PhysicsTutor@

Crazy circuit
Giambattista 18.68



Problem:

* At what rate is electric energy converted into
heat in the 4.00 Q2 and 5.00 €2 resistors in the
diagram?
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Relevant ideas:



Relevant ideas:

* Power = Energy/Time. Rate of energy
conversion = power dissipated.
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done pec wunit +me.

ele ctic motor Converts elechnc energy into
mechan'cal ot some rate — power.
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Relevant ideas:

* Power = Energy/Time. Rate of energy
conversion = power dissipated.

 Power = Voltage times Current. (1 W =1V A)
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Relevant ideas:

* Power = Energy/Time. Rate of energy
conversion = power dissipated.

 Power = Voltage times Current. (1 W =1V A)

 We need the AB and CD currents (which are
the battery currents), also need the relevant

resistor voltage drops. 700V Uipos
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Relevant ideas:

Power = Energy/Time. Rate of energy
conversion = power dissipated.

Power = Voltage times Current. (1 W =1V A)

We need the AB and CD currents (which are
the battery currents), also need the relevant
resistor voltage drops.

Kirchhoff’s rules are needed to sort out what’s
going on (multiple loops, also junctions).



Equations associated with ideas:
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Strategy



Strategy

e Define currents in the three branches and
relate them using the junction rule.
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Strategy

Define currents in the three branches and
relate them using the junction rule.

Formulate several loop rule relations, but
watch out for redundancies.
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Strategy

e Define currents in the three branches and
relate them using the junction rule.

 Formulate several loop rule relations, but
watch out for redundancies.

 Two unknown currents and two unknown
voltages are to be determined; we need four

conditions.  — wsing Ohm's law e we
reduced +ne problem Ao ﬁ-’nd:‘na I, omd 1, .
Them we waed I, =T,+I  omd +wo of e

+theee obviovs [oops .
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Solution
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