Math 329 Geometry Spring 11 Midterm 2

Name: s‘bAHMS

e You may use a compass and straight edge, but no notes.
e Do any six questions fromthe following eight questions.
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(1) (20 points) Let f be any isometry of R*, which fixes two points P and Q, i.e.
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(2) (20 points) Show that the product of a rotation by = about (0,0) followed by
a rotation by 7 about (1,0) is a translation. Find an explicit description of
the translation.
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(3) (20 points) Describe an isometry of S* which preserves the equator, and swaps
the north and south poles (i.e. {1+0;0)and (—1;0;0%). (There’s more than

one, just describe a particular one.)
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(4) Is there a triangle on the unit sphere with two right angles and an angle of
7 /47 If so draw a picture of it and find its area.




(5) (20 points) Use only a straight edge to construct a perspective drawing of a
tiled floor. Draw at least four tiles.

= s

TS




(7) (20 points) Consider the curves AB, BD, C'D and AC' drawn in the upper
halfspace model for the hyperbolic plane below.

.

(a) Which of the curves are hyperbolic straight lines, if any?
(b) Which of the curvesyhave endpoints the same distance apart, if any?

Justify:. oy .
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(6) (20 points) Let 0,u and v be the vertices of a right angled triangle. Use
vectors to prove Pythagoras’s Theorem. (Do not use the law of cosines.)
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(8) (20 points) Let L be the y-axis in the upper halfspace model, and let M be
the hyperbolic line with endpoints +1 and —1.
(a) Write down an explicit hyperbolic isometry that takes M to L.
(b) Where does the point i go to under your isometry? Are there isometries
which take i to other points on L, and if so which points can you send 7

to?
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