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1. For the following, fill in the blank with the word (or words) that best fit in the
sentence.

(a) The line connecting two vanishing points in a picture drawn in perspective
is called the

(b) If you slice a cone with a plane that passes through all of the slant heights,
the resulting cross-section will be a(n) and if
that plane is parallel to the base it will be a(n)

A

Figure 1:

(c) If you slice a cone with a plane that is parallel to some tangent plane of
the cone (passes through some slant heights and the base), the resulting
cross-section will be a(n)

(d) If you slice a double cone with a plane that goes through both halves of the
cone, the resulting cross-section will be a(n)

\/
A

Figure 2:

(e) If I am building a Golden Rectangle with short side equal to 10 cm, the long
side should be equal to cm.

(f) The figure on the left below has a genus of and is

to the figure below on the right.

Figure 3:
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(g) A 3-D solid with faces all of one kind of regular polyhedra is called a
and there are such solids.

(h) The formula that gives a solid’s Euler Characteristic from its number of ver-
tices, faces, and edges is and the formula linking
a solid’s Euler Characteristic to its genus is

(i) In Hyperbolic geometry, for every line [ and every point P that does not
lie on [, there exists line(s) through P that are
parallel to [.

H

Figure 4:

(j) Again, in Hyperbolic geometry, every point in the circle H has an image
or” ” outside of H. A point closer to the centre
(O) than P would have its image closer to / farther than (circle the one
that best fits) the circle H than the image of P, i(P).

(k) The cube on the left below is drawn in
and the cube on the right below is drawn in

>

Figure 5:
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[8] 2. Use an unmarked ruler and a compass to subdivide the line segment AB given
below into 5 equal parts. Do not erase your steps, or give a brief description in
words of your steps.

Figure 6:

[12] 3. The following picture depicts a house drawn in two-point perspective. Draw an
attic window (on the roof) in perspective, and label the vanishing point(s) as well
as the horizon.

Figure 7:
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[10] 4. Using tangents, construct a circle in the square given below, LABELING your
points clearly. (HINT: notice that some of the points have been labeled already
for you.) Use 8 tangent lines to construct the circle, 2 from each side.

— t)
W T

ju

Figure 8:



[7]

[4]

[11]
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5. (a) Subdivide into homotopy classes; which of these symbols are mutually ho-
motopic (ie, topologically equivalent) and which are not?

ABCDE24680

Figure 9:

(b) The two surfaces given below are topologically equivalent. Demonstrate
their topological equivalence by drawing at least 3 in-between images which
continuously transform one image into the other.

Figure 10:

6. Using an unmarked ruler and compass, identify the line [ which gives the centre
of every circle that gives a hyperbolic line passing through the point A, if the
hyperbolic plane is the interior of the circle given below and O is the centre of
the circle.

Figure 11:
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[2] 7. (a) Is the figure below a platonic solid (if so, give its name)? What is its genus?

[5] (b) State how many edges, vertices, and faces it has, and use these values to
calculate its Fuler’s characteristic.

Figure 12:

[4] (c) Is the figure below a platonic solid (if so, give its name)? What is its genus?
What is the value of its Euler’s characteristic?

(the hole goes through
the cube)

Figure 13:



