Answer on Question #78800 — Math — Differential Equations

Charging characteristics for a series capacitive circuit is
t
VC = V(l - 6_7>,
where T = CR, time is constant;
Capacitor, C = 100 nF;
Resistor, R = 47 kQ;

Supply voltage, V = 5 Volts.
Question

1. Determine the value of t when V. = 4.15 Volts.

Solution
t
Ve=V (1 — e_T)

Solve for t
t
1—eT=—
€ v
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T=1——
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F=mn(1-5)
T
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= —RC1 (1 — —)
1 Vv
Substitute

£ = —(47 x 10 Q) (100 X 10~°F ) In (1 - M>
. 5Volts

t =0.00832820s ~ 8.328 x 1073 s = 8.328 ms
Answer:t = 8.328 ms

Question

2. Differentiate the charging equation and find the rate of change of voltage at
6ms.

Solution
t
Ve=V (1 - e_T)
Differentiate both sides with respect to ¢

%(VC) = %(V (1 o e_%)>



dV; 1y ¢t Vv _t
rate of change of voltage = ——=1V (—) e T=—e RC

dt T RC
Capacitor, C = 100 nF
Resistor, R = 47 kQ
Supply voltage, V = 5 Volts
t=6ms

rate of change of voltage = d_tC =

5Volts 6x10~3%s
= @I X10° A0 X 109F) ¢ 10 WUeaT = 296.793 Volts/s

A .rat h It —dVC—V<1) -t o
nswer:rate of change of vo aged— 7~V \F)e T=rce
V
rate of change of voltage|i—gms = d_tc lt=ems = 296.793 Volts/s
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