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SNl I8 @R ega (ol 7ol

SN TS g8 a6 SR 51 68 WAe DA M I (IS I8 GFMA FIe
@ Gfarre ofifere wRew *fe<e afsametes g % 2= Power of a Point
(g ¥wel) W2 Radical Axis (TEHE OTF) | 93 GEANSTN LW AF[ Fo T S AN,
8 U IR (N TB AIS F2S T T |

FF I, @36 g (A 93 Jred e ot G712 f[goa Jeed MATE 91 e
T "SGR | OB (DO AP (T2 TS| HoTYF, AECH AT GG | & T T&T
[A? a3 Tl W SN IMO-A ol Foe T FANY Face Alf!

AN AMCFA; []F e F1?

@ I8 w @R 9Is T P 9 v 31 088 @@ 0 @R IFNE 1 [ P QR @&
O-93 739 d |

foa & g8 «=e gt g
Definition: Power of a Point

38 w (@@ O, IPTE r) @F ACATE g P (I 979 d = OP) 93 FTol 2Ce:
Pow,,(P) = d? — r?
. W P J0eq AR AP Pow,,(P) > 0
o W P J08F TR AP Pow,,(P) = 0

. W P IS (DO ATF: Pow,, (P) < 0

@2 el (@ RyS o 20o, ©IR AI? W GF (Rt @pio g enifiifes wie witR |

suifafes ;@ B9 (Secant-Secant Theorem)
T P (A 3re (ooq i 36 @41 B [ I8 A @R B e @7 @
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5@ 2: Power of a Point €3 SHifNfen w=l

Theorem: Power of a Point (Geometric Form)

™ P (tF Bl @RI @R I8 A @2 B [9es @n 96
PA - PB = |Pow,(P)|
[RIGERISE
. M P 3ABE AR @3 PT @6 S 23, ©&: P12 = PA- PB
. W P (ot AR, $R&: PA- PB =1 — & (§39!)

e

4, P Jred q2E €2 9o (@1F PAB 3R PCD B¥l TRCR |
&l M@ @ PA- PB = PC - PD)
fage PAC @32 PDB Rtava1 S

o LAPD ALEY
« /PAC = /PDB (938 Blt°R T2 Fif*s, inscribed angle)

Tk APAC ~ APDB (AA similarity) |

HHTOT (A
PA _PC

PD ~ PB

Q¥ PT IM =% 73, SRt L PTA = 90° @3 APAT ~ APTA®R PT? = PA-PB|

O R S| PT? = @2 — r? (PIRICIRIeE S92 I<929 @) | [o9R PA - PB =
d*> — r? = Pow,(P) !

—s> PA-PB=PC-PD

T o5F: 1R 08 AW @A

QY TEIF G 1 T 9fG I8 ACH, O & G (@I [ @iee I g2 089 ANCATE FHo!
AE?
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fo@ ©; e % To7 @I [z
VR 08T AATE A TN ACH

Definition: Radical Axis

7% I8 w; G w, 93 FICHE OFF 2T (18 71 9a G156 e 12 08 ACATE FFrol

RRUE|
Pow,, (P) = Pow,,(P)

IR ERSIRE
o DICHE OF AN Ghi6 FFCHL |
. W Fe it v I, T oF ©ird iy qio e T
. T &= g3 (@A FANCIAR T2 1% |

&4 ¢t @6 FFeEEA?
gfq, 7fo Jeex TAPa:

wi: Py 2004+2fiy+e =0
wp i a4y + 2000 + 2foy + 2 =0

g (2, y)-47 ! AN 20;
Pow,, (P) = Pow,, (P)
Jred AP [ e
2(g1 — g2)x +2(f1 — f2)y + (1 —c2) = 0

aft @3B FRETCHLRT AT G2 71 FCRI, 22 GR ¢y? *M [ 2@ (MR |
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wifewne vw: foq Jreq &g
Vg Jred MG o AT | for 8 20 =02

fow 8: for Jrea WifeHe Srwete
o e fWfere =7 - Fifewe @

Theorem: Radical Center R
oA T8 wy, wy, ws GF AR FCHIE o o @it e ffere =711 92 e

A 27 e &F®] |
ICHE (F® R-a7 A3

Pow,, (R) = Pow,,(R) = Pow,,(R)

R

S, W, G wy-9F TCHE TF £y, G2 wy 8 ws-AF TICHA TF (y; 1 €4 @A R Rgrs

ffere =31

Pow,, (R) = Pow,,(R)

Pow,, (R) = Pow,,(R)

TodlL:
Pow,, (R) = Pow,, (R)

SIRE R SRR w; G2 w3-4F ACHE OF (15-9F SRS AR | Jodr foab @t @33
e fifers!

