ENGR204 Spring 2009 Homework #1 Key
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area under i va. § plot
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P1.22 [a] ¢

= [10+ 40+ 16 + 48 + 9]10° = 123,000 C

b] w = jpcft=fuidt
v o= 02x107%+9 D<t<15ks

0 < ¢ < 40005
i = 15—1.25x107%
p o= 135 — 825 107% — 0.25 » 10752
m ¥
wy = f (135 — 8.25 % 1073 — 0.25 = 107%%) dt
1]

= (540 — 66 — 5.3333)10° = 468.667 kJ
4000 < ¢ < 12,000
i = 12-05x107%
p = 108—2.1x10"% —0.1 x 1075
12,000
wy = f (108 — 2.1 x 10~% — 0.1 x 10-%¢) dt
A0
= (864 — 134.4 — 55.467)10° = 674.133 kJ

12,000 < ¢ < 15,000
i o= 30-2x107%
po= 270—12x 107% — 0.4 x 1075
wy = ﬂ mm(zm — 12 x 1073 — 0.4 x 10-5t%) dt

2,000

= (810 — 486 — 219.6)10° = 104.4 kJ
wp = uny+ wy+ ws = 468.667 + 674.133 + 104.4 = 1247.2 kJ

P129 p. = —vui,=—(1.6)(0.080) = —128 mW
—wyiy = —(2.6)(0.060) = —156 mW
= vge = (—4.2)(—0.050) = 210 mW

—  —ugig = —(1.2)(0.020) = —24 mW
taie = (1.8)(0.030) = 54 mW

= —ugi; = —(—1.8)(—0.040) = —72 mW
= iy, = (—3.6)(—0.030) = 108 mW

= wyiy = (3.2)(—0.020) = —64 mW

B o= —ui; = —(—2.4)(0.030) = 72 mW

3 Py =128 4 156 + 24 4+ 72 + 64 = 44 mW
Y Pine = 210+ 54+ 108 + 72 = 444 mW

F &3 PE R
|

Therefore, ZPJ,H = ZFM,, = 444 mW
Thus, the interconnection satisfies the power check

[4(5)(4) + (10)(4) + 4(8)(4) + (8)(6) + §(3)(6)] x 107



1. The figure (a) shown below has a current source whose current varies as shown in figure (b). The
resulting voltage across the circuit is shown in (c). Find the power p(t) and the energy w(t)
absorbed by the circuit. Also sketch p(t) and w(t), labeling key points.
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Plotted with Matlab:
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2. Find which components are supplying power and which are dissipating power. Also do a power

check to verify |power supplied | = power dissipated.
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