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Forv=-22, i=-9.889 and so P=(-9.889)X(-2.2) = 21.75 W Absorbing

Forv=3.0, i =10.085 and so P = (10.085)X (3) = 30.2566 W Absorhing
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[a] p = vi = 200 cos(5007t)4.5 sin(5007t) = 450 sin(10007t) W

Therefore, Prax = 450 W
[b] pma.x(exu_aming) = 450 W
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[d] pavg = 4EO [cos 16 — cos 0] = i [-1-1]= o =L
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[a] We can find the time at which the power is a maximum by writing an expression
for p(t) = v(t)i(t), taking the first derivative .

of p(t) and setting it to zero, then solving for . The calculations are shown below:

p = 0 t<0, p:O t>4OS

p o= wvi=(t—0.025t%)(4 — 0.2¢) = 4t — 0.3¢2 + 0.005¢3 W 0<?<40s

@ = 4—0.6t+0.0152=0
dt

Use a calculator to find the two solutions to this quadratic equation:
t; = 8.453 s; tog = 31.547 s

Now we must find which of these two times gives the minimum power by
substituting each of these values for ¢ into the equation for p(t):

p(t1) (8.453 — 0.025(8.453)%)(4 — 0.2 - 8.453) = 15.396 W

P(t) = (31547 - 0.025(31.547)2)(4 — 0.2 - 31.547) = —15.396 W
Therefore, maximum power is being delivered at ¢ = 8.453 .

[b] The makimum power was calculated in part (a) to determine the time at which
the power is maximum: Pmax = 15.396 W (delivered)

[e] As we saw in part (a), the other “maximum? power is actually a minimum, or
the maximum negative power. As we calculated in part (a), maximum power is
being extracted at ¢ = 31.547 s.



[d] This maximum extracted power was calculated in part (a) to determine the time
at which power is maximum: Pmaxext = 15.396 W (extracted)
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quantities of voltage, current, power, and energy and
one another, they are plotted below:




