Laplace Transform

[ M Multiple Choice Questions]

Q.1

Q.2

Which one of the following is the impulse
response of the system whose step response
is given as c(t) = 0.5(1 — 2% u(1)?

(@ e2'u)

(b) 0.58(f) + e (1)

(c) 0.58(f)-0.5 e®u(t)

(d) 0.5 &2t (1)

Consider for a LTI the impulse response and
output are givenby
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the input signal x(#) should be equal to
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x(f)
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The function f{f) shown in the given figure will
have Laplace transform as
fit) '

[ESE-1999]

The output of a linear system to a unit step input
u(t) is £ &2 The system function H(s) is
2 _2
@ 2(s+2) ©) (s+2)?
2
© (s3] C)

5 isz 5 [ESE-2000]

Q.5

Q.6

Q.7

Q.8

Q.9

Given that x,(f) = €7u(t) and x,(t) = e™'u(t).
Which one of the followmg gives their
convolution?

[ek1t _ e—kgt] [ek1t _ e—kgt]

(a) (b)

(ki + ko] —[sz1]
[ek” +e "2’] [ek" + e‘kZ']
© Terx] @ ekl
[ESE-2004]

For the signal shown below.

x(t) e'u(®)

t

(@) Only Fourier transform exists
(b) Only Laplace transform exist
(c) Both Laplace and Fourier transforms exist
(d) Neither Laplace nor Fourier transform exists

Consider the function f(t) having Laplace
transform

F(s)= 52 Rels]>
s +of

The final value of f{f) would be
(@ 0 (b) 1
(c) -1<f(0) <1 (d) oo
[GATE-2006]

If the Laplace transform of a signal y(t) is

Y(s) = S(T1——1-5 then its final value is
(@ -1 (b) O
{c) 1 {(d) Unbounded
[GATE-2007]
2
Given X (s) = M and R [s] > -1

(s+17(s+2)
then x(1):

(@) [2tet+ e+ 3e 2 u(t
(b) [2tet—et-3e 2] u(t
(c) [2tet—et+ 32 u(t)
(d) None of these
Q.10 If LA = 252D then 0+) and A=) are
s°+25+5

given by

(a) 0, 2respectively
{b) 2, Orespectively
{c) 0, 1respectively
(d) 2/5, 0 respectively

Q.11 Consider the fbHowing signal:

x(1) = €2t u(t) + et(cos 31) U(f)
the laplace transform of above system is

252 +45+11
(s? +25+10) (s +1)

(@)

25?2 +55+12
(s? +25+10) (5 +2)

(b)

2s% +55+12
s2 +2s+10

(c)

252 +55+12

@ (s? +2s5+10)s

Q.12 Consider a signal x(t) having laplace transform

given by,
X(s) = log (s+5)

s+6
The time domain signal x(1) is equal to

(@) T e u(h



_at
Q.13 The laplace transform of (1 te )u(t)_

(@) Iog(—s——) (b) Iog(s_1]

S

s-1
© o] o og(22])

Q.14 The unilateral Laplace transform of ft) is

1

. The unilateral Laplace transform of t

s?+5+1
ft)is
s 2s+1
(@) @5t (b) T Erst
S 25+ 1
© (s? +s+1)? @ (2 +s+1°

[GATE-2012]

Q.15 Letthe Laplace transform of a function ff) which
exists for t > 0 be F(s) and the Laplace
transform of its delayed version f{t-1) be F, (s).

F(s) be the complex conjugate of F,(s) with

the Laplace variable set as s = ¢ + jo. If

_ ROF(E

G
(s) F(9?

, then the inverse Laplace

transform of G(s) is

(a) anideal impulse &(t)

(b) an ideal delayed impulse §(f- 1)

(c) anideal step function u(?)

(d) an ideal delayed step function u(t- 1)

[ESE-2011]
Q.16 Laplace transform of the function f{t) shown in
the figure is
fit)
1 L e e ea
t
0 T2 T=1

@) —82?[1—9“0'58]2 (b) 8%[1+e‘°53]2

(©) 832[1_80.53]2 (d) 3%[1+e°'55]2

[ESE-2011]
Common Data for Questions (17 and 18):
Let x(f) be the sampled signal specified as

x(t) = i e §(t-nT).T>0
n=0

Q.17 The X(s) will be

i 1

@ TG B) T TG
1 1

(© P (d) PR C)

Q.18 Location of poles of X(s) are

(@) S=1—j2—77t_5, K=0+1,%2, ..

