SO GIAO DUC VA DAO TAO KY THI TUYEN SINH LOP 10 THPT
HA NQI NAM HQC 2023 - 2024

Mén thi: TOAN (Chuyén Todn)

Ngay thi: 12/6/2023

Thai gian 1am bai: 150 phut

PE CHINH THUC

Ciu 1 2.0 diém)

1) Giai phuong trinh Vr -3 -2z -7 =2z - 8.

2) Cho a,b va ¢ la cde sd thye khdc 0 thda man didu ki¢n o -’ = ¢, =b'=b va ' -a’ =a
Chimg minh (a - b)(b - c)(c - a) =1
Céu I1 (2,0 diém)

1) Choba s nguyén a,b va ¢ théa min a* +b” +c* - 2abe chia hétcho 6. Chimg minh abc chia hét
cho 54.

2) Tim tit ca c3p sb nguyén duong (:r, v) théa min =y - 2’y - 42 + 52y - ¥ = 0.
Ciu II1 (2,0 diém)

1) Tim tat ca c3p s6 nguyén (:r. y) sa0 cho zy la sb chinh phuong va 2% + 7y + y* 12 s6 nguyén 15.

2) Véi cac sb thyc khong 4m a,b va ¢ théamin a +2b + 3¢ = 1, tim gia tr 16n nhat va gia tri nho nhét
cia biéu thirc P = (a +6b+ 6c)(a + b +c).

Cau IV (3,0 diém)

Cho tam gidgc ABC' ¢6 ba géc nhon (AB < AC), ndi tiép dudmg tron (0) Ba dudmg cao AD, BE vi
CF ciatam gisc ABC ciing di qua diém H. Pudng thing EF cit duimg thing AD tai diém Q. Goi M
va I Ian luot I3 trung diém ciia cic doan thing BC vi AH. Pubdng thing 3 cit duomg thing EF tai
diém K.

1) Chimg minh tam gidc AEK dong dang véi tam gidc ABM.

2) Dudng thing EF cit duong thing BC tai diém S, duong thing S7 ciit dudmg thing MQ tai diém
T. Chimg minh bén diém A.T,H va M cung thujc mot dudng tron.

3) Tia TH cit dudng tron (0) tai diém P. Chimg minh ba diém A, K va P |2 ba diém thing hing.

Ciu V (1,0 diém)

Cho 2023 diém ndm trong mét hinh vudng canh 1. Mot tam giéc déu duge goi la phi diém M néu
diém M nim trong tam gidc hodc nim trén canh cua tam gidc.

1) Chimg minh tdn tai tam gidc déu canh —= phi it nhét 253 diém trong 2023 diém da cho.

V2

2) Chimg minh t3n tai tam giéc dbu canh -:-; phil it nhdt 506 diém trong 2023 diém da cho.

Can b coi thi khéng gidi thich gi thém.
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2. PHAN LOI GIAI

Cau 1: (2,0 diém)

1. Giai phuong trinh

Vx—3—v2x—7=2x—8

2. Cho a,b,c Ia cic so thuc khdc 0 théa man diéu kién a®> — c¢*> = c,c> —b*> = b va
b? — a® = a. Chiing minh

(a—b)(b—c)(c—a)=1

Loi giai.
\ 7
1) biéu kién xac dinh x > 7
St dung nhan lién hdp, ta c6 phuong trinh ban dau tucng duong véi

x—3—-2x+7

=2x—38.
Vx—3++2x-1

Chuyén vé, riit nhan ti chung ta dugc

1
x—4)| 2+ =0.
( )( \/x—3+\/2x—7)
1 7
TacovVx—3>0,v/2x—7>0nén 2+ > 0 v6i moi x > —, kéo theox =4
Vx—3++2x—7 2

(théa mén diéu kién xdc dinh).
Vay phuong trinh da cho c6 nghiém duy nhit x = 4.

