QN T.Y.B.Sc.(Mathematics) A
Subject: MTH-505: Integral Transforms 1;
Question Bank
1) [The Fourier cosine transform of the function f(x) is A
(A) Fe) = [, f(u) cos Audu (B) F() = [, f(u) cosudu
(C) Fe) = | Ooo f(Au) cosudu (D) None
2) [The Fourier sine transform of the function f(x) is B
(A) Fs() = [, f(u) sinu du (B) Fs() = [,” f(u) sin Audu
(O)Fs) = [ 000 f(Au) sinu du (D) None
3) [The inverse Fourier cosine transform is B
(A) f(x) = = [, F(A) cos Ax dx (B) f(x) =
2 [ Fe(X) cos Ax dx
(©) f(x) = % J,” Fe(A) sin Ax dx (D) f(x) = [ Fc(X) cos Ax dx
4) [The inverse Fourier sine transform is C
(A) f(x) = = J,” F5(A) sin Ax dA (B) f(x) = = [ Fy(A) cos Ax dA
(©) f(x) = % Jy Fs() sinAx dA (D) f(x) = [ Fs(X) sin Ax dA
5) | For the Fourier sine integral representation D
2 ;o 1-cosTA . 1, 0<x<m .
Efo stn sm/lxd/lz{ 0, > F;(Q) is
(A) 1+c;srrl (B) 1—siln7tl (C) cos/lrr/l (D) 1—CZS71’A
6) |For the Fourier sine integral representation A
2 oosinmd sinx, |x| <m .
Efo — smlxdlz{ 0 lx|>n , F,(1) is
sinmA sinmA cosmA 1
()2 ®) 1% €2 O =
7) [The Fourier transform of the function f(x) is B
(A) [, f(we ™du = F(A) B) [ _f(we ™du =FQ)
(B) [, f(we ™du = F(A) (D) None
8) [The Fourier transform of the function f(x) is F(A) the inversion formula is A
(A) 5= [ F()e™dA (B) — [ F()e ™*d)
(B) ——J,” F()e ™dx (D) None
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9) . . . i [Ce] 1—_1,1 ilx _ 0, X < 0 .

In the Fourier integral representation - f_oo(1+ 12) e dA = {e"‘, x> O’F 1) is
1+A2 sini cosA 1-i
A =7 B) 77 Oz D) %

10) . . . 2 rosindcosdx _ {1, lx] <1
If the Fourier integral reprf:sentatlon f(x)is - fo — dA = 0, |x|>1
then value of integral [ OOO % dAis
(A (B) 7 © 0 (D) 1

0 —iAm ,
D i the Fourier integral representation of % | n(%) e¥d) =
0, 0<x .
{e_" ,x <0 F(A)is
1+A2 sin 1-id cos
A B) 77 O mm D)7

12) |If F{f(x)} = F(A) then F{f(x — a)}

(A) e*F()) (B) e*F(Q) (C) e MaF(Q) (D) None

13) |If F{f(x)}}\ = F(A) then F{)\f(ax}?}

1 1
(A)=F (;) (B)F (;) (C)zF() (D) None

14) [If F{f(x)} = F(s) then F{g(x)} = G(s) then by Parseval’s identity
— [ F(s)G(s)ds =

oo 1 0
(A) [, f)g)dx (B) 5= [, f)g(x)dx
(©) [, fg(kdx (D) None
15) The Parseval’s identities for Fourier cosine transform

(A) = [} Fe(s)Ge(s)ds = [ f(x)g(x)dx
(B) [, Fe(s)Ge(s)ds = f f(x)g(x)dx
(C)= [ Fe()Ge(s)ds = [ f(x)g(x)dx

(D) None
16) | The Parseval’s identities for Fourier sine transform
(A) = [ [Fo(s)]2ds = [ [f()]%dx (B) = J, [Fs(s)]ds =
Jy TECO1dx
(©) [, [Fs(s)]2ds = [)"[f(x)]dx (D) None




17) | If Fg(A) and F.(A) are respectively Fourier sine and cosine transform of f(x) B

then
F.[f (x)sinax] =
(A) $[Fs+a) + Fs(A — )] (B) - [Fs(A+a) — Fs(A — a)]
(©) 7 [Fe(A+a) + Fc(A —a)] (D) Z[Fc(A +a) — F.(A — )]
18) | If F5(A) and F.(Q) are respectively Fourier sine and cosine transform of f(x) A
then
Fs[f (x)cosax] =
(A) [Fs(A+a) + Fo(A — )] (B) 5 [Fs(A+a) — Fs(A — a)]
(A) 3[Fe(A +2) + Fc(A— )] (B) 5 [Fe(A+a) — Fe(A — a)]
19) |Fourier sine transform of e * is C
1
W B ©z; @Yo
20) | The Fourier cosine transform F,(A)of f(x) = e ™, x > 0 is given by D
2 1 2 1
N 1z Bz O 0) 1
21) | Find the Fourier sine transform e~ is A
S S 1
O Bz O (D) None
22) |If f(x) = e™3%,x > 0, then Fourier cosine transform F, (1) of f(x) is givenby |B
3 3 31 1
(A) = 9+12 (B) 9+12 © 9+12 (D) 9+12

