DE THI VA LJOI GIAI HSG TOAN 9 TPBMT 2024

HOANG VAN QUYEN* NGUYEN HUY GIA BAO |
NGUYEN NGOC DUY !

Ngay 27 thang 2 nam 2024

§1 DE THI

Cau 1 (4,0 diém).

) 1 1 5
1. Cho biéu thitc: M = 5 + 5| - véi x> 0
<2\/5+1) (2\/5—1> r+1
14 (2 1+ (=
V3 V3 5
Rit gon biéu thitc M va tim tat ci cac s6 tu nhien 2 dé gia tri biéu thic 2 14 s6 nguyéen to

2. Giai phuong trinh: 22+ +4— 2+ 2)Va2 —x+4=0
Cau 2 (4,0 diém).

1. Cho Parabol (P) : y = 22 va dudng thing (d) : y = 2(m — 1)z — m + 3.
Tim m dé (d) cat (P) tai hai diém phan biét A, B sao cho A va B cach déu truc Oy. Khi dé tinh do dai
duong trung tuyén OM clia tam gidc OAB.

2. Cho céc s6 duong z,y, z théa man zy + yz + zr = 3xyz. Chitng minh ring

23 y3 23 1/1 1 1
5+ 5+ 5> -+-+- ).
zZ+x T+y y+z 2\ y =z

Cau 3 (4,0 diém).
. 1 N .
1. Tim cac so0 thyc x sao cho x 4+ v/2024 va — — /2024 déu la cac so nguyén.
x

2. Cho chin s6 nguyén duong a1, as, ..., ag déu khong c6 uc sd nguyen t6 nao khac 3,5 va 7. Chitng minh ring
trong chin s6 da cho luon ton tai hai s6 ma tich ctia hai s6 nay 1a s6 chinh phuong.

Cau 4 (2,0 diém). Cong ty X va cong ty Y la hai cong ty c¢6 uy tin tai Hd Noi ma anh Minh dang ¢6 nhu cau xin
vao lam viéc. C4 hai cong ty déu c6 ché do thu hit ngusi tai va dua ra hinh thic trad Iuong trong thoi gian thi
viéc nhu sau:

Cong ty X: Anh Minh nhan duge 1500 USD ngay khi ky hop dong thit viec va mdi thang sé dugc tra luong
1800 USD.

Cong ty Y: Anh Minh nhan duge 2500 USD ngay khi ky hop dong thit viec va mdi thang sé dugc tra luong

*10A5 THCS-THPT DPONG DU
t9A6 THCS PHAM VAN DONG
GV THCS-THPT DONG DU
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1600 USD.
Em hay tu van gitip anh Minh Iyga chon cong ty nao dé thit viec sao cho téng s6 tién thit viec nhan duge 1a 16n
nhat. Biét thoi gian thit viec clia ca hai cong ty déu tit 3 thang dén 8 thang.

Cau 5 (4,0 diém). Cho diém A nam ngoai dudng tron (O; R). Tt A ké hai tiép tuyén AB, AC va cat tuyén ADE
khong di qua tam dudng tron (O; R) (B, C la tiép diém; D nim gitta A va E). Tiép tuyén tai D ctia dudng tron
(O) cat AB, AC theo thit tu tai I vi K. Goi H la giao diém ctia AO va BC.

1. Chitng minh BAO = BCO.
AH  AE
AD A0’
3. Tinh s6 do géc ZIOK khi OA = 2R.

2. Chung minh

4. Qua diém O ké dudng thang vuong géc véi OA cat AB tai P va cat AC tai Q. Ching minh ring I[P+ KQ >
PQ.
Cau 6 (2,0 diém). Cho tam gidc ABC can dinh A. Goi O la trung diém ciia BC. Puong tron (O) tiép xtc voi

