
Math 896 Homework Day 6
The universe cannot be read until we have learnt the language and become familiar with
the characters in which it is written. It is written in mathematical language, and the let-
ters are triangles, circles and other geometrical figures, without which means it is humanly
impossible to comprehend a single word.
— Galileo Galilei (1564-1642); Italian astronomer, mathematician, and physicist.

1. It’s moving day! Suppose that you have a board of length b and a sofa with length � and width w.
You need to get them around the corner of two hallways intersecting at a right angle, where the
hallways are h1 and h2 wide, respectively. How long of a board can you get around the corner?
How big a sofa? We make the assumption that everything is occurring in 2 dimensions (ie, you
can’t tip the board towards the ceiling). What is the maximum length of the board that can go
around the corner, if each hallway is 6 ft wide? What is the maximum width of the sofa if it’s 10
ft long? Try modeling this in GeoGebra.

2. We know that Side-Side-Side is a congruence relation for spherical triangles. Given a triangle on
the unit sphere with side lengths 1, 1.5, and 2, what are the angles? What if the radius of the
sphere is instead 2?

3. (a) Given a right triangle with side lengths a, b, c as shown in the figure, determine the length
h of the altitude from the right angle to the opposite side.

a

bc
h

(b) Let P be a pyramid with triangular base such that the angle at the apex on each face is a right
angle. Suppose that the lengths of the sides of the base are a, b, c. Show how to compute the
lengths x, y, z of the sides from the base to the apex. Determine the lengths for a = 15, b = 16,
c = 19.
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(c) Show how to compute the height of P, where the height is the length of a segment from the
apex to the base that is perpendicular to the base. Compute the height for when the lengths
of the sides of the base are a = 15, b = 16, c = 19.

4. Alice, Bob and Eve sit down to play a card game with seven cards labeled 1 through 7. Alice gets
3 cards, Bob gets 3, and Eve gets 1. Talking out loud, how can Alice and Bob communicate to each
other the cards that they have, without Eve learning for certain whose hand contains a particular
card? (Hint: Alice begins by giving a list of possible hands that she has.)
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