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1. The circuit shown below is unenergized before closing the switch K at t = 0, the circuit
parameters are L1 = 1H, L = 8H, M = 2H, R1 = 2Q, R2 = 2Q, V = 10 V. Find i1(t) from the

instant switch is closed.
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Sol. The circuit for timet > 0
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Applying KVL in loop (1)

. di (t)  di,(t)
V=i (t)R, +L, at -M et (i)

Applying KVL in loop (2)

di, (t _ di, (t N
L, % +R,i, (t) —M% =0....(i1)

Taking Laplace transform of equation (i) & (ii)
% =RI, (s)+sLI, (s) - sML, (s).....(iii)
sLaI2 (s) + Ral2(s) = sMI1 (s) =0 ... (iv)
(sL2 + R2) I>(s) = sMIi(s)

sM
IZ (S) = (SLZ—+R2)II (S) ....(V)
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By (iii) & (v)
\Y, SM:sM
< (Ry +sL,)I, (s)- mll (s)

\Y; s*M?
< {Rl +sL, ——(st) " RJIl (s)

Putting values of parameters:
2
10 15,598 L (s)
s 8s+2

(s+2)(8s+2)-4s’
R E

| 85 +165 + 25 + 4 — 4s” L (s)
- (8s+2) !
10(83+2)
1(s)= 45’ +18s + 4
2.5(8s+2)
(52 +4.55+1)

B A B
 s+0.234 s+4.26

Solving partial differentiation:
As + 4.26A + Bs + 0.264B = 2.5 x 85 + 2.5 x 2
A+ B=20
426 A+ 0.234B =5
So, A = 0.0795

B =19.920

0.0795 19.920
2(8) = 510234 " 5. 4.26

i, (t) = 0.0795e°% +19.920 e %A

2. Obtain resonant frequency of the circuit shown in figure below.
Given value of parametersas L = 1H, R1 = 1Q, R, = 10Q2, C = 1F

L
+ e
v @ :“: R, —C
_ <&
R,

\V/ T3 (-1, ¥{+ 741 K Batch-3]
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Sol. To find resonant frequency we know that imaginary part of admittance is zero in case of

parallel circuit.

Y (jo) = admit tance = R; + joC + 1

Y0 = 0 e

. 10-j .
Y(J@):ﬁ'i‘Jm'Fl

Img [Y(jw)] =0

—®

100_o 70

(O]

©7100- o
100 -w? =1
100 - 1 = w?
= i@
® =+9.95rad / sec
The resonant frequency for this parallel combination is 9.95 rad / sec.
3. The network shown in figure below, switch ‘K’ is connected at position (1) for long time. At

t = 0, the switch K’ is transferred to position (2) Determine the voltage Vr(t)
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iov T1F 103 \_!R(t)
Sol. Fort < 0-
C,
l1
11
iF
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<
10V _——_ Cl :: RJ :l‘ 1Q VR
iF > 4 _
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Vc1 (00) =10V
V2 (07) =10V

[voltage across capacitor in parallel to voltage source is same as voltage source at steady
state]

At t = 0* switch moved to position (2) for t = 0%, the circuit will be

()
=/

/s C.
©)

10
10/s
C,

®

Applying KVL in loop (1)

-10 1
— L(s)R, + c_ls[Il (s)-1, (s)] =0

I, (s){Rl . é} “1,(8) o = )

1

KVL in loop (2)

-10 10 1 1
T+?+C—IS[I2 (s)-1, (s)]+{CZS+R2}IZ (s)=0

1 1 1 iy
_C_lsll (s)+{R2 +C—1$+C—ZS}I2 (s) =0.....(ii)

Putting values of parameter in equation (i) and (ii)
1 1 10
L (s){l N g} A 7-20an

_%11 (s)+{1+%+ﬂlz (s).....(iv)
By (iv)

Ii(s) = (s + 2)I2(s)

L(s) = s+211 (5) (V)

By (iii) & (V)

Il(s){54_1}4-1( 1 ]11(5) i?

sis+2

S

e
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10><s><S(S+2)

L(s)= s[s(s+1)(s+2)+s]

10(s+2
L6 e S
L(s) 10
s+2 s2+3s+3

L(s)=

(By V)

So, L, (s) =

10
(+3)- (J;j

Ix(t) = Lt [I2(s)]

1oxf/2
el

:10% 372y sm( t]
I, (t)—T e sm[% ]

VR (t) R2 i2 (t)

(t)= % e ' sin (? tJ

4, Determine the voltage Vr in the circuit given below

=Lt

w

V o
|
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>
10V (4_') EE R, A
<

c -
I >——— SOOI ——

The values of parametersare C=1F, R1 = R> = 1Q
L=1H, Vc(0)=8V,i(0)=1A

Find the value of i(t) for timet > 0
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Sol. Drawing circuit considering the initial conditions

FA) |1 T
L\ 1 N\ T‘
v.(0)/s 1/s Li(0)
;':R $ R
10/5(1’) /) :: 1 /) ;‘: 2
i, I,

Applying KVL in loop (1)

10 V.(O 1
_§+ S(.)+|:R1+§:|Il(s)_R112(s):0

z...(i)
S

[1%)11(5)_12(5):?_2:

Applying KVL in loop (2)

-Ii(s)Ri+ (R2+ Ls + Ri) I>(s) - Li(0*) =0

“L(s)+ (24 8)T2(S) = 1 e, (ii)
Eq" (ii)X[S;1j+Eqn (1)

_(Szlj.l (s)+(2+s)x(s:1)12 (s)
PSRN R
:>(s+1)sfs+2)12(s)_12( ):[s;3j

s+1 2

L(s)=

2 + 2
(s+1) +1 (s+1) +1
i, (t) = e cost+2e"sint
= 1,(t) = etcost + 2etsint fort > 0

5. For the circuit shown below, derive the condition & expression of resonant frequency. Also

calculate resonant frequency if parametersare L =1, C = 1nF, R = 1 KQ , V=1.5V
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Sol. The equivalent impedance is given by

Z=(R+ X || (Xc)

. 1

(R + jO)L) x

. 1
R L+ —
RejoLs 2]

_ (R+jol)
" RjoC - o’Lc +1

R + joL
(1 - oﬂ_c) + joRC

(R +joL)[(1 - @’LC) - joRC]
(1-LC) + o?R2C

At resonance imaginary part is zero as current and voltage are in phase at resonance
So,

-joR2C + joL(1 - ?LC) =0

R2C/L = 1 - w?LC

w?LC =1 - R2C/L

, 1 R
O =—-—=
LC L2C
RS
LC L

The expression for resonant frequency is derived as
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So, putting values R, L and C the value of resonant frequency will be

1 \/ 1 (10><103)2

1x107° (1)2

-5 —

-1 fo°_10°
>

T

f =4774.6Hz
The resonant frequency will be 4774.6 Hz or 4.77 KHz.

koK %k k
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