AB & E, tiép xtic v6i AC 6 F. Diém H chay trén cung nhé EF, tiép tuyén ctia duong tron tai H cit AB, AC lan
lugt tai M, N. Xéac dinh vi trf ctia diem H dé dien tich t& giac BMNC dat gia tri nhoé nhét.
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§2 LOI GIAI
Cau 1 (4,0 diém)
.2 3 1 1 9 .
1. Cho biéu thic: M = 7 AR véi x > 0
o <2\/a?+1> 1. (2@—1) r+1
V3 V3
Rit gon biéu thitc M va tim tat ca cac sd tu nhien z dé gia tri biéu thiic =5 14 s6 nguyén t6
2. Giai phuong trinh: 22 + 2 +4— 2+ z)V22 -z +4=0
LI giai.
1. bPKXD: 2z >0
3 3 )
Taco M = .
& [3+(2\/§+1)2+3+(2\/§—1)2} z+1
18+32vz+1)2+32yz—1)%* 5 24(z + 1) 5 15

T BTV )B+ RV 2 +1 1622+ 16x+16 x+1 222 +2z+2

15 3 2+az-2 —1 2 —1 2 , )
Dodém—izx +; _ (@ )2(x+ ) pa & )Q(QH )zp(plasanguyénta)
Tacé:clasétunhiénnénx+2>x—1suyra{i_ii;.

T+ 2

THl: z —-1=1=zx=2=p= = 2 (thod méan)

TH2: 2 —1=2=2=3=p=2x+2=>5 (théa man).
Vay = € {2;3}

1\* 1
2. DKXD:x2—x+4>O@<x—2> +Z5>O(lu6ndﬁng)

Ptz +4- 2+l —as+4=02>+r+4=2+2)Va2 -z +4
= @24+ +4)2=02+2)2@® —2z+4) et +203 + 922 + 82+ 16 = 2* + 323 + 422 + 120 + 16

=0
sd-Ptdr=0z(-5r+4)=0x(r-1)(zr—-4)=0& | =1
x =4

Thit lai thdy théa man. Vay phuong trinh c¢6 nghiem 1a x € {0;1;4}

Nhan xét 2.1.
1. Day la bai toan rit gon biéu thiic dai s6 kha quen thuoc, kem theo cau héi phu vé sb hoc

2. Ngoai cach giai bing phuong phap binh phuong hai vé, chiing ta con mot cach giai khac bing phuong phap dat
an phu khong hoan toan:
Dit t = Va2 — z + 4, khi d6 phuong trinh da cho tré thanh:
242 —2+2)=0&(t—2)({t—2)=0
Ta xét 2 truong hop

a) t=2<z=0hoicx =1
b)t=zx&ax=4
Vay phuong trinh ¢6 tap nghiem S = {0;1;4}

Bai tap tuong tu.
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Bai tap 1. Cho P = (g - x;_@/_;) : (gi B x—x\_fS—Q)

1. Rat gon P
2. So sanh P véi 4
3. Tim z thod mén diéu kién: z/z(P —2) + = + 4 = 3vz3 + 4z

v oA 2 x+ 3z +2 T+ x 1 1 _
Bai tap 2. Cho biéu thic P = — : 5 1
ai tap 2. Cho biéu thiic [(\/54_2)(\/%_1) 33—1] <\/§+1+\/§_1>le$>0,$7§

1. Rat gon P
2. Tinh P khiz =3 +/3
1 Jr+1

3. Véi gia tri nao clia o thi — —
i gid tri ndo clia z thi 3 3
Bai tap 3. Vdi a, b, c 14 3 s6 thyc doi mot phan biét, chitng minh ring

(2a+b)(2b+¢) (2b+c¢)(2c+a) n (2c+a)(2a +b) 2a+b+2b—|—c+2c+a
(a —b)(b—c) (b—c)(c—a) (c—a)(a—b) a—b b—c c—a

Bai tap 4. Giéi cidc phuong trinh sau
La?4+1—(z+1)Va2—22+3=0
2. 2¢2x +4+4v2 — 2 =922 + 16
3. 224+ 7)V2r+T7=922 +92+7
4. 22 +3c4+8=(z+5)Vl+z+2

>1

3+

Cau 2 (4,0 diém)

1. Cho Parabol (P) : y = 2? va dudng thing (d) : y = 2(m — 1)x — m + 3.
Tim m dé (d) cat (P) tai hai diém phan bigt A, B sao cho A va B cach déu truc Oy. Khi d6 tinh do dai
duong trung tuyén OM clia tam giac OAB.

