Klaus Hoechsmann, March 2, 1997.

Some Problems for Gauss Workshop.

1. A class of 18 starts with a calculated average mark of 86. Later it is noticed that one student’s mark
had been wrongly recorded as 86, when it shoud have been 68. What is the corrected average?

The average is the sum of the marks divided by 18. The correction lowers the sum by 86 — 68 = 18,
hence knocks down the average by 1 to 85.

2. If 8 cm of snow are equivalent (in water content) to 7.5 mm of rain, what is the rain equivalent of 50
cm of snow?

50 cm of snow is 6.25 times as much as 8 cm of snow, hence equivalent to 6.25 x 7.5 = 46.875 mm
of rain. Another way: rain measured in mm is 15/16 of the equivalent depth of snow measured in cm —

but 15/16 of 50 is 46.875.

3. Each year 16 teams are paired off in 8 series in the first round of the Stanley Cup play-offs. A series
is won by the first team to win 4 games. The losing team is eliminated, the winning team advances to
the next round. What is the maximum number of games possible until there is a single surviving team?

A series is a string of games played between the same two teams until one of them wins four. Its
maximal length is 7, since 6 games can be played with neither team having won 4. For fifteen teams to
be eliminated, 15 series must be played. That makes a possible mazimum of 15 x 7 = 105 games.

4. When filled, a ferry can carry: 500 cars and 400 bikes; or 600 cars; or 400 bikes and 3000 people.
How many people can it carry without anything else?

3000 people and 400 bikes make a full load and so do 500 cars and 400 bikes. Hence 3000 people are
equivalent to 500 cars. A full load consists of 600 cars — 1/5 more than 500 — or 3600 people. Just for
fun: 1 car is equivalent to 6 people or 4 bikes.

5. After 30 games as goalie, Cy has a GAA (# goals/# games) of 3.00. For the rest of the season, he
has 5 shut-outs (games without goals) and finishes with a GAA of 2.00. What is the minimum number
of games to make this happen?

If L and M stand for the numbers of goaLs and gaMes, the GAA equals L/M, whence L = 2M
at end of season. During the first 30 games the GAA of 8 means a total of 90 goals. Including the 5
shut-outs, we have 90 goals in 85 games. In the remaining M —35 games (no more shut-outs), Cy allowed
at least one goal per game, for a minimum L = 90+ M — 35. Since L = 2M, this makes M = 55.

8. Lee bought 38 CD’s, each costing the same price over $15. The total bill was $y29.2z with first and
last digits illegible. What were the possible prices x for each CD?

In pennies: 38x = 10%y + 2920 + z, and x > 1500 = y = 6,7,8 or 9. Clearly z is even, hence < 8.
Since 10* = 38 x 263 4+ 6 and 2920 = 38 x 77 — 6, the initial equation says that 38 divides 6(y — 1) + z.
No go for y =8,9. Possibilities: y =6, z =8, whence x = 1656; or y =7, z = 2, whence x = 1919.

13. B cycles to school along rail track at 6 km/h, and usually arrives at Xing simultaneously with train.
Today she is 50 minutes late and meets train 6 km before Xing. How fast is the train?

She meets train 1 h before she gets to Xing (50 min late) hence 10 minutes before the usual time. In
those 10 minutes, the train travels the 6 km to the Xing — at 36 km/h.

14. Alex rows downstream from A to B in three hours, upstream from B to A in four. How long does
a log take to drift from A to B?

Say, the distance between A and B is 12 “laps” — whatever that may be in traditional units. In laps
per hour, Alex’s speed is 4 downstream and 3 upstream. Hence river runs at 1/2 lap per hour — its speed
being added and subtracted, respectively. Thus it takes 24 hours to do the 12 laps.

15. Find the chance of the total point-sum in a roll of 5 dice is even.

For n dice, the answer (50%) is easily proved by induction. Beware of right answers based on faulty
reasoning! Be ready with counter-examples.



