EE3114 HW-1 solutions

1-1 Find the Laplace Transforms of x(t)u(t), where u(t) is the unit step function and

(@) x(t)=cos (2t)—2et [2 marks]
(b) x(t)=1+2t? [2 marks]

(c) x(t)=t—2t% % [2 marks]
Show your work.

Solutions :
(@) Since

A
(a+5s)

Aeu(t) <t

cos(nmt)u(t) @%
s° + (nw)

So

L(u(t)x())
= L(cos(2t)u(t)) — L(2e'u(t))
S 2

T 244 s-1

(b)

Since

0 -1 l F n-2
L(t"u(t)) = L(njr" u(z)dr) = S L(n(n-2) j " 2u(r)d7) =
So

LEOXO) =3+

(c)

Since

Aeu(t) «—— A
(a+s)

So

4

LUOXO) = &~
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%L(n!ju(r)dr)z%
s d S



1-2 Find the Transfer Function Vo(s)VI(s) of the following circuit in terms of R,C,L: [2 marks]

ljiolt+Lﬁ:vin
C dt

1. . 1
EJ.ldt+R|2:vin = a|(5)+R|2(S)=Vm(5)

1
a|(s)+ Lsl,(s) =V, (s)

=i +i, 1(s)=1,(5)+1,(s)
RiZ :Vout RIZ(S) :Vout (S)

Solve the Laplace equations

L 11,(8)+ 1, )]+ Lsl,(8) =V, (5)
Cs

i[ll(S) +1,(8)]+RI,(s) =V,,(s)
Cs
RI,(s) =V, (s)

ix[( +Ls)|(s)+ 1,(9)1- ><V ©)

(—+|-S) [ ;! (S)+( +R)|z(5)]=(§+LS)><Vm(S)
Rl 2(8) = Vout(s)

1 1 Lo
(S L9+ RIS ~(5)71(9) = LsVy ()
RIZ (S) :Vout (S)

1.1 Vout(s)
E[(EH‘S)( +R) - ( )] =Vin(s)

After Simplifying,

Vo (8) RLCs®
V,(s) RLCs®+Ls+R




1-3 Find the solution of the following ODE: [2 marks]

e 019 02ty 1 - L

where u(t) is the unit step function, with initial conditions y(0)=1, % =1

Solution:

dy(0) _

Initial condition: y(0)=1, ot

20 5 B0

1+2L[y(t)] = L[u(t)]
( s2Y (s) - sy(0) - d);(tO)j 3(sY (s) - y(0)) + 2Y (s) = %
(s°Y(5)—s—1)=3(sY(s)~1)+2Y(s) = %

(s*—3s+2)Y(s) = —+s 2

s2-2s+1

Y= s(s2 -35+2)

Y(s)_é_f_i_}_i
s s—-2 s-1

A+B+C=1
3A+B+2C =2
2A=1

= A= B—i ,C=0.
2’

SO

s?-2s+1 1(1 1
YE) =—F——==| - +——
s(s°—3s+2) 2\s s-2

y()
=LY (9))

1 1. 1 1
=ZL'E)+ =L (—
2 (s) 2 (s—2)

= %(1+ e?)u(t)



