100 MCQ

FOURIER TRANSFORM, LAPLACE TRANSFORM & Z- TRANSFORM

QI. Which of the following is an even function of t.?

(a)t’ (c) sin2t + 3t
(b)t* — 4t @t +6

Q2. “A periodic function” is given by a function which
(a) Has a period T = 2= (c) Satisfied f(t + T) = - (1)
(b) Satisfied f(t + T) = f(t) (d)Has aperiod T=m=n

Q3. The Fourier Transform of a real valued time signal has
(a) Odd symmetry (c) Conjugate symmetry
(b) Even symmetry (d)Real

Q5. The Fourier Transform of a signal h(t) is Hjo) = (2cos®)(sin2m)/.
The value of h(0) is
(a) Va ()1
(b) ' (d)2
Q6. A signal X(t) has a Fourier Transform X(w). If X(t) is real and odd

Function of't, then X(m) is

(a) A real and even function of ® (c) An imaginary and even
(b) An imaginary and odd function function of ®
of ® (d) A real and odd function of ®

Q7. The Fourier Transform of a conjugate symmetric function is always
(a) Imaginary (c) Real

(b) Conjugate anti-symmetric (d) Conjugate symmetric



1,[t] <1
o,t] >1

the convolved signal y(t) = x(2t)*x(t/2) is

Q8. A signal is represented byx(t) = { . The Fourier Transform of

@  Zsin(2) ©  Zsin(2o)
(b) % sin(®) (d) % sinw

Q9. A differentiable non-constant even function x(t) has a derivative y(t),
and their respective Fourier Transform of X(w) and Y(w). Which of the

following statement is true?

(a) X(w) and Y(w) are both real (c) X(w) and Y(w) are both
(b) X(m) 1s real and Y (w) 1s imaginary
imaginary (d) X(w) 1s imaginary and Y(®) is
real

Q10. Letx(t) = rect (t — %) (where rect(x) = 1 for —% <x< % and zero

otherwise). Then ifsin(cx) = Si::x

, the Fourier Transform of

x(t) + x(-t) will be given by

. ® . ® (O]
(a) sinc (z_n) (c) 2sinc (2—1{) cos (E)
. ® . () . ()
(b) 2sinc (2—1{) (d)sinc (z_n) sin (E)
Q11. The Fourier Transform of the exponential signal e/®ot is
(a) A constant (c) An impulse
(b) A rectangular gate (d) A series of impulses

Q12. Inverse Fourier Transform of u(®) is
(2)=5(t) + = (©)25(t) + =
2 nt nt

(b)%é(t) (d)8(t) + sin (t)



Q13. The Fourier Transform of f(x) = {1’ x| <1,

0| >1"
(a) 2C(S)SS (C) coss(s)
O (==
Q14. IfF(s) is the Fourier Transform of f(x), then F[f(ax)] is
@  sF(%) © ()
® Q) @ ar()
QI15. If F(s) is the Fourier Transform of f(x), then F[f(x-a)] is
(a) e25F(s) (c) e"F(s)
(b)e™*°F(s) (d) e713F(s)
Q16. The value of integral waL:Sds is
@ 0 ©
® =7 (d) 1
Q17. IfF(s) is the Complex Fourier Transform of f(x), then F[f(x)cosax] is
(@)2 [F(s + ) — F(s — a)] (©) 2[F(a+5) +F(a—s)]
()2 [F(s + ) + F(s — a)] (d2[F(a+s) —Fa—s)]

Q18. Ifthe Fourier Transform of f(x) and g(x) are F(s) and G(s) respectively,

then zi /7 F($)G(s) ds is

(@) 7 fGogx)dx (©) f; f0g(x)dx

() [, f()gGdx (@ f; f(0gGodx
Q19. The value of the integral fooo m is

(a) % (c) %

(b) = @)=



Q20. The value of the integral [~ = )z dt is
T T
(a) . ©) "
T T
ONE- @5
Q21. If the Fourier Transform of f(x) = {1 — X <1 is 24- COSS) , then the
0, |x| > 1
o sin?
value of the integral [ %t dt is
T T
(a) - ©) "
T T
ORI @
Q22. The Fourier Transform of % 1s
(a) Fu] (¢) —isF[u]
(b)is?F[u] (d) —is2F[u]
2
Q23. The Fourier Transform of oy 1s
0x2
(a) s2F[u] ©) —s?F[u]
(b) sF[u] (d) —sF[u]
1,-1<t<1