2) Theodébaitacéa®> —c?>+c*—b*=c+bvaa,b,c#0néna’>—b>=c+b.Néua+b=0
thi @ = —b. Tuy nhién khi d6 a = b* — a> = 0 la tréi gia thiét. Do d6, ta phai c6 a+b # 0

. b
dintia—b= """
a+b
N N , ct+a . a+b
Hoan toan tuong tutacé b—c = vac—a=
b-+c c+a

Tu day ta suy ra

_c—i—b c+a a+b_1

(a=b)(b—c)(c—a)= b bic cxa_ "

Day chinh 1a diéu phéi chiing minh.
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Cau 2: (2,0 diém)

1) Cho ba s6 nguyén a,b va c théa man a*> + b* + c¢*> — 2abc chia hét cho 6. Chiing minh
abc chia hét cho 54

2) Tim tit c4 cip s6 nguyén duong (x,y) théa man x>y — x>y — 4x* + 5xy — y*> = 0.

Loi giai.

1y

2)

Néu ca ba s6 a,b,c déu 1& thi a® + b + ¢> — 2abc sé 1 va do d6 a® + b? + ¢? — 2abc khong
chia hét cho 6, trai gia thiét. Do d6, trong ba sb a, b, c phai c6 it nhit mot sd chin, nghia 1a
abc chia hét cho 2.

Néu abc khong chia hét cho 3 tiic 1a trong 3 sb a, b, c khdng c6 s6 nao chia hét cho 3, din téi
a?=b*>=c*=1 (mod 3). Vi a® +b?> + ¢ — 2abc chia hét cho 3 nén —2abc ciing chia hét
cho 3, vo li vi a, b, c déu khong chia hét cho 3. Do do, ta phai c6 abc chia hét cho 3. Tur day
ta c6 ngay a® + b” 4 2 chia hét cho 3. Vi s chinh phuong khi chia 3 thi du chi c6 thé 1a 0,1
ca 3 sb a®,b?,c? phai chia hét cho 3 kéo theo a, b, c déu chia hét cho 3. Khi d6 abc chia hét
cho 27.

Vi (27,2) = 1 nén abc chia hét cho 27 -2 = 54. Phép chiing minh hoan tit.
Phuong trinh da cho dugc viét lai thanh
¥ — (= x>+ 5x)y +4x* = 0.
Coi phuong trinh trén la phuong trinh bac hai an y, tinh biét thic
A= —x?+5x)% —16x> = * (¥ —x+ 1) (x* —x+9).

Diéu kién can d€ phuong trinh c¢6 nghiém y nguyén 1a A 1a s6 chinh phuong. Suy ra (x> —x+
1) (x> —x+9) 1a 56 chinh phucng (do x nguyén duong nén x> > 0). Vix?> —x+1=x(x—1)+1
1as618 vanéu goid = ged(x®> —x+ 1,32 —x+9) thid 8 vad | (x> —x+9) — (x> —x+1) =8
nén ta phai c6 d = 1. Suy ra x> —x+ 1,x*> —x+ 9 déu la cic s chinh phuong. Ma

(x—1? < —x+1<(x+1)>
nén x> —x+ 1 = x? va tim dugc x = 1. Thay x = 1 tim dudc y = 1,y = 4. Vay phuong trinh

da cho ¢6 hai nghiém nguyén duong (x,y) l1a (1,1) va (1,4).
]
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Cau 3: (2,0 diém)

1) Tim tat c4 cdc cap s6 nguyén (x,y) sao cho xy 14 sé chinh phuong va x> + xy +y* I s6
nguyén to.

2) Vi cdc s6 thuc khong am a,b,c thod man a+2b+3c = 1, tim gid tri 16n nhat va gid
tri nhé nhét ciia biéu thifc P = (a+6b+6¢)(a+b+c).

Loi giai.

1y

2)

Ditxy=22véize Nthia? +xy+y? =22 +y* +22 = (x+y)> -2 = (x +y —2) (x +y+2).
Chi y 1a xy = z2 > 0 nén x,y & cung phia v6i 0. Va néu cip (x,y) thoa man thi cip (—x, —)
ciing thoa man, do dé ta chi can xét x,y > 0. Khi d6 x+y+z > x+y—z va do x> +y* + 22
12 s& nguyén td nén ta phai c6 x+y—z=1,x>+y* +z> =x+y+2z Do x,y,z € N nén
x% > x,y% > y,22 > znén d€ ¢6 dang thiic x> +y? + 22 =x+y+zthix> =x,y> =y, =z
Suy ra x,y € {0,1}. Thi truc tiép thi chi c6 x = y = 1 1a thod man bai todn.

