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,_| Bai 4
Cho duong tron (O) véi tam O, ban kinh R va duong kinh AB ¢6 dinh. Goi M 1a
diém di dong trén (O) sao cho M khong trung véi cac diém A va B. Lay diém C déi

xing cta O qua A. Duong thang vuong géc véi AB tai C' cat dudng thing AM tai
N. Dudng théng BN cat dusng tron (O) tai diém thi hai 14 E. Cac dudng théng
BM va CN cit nhau tai F.

a) Chting minh ba diém A, E, F thing hang va tit gidc M ENF noi tiép.
b) Chitng minh rang AM.AN = 2R2.

¢) Xac dinh vi trf diém M trén dudng tron (O) dé tam giac BNF c6 dién tich

nho nhat.

Phan tich. a) Nhan thay A la giao diém ctia 2 dusng vuong géc N M, BC dong thoi
FFE ciing la duong vuong goéc nén y tuéng & day sé la ching minh A la trye tam
trong tam giac BNF. Sau khi da c¢6 A, E, F thing hang thi dé chiing minh tit gidc

noi tiép ta st dung dau hiéu 2 géc bang nhau cling nhin mot canh.

b) Can chiing minh AM.AN = 2R? nén § tuéng dau tién sé xuat hién la viéc chiing
minh hai tam gidac dong dang va hai tam gidc d6 c6 chita AO, AB hay C'A. Th
hai ta nhan thay AM.AN = AE.AF-mot phan & day do hai tam giac chita AE va
AF cia ta chita ca AC va AB nén dan dén viéc xét hai tam giac CAF va tam giac

EAB.

c¢) Sau khi tinh dién tich tam gidc BF'N ta nhan thay can tim min CF + CN, tit day
ta nghi ngay dén viéc sit dung bat dang thiic Cauchy va ciing tat nhién ta can chiing
minh tich CF.CN 1a mot hing s6. Viéc dat gia tri nhé nhat can xét truong hgp dau
bing x4y ra CF = C'N dan dén tam giac BFN can. Tiép theo dé xac dinh cu thé
diém M ta nghi dén viéc chiing minh ABFN déu dé stt dung cac géc 60° co lien
quan dén M.
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Lai giai.
a) Ta xét tam gidc BFN ¢6 BC, NM va FFE lan lugt la duong cao ké tit dinh B, N va F,
dong thoi BONNM = A nén A la tryc tam, suy ra A € FE. Vay A, E, F thang hang.
Ta lai xét trong t giac M ENF' c6: NMF = NEF = 90° va cung nhin canh NF', suy ra
tit gihc M ENF noi tiép.

b) Theo tinh chat (Todn 9-Tap 2, Bai 23/76) ta c6: AM.AN = AE.AF

Dong thoi lai c6 ACAF ~ AEAB suy ra: % = j—g < AEAF = AC.AB = AO.AB =
2R? Vay ta da chiing minh duge AM.AN = 2R2.

c¢) Ta co: NBC = CFA (do ACFA ~ AEBA theo cau b) nén ta c6 ACFA ~ ACBN =
CF.CN =CA.CB = 3R2.

Mt khac: Sapyr = %BC.FN = %SR.FN = %3R.(CF + CN).

Theo bat déng thiic Cauchy ta c6: CF + CN > 2¢/CF.CN = 2/3R, diu bing xay ra
khi va chi khi CF = CN-titc BC la dudng trung tuyén, dong thoi BC ciing 14 dudng cao
nén ABFEFN can tai B.
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2
Ta lai c6 BA = gBC’ nén A la trong tam tam gidc BFN va theo cau a) thi A la cang la
trie tam vi thé tam gidc BEFN déu. Suy ra CBE = 30° hay ABM = 30°.
Vay dé Sappy nhé thi M thuoc duong tron (O) sao cho ABM = 30°. u

Cho a, b, c 1a do dai ba canh tam gidc. Chiing minh rang:

A+ —-32 V+E—-a? P+ E-0
+ +

2ab 2bc 2ac > L

Phan tich. Dé bai cho a,b,c 1a ba canh clia tam gidc nén ta sé luu § dén bdt sau:
a+0b—c > 0. Bt dau bai toan bang viec chuyén hét sang mot vé va quy dong, do mau

12 s6 duong nén ta chi can xét t1t duong 1a théa yéu cau bai toan:

i Ta nhan thay c6 xuat hien: a+ b%,b? + 2, a® + 2, khi d6 ta nghi ngay dén viéc lam
xuat hién cac hing ding thitc bang cach thém bét 2ab, 2bc, 2ac -cu thé ta them bét
2abc.

ii) Sau khi thém bdt dé dugc cic hiang déng thitc, ta tiép tuc sit dung hiing déng thitc
A% — B? sau d6 dé ¥ ta sé nhan thay c6 nhan ti chung a + b — c.
iii) Sau khi dat nhan ti chung, ta tiép tuc rit gon dé dugc (a+b—c)(c—a+b)(c+a—b)-goi
¥ cho ta vé viec st dung bat ding thic trong tam giac.
Loi giai. Ta co:

P+ - P+E-a2 P+ -0

e )
@c(a—i— ) +a( +c2abac)+ (a®+c¢ ) abe _
sc(a® + b — A) +ab® + & —a®) + b(a* + & — b?) — 2abe > 0
&c(a® + b — A+ 2ab) + a(b® + & — a® — 2bc) + b(a* + ¢ — b* — 2ac) > 0
acf(a+0)* - +a(b—c)* —a*] +b[(a—c)* =] >0
scla+b—c)a+b+c)+alb—c—a)b—c+a)+bla—c—>b)(a—c+b)>0
sla+b—c)cla+b+c)+alb—c—a)+bla—c—0)] >0
e(a+b—c)( —a®+2ab—1b*) >0

(

( )
la+b—0)c?—(a—1b)* >0

( )
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a+b—c>0

Do a, b, c la ba canh cia mot tam giac nén ta c¢d: S e+ b —a > 0

c+a—>b>0.
Suy ra (a+b—c¢)(c —a+b)(c+a—0b) > 0 luon ding.
Vay ta da chitng minh duge bat ding thitc ban dau. [ |

4 Pé thi tuyén sinh truosng KHTN - DPHQG H:a Noi
nam 2017-2018 (Khong Chuyén)

,_| Bai 1 i

2+t —zy=1
Cau 1) Giai he phuong trinh { Y Y

z + 2%y =23

Cau 2) Giai phuong trinh 2(x + 1)vVz +1= (Vo + 1+ 1 —2)(2 — V1 —2?).

Cau 1)

v +y?=1+ay (1)
2(1+zy) = 2y° (2)
Tu d6 mot y tudng tu nhién la thay phuong trinh (1) vao (2), ta sé dugc phuong trinh

Phan tich. Trudc hét ta bién déi hé phuong trinh da cho thanh {

madi la:

r=1Y

22+ ) =2 (v —y) (2 +ry+22) =0 &
4+ 2y +2y? =0

Dé dang nhan thay phuong trinh $22 + 2y + 2y? = 0 vo nghiém do:

7
m2+xy+2y2=0<:>(x—%)2+%>0vc’iix,y7é0

Tt d6 thay o = y vao phuong trinh (1) ta duge phuong trinh 222 —x —1 =0

224yt =1+ay (1)

Lai giai. He phuong trinh tuong duong
(1 +2y) = 2y° (2)

Thay (1) vao (2) ta duge

v(x? +y?) =20 & (v —y)(2® + 2y + 2y*) =0
=y

2?2 + xy + 2y* = 0 (vo nghiem)
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