2. Cho céc s6 duong x,y, z théa man zy + yz + zo = 3zvyz. Ching minh rang

z3 y3 7 1/1 1 1
5 + 5 sl =A==l
z2+x T+y y+z 2\ y =z

Li gidi.

1. Xét phuong trinh hoanh do giao diém ctia (P) va (d) 1a 22 = 2(m—1)z—m+3 & 22 —2(m—1)x+m—3 = 0(1)

Diéu kien dé (d) va (P) cit nhau tai hai diém phan biét 14 phuong trinh (1) ¢6 hai nghiém phan bigt hay
3\* 7

N >0s (m—2> +Z > 0 (luon dang)
Ké AH,BK 1 Oy(H, K € Oy).Khong mat tinh téng quat, do A, B cich déu truc Oy, A, B phan biét, gia st
x4 > 0,25 <0. Khidé AH =24, BK = —x5. Vi AH = BK nén x4 = —xg hay x4 + 2 =0
Theo dinh 1y Vi-ét, ta c6 4 + xp = 2(m — 1). Vay khi d6 2(m —1) =0 nén m =1
Lic nay (d) : y = 2. A(V/2,2), B(—v/2,2). Vay nén A, B déi xing qua Oy. Do d6 Oy di qua trung diém M
cua AB
Giao diém ctia Oy véi d 1a M(0;2). Vay OM = 2
Tom lai m =1;0M =2
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) 1 1 1
2. T gia thiet, tacé:——l-*—i-f:B
y V4
1
Data_*b:*C:*khld a,bc>0vaa+b+c=3
T Y z
You ciu bai todn ¢ thanh ching minh — % 4+ c__ .3
€eu cau pal toan tr ann c ng min —
& bla+02) " clb+ @) alcta?) = 2

Ap dung bat ding thitc AM — GM, ta c6
a a+b—b* 1 b 1 b 11

= e — R —
b(a + b?) b(a + b?) b a+b " b 2yab b 2ya
Chitng minh tuong ty roi cong lai vé theo vé ap dung thém bat ding thiic Cauchy — Schwarz, ta dugc:

Nhan xét 2.2.

1. Day la bai toan tuong giao giita duong thing va parabol quen thudc, sit dung phuong trinh hoanh do giao diém,
dinh 1y Vi-ét.

2. Bai toan c6 gia thiét xy + yz + 2z = 3xyz nghi dén viéc chia hai vé gi thiét cho xyz > 0 rdi dit an phy, sau dé
stt dung ki thuat thém bét kha gidng vé6i ki thuat Cauchy ngude dau rdi xtt 1f khiic sau bang Cauchy — Schwarz.

Bai tap tuong tu.
Bai tap 5. Cho hai dudng thang (dy) :mz + (m — 1)y —2m+1=0,(d2): (1 —m)z+my —4m +1=0
1. Tim cac diém ¢ dinh ma (dy), (d2) luon di qua
2. Tim m dé khoang céch tit diem P(0;4) dén duong thang (d;) 1a 16n nhat
3. Chitng minh ring hai dudng thing trén luon cit nhau tai diém I. Tim quy tich diém I khi m thay déi
4. Tim gia tri 16n nhat ctia dién tich ATAB v6i A, B lan lugt 1a cic diém c6 dinh ma (dy), (d2) luon di qua

Bai tap 6. Mot xe tai co chiéu rong la 2,4m va chiéu cao 1a 2,5m muén di qua mot céi cdng hinh parabol. Biét
khoang céch gifta hai chan céng la 4m vi khoang céch tit dinh céng t6i mdi chan cong la 2¢/5m (Bd qua do day
clia cong)

1. Trong mat phang toa do Oxy goi parabol (P) : y = az? v6i a < 0 13 hinh biéu dién cdng ma xe tai mudn di
qua. Ching minh a = —1

2. Hoi xe tai ¢6 di qua cong duge khong ?. Tai sao ?

Bai tap 7. Trong mat phing toa do Oxy cho parabol (P) : y = 22, duong thing (d) : y = mz + 3 — m va
M(1;3) € (d). Chitng minh ring (d) cit (P) tai hai diém phan big (ml, y1); B(z2;y2) ndm vé hai phia diém M.
Gia st 1 < z9. Tim m dé MA = 2MB

Bai tap 8. Cho a,b,c > 0 vi a + b+ ¢ = 3. Chiing minh rang

a 4 b n c >§
B+ab S+bc ad+ac 2
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Bai tap 9. Cho a,b,c > 0 va a® + b%> + ¢? = 3. Chiing minh ring

2a2 N 2b2 N 2c2
a+b® b+c2  c+a?

