CHAPTER

5.3

THE LAPLACE TRANSFORM

Statement for Q.1-12: ﬂ x(8) =u(t) —u(t —2)
Determine the Laplace transform of given signal. (A) e’ -1 (B) 1-e®
s s
x(t) = u(t —2) ©) 2 D) 2
_e—2s efzs S S
(A) (B)
s s d
< < Do 1) = {te” u(t)
e ot s
s(s + 1)* (s +1)*
B x(t) = u(t +2) B .
1 1 o). D) _°
(A); (B)—; ( )s+1 ( )(s+1)2
e—ZS _e—ZS
© s D) s ﬂ x(8) = tu(t) * cos 2mt u(t)
1 21
A —— B -
B x(t) =eu(t + 1) @ s(s? + 4n%) ® s%(s + 4n°)
1 e’ 3
(A) (B) 1 s
C)———— D) ——
s§+2 s§+2 ( )82(82+4th) ( )32+4n2
—(s+2) -s
©) D) =
s+2 s+2 5
B x(t) = ud)
x(t) =e*'u(—t +2) (A) 3 (B) =3
62(5—2) -1 e—2s 34 34
(A) 5 (B) 2 6 6
. . ©) = (D) - =
1 _672<S*2) (D) e*Z,s- s S
o)-—-°¢
© s—-2 s—2
x(t) = u(t - 1) * e u(t - 1)
a x(t) =sin 5¢ o 2+ e 2641
5 s (A) (B)
(A) T 5 (B) = 5 2s+1 s+1
s+ s? +
5 s (C) e*(s+2) (D) 672(s+1)
© = D) = F s+2 s +2
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t
x(t) = Ie’3‘ cos 2t dt

0

—(s+3) (s+3)
s((s+3)2 +4) s((s+3)% +4)

(s + 3) —s(s + 3)
(o) S 1) P
( )(s+3)2+4 ( )(s+3)2+4
) =L e cos £ u(8))

dt

A) ~(s?+45+2) ®B) (s> +4s+2)

(s> +2s +2)? (s +2s +2)*

~(s? +2s+2)
(s + 45 +2)*

(s> +2s+2)
(s + 45 +2)?

© (D)

Statement for Q.13-24:

Determine the time signal x(¢#) corresponding to

given X(s) and choose correct option.

s+3
s+ 3s+2

X(s) =

(A) 2e + e Hu(t) (B) (2™ —e)u()

(C) (2e? —e Hu() (D) 2e™" + e Hu(t)

2
i 211051
—e?u(t)
—e u(t)
(C) 28(8) + (e + e u(e)

(D) 28(¢) — (e + e *)u(t)

(A) 28(2) +(e™
(B) 28(2) + (e™

2s -1
s?+2s+1

X(s) =

(A) (8e™* —2te Hult)
(B) (37" + 2te Hu(t)
(C) (2e* — 3te Hul(?)
(D) (2e™ + 3te ")u(t)

5s+4
X0 = o s
(A) (2 +e™" +3e)u(t)
(B) (2 + e —3e)u(t)
(C) (3+e™" —3e™)ult)

D) (3+e" +3e)Hu(t)

s> -3

17. 0O
2 x() (5+2)(s%+25+1)

(A) (e =2te Hu(p)
(C) (e —2te™*Hu(t)

(B) (e + 2te Hu(e)
D) (! + 2te)Hu(t)

3s+2
s?+2s+10

X(s) =

(A) [3et cos 3t — ée" sin 3tju(t)

(B) [3et sin 3¢ — %e" cos 3tju(t)

(C) (3e*cos 3t —e 'sin 3H)u(?)
(D) (3e*sin 3t + 3e ' cos 3t)u(?)

4s5% + 8s+ 10
(s+2)(s*+2s+5)

(A) (2e® +2e'sin 2t —2e ™ cos 28)u(t)
(B) (27 +2e " cos 2t —2e™" sin 2¢)u(t)
(C) (27 +2e " cos 2t — e’ sin 2¢)u(t)
(D) (2e? +2e'sin 2 —e ' cos 20)u(t)

X(s) =

2
m X(s) = 3s +2108 +10
(s +2)(s” +6s+10)

(A) (e +2e ¥ cost +2e ™ sin Hu(t)

(B) (e +2¢ ¥ cost —6e ™ sin Hu(t)

(C) (e +2e ™ cost —2e ™ sin Hu(t)
(D) (9e™® —6e ¥ cost + 3e ™ sin Hu(t)

