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Pé thi Olympic Toan qubc té (IMO) nam 2020
Thit Hai, 21. Thing Chin 2020

Bai 1. Cho tit gide 16i ABCD. Digm P niam bén trong ciia ABCD. Biét ring :

LPAD : /PBA:/DPA=1:2:3=ZCBP:/ZBAP . ZBPC.

Chitng minh riing ba dittmg thing sau eimg di qua mot ditm: cde phin gide trong ciia cic goe ZADP
viv ZPCB va dudng trung trfe eiia doan thang AB.

Bai 2. Cho cdc 6 thic a.bye,d thoa mina > b > e >d > 0 vi a + b+ ¢ +d = 1. Chimg minh
TANE
(a+2b+ 3¢ +4d) a® b d? < 1.

Bai 3. Cho 4n vién s6i vai khéi heong 1,2.3,. .. 4n. Mai vién séi duge té bdi mot trong n méan vi
6 diing bon vien méi mau. Chimg minh ring ta cé thé chia cde vién s6i thanh bai déng sao cho hai
dién kién sau dong théi dige thon man:

« Tong khéi ltgng ciia cdc vién s6i & hai déng 1a bing nhau.

. A I3 - . - * . X 2
« Trong moi dong cd ding hai vién soi moi man,

Thit Ba, 22. Thing Chin 2020

Bai 4. Cho s6 nguyén n > 1. C6 n? ga cdp treo trén mot suon nii tai cde do cao khdce nhau. C6
hai edng ty edp treo A vio B, mdi cong tv vian hanh k xe cip treo. Mai xe van chuyén khéch tit mot
ga niy dén mot ga khic ¢ vi tri cao hon va khong ditg & cde ga trung gian. Biét rang, k xe ciia cong
ty A ¢ k ga di khide nhau vt k ga dén khic nhau, dong thoi xe nao xudt phit d ga cao hon ciing sé
két thite & ga cao hon. Diéu niy ciing ding vai cie xe eua cong ty B. Ta noi ring hai ga ditge néi
hifi mot cong ty nén c6 thé xudt phat tir ga thip han di dén ga cao hon ma chi sit dyng mot hoic
nhiéu xe ciia cong ty dé (khang ¢ cich di chuyén nao khic giita cie ga cip treo).

Xic dinh s6 nguyén duong k nho nhit sao cho ta co thé dim bio rang luén ed hai ga dude ndi
bdi ca hai cong ty. .

Bai 5. Cho mot bo bii gdm n > 1 quan bai. Trén mdi quan bai dude viét mot s6 nguvén diong.
Biét riing trung binh cong cua hai 6 trén moi cip quin bai ciing & trung binh nhin cla cic 6 trén
mot vii quin bai nio dé (6 thé gdm mot hoae nhidu quin).

Vi nhimg gid tri nio ciia n thi ta c6 thé khing dinh duge ring cde 6 trén cie quan bai la bing
nhau?

Bai 6. Chitmg minh ring ton tai hing s6 diong ¢ sao cho khing dinh san diing:

Voi moi 6 nguyén n > 1 vii mot tip S gom n diém trén mit phing sao cho khodng cich giita
hai diém bét ki etia 8 it nhit 14 1, ta ¢6 mot dudng thing £ chia tach tip 8 sao cho khodng cich tit
moi ditm cia 8 dén £ it nhit 14 en=/%,

(Ta ndi diomg thing ¢ chia tich mat tip ditm & néu né cit mot doan thing néi hai diém nao
dé ena tap S.)

Litu ¥. Cée kit qua yéu hon vai en™ " duge thay bai en™ ¢6 thé duge cho diém tiy thude vao gid
tri eta hang s6 o > 1/3,
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L&i giai bai toan hinh hoc trong dé thi IMO nam 2020

Nguyén Vin Linh

Bai toan. Cho tit giic 16i ABCD. Diém P niun trong ti giic sao cho ZPAD : ZPBA: ZDPA =
1:2:3=2LCBP:LBAP : /BPC.

Clutng minh ring ba dudng thing san cimg di qua mot diém: cic phan gide trong clia cic goc
ZADP, £PCB va dudng trung trfe cia doan thing AB.

Lai gigi. Goi E, F lin htot li giao diém etia duimg tron ngoai tiép tam gidge APB vii AD, BC.

Ta c6 ZAEP = 180° — ZABP = 180° — 2/EAP nuén ZEPA = LEAP.

Suy ra ZDEP = ZDPE = 2/DAP. Ta thu duge DP = DE.

Do d6 phiin gide trong ciia ZADP la trung trige ciia doan thing PE.

Tuong ti phin gidc trong eia ZBCP I trung trge cia doan thing PF.

Vity cie phan gide trong cia cic goe ZADP, ZPC B va duimg trung trige ctia doan thing AB dong
quy tai tam cia (APB). O

MOoi cac ban xem tiép tai liéu tai: https://vndoc.com/tai-lieu-hoc-tap-lop-9
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