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Problem of the Week
Problem A and Solution

Tents Situation

Problem

Two years ago, Range Lake North Public School took its grade 3 and grade 4 classes on a
camping trip. There were 41 students going on the trip. They took 9 tents with them.

Each tent slept either 3 campers or 5 campers. Every tent was completely filled and every
camper was in a tent. How many 5-person tents did they bring with them?

Solution

Since 41 is neither a multiple of 3 nor a multiple of 5, the students must have
taken at least one of each type of tent.

Now we can consider all combinations of 3-person tents and 5-person tents where
there is a total of 9 tents, and where we have at least 1 and at most 8 tents that
sleep 5 campers. We can create a table to keep track of the numbers:

Number of Total campers in | Number of Total campers in | Total campers
5-person tents | 5-person tents 3-person tents | 3-person tents (sum)

1 I1x5=5 8 8§ x3=24 5+24=29

2 2x5=10 7 7Tx3=21 10421 =31

3 3xH=15 6 6 x3=18 15 +18 =33

4 4 x5=20 5) 5x3=15 20+15=35

) DX H=125 4 4x3=12 25+ 12 =37

6 6 x5=30 3 3x3=9 30+9 =39

7 TxX5=35 2 2x3=6 3b+6=41

8 8 x5 =140 1 1x3=3 4043 =43

From the table, we can see that the only possible combination that meets the

requirements is to take 7 tents that sleep 5 campers and 2 tents that sleep

3 campers.

Alternatively, if we only had tents that sleep 3 campers we could accommodate

3 x 9 = 27 people. However, we have 41 people, so we need space for

41 — 27 = 14 more campers. The bigger tents sleep 2 more people each, so we
need 14 + 2 = 7 tents that sleep 5 campers each. With a total of 9 tents, we need

2 tents that sleep 3 campers.
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Teacher’s Notes

For many of these kinds of problems, we can also use an algebraic method to
solve it.

We can write an equation to represent this problem.

Let x represent the number of 3-person tents required.
Let y represent the number of 5-person tents required.
Then we know, 3x 4 5y = 41.

Without any further restrictions on x and y, there are an infinite number of
possible pairs of values for  and y that satisfy this equation.

However, we have extra information that reduces the number of possible answers.
This information is implicit rather explicitly stated in the problem. For example,
we know that it is not possible for there to be a negative number of tents. We
also know that we cannot have a fractional number of tents. This will lead us to
single values for x and y that satisfy the equation 3z + by = 41.

In general, we have to be careful when using algebra to solve equations that
represent a real-life situation. It is important to make sure that the answers we
generate from our algebraic manipulations make sense, and that they take into
consideration any implicit restrictions.



