Solution of ECE 300 Test 3 S11

Please check your numerical algebra and arithmetic very carefully and be sure that Kirchhoff's and
Ohm's laws and the defining equations for capacitors and inductors are satisfied, with the correct
signs, everywhere and at all times.

In the RC circuit below, if i(t) =2A attime tr=1s,what is the numerical rate of change (time

derivative) of v(¢) at the same time in V/s ?

R=12Q , C=25uF
i(t)

—
+

R Vi) =< ¢

} S 24 g 000 vis
. C  25uF



2. (6 pts) In the RL circuit below, if v(¢)=18V at time 7 = 45, what are

(a) The numerical rate of change of i(t) at the same time in A/s?

(b)  The numerical rate of change of v(¢)at the same time in V/s?

R=1200Q , L=250uH
i(9)

—

+

R V() L

=172,000 A/s

di(r) di(r) v(r) [di(z) v(4) 18V
v(t)=L 4 :Tt:{ tl%—

L 250uH

V(t)z_Ri(t):[d;y)}:_k{d;(t’)}:{d(vjf’)} =—R[dl(t)} = ~1200Q % 72,000 A/s = — 86,400,000 V/s
t=4s t=4s



3. If i, () =—1+3u(¢), find the following numerical values. (Useful fact: {dl:ift)} =0.)
1=0"
(a) V(0+)
® i,(07)
© (o)
) dv(t)}
L dt | _
(e) le(t):|
L dt 1=0"
L dt
R=22Q , L=20mH , C=10uF
+ +iR(t) *iL(t) *ic(ﬂ
i(0) D v <R L ==C
Before time 1 =0,1,(t)=—1A , v(1)=0V , i,(t)=-1A , i.(t)=0A , i (r)=0A
Attime =0, i (1)=2A, v(t)=0V , i,(t)=-1A , i.(t)=3A , i (t)=0A
. 0+ .
av()] _ic(0") _ 3a 300,000 vis o s () _ 1[av(0)] 300,000 Lo
d |, C 10uF d Rl dt |_. 220
. 0+
|:dlL(t):| _MO)_ov
dar | _ L 20mH
lv(l)=lR([)+lL(t)+lC(t):>dl‘(t)=le(t)+d1L(t) dlC(t):> dlv([) - le(t) + dlL(t) + dlC(t)
dr dt dt dt d |, d |, da |, dt
=0 =0
[dlf(t)} =—[d1R(t)} = 13,636 Als
dt =0+ dt =0+




4. If v,(t)=8—12u(#), find the following numerical values.

@ (o)

®  v.(07)

© v, (0)
[di(r)

@ | dt 10+

(e) dVR(t)i|

(f) dVL (t)j|

R=10kQ , L=4mH , C =280nF
V()

Before time t=0, v, (1)=8V , i(t)=0A , v,(1)=0V ,

Attime =0, v (1)=—4V , i(1)=0V , v, (t)=-12V , v (1)=8V , v,(t)=0V

. 0+ _ .
|:dl(t):| _ v, (0%) _Zlv_ -3,000 A/s = dve(1) = R{dl—(t)} =10,000Q x (-3,000A/s) = —30,000,000 V/s
dar | _. L 4mH dt dr | _.

.
{dvc(t)} _i(0") _ oA oV
. C  280nF

dvx(t): dvR(t)+de(t)+de(t)

Vo (1) = ve(6)+v, (1) +ve () =

dt dt dt dt
dv, (1) | _[dve(t) . dv.(1) . dv, (1)
dt =0+ dl =0+ dt =0+ dt =0+
—_ —_

=0 =0

dvi ()] _ 14| 50 000,000 Vis
dt =0+ dt =0+ ’ ’




5. Find the numerical values of ¢ and w, in these circuits.

()

V.=34V , I, =15A , R =24Q ,R,=19Q ,L=28mH , C =300nF
1 L

Series RLC. Therefore

R, RIR, 106047Q
2L 2L  2x28mH

=189.3688 /s

1 1
), = =
¢ JLC 28mH x 300nF

=10,911/s

(b)

V.=11V , I,=—2A , R =10Q ,R, =33Q, R, =8Q
R,=15Q , L=50uH , C=22uF

Series RLC. Therefore

R, R+(R+R)IR, 10Q+(33Q+8Q)I15Q 20.9821Q
2L 2L B 2x50uH ~ 100uH

=209,820 /s

1 1
W, = ———=———=30,151 /s

JLC  [50uH x 224F



Solution of ECE 300 Test 3 S11

Please check your numerical algebra and arithmetic very carefully and be sure that Kirchhoff's and

Ohm's laws and the defining equations for capacitors and inductors are satisfied, with the correct
signs, everywhere and at all times.

