*Higher Technological Institute 10*" of Ramadan City
Department of Electrical & Computers Engineering
High Pass Filter (RC circuit) Sheet

Subject: Electronic Circuits /(EEC 232)

ANSWER THE FOLLOWING QUESTIONS:

1. Prove the DC level pulse response of v, of the RC HPF is zero. In other words , the area above
the reference (A1) equals the area under the reference (A2) as shown in the next figure[10 marks | [D.]
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Solution: For area Al:
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EEC 232 HPF circuit Sheet 1

2. The input to a high-pass RC circuit in next figure is periodic and trapezoidal as indicated
in next figure. Given that 77 = 1ms and 15 = 1.5ms and 7 = 10ms, find and sketch the

steady-state output.. [10 marks | [D.]
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Solution:
The expected output is shown in the next figure:-
For period (P1):- (ramp section)
t
7 =10ms > 0.75m S RC >>T = v,(t) = at(l — 2(RC))
t 2 t
Vo(t) = ar(1l — 2(RC’)) = gt(l — QO—m) output follows input
2V Ty T
ot =——(1-2)=1=V
ol = 75 (1= 1p) L
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For period (P3):- (Inverse Ramp section)

t
(RC)

7=10ms > 1.5m

)

S RC >>T = v,(t) = at(1 — 5

vo(t) = Vi1 — [at(l -

2(RC) T 20m

Vo = —0.945V

For period (P2):- (Constant section)

t
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output follows input
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3. The input signal shown in next figure is applied to a RC high-pass circuit, whose time constant
is 0.4 ms. Draw the output waveform and mark all voltages, assuming that the capacitor is
initially uncharged. [10 marks | [D.]
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Solution:
The expected output is shown in the next figure:-

For period (P1):- (0.1 to 0.2 ms )

—t

—t
Vo(t) = Ve = 5e04m)

—0.1m
Vo(t)|7=0.2 = He04m) = 3.89V

Good Luck pagedof 6 —




EEC 232

HPF circuit Sheet 1

For period (P2):- (at 0.2 ms theres a drop =-15 V)

Vo = Vi1 — Dropwvoltage = 3.89 — 15 = —11.11V

For period (P3):- (0.2 to 0.3 )

—t

—t
vo(t) = Ve = —11.11e@4m)

—0.1m
’Uo(t)‘T:().g = —11.11e0©4m) = —8.65V
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Response of RC High Pass Filter
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