Based on circuit below, find:

1. time constant

2. Voltage capacitor after switch closed at 150s
3. Current in circuit after switch closed at 150s
4. time taken to capacitor charged to 3V

t=0 R = 47k0)
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SOLUTION:

1. Time Constant (1)

The time constant for an RC circuit is:

Given:

« R=4T7TkQ = 4700012

1000uF

=

« C = 1000 uF = 1000 x lUDF = 0.001 F

T = 47000 x 0.001 = seconds
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2. Voltage Across Capacitoratt = 150 s
The voltage across a charging capacitor is:

1

Vo(t) =V, (1—e7F)

Given:

ve(150) = (1 - e‘.) ~5(1- e 0
=319 r-:-;-
ve(150) ~ I (1 - (D) -« - @0

3. Current in Circuitatt = 150 s

The current in an RC charging circuit is:

=k

-e‘r

I(t) =

| =

1(150) = =) B o O 4 - -4
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4. Time Taken for Capacitor to Charge to 3V

We saolve for ¢ in:

Velt) = Vi (1 . e-i)

Take natural log:

t
~ 17 =(0.4)

=t = —47.1(0.4) ~ 47 <[ = B s
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Summary:

Quantity Value
Time Constant (T) -s
Voltage at 150 s = .V
Current at 150 s = . HA
Time to reach 3V R - 5
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