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6.1 Kirchhoff’s Rules
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6.2 Single-Loop Circuits
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Kirchhoff’s junction rule is an example

of
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Conservation of energy
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Conservation of mass
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Conservation of charge
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Conservation of potential
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What is the ammeter
reading in the figure
shown ?
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For the junction shown in (JSA) (A Ao gal) Aba gl B
the figure, which equation i ’ Gl £ gana ciial Adalaa (s
correctly expresses the EING I 1) falagll Lie aa JSd
sum of the currents ? ”
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equations represent the
current in the shown
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A 12.0 V battery with internal resistance
Ri=0.200 Q is charged by a battery
charger that is capable of delivering a
current of magnitude i = 6.00 A.

What is the minimum emf the battery
charger must supply to be able to
charge the battery?
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Kirchhoff’s Junction Rule states that
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The algebraic sum of the currents at any junction in a circuit must be zero.
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The algebraic sum of the potential changes around any closed loop

in a circuit must be zero.

WO pea Ll iy (a9 o gliay B9 3a B3 (A Ll
the current in a circuit with a resistor and a capacitor varies exponentially

with time
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the current at a junction is given by the product of the resistance and the

capacitance
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the time for the current development at a junction is given by the product of

the resistance and the capacitance
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Kirchhoff’s Loop Rule states that \
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The algebraic sum of the currents around a complete circuit loop must be
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the resistances around a complete circuit loop must sum to zero

J A g g O g ALAS B s ABla J ga Al gl Andlal) 5 g8 jalas £ sana
the sources of emf around a complete circuit loop must sum to zero
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The sum of the potential differences around a complete circuit loop must be

greater than zero
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the potential differences around a complete circuit loop must sum to zero
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Two resistors, R; and R», are connected in
series across a potential difference, AV%.
Express the potential drop across each
resistor individually, in

terms of these quantities.
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Three resistors are connected across a
battery as shown in the figure. What
values of R and Vems will produce the
indicated currents?
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The single-loop circuit shown in the
figure has Vemf,; = 16V, Vemf,, =10V,
and R1 = 24Q. The current flowing in
the circuit is 0.16 A.

What is the resistance R>?
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When analyzing loops in electric
circuits, which of the following
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assumptions is correct for the fagad) @l sy
conventions used to determine the sign
of potential changes?
Element | Direction | Potential Element | Direction | Potential
of Change of Change
Analysis Analysis
R Same as -iR R Same as +iR
current current
R Opposite +iR R Opposite -iR
to current to current
Vems Same as +Vems Vems Same as PN
emf emf
Vemt Opposite -Vemt Vemt Opposite -Vemt
to emf to emf
Element | Direction | Potential Element | Direction | Potential
of Change of Change
Analysis Analysis
R Same as -iR R Same as +iR
current current
R Opposite +iR R Opposite -iR
to current to current
Vems Same as -Vems Vems Same as -Vems
emf emf
Vemt Opposite +Vemt Vemt Opposite +Vems
to emf to emf
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6.1 Kirchhoff’s Rules
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Kirchhoff’s junction rule is an example

of
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For the junction shown in (S8 (A Ao gal) Adua o) (_,a
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A 12.0 V battery with internal resistance
Ri=0.200 Q is charged by a battery
charger that is capable of delivering a
current of magnitude /= 6.00 A,

What is the minimum emf the battery
charger must supply to be able to
charge the battery?
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Kirchhoff’s Junction Rule states that \
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The algebraic sum of the currents at any junction in a circuit must be zero.

,1#@3@0‘%3}]&@%&;@1&9%1&1)@4}#1&}0&&“
The algebraic sum of the potential changes around any closed loop

in a circuit must be zero.
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the current in a circuit with a resistor and a capacitor varies exponentially

with time
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the current at a junction is given by the product of the resistance and the

capacitance

Anud) g da gliall oy U Bk 06 Mg Adma Alag aie LN Bal 5 GalAd e 3
the time for the current development at a junction is given by the product of

the resistance and the capacitance
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Kirchhoff’s Loop Rule states that | O (Ao gl gl S 058 Laly
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The algebraic sum of the currents around a complete circuit loop must be
Zero
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the resistances around a complete circuit loop must sum to zero
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the sources of emf around a complete circuit loop must sum to zero
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The sum of the potential differences around a complete circuit loop must be
greater than zero

s (g sbow Of g ALalS 5,30 dlla Jga sgall 358 & gads
the potential differences around a complete circuit loop must sum to zero
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Two resistors, R, and R», are connected in
series across a potential difference, AV%.
Express the potential drop across each
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resistor individually, in
terms of these quantities.
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Three resistors are connected across a
battery as shown in the figure. What
values of R and Vemt will produce the
indicated currents?
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The single-loop circuit shown in the
figure has Vemf, = 16V, Vemf,, =10 V,
and R1 = 24€). The current flowing in
the circuit is 0.16 A.

What is the resistance R,?
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When analyzing loops in electric
circuits, which of the following
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assumptions is correct for the Tagall ol itk
conventions used to determine the sign
of potential changes?
Element | Direction | Potential Element | Direction | Potential
of Change of Change
Analysis Analysis
/' R Same as -iR R Same as +iR
\/ current current
R Opposite +iR R Opposite -iR
to current to current
Vemt Same as +Vems Vemf Same as +Vems
emf emf
NNt Opposite -Vemt N emt Opposite -Vemt
to emf to emf
Element | Direction | Potential Element | Direction | Potential
of Change of Change
Analysis Analysis
R Same as -iR R Same as +iR
current current
R Opposite +iR R Opposite -iIR
to current to current
Vemt Same as -Vemt N omi Same as -Vemt
emf emf
Vemt Opposite +Vemt N omi Opposite +Vems
to emf to emf
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