>a+b+c

Bai tdp 10. Cho z,y,z > 0 v © + y + z = 3xyz. Ching minh ring

yz n zZx n xy -1
w3(z+2y)  yPr+22)  2P(y+2)

Cau 3 (4,0 diém)

. 1 R .
1. Tim céac s0 thuc x sao cho x 4+ /2024 va — — /2024 déu la cac so nguyen.
%5

2. Cho chin s6 nguyén duong aq, as, ..., a9 déu khong c6 uéc sé6 nguyéen té nao khac 3,5 va 7. Chitng minh
rang trong chin s6 da cho luon ton tai hai s6 ma tich ciia hai s6 nay 1a s6 chinh phuong.

L&i giai.
1 1 1
1. Dita = 2+v/2024,b = ——/2024 (a,b € Z). Tacé z = a—/202d = b= ——/2024d = —— —+/2024 =
x x a — /2024
2025 — a\/2024

a — /2024
3 ab — 2025 L
Neu b —a # 0= 202 :bie(@(volyw V2024 €1).
—a

1
Vaynenb—a=0<a=0b< x4+ 2024 = — — /2024 & 22 + 2/2024z — 1 = 0.
T

i . . . x =45 — /2024
Ap dung cong thitc nghiém ta giai ra dugc v — —45 — /3091

Vay z € {45 — v/2024; —45 — /2024 }

= ab — by/2024 = 2025 — /2024 < ab — 2025 = (b — a)y/2024.

2. Ta c6 aq,ag, ...,a9 c6 dang 3™5"7P (m,n,p € N). Xét theo modulo 2 ta ¢c6 m = 0,1 (mod 2), n = 0,1 (mod
2), p=0,1 (mod 2). Do d6 ta c6 2 cach chon m, 2 cach chon n va 2 céch chon p. Vay ta c¢6 2.2.2 = 8 cach
chon m,n,p sao cho véi a; va a; bat ki déu khong dong thoi théa man m; = m; (mod 2), n; = n; (mod
2), pi = p; (mod 2). Theo nguyeén li Dirichlet ta luon tim duge a; va a; théa man tinh chat trén. Suy ra
aj.a; = 3MitMi 5T TPt ma m; = m; (mod 2) nén m; + m; chia hét cho 2. Tuong tu ta ¢6 n; + n; chia
hét cho 2 va p; + p; chia hét cho 2. Do d6 tich a;.a; 1a s6 chinh phuong.

Nhan xét 2.3.

1. St dung tinh chit quen thuoc la néu a, b, ¢ € Z, ¢ khong 1a s6 chinh phuong ma a + by/c = 0 thi khi d6 a = b = 0,
chitng minh bing céch gia st phan chiing. Tit d6 dé lam bai thi chi viec dat thém cac an a,b va rit o dé thé dua
vé phuong trinh an a,b tir dé giai quyét bai toan

2. Dé ¥ rang trong dé c6 nhic téi udc nguyen t6, ta nghi téi phan tich tieu chudn cla céc s6 da cho, dé mot s 13 sb6
chinh phuong thi cac s6 mil trong phan tich tiéu chuan phai la s6 chin, tit d6 céc s6 mil tuong ting ciia cac sd
nguyeén t6 trong 2 thira s6 dem nhan vao phai c¢6 cling tinh chin 18, ma c6 8 bo trang thai chén 1é dang (z,y, 2) tit
do6 ap dung nguyeén i Dirichlet

Bai tap tuong tu.