Q24. The signal described by x(t) = {0 otherwise *~ TWO of angular

frequencies at which its Fourier Transform becomes zero are

(a)m, 2m (©)0,n
(b)0.5m, 1.57 (d)2m, 2.5
Q25. The Fourier sine transform of e is
a S
(a) s2+a? (d) s2—a?
S
(b) s2+a?
(©) -

5232



—ax :

Q26. The Fourier cosine transform of e™#* 1s
a a
@) s2+a? © s2—a?
S S
(b) s2+a? (d) s2—a?

MCQ ON LAPLACE TRANSFORM
Q27. IfL[f(t)] = F(s) then the L.T. of e"f(t) is

o 2e(3) o 2e(2)

b () 9 2F ()
Q28. IfL[f(t)] = F(s) then the L.T. of tf(t) is

a) sF(s) c) F(s)

b) —sF(s) d) —F'(s)
Q29. IfL[f(t)] = F(s) then the L.T. of f(t)/t is

a) [ F(s)ds d [ %‘“’) ds

b) [ F(s)ds
c) [ %‘c’) ds
Q30. The value of the integral [~ e~>'sintdt is

9 7
a) E C) E
1 3
® % D5
Q31. The inverse Laplace transform of cot™! G) 1s
cosat sinat
2) t ©) t
1 cost 1 sint
M D

Q32. The solution of the integral equation
y(t) =e t -2 fot y(u) cos(t — u) du is

a) e'(1—1)? c) e”(1 +t)?
b) e'(1 +t)? d) e™(1 - t)?
Q33. Ifu(t—a) is the unit step function the the Laplace transform of u(t — a) is
eas e—as
a) — c)
S S
b) se?s d) seas

Q34. The Laplace transform of sintu(t — 1) is



e—TES

a) Sz-i;l ) _sz+1
b) s§+1 d) _sz+1
Q35 The solution of the differential equation (D? — 2D + 2)x = 0,x(0) =
x(0) = 0is
a) e~‘cost ¢) e tsint
b) etcost d) e'sint

Q36. The solution of the simultaneous differential equations
D?x +y = —5cos2t, D?y + x = 5cos2t, where x(0) = x'(0) =y (0) =
landy(0) = —1is

a) X = sint — cos2t,y = sint — €) X = sint + cos2t,y = sint —
cos2t cos2t
b) x = sint + cos2t,y = sint + d) x = sint — cos2t,y = sint +
cos2t cos2t
Q37. The Laplace transform of f X dtis
b) scot‘ls S
¢) tan~ls
Q38. The inverse Laplace transform of — :§+5 1s
a) e ?*(cost + 6sint) ¢) e ?'(cost — 6sint)
b) e?t(cost + 6sint) d) e?t(cost — 6sint)
Q39. The Laplace transform of a function f(t) is = (; D The function f(t) is
a) t—1+et c) —1+et
b)t+1+et d) 2t+ et
Q40. The Laplace transform of a function f(t) is - (521 e The function f(t) is
a) ~ (1 + cos2t) ¢) = (1 +sin2t)
b) + (1 — cos2t) d) = (1 - sin2t)

4-S+1

Q41. The Laplace transform of a function f{t) 1 Is
a) —cosh( )+:smh( ) c) —cosh( )+ismh( )
b) Ecosh (Z )+%smh (Z ) d) Zcosh (E )+%smh (E )

. The function f(t) is



Q42. The inverse Laplace transform of S+Sa

a) (1+at)e@*
b) (1 + at)e**

Q43 The inverse Laplace transform of

a) — L tcosat
2a

b) < tsinat
2a

Q44 The inverse Laplace transform of 52+1a

1.
a) ey (sinat + atcosat)

b) i - (cosat + atsinat)

Q45. IfL[ﬂ <7 then L | =] is

a) s—1/2

1
b) 57

Q46. The Laplace transform of t3e~3t

a) 2!

