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Fall 2020 Discussion 7B
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1. Passive Sign Convention and Power ‘? \] I.

(a) We have made four copies of a circuit below. Following passive sign convention, there are four differ-
ent possible labelings of current directions and voltage polarities for the circuit. For each copy, label

each circuit’s voltage source and resistor with current direction and voltage polarity labelings, keeping
with passive sign convention.

(b) Suppose we consider one of the possible labelings you have found above. Calculate the power dissi-
pated or supplied by every element in the circuit. Let V; =5V and let R} = 5Q.
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(c) Suppose we choose a second labeling of the circuit as shown below. Calculate the power dissipated or
supplied by every element in the circuit. Let Vy =5V and let _@Q{Z
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(d) Did the values of the element voltages and element currents change with the different labeling? Did
the power for each circuit element change? Did the node voltages change? If a quantity didn’t change
with a difference in labeling, discuss what would have to change for quantity to change.
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2. Volt and ammeter

Consider the following circuit below. We have also included relevant NVA equations below it.
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KCL Ohm’s law in terms of node voltages | Substitute Ohm’s into KCL
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(a) The circuit diagram shown in Figure 1 has been redrawn in Figure 2 by adding a voltmeter (letter V in
a circle and plus and minus signs indicating direction) to measure voltage V,, = u, — 1. Assume that
the voltmeter is ideal. Are the values of V,,;, before adding the voltmeter and after adding the voltmeter
different? If so, which of the given equations change when doing NVA?
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Figure 2: Circuit with voltmeter. C\l—:t S% <
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(b) Suppose you accidentally connect an ideal ammeter in part (a) to nodes u, and u;, instead of an ideal
voltmeter. Does the value of V,;, with the ammeter connected differ from the value of V,;, without the

ammeter connected? If so, what equations change when doing NVA? .
volategh
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ent /5 through Rs. Are the values of Is before adding the ammeter and after adding the ammeter
t? If so, what equations change when doing NVA?
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(d) Your friend accidentally connects a voltmeter in part (c) above, rather than an ammeter. Are the values
of I5 before adding the ammeter and after adding the ammeter different? If so, what equations change

when doing NVA? % o Wom o camlale
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