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1. Real op-amp, single pole at ω0:
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Assume Ro << R  and calculate transfer function:

Vout =
G VX 1 + jωCR( ) + Vin + IXR[ ]
1 + jω ω0( ) 1 + jωCR 1 + G( )( )

2. At junction between three lines: R = 16.7Ω

Impedance of the lossy line: Z0 = R + jωL( )
G + jωC( )

Hint: Optimal performance requires an impedance that is independent of frequency, i.e.

G = 4.15 ×10−3 Ω−1 m−1

3 (i) At 150 Hz when the noise density is 7 ×10−12 W Hz–1 the rms noise is

4 ×109 V W–1 × 7 ×10−12 W Hz–1

10 s × 2π Hz–1 s–1 = 0.45 mV

4. (a) T = 560 K , V0 = 2 × 56 Ω × P0 = 7.63 V \

(b) Vout = V0
2 − 4R0S ∆Vout ∆S = 14.7 V W-1


