Tran Quang Hung - THPT chuyéen KHTN 1

£
-~

Dé hinh hoc kiem tra mot so
truong Dong nam 2015

Bai 1 (Truong Dong Vinh ngay 1). Cho tam gidc ABC nhon, khong can. Céac diem E, F lan lugt
thuoc doan thing CA, AB sao cho EF || BC. Lay diecm M nim trong tam giac ABC sao cho
EM || AB va /ZECM = /FCB. Lay diém N nam trong tam gidc ABC sao cho FN || AC va
/FBN = /EBC. Goi BM cit CN tai P. Chiing minh rang P luon thudoc mot dudng thang cé dinh
khi F, F di chuyén.

Bai 2 (Truong Dong Ha Noi ngay 1). Cho tam giac ABC' ¢6 duong tron noi tiép (1) tiép xic CA, AB
tai B, F. G, H déi xting E, F qua I. GH cat BC tai P. Cac diem M, N thuoc IP sao cho CM L IB
va BN L IC. Chiing minh rang I 1a trung diém MN.

Bai 3 (Truong Dong Ha Noi ngay 2). Cho tam giac ABC' can tai A va P nam trong tam giac sao
cho Z/BPC = 180° — ZA. PB, PC lan luct cat CA, AB tai E, F. I, J lan lugt 1a tam bang tiép tng
véi dinh B, C cia tam giac ABE va ACF. Goi K 1a tam ngoai tiép tam giac AEF. Chiing minh
rang KI = KJ.

Bai 4 (Truong Dong Pht Yén ngay 1). Cho tam gidc ABC véi E, F 1a hai diém lan lugt nam
trén canh CA, AB sao cho AE = AF. EF cat BC tai D. K, L lan lugt 14 tam ngoai tiép tam giac
DBF,DCE. Goi BE cat CF tai H. AH cat BC tai S. G la d6i xiing cia D qua K L. Lay T thuoc
DG sao cho ST 1 BC. M la trung diém ST. Chitng minh réng dudng thang GM luon di qua mot
diém c6 dinh khi E, F thay doi.

Bai 5 (Truong Dong Pht Yen ngay 2). Cho tam giac ABC nai tiép duong tron (O) c¢6 dinh véi B, C

cd dinh va A di chuyén trén cung l6n BC . M la trung diém BC va N la trung diem AM. Cac diém
N . 1 1 )

P, @ lan lugt thuoc doan thang OB, OC sao cho OP = ZOB = ZOC = 0Q). Duong thang qua N

song song C'A cit duong thiang qua Q vuong goc OB tai E. Dudng thang qua N song song AB cit
duong thing qua @ vuong goc OC tai F. Chitng minh ring EF luon tiép xtic mot dudng tron cd
dinh khi A di chuyén.
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Dap an
Bai 1. Cho tam giac ABC nhon, khong can. Céac diém E, F' lan lugt thuoc doan thang C'A, AB sao
cho EF || BC. Lay diém M niam trong tam gidc ABC sao cho EM || AB va /ZECM = /FCB. Lay

diém N nam trong tam gidc ABC sao cho FN || AC vai /ZFBN = Z/EBC. Goi BM ciat CN tai P.
Chting minh ring P luon thuoc mot duong thing c6 dinh khi E, F di chuyén.

Lai giai. Goi (0) l1a duong tron ngoai tiép tam gidac ABC. Goi C'F, BE lan lugt cat (O) tai S,T

khac C, B. Goi CM, BN cat AB, AC tai K, L. Tu dé bai ta ¢c6 ZCBL = LT BA, lai tit géc nai tiép
FB NB

taco ZLCB =/ZATB. Tu do ABAT ~ ABLC. Theo dinh ly Thales ta lai ¢6 A= NL Tu hai

nhan xét trén ta thu dugc ABCN ~ ABTF, tut d6 suy ra ZBCN = ZBTF. Ching minh tuong tiy

ta c6 ZOBM = Z/CSE. Lai ¢c6 /ZBEF = /EBC = /TSC ta suy ra tit giac STEF nai tiép. Tt do

/CBM = /CSE = ZBTF = Z/BCN, ta suy ra tam giac PBC can tai P nén P thudc trung truyc

BC ¢b dinh. 0
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Bai 2. Cho tam giac ABC ¢6 duong tron noi tiép (I) tiép xtic CA, AB tai E, F. G, H d6i xting E, F
qua I. GH cit BC tai P. Cac diem M, N thudc IP sao cho CM L IB va BN 1 IC. Chiing minh
rang I 1a trung diém MN.

P B D R C

Lai giai. Goi (I) tiép xtic BC tai D va DK la duong kinh ctia (I). Theo tinh chat doi xting tam [
ta c6 néu @Q doi xing P qua I thi QK tiép xic (I) va Q thuoc EF. Goi AK cat (I) tai L khac K
thi tit gidc K ELF didu hoa nén QL tiép xtc (I). Tit d6 IP L KL. Goi R la trung diem BC'. Theo
két qua da biét thi IR || AK nén IP L IR. Goi BN,CM lan lugt cat IC,IB tai S,T. Ta thay ti
giac STC B nai tiép duong tron (R) va IP vuong goéc IR cat BS,CT tai N, M thi I la trung di¢m
MN. ]
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Bai 3. Cho tam giac ABC can tai A va P nam trong tam giac sao cho ZBPC = 180°—ZA. PB, PC
lan luot cat CA, AB tai E, F. I,J lan luot la tam bang tiép ting v6i dinh B, C' clia tam giac ABE
va ACF. Goi K 1 tam ngoai tiép tam giac AEF. Chiing minh ring K1 = K J.

