"' WRITE YOUR NAME, STUDENT ID. BELOW !!!

NAME : ID :

1(20pts) (i) State Ceva’s theorem in its usual sides form and trigonometric form.
(ii) Prove that the bisection lines of angles intersect at a common point.
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2(20pts) Explain how to use compass/straightedge to construct a square that has
the same area as the area of a given rectangle.
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3(20 pts) Assume C' is a parabola with its focus at (2,0) and directrix ¢ : {z = 0}.
Find the equation for the parabola C'. Then find the equation for its tangent line at

the point (2,2). A
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4(20pts) The truncated cuboctahedron has the vertex configuration (4, 6, 8). Find
the number of squares, hexagons and octagons on its whole face.
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5(20pts) Assume that ¢;, {5 are two lines on the plane intersecting at O. Denote by
r1 and ro the reflections with respect to /1 and /5 respectively. Classify the isometry
type of the composition f = r9 ory. In other words, determine whether f is a
translation, rotation, reflection or glide reflection and explain the reason.
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