5

Bai tap 11. Cho sb thyc = thoéa man 2* — x va 25 — 2 dong thai 1a s6 nguyen, chitng minh ring x la sé nguyen.
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. . . 1 .
Bai tap 12. Tim tat ci céc s6 thuc x théa man trong céc s6 « + /5, 22 — 45,z — —, 23 + x ¢6 ding mot s6 khong
x

nguyen.
e A N £ 3 2 AL 2 ~ N 1 X N A ~ 2
Bai tap 13. Tim tat ci cac s6 thyc = théa man = + 2v/2 vi — — 2¢/2 déu la s6 hitu ti.
T

Bai tap 14. Tim tat ca cdc s6 thyc = théa man z + 2 1a s6 nguyen va (2 — %)13 13 s6 hitu ti.
Bai tdp 15. Ching minh ring khong ton tai da thitc P(z) bac hai véi he s6 nguyén théa man
1. V71a nghiém cia da thic
2. /2 la nghiém ctia da thiic

Bai tap 16. Tit 19 diém (trong d6 khong c6 3 diém nio thing hang) c6 toa do nguyéen trong mit phing toa do
Ozy, chitng minh ring ton tai it nhat mot tam gidc c6 dinh 1a 3 trong 19 diém dé c6 trong tam cé toa do nguyen.

Bai tap 17. Trong miit phing toa do Oxy cho mot ngii gidc, chiing minh rang ton tai mot diém nim trén canh
hoéc trong ngt giac dé c6 toa do nguyén.

Bai tap 18. Cho 6 s6 nguyén duong doi mot khac nhau va nhé hon 10. Chitng minh réng luon tim duge 3 s trong
dé6 c6 mot s6 bing téng hai sé con lai.

Cau 4 (2,0 diém)
Cong ty X va cong ty Y 1a hai cong ty c¢6 uy tin tai Ha Noi ma anh Minh dang c6 nhu cau xin vao lam viéc.
C4 hai cong ty déu c6 ché do thu hit ngudi tai va dua ra hinh thic trd luong trong thoi gian thit viéc nhu sau:

Cong ty X: Anh Minh nhan dugc 1500 USD ngay khi ky hgp dong thit viec va mdi thang sé duge tra luong
1800 USD.

Cong ty Y: Anh Minh nhan dugc 2500 USD ngay khi ky hgp dong thit viec va mdi thang sé duge tra luong
1600 USD.

Em héay tu van gitp anh Minh lya chon cong ty nao dé thit viéc sao cho tdng sb tién thit viec nhan dugce 1a
16n nhat. Biét thoi gian thit viéc clia ca hai cong ty déu tit 3 thang dén 8 thang.

Loi giai. Goi n 1a s6 thang thit viéc clia ca hai cong ty (n € N,3 < n < 8)

Khi d6 s6 tién thit viec & cong ty X 1a A = 1800n + 1500, s6 tien thit viec & cong ty Y 1a B = 1600n + 2500

Xét hieu A — B = 200n — 1000

Khidétac6 A=B&n=5

A>B&n>5

A<B&n<h

Vay ta c6 két luan néu thoi gian thit viéc 1a 5 thang thi ca hai cong ty 1a nhu nhau, con thdi gian thit viéc 16n hon
5 thang thi chon cong ty X, néu thoi gian thit viec it hon 5 thang thi chon cong ty Y

I Nhan xét 2.4. Day 1a bai toan thyc té, gidi bing cich goi n

Bai tap tuong tu.

Bai tap 19. Mot 6 t6 va mot xe may & hai dia diém A, B cach nhau 180km, khéi hanh ciing mot ldc di nguge
chiéu nhau va gip nhau sau 2 gio. Tinh van tdc ctia moi xe, biét 6 t0 ¢6 van toc 16n hon xe may 10km/h