Vé-y, ¢O hai Cé-p (xvy) la (17 1);(_17_1)'

Theo bét dang thiic Cauchy-Schwarz, ta c6

2
3 1 3
EPZ (§a+3b+3c) (3a+3b+3c) > (\/;a+3b+3c> > (a+2b+3c)* = 1.

2 . 1 . 2
Suyra P > 3 Dau bang xay ra khi vachikhia=5b=0,c = 3 Gia tri nhé nhat cua P 1a 3
Lai c6, theo bat dang thiic AM-GM thi

2 2
4P = (a+6b-+6¢)(da+4b-+4c) < (a+6b+6c+44a+4b+4c) < 25(a+24b+3c) :%TS’

kéo theo
25
<

Déu bing x4y ra khi va chi khi a +6b+6c =4(a+b+c),c =0,a+2b+3c = 1. Giai ta tim

P

1 e o oo 25
dUQca—Z,b—g,C—O.G1atr1ldnnhatcuaPlaE. .
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Cau 4: (3,0 diém)

Cho tam gidc ABC c6 ba goc nhon (AB < AC), néi tiép duong tron (O). Ba duong cao
AD,BE vaCF ciia tam gidc ABC cung di qua diém H. Puong thang EF cat duong thing
AD tai diém Q. Goi M val lan Iuot 1a trung diém ciia cac doan thang BC va AH. Puong
thang IM cat duong thang EF tai diém K.

1) Chiing minh ring tam giic AEK dong dang voi tam gidic ABM.

2) Puong thang EF cat duong thang BC tai diém S, duong thang SI cat duong thang MQ
tai diém T. Chifng minh rang bén diém A, T,H va M cing thuéc mot duong tron.

3) Tia TH cat duong tron (O) tai diém P. Chiing minh ring ba diém A,K va P thing
hang.

Loi giai.

1) Xét cac tam gidc BFC va BEC lan lugt vudng tai F va E vdi cdc trung tuyén tuong ting 1a
FM va EM, khi d6 ta dudc FM = EM = %BC. Tuong tu, xét cac tam gidac AFH va AEH
lan luct vudng tai F va E v6i céc trung tuyén tuong tng 1a FI va EI, khi d6 ta ciing dudc
FI=EIl= %AH . Nhu vay, MI 1a dudng trung truc cia EF, vi thé K 1a trung diém ctia EF.

. AE AF
Mat khac, lai chi y rang AAEB ~ AAFC (g.g) nén ta dudgc B AC kéo theo AAEF ~
— — AE EF 2EK EK
AABC (c.g.c). Tu dé tathu dugc AEF =ABCva — = — = —— = —. Do do, AAEK ~
AB BC 2BM BM
AABM (c.g.c).

2) Xét AISM v6i ID | SM va SK 1 IM (vi MI 1a trung truc cua EF ), Vi thé Q la tryc tim cua
AISM. Nhu vay, MQ = MT 1 SI va ti d6 ta dugc ITM = 90° = [EM = IFM. Do d6, nam
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3)

diém I,T,E,F,M cung thuéc mot dudng tron va dan dén QT - QM = QF - QF. Mit khic,
lai chd y rang ti gidc AEHF 1a t gidc noi tiép, ta ciing c6 QF - OF = QA - QH. Nhu viy,
OT -OM = QA - QH, vi vy bbn diém A, T, H, M cung thudc mot dudng tron.

Trén tia TH 14y mot diém P’ sao cho HT - HP' = HA - HD. Khi do, ta cling dudc HT - HP' =
HB HE =HC- HF va do do cac ti glac TBP’E va TCP'F 1a céc ti gidc noi tiép. Khi do, ta

co BP’T BET = HET vaCP'T = CFT = HFT. Tut do, chi y ring ti gidc TIEF noi tiép
nén ETF — EIF = 2BAC, ta thu dudc

BP'C = BP'T +CP'T = HET + HFT = 360° — EHF —ETF
—360° — (180° — BAC) — 2BAC = 180° — BAC.
Do d6 P' € (0) va kéo theo P = P. Nhu vay, HA-HD = HT - HP nén ti gidgc ATDP noi
tiép va DAP = DTH. Miit khdc, ta c6 cdc két qua quen thudc BAO CAH va AO 1 EF,

két hgp v6i AAEK ~ AABM ta thu dudgc OAM BAO BAM CAH EAK DAK va
IM | AO(L EF). Lai chi ¥ ring cdc td gidc ATHM va ITDM 1a céc td gidc noi tiép, ta dugc

DTH = AHT — IDT = AMT — IMT = AMI = OAM = DAK.