23) |If f(x) = e™>*,x > 0,k > 0 then Fourier sine transform F; (1) of f(x) is given |A
by

2 yl -2 24
Wms O O O
24) |Fourier cosine transform of e ™#* is C
S S a
(A) ooz (B) o © T (D) None
25) | The Fourier cosine transform f(x) = e is B
N N 2
(A) - e+ (B) - e 4 (C)e + (D) None
26) | Fourier sine transform of 1+1x2 is A
(A) ge-s (B) ges (©€) g (D) None

1,x>0is B
0, x<0

(A) A ®) 5 ©3 (D) 2

27) The Fourier transform F(4) of f(x) = {
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28) |Fourier cosine transform f(x) = 2e™5% 4+ 5e~2% is
(A) e + B) 5y~
© sz+25 s2+4 (D) None
29) | The Fourier sine transform of _Xax is
(A) tan~1(s) (B) tan™! (g) (C) tan™? (g) (D) None

30)

The value of integral | = | =~ ——=dt by Parseval’s identity

fo (tz 1)2

(A7 (B) 3 ©7 (D) None

31)

The value of integral | = f 0 (t2+1)2 ———dt by Parseval’s identity

@ 5 (b)3 ©7 (d) None

32)

For the Fourier sine transform f(x) = e ™™, m > 0,x > 0 is
its
inverse Fourier sine transform is

A
F, (1) = amZ then

2 (o o)
;f_oo J__ fW)cosAu cosAx dudA
©) % f:o ffooo f(w)cosAu cosAx dudA (D)

= I f) F@costu cosix duda

1 0 A . 2 0 A .
(A);f0 S sinAxdl (B) Efo o sinAx dx
o0 2 i 2 o0 A .
©], S sinAxda (D) ;fo S sinAxdA
33) | If f(t) is even function then its Fourier transform F(s) is
(A) real and odd (B) real and even
(C) Imaginary and even (D) Imaginary and odd
34) |If f(¢t) is odd function then its Fourier transform F(s) is
(A) real and odd (B) real and even
(C) Imaginary and even (D) Imaginary and odd
35) | Finite Fourier cosine transform of f(x) is given by F.[f (n)] =
(A) fOL f(x)cos % dx (B) f_LL f(x)cos % dx
© %fOL f(x)cos nLLx dx (D) None
36) | Fourier cosine integral is defined as f(x) =
(A) % ) 000 ) 000 f(w)cosAu cosAx dudA (B)




37) The Fourier sine transform of e_xax 1S C

(A) tan™1(s) (B) tan™! (g) (C) tan™? (g) (D) None
38) . _ {e"‘, x>0 . B
The Fourier transform F (A1) of f(x) = 0, x<0 is
1-1 1-id 1-id 1
Wik ® g © 05
39) Find the Fourier cosine transform 1:x2 is A
(A) ge-s (B) ges (C) g (D) None
40) The Fourier cosine transform f(x) = e is B
Ji £ N _s?
(A) e (B) et (C)e = (D) None
41) | The Fourier transform F (1) of f(x) = e~ is given by D
1-1 1 1 2
Wik B ODp 0)
42) . _(x ,x>0. D
The Fourier transform F (A1) of f(x) = { 0 . x<0 is
1 1
(A)0 (®) = © 2 (D) - =
43) If f(x) = { g ’ llfcll Z 11 then Fourier transform F (A1) of f(x) is given by B
4cosi 4sini 2sin sina
(A) 22 ®) = © = D) =
44) The Fourier sine transform of the function x is A
2
(A)0 (B) S; (c) % (D) None
45) The kernel of Fourier transform is C
(A) eM (B) et (C) e7iAt (D) None
46) Which of the following statement correct B

(i) Fourier transform is linear
(ii) Fourier transform is not linear
(A) Only (i1) (B)only (i) (C)Both (D) None

47) Which of the following statement correct A
. d
() Foxf(0) = SFe(s)

(i) Fe(xf(0} = 1 Fs(s)
(A) Only (ii) (B)only (i) (C)Both (D) None

5 P.T.O.



43)

If F(s) is Fourier transform of f(x) then which of the following true.
(A) FIxf(0} = — £-F(s) (B) F()} = i F(s)
(C) Fxf(0} = £ F(s) (D) F()} = ~i - F(s)

49)

1 x| <1
1. Iff(x):{o :X: Si

2coss sins 2sins coss

(A) 22 (B) 2= (©) (D) <=

then Fourier transform of f(x) is

S

50)