2 -2s
X(s)=2s +2115+16+e
(s* +5s+6)

(A) 28(¢) + (8e™® -2 u(t -2)

(B) 28(8) + (2e ™ —e ™ + 2% 4 ey (1)

(C) 28(8) + 2™ —e™u(t) + (e —e™)ult —2)

(D) 28(8) + (2e™* —e ™ u(t) + (e e u(t -2)

d? 1 1
X(s)=s— +
B x() Sdsz(s2+9j s+3

2
(A) [93‘ + %tsin 3t + %cos BtJu(t)

(B) (e + 2¢sin 3¢t + t? cos 3t u(t)

(®) (egt + 2—;Sin 3t + t? cos 3tju(t)

(D) (e™ + t* sin 3t + 2¢cos 3t)u(z)



1

P X(s)=— L+
)= gss17+4

(A) e sin t u(e)

©) ie’o“’“ sin t w(t)

m X(s)=e2 d(lJ
ds

(s+1?
(A) —te”'u(1-1)
(C) «t-2)%e "2t -2)

Statement for Q.25-29:

(B) %e’t sin t u(t)

(D) e fsin t u(t)

(B) —te 'u(t -1)
(D) te 'u(t -1)

Given the transform pair below. Determine the

time signal y(¢) and choose correct option.

cos 2¢ u(t)

PR Y(s)=(s + DX(s)

(A) [cos 2¢ — 2 sin 2¢]u(t)
(C) [cos 2t + 2 sin 2¢]u(t)

B Y(s) = X(3s)

(A) cos [':23 tju(t)

(C) cos 6t u(t)

Y(s)=X(s +2)
(A) cos 2(t —2) u(t)
(C) cos 2(t +2) u(t)

X(s)
PR Y(s) = x

(A) 4cos 2t u(t)

(C) t®cos 2t u(t)

B vs) =L e X(9)]
ds

(A) tcos2(t —3) u(t —3)
(C) —tcos 2(t — 3) u(t — 3)

«L s X(s).

(B) (cos 2t + Sir;%)u(t)

(D) (cos 9% — Sizzt ju(t)

1 2
(B) gcos [3 tju(t)

(D) %cos 61 u(t)

(B) e cos 2¢ u(t)
(D) e cos 2t u(t)

(B) #um

cos 2t

)

u(t)

(B) tcos2(t —3) u(t)
(D) —tcos 2(¢ — 3) u(t)

Statement for Q.30-33:
Given the transform pair

2s
s24+2°

x(BDu(t) «E—

Determine the Laplace transform Y(s) of the given

time signal in question and choose correct option.

B y(0) = x(¢ -2)

2se % 2se*
A B
&) s +2 (B) s?+2
2s —2) 2(s +2)
_As—4) 15) P
© (s-2)%+1 ( )(s+2)2+1

y(t) = x(¢) * %

4g° 4
A) =5
&) (s +2)?

(" +2)7
4B

O o oo
PR y(t) = 'x(t)
T
o wm
EBY y() =2tx(d)

Bodst g A58

(s* +2) (s* +2)

Statement for Q.34-43:

Determine the bilateral laplace transform and

choose correct option.

x(t) =e ‘ult +2)

eZ(s +1)

(A) R Re(s) >-1
S
1
(B)1+s, Re(s) <-1
eZ(s +1)
©) T Re(s) <-1
S +
1
(D) s Re(s)>-1
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BE x(t) =w(~t + 3)

1-e™®

(A) P Re(s) >0
®) *3:5 , Re (s) <0
© 1 _:_33 , Re (s) <0
(D) _ejs , Re(s) >0

B y(t)=8t+ 1)
(A) e°, Re(s) >0 (B) e°, Re (s)<0
(C) e, all s (D) None of above

x(t) =sin ¢ u(t)

(A) ﬁ , Re(s) <0

)(1332) , Re(s)>0
-1

(C) m 5 Re (S) <0

. ;137) , Re(s) >0

B x(t) =e 2u(®) + e "u(t) + e'u(—t)

6s” + 25 —2
Ay B8 +25-2 R _05
A 167D els) <
65> +2s -2
p) 05 +2s-2 1> Re(s)>1
® D67 oD > Re(s)>
1 11

(9] , -1<Re(s)<1

+ +
s+05 s+1 s-1
1 1 1

+

(D) -
s+05 s+1 s-1

, -05<Re(s) <1

t

BTY x(2) = e’ cos 2¢ u(—t) + e ‘ul(t) + e2u(t)

