EGR 220, Circuit Theory
Homework 4
Due Oct 7, 2010


SOLUTIONS



[image: image1.png]Chapter 4, Solution 72.

(a) R, and V1, are calculated using the circuits shown in Fig. (a) and (b)
respectively.
From Fig. (a), Ry = 2+4+6 = 12 ohms
From Fig. (b), Vi +124+8+20 = 0, or Vi, = 40V
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(b) 1 = Vm/(Rmm +R) = 40/(12 +8) = 2A
(c) For maximum dowcr transfer, Ry = Ry = 12 ohms

(d) p = Vm2/(4Rm) = (40)%/(4x12) = 33.33 watts.
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It is fine to not use source transformation, and simply recognize that the voltage drop across the 2( resistor is 2x4 = 8V, and that across the 6( resistor is 2x6 = 12V.
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Let the equivalent circuit of the battery terminated by a load be as shown below.
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RL = (, so VTh = Voc = 12V

When RL = 4(, then VL = 10.8V
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This is a nice application of a Thevenin equivalent circuit.  A battery is much more complex than an ideal voltage source in series with a resistor, but it can always be modeled this way, if all you want to do is connect different loads across its terminals.
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We replace the box with the Thevenin equivalent.

Vm = v+iRpy
Wheni = 15, v = 3, which implies that Vm, = 3+ 1.5Rm, )
Wheni = 1, v = 8 which implies that Vp, = 8 + 1xRmy @)
From (1) and (2). Ry, = 10 ohms and Vg, =18 V.
(@ WhenR = 4,i = Vny/(R+Rm) = 18/(4+10) = 12857 A
(b)  For maximum power, R = Ry

Pmax = (Vm)/4Rm = 18%(4x10) = 8.1 watts




This is also a quintessential example for a Thevenin equivalent – you have a black box that provides some voltage at its output terminals.  You do not need to know, and often won’t want to know, more of what’s inside the black box – all you want to do is use it.  This is how we use our power supply in the lab – we want it provide us with a voltage, and accept that it cannot exist without any internal resistance. Thus this is the basic Thevenin equivalent circuit, acting for us as a power supply.







