
Physics Cup 2018 - Problem 1. January 7, 2018

Consider infinite lattice of resistors as shown in the figure. Each blue piece
of wire between neighbouring nodes has resistance Rb = 1Ω, and each
red piece of wire between neighbouring nodes has resistance Rr = 2018Ω.
(Nodes are marked as black circles.) Let the resistance between the nodes
A and B (marked in cyan) be ρ. Find such r and R that

r ≤ ρ ≤ R and R/r ≤ 2.

(You need to prove that for the values of r and R suggested by you, these
inequalities hold.)

Hint (January 7, 2018): Both the lower and upper bound for the resistance
can be found by applying idea 27 from the electrical circuits booklet.

Remark: if you are unable to download the booklet, please let me know
(together with the reason why you aren’t able to download); I’ll send it by
e-mail.

Correct solutions submitted during the first week:

https://www.ioc.ee/~kalda/ipho/electricity-circuits.pdf

