0.1. VTU Question Papers

0.1 VTU Question Papers

2020-JULY-6b, For the circuit shown in Figure 1 find 4k

N ) di(0+) dv(0+) . ° a 100

1) §(0), v(0+), 00, PO iio0) p(oc) . :

L ‘) 1H
20 V= _|_ | uF
2V Figure 4: Example
Solution:
Figure 1: Example When switch is at position a and reached steady
. state, which is as shown in Figure 5(a).
Solution:

When the switch is closed at ¢t = 0+ the capacitor Ri(07) = “// 20

acts as short circuit and inductor acts as open circuit i(07) = —="=24

which is as shown in Figure 3. R 10
When the switch is at position b, the circuit is as
J_ i0) v302 240 shown in Figure 5 (b)
12V v K
v.(0") a 10 Q 10 Q2
[ ]
) L . 20V i) qH
20 V= i
Figure 2: Example /) ° '|'1 uF
(a) (b)
1(0+) = 0
(0+) Figure 5: Example
v(0+) =
di 1
Ri+L—+—= [idt=0 1
LG+ [ M)
di(0+) _ Att=0F
a Ri(0" Ldi 0 L[ 0M)dt =0
dv(0+) 0 i(07) + &(*‘)WL@ i(07)dt =
dt It is given that capacitor is initially uncharged
When the switch is closed at ¢ = oo the capacitor 1 o N
acts as open circuit and inductor acts as short circuit C / i(0T)dt =v.(07)) = 0
which is as shown in Figure 77. di
Ri(0M) + Ld—(0+) =0
i(0) S 6 Q % 40 d;
di
“V d—z(Oﬂ = —20 A/sec
Differentiating equation 1
Figure 3: Example R@ ) L@ . i .
. “dt2 C
i(00) = %2 _ o4 Substituting initial condi‘;ions .
di d=i i(07)
- R—(0") 4+ L— (0" =0
v(00) 12V 7 (07) + Lom (07) + =
d?%i 2
10 x (—20) + 1T;(O+) bt = 0
2020-Aug JAN-2014) For the circuit shown in Figure t 110
4 switch K is changed from position a to b at t=0,
steady state condition having been reached before d?i + 6
. , : , — = 200—-2x10
switching. Find the values of i, % and 27222 b at dtQ( ) .
t=0%. = —1.9998 x 10°A/sec?
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Ri(07) + LZt(O+) ~ 0

JULY-2019-CBCS In the circuit shown in Figure 6

switch S is changed from position a to b at t = 0. 100 x (1) + Ld*(OJr) =0
Solve for 1, % and th at t = 07 if R = 1009, dz
L =0.1H and C = 0.25pF and V=100 V. Assume dt(0+) = —100
that the capacitor is initially uncharged. di ~100
0 = —
2eK R dt( +) 0.1
bl . = —1000 A/sec
v c - L
T T Differentiating equation 2
: di d2i i
Figure 6: JULY-2019 R—+L—+-,=0
dt a2 ' C
Solution: Substituting initial conditions
When the switch is at position a at ¢ = 07, inductor d2i di i(0%)
acts as a short circuit which is as shown in Figure 7. Lﬁ((ﬁ) = —R— 7 (0h) — c
K R d%i 1
a + _
0.1-—(0 = —100 x (—-1000) — ————
! a0 X (=1000) — 5551076
1
vV L d2i
¢ 0. 1@(0+) = 0.1 x10°%+4 x10°
d2

p7e] —(0%7) = 39 x10°4/sec?

JULY-2018-CBCS The switch in the network shown

Ri(07) =V in Figure 9 is closed at t = 0. Determine the voltage
i(07) = 14 _ 100 —14 across the capacitor.
R 100

K 10 ©

Current through inductor cannot change instanta- — AN

neously.

i0h) =i(07)=14 10V 10 Q§ 2FF [v.(O)
It is given that capacitor is initially uncharged. T

0:(07) = 0 = v.(07)V Figure 9: 2018-CBCS-Question Paper

When the switch is at position b, and at t = 0T, the Solution:

circuit is as shown in Figure 8. Before closing the switch at ¢ = 0~ the voltage across
the capacitor is

ve(07) = i(07) Ry (3)
The switch is closed at t = Oat ¢t = 0"
o — it
Figure 8: JULY-2019 ve(07) = 1(01310
By KVL around the loop ve(07) = 0110 %
= 5V
Ri+ L— —i—C/zdt—O (2)
N JAN-2017-CBCS In the circuit shown in Figure 10
Att=0 V1OVR_1OQL—1HandC’—lO/J,Fand
di d?i
Ri(0%) + L C/ 0H)d ve(0) = 0, find 4(0%), $(0T) and 5 (0T).

