
Mathematics 1101Y – Calculus I: functions and calculus of one variable
Trent University, 2010–2011

Assignment #4
It could have been tractor pulling! :-)

Due on Friday, 12 November, 2010.

In the beginning, Meredith stands on the edge of a long pier, holding onto one end of
a 10 m rope whose other end is attached to the bow of a boat. At this point the rope is
stretched out at right angles to the pier. Meredith begins to walk along the edge of the
pier while holding onto the rope, thus towing the boat. You may assume that the rope
remains straight and taut, and that the path followed by the boat has the property that
the rope is always tangent to the curve. (This is an example of a type of curve called a
tractrix.) See the sketchbelow to help visualize all this.

Your task will be to determine just what the path taken by the boat is. To help do
this, we’ll introduce Cartesian coordinates as follows. Let the y-axis run along the edge of
the pier, with the origin at Meredith’s starting location, and with the direction Meredith
walks in being the positive direction, while the rope is initially stretched out along the
positive x-axis. The path followed by the boat will be the graph of y = f(x); note that
f(10) = 0. We will measure all distances in metres.

We will find the function f(x) in two steps:

1. Determine
dy

dx
= f ′(x) in terms of x. [5]

Hint: When the boat is at (x, f(x)), the rope is still 10 m long and its slope is
dy

dx
= f ′(x).

2. Use Maple to solve the differential equation you obtained in 1 for y = f(x). [5]


