ENGR 204 Spring 2010 Homoek #2 key

(You should state each question and draw the circuits.)

P28

P 2.16

The interconnection is invalid. In the middle branch, the value of the current
ia must be —25 A, since the 25 A current source supplies current in this
branch in the direction opposite the direction of the current 7. Therefore, the
voltage supplied by the dependent voltage source in the left hand branch is
6(—25) = —150 V. This gives a voltage drop from the top terminal to the
bottom terminal in the left hand branch of 50 — (—150) = 200 V. But the
voltage drop between these same terminals in the right hand branch is 250 V,

due to the voltage source in that branch. Therefore, the interconnection is
invalid.
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40 =73 + 1, = 2.5, iy = 16 mA
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P 222 [a]

6
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va=(9+6)(3) =45V
125+ v, + v =0 S0 vp = 125 — v, =125 — 45 =80V
ie = vp/(10 + 6) = 80/16 = 5 A

ig=1.—3=5-3=2A

Ve = Big + vy = 5(2) + 80 = 90V

1o =11:/30 =90/30=3 A

v =125 — v, =125-90=35V

lg=tlg+i.=24+3=0A

R =wvafi, = 35/5 =178

[b] i =i, +3=5+3=8A
pg (supplied) = (125)(8) = 1000 W



P 2.29 [a] i, = 0 because no eurrent can exist in a single conductor connecting two

parts of a circuit.
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60 = 6000i, i, = 10 mA

[b]

va = 5000, = 50V 6 x 10 %us = 300 mA
20004, = 500z, so i1 + 4i; = —300 mA; therefore, i; = —60 mA
[e] 300 — 60 + iz = 0, so iy = —240 mA.

P 237 [a] Rams = 4004 400 = 8009
Tlotgo = 50 MA (minimum)

Vmin = (800)(50) x 107% = 40V

[b] No, 12/800 = 15 mA. Note this current is sufficient to give a perceptible

shock.
P 3.7 [a] 129|242 =80 Therefore, Ry, =8+ 246 =162
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P311 f[a]

= (10 + 40 + 20)||[12 + (20|180)] = 70]|30 = 212

vioa = 12(21) = 252 V

40
Vo = a0 = 750 g0 202) =144V
20{/180 18

- 9252) = —(252) = 151.2 V
Y200 12—I~(20||180)( 52) = 35(252)

151.2
=02 756 A
7 20 7.5

[b] pi2a = (252/30)%(12) = 846.72 W
[C] Pi2a = —-(252)(12) = —-3024 W
Thus the power developed by the current source is 3024 W.
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Thus the power developed by the current source is 3024 W.

-— —






