If Y(e™) is real, then y[n]is real and even (if x[n] is
real.). Therefore x[n + o] is even and x[n] has to be
symmetric about o.This is true for signal (a), (c), (e), (f)

and (g).

25. (D) JEX(e"n) dQ =2mx[0],

-n

x[0]1=0 is for signal (c), (f), (g) and (h).

26. (D) X(e™)

Therefore all signals satisfy the condition.

is always periodic with period 2.

27. (D) X('°) = i x[n], This condition is satisfied only

if the samples of the signal add up to zero. This is true
for signal (b) and (h).

28. (A) X(e’°)= Y an]=6

n=-o

29. (A) ylnl=x[n+2] is an even signal. Therefore

Y(e’) is real and even.

Y(ejQ) — ejZQX(ejQ) — X(e j(l) — e—jZQY(ejQ),
Since Y(e™) is real. This imply arg{Y(e’?)} =0
Thus arg{X(e’)} =-2Q

30. () | X(e™) dQ =2mi{0] - 4

-m

31. (A) X(e) = i(—l)” x[n]=2

n=-o

DTFT

32. (C) Evix[n] <2 Re{X(e™)

_ (x[n] + x[—n])

E
vix[n] 2

= _1 ) 07 l ) 19 05 0’ 15 2’ 17 07 0’ 1? l’ 05 _1
2 2 2 2
T

33. (D) [|X(e™| =2r 3" |aln]’ 28

jQ
34. (C) nxln] prer Jj d ﬁg )
n j »

[ e et e

35. (A) Y(e™) =e 7 X(e”)
3 In -4l
yinl=xln-4]1=(n-4) LJ
36. (C) Since x[n] is real and odd, X(e’”) is purely

imaginary. Thus y[n]=0.

37. (D) X,(e™) = X(e/*?)

x2[n]:{x[n],

0, otherwise
Inl
y[n]_J—jnz(ij , n even

0, otherwise

DIFT n even

X(e?%)  2Er



38. (B) Y(e’®) = X (/) * X (/@ 7?)

2

yln]l=2mx[nlx,[n], x[n]l=e""""xln],

3 2Inl
= ylnl=2nn%™"? [4)

jo _i JjQ
39. (C) Y(e )—dQ X(e”™)

Inl
= y[n]:—jnx[n]:—jnz(ij
40. (B) Y(e’®) =X(e™) + X(e ™)

= ylnl=xnl+x[-n] =0

41. (C) For a real signal x[n]

od{x[n]} <2 5 Im{X(e’)
JIm{X(e’)}= jsin Q — jsin 20,

:%(ejﬂ _e R _ g2 +efzj9)

Therefore od{x[n] = F{jIm{X(e’)}}
:%(S[n +1]1-dn-11-dn+2]1+ Jn -2])

Octa - 1171

Since x[n]=0 for n >0,
x[n]=20d{x[n]} =8[n + 1] -8[n + 2] For n <0

Using Parseval’s relation
17 02 <

o jw |X(e")| dO =n;ix[n]|2
3= 3 |xin]? =(x[0])’ +2

x[0]=+1, But x[0]=0, Hence x0]=1
x[n]=98nl+dn+1]-8n+2]

42. (C) [ij uln] 2L

1
n —e
n[;j uln] <2 ; d 1 J 4

= (1) & oy 4
nf=| =) xln]=X(")==
Sfz) -2 ;
43. (A) For all pass system |H(ejQ)| =1 for all Q
b+e”

1-qe”®’
1+5% +2bcosQ=1+a*-2acosQ

H(ejﬁ) _

b+ e’JQ| = |1 -a e”g‘

This is possible only if b =—a.

dX(e™) _
dQ

0

44. (A) For x[n]l=38nl, X =1,

T

-m

_ 1 f Q iQn _ ]- t -jQ iQn
h[n]-%LY@f)eJ dQ—z—fe’ e dQ)

17 _sinmn-1)

L femnngo -
21 mn-1)

-T

45. (B) H(e’®) = H,(e™) + H,(e’)

-12+5¢7° 1, -2
12-Te e [ 1 0 1 1
3 4
A :(1) uln]
1- 76452 3
3
. Y (™)
46. (D) H(e™) ="
X(ejﬂ)

(2J u[n] DTFT ]-
3 1 _g e /°
3

dQLl_geij J l_geij
3 3
2 -JQ .
P T ML
1_% —jo 3-2¢
2 -jQ
7 —e
47. (B) He™ = Y€) __3
X(e™) l_ge-jg
3

N (1 - ieﬂj Y(e') = %e’jQX(e’n)

= y[n]—%y[n—l]:%x[n—l]

= 3yln]l-2y[n-1]=2x[n-1].



