Solution of ECE 300 Test 7 S11

1. With reference to the circuit below fill in the blanks with numbers.

10V
Before ¢ =0 the capacitor current is zero. Due to the voltage source alone i, =i, =i, =—————————=-935mA
’ 22Q+50Q + 35Q

The three resistor voltages are then v, =-93.5mAXx22Q=-2057V, v,=-935mAx50Q=-4.675V and
v, =-93.5 mA x 35Q =-3.2725 V. The capacitor voltage is v,+ v, and that is —=7.9475 V. Due to the current source
alone v,(#) =100mA x 35QII(50Q +22Q)=2.3551 V, i, =2.3551 V/35Q=67.3 mA
i, =1, ==2.3551 V/(50Q2+22Q) = -32.7mA, v, =-327mAXx22Q=-0.7196 V and v, =-32.7mAx50Q=-1.635V
and v, =-v,=0.7196 V..

At r=0", due to the voltage source alone the capacitor voltage is still -7.9475 V and v, =-2 V. Therefore
v, =59475V, i,=59475/22Q=2703mA, i,=i,=-7.9475V/(50Q+35Q)=-935mA, v,=-4675V and

=-32725V, i, =i,—i, =270.3mA — (-93.5mA) = 363.8mA . Due to the current source alone, i, =0, the capacitor
voltage is still 0.7196 v, il =-v./22Q=-327 mA, i, =1,=0.7196V/(50Q+ 35Q)=8.5 mA ,

=8. SmA x50Q=04233V and =85mAX35Q2=0.2975V. The capacitor current is
i, =1,—1, =-32.7mA - 8.5mA = 41 2mA

At t — oo, capacitor current is again zero, current source is at zero and voltage source is -2 V.
i, =1, =1, = 2V/(22Q+50Q+35Q) = —18.7mA , v, = -18.7mA x 22Q =-04122V, v, = —-18.7TmA X 50Q = -0.935V,
v, =—18.7mA x 35Q2 = —-0.6545V and v, =v,+v,=-1.5895 V.

v,(07)=-27766 V. v,(07)=-631V  v,(07)=-09174 V v.(07)=-72279 V
v,(0)=52279 vV v,(07)=—42517V  v,(0")=-2975V v (0")=-72279 V
V,(00)==04122V  v,(0)==0935V  v,(0)=-0.6545V v (0)=-1.5895V

i(07)=-1262mA i,(07)=-1262mA i(07)=-262A  i.(07)=0mA

v

i(07)=2376mA  i,(07)=-85mA  i,(07)=-85mA i.(07)=322.6 mA
ij(0)=-187mA i,(w0)=-187mA i,(e0)=-187mA  i.(e0)=0mA

The time constant is 7 = 15uF x 22QII(50Q + 35Q) = 0.2622ms .

1)=[-66.3mAe™" +i;(e0)] ,>0 ic(1)=[3226mAe™" +i. ()] ,1>0
=[-23205Ve ™"+ v ()], 1>0 v (1)=[-5.6384Ve " +v ()] ,1>0

v, (t)=-10+8u(r) V, i, (1)=100u(-t) mA ,R, =22Q
R,=50Q ,R,=35Q,C=15uF
+ Vl(l‘) B v (t)
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Solution of ECE 300 Test 7 S11

1. With reference to the circuit below fill in the blanks with numbers.

. . L 10V
Before t =0 the capacitor current is zero. Due to the voltage source alone i, =i, =1, =935 mA.

T 220 +50Q+ 35Q
The three resistor voltages are then v, =935mAXx22Q=2057V, v,=935mAX50Q2=4.675V and

v, =93.5 mA x 35Q = 3.2725 V. The capacitor voltage is v,+ v, and that is 7.9475 V. Due to the current source alone
v,(1)=200mA x 35QI(50Q+22Q) =471V, i,=4.71V/35Q=1346 mA i, =i, =—4.71 V/(50Q+22Q)=—65.4mA,
v, =—654mA x22Q=-14392 V and v, =-654mA x50Q=-327V and v, =-v, =14392 V.

At t=0", due to the voltage source alone the capacitor voltage is still 79475 V and v,=2 V. Therefore
v, =-59475V, i, =-59475/22Q=-2703mA, i,=i,=7.9475V/(50Q+35Q)=93.5mA, v,=4675V and
v,=32725V, i. =i,—i, =-270.3mA — (93.5mA) = -363.8mA . Due to the current source alone, i, =0, the capacitor
voltage is still 1.4392 v, I, ==v./22Q=-654 mA, i, =1, =1.4392V/(50Q+35Q)=17 mA,,
v, =17mA x 50Q2 = 0.8466 V and v, =17TmA X 35Q=0.595 V. The capacitor current is
=i,—i, =—654mA -17mA =-82.4mA.

lC 1

At t — oo, capacitor current is again zero, current source is at zero and voltage source is 2 V.
i, =1, =1, =2V/(22Q+50Q+35Q) =18.7mA , v, =18.7mA X 22Q = 04122V, v, =18.7mA x 50Q2 = 0935V,
v, =18.7TmA x35Q =0.6545V and v, =v,+v,=1.5895 V.

v,(07)=0618V  v,(07)=1405V v,(07)=79825V v.(07)=93867V
v,(07)=-73867V v,(07)=55216 V v,(07)=38675V v.(07)=9.3867V
Vi (0)=04122V  v,(0)=0935V v ()=0.6545V v, (e0)=1.5895V

0
0

i(07)=28.1mA i,(07)=281mA i,(07)=2281A  i.(07)=0mA
i,(07)=-3357mA i,(07)=1105mA i,(07)=1105mA i.(0")=-4462mA
i(<)=187mA  i,(«)=187mA  i,()=18.7 mA i () =0 mA

The time constant is 7 = 15uF x 22QII(50Q + 35Q) = 0.2622ms .

iy(1)=[91.8mAe™ +i,(0) ] ,£>0 ic(1)=[-446.2mAe™" +i. ()] ,1>0
vi(1)=[3213Ve™ +v,(0) ] ,1>0 ve(t)=[77972Ve™" +v (o) ] ,1>0

v,(1)=10-8u(r) V, i ()=200u(-t) mA , R, =22Q
R,=50Q ,R,=35Q,C=15uF
+ Vl(t) _ 4 Vz(t) _
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