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Exercise 2-6  Determine /, in the circuit of Fig. E2-6.

Solution:
4 A
I L 20
VWA VWA
J 20 I3
X
1+ 2L
40 L 8(2% L T2

KCL@node 1: I,=11+4
KCL@node2: Lh+4=h+1
KVL Loop 1: 4l + 211 +8=0
KVL Loop 2: —83+21 -2, =0

We have four equations with four unknowns. Simultaneous solution leads to

[, =1.33.



Exercise 2-7

Apply resistance combining to simplify the circuit of Fig. E2-7 so as to find /. All resistor
values are in ohms.

10V

Figure £2-7

Solution: Combining all resistors that are in series will result in the following circuit:

2
|
VWA
I
ov(* 4 4 2 2 2
I
Combining all resistors that are in parallel will result in:
1 1 ‘ 1
| VAA VWAA Add resistors [ VAA
-l in series ==
ov(* 2 1 ov(* 2 2
I I
I I 1
T T w
vt 2 wov( " 1
I I
10V gy




Exercise 2-8  Apply source transformation to the circuit in Fig. E2-8 to find /.

6
VWA

2v(*) 403 30 t )10A

Figure E2-8

Solution: Apply source transformation to the 12-V source and 6-Q resistor:

!

2a(1) 603 403 303 } oA

Combine current sources and combine
3-Q2 and 6-C2 resistors, while leaving 4-Q
alone

2a(t) 20

VWA
S
o

VW

Current division gives

Exercise 2-9 For each of the circuits shown in Fig. E2-9, determine the equivalent resistance between
terminals (a,b).

10 Q 10 Q
a VWA VWA
Req —> 10 Q
b
(2)
10 Q 10Q
a VWA VWA
Reqg — 10 Q
b
(b)

Figure E2-9



Solution:
(a)

10 Q 10 Q

a AA% VWA
Req —> 10 Q
b
10 Q
a VWA
Req —> 10 Q 10 Q
b
10 Q
a A4
Req —> 5Q
b
d
Req —> EISQ
b



(b) Applying Y-A transformation

a
10 Q
10 Q
ch—p
10 €2
b
30 Q2 T
a VWA
R —= 3000 %
b
a
Req—"" 309%
b
a
Req —
b

Req = 0.



Exercise 2-11  Determine / in the two circuits of Fig. E2-11. Assume Vg = 0.7 V for all diodes.

2kQ 1 2 kQ 1
VWA VWA
3kQ 3kQ
—_— 12V —_— 12V

(a) (b)

Figure E2-11

Solution:
(a) With Vg = 0.7 V, KVL around the loop gives

1242 %1031 +0.74+3x 1031 +0.7=0,

which leads to 1214
= W =2.12 mA.

(b) Since the diodes are biased in opposition to one another, no current can flow in the circuit. Hence

I=0.

[xercise 2-13  The circuit in Fig. E2-13 is called a resistive bridge. How does V, = (V3 — V) vary with the
value of potentiometer Ky?

R3
NN
. 1kQ
v
— 1V
T S
R1T ~~ R2
AN NV
1kQ ~1kQ

Figure E2-13

Solution: Using DC Operating Point Analysis and varying the value of the potentiometer, we obtain the
following values for (V3 —Va):

RI(%of 1kQ) V.=V,—V;
100% OmV
80% 55.6 mV
60% 125 mV
40% 214 mV
20% 333 mV
0% 500 mV




Exercise 3-1

Solution:

Hence,

which leads to

4 Q)

Apply nodal analysis to determine the current /.

60 !
AAA
109%
40 10
$ $
24v( 7
I

Figure E3-1

W

24V

v

=

L+L+1=0
u V,—24 V.

N L K=
10 2 10 37

V, V,—24

10+ 10
I 1 24

V
V,=2V. f:{:u\.

+Va =0,



Exercise 3-2  Apply nodal analysis to find V.