S
1 x| <1
If f(x) = {0 :X: 1

(A) %fooo sink;os)x dr (B) _%

then Fourier integral of f(x) is

foo sinAcosAx 00 sinAcosAx
0

2Rdd (O [ S ==dA (D) None

1)

Z-transform of a sequence {f(k)} is given by
(A) Xk f(R)27" (B) Xi=o f(k)z 7"
(C) Tiemwo f (R)Z" (D) Xizo f (k) 2"

52)

Z-transform of causal sequence {f (k)},k = 0 is given by
(A) i f (k) z" (B) i=o f (K)z™*
(©) Zito f(—K)z™¥ (D) ¥ f(=k)z"

53)

For f(k) = {4,2, 0,;2,—4,—6 L, Z{f(k)} =
1

(A)4+2z71—22z72—4z3—-6z7* B)4+2z71—2z2—-4z3—-6z7*
(C) 427342272 -2 — 47— 622 (D)4z3+ 222 —-2—4z"1— 6272

54)

For f(k) =1{2,3,0,-1}, Z{f(k)} =
(A)2+32 — 23 (B)2z72 +3z7! —z
(C) 2+43z71—z73 (D) None

55)

The Z-transform of a sequence f (k) = {1,1, -1, -1 } is F(z), then value of F G)
T

is

(A)9 (B) —1.125 (C) 1.875 (D) 15
56) | If Z{f (k)} = F(z) then Z{a*f(k)} =
WF() ® F (7)
(C) F(az) (D) None




57) | IfZ{f(k)} = F(2) then Z{kf(k)} = A
d d
(A) —z—F(2) (B) z—F(2)
(C)=F(2) (D) None
58) | IfZ{f(k)} = F(2), thenZ{k"f (k)}, is equal to A
d\™ d\™
(A) (—z =) F@) (B) (z =) F@)
L d a1
(©) (-2 F(2) D) (z5)  F@)
>9) IfU(k) = {(1)’£ ; g , then Z-Transform of U (k) is given by ¢
z 1
(A)——=.lz| >1 B)— 1z >1
z 2
© 7 121> 1 (D) 2 17 > 1
60) (1, ifk=0 _ D
If 5(k) = {0' keo thenZ(8G}=
1 1
) ®) = ©)z (D) 1
61) | Z{a*} for k = 0is equal to A
z a 1 z
S ®)z= ©:= D)=
62) | The Z-transform of function a™ is A
z z z z
(A) z—aT (B) z+aT (C) z—a~T (D) z+a~T
63) | If f(k) = a*, k < 0,then Z-Transform of {a*} is given by A
z z
(&)=, |z < lal B) |zl < |al
1 z
©) == 1z > |al (D)=, Izl > |al
k
64) | Z-Transform of {f(k)}= % ,k >0 is given by D
(A) e?/® (B) e (C) ze® (D) e%/*
65) | Z{sin(ak)} = C
zZcosa Zcosa
(A) z2-2zcosa+1 (B) z2-2zsina+1
zsina
© z2-2zcosa+1 (D) None
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66) | Z{cos(ak)} =
z?%—-zcos zcosa
(A) z2-2zcosa+1 (B) z2-2zsina+1
z%-zs
(C) z2-2zcosa+1 (D) None
67) |{sinh(ak)} =
zcosha zcosh
(A) z2-2zcosa+1 (B) z2-2zsina+1
zsinha
(C) z2-2zcosha+1 (D) None
68) | Z{cosh(ak)} = _
z2—zcosha zcosh
(A) z2-2zcosa+1 (B) z2-2zsinha+1
z2—zsinha
(C) z2-2zcosha+1 (D) None
69) | Z{k} =_
4 z 1 1
(A) — B) 752 © = D) 77
70) | If f (k) = singk, then Z{f (k)} =
2
(A) 5=, lzl <1 B) 5 lz1> 1

©) =1zl > 1

(D) 12| > 1

71)

If Z{f (k)} = F(2) then Z{e % f(k)} =

(A) F(e*)

(C) F(e%2)

mr )

(D) None

72)

What is the set of all values of z for which f(z) attains a finite value?

