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PHAN TicH MOT SO BAI TOAN HINH HOC
TU CAC PE THI TUYEN SINH THPT
CHUYEN NAM HOC 2018

Nguyén Van Loi

Hoéi toan hoc Ha Noi

Tém tat ndi dung

Trao luu thi vao cac 16p 10 chuyén va dac biét 1a chuyén toan da tir 1au la cac cudc
canh tranh néi bat. Sau khi phong trao BDT dugc gitr & mitc do than thién hon, thi cac
bai todn hinh hoc 14p tic chiém ngoi trong cudc dua kiém diém. Hinh hoc phang Viét
Nam trong pham vi todn cip trung hoc co s néi tiéng 1a kho, day la niém tu hao cia
gi6i chuyén moén, nhung cling la ganh nang ctia cac hoc sinh 16p 9 khi phai duong dau
Vi cac bai toan hinh nhiéu khi ngang tam thi qudc té. Trudc lugng bai 6n luyén khéng
16, nhiém vy cap bach dugc dat ra la: Hay tim phuong phéap hiéu qua cho ca ngudi hoc
va ngudi day mon hinh hoc.

Thong qua viéc phan tich va néu huéng gidi quyét mot s bai tiéu biéu cta ki thi 2018
vita qua, ching t6i cling xin déng gép mot cach tiép can cac bai toan hinh hoc véi phong
cach ty tin, ngoai gidi xong bai toan chiing ta tur phan tich sau, tim nguén bai toan. Tao
tac phong cht dong hoc todn hinh.

1 CAiu hinh dong dang

Bai toan 1 (Dé thi vao THPT chuyén, S& GDDT Ha Noi 2018). Cho tit gidc ABCD (khéng
co canh nao song song) noi tiép duong tron tam (O). Cdc tia BA va CD cit nhau tai diém F. Goi
E la giao diém ciia hai duong chéo AC va BD. Ve hinh binh hanh AEDK.

a) Chitng minh ring tam gidc FKD déng dang véi tam gidc FEB.

b) Goi M, N tuong iing la trung diém cic canh AD, BC. Chitng minh ring duong thing
MN di qua trung diém doan thang EF.

¢) Chitng minh ring duong thing EF tiép xiic véi duomg tron ngoai tiép tam gidc EMN.
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Loi gidi va binh ludn.

— Goi d 1a phép dbi xtiing qua truc déi xtiing 1a dudng phan giac goc BFC.
FD , FA |

— Tich ctia hai phép bién hinh nay 1a f o d = Day la phép bién hinh dong dang.
Qua phép bién hinh nay D — B, A — C. Vay AFAD — AFCB do d6 cac thanh phan
duogc vé trong tam giac nay c¢6 anh dong dang trong tam giac kia. Vi ACB = ADB =
DAK nén anh ctia duong thang AK la duong thang CA. Tuong tu ta c6 anh ctia duong
thang DK 1a duong thang BD. Suy ra K — E.
Vi doan thang AD c6 anh la CB nén trung diém M c6 anh la N ctia méi doan thang tuong
ung. Ta quay lai bai toan.

1. AFKD « AFEB vila anh ctia nhau qua f od.
2. Duong thang Gaus ctia i gidc toan phan AFDE — BC.

— Goi f 1a phép chiéu (phéng dai) tam F tilé k =

3. Ta ching minh phan c) khéng can dya trén két qua ctia phan b). AFKE
c6 anh qua phép bién hinh f od la AFET nén dong dang. Suy ra cac
goc FEK = FTE = MNE. Vay FE tiép xtc véi duong tron (EMN).
O
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2 Tiép can cau hinh tir cach nhin nhan khac

Trong phan nay chting ta xdy dung lai bai toan bang viéc chuyén cac ciu hinh tir dang
duong tron vé dang cac duong thang song song dé str dung nhém dinh Iy Thalet.

Bai toan 2 (Pé thi vao THPT chuyén DHSP Vinh 2018). Cho hai duong tron (O;R) va
(O'; 7) cit nhau tai hai diém A va B (R > r) sao cho O va O' ¢ hai phia ddi véi duong thang AB.
Goi K 1a diém sao cho OAO’'K 1a hinh binh hanh.
a) Chiing minh ring tam gidc ABK la tam gidc vuong.
b) Duong tron tim K bin kinh KA cit cdc dmmg tron (O R) va (O';r) theo thit tu tai M va
N (M, N khdc A). Chitng minh ring ABM = ABN.

c) Trén duong tron (O; R) lay diém C thudc cung AM khong chita B (C khdc A, M). Puong
thing CA cit duong tron (O',r) tai D. Chitng minh ring KC = KD.

Loi giai binh ludn.

