value:

10.00 points

A 60-/4F capacitor has energy w(t) = 10 cos? 377t J and consider a positive v(f). Determine the current through the capacitor.

The current through the capacitoris  -13.060 + 2% sin(377t) A.

Explanation:
V4
w() = Clui8)

((n)2=242

9 2x10cos4(377f)
(W) "= —F 15

(V(1))? = 333333.3 cos?(377t)

v(t) = £577.4 cos(377t) V

Assume that v(t) = 577.4 cos(377t) V.
i1 = C4%

i(f) = 60 x 1078 F x 577.4 x (=377 sin(377%)) V
i(f) = -13.060 sin(377t) A

The current through the capacitor is -13.060 sin(377t) A.



2 value:
L ]

10.00 points

The voltage across a 4-/F capacitor is shown in the given figure.

v(h) VA
10 -
0 L L ] s
2 4 6 8 f (ms)
-10

Find the currents for the ranges given below.

The currents at the given ranges are as follows:

ForO<t<2ms,ic(f) = 20 mA
For2ms <t<6ms,ig(f) = -20 mA
Foré ms <t<8ms, ig(f) = 20 mA
Explanation:

For 0 <t<2ms, ic(t) = 4 x1076 d(5000¢)/dt = 20 mA.
For 2 ms <t <6 ms, ic(t) = 4 x1078 d(20 — 5000t)/dt = —20 mA.
For 6 ms <t <8 ms, ic(t) = 4 X106 d(—40 + 5000t)/dt = 20 mA.

The currents at the given ranges are as follows:
For 0 <t<2ms, ic(t) =20 mA

For2 ms <t<6 ms, ic(f) =-20 mA

For 6 ms <t <8 ms, ig(f) = 20 mA



3 value:
* 10.00 points
A capacitor has the terminal voltage
o0V t<0

V=
}43-100@r Be'GOOtV, £>0
The capacitor has an initial current of 2 A.

Find the constants A and B if the capacitance is C = 4 mF.

The constants Aand Bare 671+2% and -11 2% , respectively.

Explanation:

i= C%% = —100ACe™ 1" — 600 BCs™ V! (1)

i(0) =2 =-100AC - 600BC — 5=-A-6B (2)
v(0")=v(0") > 50=A+B (3)
Solving (2) and (3) leads to A =61 and B = -11

The constants A and B are 61 and —11, respectively.



value:

10.00 points

A capacitor has the terminal voltage
o0V t<0

V=
}43-100@r Be'GOOtV, £>0
The capacitor has an initial current of 2 A.

Find the capacitor current for t > 0, where the capacitance C = 4 mF.

The capacitor currentis i=  -24.4+ 2% e 100t + 26,4 + 2% 500t A

Explanation:

i=(-100 x 61 x 4 x 10~3¢~1008) + (600 x 11 x 4 x 103600ty = _24 4¢-100f + 26 46001 A
The capacitor current is i = —24.4e~100t + 264676001 A



5 value:
¢ 10.00 points

A 4-mF capacitor has the current waveform shown in the given figure. Assume that v(0) = 10 V.
i(f) (mA) A
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5
0
-5 F

=
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Find the value of voltage for6 s <t< 8 s.

The value of voltage v(f) =[( 25+x2% )t—( 25+2% )] V.



Explanation:

v= —Cfoxdt+v(0)—10+ T L1 [riddt

ForO<t<2s,i(t =15mA

(t) =10+ —— 115dt =10 + 3.75¢

v(2)=10+75=175V
For2s<t<4s,i(t)=-10 mA,

., -
() = o=z |2 it dt + v(2) = % At 4 17.5=225— 25!

v(4)=225-25%x4=125V
Fords<t<6s,i(t)=0,

() = s [,0dt + v(4) =125V

For63<t<83 l(t)-10mA

w() = {1°><110°_ [1dt+ v(6) =2.5(¢—6) +12.6=2.5¢—2.5

Hence,
v(f) = [2.5t - 2.5] V

The value of voltage v(t) = [2.5t — 2.5] V.



value:

10.00 points

Find the voltage across the capacitors in the given circuit under dc conditions, where R1 =66 Q and Ry = 17 Q.