200
AA%

+ Y, -
10Q
ov (¥
+
I

Figure E3-2
Solution:

20 [ I

VWA
V,

+ (4] - [2
10 Q
T
]

Y
V

d

2

—{1 +

340Q

V-9 iy
20 T 10

Hence,

20 10 10
Also,

Solution gives: V, =35 V.



Exercise 3-3  Apply the supernode concept to determine 7 in the circuit of Fig. E3-3.

12V
—+

W wy
I' 100
244 %29 403 +)20V

Figure E3.3

Solution:

2A( 4 20V(*

(V1. V2) constitutes a supernode. Hence,
h+I1+hL+1=0,

L =-2A, I =

| =

Vs Vs —20
377 2 4

Also,
Vo —Vi=12.

Solution leads to: 1 =0.5 A,



Exercise 3-4

Solution:

Apply mesh analysis to determine /.

40
WA
=2
vt 103 } )3a
Figure E3-4
40
WA
I
vt 2 49% h | )3a

Mesh 11 —12+4L+4(l;—hL)=0
Mesh2: L =3A

Al +41 —4x3 =12
81 = 24
I, =3 A.
— =L -L=3-3=0.



Exercise 3-5

Solution:

Also,

Hence,

Determine the current / in the circuit of Fig. E3-5.

which simplifies to

or

4 Q) 6 Q)
YAAA VWA 7
I
sov( F 2003 | >4
- 2
Figure E3-5
4Q 6Q
vVAA A%4% 7
fy
6ov(* 2003 | >4
- la [h ?
Mesh 1:  — 60+ 10, +20(I, — ;) = 0
Mesh 2: !b:%
=1,
!ﬂ
=7
!ﬂ'
— 60+ 101, +20 (!a— 7) —0,
20/; =60
I,=3A.
[a o !a o 3 4 =
[—fﬂ—[b:[a—? 7=3= 1.5A.



Exercise 3-6

Solution:

Also,

Apply mesh analysis to determine 7 in the circuit of Fig. E3-6.

30 1
W]
20 })4A }13A 50
| |

Figure E3-6

30 1
YW
20 I b 14A L) () )3A75) S5O
| |

Outside mesh: 211 + 35 + 513 = 0.

L—1 =4A, L—1=3A.



Hence,

[ 212—4:([3+3)—4:f3—1
[2:[3+3

2(B—1)+3(l+3)+53=0

103=2-9
r=-0TA
[=5L=-0.7A.

Exercise 3-9  Apply the source-superposition method to determine the current / in the circuit of Fig. E3-9.

30 1

W]
29% }14A {)3A %SQ
| |

Figure E3-9

Solution:

30 [/

W !
29% }14A {)3A %SQ
|

30 1
%

29% %59
sv(* IEAY
| |
30 1
VWA

\\-}_
nv ¢
23
1= =23A.




Exercise 3-10  Apply source superposition to determine V, in the circuit of Fig. E3-10.

30
VWA

I

3A T ZQ% 4A %IQ Vout

Figure E3-10

Solution:

30
WA
[ -
+
3A T 20 4A 1 Q) Vout
| _
12V
30
+ - VWA ®
+
29%
310 Vout
6v( ™t
| —

6V

W
0
—+ | —AA—
WA
0
_|_

By voltage division,




Exercise 3-11  Determine the Thévenin-equivalent circuit at terminals (a,b) in Fig. E3-11

3Q a
YW

20 }4A })3Aa 250
| |

b
Figure E3.11

Solution:

(1) Open-circuit voltage

We apply node voltage method to determine open-circuit voltage:

30 a
| WA | N
20 }14A })3A 350
I |
b
Vi Vi—Wa
— = (.
3 4+ 3 (
Vo — Vi 1%}
34 =2=0
3 Pt
Solution gives: Vo=-35V.
Hence,
Vih = Ve = —3.5V.
(2) Short-circuit current
30 1
A
]2 = O




Because of the short circuit,

Hence at node Vj:

Thévenin equivalent:

35V

Vo =0
i Vi
3 =4+ =0
| |
24
Vi=—V
=7
Vi 24
h=73=353"3%
, 8
]gc—[l_jzg_‘%:__:_l.d'A
Vin =35 -
Rpy=—= =250
™ | 4
2.5Q
VWA a
+
| b




[Exercise 3-12 Find the Thévenin equivalent of the circuit to the left of terminals (a,b) in Fig. E3-12, and

then determine the current /.