ARG @ II9 G2 FreIT IJIAT FAE?

Power of a Point 932 Radical Axis FICHA @M FICS AIcsl TL:
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1. @FIfEF I8 W Y32 SR W& F7TIF Jes 2(A |

2. Concurrency &Y ¢S JE: foaG @2l @ fvre fifere (o3 T @@ IR
FCN) |

3. Collinearity & F7C® ¥@: fodlt T @ @A (99 WICHE o= IR FCA) |
4. QTS AT (TS 2E: PA- PB = PC - PD 4ACIR AN |

G >: Auxiliary Circle tof&
IS A AR I8 (78, 58 ot few «ofs g8 tofa wea fe sAican @w:

. BIRfG i (req AT IR WM cyclic quadrilateral e |
o T@@C&9 Circumcircle, Incircle, 91 Nine-point circle JIRF FCl |

T X CH T TN S

T3 9f6 I8 (= A, O (@At e e o a1 @2 @)1 sfhe @ e
e o el (@99 90 side I @0 altitude) |

(@& 9 Inversion

Power of a Point 2@ Inversion-93 f8f€ | &fba AT Inversion transform IIT I
AT T I

IMO l; QTS-FEN o] St

QT A AFO QAT IMO AN FANGIT FAE @ Power of a Point @32 Radical Axis-ad
Gl AT

@3 FFELR B o7 79 A, B, C, D 93 T 9_Fe | I AC @R BD {8
Fe qft X @R Y re @7 @1 @A XY, @A BO-F Z e @7 @1 @2l
XY-43 $9F Z Frete o @36 9 P T8 1 (@ CP I AC [f¥E I8 ¢ @ M
s @7 F@ @ @4 BP I BD {2 gee B @ N [{vrs 2w I awe
@ @ @A AM, DN, €32 XY concurrent (QF&a13) |
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5@ ¢: IMO 1995 Problem 1

TR

93 FPG @ACS &oa I 28, Power of a Point €32 Radical Axis IR FAE 472
I AT ST A |

qior > @A XY QA [?

AC 1 /%8 980 w, @ BD I M2 et w, 11 38 46 X R v qee @n
FE O @A XY EN Wy G2 wo-GF TIEHIE O |

RUIeIE, XY -9 827 @@ [ Q-99 &

Pow,,, (Q) = Pow,,(Q)

qiof 3 /9 7

@AY AC T, ©18 LAXC = 90° (AEI€F @) | 9F8SE LBX D = 90° |

Qe, Z TE XY @9 BO-EF (R | SISEl (MG (@ Z S 92 089 SCoTH A0
IO AL, A S Fownesy @i

g7 o: M P @32 o =&

P @4 XY -3 (TG o) T &g | ol

Pow,, (P) = Pow,, (P)

@4 CP I8 w,-F C a3 M e =2n 361 Power of a Point (/CF:
Pow,, (P) = PC' - PM

@4l BP 8 w,-(F B @ N 9 =% 3631 Power of a Point (/CF:
Pow.,,(P) = PB - PN

@R Pow,, (P) = Pow,, (P), ©I2:

PC-PM =PB-PN
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3, AT I

PM PB
PN PC
47l 8: Concurrency 9 <1
I (MRS 518 @ AM, DN, 992 XY concurrent |
e, AM @R XY =% 36 Q e | 9i& (adl @ D, N, @32 Q collinear |
@Y AC I, O3 LAMC = 90°1 €F3%I& L/ BND = 90° |
QLT (AT B9 (Menelaus' Theorem) @24t Radical Axis €9 €5 I92F FF AR
e Fce A1 |

ARG e SAR: POrl g8 Lofd I |

g swfe: for Jren TfewE @

3B GO € ws B A A, M, N, @3 D W I (@@ @1 cyclic 27) |
Q2 A5 I8 w), w,y, R w4 [RTIDAT i

o w; 932 W,-aF TICHE TF N XV |
o W R ws-dF FCHA OF BN AM (P9 A @32 M TS 08 HIR) |
o Wy IR ws-dF FCHIE OF B DN (FIRA D 932 N TSF 08 HCR) |

