n- = ClearAll
TBRREER

our - ClearAll

Problem 1, plot the solution

1
w14~ DSolve iy' [t] == -5y[t] -~ (1-Cos[2Pi*10xt]) (L-y[t]), y[O] ==
KRS 2 2% |EER
9t Sin[2ert] rtl 9K[1]+S‘in[20nK[l]]
outt4l= {{y[t] Se 2 e Ze 2 " wr (~1+Cos[207K[1]]) dlK[l]}}
Jo 2

9t Sin[207t] 9tt Sin[20 7 tt]

}ovitls ]

7o~ value[t_ ] t=e 2~ 4on NIntegrate[—e 2 '~ wr (-1+Cos[20wtt]), {tt, O, t}]

BERD Ro%

yValues = Table[value[t], {t, 0, 10, 0.01}];

a

nsi}= ListLinePlot[yValues, DataRange -» {0, 10},
Ll MR S RSO E

FrameLabel -» {"t", "y"}, LabelStyle » {D1 rect1ve[15] , Black},
2

IDAERRE InEErFR B

PlotLabel -» "y (t) from 0 to 10", Frame -> True, ImageSize - Large]
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Problem 2, power for different f

1
Infa8)= DSo'I.ve[{y' [t] == -5y[t] - — (1-Cos[2Pi*fxt]) (L-y[t]), y[O] == o}, yIt], t]
2
797tisin'2fnt} t1 ersin[zan,m
out[38]= {{y[t] Se 2 4fn —e 2 afn (-1+Cos[2fnK[1]]) K[l}}}
o 2

nesi= solutionWithf[t_, f_] :=
9t Sin[2frt] 9tt Sin[2frtt]

ot 1 oee,
€2t NIntegrate[— ez’ st (-l+Cos[2fntt]), {tt, 0, t}]
2

What we solved above is y(t), which is voltage. In this problem current scales with voltage, thus
power scales with voltage square.

For examole, for f =5, the power as a time would be:
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miosj= ListLinePlot[{Table[solutionWithf[t, 2]%, {t, 0, 10.1, 0.05}],
S MR R T

Table[solutionWithf[t, 5], {t, 0, 10.1, 0.05}],

R
Table[solutionWithf[t, 10]%, {t, 0, 10.1, 0.05}]},
xI&
DataRange » {0, 10.1}, FrameLabel -» {"t", "Power (up to a constant)"},
HiEEE IDHEAREE =
LabelStyle -» {Directive[15], Black},
R 8L e
PlotLabel - "Power as a function of time, for different f", Frame -> True,
IR EREE = BHE =1
ImageSize -» Large, PlotLegends -» {"f=2", "f=5", "f=10"}, PlotRange » A'L'L]
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We could see that for larger f, the mean power is smaller and the osculation is weaker.

Problem 3 mean power

Power is osculating strongly, therefore, | need to average over time. | will average the solution
between 9 and 10. Since at t=9, the system is already reached its steady state, which can be consid-
ered as t = infinity.

nos- power [f_] := Mean[Table[solutionWithf[t, f12, {t, 9, 10, 0.01}]]
918 | /&
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nee}= ListLinePlot[Table[power([f], {f, 1, 10, 0.1}],
DataRange » {1, 10}, FrameLabel » {"f", "Power (up to a constant)"},
LabelStyle » {Directive[15], Black}, PlotLabel -» "Power as a function of f",

Frame -> True, ImageSize » Large, PlotRange - All]
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