It is given that capacitor is initially uncharged
%

é/i(oﬂdt =v.(0") =0
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Figure 10: 2017-CBCS-Question Paper
Solution:
The switch is closed at ¢ = 0% the inductor acts as
open circuit and capacitor acts as short circuit which
is as shown in Figure 11. At t =07,4(07) =4(0") =
0

R
——W\—

Figure 11: Example

VT

. di 1 .
Rz—l—Ldt—Fc/zdt—lo
At t =0"
di

Ri(0+)+Ldt(0+)+é/i(0+)dt =
di

50 =

= 10A/sec

14
v
L

Differentiating equation 4

di d%i i
- I— R
Rdt + 7 + & 0 (5)

Substituting initial conditions

di, o d?i, . i(0%)
R (07) + L5 (07) + = 5= =0 (6)

d?i 0
100 — —=
C

—1004/sec?

10 —

2020-July-5b-CBCS JAN-2017-6b-CBCS In the net-
work shown in Figure 12 a steady state is reached
with the switch K open. At t=0, the switch is

closed. For the given element values, determine
v2(07) and v, (0T)

10 Q

Figure 12: 2017-CBCS-Question Paper

Solution:

When switch is opened and steady state reached
inductor acts as short circuit which is as shown in
Figure 13 (a)

10 QQ
AN W
\%
10Q 20Q
5VT sc
10Q p
(a)

Figure 13: 2017-CBCS-Question Paper

Va(07) =5 Va(0-) = V(07) _
10 20
Va(07) [110 + 210] - =
V,(07) = 00—155 = 3.333V
i (07) =i (0%) =[0.15] = V“g%) + 15—0 =0.667A

When switch is closed, 10 €2 resistor is connected to
a point v, steady state reached inductor acts as short
circuit which is as shown in Figure 13 (b)

Vg — 9  Vg—Vp Vg _

0 "2 ‘i = °

1 1 1 v 5
a0 =4 oo -2 = =
val )[10+10+20] 20 0

0.2504(0") — 0.0505(0+) =

Vp — Vg = UVp— D

— 0
20 o

—0.0504(07) 4+ 0.15v,(0+) = 0.5 —0.667A

—0.0504(0") 4+ 0.150,(0+) = —0.1667

JAN-2017-NON-CBCS For the circuit shown in
Figure 14 the switch S is changed from position 1
to 2 at t = 0. The circuit was under steady state
before this action. Determine the value v and 7 at
t = 0T and their first and second derivatives.

—S 200

1 PW———

2 .
2H ! 2 F= v

Figure 14: Example

50 VT

Solution:

When switch was at position 1 at ¢ = 07, under
steady state condition capacitor charges with voltage
of v(07) = 50 = v(0") and after that it acts as an
open circuit which is as shown in Figure 15
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F\S«Kﬁg—l 200 Figure 16: Example
2 .
ﬂ)_sov oH @ E Solution:

50V
Before connecting to position B switch was at

(a) (b) position A at t=0- under steady state condition
capacitor charges with voltage of v(0—) = 100 =

Figure 15: Example v(0+4) and after that it acts as an open circuit which

At t = 07 , inductor is in open circuit and is as shown in Figure 17(a)
capacitor is after fully charging it is also in open S Ty
circuit state. That is TF&[
B
i(07) =0 and also i(0") =0 (7) 100 [ /DVC(H:IOOV @ 10 4
When switch is at position 2, and at t = 07 the (@) (b)
circuit diagram is as shown in Figure 15 i 17 E !
Applying KVL for the circuit we have lgure Lf: Lxample
At t = 0- , inductor is in short circuit and
capacitor is after fully charged and it is also in open
Ri +L + /zdt — circuit state.
C
i(0—) =0 and also i(0+) =0 (9)
Rz+Ld +o(t)dt = 0

When switch is at position B, and at t=04 the circuit
diagram is as shown in Figure 15 (b)

At t = 0% and v.(0%) = 50 Applying KVL for the circuit we have
+ di o+ +
R(O)+Ld(0)+vc(0) = 0 / _ 0
20><0+2d (07)+50 = 0 -
dt B L + Uc( )d = 0
dijgey _ =50 _ o dt
dt 2