@ 48 1 b g50 Re(s)<1
(s-D*+4 s+1 s-05

@ =9 1 11 Res<1
(s-D*+4 s+1 s-05

) ‘21) L 1 05< Re(s)<1
(s-1D°+4 s+1 s-05

D) =D L, 1 1 Re(s)<1

(s-1D*+4 s+1 s-05

x(t) =¥ Ou(t + 3)

Page
272

&, Re(s)>3
s—3
3s
B) £, Re(s) <3
s—3
e3(371)
©) , Re(s) >3
s—3
e3(s—1)
(D) ——, Re(s) <3
s—3
x(2) =cos 3t u(—t) * e "u(t)
A S
TR 19) Re(s) >0
B— ° “1<R 0
Tt 9) <Rels) <
S
R -1
(9] G 19’ <Re(s) <0
DS
( )(s+1)(82+9), Re(s) >0
PP x(t) =& sin (2¢ + 4) u(t +2)
eZ(sfl)
(A) m ) Re (S) >1
e2(sfl)
(B) m ) Re (S) <1
© & Re(s)>1
(s-D*+4°
(D) e Re(s) <1
(s-12+4"
4130, =et% [e *u(-t)]
@ =S Re(s)<—1
s+1
®) 1% Re(s) > -1
s+1
© $~1 Re(s) <—1
s+1
o 5L Re(s) > -1
s+1

Statement for Q.44-49:

Determine the corresponding time signal for given

bilateral Laplace transform.

with ROC: Re(s) <-2

e5s
X(s) =
m s+2

(A) e 2yt +5)
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(A) %e" sin ¢t u(t) (B) 2e “cos t u(t)
» 1, .
(C) 2e*cost u(t) + 56 sin ¢ u(t)

(D) %e’tcos tu(t—1)+2e " sint u(t - 1)

3 2
@ L0 0080

All initial condition are zero, x(t)=10e™

(A) E +Be —Be? + geﬂu(t)

(B) E _Bet 1 5e? + % eﬂu(t)

©) %u(t) CBut-1)+ bult-2) + %u(t _3)

(D) %u(t) $5ult —1) —5ult ~2) +%u(t _3)

m The transform function H(s) of a causal system is

252 +2s -2

H(s) =
© s -1

The impulse response is
(A) 28(¢t) —(e™" + e )u(-t)
(B) 28(¢t) —(e™" + e")ult)
(C) 28(8) + e”"u(t) — e'u(~t)
(D) 28(t) + (e + e"u(t)

m The transfer function H(s) of a stable system is

2s -1

H(s)=——mF—
s2+2s+1

The impulse response is
(A) 2u(-t+1) - 3tu(-t+1)
(B) (3te™" —2e " Hu(t)
(©C) 2u(t+1) - 3tu(t+ 1)
(D) 2™ - 3te™)u(t)

The transfer function H(s) of a stable system is

s> +5s-9

H(s) =
&) = T D 25+ 10)

The impulse response is
(A) —e 'u(?) + (' sin 3t + 2e’ cos 3t)u(t)
(B) —e 'u(#) —(e' sin 3t + 2¢" cos 3t)u(—t)
(C) —e"u(t) — (e’ sin 3¢ + 2¢’ cos 3t)u(t)
(D) —e‘u(t) + (e’ sin 3t + 2¢’ cos 3t)u(—t)

@ A stable system has input x(¢) and output
y(t) =e* cos t u(t). The impulse response of the system
is

(A) &t) — (e cost+ e sin H)u(t)

(B) &(t) — (e cos t + e sin t)ult —2)

(C) &t) —(e* cos t + e* sin t)u(t)

(D) &t) —(e* cos t + e* sin t)u(t + 2)

m The relation ship between the input x(¢) and output
y(t) of a causal system is described by the differential

equation

dy(t)

+ 10y(¢) =10 x(¢)