10Q 50 Q
VWA VWA
+ R, +
B 60V

The voltage across the capacitors are vy = 42.58+2% Vandvp=  49.03+2% V.

Explanation:

Under dc conditions, the circuit becomes as shown below:

10 Q . 50Q
12

< AN >
L =R, +

60V

i2 =0

= Y
66+ 10 -+ 17)

i1 =0.65A

V4 = 66iy = 42.58 V
Vo = 60 — 17iy = 49.03 V

The voltage across the capacitors are v4 =42.58 V and v, = 49.03 V.



value:

10.00 points

Determine the equivalent capacitance for the given circuit, where C=6 F.

C 12F
| [
. |
3F =— —— 6F
1
© 1
4F

The equivalent capacitance is  4.00 + 2% F.

Explanation:

4F inserieswith12F =4 x12/(16) =3 F
3Finparallelwith6 Fand3F=3+6+3=12F
6 F inserieswith12F =4.00 F

i.e. Ceq=4.00 F

The equivalent capacitance is 4.00 F.



8 value:
[ ]

10.00 points

Find the equivalent capacitance in the given circuit if all capacitors are 30 /F.

Ceq

The equivalent capacitance is  16.364 + 2% IF.

Explanation:

30 HF in parallel with 30 “F = 60 MF

30 MF in series with 30 “F = 15 1F

15 KF in parallel with 30 #F = 45 IF

Hence, the circuit is reduced to that shown below.

Ceq

1/Ceq = ((1/45 IF) + (1/45 KF) + (1/60 KF) )

1/Ceq = 0.0611 HF
Ceq = 16.364 IF

The equivalent capacitance is 16.364 /F.



9 value:
¢ 10.00 points
In the given circuit, assume that the capacitors were initially uncharged and that the current source has been connected to the circuit long enough for
all the capacitors to reach steady-state (no current flowing through the capacitors). Also assume that R = 8 kQ.

30 4F 30 uF

15 mA T) §R — 10 uF —— 18uF =— M uE

Determine the voltage across each capacitor.

The voltage across each capacitor is as follows:
Vio= 120.00+£2% V

V3= 60.00+2% V
vig= 60.00+x2% V
Vg = 24.00+2% V
Voo = 36.00+2% V



Explanation:

Reducing the capacitance starting from right to left,

In the given figure, 30 HF is in series with 20 HF.

Therefore, the equivalent capacitance is (30 x 20) #F/(30 + 20) HF = 12 HF.
In the given figure,12 HF is in parallel with 18 HF.

Therefore, the equivalent capacitance is (12 + 18)H#F = 30 HF.

vio0 =15 mA x 8 kQ = 120.00 V

v3p = 120.00/2 = 60.00 V
vig = 120.00/2 = 60.00 V
v3g = [20 1F/(30+20) /4F] x (60.00 V) = 24.00 V
voo = [30 #F/(30+20) 1F] % (60.00 V) = 36.00 V

The voltage across each capacitor are as follows:
Vip = 120.00 V

V3p = 60.00 V
vVig = 60.00 V
V3p = 2400V
Voo = 36.00 V



1 O :f)hi)eo points

In the given circuit, assume that the capacitors were initially uncharged and that the current source has been connected to the circuit long enough for
all the capacitors to reach steady-state (no current flowing through the capacitors). Also assume that R = 8 kQ.

30 uF

30 uF

15 mA<‘> = == 104F

18 uF

—— 20uF

Determine the energy stored in each capacitor.