50 06Q a1
Y W
50 30 10
b
1 |
20ViZ ) 20 })sa
| |

Figure E3-12
Solution: Since the circuit has no dependent sources, we will apply multiple steps of source transformation to

simplify the circuit.

50 0.6Q a 1
VWA VWA
50 30 10
b
20v( %29
v
|
0.6 Q a 1
AAA
12Q
<
330 $10
+
1ov "
| b
Across (a,b),
10x3
VTI]_VOC_12+3:2V
Rmn=31240.6
3x12
3+17+}6 Q
Hence,
3Q 1
| AAA
ov(* 10
I
2
I = —05A




Exercise 3-13  Find the Norton equivalent at terminals (@, b) of the circuit in Fig. E3-13.

31
.
d
VWA
| I 10
2a( f

| %109 b

Figure E3-13

Solution: Thévenin voltage

37
——
| 3/
%
| I 30
I v,
10 Q
I
At node 1:
I=2A.

Hence,
Vih =Voe =10l —3x 3 =1=2V.

Next, we determine the short-circuit current:




At node Vj:

Vi Vi
—2—-3]+—+—=0.
+ 10 * 3
Also, v
1
[=—.
10
Hence.

10
23l +1+—1=0,

3

which gives

[=15A

L =24+31-T1=2+2I=35A

[(c=5—-3I=5—-45=05A
V1h 2

Ry =— = =4 Q

= 05

Norton circuit is:
I a

05A( 4 340

| b

Exercise 3-14  The bridge circuit of Fig. E3-14 is connected to a load R between terminals («,b). Choose
Ry such that maximum power is delivered to Ry, If R = 3 ©, how much power is delivered to Ry.?

R 2R
24V

2R R

+

Figure E3-14



Solution: We need Lo remove Ry, and then determine the Thévenin equivalent circuit at lerminals (a,b).
Open-circuit voltage:

L
av(t a b
Z\I'ELL\/rrR‘/

The two branches are balanced (contain same total resistance of 3R). Hence, identical currents will flow, namely

_ M8
=273k "R

g8
Voc =Va—Vy =2RI1 —Rh =Rl :RE:tiV.

To find Ry, we replace the source with a short circuit:




VWA
4R
3
Hence,
4R
Rt = T \
and the Thévenin circuit is
a RL b
VAA
4R
— 8V
3
VWA + —

For maximum power transfer with R = 3 Q. Ry should be

4R 4x%3

R —40.
L= 3
and . 5
VE 8
Po= 5 — —4W.
MR AR, 4x4

Exercise 5-8  Determine the current 7 in the circuit of Fig. ES-8, under dc conditions.

1 uF
5kQ 15 kQ
VWA VWA
2 ukb
1.5A (4 $40kQ
20 kQ

Figure E5-8



Solution: Under dc conditions, capacitors act like open circuits. Hence, the circuit becomes:

5kO 15 kQ
W W—
l
<
1.5A (4 $40kQ
% 20 kQ
Voltage division gives
=1.5% 40k 1A
I=15X ——F—— = .
40k + 15k + 5k
Exercise 5-9 Determine Ceq and Veq(0) at terminals (a.b) for the circuit in Fig. E5-9. given that

Cy=6uF, Co =4 uF and C3 = & uF, and the initial voltages on the three capacitors are v1(0) =5 V and
02(0) = v3(0) =10 V.

