
Department of Mathematics

MATHS 190, 2009 S2 Tutorial 10

Tutorials in Maths 190 are collaborative tutorials. You should work in groups of 3 or 4 students,
discussing the situations and puzzles listed below, or issues arising from lectures. Part of your final
mark depends on your participation in tutorials.

Write up your answer to the question marked with a “?” and hand it in with Assign-
ment 4 (due October 21st).

1. Decide whether or not the following figures are equivalent by distortion or not:

T L

Justify your answer.

2. ? Consider the following digits as figures in the plane, made up of one or more straight or curved

line segments:

I 2 3 4 5 6 7 8 9
Which digits are equivalent to each other via a distortion? Group equivalent digits together.

3. Are these two surfaces equivalent by distortion? If so, demonstrate the distortion with a sequence
of pictures; if not, explain why not.

4. Recall the Ring Challenge presented in class, whose solution is illustrated below (and on p. 332 of
the textbook):
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In the first picture, imagine that the circular boundary of the left hole is colored blue, and that the
one on the right is colored red. Where are these two circles in the last picture, after the sequence
of distortions that “unlink” the ring from one of the holes?

5. If you took the rectangle below and joined the right and left edges with a twist, you would obtain
a Möbius band. Suppose that you cut the Möbius band along the dotted lines. What would you
get?

VERSION 4

– 10 – MATHS 190 and 190G

34. (a) If you took the rectangle below and joined the right and left edges with a twist, you
would obtain a Möbius band. Suppose that you cut the Möbius band along the dotted
lines. What would you get? (5 marks)

(b) State the Euler characteristic of the plane and draw a simple graph to demonstrate it.

(3 marks)

(c) What is the Euler characteristic of the surface of a football? Explain why. (2 marks)

35. The first step in the collage making process of a fractal is shown below.

(a) Draw the next step. (3 marks)

(b) The area of the filled in square shown above is 1.

(i) What is the area of the fractal after the first step? (2 marks)

(ii) What is the area of the fractal after infinitely many steps? (2 marks)

(c) What is the fractal dimension of this fractal? (3 marks)

36. A flat has three bedrooms, A, B and C and carries a rent of $450 per week. Xavier is equally
happy with each of the three rooms and thinks that a rent of $150 per room is fair. Yvonne
is equally happy with room A and C and thinks that $200 is a fair proportion of the weekly
rent for each of those rooms. However, she dislikes room B and thinks that $50 is a fair rent
for that room.

(a) Draw two preference diagrams, one for Xavier and one for Yvonne. (4 marks)

(b) The third flatmate Zephyr has not yet seen the flat. However, he has agreed that the
rent of $450 per week divided among the three rooms in some way is acceptable. How
do we know that a rent of $150 per week for each room will keep all three flatmates
content? (6 marks)

ANSWER SHEET FOLLOWS

6. Imagine a Möbius band thickened so that the edge is as thick as the side. In particular, this
“thickened Möbius” has square cross-sections. How many edges and how many sides does it have?
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