(A) Feasible region
(C) Region of divergence

(B) Region of convergence

(D) None of these

73)

The region of convergence of the Z-transform of a unit step function is

(A) |z] > 1
©lzl <1

(B) (Real part of Z) > 0
(D) (Real part of Z) < 0




74) | The region of convergence of the Z-transform of finite duration anti-causal D
Sequence is
(A)z=0 (B)z=
(C) Entire z-plane except z = 0 (D) Entire z-plane except z = o
75) | The region of convergence of Z-transform of f;(k) + f,(k) is a < |z| < b then [C

ROC of f, (k) — fo (k) is

(A)a<|z|<1/b B)1l/a<|z| <1/b
©Ca<|z|<bh MD)1/a<|z|<b
76) The region of convergence of Z-transform (k) = G)k u(k) — G)k u(=k—-1)1is A
(A< lzl < 1/2 (B) |z| < 2
©) |zl <3 MD)2<|z| <3
77) | The region of convergence of Z-transform f (k) = 4% + 5% | k>0 is A
(A)5 < |z| (B);<lzl <3
(©)5<lzl <3 (D) ;< |zl <3
78) | For causal sequence any sequence whose terms correspondingto  are D
all zero.
(A)k=0 B)k<0 O k>0 D)k<O0
79) |1f {x(k)} = {%k} * {zik} then Z{x(k)} is given by A
@ (5)E5) 14> lal ® (5)+(55). 1> lal
© () - (E5) 12> lal ® (5)(55) 12> lal
80) | If Z{f (k)} = F(z) then Z{f(k— 1)} = B
(A) zF (2) (B)z7'F(2), f(-1) =0
(C) zF(z) — zf (0) (D) None
81) | The region of convergence of the Z-transform of function 3k k< 0is C

(A) |z| >3 B)|z| =3 ©)|z| <3 (D) |z <3
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82) |1f |z| < |al,inverse of Z-transform of ﬁ is given by
(A)a*L k>0 (B)—a*Lk<0 O atLk=>1 (D) —a*, k >
0
83) | For |z| > 5 z71 [L] =
z—5
(A) 5% (B) -5k (C)57k (D) None
84) |1f |z| < |al,inverse of Z-transform of — is given by
zZ—a
A)ak k=0 B)ak k<0 (©)a*YLk=0 (D) —ak, k<0
85) 122 ] _
For|z|>1 Z [22+1] =
(A) sink% (B) cosk% (C) sinkr (D) coskm
86) | For finding inverse Z-transform by inverse integral method of F(z) = m
The residue of z¥"1F(z) at the pole z = 2 is
(A) -2k B) -1 (C) —2* (D) 2k
87) | For finding inverse Z-transform by inverse integral method of F(z) = ﬁ
The residue of z¥"1F(z) at the pole z = 1 is
(A) 10 (B) 10* (C) 10%k-1 (D) —10

88)

_ 1
For|z| <2, Z 1[m] =

(A) 2kt + 381k <0 (B)2k-1 —3k-1 k<0
(C) —2k1 43k 1 k<0 (D) —2k"1 —3k-1 k<0

89)

For |z| > |al,k > 021 [%a] =
(A) a¥"1U(k — 1) (B) —ak~tU (k)
(C) akU(k — 1) (D) —akU(—k)

90)

Relationship between Z-transform with Fourier transform is f(n) =
(A) [" F(e®)en?dp (B)iffnp(eie)einede

(©) % /" F(e™®)de (D) None
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91) | By inverse integral Method Z71[F(2)] = f(k) = C
(A) % $ F(z)z*dz (B) $ F(2)z*1dz
(©) ﬁ $ F(2)zF1dz (D) None
92) | Binomial expansion of ﬁ, ly| < 1is C
A)1—y+y2—y3+- ... B)—y—y2—y3— ...
O1+y+y?+y3+- ... (D) None
03) | If Z{f (k)} = F(Z) and Z{g(k)} = G(2) then convolution {f (k) * g(k)} = A
(A) Xm=-o f(m)g(k —m) (B) Lin=- f(m)g(m)
(©) Lin=0o f(M)g(k —m) (D) Xom=o f (k =m)g(m)
04) |\If Z{f (k)} = F(2) then Z{f(k + n)} = B
(A)z7"F(2) (B) z"F(2) (C) zF (2) (D) None
05) |\If Z{f (k)} = F(2) and Z{g(k)} = G(2) and a, b are constants, then A
Z7YaF(z) + bG(2)] =
(A) aZ ' [F(2)] + bZ7'[G(2)} (B) Z7*[F(az)] + Z7[G(b2)}
(C)Z1 [F (2)] + 727G (;)} (D) None
°6) The region of convergence of the Z-transform of function f (k) g’;’ Ilz i g is D
(A)2>|z| >3 B)|z| =3 O]z <2 D)2<|z| <
3
97) | The function F(z) = m has a simple pole at point B
(A)z=0 B)z=1 C)z=2 D)z =
98) | The function F(z) = ZZZ+1 has a poles C
A)z=1-1 B)z=1i,i O z=1i-i (D) None
99) | Given the Z-transform F (z) = % the limit F (o) is B
(A1 (B)2 (C) D)0
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100)

The Z-transform of a causal sequence is given by F(z) =
value of F(0) is

(A) —1.5 (B) 2 (C) 1.5

1-1.5z"1+0.52z2’

2-1.5z71
z then the

(D)0

sk ook ke skoskosk skeskosk
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