
Problem of the Week
Problem A and Solution

Climbing Sulphur Mountain

Problem
Climbing a mountain is tough. To make it easier and safer, people build paths that go back
and forth across the mountain rather than straight up. This means that after walking for some
distance along the path, you will come to a sharp corner, called switchback, and start walking
in the opposite direction. So when you are hiking on this kind of trail, you will travel much
further than than if you climbed straight up from the bottom to the top of the mountain. On
average, for every 400 m you walk on the trail to the top of Sulphur Mountain, you are climbing
approximately 50 m vertically up the mountain. Here is a diagram representing the trail:

Start

Top: 5.6 km

400 m

50 m

The distance you travel when you walk along the trail from the start to the top is 5.6 km.
What is the vertical distance from the bottom of Sulphur Mountain to the top? Justify your
answer.

Solution
One way to solve this problem is to make a table that keeps track of far you have
travelled on the trail along with the vertical distance you have climbed.

Each time the trail distance increases by 400 m, the vertical distance increases by
50 m. We want the table to show the pattern until the trail distance is equal to
5.6 km. Since 1 km = 1000 m, the table needs to show the pattern until the trail
distance is 5600 m.



Here is a table showing the pattern:

Trail Distance Vertical Distance
(in metres) (in metres)

400 50
800 100
1200 150
1600 200
2000 250
2400 300
2800 350
3200 400
3600 450
4000 500
4400 550
4800 600
5200 650
5600 700

So after walking 5.6 km on the trail, you have travelled approximately 700 m
metres vertically up the mountain.



Teacher’s Notes
The pattern shown in this problem can be described in the form of an equation of a line. In
Cartesian geometry, the equation of a line can be written with this format:

y = mx+ b

where m is defined as the slope of the line, and b is defined as the y-intercept of the line. The
y-intercept describes the point on the line where it crosses the y-axis. In other words, it is the
point on the line that satisfies the equation when x = 0.

The slope of a line describes a constant relationship between any two points on the line. By
definition, if we choose two points that are on the same line: (x1, y1) and (x2, y2), and compare
the ratio of the difference of the y values and the difference of the x values, that ratio will
always be the same. We normally work with the rise (the difference in the y values) over the
run (the difference in the x values), and call this value the slope. In particular:

m =
rise

run
=

y2 − y1
x2 − x1

There are two special cases we should consider. Since lines extend infinitely, all lines will cross
the y-axis at some point, unless they are parallel to the y-axis. In this case, it is not possible to
find a y-intercept. For a line that is parallel to the y-axis, each point on the line will always
have the same value of x. We could write the equations of lines like this in the form: x = c
where c is a number. The slope of a line that is parallel to the y-axis is undefined since we
cannot divide by zero.

Another special case to consider are lines that are parallel to the x-axis. For these lines, each
point on the line will always have the same y value. We could write the equations of lines like
this in the form: y = b. The slope of a line that is parallel to the x-axis is equal to 0.

This problem literally describes a slope. We can think of the vertical distance we travel as
being the y value, and the actual distance we walk along the trail as being the x value. The
constant ratio in this case is:

m =
rise

run
=

50

400
=

1

8

We can think of the start of the trail as being when x = 0 and y = 0. This means the
y-intercept of the line describing this pattern is 0. So an equation describing the relationship
between the trail distance and the vertical distance is:

y =
1

8
x

To solve this problem, we want to know the value of y when x = 5600.

By substitution, y =
1

8
(5600) or y = 400. So the vertical change is 400 m.