The impulse response of the system is
(A) —10e™""u(~t + 10) (B) 10e™""u(¢)
(C) 10e™'u(—t + 10) (D) —10e™"u(t)

m The relationship between the input x(¢) and output
y(t) of a causal system is defined as

d?y(t) dy(t)
djt/Z —%—2y(t):—4x(t)+5

dx(t)
o

The impulse response of system is
(A) 3e"u(t) + 2e*u(-t)
(B) (3e™" +2e*)u(t)
(C) 3e"u(t) —2e*u(-t)
(D) (3e™* —2e*)u(—1)

skt sokok



SOLUTIONS

—2s

1. (B) X(s) = T x(te*'dt = Te’“dt =8
0 2 S

2. (A) X(s) = T (e dt = j u(t +2)dt = Te*”dt _1

0 0 0

1
s+2

3. (A) X(s) = Te'”e‘“dt =

0

4. () X(s) = [ x(tedt = [ eu(— + 2)edt
0

0

)

2(2 s) -2(2-s)
J' tH(2- e)dt 1_ 1-e

0

-5 s—2

(eJSt —15t) 7t 5
5.(C) X —e" =
(©) Xl)= I 2; U=
2 1_e—2s
6. (B) X(s) = [e"dt =
0 S
7. B) pt) =te”'u(t) <L P(s):%
(s+1
_a L __S
M= PO X&=r"m
8. (A) p(t) =tu(t) «*+—> Pls)=—=
S
_ L - S
q(t) =cos 2mt w(t) <«—=— Q(s) T4

o) = plt) ¥ q(t) «E— X(s)=P(s)Q(s)
1
= XO=Fias

L P(s)=—

9. (C) p(t) =tu(t)

S
qt) = —tp(t) E— Q(S)—diP(s) 8—2
M) =—tqt) Lo X(s)= —Q(s)—%
thult) <«—E %
S

i, ps=t
S

10. (D) p(t) = u(?)

-s

= Q)=

g =u(t -1

S

1

s+2

e*(s+ 2)

82

r(t) =eu(t) <«L~—> R(s)=

v =eu(t-1) L > V(s)=

x(t) =q(t) * v(?)

-2(s+1)

s X(s)=Q(s)V(s)

X(s) <
- (&) s+2
3 +3

11. (B) p(t) =e *cos 2t u(t) <L P(s):m

[pode s = jp(r)d P(S)

=  X(s) :&

sl(s + 3)% + 4]

12. (A ot L P __ s+l
(A) p(t)=e"cost u(t) <«—=— (s) Gl o1
_d L _ s(s+ 1

q= g PO = QW=

2t)=tq(t) «E—> X(s) =—%Q(S)

~(s*+4s5+2)
X(g)= S +as+4)
- (s) (s +2s5 +2)*
13.B) X(s)=, °*3 4 B
(8°+3s+2) s+1 s+2

A:s+3 :2,B:S+3 _ 1
s+2|_, s+1|_,

x(8) =[2e" — e Ju(t)

14. (A) X(s) =2 — 1 g1 1

(s+2)(s+3) (s+2) (s+3

x(t) =28(¢t) + (e —e™)u()

2s -1 A B
1 . X = =
5. (O) X(9)=5 +25+1 (s+1 +(s+1)2
B=(2s-2)  --3 A=2
x(t) = x(t) =[2e " — 3te “Tu(t)

16. (B) X(s):3537+24:é+ B C

s+3s"+2s s s+1 s+2
A :sX(s)L:0 =2, B=(s+ 1)X(s)L:71 =
C=(s+2)X(s)_, =

() =[2 + e — 3 Ju(t)

s?-3
(s+2)(s*+25+1)
A B C
= + +
(s+2) (s+1) (s+1?2

17. (C) X(s) =
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A=(s+ 2)X(s)‘s}2 =1, C=(s+ 1)2X(s)s:
A+B=1 = B=0
x(8) =[e® —te " Tu(t)

=2
-1

3s +2 As+1) 1
18. (A) X(s) = = _
(&) X(s) s2+25+10 (s+D*+3% (s+1*+32

x(t) = [3et cos 3t — %e" sin St}u(t)

4s* + 85+ 10
(s+2)(s* +2s+5)
A B(s+1) C
T(5+2) (s+17+2°  (s+DP+2°
A=(s +2)X(s)‘ =2
A+B=4 = B=2
5A+2B+2C=10 = C=-
x(2) =[2e 7 + 2e ' cos 2t — e ' sin 2¢ Ju(?)

