MATH 373 - GEOMETRY |

FINAL EXAMINATION

FAMILY NAME OTHER NAMES GRADE

12th January 2015 Duration : 156 minutes.
Five questions : 12+8,7+13,12+8,14+6,4+4+4+4+4
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1. Consider a triangle ABC with incenter /.

(A) Given X, for each n € Z with X3, € BC, Xany1 € CA, Xgnso € AB such
that /1O L X3 Xaney, IA L Xsn_;.]Xgm},g, IB L XsnioXants for all n € Z, prove
that X, = X, for alln € Z.

(B) Find the unique point Xo = S € BC with the property that X3 = Xy
What is the relationship between I and the points Xg = S € BC X; =T € CA
Xy=U & AB7
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2. Given a triangle ABC, let ;4\, B , C be the points which divide the line segments
[B,C)[C, A] [A, B} in the ratio —1: 2 respectively. Let K € BC, L € CA, M € AB
be the respective reflections of B, C, 4 in the internal bisectors of C, A, B .

(A) Let a = |BCY, b = |CA|, ¢ = |AB| and prove that AK, BL, UM are
concurrent or parallel iff
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(B) Prove that K, L, M are collinear iff
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3. (A) Consider a triangle ABC with circumcenter O, incenter / excirles I, [, I,
circumradius R, exradii 7q, 75, 7. . Prove that

01> = R* + 2Rr, .
{B) Prove that A = 7/2 iff

OLP + |01 = |OL)* + |01 .
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4. (A) Let ¢ be an ellipse with foci F F'. Let ¢, I’ be the tangents to ¢ which
intersect in P. If H, H' are respectively the feet of the perpendiculars from F on ¢,
¢ prove that PF’ is perpendicular to HH'.

(B) Let 1 be an ellipse of foci G G’. For any Y € ¢ choose P, € 4 such that
G eYPand G € Y. Let the tangents to ¥ at P, intersect in N. Prove that
Y N is normal to .

(h)) Consider Yhe *riandh,
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5. (A) What is the image of the line 3z — 8y = 2 under TR, where u=[-7,5]7
(B) What is the image of the line y = 1 under Rotq 4,»/4 7
(C) Identlfy Rot(lfz}m/z o ROt{g’g),g.ﬁ/g -
(D) What is the image of the circle z* + 3* — 22 — 8 = 0 under HT 513 7
{E) What is the image of the line z + 2y — 5 = 0 under Homz 1y 77
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