Do do, DAP = ITA?{, tif d6 suy ra A, P,K thang hang.
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Cau 5: (1 diém)

Cho 2023 diém nam trong mét hinh vuéng canh 1. Mot tam gidc déu duoc goi 13 phii
diém M néu diém M nam trong tam gidc hoic nam trén canh ciia tam gidc.

. . 1 - . o e
1) Chiing minh ton tai tam giac déu canh ﬁ phu it nhat 253 diém trong 2023 diém da

cho.

A N 1 1 4 4 o A7 ~
2) Chung minh ton tai tam giac déu canh - phu it nhat 506 diém trong 2023 diém da
cho.

Loi gidi. 1) Chia hinh vudng thanh 8 phan nhu sau

X R
Moi mdt phan déu 1a tam giac vudng can v6i do dai canh bén bang 7

Theo nguyén ly Dirichlet, c6 2023 diém dugc phan bb vao trong 8 phan nhu hinh vé trén nén
ton tai mot phan c6 chifa it nhét

202 "
{%J +1 =253 diém.

s. - - A . A .z A A 2 v 1 2, s A [ N
No6i cach khac, ton tai mdt tam giac vuong can ¢ canh bang 3 chua it nhat 253 diém. Ma

., A A 2 A v 1 N ~ . A ., X 2 v
tam giac vuong cin co canh bén bang 3 thi s€ chiia trong mot tam giac déu co canh bang

1 \
——, ta c6 diéu phai chiing minh.
/2 p g
2) Goi hinh vuoéng dudc cho 1a ABCD véi tam O. Ta st dung hai duong vudng goc IF, EG di qua
O va tao véi cdc canh mot gée 60° d€ chia hinh vudng thanh 4 i gidc AIOG, BIOE,CEOF,
DF OG nhu hinh vé.

N A H I B
L 600
G
0
E
M
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Theo nguyén ly Dirichlet, c6 2023 diém dudc phan b vao trong 4 phan nhu hinh vé trén nén
ton tai mot phan ph it nhat

2023 0
\‘TJ + 1 =506 diém.
Khong mét tinh téng quat, gia st tif gidc AIOG ph it nhit 506 diém. Ta dung tam gidc déu
OH
IMN sao cho A € IN,O € IM va G € MN nhu hinh vé. Ké OH | AB. Ta c6 OI = — 0
sin

1/2 1 1 oG 1/v3 1
L:—.TIIdngtuOG:—.TalaicéOM: = /\/_:—.Suyra
V3/2 /3 V3 tan60° /3 3

IM = 0Ol +0M = ! +1<11
B V303 12

5 11 R 5
Nhu vay tam giac déu IMN c6 canh nhd hon g Swra ton tai tam giac déu phu toan b tam

gidc déu IMN. Tam giac déu 4y do d6 phii toan bo tii gidc AIOG, suy ra né ciing phu it nhét
506 diém dugc cho.
[



SO GIA0 DYC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HQC 2023 - 2024

PE CHINH THU'C Mén thi: TOAN (Chuyén Tin)
Ngay thi: 12/6/2023
Théi gian 1am bai: 150 phiit

Cau (2,0 diém)
1) Giai phuong trinh 2z +2 = (5 — z)V/3z - 2.
) z+y+3zy=9
2) Giai h¢ phuong trinh :
) Giai h¢ p g {x3+y3=9
Céu II (2,0 diém)
1) Cho p 12 s6 nguyén té 16n hon 3. Chimg minh sé A = 27 *? — 8 chia hét cho 21.
2) Tim tit ca c4c s nguyén z vA y théa man z° - ¢° = 2(z — y)* +17.
Céu IN (2,0 diém)

1) Cho da thic f(z) = z* +22° + 32 + 2022z + 2023. Ching minh da thic f(z) khong c6
nghiém hivu ti.