@) ) Cs 03

Figure E5-9
Solution:
(]| 3)
T O+0+G
_ GG +G)
Ci+G+CG
__6><10‘6(4><10‘6%—8><10‘6)
B (6+4+8)x10-°
Veq(0) = 01(0) +12(0) =5+ 10=15 V.

=4 uF,



Exercise 5-10  Suppose the circuit of Fig. E5-9 is connected to a dc voltage source Vp = 12 V. Assuming
that the capacitors had no charge before they were connected to the voltage source, determine vy and v, given
thatCy =6 uF, G =4 puF and C3 =8 uF

Solution:

|
v * Cy == C3==n3
|

According to Eq. (5.46),
Civr = (G || G3) oo,

or
ST 6x10°° "
T +C; 4x10948x106 1T 2
But
Vit =12V.
Hence.

V=8V and m=4V.

Exercise 5-11  Calculate the inductance of a 20-turn air-core solenoid if its length is 4 cm and the radius of
its circular cross section is 0.5 cm.

Solution:

L UNZS  dm < 1077 % 20% % 7(0.005)?
o 0.04
= 0.987 uH.

Exercise 5-12  Determine currents i1 and /7 in the circuit of Fig. E5-12, under dc conditions.
Ly

T

6A( 4 $4kQ L2 L3

6 kQ

Figure ES-12



Solution: Under dc conditions, inductors act like short circuits.

Ly

6A(} 34k Ly Ly

6 kQ

The 6-A current will flow entirely through the short circuit representing 3. Hence,
i1 =0, n=0A.

Exercise 5-13  Determine Leq at terminals (a,b) in the circuit of Fig. ES-13.

a 2 mH
—F
6 mH 12 mH
b

Figure E5-13

Solution:

Leq=2mH+ (6 mH || 12 mH)

6x12
—
(_+6+12) mH

= 6 mH.

Exercise 5-14  If in the circuit of Fig. E5-14, v(07) =24 V, determine v(z) for r > 0.

AN

o (™

(=0 +
20kQ3 5 uF == uc

Figure E5-14

Solution:
v(t) = v(0) e /7
= v(0) o 1/RC

— 2471V forr > 0.



Exercise 5-15 Determine vy(#) and va(t) for r > 0, given that in the circuit of Fig. E5-15 C; = 6 uF.
C; =3 uFE R =100 kQ, and neither capacitor had any charge prior to r = 0.

12vi*
Cr—= v

Figure E5-15

Solution:
01(0) =12(0)=0 [given]
Vi(eo) +a(0) =12V [At # = oo, capacitors act like open circuits]
C1V1(e2) = Co07(=e), [Eq. (5.46)].

Hence,

C1v1(e0) = CQ[IQ—U][OO)].
which leads to
&)
C] —I—Cg
Dy(e0) =12—-4=8 V.

Dy (o) = 12 =4V,

Also,
C1(C>

Ci1+O

Hence,
01(r) = V1 (0) + [V1(0) = V1(o0)]e /"
=4(1 — _5’) V, fort >0,
2(1) = V2(o0) + [02(0) — Va(e0) e
=8(1-e)V. forr>0.

Exercise 5-16  Determine /1(r) and i»(r) for 7 = O, given that in the circuit of Fig. E5-16 L = 6 mH. L, =
12mH, and R =2 Q. Assume i1(07) = i2(07) = 0.
A
A : l_
t=0 ' 2

1.8A( 1 R% ng ng

Figure E5-16




Solution:
1 f
1(t)=— [ v(t)dt
i =, [

1.8R [?
_ 1ok / o300t 4,
0

Ly
L8R [0
Ly [-500],

1.8 %2 _500¢
— | —
so0L, ¢

=1.2(1 =% u(r) A,
ih(t) = LLZ/OI‘U(I) dt

I t
- V(1) dt
12><10—3fo ()¢

=0.6(1—e") u(r) A.