G

Lai giai. Dé thay P thuoc (K). Néu G do6i xtiing A qua BC' thi G nam trén dudng tron ngoai tiép
tam gidc PBC nén PG 1a phan gidc ZBPC hay cing 1a ZEPF do d6 PG va IJ cat nhau tai R
thuoc (K). Vay dé chiing minh K1 = K.J ta sé chiing minh trung diém N ctia RA ciing 1a trung
diém IJ, that vay. Goi S, T la trung diem PA, EF thi ST di qua trung diém M cta BC. Mit khac
tit gidc AEPF noi tiép nén BI,CJ cit nhau tai L nam trén ST. Lai ¢6 IJ || BC nén ML di qua
trung diém ctia I.J. Trong tam giac APG dé thay MS la dudng trung binh nén MS || RG hay M S
ciing di qua trung diém N ctia RA. Tt d6 N ciing la trung diém IJ. Vay ta c6 diéu phai ching
minh. O
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Bai 4. Cho tam giac ABC véi E, F 1a hai diém lan lugt nim trén canh C'A, AB sao cho AE = AF.
EF cat BC tai D. K, L lan ludt 1a tam ngoai tiép tam gidc DBF, DCE. Goi BE cat CF tai H.
AH cat BC tai S. G 1a déi xting ctia D qua K L. Lay T thuoc DG sao cho ST 1. BC. M la trung
diém ST. Chtng minh ring dudng thing GM luon di qua mot diém c¢6 dinh khi E, F thay doi.
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Lai giai. Goi (O) la dudng tron ngoai tiép tam giac ABC. Dé thay G la giao diém khéac D clia dudng
tron ngoai tiép tam giac DBF va DC'E nén theo dinh 1y Miquel G ciing nam trén (O) va duong tron
ngoai tiép tam giac AEF. Tt day ta suy ra hai tam giac GFB va GEC dong dang. Lai theo dinh
ly Ceva cho tam gidc ABC véi cac duong AS, BE,CF dong quy tai H va chi y AE = AF ta co
% = % = g—g Vay GS 1a phan giac ZBGC nén GS di qua trung diém P ctia cung BC' khong
chita G. Lai theo dinh 1y Menelaus cho tam gidc ABC vé6i D, E, F thang hang va chi y AE = AF
ta o DB BF GB
“pc T CE” GC
Q ctia cung BC chita G. Nhu vay O la trung diém PQ, ma trong tam gidc GPQ c¢6 ST || PQ nén
G, M, O thang hang hay GM di qua O c6 dinh. O

nén G D la phan giac ngoai tam giac GBC. Tt d6 GD di qua trung diém
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Bai 5. Cho tam gidac ABC nai tiép dusng tron (O) ¢ dinh véi B, C ¢ dinh vad A di chuyén trén

cung 16n BC . M la trung diém BC va N la trung diem AM. Céc diéem P, @ lan luot thuoc doan
2 1 1 ’ .

thang OB, OC sao cho OP = ZOB = EOC = OQ. Duong thang qua N song song C'A cat duong

thing qua @Q vuong goc OB tai E. Duong thing qua N song song AB cit duong thing qua Q vuong
géc OC tai F. Chitng minh rang EF luon tiép xic mot duong tron ¢d dinh khi A di chuyén.

Loi giai. Goi I 1a trung diém OM. Goi PF cat QF tai D. Ta dé chiing minh 1Q || OB va IP || OC.
Tu d6 duong tron tam I di qua P, Q sé tiép xtic DE, DF tai P, Q. Ta sé chiing minh rang I 14 tam
noi tiép tam giac DEF dé suy ra EF tiép xtc dudng tron (I) c6 dinh, that vay.

Goi IQ cit BC tai G dé thay G la trung diém BM. Goi K, L 1a ddi xting ctia I qua P, Q dé thay

. i 1 1
O T trung diém KL. Tit d6 lai 6 IN = ;0A = SOB = ;0C = IK = IL = IG vay K.N.L.G

thuoc mot duong tron. Cha y ti giac K DOP nai tiép, tt d6 ZKNF = /KLG = /ZKOP = Z/ZKDP.
Suy ra tit giac KNDF noi tiép. Tuong tu tit gidc LDNE noi tiép. T d6 theo tinh doi xing va
cac tit gidc noi tiép tren LEIF = 360° — ZDIF — /EID = 360° — ZDKF — /DLE = 360° —

1 1
ZDNF —(180°— ZDNFE) = 180°— ZFNE = 180° — ZBAC = 180° — §ABOC = 180° — §AP[Q =

1 1
180° — 5(180O — /ZPDQ) = 90° + ilEDF. Twu do6 cht ¥ DI la phan giac ZEDF nén [ la tam noi
tiép tam giac DEF. Suy ra diéu phai ching minh. O