2) Véi céc 56 thuc a,b va ¢ théa man (e +1)(b+1)(c+1) = (a-1)(b—1)(c~1), tim gi4 tri
nhé nhét cda biéu thic 4 = a| + o] +|c]-

Cau IV (3,0 diém)

Cho hai duéng trdn (O;R) va (O’;R’) cét nhau tai hai diém phan biét A va B (R< R' < 00").
Goi PQ 12 tiép tuyén chung cua hai dudng tron (O) va (O) véi Pe (O) va Qe (O'). Pudng
thing PQ cét duomg thing OO tai diém S. Qua diém S v& mét dudmg thing cit dudng tron (O)
tai hai diém E, F va cit duomg tron (O') tai hai diém G, H sao cho SE < SF < SG < SH.

1) Chimg minh dudng thing OF song song véi dudng thing O'G.

2) Chimg minh SA? = SP.SQ.

3) Tiép tuyén tai diém A cua dudng trdn (0) cit duong thing 0O’ tai diém M. Tiép tuyén
tai diém A cia dudmg trdn (07) cét duong thing OO’ tai diém N. Puéng thing ME cét doan

2
thing AB tsi diém I. Chimg minh Egz 5 % vabadiém N, I, H 12 ba diém thing hang.

Cau V (1,0 diém)
Trén ban ¢6 hai tidi keo: tdi thit nhit c6 18 vién keo, tii thit hai ¢6 21 vién keo. An va Binh

cling choi mét trd choi nhu sau: méi luot choi, mdt ban sé léy di 1 vién keo tir mot tii bat ky hodc

12 mdi tii léy di 1 vién keo. Hai ban luan phién thuc hién luot choi ctia minh. Ngudi dau tién khong

thé thyc hién dugc lugt choi ciia minh 12 ngudi thua cude, ngudi cdn lai 12 ngudi thing cude. Néu

An 12 ngudi lay keo truéc, hiy chi ra chién thudt choi cila An dé An 12 ngudi thng cude.

HET
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2. PHAN LOI GIAI

Cau 1: (2,0 di€ém)

1) Giai phuong trinh
2x+2=(5—x)V3x—2.

x+y+3xy=9

2) Giai hé phuong trinh
) ¢ phuong {x3 =9

Loi giai.
\ 2 R
1) bicu kién xéac dinh x > 3 Phuong trinh ban dau tuong duong véi

3x—2—x+5—(5—x)V3x—2—-1=0.
Dit v/3x —2 = a,5 — x = b. Phuong trinh trd thanh
a?+b—ab—1=0< (a—1)(a+1-b)=0.

Tudotacba=1hoaca=>b—1.

* Véia=1thix=1.

* V6ia=>b—1thi

V3x—2=4—x.
Binh phuong hai vé véi diéu kién x < 4 ta c6
3x—2=x"—8x+16 x> —11x+18 =0.
Giai phuong trinh trén ta dudc x = 2 va x = 9. Két hop diéu kién ta con x = 2.
Vay phuong trinh da cho c6 hai nghiém x =1 vax = 2.
2) bit x+y = a,xy = b. Hé phuong trinh tr§ thanh
{a+3b:9
a®—3ab=9
Tu phuong trinh a4 3b = 9 ta c6 3b = 9 — a, thay vao phuong trinh con lai, ta dudc:
@ —a9—a)=9< (a+1)(a—3)(a+3)=0.

Giai phuong trinh tréntacéa=3,a=—1vaa= —3.

e Véia=3thib=2tacox=1,y=2vax=2,y=1.

e Via=—1thib= %, ta khong c6 x,y thoa man.

* V6i a = —3 thi b =4, ta khong c6 x,y thda man.

Vay hé phuong trinh da cho c6 ding hai nghiém (x;y) 1a (1;2),(2;1).
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Cau 2: (2,0 diém)

1) Cho p Ia sé nguyén (6 16n hon 3. Chiing minh s6 A = 2P°+2 — 8 chia hét cho 21 .

2) Tim tit ca cdc s6 nguyén x vay théa man x> —y> = 2(x —y)? + 17.

Loi giai.

1) Vi plasb nguyén t6 16n hon 3 nén p 1a s6 1& va p khong chia hét cho 3.
Do d6 p? +2 =2k+1,k €N, kéo theo 27°+2 =24 =2 =8 (mod 3). SuyraA =27"+2_38
chia hét cho 3.
Do p khong chia hét cho 3 nén p?> +2=1+2=0 (mod 3). Pit p>+2 = 3h véi h € N*.
Khi d6, ta co

A=2r""2_g=2%_8_gh_§=1-1=0 (mod 7).