DT @@ oty e, @2 foaqfs @2t (XY, AM, DN) @32 [Reqre ffers 2

8 AW & F08 2 A, M, N, D cyclic e

ZAMC = 90° (@@g AC ™) @32 /BN D = 90° ({xg BD I) |

@49 @, A, B,C,D collinear! @3k M, N 2@ @9 & @ LAMC = 90° 9%
ZBND = 90°1

eififos e S @l AW @ AMND SR cyclic! (RIS @19 angle chasing
e 4t TIW))

TR, ACHE (F® oW 2o FCq AN a¥d FFAN @ AM, DN, @3 XY

concurrent | H

DU® (F*feT: W AR oo

1. Power FRNF invariant (FFESTR): @6 [ (AT B QRN CUICHA & RETFA
G332 AT |

2. Radical Axis perpendicular to the line of centers: U2 (FTRA FALANANT T2 #7% |

3. WG (F®= concurrency: oAb @ @& favre fifre merte foq Jrea Wi
FR® 4N

4. o5 7, 9fb woFe: I PA. PB = PC- PD ¥, ©W A, B,C, D 438 08 (cyclic)
I P oItM9 radical axis-9 |

5. Degenerate case: G % 436 77 20 ~Ita (3™ g€ f6 concentric 2A) A #ME
infinity-C® (parallel case) 1
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wiRe 7t = Tnizge

TniRA9 >: Monge's Theorem

Monge’s Theorem

foaf Jrea IM2s AR ~PerEnd @ik foqt 936 TR T[Ee | B @RI
<1l 2 Monge Line |

«@fb @19l FA A Homothety €32 Radical Axis I9RIF ¢ | &fofb (ruimyg ST v2 Joes
Homothety Center, €32 fowfs (e G5/ collinear!

TARAY X: Simson Line

«3fo fage ABC 99 circumcircle-93 ©2F @36 g P 81 P (e fodq Are 18 w&
I TRV foaft @6 FFe@dw AF - @b Simson Line |
«f &=t Power of a Point JI92F 41 T

ST

1.

a5 JCeq ARE@ 936 [T P @itz P @& o =~ 5 =7 1 o= T, 9R T,
fgee = @1 P (AT WESH GG B 7 A Je@ A 9R B [iqre @n F |
I I @ PT2 = PA- PBI

9 I8 wy 9R w, TR X 9R Y R @7 I 1 O & O; GR O, | &
I A EA XY, @A 0,0,-97 T/ 1% |

foafs I8 *RHE IReFOIE ™ I | SIma A« I2sy ~rFetE W foaf fags
tofd =1 awd e @ 92 [q9aetEE circumcircle 96 7gre [fere 27 (Monge's
Theorem @ RT¥ F7) |

(B3IT=1&) IMO 2010 Problem 2: @36 acute-angled triangle ABC-@3 circumcircle T' 1
R (5 @32 0 TN NG AB @3 AC-99 ©4K &% A B @32 C e I €@l 1
g3 (SR [ M G992 N Rt @n 96 1 AM @92 BC-43 (@@l P 1 2 id el

«@f6 quadrilateral ABCD cyclic! SIF $4@% AC @32 BD = E [Rre v
1 &N I @ EA- EC = EB - ED 1 @f6 Power of a Point 9% (19 F%1?

(@fiTe 89) foqG I8 wy, wy, ws TZRE @ I | w; GR w, (M IE@ A 9R B
(S, wy R w3 M I C dR D (9, w3 GIR w; (AN I F IR F (S| AN el @
& AB, CD, &% EF concurrent @{l parallel | (Pascal's Theorem 49 degenarate
case!)

I

Power of a Point €32 Radical Axis (a1 SHIffon @@ O | AT QST Bl NC TS, @Ta?ﬁ
FICO AFCET AT @ Qe IMO-QQWQT@WWGWWWIW@W:
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. GFET I8 MU, O radical axis o |
« Concurrency & FC® 2, T &7 radical center IR FCAT |
o Qe WA (PA - PB), ©It® Power of a Point T @R |

oo Let Infinity Be Your Limit oo




