
A tortoise and hare take part in a 1km race. The 
tortoise walks a slow 5.4m/min. The hare, confident 
of winning, decides to hop for 10 minutes, sleep for 
30 minutes, hop for 10 minutes, sleep for 30 
minutes, maintaining this pattern with a casual 
hopping speed of 19.2m/min
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a. How far has each travelled in one hour?
b. The tortoise actually wins the race. By what distance?

c. If the hare wishes to maintain the same pattern of
hopping for 10 minutes then sleeping for 30 minutes,
what is the minimum hopping speed the hare will
need to win the race?

d. If the original race continued indefinitely, at what
distance from the start would the hare become
permanently ahead of the tortoise or vice versa?



Solutions

a.In one hour, the tortoise will have travelled 
60 × 5.4 = 324m. In one hour, the hare will have 
hopped for 20 minutes and slept the rest of the time. 
So the distance travelled by the hare in 60 minutes 
is 20 × 19.2 = 384m.

b.  ͌
The time taken for the tortoise to walk 1 km is 
1000/5.4     185 minutes. For each 40 minutes from 
the start of the race, the hare hops for 10 minutes 
then sleeps for 30 minutes. Four repetitions of this 
pattern take 160 minutes. After 160 minutes the 
tortoise walks for another 25 minutes approximately. 
So the hare hops for 10 more minutes and sleeps for 
the rest of the time the tortoise takes to reach the 
finish line. So the distance travelled by the hare in 
the time the tortoise takes to reach the finish line is 
50 × 19.2 = 960m. Thus the tortoise beats the hare 
by 40m.

c.The tortoise finishes the 1000m race in
approximately 185 minutes. The time taken for the
hare to complete four hop-sleep cycles is
4 × 40 = 160 minutes. The time taken for it to
complete five hop-sleep cycles is 160 + 40 = 200
minutes. So, for the hare to finish before the tortoise,
it must reach 1000m during its fifth run. To achieve
this at minimum speed, it must maximise its hopping
time. Hence it must reach 1000m at the end of its
fifth run. So its minimum hopping speed to finish
before the tortoise is 1000 / 50 = 20m / min.
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d.Alternative 1
The following table shows the distance in metres of 
the hare and the tortoise from the start at various 
times in minutes after the start.

We see that the hare passes the tortoise in its first 
six hopping periods but fails to do so in the seventh 
when it hops from 1152m to 1344m while the 
tortoise walks from 1296m to 1350m. In each 
sleep-hop cycle after that, the hare will progress 
192m but the tortoise will progress 216m so will 
remain ahead of the hare. Hence the tortoise will 
be permanently ahead of the hare from the point 
1152m from the start.

Alternative 2
The hare hops for 192m, then sleeps for 30 
minutes. The time taken by the tortoise to walk 
192m is 192/5.4 = 320/9 minutes. So for each of 
the first few hop-sleep cycles of the hare, the 
tortoise passes the hare while the hare sleeps and 
gains a time advantage of 40 − 320/9 = 40/9 
minutes. When that time advantage accumulates to 
30 or more minutes, the tortoise will always be 
ahead of the hare. Since 30 ÷ 40/9 = 6.75, the last 
time the tortoise passes the hare is during the 
hare’s sixth sleep. The distance hopped by the 
hare would then be 6 × 192 = 1152m.

3.© Copyright 2013 Australian Maths Trust



Alternative 3
In each 40-minute cycle, the hare travels 
19.2 × 10 = 192m and the tortoise travels 
5.4 × 40 = 216m. So in each 40-minute cycle, the
tortoise gains 216 − 192 = 24m. In 10 minutes the 
tortoise travels 5.4×10 = 54m. Let the nth cycle be 
the last cycle in which the hare catches up to the 
tortoise. Then n is the smallest integer such that
24n + 54 > 192. Hence n = 6. So the last time the 
tortoise passes the hare is during the hare’s sixth 
sleep. The distance hopped by the hare would then 
be 6 × 192 = 1152m.
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