(s+3)*

b) 2!

(s+3)3

Q47. The Laplace transform of

2 L Llog (52+b2)

sZ+a?

b) Zlog (S‘z)

Q48. IfL' [F(s)] = f(t)and L™

a) f; f(Dg(t— wdt
b) J; f(wg(t — wdu

cosat—cosbt .
— 1S

c) (1 —at)e®
d) (1 —at)e
is

1
c) ;tcosat
d) L tsinat

a
1s

1.

C) vy (sinat — atcosat)

1 :
d) vy (cosat — atsinat)

(s+3)3
3!

(s+3)*

d)

) Jlog ()
d) >log (S )

2_p2

[G(s)] = g(t) then L™Y[F(s). G(s)] is

o) [ f(wg(t — wdu
d) [ f(Dgt — u)dt

Q49. The solution of the integral equation F(t) = %tz — Ot (t—u)F(u)du is

a) 1+ cost
b) 1+ sint

Q50. The inverse Laplace transform of

c) 1—sint
d) 1 —cost



a) e3t+2)y(t 4 2) ¢) e3tu(3t)

b) e3t-2y(t - 2) d) e?tu(2t)
Q51. The Laplace transform of the square wave function of period ‘a’ defined by
1,0<t<2
f(t) = a T
-1, E‘< t<a
1 as as
a) ;coth (:) c) scoth (:)
1 as as
b) ;tanh (Z) d) stanh (Z)
2_
Q52. The inverse L.T. of L BN

(s—3)(s%2-5-2)

@ (1 +t)et+ ge‘“

(b)%t +te t + 2t

Q53. The inverse L.T. of the function . Sl+1

(a) Sint
(b)esint

(c)e”
)1

2
Q54. The function f(t) satisfies the differential equation % + f = 0 and the
auxiliary conditions, f(0)=0, £(0) = 4.the Laplace Transform of f(t) is given by

(a) —

S+1

(b) —

S+1

. N
Q55. The Laplace Transform of coswt is ——

(@) ———

(s— 2)2+16

( ) s+2

(s—2)2+16

Q56. The Laplace Transform of a function f(t) = {

(c)—
(d)=2
. The L.T. of e "%t cos4t is

52+1

s*+1

(©)—7—

(s+2)2+16

( ) s+2

(s+2)2+16
lifas<x<bh
0 otherwise



(a) ==

eS(a-b)
(b)<L==2

(c) ="

—bs

S
s(a-b)

(d)=

S

Q57. The Laplace Transform ofe'>t where i = v—1 is

S—5i
a
( )52—25

(b) S+5i

§2425

Q58. The Laplace Transform of a function (t) =

(a)t—1+e¢
byt + 1+

S+51
C
( )52—25

—5i
d s
( )52+25
1

s2(s+1) °

The f(t) 1s

(c)—1+¢
(d)2t + ¢

Q59. IfF(s) is the Laplace Transform of function f(t), then L.T of £ '(t) is

(@) F(s)
(b)f F(s) - f(0)
Q60 Let X(s) = %
(@)0
(b)3

3s+1
s3+452+(k-3)s

Q61 Given f(£) = L™

(a)l
(b)2

(¢)sF(s) — £(0)
(d) [ F(s)ds

be the L.T of a Signal x(t). Then x(0") is

(©)5
(d)21

] lim,,_,,, f(£) = 1 then the value of k is

(©)3
(d)4

ifo<t<?2

. L 1
Q62. Which fthe following is the L.T off (t) = { (2-atd if 52

2e~32S
()2

1-e=25 2725
b
() s + s3

25+3

Q63. The inverse L.T of F(s) =

(a) e%t(2 cos 3t — isin 3t)

1S
S2+4s+13

e~25  2-2¢72s

©=+
()22

S

s3

(b)e=2t(2 cos 3t — isin 3t)



(c)2cos3(t +2) — gsin 3(t +2) (d)2cos3(t —2) — isin 3(t—2)

