
MATH 812T HOMEWORK DAY 2

Due date: Wednesday June 4, 2014

Problem 1: We saw several ways how to construct a square ABCD, given an edge AB.
Pick one, and describe what information the construction tells us about ABCD. Justify
why the quadrilateral ABCD you obtain using the chosen method really is a square, where
a square is defined to be a regular quadrilateral.

Problem 2: Suppose a rope goes tightly around a tree whose trunk has a circular cross-
section. How much longer must the rope be in order to keep the rope 10 cm away from the
trunk? 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?

Problem 3: Let S be a unit sphere. Given a point p ∈ S and r ≥ 0, a circle in S of radius
r is the set of all points of S whose distance from p, measured along the surface of S, is r.
Let C be such a circle.

(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?

Can you give a formula for the circumference of a circle on S, in terms of the radius?

Problem 4: A spider and a fly are on the surface of an a×b×c box, where a = 8, b = 12 and
c = 18, all measurements in inches, with the fly and spider at opposite corners, as shown.
Assume the fly remains stationary and the spider always stays on one of the three visible
sides of the box.

(a) What are some paths the spider can take to get to the fly? What is the length of the
shortest? Is it unique?

(b) Is there a starting position for the spider where the shortest path is not unique?
(c) Are there starting positions for the fly and spider where the spider must at some

point walk on all the interiors of all three faces in order to take a shortest path to
the fly?


