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applied voltage is of the form V.. sin (0t + ¢) then in the sq
substitute for w¢ the value (ot +¢). The current is given by

Vin _R, | .
L(t) = le” L Sin 6 + sin (¢ + ¢ — 9)]

R?+ @’ L2

where 8 is defined as before.

EXAMPLE 20: The circuit shown in figure consists of series RL elements. The sin
is applied to the circuit when the switch is closed at t =

2

50 sin 25t 10Q

~

0. Determine the curren: -

i(t) 5H

Solution : }

Applying KVL,

L
100 () + > ‘%‘»f-’ =50 sin 25 ¢

di(s)

20(t) 4 =10 81in 25
Lt) oy 10 sin 25 ¢

Applying Laplace transform on both sides,

S sl (s) — i (0)] + 107 (8) = B0 x

1 (0)=0

ution

tnewc.:
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101 (8) =5
gl (8) T 21 (25
125
- )____,___*-JL 250
(s +625) (5s + 1()) (s +625) (5 4 4)
250
1(s)= : .
(8) = (s +2) (s —j25) (s + j25)
250 A B C

G:?)’(;‘J'z& (s +j25) s+2 R 25 +()—;ng
250 = A(s —J25) (s +J25) + B(s + 2) (s +j25) + C(s + 2) (s - j25)

PutS—‘—‘z
250 =A (- 2 —j25) (— 2 +j25)

950 = A (4 + 625)

250 _ 4, A=0.3974

629
Put s =—j25
950 = C (- j25 + 2) (—j25 —Jj25) - 5=C(-25-2)
9250 = C (- j25 + 2) (-j50) -5=C(25+J2)
-5
Put 5 =25 C=325+72
9250 = B (j25 + 2) (j25 +J25)
250 = B (j25 + 2) (750)
250 = B (j225 +j2) (50)
5=B (—25+j2)
-5
(25 ~Jj2)
Bub'%it“tiflzg,‘ the values of A, B, € in /(). )
r QO
C 15 “ .
I (s)= 0.3 ):/)4 25 (252 (s +J26) (25 +)2)
S 4 &
r]‘iiking inverse Laplace t,.r;msf'm’“‘ on both sides
5 ont O oS3t
o © (25 +J2)

i (1) =0.3974¢ (25 ~J2)
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EXAMPLE 21: For the circuit shown in figure, determine the complete soluy;, -

current, when switch S is closed at t = 0. Applied voltage is v (t) = ”m”"*(l()r

resistance R =20 2 and inductance I, 0.1H.

~ 202
I
v(t) ‘9 %0.1}1

i(t)

'Solution :

v (£) = 100 cos (1000¢ + 1/2)

— 100000

V(s)= o
s? + 10002

Ri+L%Y _ o

dt
I(s)= V(s) B V (s) 3 — 100000
R +sL L(s+R/L) (82+10002)L(s+%J
_ - 100000 —100000/0.1
I(s)= =

(s* +10002) 0.1 ( s+ 3—‘; J (s* +1000%) (s + 200)

I(s)=——100000 - 1000000
(s* 4 1000%) (s + 200) (s + 1000 ) (s - 1000,) (s + 200)

_~1000000 Ky K, K3

(s +1000,) (s - 1000) (5 + 200) " 5+ 1000; "5~ 10007 " 5 3 200

1000000

Kl = B
]()()()j) (s + &U())

§=-=1000

Ky=-(-048 4 0.096)) = 0.48 - 0.096
K, = K}

Ky=-(-048 - 096,) - 048, 0.096




RESPONSE ANALYSIS

'RANS'ENT
_ 1000000

’/l/’—'_—_—‘_—_-
K3= (s +1000)) 5~ 1000) )
s =-200

K3=—096
048~ 0.096) 048 +0.096j —0.96
1= 5+ 1000 <_1000;  s+200

Taking inverse Laplace transform,

n=-(- 0.48 +J 0. 096j) e 1000t _ ( — 0.48-0.096 7 1000t _ 0.096¢ 200t
;m=—[ _0.48 ¢~ 10007 +0.096 je _1000jt _ .48 1007 — 0.096 j" % + 0096~ 2% |
(1)=048 [ i 1000 =7 1000 ] 0.096 [ i 1000t _ ;=3 1000¢ ] _ 0.96¢” 200¢

_0.96¢ 2%

i (t) = 0.48 [2cos 1000¢] — 0.0967 [2]] sin 1000¢]
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