Bai tap 20. Trong mot gidi bong da c6 cac doi tham gia, thi dau vong tron mot lugt (2 doi bat ky thi dau véi
nhau ding mot tran). D6i thang duge 3 diém, doi hoa duge 1 diém, doi thua khong duge diém. Két thic giai,
ngudi ta nhan thay ring tong s6 tran thing va s6 tran thua gap doi sé tran hoa. Tong s6 diém ciia cac doi 1a 176
diém. Hdi c¢6 bao nhiéu doi tham gia giai
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Bai tdp 21. Cho mot bang 6 vuong man (gom m dong va n cot). Cho quy tic t6 mau bang 6 vuong nhu sau: Méi
6 vuodng don vi duge t6 bang mau dé hoic mau xanh sao cho bat ki bang 6 vuong 2x3 hoic 322 nao ciing c6 ding
hai 6 duge t6 mau dé

1. Hay chi ra mot cach t6 mau theo quy téc trén cho bang 6 vuong 4x6 (Dién chit D vao 6 duge to mau dé, chit
X vao 0 duge t6 mau xanh)

2. Ngudi ta da to bang 6 vuong 2021x2022 theo quy tac trén. Hoi c6 bao nhiéu 6 duge t6 mau doé

Cau 5 (4,0 diém)

Cho diém A nim ngoai dudng tron (O; R). Tit A ké hai tiép tuyén AB, AC va cét tuyén ADE khong di qua
tam dudng tron (O; R) (B, C la tiép diém; D nim gitta A va E). Tiép tuyén tai D ctia dudng tron (O) cat
AB, AC theo thit tu tai I va K. Goi H la giao diém ctia AO va BC.

1. Chtng minh BAO = BCO.

AH _ 4B

AD A0’

3. Tinh s6 do géc ZIOK khi OA = 2R.

2. Chtng minh

4. Qua diém O ké dudng thang vuodng géc véi OA cit AB tai P va cit AC tai Q. Ching minh ring
IP+KQ > PQ.

Loi giai.

1. Vi ZABO = ZACO = 90° nén ABOC ndi tiép, do d6 ZBAO = ZBCO (cung chian cung BO)

2. Ta c6 ZABD = /AEB (Cung chan cung BD). Do d6 AADB ~ AABE(g.g). Do d6 AD.AE = AB? =

©oas AH O AE
AH.AO. Tudothlﬁfm

3. Theo tinh chat hai tiép tuyén cit nhau thi OI 1a phan giac ZBOD, OK la phan giac ZCOD. Tu dé thi

I 1 1 B

/IOK = /10D + /DOK — §4BOD—|— §400[) = 5ABOC' = LAOB Mat khac, cos ZAOB = %A =
1

—2}; =5 Do d6 ZAOB = 60°.Vay ZIOK = 60°
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4. Vi AO la phan giac BAC ma OA | PQ nén APAQ can tai A
Ta c6 LIx+ L0y = 180° — LP; = 180° — LQ1 = LO1 + LKy (1),£Is+ LKy = Z1) + /K, = 180° — LIOK =
201+ 203 (2)
Lay (1) cong (2) vé theo vé, ta dugc 241y + L0 + LKy = 2/01 + LKy + Z05, do d6 LI, = ZO; nén
/05 = /Ky do 46 AIOP ~ AOKQ(g.g). Vay IP.KQ = 0Q.OP.
Do d6 IP+ KQ > 2\/IP.KQ = 2,/OP.OQ = 20P = PQ (Dau ding thitc x4y ra khi va chi khi IP = KQ =
OP = 0Q, khi d6 ZI) = /I = /Oy, khi d6 IK || PQ, ma OD L IK, khi d6 OD L PQ, ma OA L PQ nen
O, A, D thang hang, ré rang didu nay mau thuin vé6i gia thiét, vay dau bing khong xay ra. Do dé ta co
IP+KQ > PQ

Nhan xét 2.5. Bai toan st dung mo hinh tiép tuyén cat tuyén quen thudc, két hop thém tao bat ding thiic hinh hoc
tit dang tich bing céch sit dung tam giac dong dang, tit d6 AM — GM dé chuyén thanh dang tdng

Bai tap tuong tu.

Bai tap 22 (M6 hinh tiép tuyén cat tuyén). Cho dudng tron (O; R) va mot diém M ndm ngoai dudng tron (O),
qua M ké céc tiép tuyén M A, M B , dén dudng tron (O) ( A,la cac tiép diém) va dung cat tuyén MCD sao cho
MC < MD. Goi E la trung diém ctia CD, doan thing MO cit (O) va AB lan lugt tai IH. Chitng minh ring

1. 5 diém M, A, E,O, B nam trén mot duong tron.