19. (C) X(s) =

3s? +10s + 10
(s +2)(s* + 65 +10)
A B(s + 3) C
= + +
(s+2) (s+3%+1 (s+3?%+1
A=(s+2)X(s)| , -1, A+B=3 =
10A+6B+2C=10 = C(C=-

x(t) =[e®" +2e ™ cos t — 6e ™ sin ¢ u(t)

20. (B) X(s) =

B=2

25> +11s+ 16 +e
(s> +5s+6)
A B e—Zs e—Zs
+ + + -
(s+2) (s+3) (s+2) (s+3
(s +2)2s® +11s + 16)
(s> +5s+6)

21. (D) X(s)=

A:

(s +3)(2s® +11s + 16)
(s> +5s+6)

B=

5=-3

x(t) =28(t) +[2e7* —e Tu(t) + e — e Ju(t - 2)

Lt p

22. (C) P(s) = e :ésin 3t u(t)

2

Q(s) = P(s) s () =(-1)*p(t) :%Sin 3t u(t)
R(s)=5Q(s) <L r(p =%q(t) 4(0")
% . ,
=§sm 3t u(t) + t* cos 3t u(t)
Vi(s) = L «L s o) =eMu(t)
s+3
[2¢ . o |

x(2) =v(t) + r(t) :Lgsm Stu(t) + t?cos Stu(t) + e 3‘Ju(t)

23. (C) P(S) Ly aplat)
a

1 L
(s+D*+4

%e*f sin 2¢ u(t)

() e "% sin ¢ u(e)

24. (C) P(s) = L pt)=teu(t)

I
(s+1)?

—P(s) L qt) =—tp(t) = —t2e "u(t)

Q(s) =

X(s)=e¥Q(s) «E— x(t)=q(t-2)

= x(B)=-t-2)e"Put-2)

dx(t)
dt

= y(t) =(-2sin 2¢ + cos 2¢ )u(t)

25. (A) sX(s) + X(s) <L + x(8)

26. (B) X(Sj Ly ax(at)
a

%cos (z tj w(t)

27. D) X(s+2) «L-

X(3s) «Lt-

e 2x(t)

28. (B) P(s) =

t
X(s) «L jx(r)dr
S -0
«L Jcos2t w(t)dr = sin 2¢

—0

dt— 1—cos2t o),
2 4

P(s) L j-sin 21

0
29. (C) P(s) =e *X(s)
=cos 2(t -3) ult -3)

Q(s) =

=—¢cos 2(t -3) u(t - 3).

«Lt > pt)=x((t-3)

- P(s) L () =—p(t)

2se
249

30. (A) x(t-2) <«L— e>X(s), Y(s)=

31. (A) p(t):%x(t) «L s P(s)=sX(s)

y(@) =x()* p(t) L Y(s)=P(s)X(s) =s(X(s))?

2s+1)

32. (A) e'x(t) m

«r s X(s+1-=




33. (B) 2tx(t) L -9 diX(S) _ 482 - 8 42. (A) x(t) =e Zet+2 Sln (Zt + 4) u(t + 2)
S

(s* +2)° NE+2) «Ls P P(s),
eZse—Z R
; X(s)= ¢ 1
34. (A) X(s) = [ (e *dt ©= G Re@>
B B 226+ » B 1
je ‘e~dt = j st Deft = , Re(s)>-1 43.(A) p(t) =e'u(-t) «*t—> P(s)=—— Re(s)<-2
9 9 s+1 s+2
) 3 a0 =2 ) o Q=P
35. (B) X(s) = [u(~t + 3)e "dt = [edt =—— Re(s) <0 1—s
o S s o) =e'q(t) «E— X(s)=Q(s-1)= .
+ S

o Re (s) < —1 thus left-sided .
36. (C) Y(s) = f &t+ Dedt=e’, Alls

44. (C) Left-sided

it — L 2t
37. (B) X(s) = ju sty Pls) =~ o pt) =—eu(-1)
. 27 X(s)=e"P(s) «*t— x(t)=p(t+5)
= 21J I‘)‘ t(J S)dt z'). J+s) t 82’ Re (S) >0 - x(t) — _efZ(t+5)u(_(t + 5))
. 45. (A) Right-sided
38. (D) X(S) J. J. -t *Sidt + J.ete’stdt P(S) = (73) % p(t) — eStu(t)
0 -0 S —
1 1 1

d’ L 2 3t
= + — — —
105 s+l s-1 X(s) 7 P(s) «—— x(t)=t"e"u(t)