Iixercise 5-17  The input signal to an ideal integrator circuit with RC = 2 x 1073 s and V. = 15 V is given
by vs(r) = 2sin 100r V. What is vou (r)?

Solution:

l f
vom(f):—ﬁ : U di + Vo (fo)-
0

Assuming the integration started at fp = 0 at which time v, (0) =0,

1

vl =510

t
f 2sin 1007 dt
0

. t
= 35103 x 100 U0l

= 10[cos(100¢) — 1] V.

Exercise 5-18  Repeat Exercise 5-17 for a differentiator instead of an integrator.

Solution:

dv;
DOUI (f) — —RC Tfl

i
— 2% 1073 (%[zsm(loof)]

= —0.4cos(100¢) V.

Exercise 6-1  For the circuit in Fig. E6-1, determine v (0), ip(0), vL(0), ic(0), ve(ee), ip(e=).

40 L iL ic
W 4115
L
1oV + (=0 6 Q C ——vc

Figure E6.1



Solution:

Before r = 0:
40 lL(O_)
VWA |
v+ 693 C ve(0)
- 6
ve(0) = ve(07) = 6 10=6V,
10
iL(0) =i(07) = 156
Afterr =0:
VL i ic
L
6 Qg o
v(0) = —vc(0) = =6V,
0
ic(0) = ir(0) — “C(( N
8]

Uc(ee) =0 V (no sources and closed loop access to resistors),

i.(e2) = 0 A (no sources and closed loop access to resistors).

Exercise 6-2  For the circuit in Fig. E6-2, determine vc(0), i1.(0), v.(0). ic(0), ve(ee). and iy, (oo).

L oL 40
| T — o
L

ic
ve==~0C gzg

I+

12V

Figure E6.2



Solution:

Before 1 = 0:
VL i (07)
ic L
20
Ve C g
Hence:
ve(0) =vc(07) =0V (no sources and closed loop access to resistors),
iL(0)=i,(07)=0A.
Afterr =0:
I VL 4Q
T
ic L
+
voe=—10C %2 Q 12V
[
VL(0) = ve(0) — i (0) x4 — 12 =—12V,
V(0
ic(0) = C:,( YN
>
Uc(oe) = 12V=4V,
=) =573
: Uc(e0) — 12
fL(OO) — ( 1 = —2A.
i1(e0) 40
—— YAAYA
L
ve(eo) C %29 Tlzv




Exercise 6-3  After interchanging the locations of L and C in Fig. 6-9(a). repeat Example 6-4 to determine
V() across C.

R
—WWA o} g
Ic t=0
C—= L v ng t I
R

Solution:

Before r =0:

| |
¢y MU 3k,

\ "

— — —

Uc(0) = ve(07) =0V (assume capacitor initially uncharged),

B Ry 10
L (0) =i (07) = —= _J — 2= 1.961 A.
L(0)=i(07) = = b = 55770 ’

Afterr =0:

Ry
VWA

ic




ic(0) = —i(0) = —1.961 A

ic(0) 1.961
) =="="5 70"

R=R{+Ry;=201Q.

—392.2 VJ/s,

Since R, L, and C are the same as in Example 6-4:

R
o = — = 201 Np/s,
2L

|
Wy = —— = 200 rad/s,

VLC

Apply new initial conditions:

ve(0) =A1+Ay =0,
VL (0) = 5141 + 5245 = —392.2,

which leads to

392.2 392.2
A= 22 ~9.79V,
T s s CI81—(=221)

Ay=—A; =979V,
ve(t) = (A1’ +A2e™ ) ult),
Ve(r) =9.79(e 2 — e By y(r) v

Exercise 6-4  The switch in Fig. E6.4 is moved to position 2 after it had been in position | for a long time.
Determine: (a) vc(0) and ic(0), and (b) ic(7) forz = 0.