Tur déy ta suy ra A chia hét cho 3 va 7 ma (3,7) = 1 nén A chia hét cho 3-7 = 21.
Phép chiing minh hoan tit.

2) Pidtd = x—y thi x = y+d. Chd y 1 vé phai 16n hon 0 nén x > y kéo theo d 1a sb nguyén
duong. Thay vao phuong trinh, ta dugc

(y+d)> —y* =2d4>+17.
Khai trién va chuyén vé thi
(3y* +3dy+d* —2d)d = 17.
Tu phuong trinh trén suy ra d | 17 vi d nguyén duong suy rad € {1,17}.

e Néud=1thiy(y+1)=6vatimdugcy=2,x=3vay=—3,x=—2.
 Néu d = 17 thi 3y? + 51y = —254 khong c6 nghiém nguyén do vé trai chia hét cho 3,
trong khi d6 vé phai thi khong.
Vay, c6 duy nhat mot cip (x,y) thod man 1a (3,2), (-2, —3).
Nhan xét. Thuc té thi c6 thé chuyén 2(x — y)? rdi rt thita s6 chung x — y.
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Cau 3: (2,0 diém)

1) Cho da thifc f(x) = x* +2x> + 3x% +2022x +2023. Chiing minh da thifc f(x) khong
co nghiém hitu .

2) Vi cdc s6 thuc a,b va c théaman (a+1)(b+1)(c+1)=(a—1)(b—1)(c—1), tim
gid tri nhé nhét ctia biéu thiic A = |a| + |b| +|c|.

Loi giai.
1) Gia sit £(x) c6 nghiém o hitu ty. Viét o = £ véi p,g € Z,g > 0va (p,q) = 1.
q
Khi do, ta co

fla) =0 o +2a° + 30> + 20220 + 2023 =0
& pt+2p3q+3p7 ¢ +2022pg° + 20234 = 0.

Tur day do ¢ | 0 ta dude ¢ | p* vi (p*,q) = (p,q) = 1 nén g = 1. Khi d6, ta c6

0=p*+2p° +3p> +2022p +2023
= P2(P2+1) +2p° +2p* +2022p +2023.

Phuong trinh nay v nghiém vi vé trai 1a s 18 trong khi vé phai 12 s6 chin. Do d6 da thiic
f(x) khong c6 nghiém hitu ti. Phép chitng minh hoan tat.

2) Tu gia thiét ta suy ra ab+bc +ac = —1,c6 A = |a| + |b| +|c| > 0, xét
A% = @* + b* + 4 2|ab| + 2|be| +2|ac|.
Theo bt dang thiic gia tri tuyét dbi, ta c6
A% = (a4+b+c)> +2(|ab| + |bc| + |ac|) +2 > 0+2|ab+bc+ac| +2 = 4.

Tir day két hop A > 0 suy ra A > 2, ddu bang xay rachanghana =0,b=—1,c= 1.
Vay gia tri nhd nhit clia A = 2.
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Cau 4: (3,0 diém)

Cho hai duong tron (O;R) va (O';R') cat nhau tai hai diém phan biét A va
B(R < R < 00'). Goi PQ Ia tiép tuyén chung cia hai duong tron (0) va (0') vdi P € (O)
vaQ € (0'). Puong thang PQ cat diuong thang O0' tai diém S. Qua diém S vé mot duoing
thang cat duong tron (O) tai hai diém E, F va cat duong tron (O') tai hai diém G,H sao
cho SE < SF <SG < SH.

1) Chiing minh duong thing OE song song vdi duong thing O'G.
2) Chiing minh SA> = SP-SQ.

3) Tiép tuyén tai diém A ciia duong tron (O) cat duong thang 00’ tai diém M. Tiép tuyén
tai diém A ctia duong tron (O') cit duong thang OO’ tai diém N. Puong thang ME
2
IA

. : , ., EA . o R e
cat doan thang AB tai diém I. Chiing minh TE 1B va ba diém N,I,H la ba diém

thang hang.

Loi giai.

1) Trén duong thing S, E, F lay cic diém G’,H’ sao cho O'G’ || OE va O'H’ || OF . Theo dinh
l}iThales, ta dudc % = % = % = % = %. Mat khac, ta cling c6 % = % = 1%' Nhu

vay,

OE OF R
0G ~ OH R’
Két hgp v6i OE = OF =R (VI E, F € (0)), ta thu dugc O'G' = O'H' =R’ vavithé G’ H' €
(0') hay S,E.F N (0') = {G',H'}. Mit khic, tit & = g/ va SE < SF tasuy ra SG' < SH'.
Do dé, ta dugc G' = G,H' = H vavi thé OE | O'G,OF | O'H.

