ELCIE 1250 FINAL EXAM PROB 2 SOLUTION U
Si3 J
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The switch has been open for a long time and is closed at # = 0.

Write the full numerical expression for vc(r) for £ > 0.

seln: Time +=0" yiel-ds the inttial value of vy,
The circuit has reached eguilibrium, and
the C acets (ke an open circuit because
it has ceased dharyinj.

+=0" moedel:

e 4+
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Va is the same as -the voltage across R




A Volta.gc. divider Jformula gives the voltage
across Ro.

R\ + Rq_"' R'3
N = — \20V 20ksL

10K .2+ 20+ 30kSL
. = =—120V =20k

oK

UQ(O-) =—4oV

Time +Lt—=2>o0 ytelds the final value of vg.
A?aih, the circuit reaches eguilibrium and
d acts (ike an open circalt.

The switch (s cloSed, b)r/;qsséng R,

: | 4
2= Riy 2 Va (£
20K i __d w)
Ra=
b bipe

20 V .T
The voltage Aivider formula for Ve how excludes
R, -

Va(t—00) = — 120V - 20k = ~ 48V

20k Q4+ 30k 5L

The +ime constant i3 ’If':RThC,



R, s the resistance seen Llookin inteo
the +erminals where ¢ is <onnected, with
Vg &ct to zero and +the switeh <losed,

20k < Ry

Ra= %
20Kk

Ryp = Ro||Ra = 20ka | soka

or

= loka- 2|3 = loke- 2(3) = 12ka

2+3
v = Ry = 12k2(300pF) = 3.6 us

The values Ffound above are

P(adeof cn  the
3eneml Form of solution dor RC problems:
—/r
U (+20) = U (-E-éao)-\-[’lfcfo')—vé ('E"’O‘)]e.
or

-+/3,6 u8
Ve C'Q:. }O.) = -4/ + [‘- 4oV~ - Ll'%V]

e.
or

, - +/3.648




