6.1 #6-10, 16; 

6. As A Square passed through the line, the line would have just seen a single point (from his perspective) that appeared out of nowhere. (We don’t know if the king can see “through” or “past” this point, so it’s not clear if he knows that A Square’s crosssection was really a line segment like him.)
7. If a square is moved “parallel to itself” three units up, it would make a cube with volume 33 cubic inches. 

8. Answers will vary. He might describe what you ate for dinner last night by looking into your stomach, or tell you what you have in your pocket, or in a locked chest, all of which should be visible from a 4D perspective. 
9. Just as a three dimensional sphere looks like a growing / shrinking circle in 2D space, a 4D sphere should look like a growing / shrinking sphere as it passed “through” our 3D universe.

10. Just as the rotating cube in flatland shows up as various 2D cross sections, a rotating hypercube would show up as various 3D cross sections of a hypercube. These need not be cubes, but will be various 3D solids that changed size/shape as the hypercube rotated and passed through our space.
16. Orientation can be changed by picking the dog “up” into the third dimension, turning it over, and then setting it back down again. Such a flip (or change in orientation) would be physically impossible in two dimensions.

6.2 #6-9, 14

6. To remove an object from a sealed (3D) box in hyperspace, just pick it ana (in the hyper-dimension) and set it back kata outside the box.

7. This is similar to #16 from 6.1. To change a left glove into a right glove, you’d pick it ana (move it in the hyperspace dimension), turn it over, and then set it back kata into 3D space.

8. There is a practical way and a theoretical way to do this. Theoretically, we could just pass the rings into the hyper-dimension and they would slip right off the table post. Practically speaking, we could instead just form the table with the rings in place. They could be put on before the legs or top of the table was attached, or you could carve them out of the solid wood as you whittle the rest of the table post down to size.
9. In each case, the Euler characteristic is 1. (Verify). 


v,
e,
f,
s,
t
14. 
Triangle: 
3,
3,
1



(X = 3 – 3 + 1 = 1)


Tetrahedron:
4,
6,
4,
1


(X = 4 – 6 + 4 - 1 = 1)


Hypertetrahedron:    
5,
10,
7,
2,
1

(X = 5 – 10 + 7 - 2 + 1 = 1)

7.1 #3, 4, 5, 7, 9-12, (13 - did in class), 15-17 (for #17, also calculate the Euler Characteristic)

3. Horizontal cross sections of a square pyramid will be squares.

4. Vertical cross sections (parallel to one edge of the square) of a square pyramid will be isosceles triangles.

5. See class notes.

7. See diagram in your book. In addition to the obvious 1-unit edge lengths, there are two edges that are sqrt(2) units long and one that is sqrt(3) units long.

9-12 hints only. 

#9 -- should have a regular hexagon base;  

#10 – should have a regular hexagon base but the apex should be off-center.

#11 – should have an irregular hexagon base, and all lateral faces should be isosceles triangles.

#12 – should have an irregular hexagon base, and the lateral faces should be scalene triangles.

13. See class notes.

15. See quiz 3 solutions.

16. Hint only: use an irregular hexagon for the base, and be sure the lateral faces are parallelograms (not rectangles).

17. The figure will have 2n vertices, 3n edges, and n + 2 faces. Thus, the Euler characteristic will be v - e + f = 2n – 3n + n+2 = 2. 

7.2 #9, 10, 12, 13, 14, 17-22
9. Draw the dual of a right square pyramid with equilateral sides. 
[image: image1.png]


It will be another, smaller square pyramid (upside down).

10. Draw the dual of a right hexagonal prism with square sides.

[image: image2.png]


The dual is a sort of di-pyramid with a hexagonal base (see figure).
12. Of these three nets, the first does not work but the other two do. (Try it!).

13. Of these three nets, only the first and third fold up into a tetrahedron (Try it!).

14. See handouts provided in class for nets of these polyhedra. 

17. Squares.
18. Rectangles.

19. Triangles (they will be equilateral if the cube is standing up “straight” on its vertex).

20. Triangles.

21. Rectangles.

22. Triangles. 

