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Solution to Practice Problem of the Day #05:

Part (a) –

• We start with ResistorRa. We see by inspection that thevoltage sourceV2 applies directly
across this resistor, so the voltage dropVa acrossRa must beV2. This means that byOhm’s
Law: Va = RaIa the current through this resistor is given by:

Ia =
Va

Ra

Ia =
V2

Ra

• Next, we look at ResistorRb. We see that moving from one side of the resistor to the other
side of the resistor requires going through twovoltage sourcesV2 andV3 we go through each
in he “forward” (enter negative, leave positive) direction. So the total voltage drop acrossRb

must beVb = V2 + V3 and therefore the current is given byOhm’s Law as:

Ib =
Vb

Rb

Ib =
V2 + V3

Rb

• We see that thevoltage sourceV1 is applied across both of these resistors together. In other
words, thevoltage drop from the “top” of Rc to the “bottom” ofRd must beV1. The total
voltage drop is just the sum of the two drops:

V1 = Vc + Vd

Applying Ohm’s Law:

V1 = IcRc + IdRd

ResistorsRc andRd arein seriesand this means that the current through each of these two
is the same:Ic = Id. Therefore:

V1 = IcRc + IcRd

Solving forIc:
V1 = Ic(Rc + Rd)

Ic = Id =
V1

Rc + Rd
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Equivalently, we could note that the equivalent resistanceof Rc andRd in series is given by:
Requiv = Rc + Rd so therefore:

V1 = IequivRequiv

Iequiv =
V1

Requiv

Ic = Id = Iequiv =
V1

Rc + Rd

Part (b):

• Closing the switch hasno impact on the fact that the voltage sourceV2 is still applied across
resistorRa. Nor does it impact the fact that voltageV2 + V3 is applied acrossRb. So the
value for these currentremain unchanged:

Ia =
V2

Ra

Ib =
V2 + V3

Rb

• We see that with the switch closed, the voltage acrossRc is nowV1. So we simply apply
Ohm’s Law:

Ic =
Vc

Rc

Ic =
V1

Rc

• We see that with the switch closed, the voltage drop acrossRd must be zero. (There is an
unbroken conducting line from the “top” ofRd to the “bottom” ofRd.) So again we simply
applyOhm’s Law:

Id =
Vd

Rd

Id =
0

Rd

Id = 0