20 Q 10 Q
VAWA 0 A%
=0

ng 10 mF == uc Tl40V

ic

Figure £6.4



Solution:

Before r = 0:

Aftert =0:

20 Q 10 Q2
VWA o) vWA
iL(07) ve(07) 40V

Vc(0)=vc(07) =40V,
iL(0) =i (07)=0A.

1113% 10 mF == vc

ic(0) = —iL(0) = 0 A,
ic(0)

ve(0) = C =0,
R 20

N 10,
“=3L T e

1 1
=TI T Jixool

Since o = @, the circuit is critically damped. Apply initial conditions:

ve(t) = (Bi+Bat)e ™ u(t),
ve(t) = [—(B1 +Bat)oe ¥ +Bae “] u(t),
vi(t) = [(1 — at)By — aByle ™ u(t),
vc(0) = By,
By = vc(0) = 40,
v&(0) = By — By,
B> = v¢(0) +aBy,
B2 =0+ 10 x 40 =400,
ic(t) = Cvog(r),
=C[(1 —ot)By —aBile™™ u(r),
= 0.01[(1 — 10r)400 — 10 x 40]e™"* u(1).
= —40re 1" u(r) A.



Exercise 6-5 The circuit in Fig. E6.5 is a replica of the circuit in Fig. E6.4, but with the capacitor and
inductor interchanged in location. Determine: (a) ir,(0) and vr.(0), and (b) ir.(r) forz = 0.

20 Q 21 10 Q

AWAA o AWAA
:=0’7‘

I Hg 10 mF == uc tlaov

ic

Figure E6.5

Solution:

Before t = 0:

20 Q 10 Q
WAW——0 WA
C vc(07) i (0M) t40V

ve(0) =vc(07) =0V,

40
iL(0)=iL(07) = 0= 4 A.
Aftert = 0:
20 Q
VAA
10 mF == vc 1 H=x{v,

L




Since the capacitor is initially a short circuit:

VL(0) = —20iL(0) = —20 x 4 = —80 V,

R 20
_ L —10.
=327

o= - g
0T VIC VIx001

The circuit is critically damped.
iL(t) = (B1+Bar)e ™ u(t),
i (1) =[(1 — ar)By —aBile™ ™ u(t),
By =ip(0) =4,

(0
By =i} (0)+ aB; = L£)+a81.

80
=~ +10x 4= —40.

Hence
iL(t) =4(1—100)e ' u(r) A.

Exercise 6-6  Repeat Example 6-4 after replacing the 8 V source with a short circuit and changing the value
of Ry to 1.7 Q.

Solution:
Ry
VWA 0 P
I
L g C () ng T IS
Before 1+ = 0:
Rl Rs
vWA o] vWA

where we used source transformation on (Is,R). From the circuit

v(0)=v(07)=ILR;, =20V,
iL(0)=iL(07)=0A.



Afterr =0:

L _
ic(0) _ iL(0)
’Uf 'O = = — f— 0_
Jj

a:iz Ri+R> _ I.T—I—O.__ _ 190,

2L 2L 2 % 0.005

] ]

oy = 200,

~ VIC _ /0.005 x 0.005

Wy = 1/ ©F — o2 = /2002 — 1902 = 62.45.

V(1) = (D1 cos wat + Dy sinwat)e™* u(t).

U{U) = Dj.
Dy = v(0) =20,
o v(0) 190 x 20 _
2T T oy 62.45

V() = (20¢0s62.45¢ +60.855in62.45t)e 19 u(r) V.

Exercise 6-7  Determine the initial and final values for 7 in the circuit of Fig. E6.7, and provide an expression

forip(r).

