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Capacitor Charging — Initial Values
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Initial Values

(Example) a) Find V (t) & i(t) fort>0
b) Sketch V (t) & i(t)

R, t=0 i(t)
W—.
1.5kQ) +
4mA (D R, = 6.8k0 C, == V. (1)
220F | - N

V.(t) = 2V
What’s our first step?? @ t = 0" (Initial Charge)
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~ We have: Given
Ry i(t)
W—o
+ 8.3kQ + @t=0:V.=2V
Vi T 27.2V C,io~ V(t)——>T= (Rry)(C,) = 18.26ms
2.2uF -

. _ Vi — 2V (272 -2)V
@Et=0":0,(t) =i,y = R = 8 3K = 3.036 mA

~od(t) =3.036x 103 e/t A t>0
T =18.26ms
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If there was no initial charge on CA1:
Vs(t) = Viy (1 _ e"/T) V,t>0

— From 0OV to Vq, over time

Ve(t) = Vig — Vi« €717 Ve
A e t=0: 0 (Initial)

Final Transient t=c: Vy (Final)

value period
Vo(t) = VE+ (0 — Ve) e U7

c(t) = VE + ( F)e v v

Initial vc /
General charge eq.

With: |Ve(0) =2V : VC(t) = Ve + (Vi — VF) e /"

Becomes: |Vo(t) = 27.2 + (2 — 27.2)e 1/1826x107%/ >
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* Alternate determination of V(t) :

RTH Ic(t) —
M—o—% (t) = 3.036 x 103 ¥
+ * 8.3kQ - ¥ r=18.26 ms
Vo, T 27.2V C, == V(1 & V,(0)=2V
Z'ZHF - __
Use Vi = iRy — Ve(t) = 0
KVL: V(0 =V —i(ORmy

" Ve(t) =27.2— (3.036- 107 - e77) (8.3 - 10°)
Vo(t) = 27.2 — 25.2 . ¢ /1826107 4 >

Sameas: V() = 27.2+ (2 — 27.2)e 1/1826x10% /¢ >
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Vo(t) = 27.2 — 25.2 - ¢ /1826107y 4 >

3.036 mA —]

io(?)

9T (91.3 ms) t

i(t) =3.036x103et/tT A t>0
T =18.26ms
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R, t=0 it
W ' Y
+ 1.2k +
E 12V C, T Vel
R, 4.7uF :
T W
- 2.2k0

Given: V(0) = 4V, initial charge (b)
(a) Find V(t),t20

(b) ig(t), t > 0

(c) Sketch V(t) & ix(t)
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