
Problem 1: The Harry Potter question

At noon, the classes at Hogwarts are �nished and Harry Potter and his friend Ron Weasley are
bored. They decide to pick a broom and start a race competition. The two boys race around the
outside of the circular Quidditch stadium at a height of 4 meters. They y at maximum speed with
constant rates and start at the same point. If they would y in opposite directions, they have to
watch out every 45 seconds to avoid a collision. This is too dangerous, so the boys decide to move in
the same direction. They will meet each other every three minutes. The length of one track is 1600
meters. After three hours of intensive racing, the boys are interrupted by their friend Hermione.
She would like to have a new magic wand. The only place to buy a wand is at the Magic Wand
Shop at the Diagon Alley, which is 27 kilometers away. Hermione has no time to visit the shop,
and she asks Harry to buy a new wand for her. Harry, still a little disconcerted by the lost race,
grabs his broom and immediately ies to the Diagon Alley. How much time will Harry be able to
spend in the Alley, if he has to be back at Hogwarts again before the diner starts at 17:25?



Solution for the Harry Potter question

The �rst task is to �gure out what information you already know, and what you need to

know in order to answer the question. Don't be distracted by "extra" information! In this
problem it does not matter that they they y at a height of 4 meters. It only matters that they
don't change their height during the race.

Harry need to travel back and forth, 27 kilometers each way, for a total of 54 kilometers.
The total time for traveling and shopping is 2 hours and 25 minutes. (The boys started at 12:00
with racing and 3 hours later, Harry starts ying to Diagon Valley. From 15:00 till 17:25 are 2
hours and 25 minutes). To calculate how much time he spends with traveling, we have to know the
speed of Harry. This can be determined with the information of the race.

Let x = rate of child 1 (m/s) (This can either be Harry or Ron)

Let y = rate of child 2 (m/s)

If they y in opposite directions, they meet every 45 seconds. The track is a circle with a
length of 1600 meters.

45x+ 45y = 1600

If they y in the same direction, they meet every three minutes (180 seconds). This means
that one of the boys has traveled 1600 meters more than the other boy did in 180 seconds.

180y = 1600 + 180x

We have now 2 equations with 2 unknown variables. This can be solved.

45x+ 45y = 1600
180x+ 180y = 6400
180y = 6400� 180x
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Solve for child 1:

6400� 180x = 1600 + 180x
4800 = 360x

x = 13
1

3
(m/s)

Solve for child 2:

180y = 1600 + 180x

y =
1600 + 180x

180

y =
1600 + 180(131

3
)

180

y = 22
2

9
(m/s)

Harry has lost the race, so he is the one with the lowest speed: 131

3
(m/s) � 3.6 = 48 (km/h)

By applying the formula Distance = Rate � Time, traveling to the Alley and forth will cost
Harry:

54 (km) = 48 (km/h) � Time

Time =
54

48
(hours)

Time = 11

8
hours = 671

2
minutes = 67 minutes and 30 seconds = 1 hour 7 minutes and 30 seconds.

He had 2 hours and 25 minutes for traveling and shopping, which are 145 minutes. The
time he can spend in the Alley is:

145 minutes - 67.5 minutes = 77.5 minutes = 1 hour 17 minutes and 30 seconds.
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