MATH 373 - GEOMETRY |

SECOND MIDTERM

FAMILY NAME OTHER NAMES GRADE
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1. Given distinct non-collinear points P, @, R, S consider points Ae PQ-{PQ},
BeQR-{Q,R}y,Ce€RS~{R, S} . Let PB and AR, QC and BS meet in M,
N, respectively. Finally, let PN intersect MS in Z. By employing the theorem of
Desargues or otherwise prove that A, 2, C are collinear.

e it eaanC = {0}, aM,cs - fRE, mE SN = 8}
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PN, AC / MS are conturrent or pqrnnel, As PNn §M = {Z}

it s seem that A,Z,( are co i wear e



2. (A) Compute the power of the point (X{p, g) with respect to the circl! z* +
y* + 2az + 2by + ¢ = 0. Write down the equation of the radical axis of thecircles
22+ 4 2012 + 2y + ¢ = 0 and 2%+ y? + 2002 + 2y + 2 =0

(B) Consider fixed non-concentric circles Iy, 'z Prove that the set of points
whereof the powers with respect to I'; and T differ by a constant is a line parallel
to the radical axis of I'y and ['s.

(C) Prove that the set of points whereof the ratio of the power with respect to
I'; to the power with respect to I'; equals a constant A # 1 is a circle. Find the
center and the radius of this circle if Iy is the circle of center (3,7) and radius 4 and
T, is the circle of center {1,3) and radius 5 and A = 2.
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3. (A) Prove that for any rectangle ABCD

\PAP + |PCJF = |PB]* + | PD}?

holds for any point P .

(B) Let ¢ be an ellipse. Prove that the set of points from which the tangents to

¢ are perpendicular to one another, is a circle.

{C) Let ,4 be ellipses with common foci. Prove that the set of points from
which the tangents to ¢ and to ¢ are perpendicular to each other, is a circle.
(D) What can you say about the set of points from which the tangents to a

parabola are perpendicular to one another 7
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