
Math 896 Homework Day 2

“And therefore in geometry (which is the only science that it hath pleased God hitherto to
bestow on mankind), men begin at settling the significations of their words; which settling of
significations, they call definitions, and place them in the beginning of their reckoning.”

-Hobbes, Thomas. 1588-1679. English philosopher

1. Defining Angle:

(a) How would you define “angle”?

(b) What does it mean for two angles to be congruent?

(c) Consider the following “proof-outline” of the Vertical Angle Theorem. What properties of
angles does it use? Does your definition of an angle have these properties?

Theorem 1 (Vertical Angle Theorem). If α and β are vertical angles, then α ∼= β.

α
βγ

Proof. We see α + γ is congruent to a 180◦ angle, as is γ + β. Therefore α + γ ∼= γ + β and
hence α ∼= β.

2. Suppose the world is a perfect sphere, and a rope is taut with the world along a great circle. How
much longer would the rope need to be to be lifted 10cm off the ground all along its length?

3. Let S be a unit sphere. Given a point p and a radius r, a circle is all the points that lie at distance
r along the sphere. Let C be a circle in the sphere.

(a) If C has radius π/2, what is its circumference?

(b) If C has radius 1/2, what is its circumference?

(c) If C has radius 2, what is its circumference?

4. A spider and a fly are inside an 8 × 12 × 18 inch box, located at opposite corners. The spider can
walk on any of the six faces of the box and the fly remains stationary.

(a) What are some paths the spider can take to get to the fly? What is the length of the shortest?
Can you find two shortest paths?

(b) Can you find other two points, one of the spider and one for the fly, so that the spider must
travel on three faces of the box to catch the fly?

(c) Can you find a pair of points with three or more shortest paths between them?


