MATH 373 - GEOMETRY |

SECOND MIDTERM

FAMILY NAME OTHER NAMES GRADE

19th December 2012. Duration : 100 minutes. Three questions C 0+ 10415, 154+ 15, 104+ 5 + 10+ 10
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1. (A) Compute the power of the point P(zo, yo) with respect to the circle 2? +y* -+
2ax + 2by 4+ c= 0

(B) Write down the equation of the radical axis of the circles 2® + ¢* + 2ayz +
by + 1 =0 and 22 + 4% + 2007 + 2boy + 2 =0 .

(C) Prove that the set of points whereof the ratio of powers with respect to two
given circles Iy, T’ is a constant is a circle the centre of which lies on the line joining
centres of ['y, [s.
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2. Let ¢ be an ellipse of foci F, F'. Let o N FF' = {A, A'}. Let £, £ be the tangents
to @. at A, A'. For any tangent tto p at M € plet tNL = {P},t N = {P'}.

{A)By applying the second theorem of Poncelet first to the tangent lines ¢,]
and then to the tangent lines t,I', or otherwise, prove that < (FP,FP) =<
(F'P,F'P) = 1/2 .

(B) Prove that FP, F'P' intersect on the normal to ¢ at M.
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3. Consider a convex positively oriented quadrangle ABCD with positively oriented
squares BAPQ, CBRS, DCTU, ADVW on its sides with respective centers M,,
My, M., My. Let J be the midpoint of (A4, C].
{A) Prove that
& = Rot(M,, 323) o Rot(Mp, 323)

is & halfturn with center J.
(B) What can you say about the isometry

¥ = Rot(M,, %) o Rot(M, 3’%) 7

(C) Prove that the triangles JM M, and JM_.M, are right isosceles triangles.
(D) Prove that M, M, 1 MyM; and |M,M,| = |MyM4| .
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