
17_05 THINKING CAP ANSWERS 

PRIZE PUZZLE 

Puzzle 1. Counting collisions 

27 reach Yin, and 15 reach Xaar. 

The total number of collisions is 27 x 15 = 405. 

One way to solve it is to start with a very simple case: X sends 2 microbots to Y, and Y just 1 to X.  

Let x1 be the first microbot sent from X, and x2 the second 

Let y1 be the only microbot sent from Y. 

! means a collision. 

We can depict the stages thus: 

The lead microbots collide and reverse direction: 

X ...x2..x1!y1...... Y 

x1 has reversed direction and collides into x2. y1 returns home: 

X ....x2!x1...y1.... Y  

x1 changes direction again and safely reaches Y. x2 and y1 return home: 

X x2............x1.y1 Y 

In this simple case, 1 microbot in total arrived at X, and 2 in total at Y, and there were 1 x 2 = 2 

collisions.  

The same principles apply to larger numbers: 

the number arriving is the number sent from the other end (not the same microbots – but the 

question asks for the total arriving); and the number of collisions is the product of the numbers sent. 

 

Puzzle 2. First to crack 

The thick glass is more likely to crack.   

Glass is a poor conductor of heat. Stress will be greater where there are greater differences in 

expansion between the inner and outer surface of the glass, which is the case with the thick glass.  

 

Puzzle 3. Who am I? 

Madame. 



I was a French lady, but beheaded,    = Madame 

Then a female Knight, until my tail dropped,  =    adame 

I was the first man, who lost his head,   =    adam 

Holding back water, my crown fell instead,  =      dam 

When to be is all of me.     =        am 

 

True or False 

Possibly true, but not known. It is widely accepted that birds use earth's magnetic field to navigate. 

Some scientists, such as Thorsten Ritz of the University of California, Irvine, have hypothesized that 

quantum mechanics is essential to how they detect this weak field. 


