The Lee Fields Medal II
Time Allowed: Up to Three Hours
Tables and calculators may be used.
Answer all ten questions

1. Steven is deep in thought looking for positive whole numbers m and n that satisfy the
equation
20m + 19n = 2020.
That is easy says Julie, just take m = 101 and n = 0. Of course, she’s correct. Can
you find another solution where 0 < m < 10?
2. The following holds for any real numbers a, and r such that |r| < 1:
a + ar + ar2 + ar3 + · · · =

a
1−r

Hence, or otherwise, express
0.42424242 · · ·
as a rational number.
3. Consider a row of n tiles, each tile of which is red or blue. Suppose that a blue tile is
never followed by a blue tile, so that RBRBRR is allowed, but RBBRRB is not.
Let t(n) be the number of allowed tilings. Find t(1), and t(2), and come up with a
formula for t(n) in terms of t(n − 1) and t(n − 2).
4. Suppose that m and c are constants. What is the equation of the tangent to the graph
y = mx + c at x = 1?

5. Find r

6. Find x

7. In a game show you have to choose one of three doors. One conceals a new car and the
other two contain angry lions who will attack you. You choose but your chosen door
is not opened immediately. Instead the presenter tells you that another door (which
you have not picked), contains a lion. You then have the opportunity to change your
mind. Is there any benefit to doing so? Justify your answer.
8. Write down an expression for
d2019 2019
x ,
dx2019
the 2019-th derivative of x2019 .
9. If you expand
(1 + x)2019 = a0 + a1 x + a2 x2 + a3 x3 + · · · + a2019 x2019 ,
what is the coefficient of x2 , a2 ?
10. Using a 5-litre container and a 7-litre container, what is the minimum supply of water
you need to measure exactly 4 litres of water?