2H L

A1)
| +DL— )
15mA(4) 4003 ==s5mF 4070 3800
| T

Figure E6.7



Solution:

Before r — 0O:
i.(07)
1smA(}) 4008 () 3800
I
40 % 80
= 0.015( =0.015 =0.4,
ve(0) =0.015(40 Q|| 80 Q) =0.01 10550 0.4
, ve(0) 0.4
= = —— =0.005.
iL(0) = =g 5o =000
Afterr =0:
2H L
+ + VL —
15mA(}) 4003 ve==5mF
. vL(0)  vuc(0) 04
L(0)= — = —=0.2,
L0 ==, L 2
i(e2) = 0.015 (L acts like a short circuit at t = o)
I 1 s
~ 2RC  2x40x0.005 T
1 I
= = = 10 rad/s,
@ VLC /2 x0.005
0q =/ ©F — 02 = 9.68 rad/s.
iL(r) = [iL(o0) + e~ ¥ (Dy cos gt + D, cos wgt )],
Dy = i (0) —ip(e0) = 0.005 — 0.015 = —0.010,
nlf . 0 - » oo
py = L) =) _ g8,
g
Hence,

i(1) = {15—[10c0s9.68 — 18.085in9.681]¢ >} mA.



Exercise 6-8  In the parallel RLC circuit shown in Fig. 6-13(b), how much energy will be stored in L and C
atr = oo?

I iR i(1) ic
I uf) 1 R . C == (t)
Solution: At¢ = =, L is a short circuit:
ve(ee) =0,
we(e0) =0,
."L(OO) =1,

1 1
Wi () =5 L i# (o) = 3 LI%.

Exercise 6.9  Develop an expression for ic() in the circuit of Fig. E6.14 for ¢ > 0.

=0 iL ic

S
— —
b~
O
||
I

Figure E6.9
Solution:

Before r = 0:

‘U(:(U) = 0,
iL(0) =0.
Afterr =0:
uL(0)  ve(0)
"(0) = = =0
i (0) 7 I
iL(==) =1y
] l
o = = = 0.
2RC 2 xoex(C
|



Since a is less than @y, the circuit is underdamped:

g =/ 0f — a? = ay,

Dy =i (0) — iy (00) = 0— Iy = —Io.

i (0)+abDi _0—0xly _

Dz: =
g o

0,

iL.(t) = ip(e0) + [Dy cos gt + Dy sinwgtJe ™™,
iL(t) = 1o — Ipcos apt = Ip(1 — coswyt),
fc(r‘) =1Iy— f]_,(.f) =1Iy— (1’0 —[()COSO:J(]J')

= [pcos wyt.

Hence, without a resistor in the circuit, the circuit behaves like an oscillator.

Exercise 6.10  For the circuit in Fig. E6.10, determine ic () for¢ > 0.

y 4
c - .
=0 IL e
Io( 4
L C ——=
Figure E6.10
Solution:
Before + = 0, there are no sources:
Dc(O) =0,
iL(0) =0.
Atr=20:
ic(0)=2—iL(0) =2,
. vp(0)  Ric(0) 3x2
4 0 = = = = 3.
<@ »O
I ]
2 A T L C
L C
| |




Afterr=0:

The circuit is underdamped:

i, _ _dic
dt dt
RE—mUH—Ligzﬂﬂﬂﬂ+vdﬂ

dic .
2R—L = 2Ric(t) =vcl(t)

d2ic dic duc
—LC =S =2RcZE 0 E

dt? dt T dt
d“ic 2R dic 1

di? +f dt +LCI

2R I
ic +—ic+—ic=0,

L LC
ie(0) = —i{ (0) = -3,
ic{m):Q
_2R_2><3_%
a=T =5 =3

1 |
b= —= =25,

LC 2:x0.02
a=2=15

wg =1/ of —a?=+1/25—-152=4.77,

Dy =ic(0) —ic(ee) =2-0=2,
(0)+aD B —34+1.5x%2 B
Mg 4.77
ic(t) = [ic(e0) + (D} cos wgt + D2 sinwgt e~ * ] u(t),
ic(t) = (2e* cosd.77t) u(t) A.

l'f
Dy = c