2) Trén dudng thang SA 1dy diém C sao cho OC || O’A. Khi d6, ta c6 95 = £9 = K Kéthop v6i

O'A=R (viA € (0') nén OC = R va vi thé C € (0). Hon nifa, ta ciing ¢6 55 = 29 = 3%’
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3)

vi thé CP || AQ. Do do, SQA SPC = SAP. Tit 46 ASAP ~ ~ ASQA (g.g). Do d6, 5F = %.
va SA? = SP-SQ.

Goi MEN(0) = {J,E}. Tu tinh dbi xting nén ta ciing c6 MB 1a mot tiép tuyén cia (O). Khi
do, ta c6 AMJA ~ AMAE (g.g) va AMJB ~ AMBE (g.g) nén ta dugc

JA MJ MJ B
EA MA MB EB

Tut d6 ta thu duge £8 = 7B Tir d6 d€ y ring AIAE ~ AIJB va AIBE ~ AIJA nén ta duge

IA_IA IE JA EA EA JA EA?
IB IE IB EB JB EB JB EB?

Bay gid ta s& ching minh £4 = 24 That vay, ta c6 SP> = SE - SF va SQ* = SG - SH.
Do d6, SB* = SA* = SP* - SQ? = SE - SF - SG-SH. Mit khéc, tif cdu a ta ¢6 §& = 32 hay

SE -SH = SG - SF. Nhu vy, ta dugc SA* = SB* = (SE - SH)? hay SA? = SB> = SE - SH Tut
do ta thu dugc ASEA ~ ASAH (c.g.c) va ASEB va ASBH (c.g.c). Do vay,

EA SE SE EB
HA SA SB HB
NG6i cach khéc, ta thu dudc E4 = 2 Dén day, dét HNﬂAB = I'. Chitng minh tuong tu nhu

¥ trén ta cling thu dugc L 1/ 5= Tu doé suy ra 1' 7 va dan dén I = I'. Nhu vay, N,I,H

H32
thang hang.
[
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Cau 5: (1 diém)

Trén ban co hai tii keo: tii thif nhat c6 18 vién keo, tii thif hai c6 21 vién keo. An va
Binh ciing choi mot tro choi nhu sau: méi Iuot choi, mot ban sé I1dy di 1 vién keo tir mot
tii bat ky hodc 1a méi tii Iy di 1 vién keo. Hai ban luin phién thuc hién luot choi ciia
minh. Nguoi diu tién khong thé thuc hién duoc Iuot choi ciia minh 13 ngudi thua cudc,
nguoi con lai 1a nguoi thang cudc. Néu An 1a ngudi Iy keo trudc, hiy chi ra chién thuat
choi ctia An dé An Ia nguoi thing cudc.

Loi gidi. Dau tién An sé bdc 1 vién tif tii thi hai, hai tdi lic nay 1an ludt c6 18 va 20 vién keo.
Tai luot tiép theo, chién thuit ctia An sé 12 néu Binh bdc nhu thé ndo thi An sé& boc y hét nhu
vay. Khi d6 ta thay Binh sé phai bat diu bbc véi hai tiii déu c6 s6 chin vién keo, ma Binh thi du
bdc thé nao ciing sé khién cho tii ma Binh bdc con lai mot s6 18 cac vién keo, hay néi riéng, 1a
con keo. Nhu vay khi dén lugt An thi An hoan toan c6 thé sao chép cach bdc ciia Binh, do cti
tii nao ma Binh bdc thi phai con keo. Hon nita sau khi An bdc thi bét ¢t tidi nao c6 s6 18 vién
keo sé& quay vé con lai s6 chin vién keo. Khi d6 dén luct Binh thi Binh lai phai béc véi hai tii
con s6 chin vién keo, va An van c6 thé 13p lai chién thuat nhu trén. Trong qud trinh bdc nay, ta
thiy An ludn c6 thé béc keo, cho nén An khong thé 1a ngudi thua cudc, néi cach khac, An sé 1a
ngudi thing cudc vdi chién thuat nay. O
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