At t = 0+ and v.(0+) = 100

Differentiating equation (1)
di

di | d% L= (04) +ve(0+) = 0
1£(0+) +100 = 0
Substituting initial conditions di
—(0+) = -100
R0y + 1L on + 10D _ “
dt( )+ @( )+ c Differentiating equation (1)
d?i 0
_ d2 .
20 x (— 25)+2d (0+) + ol 0 L%+i:0 (10)
i, 500 ) = C
@(0 ) = o T 250A/sec Substituting initial conditions
d?%i (0
dT;(O ) Z(cﬂ =0
July-2016 For the circuit shown in Figure 16 the d2' 0
switch K is changed from position A to B at t=0. 2(0+) = 0
After having reached steady state in position A. Find dt 2 c
Cdi d%
PG G cml‘ffj at t=0+. %;(O—i-) = 0A/sec?
A 1H d3i

——O, _ 2
‘tK_(OW)_ ﬁ(OnL) = 0A4/sec
T D%
100V T 'V SF

I July-2016-2 For the circuit shown in Figure 18 the
switch K is opened at t=0. Find i %, Ve, O ‘h‘ at t=0+.
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rR=—0 L=2H - yf

V=4V /D .‘F
—I:_|_

Figure 18: Example

Figure 20: Example

. . ) . Solution: Before opening switch and at t=0-
Solution: When switch is at position a at t=0-

o S o circuit diagram is as shown in Figure 21 (a)
circuit which is as shown in Figure 19 L=1H
k

L=2H SC

V=2V /) R=1Q y=2v 2
t DD

R=1Q

(a)

(a) (b) .
Figure 21: Example

Figure 19: Example

When switch is at opened, at t=0+ circuit which V = Ri(0-)
is as shown in Figure 19 (a vV 2
gure 19 (2) i(0-) = = = 2 =2 A=i(04)
V = Ri(0-) (11) ko1
When switch is opened at t=0+ circuit diagram
i(0—) = V_4_ 2 A (12) is as show'n in Figure 21 (b)
R 2 Applying KVL
When switch is at opened, at t=0+ circuit which
is as shown in Figure 19 (b) /zdt + L + Ri (16)
Applying KVL e
1 ; At t=0+
:/z’dt+LdZ+Rz’ (13)
¢ “ 2—0+1xBOY oy an
At t=0+ - dt !
di(0
2=0+1x Z(d;“) +1 % i(0+) (14) i
2 = 0+1x Z(dOt—l-) +1 xi(0+)
) di
d = _— =
2 = 041x z(doj)+1><i(o+) a0t = 2-1x2=0
Zz(0+) — 9 _1%x2=0 Differentiating Equation 16
The voltage across capacitor is . i I @ R di
®) 1 / , (15) O Tdtr T Tdt
ve(t) == [ @ 2.
¢ C d*iy di i(0+)
1x —2 = —R—(04)—
X — (0+) Rdt (0+) C
2 .
dvc(t) _ lz dzd(t(;—i_) = —-1x0- 132(0—1—) —4 A/sec?
dt C
dv(;it) 04+) = %i((H_) Differentiating Equation 16
dv.(t) 1,
a 0T = 2= Ldi  d% d%
0= cattw e
July-2015-6-b For the circuit shown in Figure 20 the d3i; d%i(0+) 1 d(0+)i
switch K is opened at t = 0 after reaching the steady I x W((H_) = —R a2 C  dt
state condition. Determine voltage across switch and d3i(0+)
its first and second derivatives at t = 0. a3z —1x(-4)-0=4 A/5602
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The voltage across capacitor is