Q 64 Suppose that the function y(t) satisfies the differential equation y" — 2y —

y = 1 with initial values y(0) = —1,y'(0) = 1. Then the L.T of y(t) is
1

(a )52 Zs 1 (c )52 2s5-1 5(52—25—1)
—-5+3 1
® )S(S2 25-1) (d )52 25—1 5(52—25—1)
. 1 ifo<t<1
Q.65 The L.T of the Function f(t) = L s equals
1, sl _2 1_ e
(a)s+e (52 s) (C)_Z_s_z

_1 —sc_ 1,2 1 eS
O =+ e 5+ @+

B . . 1 .
Q 66 At t=0, the inverse L.T of the function GIDEED 1S

(a)0 (c)'a

(b)1 (d)None of these
Q67. The L.T of the functions t u(t) and sint u(t) are respectively

(a )52'52+1 (c ); 52+1

b 5= @s o

Q 68. In what range should Re(s) remains so that the L.T of the function e(@*+2t+5

exits?
(a) Re(s)> at+2 (c) Re(s)<2
(b)Re(s) > at+7 (d)Re(s)> a+5
Q69.IfF(s) = L[f(t] = (:ﬁ—;l;, then the initial and final values are respectively
(a)0,2 (c)0,2/7
(b)2,0 (d)2/7,0
. _ 35+1 . .
Q 70. Given f(t) = L1 [53+4S:+(k_3)s] Jdim,,_,, f(t) = 1 then the value ofk is
(a)l ()3
(d)4

(b)2



Q 71. Given that F(s) is a one sided L.T. of of f(t), the L.T. of [, f(t)dt is

(a) sF(s) — 1(0) (© [ F(s)ds
) 1
(b) @F(s) - £(O)]
Q 72. Consider the function f(t) having the L.T. F(s) = S;:((’UZ Res(s) > 0, the
0
final value of f(t) would be
(2)0 ©)-1<f(o)<1
(b)1 (d)oo
Q 73. If L.T. of a signal y(t) is y(s) = S(Slﬂ) , then its final value is
(a)-1 ()1
(b)0 (d) Unbounded
Q 74. If the L.T. of f(t) is Sszz , then the value of lim,,_,., f(t) is
(a) Cannot be determined (c) Unity
(b) Zero (d) Infinity

Q 75. The unit impulse response of a linear time invariant system is the unit step
function u(t). For t > 0, the response of the system to an excitation e *'u(t), a > 0

will be
-at 1— —at
Nt HHOT
Q 76. Let L[f(t)] = F(s), then L.T. of e"f(t) is
(a)F(s + a) (c)F(a—s)
(b)F(s —a) (d)1/s F(a+5s)

TOPIC- Z- TRANSFORM
Q77. The Z-Transform of the function };;_,6(n — k) is

(a). zt (©). 2

7z Z—1

(b). . . e

(z—1)2 z




0.5

Q78. The Z-Transform of the sequence x[n] is given by x[z] = - It is given that the

—27—1°
region of convergence of x[z] includes the unit circle. The value of x[0] is
(a). -0.5 (©). 0.25
(b). 0 (d). 0.5
Q79. The region of convergence of the Z- Transform of a unit step function is
(a). 1zI>1 (©). (Real part of z)>0
(b). 1zI<1 (d). (Real part of z)<0
Q80. The region of convergence of the Z-Transform of the signal 2"u(n) — 3"u(—n — 1) is
(a). 1z1>1 (©). 2<1zI<3
(b). 1zI<1 (d). Does not exist
Q81. The bilateral Z-Transform of sequence x[n] = - a"u[-n-1] is
1 -1
(a)' 1-az-1 (C) 1-az-1
a 1
). = @ —
Q82. The unilateral Z-Transform of sequence x[n] = {1,2,2,1} 1is
(). 1+ 2z + 2z% + 283 (©). 73 + 272 + 2z +§
2 2 1
(). 1+ 4=+~ . 1+:+24+242
Z Z Z Z

Q83. The region of convergence of the Z-Transform of the sequence x[n] = - a"u[-n-1] is

(a). 1z1> lal (©). 1zI< lal
(b). 1z1>0 (d). 1z1< 0
Q84. The region of convergence of the Z-Transform of the sequence x[n] = a"u[n] is
(a). 1zI< lal (©). 1z1>0
(b). 1zI>1al (d). entire Z-plane