X K B Y
Goi XY 1a anh ctia OO’ qua phép chiéu tam A ti 1& 1 : 2. Vi OO’ cat AK va AB tai diém
gitta cia mbi doan, nén KB nam trén XY. Do dé:

1. KB 1 AB do d6 tam gidc AKB la tam gidc vudng.

2. Céch xac dinh vi tri cia M va N: Vi M 1a giao ctia duong tron (O, R) va duong tron
(K, KA) nén né la diém doi xung truc cia A qua truc OK. Tuong tu nhu vay N va
A dbi xtiing qua truc O'K.
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Vi M va A déi xung qua truc KO, AMX = 900 <= BAMX noi tiép, MAX = MBX.
Tuong tutaco NB NBY = NAY. Ma MAX = N NAY vi CO cac Cap canh tuong tng vuong
goc va la cac géc nhon. Do do XBM = YBN <= MBA = NBA.

3. Céch xac dinh cac diém C va D tir mot day cung bat ki di qua A. Vi AX va
AY la cac duong kinh cta duong tron (O) va (O’) tuong ung, nén cac goc

XCA =90° = YDA. Vay C va D la chan cac dudng vudng goc ha tir X va Y xudng
day cung qua A da néi. Viéc hoan tat chirng minh da khong con gi phuc tap.
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Vi XC va YD L CD, XCDY la. hinh thang  vudng
co ZK la duong trung binh nén KC = KD.

3 Su dung su giup do bat ngo cua cac bai toan don
gian

Mot bai todn quen thudc néu 1én méi lién hé ctia cac cat tuyén dén hai dudng tron cat
nhau v cung thu vi va c6 ing dung khong ngo khi ta xét cac vi tri khac nhau ctaa né.

Bé dé 1. Hai duong tron (O) va (U) cit nhau tai hai diém A va B. Cit tuyén x qua A cit (O)
tai P, cit (U) tai Q. Cdt tuyén y qua B cit (O) tai R, cat (U) tai S. Chiing minh rang PR/ / QS.

Ménh dé ngugc lai cling diing.

Hai duong tron (O) va (U) cit nhau tai hai diém A va B. Cdt tuyén x qua A cit (O) tai P, cit
(U) tai Q, qua P ké PR (R thugc (O)), qua Pké S (S € (U)) sao cho PR/ /QS khidé R, B, S
thing hang.
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Hé qua 1. Céc dang ting dung ctia bd dé khi hai cat tuyén & nhitng vi tri dic biét.

Bai toan 3 (Dé thi vao THPT chuyén DHSP Ha N6i 2018). Cho tam gidc ABC cd 3 gdc nhon,
AB < AC va ngi tiép duong tron (O). Puong tron ngogi tiép tam gidc BOC cit cdc duong thing
ABvi AC theo thit tw D va E. Trén duong tron ngoai tiép tam gidc BOC lay diém P sao cho AP
vudéng goc véi PC. Puong thing qua B song song véi OP cit PC tai Q. Chiing minh rang:

a) PB = PQ.

b) O la truc tdm cua tam gidc ADE.

¢) PAO = QAC.
Loi gigi va binh ludn

~ 11— ’-\ /-\ ~ —

Taco A = EBOC va CO=0B do d6 A + BDO = 90°. Vay DO L AC va la phan giac ctia

ADC <= AADC can tai D va DM | AC.
Ta dao trat tu tra 10i cac cau hoi cua bai toan.
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b) Xét hai duong tron (ABC) va (BCD) va hai cat tuyén la cac duong thang BD va AC.
Theo b6 dé 1.c OA | DE <= O la tryc tdm ctia tam gidc ADE.

a) Duong thang AP cat (O) tai K (khac A). Dudng thang ké tir K vuong goc v6i AC cat
CP tai G'. Ta sé ching minh G’ chinh la diém G trong dau bai.

ViCP L AKvaKG' L ACnén G’ la truc tam tam giac AKC. Goi N la giao ctia duong
thang CP v6i (O). Theo tinh chat tryc tdm tam gidc NP = PG’. Mat khac:

CPB = COB = 2BAC = 2BNC = BNC + NBP

Do d6 BAC = BNC = NBP = NPB la tam gidc cn <= BP = PG’ va NPG' la tam
gide vuong <= BGP = OPC(= 90° — BAC). Do d6 BG'//PO. Piém G’ chinh la diém
G. <= BP = PG. - - . . o
c) Theo tinh chat truc tdm ta c6 PAG = OAC(= 90° — ABC) +«= PAO = GAC.
U

Ghi chii. Trong phan dau cta 13i gidi ching ta chiing minh tam gidc DAC la tam giac can
tai D. Két qua nay gidp cho 16i giai phan b) trd nén doc 1ap. Két qua nay nén tiép tuc khai
thac thém.
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Bai toan 4 (Dé thi vao THPT chuyén KHTN Ha Noi 2018). Cho ngii gidc 16i ABCDE ngi
tiép duomg tron (O) cé CD song song vdi BE. Hai duong chéo BD va CE cit nhau tai P. Diém
M thugc doan thing BE sao cho MAB = PAE. Diém K thugc duong thing AC sao cho MK
song song vdi AD, diém L thudc duong thang AD sao cho ML song song vdi AC. Dudng tron
ngogi tiép tam gidc KBC lan lugt cit BD, CE tai Q, S (Q khdc B, S khic C).

a) Chitng minh ring ba diém K, M, Q thang hang.

b) Puong tron ngoai tiép tam gidc LDE lan luot cit BD, CE tai T, R (T khdc D, R khdc

E).Chitng minh rﬁng nimdiém M, S, Q, R, T cung thudc mot duong tron.

¢) Chiing minh ring duong tron ngogi tiép tam gidc PQR tiép xiic vdi duong tron (O).

Loi giai va binh ludn.

— Phan tich dau bai.

Kéo dai AM va AP cat (O) tai X va Y. Ta sé tao mot bai toan tuong tu nhung vai trd cac
diém P va M tu vai tro 1a cac chét thy dong thanh cac diém chu dong (hinh a). Bai toan
bat dau lai nhu sau:

O.
Y X
Hinh a) Hinh b)
Cho tam gidc AXY noi tiép (O). Tia AB cat (O) tai B. Tia AE la anh cta tia AB qua

dudng phan gidc XAY va AE cit (O) tai E (hinh b).
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Nhu vay diém P xac dinh duge. Vi P ndm trén dudng trung truc BE do d6 nam trén

trung truc ctia XY. Mat khac P ndm trén AY, do d6 1a giao ctia 2 dudng nay.

(*) Tir P ké dudng thang song song v6i XY cat AX tai I. dudng thang PX cét (O) tai A’
£ ax XP XI

(khéc X). Tam gidc APIX «~ AAA’X qua phép chieu dong dang tam X ti 1é XA — XA

Vi thé duong tron (O) va (PIX) cling 1a anh ctia nhau qua phép chiéu nay. X € (O) nén

chiing tiép xtic nhau. Nhan xét nay lam ching minh phan c) trd thanh don gian hon

nhiéu.

Ta ldy M 1a mot diém trén AX va tir d6 dyng lai toan bd cac diém B, C, D, E cta bai toan

dau tién (M € BE/ /XY, BP cat (O) tai P, EP cat (O) tai C.
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1) S&t dung B6 dé 1.b cho hai duong tron (DEL) va (O) véi 2 cat tuyén ADL va CEQ ta
thu dugc truc tiép dpem. Tir day ta ciing ¢6 D, E, L, R ndi tiép mot duong tron.
2) Tiép tuc stt dung bé dé trén ta c6 SQ//BC,RT//DE. Tix d6 suy ra:

6572 — DEC = DAB = Q/M\R = DBC = (jﬁ{ Vay ta co6 RQSMT nam trén mot duong
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tron.

3) Ta phai chitng minh dudng tron (PRQ) tiép xuc véi (O).

Ta c6 X,R,M,E thudéc moét duong tron vi XAC = XEC cung chin cung
XC; XMR = XAC (ddng vi). T d6 suy ra XRE = XME = PIX.

Vay X,P,I,R cung thudéc duong tron (PXI). Trong phan xay dung cac
diém (*) & trén chung ta da chi ra duong tron (PIX) tiép xic vé6i (O).
O

4 Mot huéng ra dé chan phuong

Da nhiéu ndm nay dé thi ctia cac trudng phia Nam c6 phong cach rat trong sang va
vita stc véi cac ban c6 nang khiéu hinh hoc hodc khong c6 diéu kién luyén 16, hodc tu
hoc ciing c6 thé 1am t6t bai thi.

Quan diém “ci” v6i ngudi da qua va “méi” voi ngudi vira dén 1a hudng di thuc té va
pht hop. Cac bai toan véi két qua hay c6 thé tim cac 1oi gidi dep tao dugc niém say mé
hoc tap cho hoc sinh. Hau hét cac truong chuyén phia Nam thoat dugc céi bay doén hoc
sinh thanh thg giai toan v6i phuong cham ra dé rit nhan van nay.

Chung t6i xin ldy mét vi du ctia mét trudng 6 tam quan trong tién phong.

Bai toan 5 (Dé thi vao THPT chuyén DPHSP tp HCM 2018). Cho duong tron tim O va
mot diém S nam ngoai (O). Ké cac cat tuyén SAB va SCD dén (O) (A nam gitra S va B,
C nam gitta S va D). Duong thang (d) vudng goc v6i OS tai S cat cac duong thang BC
va AD tai E va F. Ching minh rf?mg OE = OF.

F

Loi giai va binh ludn.
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F S E

Ki hiéu I va | 1a trung diém cta BC va AD.
Ta c6 ASBC «~ ASDA (gg) < ASBI «~ ASD] (c. g c)

SIE = SJF. Ta gidc SFOJ noi tiép (cdc goéc tai S va | la goc
vuong) < SOF = §JF = G&SIE = SOE. Vay tam giac FOE can.
O

Cdic dé bai dugc lay tir cdc dé thi todn lén 16p 10 nam 2018.
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