di Ri+ L— dt = 0
Vk+Ld—z+sz’:2 (18) it +C/l
Rz—i—Ld +o(t)dt = 0
dVy d2 R di 0
dv.(t) 1 di
5 (0t) = 5(6-5=0 Ri(0+) + L= (0+) + ve(0+) = 0
di
Differentiating equation (1) 20 x 0+ 1@(04—) +50 = 0
. , di —50
2V, i d?i —(0+) = —— =50 A/sec
— +L—+Rx—-—5=0 19
gz tLlog T Rx o (19) dt 1
Differentiating equation (1)
d2V;,(0+) d*i(0+) d%i(0+) Y 1y (21)
2 s X T ittt o
A2V (0 Substituting initial conditions
Z;t(Q +) = —1x4—1x(—4)=0V/sec 5 2 i(0+)
R—(0 L—(0 =0
dt( )+ dtQ( )+ C
DEC-2015 6-a For the circuit shown in Figure 22 the d2i 0
switch K is changed from position A to B at t=0, the 20 x (=50) + 1—— di2 (0+) + c - 0
steady state having been reached before switching. d2i 1000 )
o
Calculate i, % and % at t=0+. a2 0+) = 4 1000A/sec
- ’K) 200
B Q DEC-2015 6b) In the circuit shown in Figure 24 the
Ly /D i steady state is reached with switch K is open. The
S0ViT iwnal switch K is closed at t = 0. Solve for iy, is, “;‘f‘ , d—‘f at
t = 0+.
Figure 22: Example ’—ﬁ
K
, AN
Solution: 200 10Q 2100
) o ) 100 Vo * 4
Before connecting to position 2 switch was at
position 1 at t=0- under steady state condition 1H Tl HF
capacitor charges with voltage of v(0—) = 50 =
v(0+) and after that it acts as an open circuit which Figure 24: Example
is as shown in Figure 23 (a) Solution:
S
1 A A When switch is opened and when steady state is
/ID - 2 @ reached capacitor acts as open circuit and inductor
30 V[ VC(]._)_S VoH | uF acts as short circuit which is as shown in Figure 25(a).
@ ®) e
1 i 210Q 2100 (0331003100 5
Figure 23: Example 100 VT A0 L0y 100 V ¢33(§V
At t = 0- , inductor is in open circuit and b (0) [ 33A
capacitor is after fully charging it is also in open
circuit state. That is @ (b)
i(0-) =0 and also i(0+) =0  (20) Figure 25: Example
When switch is at position 2, and at t=0-+ the circuit ih(0-) = 100 3334
diagram is as shown in Figure 23 (b) ! S 20+10 7
Applying KVL for the circuit we have i2(0—) = 0
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Voltage across capacitor is voltage across Ro When the switch is at position a, and at t = 0~ the
circuit is as shown in Figure ?77. When the steady
ve(0—) = i1(0—) x 10 = 3.33 x 10 = 33.33V state is reached, capacitor is fully charged with a

capacitor voltage v.(07) = 40V = v.(0") and current
When switch is closed at ¢ = 0 20 €2 is short circuited. i, the circuit in(07) =0=1i,(0").

Inductor acts as current source with a value of 3.33

A and capacitor acts as voltage source with a value a S 20Q
of 33.33 V which is as shown in Figure 25(b).
. 100 — 33.33 20VT /) v.(07) =20V

Apply KVL for the inductor branch

Figure 27: 2014-JULY

100 = 10, + L@ A't t = 01 the circuit is redrawn and is as shown in
dt Figure 28 (a).
=0t 1
Att=0 c /i(o+)dt =0.(07) = 20V
) di1(07)
1051 (07) + L = 100
i(07) dt 200 200
diy (0T
1 “;t )~ 100-10x3.33 bf/‘_AM
. ; =1 uF
+ i H
diy (07) = 66.7A4/sec 31 H /)
dt
(b)

Apply KVL for the capacitor branch.
Figure 28: 2014-JULY

At t > 0T the circuit is redrawn and is as shown in
Figure 7?7 (b).

. L[
100 = 10¢9 + C /lgdt

At t=0"
1 Ri+ L —l— /zdt =0 (22)
100 = 10i2(0+) + ol /i2(0+)dt ¢
Differentiating we get Ri(0%) + L OJr C / ohHdt = 0
0 = 10di2(0+) 4 li2(0+) 20 x 0+ 1—(0*) +20 = 0
dt C dt .
diz(0+) 1 . Yooty —
- _ 0 —(0") = —20A4/sec
dt 0xc20) dt
_ 1 % 6.667 Differentiating equation 22
10 x 1x 106 9.
= —0.667 x 10° A/sec Rd+ dl+Z:0
' dt dt2 C
Substituting initial conditions
2014-JULY) In the circuit shown in Figure 26 the RdZ (0*) + d (0+) i(0%) - 0
switch S is changed from position a to b at ¢ = 0, dt dt2 C
steady state condition having been reached before d%i n 0
: 2 2 142 — =
switching. Find the values of i, dz ; and gtj att =0T, 0> (=20) + dt? (07)+ C 0
d%i
aky 200 E;((ﬁ) = 400A/sec?
b
20VT é1 H =1 uF
Q 2012-JULY-6b and 2013-DEC-6a) In the circuit
Figure 26: 2014-JULY shown in Figure 29 the switch K is changed from
position 1 to 2 at t = 0, steady state condition having
Solution: reached before switching. Find 1, d; 11‘2 att=0".
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1 K
10Q \‘{ K
2 /) . 10 A VAR o 1002 ——1 f
20V -|— 200
Figure 29: 2013-JULY-6a-1 Figure 32: 2013-JULY-6a-1
Solution: Solution:

When switch is at position 1 and when steady state
is reached inductor acts as short circuit which is as
shown in Figure 30. At t =0~

=—=2A
10

i(07)

O

20 V5

Figure 30: 2013-JULY-6a-1

Current cannot change instantaneously i(0%) =
i(07) = 24, at t = 07 the circuit is as shown in
Figure 31

di
30i+L— = 0
T
. di(0F)
30i(0") +L——~ = 0
i(07) + 7
di(0+
Z(dt) —  —30i(0%) = —30 x 2
= —60 A/sec
Differentiating
d*i(0+)  30di(0%)
ez dt
= —30 x (—60)
= 1800 A/sec?
10Q

1H

2
)
200

Figure 31: 2013-JULY-6a-1

Q 2013-DEC-6b) In the circuit shown in Figure 32

the switch K is opened at ¢ = 0. Find v, %, % at
t=0".

The switch is closed at ¢ = 0. When switch is
opened at ¢ = 0 and which is as shown in Figure
77 At t=0"

v(07)=0=ov(0")

:

K
10A® |V I

§IOOQ ?

SC

Figure 33: 2013-JULY-6a-1
At t > 07T the circuit is as shown if Figure 34

lK |
10A@ |V I 3100 =y p

Figure 34: 2013-JULY-6a-1

V(t) dv (t)
= T
R +C dt
V() _dv(oh)
1
I +C o 0
avot) 10
dt  1x10°6
= 10 x 10%V/sec
Differentiating
1.dV(t) 2Vt
ra e —0
14V (0t) d?V(0T)
Eoa O ae 0
d>V (0) ~ 1 av(ot)
dt? RC dt
_ 10 x 10°
100 x 1 x 106

= —1x10"V/sec?

Q 2013-JULY-6¢ ) In the circuit shown in Figure
35 the switch K is closed at ¢ = 0, all capacitor

voltages and inductor currents are zero. Find
1, V2, v, WL Ao dus ap ¢ = OF,
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K R v L, Q 2011-DEC-6b) In the circuit shown in Figure 37 the
. 2 . 2
M ! mv3‘ switch K is closed at ¢ = 0. Find 1, %, %, ‘%, %
A R at t =07.
Vv, 2
v C,= K 2 |uF 100
p— c, ! .

C.:
3

Figure 35: 2013-JULY-6¢

4
<

—i}
10V D 109@ §1H
l

Figure 37: 2013-JULY-6a-1

Solution:
Solution:
K Ry v
Mv ! At t=0"
A
£ v:(07) =0=v(0")
VT ‘
[ ]
! i1(07) =i2(07) = i2(07) = 0
Figure 36: 2013-JULY-6¢ The switch is closed at ¢t = 0 and at t = 07 the circuit
When switch K is closed at ¢ = 0 Capacitors 15 as shown in Figure 37.
C1,Cy and Cs acts as a short circuit and inductors
Ly and L3 acts as a open circuit. oy 10 iy
KCL for node V; and at t = 0" n(07) = 10 14 i5(07) =04
Vi—w(t avi Vi —V;
171}() + Clil + 1 2 = 0
Ry dt Ry SC. 10 O
Vi—v(0) | dVi(0h) | Vi(0H) -0t e Wy ]
Ry ! dt Rs N
0—v(0T) dvi(0*)  0-0 /D 109@ ocC
C =0 10V 1
o 9w TR, T
avi(0t)  wo(0h) .
= F 38: 2013-JULY-6a-1
p” Ok igure a
KCL for node V5 and at t = 0T 2 uF 10 Q

_»_| : ANV

Vo—1 avy 1
+Cg+/V2dt =0
R2 dt LQ ( ) | D 109@ §1H

dvVa (0t 10V
0+ Czil(t) + Lo /(V2(0+))dt =0
+
d‘@;O ) _ ¢ Figure 39: 2013-JULY-6a-1
t
Applying KVL for the loops
KCL for node V3 and at ¢t = 0F
1 . . .
Li (V3 — V1)dt + 03%+ = 0 ol /u(t)dt +10[i1 (t) — i2(t)] = 10 (23)
1
1 dVs(0
= [ - vierpa+ B0
1 .
. . . di
a0t _ 10[ia(t) — i1(t)] + 109(t) + 1d—; =0 (24)
dt B
At t = 07 the equation 24 becomes
Dr. Manjunatha P Professor Dept of E&CE, JNN College of Engineering, Shivamogga 9
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Figure 40: 2011-JULY-6C1

