Discharge of a Capacitance Through a
Resistance

(RCs +
RS 1= 60
1

RC

v (t) = Ke™/Fe

RCKse® + Ke = 0sale- CO- /c,_-.\ w o E
&K@(\_@Oﬁ ?)2 Capacitance charged to V,

Kk :

priorto =0

Voltage immediately after
the switch closes

ve (0+)=V,

Ve (o*):vi = Ke? =

Since voltage across the capacitor Thus,

cannot change instantaneously

(current would be infinite)
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Second-Order Circuits
Circuits with two energy-storage eleTenTs

o V¥
er‘re KVL: ae.C w) =
NO eS 3 Uc g
L—+R'Q f@%@é@ =v(t) Ly
P ( e\, (a) Electrical circuit
d I( ) dl( ) 1.\ dVS(t) Define:
tR T I(t)_ a = R (Damping coefficient)
N C T s (Damping
' _ w. = (Undamped resonant
d |£ t)  Rdi(t), 1 (1)=1 dv,(t) o, - A (Undamped reso
dt L dt LC L dt
f(t)= i d\s’(t) (forcing function)
dZi(t) di (t) b (N
= +Zcr—OIt +wli(t)= f(t)
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SoluTion to the DE:

The roots of the char'ac’rems‘rlc %\@T@Qar‘e

QLT
\eW O 20 0{%’2 “o
preV &ge - w?
Define the damping ratio as: ({ = —

a
: 0
The form of the complementary solution depends on the value

of the damping ratio
Roots (s1, s2)

{>1(@>ap) — | Overdamped Real and distinct

{ =1 (a=a}) — |critically damped Real and equal

(<1 (O’<ab) ——| Underdamped Complex

f/’ ___‘\%
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Example (cont.)

i(t)=C dve (1) We need to fl\nd %Wor R =300, 200, 10@
at
dh (t) ‘esa ;
+ R'\(l\? i\@m of 3% E N
10 mH ’
Pg VC (t) Pa VC (t) V.=10V C_L Gt) ] MF < v
RC +ve(t) =Vs -
dt? dt
2 i(0)=0 ve(0)=0
d VC(t) RdVC(t) ()__ |
Ve
dt? |— dt |— LC ' - (Undamped resonant
1 L \/ LC frequency)
wo = = 10000 |
vLC L a = R (Damping coefficient)
(15000 if R =300 | 12 d'\‘/ 0
a = % = 710000 if R = 200 : f(t) :I (jt (forcing function)
| 5000 if R =100 |

Cad ... . = o o oeeteny Rl 0
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Comparing the three cases

ve() 15
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