Re(s) >-05, Re(s) >-1, Re(s) <1

= -05<Re(s)<1 46. (D) Left-sided

x(t)=—u(-t)+u(-t+1)+t+2)
39. (A) X(s) = j ‘% e~*'dt + j fe~'dt + ]Oe?e*“dt
0

—0

47. (C) Right-sided, P(s)=1 Lt pt) =ut)
s

Re(s) <1, Re(s)>-1, Re(s) >05 Q(s)=e™P(s) «E— qgt)=pt-3)=ut-3)
Therefore 0.5 < Re(s)<1 R(s) = %Q(S) L s r(t)=—tq(t) =—tu(t - 3)
_ 8- 1 1 1 1 ;
Xls) = (s-1D*+4 " (s+1) i s-05 Vis) =gR(s) ) ::[or(r)dr
‘ 1
40. (C) x(t) =€ %™ u(t + 3) = ) =-[edt == (" -9)
3
_ 3t L _ 1 t
p(t)—e u(t) > P(S)—S_3 X(S)=§U(S) #) x(t)=—% j(tZ _9)
3s —0
B =pt+3) <L Qs)=e*P(s)=— _
I " Qls)=eP(s s-3 = x(t):{1(t3—27)+9(t—3)}u(t—3)
3D 6 2
X(s)=¢ 3 Re(s) >3
s—
48.(B) X(9)=—, >4 _ B, 2

+
s2+3s+2 (s+1) s+2

Left-sided, x(¢) = 3e ‘u(-t) —2e *'u(-t)

41. (B) p(H* q(t) «L— P(s)Q(s)

X(s) = ( ! j
S +9 s+1 5 1
49. (A) X(s) = S
Re(s)>-1, Re(s)<0 (s+1D (s+1D
= -1<Re(s) <0 Left-sided, x(¢) =—-5u(-t) + te ‘u(—-t)
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50. (D) x(0") =lim sX(s) =—,——— =0 h() =(2e™ - 3te Hu(d).

s> +55 -2 -
-1 2(s-1) 3
61. (A) H(s) = + "
. s +2s ( (s) (s+1D (s-1D*+3 (s-1)*+3
51. (A) x(0") = limsX(s) = .———— =1
5% s°+2s5-3 System is stable

h(t) =—e ‘u(t) + (2e’ cos 3t + e’ sin 3t)u(—-¢t)
e (6s® + s?)

52. (D) x(0") =lim sX(s) =—5——=0
50 s?+2s-2 1 (s+2)
62. (A) X(s)=——— , Y(s)=—
(&) X s+1° () (s+2)?%+1
3
53. (A) () = lim sX(s) = =5 735 __g H(s) = X&) _(s+D(s+2)
50 s"+5s+1 X(s) (s+2)?+1
(s +2) 1
s+2 -

(s+2%+1 (s+2)7%+1
h(t) =&¢t) — (e cos t + e sin Hu(t)

54. (C =limsX(s)=———"—=
(©) o) = i eX) = 5

e®2s?+1 1

55. (B) x(e0) =lim sX (s) == ——" = 63. (B) sY(s) + 10Y(s) =10X(s)
H(s) - Y(s) _ 10
56. (C) sY(s) — y(07) + 10Y(s) =10(s) X(s) s+10
1 = At =10e u(?)

y(07) =1, X(s) =

10 11 64. (B) Y(s)(s2 =5 -2) = X(s)(55 — 4)
Y(s) = + == )

s(s+1 (s+1) s H(S):Y(S)z 5s -4 _ 3 . 2
2

= () =ud X(s) s°-s-2 s+1 s-2

() = 3e 'u(t) + 2e*u(t).
57. (C) s*Y(s) —2s +25Y(s) -2 +5Y(s) =1
(s +25+5)Y(s)=3+2s
Y(s) = 2Zs+3 _ 2(3;L1)2Jr 12 i o
s°+2s+5 (s+1D)°+2 (s+1D°+2 itk

= y(t)=2e"cos t u(t) + %e" sin ¢ u(t)

10
(s+2)
10 A B . C D

Y(s) = =—+ +
s(s+D(s+2)(s+3) s (s+1) (s+2) s+3

58. (B) s*Y(s) + 45*Y(s) + 3sY(s) =

A =SY(S)L:0 :%’ B=(s+ DY(S)L:A =-5,

C=(s+2)Y(s)_, =5 D=(s+3Y(s)|_, :%

= y()= E —5e™' + 5 + Zeﬂu(t)

59. (D) For a causal system A(t)=0 for ¢<0
1 1

+

s+1 s-1

= W) =280t + (et + eHu()

H(s)=2+

2 3
s+1 (s+1%

60. (D) H(s) = System is stable
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