In the RC circuit below, if i(z)=2A at time ¢ =1 s, what is the numerical rate of change (time
derivative) of v(¢) at the same time in V/s ?

R=12Q , C=35uF
i(t)
—
+

R v(7) T~

=——+=——=57,100 V/s
C 35uF

i(;):cdv(t):,dv(t):i(t):[dv(t)} () 24



2. (6 pts) In the RL circuit below, if v(¢)=18V at time 7 = 45, what are

(a) The numerical rate of change of i(t) at the same time in A/s?

(b)  The numerical rate of change of v(¢)at the same time in V/s?

R=1200Q , L=350uH
i(9)

—

+

R V() L

V(t):Ldi(t):}di(t)_v(t):{di(t)} _v(4)__18v _ 51,429 Als
. L 350uH

V()= —rRi(r) = | D |- gl ATV i 000 51,400 Avs = 61,680,000 Vis
dt dt dt =45 dt 1=4s



3. If i,(t)=-2+5u(z), find the following numerical values.
(a) V(0+)
® i,(0%)
© (o)
) dv(t)}
L dt
| diy (1)
© L dt :|t—()*
[di. (1)
® | dt l_(ﬁ

du(t)} ~0)
e | _

(Useful fact: {

R=22Q , L=20mH , C=10uF

i) D

+ 0 0 §ico
v(t) SR L A~C

Before time 1 =0, i,(1)=-2A , v(t)=0V , i,(1)=-2A , i.(t)=0A , i.(t)=0A.

Attime r=0", i (1)=3A , v(1)=0V , i,(1)=-2A , i,

_iC(O*) 5A

(t)=5A, i (t)=0A

_500,000V/s

R

| ) SA g0 000 vis o ial) 1] v(0)
dt |, C  104F dr W

ov

[M} _v(©)

dt

dt

=22,727 Als
22Q

=——=0A/s
L 20mH

-l L L

—_—
=0 =0

dic ()

dt

:|t—0+



4. If v, (t)=6—15u(t), find the following numerical values.

@ (o)

®  v.(07)

© v, (0)
[di(r)

@ | dt 10+

(e) dVR(t)i|

(f) dVL (t)j|

R=10kQ , L=4mH , C =280nF
V()

Before time t =0, v, (1)=6V , i(t)=0A , v,()=0V , v.(t)=6V , v (t)=0V.

Attime 1=0", v (1)=-9V , i(t)=0V , v, (1)==15V , v.(1)=6V , v,(r)=0V

. 0+ _ .
|:dl(t):| _ v, (0%) _ IV -3,750 A/s = dve(t) = R{dl—(t)} =10,000Q x (-3,750A/s) = —37,500,000 V/s
dar | _. L 4mH dt dr | _.

.
{dvc(t)} _i(0") _ oA oV
. C  280nF

dvx(t): dvR(t)+de(t)+de(t)

Vo (1) = ve(6)+v, (1) +ve () =

dt dt dt dt
dv, (1) | _[dve(t) . dv.(1) . dv, (1)
dt =0+ dl =0+ dt =0+ dt =0+
—_ —_

=0 =0

dv. ()] _ 14| 57 500 000 vis
dt =0+ dt =0+ ’ ’




5. Find the numerical values of ¢ and w, in these circuits.

()

V.=34V , I, =15A , R =24Q ,R,=19Q ,L=38mH , C =300nF
1 L

O o O

Series RLC. Therefore

R, RIR, 10.6047Q
2L 2L  2x38mH

=1395 /s

1 1
), = =
¢ JLCc  /38mH x 300nF

=9,366 /s

(b)

V=11V , I, =—2A , R =10Q ,R, =33Q , R, =8Q
R,=15Q , L=80uH , C=22uF

Series RLC. Therefore

R, R+(R+R)IR, 10Q+(33Q+8Q)I15Q 20.9821Q
2L 2L B 2 x 80uH ~ 160uH

=131,100 /s

1 1
), = =
" JLC /80uH x22uF

=23,837/s



Solution of ECE 300 Test 3 S11

Please check your numerical algebra and arithmetic very carefully and be sure that Kirchhoff's and
Ohm's laws and the defining equations for capacitors and inductors are satisfied, with the correct
signs, everywhere and at all times.