Q85. The region of convergence of the Z-Transform of the sequence
1

x[nl = (2) ul-n 11 + (=2) uln] is
@ 2l <3 ©- 2>

b). =<l <; @. |zl <3
Q86. The region of convergence of the Z-Transform of the sequence

x[n] = (- %)n u[-n—-1] - (- g)n u[—n — 1] is

@. Iz <; ©. 2>
1 1 1
(b). 5 < |z| < 3 (d). |z| < 3
Q87. The time sequence x[n], corresponding to Z-Transform x[n] = (1 + z')’, |z| > 0 is
(a)' ?; 3;1;1} (C) {1;3;1; 1

(b). 1,331} . {1331}



Q88. The Z-Transform of the sequence x[n] = (2)**u[n] + (3)**tu[—n — 1] is

5+127-1 5
—_——— C . —_—
(a)' 1-5z—14+627"2 ( ) 1-5z—14+627"2
_ d). et S
(b). 2 @ e

1-5z"146272
Q89. Let x[z] be the bilateral Z-Transform of a sequence x[n] given as x[z] =

ROC : |z| < 2. The Z-Transform of signal x[n — 2] is

z2-4"

72 72
@). 724 (d)- (z+2)%—4
1
(b)- (z-2)2—4
72
©- =3

Q90. Let o™u[n] &

, then what will be the Z-Transform of sequence o™ "u[—n]?

(1-0z™1)
(a). 1—1az (C) il
(b). ; (d). f

Q91. Which of the following corresponds to Z-Transform of the sequence
X[n] = (n + 1)a™u[n] ?

az~! _r
@ (1-az~1)? (©) (1-az=1)?
71 d (1+az~1)
®). @
Z
Q92. If the Z-Transform of the unit step sequence is given as u[n] < (1_12_1) , then the

n
Z-Transform of the sequence (%) u[n] is

3 1

@. (©). e
1 1

(b). 3(1-z-1) (@) 1-3z-1

Q93 Let x[z] be Z-Transform of a DT sequence x[n] = (—0.5)"u[n]. Consider another signal
y[n] and its Z-Transform y[z] given as y[z] = x(z%). What is the value of y[n] at n =47

(a). 2 (©). V2
(b). 4 (d). Va
Q94. If the Z-Transform of the unit step sequence is given as u[n] & (1_12_1) , then the

Z-Transform of the sequence au[n] — bu[n — 1] is

b-az~1 a—bz~1

@. =5 ©. ==
a b

(b). 1-bz~? (d). 1-az™1



Q95. Consider a sequence x[n] = x4[n] * X,[n] and its Z-Transform is x[Z]. it is given that

xi[n] = {1,2,2}, x,[n] = {t’, %lsswzhfrez , then x[z]|,=1 is
(a). 8 (©). 7
(b). 15 (d). 4
(e).
Q96. The Z-Transform of a causal system is given as x[z] = - 125;15:;15 . The value of x[0]
is
(a). -1.5 (©). 1.5
(b). 2 (d). 0
Q97. Given the Z-Transform x[z] = 422827 ) The limit of X[o0] is
(a). 1 (0). o0
(b). 2 (d). 0

Q98. A discrete time system has the following input — output relationship y[n] — %y[n] =

x[n]. If an input x[n] = u[n] is applied to the system, then its zero state response is

@ [t~ @"]uln] ©  [-(2)]um

2 2

®)-2 = (%) uin] . [2—-@"]ufn]

Q99. A system is described by the differential equation y[n] — %y[n — 1] = 2x[n — 1]. The

impulse response of the system is

1
@.  mmuln-1] (©. an_z ufn — 2]
(b). u[n + 1] (d).

zu[n — 2]

Q100.If the Z-Transform of a sequence x[n] = {1,1,—1,_T1} 1s x[z], then the value of x[1/2] is
(a). 9 (0). 1.875
(b). -1.125 (d). 15

Q101.For a signal x[n] = [a™ + a~™]u[n] , the ROC of its Z-Transform is

@. |zl >min(jol, ) ©. Izl >max (jol, )
®. Izl > ol @. 2l <ol



