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11.1 Instantaneous and
Average Power: (1)

A The instantaneous power, p(t)
p(t) = V(1) i(t) = VI, cos(wt +g,) cos(wt +q)

i %le mCOS(q, - g) + %Vm| m COS(2WL+G, + )

Constant Sinusoidal power

p(r) A
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11.1 Instantaneous and
Average Power:(2)

A The average power, P, is the average of the instantaneous
power over one period.

P—im p(’[)d'[_l |,cos(q, - q)

2“’,
/

1. P 1S not time dependent.
2. Whend,=d ,itisapurely
resistive load case.
3. Whend,i d,=+900,itis a
./%Vm’m cos(9, - 6;) purely reactive load case.
| > 4. P =0 means that the circuit
absorbs no average power.




11.1 Instantaneous and
Average Power:(3)

Example 1

Calculate the instantaneous power and average
power absorbed by a passive linear network Iif:

v(t) = 80cos (10t+20)
I(t) = 15sin(10t+60)

Answer: 385.7+600cos(20t 10 )W, 387.5W




11.1 Instantaneous and
Average Power:(4)

Example 2

A current | =101 Bows through an
impedance ZzZ =20 - 2Z-gd the average
power delivered to the impedance.



11.2’Maximum Average: Power
Transferi(1)

Linear
L. Z,
circuit

(a)

Ly, !

Vn C."-) lj 7,

(b)

Zyy = Ry + [ Xqy
Z =R+ X,

The maximum average power can be
transferred to the load if
X, =

I X;y and R, = Ry,

I:)max = |VTH|2
8RTH

If the load is purely real, then R, = /RZ, + X2, = |Zq




11.2’Maximum Average: Power
Transfer(2)

Example 3

For the circuit shown below, find the load impedance Z . that
absorbs the maximum average power. Calculate that maximum
average power.
J4Q2  10Q
f——r

80 @:» 50 Hmz

Answer :3.415 1 j0.7317 W,




11.3 Effective or RMS Value (1)

The total power dissipated by R is given by:

Hence, | «1s equal to:

The rms value Is a constant itself
which depending on the shape of
the function i(t).

The effective of a periodic current is the dc current
that delivers the same average power to a resistor
as the periodic current.