dio(0F Solution:
10[i2(0") — 41(01)] + 1042(07) + 1M =
i ngr At t = 0~ the switch is closed
1000 - 1]+ 10 x 0412200 _
dt ir(07)=0
di2(07) N - .
- 10 A/sA¢ t = 07 the switch is open which is as shown in
Figure 41
Differentiating Equation 23
i dii diy V(0T) = 24 x 200 = 400V
= 4+ 10— — =21=0 25
c 0% @ (25) I
Att =07 K l
S 200Q
A(0) | opdia0) _ dia0%) 2A® |V 2 oc
C dt dt
i1(0T) N 10[di1(0+) B di2(0+)] _ 0 Figure 41: 2011-JULY-6C1
C dt ) dt At t > 07 the s is as shown in Figure 42
1 di1(0
— 41 —1 =
> 106 T 0] 0 lK
dip (0F 1 2000 TH
0% O 2A W |V
dt 2x 106
di1 (0"
“c(zo ) 19990 Asec
: Figure 42: 2011-JULY-6C1
Differentiating Equation 24
. . . . Vi) 11
dis diq dis d212 — 4+ —— V(t) (t)dt =2 (27)
10— —-10— 4+ 10—+ 1— = 2
Odt i + 7 + 2 0 (26) R LC
Atf— Ot Differentiating Equation 27
. 1dv(t) 1
Z;t(Q) = —10 x 10 + 10 x (—49990) — 10 x 10 Roat Tz/W=0
d2io (0t At t=0"
1;22 ) — 500100 Afsec? Lo 1
. . . 1 avi )+—V(0+):0
Differentiating Equation 25 R dt L
Vdiy | d% | d%
2105t 1022 =0
C dt * dt? dt? 1dv(0t) 1 “
= +-V(O") = 0
At t=0" R dt L
d%ii (0F d%is(0F 1 diy(0F L dven) —lV(0+) = —400V
10M 10 12(07) _ i (07) 200 dt L
dt? dt? 2x 106 dt av(0™) 1 .
d%i1(0F) . o = _EV( ) = —8 x 10%V/sec
oz = —50010 — 0.5 x 10°(—49990)
d2' +
37520) = 2499 x 10 A/sec? Differentiating
Q  2020-JULY-6a, 2011-JULY-6¢) Determine 1d() _ 1dV(t)
V, ‘fi—‘{, “Z;t.‘z/ at t = 07 when the switch K is opened R dt? L dt
at t = 0 for the circuit shown in Figure 40. Att=07"
% 1d%(0%)  14dV(0F)
3 R a2 L dt
K 1H
2A CA) 200Q d2v(0T
Zliz) = 200 x 8 x 10* = 16 x 10*V/sec?

Dr. Manjunatha P Professor Dept of E&CE, JNN College of Engineering, Shivamogga
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Q Prep-Q1 ) In Figure 47 the switch was closed Q Prep-Q1 ) In Figure 47 the switch was closed

for a long time before it is opened at t=0.

i1<0_), i2(0_> 21 (0+)22(0+)

9V T

Figure 43: Prep-Q1

Solution:

At t = 0~ the switch was closed and the modified

circuit is as shown in Figure 44

Figure 44: Prep-Q1
The impedance of the circuit is
15 x 15

R., = 15 kQ
cd + 15+ 15
= 154 7.5 = 22.5kQ

Total current supplied form the battery is

9 9
I = = 0.4mA
Reg  225kQ
W(07) = 04mA— 0.2mA
2 = 4m .Z2m
! 15+ 15
15
i(07) = 0.4mA 2mA
i2(07) 0.4m 5115 0.2m
At t = 07 the switch is open
i1(07) = 0.2mA
i2(07) = —0.2mA

Find for a long time before it is opened at t=0. Find

21 (0_), ig(()_) 11 (0+)12(0+)

9V T

Solution:

Figure 45: Prep-Q1

Q Prep-Q1 ) In Figure 47 the switch was closed
for a long time before it is opened at t=0. Find

il(O*), ’L'Q(Oi) i1(0+)i2(0+).

Solution:

Figure 46: Prep-Q1

Q Prep-Q1 ) In Figure 47 the switch was closed
for a long time before it is opened at t=0. Find

i1 (07)7 7:2<07

9V

) 11(07)iz(07).

Solution:

Figure 47: Prep-Q1
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