(b) 3:4#%, K=0 =12, ..

© s=1_,-$, K=0+1,22, ..

(d) S=—1—j%<‘,K=O,:t1.:t2

Q.19 Find ROC of signal.
x(f) = etd-d
(@ o<1 (b) o<0
() D<o« 1 (d) 6<0,0>1
Common Data for Questions (20 and 21):
Given f(t) and g(t) as shown below:

Rt) g0

Q.20 g(t) can be expressed as
(@ g(t) = f2t-23)

(t
() 9(t)=f 5—3)

( 3
©) glt)=f|2t _E)

(t 3
(d) g(t) fg—g)

[GATE-2010]
Q.21 The Laplace transform of g(t) is

(a) _;_(eas _ e55) (b) %(6—55 _e-as)

3
©) 63—8(1-e—2s) (d) %(eSS—ess)

[GATE-2010]

Q.22 Which one of the following statements is NOT
TRUE for a continuous time causal and stable
LTI system?

(a) All the poles of the system must lie on the
left side of the jo axis.

(b) Zeros of the system can lie anywhere in the
s-plane.

(c) All the poles must lie within |s] = 1.

(d) All the roots of the characteristic equation
must be located on the left side of the jo
axis.

[GATE-2013]

Q.23 Astable linear time invariant (LTI) system has a

1

s?+s-6

transfer function H(s) = . To make this

system causal it needs to be cascaded with
another LTI system having a transfer function
H,(s). A correct choice for H,(s) among the
following options is
(@) s+3 (b)s-2
(c)s-6 (d) s+ 1

[GATE-2014]

80 Numerical Data Type
— Questions -

Q.24 Consider the differential equation

d®y(t)  ,dy(t) _ .
2 +2 T y(t) = §(t) with

is
t=0*

[GATE-2012]

The numerical value of %

27s+97
s? +33s

Q.25 If ( ] is the Laplace transform of 1),

then f{0*) is

[ESE-2003]

Q.26 The Laplace transform of i(t) is given by
2
I(S)=———-
(®) s(1+5s)

As t — =, the value of i(f) tends to
[GATE-2002]

Q.27 A system with transfer function
2
Gls) = (s“+9)(s+2)
(s+N(s+3)(s+4)
is excited by sin wt. The steady-state output of
the system is zero at o = rad/s.

[GATE-2012]

Q.28 The Laplace transform of the function f(t)
described by the curve below, i.e.
f ={sint if 2n-m<t<2nm (n=123,-)
0 .otherwise
is
ft)

% 2 3% 4n 5x¢ 6m 7 8n

o

[GATE-1993]



Q.29 Consider a transfer function, H(s) given by

s®+as+2

H(s) =
(s) s?+25+2

. If H(s) represents an all

pass filter, then the value of ‘a is given by

Try Yourself

T1. Letx(t) be a signal with its Laplace transform
X(s). If x(1) is defined as x(t) = e3! cos2t.
Another function y(1) is defined as

then the Laplace transform of y(1) is

—(s+3) s(s+3)
@ Serofra © [srop+a
© s+3 -s(s+3)
s[(s +3)? + 4] [(s +3)? + 4]
[Ans: (c)]

T2. The bilateral Laplace transform of
x()=etu(t+1)is

e(s+1) n
(@) SiT e(s) > -1
(b) STH,RG(S)<—1

S g Re(s) < -1
(© S+ 1 '

e-—(s+1)

f _ R _
(d) = e(s) > -1

[Ans: (a)]

T3.

T4.

T5.

T6.

® .
If L[f(t)] = ———-, then the value of |Imf(t

0= s mf()
(@) cannot be determined
(b) is zero
(c) is unity
(d) is infinite

[Ans: (a)]

The transfer function of a system is given by

1
Hi) =2 (s-2)
system is
@ (Bxe2)ul) (b) (t*e)u)
() (txe2)ul) (d) (te®)u(d)
(*+ denotes convolution, and u(f) is unit step
function)

. The impulse response of the

[Ans: (b)]

A signal is right sided and has poles such that
the system is also causal and stable what can
be the set of poles the system

(@ 2,34 (b) -2,-3,2

() 0,4,10 (d)y -2,-3,+4

[Ans: (d)]
Specify the filter type if its voltage transfer
function H(s) is given by

2 2
H(s) = — K(s* + ap) .
s° +(wy / Q)s+ g

() all pass filter (b) low pass filter
(c) band pass filter (d) notch filter
[Ans: (d)]



