Answers to last issue's Brain Teasers

1. A company took up a contract to put a metal band all around the Earth, so that the Equator is well-marked. After they had made all the calculations and ordered all the material, it was realised that any band on the ground would not be easily seen. So they decided to build it at a uniform height of 10 metres above the ground. How much more length of band would they need than originally calculated? (You can take the Earth to be fully spherical). Do you think the extra amount needed is so large that it would delay the project?

Ans: We have to calculate how long the band would be in the first place.  For this we need the formula for the circumference of a circle: 2 p R, where R is the radius of the circle. If the band were to circle the Earth at the equator, then R=R0, the radius of the Earth (=6.7 million meters), and the required answer is about 42 million meters. If the band is to be placed 10 ms above the ground, then R=R0+10. While the original amount needed is very large, the extra amount needed is just 2 p 10 = 20 p = 62.8 m, hardly anything at all to worry about!

2. There are three people (A, B and C), one of whom is a knight, one a knave, and one a spy.

The knight always tells the truth, the knave always lies, and the spy

can either lie or tell the truth.

A says: "C is a knave."

B says: "A is a knight."

C says: "I am the spy."

Who is the knight, who the knave, and who the spy?

Ans: A is a Knight; B is a Spy, and C is a Knave. How do we find this out?

We have to proceed by elimination. Suppose B is the knight. He must tell the truth, but then he says that A is a knight, which cannot also be true. So B is not the knight. He can be either the knave or the spy.

Suppose C is the knight. Then he must alsways tell the truth, but then according to the statement he calls himself a spy! Since this cannot be true, then he cannot be the knigt either, so A is the knight for sure.

Then A always tells the truth so C is really a knave, who tells lies (and is therefore not the spy). That means that B is the spy who can somestimes tell a lie, and indeed he has, so this solution seems reasonable and consistent and also unique.

3. Trick puzzle: What mathematical symbol can be put between 5 and 9, to get a number bigger than 5 and smaller than 9?

Ans: Why don't you put a decimal point?! 5.9 works nicely: it is bigger than 5 and smaller than 9.

From: www.mathsisfun.com