In the RC circuit below, if i(z)=2A at time ¢ =1 s, what is the numerical rate of change (time
derivative) of v(¢) at the same time in V/s ?

R=12Q , C=125uF
(1)

—
+

RS VO =

R =16,000 V/s
C ~ 125uF

dv(t)} i() 24



2. (6 pts) In the RL circuit below, if v(¢)=18V at time 7 = 45, what are

(a) The numerical rate of change of i(t) at the same time in A/s?

[d_@} - ws

dt

(b)  The numerical rate of change of v(¢)at the same time in V/s?

|:dV_(t):| = V/S
dt t=4s
R=1200Q , L="750uH
(1)
—
+
R§ V(1) §L

= = 24,000 A/s

_di(r) __di(r) () [di(r)] _v(4) 18V
=L = - :[ 1_45_ L 750uH

v(t)=-Ri(t) > [dj:)} = —R[di(t)} = {dv(t)l_% = —R[di(’)l_% = ~1200Q % 24,000 A/s = — 28,800,000 V/s



du(t
3. If i,(t)=—4 +9u(¢), find the following numerical values. (Useful fact: { Z( )} =0.)
g 1=0"

(a) V(0+)
® i.(07)
(c) i (0+)

) dv(t)}

® dic(t)}

R=22Q , L=20mH , C=10uF
+ +iR(t) *iL(t) *ic(t)

i(0) D v <R L —<C

Before time 1 =0, i (1)=—4A , v(1)=0V , i,(t)=—4A , i.(t)=0A , i (t)=0A.

Attime 1=0", i (1)=5A, v(1)=0V , i,(t)=—4A , i.(t)=9A , i,(t)=0A

i (0" .
av(r) =m=£=9oo,ooo vis = dia() _ L[ dv(D) | 900.000Vs _ 0 g9 o
a ], C 10uF dt R| dt |_, 22Q

dt |, L  20mH

dij(t):diR(t)+diL(t)+diC(t):[dis(t)} :{dig(t)} J{di;(t)} J{di;(t)}
=0+ ! =0+ ! =0+ ! =0+

—_—
=0 =0




4. If v,(t)=3—-"7u(t), find the following numerical values.

@ (o)

®  v.(07)

© v, (0)
[di(r)

@ | dt 10+

(e) dVR(t)i|

(f) dVL (t)j|

R=10kQ , L=4mH , C =280nF
V()

Before time t =0, v, (1)=3V , i(t)=0A , v, (t)=0V ,

Attime 1=0", v (1)=—4V , i(1)=0V , v, (t)=-7V , v.(t)=3V , v.(t)=0V

. 0+ _ .
|:dl(t):| _w(0)_ -1y = 1,750 Ns:dL(t):R{dl—(t)} = 10,0009 x (—1,750A/s) = 17,500,000 V/s
dar | _, L 4mH dt dr | _.

.
{dvc(t)} _i(0") _ oA oV
. C  280nF

dvx(t): dvR(t)+de(t)+de(t)

Vo (1) = ve(6)+v, (1) +ve () =

dt dt dt dt
dv, (1) | _[dve(t) . dv.(1) . dv, (1)
dt =0+ dl =0+ dt =0+ dt =0+
—_ —_

=0 =0

dv. ()] __ 4@ 15 500.000 vis
dt =0+ dt =0+ ’ ’




5. Find the numerical values of ¢ and w, in these circuits.

()

Series RLC. Therefore

(b)

Series RLC. Therefore

R, R+(R+R)IR, _10Q+(33Q+8Q)I115Q _ 20.9821Q

V.=34V , I, =15A , R =24Q R, =19Q ,L=78mH , C =300nF

v R,

1 L

TC (D [

R, RIR, 10.6047Q

2L 2L

"~ 2x78mH

=679788 /s

1

1
), = =
¢ JLCc  78mH x 300nF

=6,537 /s

V=11V , I, =—2A , R =10Q ,R, =33Q , R, =8Q
,=15Q , L=150uH , C =22uF

2L 2 x 150 uH

1

=69,940 /s

300uH

1

), = =
" JLC  J150uH x 22uF

=17,408 /s



