MATH 373 - GEOMETRY |

FIRST MIDTERM

FAMILY NAME OTHER NAMES GRADE

7th November 2012. Duration : 100 minutes. Three questions: {5+ 5) + 15+ 10,5+ 10+ 10 + 10,20+ 10
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1. In a triangle ABC with centroid G, let AG, BG, CG meet BC, CA, AB in A,
B'. ¢ respectively. Let the parallel to AC through B intersect B'C" in L. Prove
that '

(A) AL is parallel to BB and |AL| = |BB'|, |A'L|=|CC"].

(B) Prove that the line BA is the median of the triangle AA'L through the point
A.

(C) Prove that the length of the median of the triangle AA’L through the point
A is 3c/4 where ¢ = |AB] .
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2. Given an acute angled positively oriented triangle ABC, let O and H be the
circumcenter and the orthocenter of ABC, respectively. Let AH intersect BC in A.
Let A’ be the midpoint of {B, C]. Prove that

(A) |AH| = 2|047,
(B) |AH| = 2Rcos A,
(C) |AH| = 2Rcos BeosC,
(D) OH is perpendicular to AH iff tan BtanC =3 .
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3. Given a pentagon ABCDE, consider X € AB — {A,B}, Y € BC - {B,C},
ZeCD-~{C,D}, Te DE-{D,E},Uc EA—-{E, A}.
(M X, Y, Z, T, U are collinear, Prove that
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(B) Is the converse true 7

(A) m[cl— XIYtZIT" M LL

collinear. Mena Laus i

heA XA o Yb KS ooy
xm YO KA

i E : KA E& N __M.,E = 41
Ko HE A

ECD ! Hg, ‘Zw'_g [ T_;E = +/}
e ZD TE

'Mw“m'[)lj all.,.

(m) Noo Comider midpuiah
fxox o ot [anl
h’}ﬂ]f fe,a] vepecdively.
(hoe any 1€ b,e]- {D,E}
Ueleal-{eal

— . 1.+ AR (D E b a r«.\ju\af an'i'njom/ foe iuwsdince ..,



