Aleksander Twarowski

Gdynia Bilingual High School No 3, Poland

Resistance

Generally it is easier to calculate resistance of  a circuit, when you present it in a way that one end of circuit (here A) is on the left and the other is on the right.

Here we have an illustration of our ladder circuit in such a way:
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Now it is much easier to justify whether two resistors are in parallel or in series. From the picture we know that resistors labeled 1, 2 and the group of resistors 4,5,6,7,8,9 are connected in series. We can also observe that the resistor 3 is connected in parallel to the resistors mentoned before. Therefore, we can write that:
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[image: image2.emf]
, where R is the resistance of the whole circuit and is the

resistance of the nth resistor. Three dots refer to resistance of the resistors not mentioned in the formula, but occuring in the further part of the circuit.

But we can observe that the pattern observed for the first three resistors repeat for the rest, so:
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And the fraction grows like that to the infinity.

[image: image4.emf]As said in the problem , thus:
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The marked part of a fraction is in fact equal to the whole fraction ( it is visible in the formula) and, therefore to R. Thus, 

[image: image6.emf] After a few simplifications we obtain such a quadratic formula:
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After solving it (either on calculator or using discriminant) we get:

[image: image8.emf][image: image9.emf]But R can be only positive, thus

Which is the solution of the problem.

