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Chapter 8

Fundamental 1st order op-amp circuits

1) Integrator
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Chapter 9

1) Determine the 2nd order differential equation for the variable s

2) Determine the natural response xn(t) with 2 unknown constants
(Solution to the homogenous diff equation i.e. f(t)=0) 
I. Case 1: 2 real distinct roots (over-damped system)
xn(t) = A1e-x1t+ A2e- x2t
[image: ]
II. Case 2: 2 real equal roots (critically-damped system)
xn(t) = (A1t+ A2)e-x1t
[image: ]
















III. Case 3: 2 complex conjugate roots (under-damped system)
xn(t) = e-αt (B1coswdt+ B2sinwdt)
[image: ]  















IV. Case 4: 2 purely imaginary conjugate roots (undamped system)

3) Determine the forced response xf(t)
(Solution of the non-homogenous diff equation) 

4) Complete response x(t) = xn(t) + xf(t) (apply initial conditions x(0) & x’(0)
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Avg Power



RMS (Root Mean Square)



Complex Power
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S: Complex power in VA
P: Average Power in watts
Q: Reactive Power in VAR


Power Factor




  pf is lagging

  pf is leading

Max Power Transfer Theorem (a.c.)

ZL = ZTH*

*Sources have to have different frequencies for power superposition principle to apply. 


Coupled Inductors
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Ideal Transformer
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x(t) = x(∞)+[x(0+ )− x(∞)]e
−t
τ
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S = P + jQ
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pf = cos(θv −θ I )
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if (θv −θ I )> 0
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if (θv −θ I )< 0
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V1 = jωL1I1 + jωMI2
V2 = jωL2I2 + jωMI1
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V1 = jωL1I1 − jωMI2
V2 = jωL2I2 − jωMI1
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