The energy stored in each capacitor is as follows:

wio= 72.00%2% mJ
w3g= 54.00%+2% mJ
wig= 3240+x2% mJ
w3g= 864+2% mJ

Woo= 1296+2% mJ

Explanation:

w10 =[0.5x%x10
w3g = [0.5 x 30

wig =[0.5x 18
wgg = [0.5 x 30
wpo = [0.5 x 20

x 1202 x 107%1J=72.00mJ
x 602 x 10761 J =54.00 mJ
x 602 x 10761J =32.40 mJ
x 242x10%]1J=8.64mJ

x 362 x 1076]J=12.96 mJ

The energy stored in each capacitor is as follows:

Wi = 72.00 mJ
W3p = 54.00 mJ
wqg =32.40 mJ
wgg = 8.64 mJ

Wop = 12.96 mJ



.

value:

10.00 points

The voltage across a 57-mH inductor is given by v(t) = [5e~2f + 2t + 4] V for t > 0. Determine the current i(f) through the inductor. Assume that i(0) =
0A.

The current through the inductor is i(f) = [- 43.86 + 2% e 2+  1754+2% 2+ 70.18+2% t+ 43.86+2% ]A.
Explanation:
v=1Ldi . i=1[idr + i(0)

i= gt [o (5¢72F+ 26+ 4) d1+0

- 1 g2t # d
i= 55 (55 +27+4r)0
- 1 -2t 2

= [—2.53 + ¢ +4r—(—2.5)]

i = [-43.86e72t + 17.5412 + 70.18t + 43.86] A

The current through the inductor is i(f) = [-43.86672f + 17.5412 + 70.18t + 43.86] A.



1 2 ® :?)ILSO points

If the voltage waveform in the given figure is applied to a 28-mH inductor, find the inductor current i(t) for 0 < t < 2 s. Assume i(0) = 0.

v(t) A
)
5 b
0 | >
| 2 1(s)
ik |

The inductor currentfor 0 <t< 1sisi(t)=( 89.29+2% )2 A
The inductor currentfor 1 <t<2sisi(t)=[ 357.14+2% — 357.14+2% t+ 89.29+2% t2]A.



Explanation:

i) =3 [od dt+ i(0)

For0<t<1,\£=5t

= e (£,
28x10-3 \ 2 /g

T h 2
= Z a0 !

i(f) = 89.29 2 A

i(1) = 89.29 x 12 =89.29 A
For1<t<2, \t/=-—10 +:5¢

i= = [1(— 10+ 58 dr+ i)

1 (_ 2\
i= 1 | 10t+57—)1+89.29

. 5 o 24 &
= e TP ( A4t+t )1 + 89.29

i = 89.29(—4t + t2 + 3) + 89.29

i = (89.29 x —4)t + 89.292 + (89.29 x 3) + 89.29
i = —357.14t + 89.29f2 + 357.14

i(t) = [357.14 — 357.14t + 89.29f2] A

The inductor current for 0 < t < 1 s is i(f) = 89.29 £ A
The inductor current for 1 < t < 2 is i(f) = [357.14 — 357.14t + 89.29¢2] A.



13 * :?)Ilgo points

Consider the given circuit under dc conditions, where R=30 Q.

2Q

2F "'L

3a(d) %R B %0.5}1

S +
Il
[l

Find the voltage v¢.

The voltage vpis 0+2% V.

Explanation:

According to current division, the voltage vgis 0 V.

The voltage v is O V.



14 %Lbeo points

Consider the given circuit under dc conditions, where R= 30 Q.

2Q

Find the energy stored in the inductor.

The energy stored in the inductoris 2.0+ 2% J.

Explanation:
wy=5Lit*=%(3)(28)°=20]

The energy stored in the inductor is 2.0 J.



15.

value:

10.00 points

Consider L = 30 mH in the given circuit and calculate the value of R that will make the energy stored in the capacitor the same as that stored in the
inductor under dc conditions.

SACD 20 gL

The value of R that will make the energy stored in the capacitor the same as that stored in the inductor under dc conditions is  13.69 + 2% Q.




Explanation:

Under dc conditions, the circuit is equivalent to that shown below:

R
W\
e + ve _.—IL

WD e .

