IB 11

Analyzing Series Circuits
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I S HH E . Current: Current is the same at all points in arserles circuit. Current is the samé th.rough each resistor.
ik o b S 2 1L 3
vote: (et is e Same ik Hhe ciroit is the. Same.

2. Voltage: The increase in potential provided by the battery is equal to the sum of the potential drops

I

across each resistor.
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Kirchhoff’s Second Law (Voltage Law, Loop Rule):
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1[ Rcsmt ance: The 11 1(.5151:1 wce ofthe circuit is the sum of the individual resistances.
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r used by the 1nd1v1dua1 resistors.

Gustav Robert KirchhoH
(1824-1867)

4. Power: The lotal power used i1 lhe chmt is the sum of the po
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5. In a series cirUu{t, which resistor, if any, will . . .

Series relationships
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a) have the greatest poten‘ual difference across it?

eSFresistan -

1 b) have tlﬁ. most current running Ihlﬁugh 1t?

None, Csame, urm’?f

c) d1$Slpate the most power?

d) shme b@é§ l_ I/CS| S TO r

ghtest (if it is a light bulb)’?
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IB 11
6. Determine the current through each resistor, the potential drop across each resistor, and the power

dissipated by each resistor in the circuit below. \//_ I K
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7. Find the potential difference across each resistor, the current through each resistor, and the power

used by each resistor.
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I-V Characteristics

1. The graph below shows the I-V characteristics of two conductors, X and Y. The conductors are
connected in series to a battery whose voltage is such that the power dissipated in each of the two

resistors is the same. .
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P 4 5 b) Determine the total voltage of the battery.
a) Determine the resistance of each resistor. L—{ \/ s q \/ = 8 \/

K:_ \/ = q\/ B 6 [ 2 ¢) Determine the total power dissipated in the circuit.

T 098 Per TV = (0.9MB)- bYW

d) The battery is replaced by another one such that the current through X is 0.2 amps. Determine
the voltage of this battery.
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Combining Light Bulbs in Parallel

1. Build a circuit with one light bulb and observe its brightness

Same. T

2. Add a second bulb in parallel. Observe or infer what happens to the:
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PREDICTION

RESULT

e

Power of an individual bulb

Same

3. Unscrew one light
bulb from its base

Total power of the circuit

dk

(but leave the base in

Resistance of an individual bulb

Same.

the circuit). What
happens to the other

Total resistance of the circuit

\!

light bulb? Why?

Total potential difference across the
circuit

Same

Potential difference across an
1dividual bulb

Same

The otber fig Xu
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Total current in the circuit

q\

becavy, Phe. Greott

Current through an individual bulb

same.

8 IRl infact,

4. Assume each light bulb has a constant resistance of 10 Q. Analyze each circuit.
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Analyzing Parallel Circuits IB 11
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2. Current: The total current coming out of (and going back into) the battery is equal to the sum of the
individual currents going through each resistor.

son) Te=Ior Lt T,
Note: (0Nseryahor oF elechric Chame,

3 lio“ er: The total power used in the circuit is the sum of the powerused by the individual resistors.

4. Resistance: The reciprocal of the total resistance is equal to the sum of the reciprocals of the

individual remstances 7
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6. In a parallel circuit, which resistor, if any, will . . . f

Parallel relationships

\/ J_ Q T_\/ a) have the greatest potential difference across it?
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= ¢) dissipate the most power?
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d) shine brightest (if it is a light bulb)?
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