2. M FE la tia phan giac cia ZAEB .

3. MA2 = MC.MD.

a0 _pe

AD BD

5. I la tam duong tron noi tiép tam giac M AB

6. Tt gidc CHOD noi tiép.

7. AB chita dudng phan gidc ctia ZCHD

8. LCAD =/BHD

9. OF kéo dai cdt AB tai K thi KC, KD la tiép tuyén cia (O) .

10. AE cét (O) tai giao didm thit 2 1a F( F khac v6i A ). Khi d6 BF | CD

Cau 6 (2,0 diém)
Cho tam gidgc ABC can dinh A. Goi O la trung diém ctia BC. Dudng tron (O) tiép xic véi AB & E, tiép xtc

véi AC & F. Diém H chay trén cung nhé EF, tiép tuyén ctia duong tron tai H cit AB, AC lan luct tai M,
N. Xac dinh vi tri clia diém H dé dien tich t& gidc BM NC dat gia tri nho nhat.
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L&i giai. Theo tinh chat hai tiép tuyén ciat nhau, ta c6 LMy = LMy, /N1 = ZN>

Vay /My + Z01 = 180° — LZABC = 180° — ZACB = /N1 + Z0Os

Mat khac ZMy + ZNy = LM + ZNy = 180° — ZMON = L0y + 204(2)

Lay (1) cong vé theo vé véi (2), ta c6: 24My + £01 + LNy = 2/09 + Z01 + £ZN;y. Do d6 £ My = ZO4. Tt d6 thi
AOBM ~ ANCO(g.9).

Suy ra BM.CN = OB.OC = OB?

Theo bat ding thitc AM — GM thi BM + CN > 20B

Ké MK 1 AN(K € AN)

Khi d6 theo bat ding thic AM — GM thi:

SamN = %MK.AN = %AM.AN. sin /BAC
< %(AM + AN)%.sin /BAC = é. sin /BAC.(2AB — BM — CN)?

< é sin /BAC.(2AB — 20B)? (khong di)

Dau ding thiic xay ra khi va chi khi BM = CN = OB = OC,AM = AN. Tit dé thi /M, = /My = Z0;. Do d6
MN || BC. Vay OH 1 BC. Ma OA 1 BC nén O, H, A thang hang
Tit d6 thi H 1a giao diém OA véi (O)
1 .
Toéom lai MaxSayn = 3 sin /ZBAC.(2AB — 20B)? khi H 1a giao diém ctia OA véi (O)

Nhan xét 2.6. Bai todn nay c6 cau tric gidng ¥ 4 cau 5, chi can xit If khéo léo khiic cubi dua dién tich tam giac vé tich
hai canh I& tron ven bai toan

Bai tap tuong tu.

Bai tap 23. Cho tam gidac ABC véi I 1a tam dudng tron noi tiép tam gidc. Diém P nim trong tam gidc sao cho
PBA+ PCA = PBC + PCB. Chitng minh rang AP > AI. Dang thiic x4y ra khi nao?

Bai tap 24. Cho tam giac nhon ABC ¢6 AB = ¢, BC = a, CA = b théa man a + b+ ¢ = 2p khong ddi. Goi H 1a
tryc tam clia tam giac ABC. Dat S = HA+ HB + HC. Khi S 16n nhat thi tam giac ABC' 1a tam giac gi? Tinh
gia tri 16n nhat do theo p.

Bai tap 25. Cho ABC la tam gidc nhon vé6i tam dudng tron ngoai tiép O. Goi A’ 1a tam ciia dudng tron di qua C
va tiép xtic AB tai A, goi B’ 13 tam ctia duong tron di qua A va tiép xtc BC tai B. Goi C' 1a tam ctia dudng tron
di qua B va tiép xtc CA tai C. Ching minh rang dién tich tam gidc A’B’C’ 16n hon ho#ic bing dién tich tam giac
ABC
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