(SA)_R 2

= R+2Q

vo=Riy=

— 2 _ -6 100R“
WC—?CUC =80 x10™ Xm—

wi=4Lig?=4x30x10~% Hx —100

K+ 2)
If we=wy,
80x10~ 6)( 100R“  __ 15.0x10~¥x100
®+27 R+ 2)

— J15.0x107% —
R_\(W_ls.wﬂ

The value of R that will make the energy stored in the capacitor the same as that stored in the inductor under dc conditions is 13.69 Q.



1 6 ‘ \1,?)'%20 points

Determine the equivalent inductance Lgq at terminals a-b of the given circuit, where L = 16 mH.

10 mH
411

60 mH
T ——

L 20 mH
a o——TIn\ A11A ob

30 mH
s | S

The equivalent inductance Lgq at terminals a-b of the circuitis ~ 7.222 + 2% mH.

Explanation:

t=#+t75+ =15~ L=10mH

Lag=(10][(16 + 10)) mH =[5 ero- mH=7.222 mH

The equivalent inductance Lgq at terminals a-b of the circuit is 7.222 mH.



17 value:

10.00 points

Find the equivalent inductance Lgg in the given circuit, where L =5 Hand L4 =49 H.

L
4112
gL éL
L L L
TN 411 A1
.
0 ) o—
Leq

The equivalent inductance Lgq in the circuitis  4.56 + 2% H.

Explanation:

The given circuit is equivalent to that shown below:

L/3 L L/3

19 X ©2.334)

Log=1]| (Ll + %L) = L)|52.334 = (5||52.334) = 57 5z33a H=456 H

The equivalent inductance Lgq in the circuit is 4.56 H.



1 8 ° )I/?)hé)eo points

Determine the equivalent inductance Lgq that may be used to represent the inductive network of the given figure at the terminals.

di
dt
_'>4H
ao 4115 + -
L
—_— %31{ 5H
b o

The equivalent inductance Lgq used to represent the inductive networkis ~ 6.625 + 2% H.



Explanation:

2%
! 4H i2
—_— >
ao A11R + -
; vI ill \/
=g
V— W%BH §5H
b o

_ 7 4
LetV=Leaggt (1)
v=w1+vz=4%+v2 (2

i=h 4+ i=i—101 (3)

- 131 dy v
v2=3grordr =3 (4)

—vp+24k +5%2 =0

a
vz—2 +5 "2 (5)

Incorporatlng (3 ) and (4) into (5),
vp=24 + 54 — 551 =74 52

(1+§) 74

Z1 dar
V2= ar

Substltutlng this |nto (2) gives
v=Ag+ T =T @

Comparlng this with (1),
Leg= —g— =6.625 H

The equivalent inductance Lgq used to represent the inductive network is 6.625 H.



1 9 %lgo points

The switch in the given figure has been in position A for a long time. At ¢ = 0, the switch moves from position Ato B. The switch is a make-before-break
type so that there is no interruption in the inductor current. Consider the value of current /=4 A.

4Q B
AW O tr=0A0

‘y
2v (@) 0_5H§} §59 OFr

Find the current i(f) for t > 0.

The current i(f)is ( 3+2% — 7+2% e~ 8%2% A

Explanation:

When the switch is in position A, i = —4 A = i(0)
When the switch is in position B, i(occ) = 12/4 =3 A
T=L/IR=1/8

i(t) = i(o0) + [{(0) — i(oco)]e=* 7

i(f)=(3-T7e ) A

The current i() is (3 — 7e78%) A.



2 O \1/?)“30 points

The switch in the given figure has been in position A for a long time. At ¢ = 0, the switch moves from position Ato B. The switch is a make-before-break
type so that there is no interruption in the inductor current. Consider the value of current /=4 A.

4Q B
AW O tr=0A0

Y
2v @) 05H 3}’ § sa (D

Find the voltage v(f) long after the switch is in position B.

The voltage v(f) long after the switch is in position Bis 0+ 2% V.

Explanation:

At steady state, the inductor becomes a short circuit so that v=0 V.

The voltage v(f) long after the switch is in position Bis 0 V.



