Derivation of Transfer Function for Capacitor
Starting with Kirchhoff’s Law,
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transform Eq. 1 into Laplace domain,
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Solve for current i(s)
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then calculate the voltage across capacitor,
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inserting Eq. 3 into Eq. 4
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arranging the terms will yield,
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substitute s = jw to transfer the solution to frequency domain
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multiplying numerator and denominator by denominator’s complex conjugate
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Eq. 8 is a complex number, having both real and imaginary parts. Now, we
will calculate both amplitude and phase of this equation. In general, a complex
number a + jb can be expressed in terms of its amplitude A and phase ¢ as
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By using above identities, amplitude and phase of the transfer function when

the output measured across the capacitor can be calculated as,
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