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Ciu 1 (5,0 diém).

. -2 . _— Vx=2 x—=3 . Vx=2—-4 _ 2
a) Rut gon bicu thiic P = (1+J:??2+ (1_@(“@) : (x-Z-Zs/x—-f =)

vihix>2vax+ 3;x#* 6.

Tinh gid tri cia biéu thirc P khi x =4 + 2v3 — (V5 + 1)V4 - 2v3+V5.(¥3-1)
b) Tim nghiém nguyén cia phuong trinh 3(x% — xy + y?) = 7(x + ¥).
Ciu 2 (5,0 diém).

a) Giai phuong trinh V2x —1+x2—3x+1=0.

b) Trong mdt budi hop mit giira hai 16p 8A va 8B c tat ca 62 hoc sinh tham gia. Céc
ban 16p 8B tinh s6 ngudi quen & 16p 8A va thiy ring: ban thir nhit 16p 8B quen 13 ban &
16p 8A, ban thir hai I6p 8B quen 14 ban ¢ 16p 8A, ban thir ba 16p 8B quen 15 ban & 16p 8A
vi i nhw vdy dén ban cudi cling cua 16p 8B quen tit ca céc ban cua 16p 8A. Tinh s hoc
sinh méi 16p tham gia hop mit.

Ciu 3 (5,0 diém).

Cho dudng tron (I;R) ndi tiép tam gide ABC, biét tam gisc ABC can tai A va

BAC = 120°, AB = 2(2 + V/3). Dudng tron (I; R) tiép xdc cdc canh AB, AC lan lugt tai

D, E. Mt tiép tuyén cia dudmg tron tai diém bt ki thudc cung nhé DE cit cic canh AB,AC
tuong Ung tai M va N.

a) Chimg minh ring MN? = AM? + AN? + AM.AN .

b) Tinh ban kinh R cta dudng tron (/; R).

¢) Chimg minh ring -:- <MN <1
Céu 4 (1,0 diém).

Trong hdp c6 chira 2024 vién bi mau (mon vién bi chi ¢cé dung mgt mau) trong 46 c6
675 vién bi mau d6, 657 vién bl mau xanh, 675 vién bi mau tim va 17 vién bl con lai 12 cic
vién bi mau vang hodc mau tring (mdi mau ¢6 it nhat mot vién). Ngudi ta liy ra tir hqp 123

vién bi bat ki. Chimg minh réng, trong s6 cc vién bi vira ldy ra luén c6 it nhit 36 vién bi

ciing mau. Néu ngudi ta chi ldy ra tir hop 122 vién bi bét ki thi két luin trén cta bai toan con
ding khong?

Ciu 5 (2,0 diém).
5% b i s v BCR 5 B
Cho tam gidc ABC c6 BAC = 60°. Chimg minh ring = Fe=2l.
Ciu 6 (2,0 diém).

Tim gié tri I6n nhit cua biéu thirc
A =25V3x% —3x% + 2v4x2 +9x* (véix €R; 0<x < 1).
- HET

Luu y: Thi sinh khéng duoc sic dung mdy tinh cém tay
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Ngay 7 thang 3 nam 2024

A. DE THI:

& Cau 1: (5 diém).

. 2 . VT —2 x—3 vr—2—-4 2
a) Rut gon biéu thic: P = + : -

1+vVer -2 (1—-+vz-2)(1+Vx—2) r—2-=2yr—2 +x—2
voix > 2 vax # 3;x #6.

Tinh gid tri biéu thitc P khi z = /4 +2v/3 — (v/5 4+ 1)y/4 — 23 + V5(V/3 — 1).

b) Tim nghiém nguyén ctia phuong trinh: 3(z% — zy + y?) = 7(x + y).

& Cau 2: (5 diém).
a) Giai phuong trinh: v/2x — 1+ 2% — 3z + 1 = 0.

b) Trong mét budi hop mit giita hai 16p S8A va 8B cé tat cd 62 hoc sinh tham gia. Céc ban 16p 8B
tinh s6 ngudi quen & 16p 8A va thiy rang: ban thit nhat 16p 8B quen 13 ban & 16p 8A, ban thit hai 16p 8B
quen 14 ban & 16p 8A, ban tht ba 16p 8B quen 15 ban & 16p 8A va cit nhu vy dén ban cudi cling ctia 16p
8B quen tat c& cic ban ctia 16p 8A. Tinh s6 hoc sinh méi 16p tham gia hop miit.

& Cau 3: (5 diém).

Cho duong tron (I; R) ndi tiép tam gidac ABC, biét tam gidac ABC can tai A va ABC = 120°, AB = 2(2+/3)
Dudng tron (I; R) tiép xtc céc canh AB, AC lan lugt tai D, E. Mot tiép tuyén ctia dudng tron tai diém
bat ki thuéc cung nho DE cét cic canh AB, AC tuong ting tai M va N.

a) Chimg minh rang: MN? = AM? + AN? + AM.AN.
b) Tinh ban kinh R cia duong tron (I; R).

N 2
¢) Chiing minh rang: 3 < MN < 1.

& Cau 4: (1 diém).

Trong hop ¢6 chita 2024 vién bi mau (mdi vién bi chi ¢ ding mot mau) trong dé ¢6 675 vién bi mau do,
657 vién bi mau xanh, 675 vién bi mau tim va 17 vién bi con lai 1a cdc vién bi mau vang hodc mau trang
(m6i mau ¢ it nhat mot vien). Ngusi ta lay ra tit hop 123 vién bi bat ki. Chitng minh rang, trong sb céc
vién bi vita lay ra luon cé it nhat 36 vién bi cing mau. Néu ngudi ta chi lay ra tit hop 122 vién bi bat ki
thi két luan trén ctia bai todn con ding khong?

*10C3A - TRUONG THPT CHUYEN HUNG VUONG - GIA LAI



$> Toan hoc Pé thi va 16i giai HSG toan 9 tinh Gia Lai 2024

& Cau 5: (2 diém).
Cho tam gidc ABC ¢6 ABC = 60°. Chitng minh ring: BC* + BO* > 2
g - oY e AR A =7

@ Cau 6: (2 diém).
Tinh gi4 tri 16n nhat ctia bicu thitc: A = 25v/32% — 327 + 2422 + 924 (véiz € R;0 <z < 1).
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B. LOI GIATI:

& Cau 1: (5 diém).
a) Rit gon biéu thitc:
B /48 = 2 x—3 ‘ vr—2—-4 2
B <1+\/x—2Jr (1—\/:1:—2)(14—\/1'—2)) ' <x—2—2\/x—2 \/x—2>

vix>2vax#£3;x#£6

Tinh gid tri biéu thitc P khi z = /4 + 23 — (v/5 4+ 1)y/4 — 2/3 + V/5(V/3 — 1).

b) Tim nghiém nguyén ctia phuong trinh: 3(z% — zy + y?) = 7(x + y).

(& Loi gidi. a) Véi x > 2 va x # 3;x # 6, ta cé:

P:< Vo —2 r—3 )( Ve-2-4 2 )
\/— (1—+vz—=2) 1+ Vx —2) r—2—-2Vr -2 -2
Vr—2(1-yzr—2)+x—3 : Vr—2-4 2
( + vz - 2)(1 m>> <vx—2.wm—2—2> m)

(< Vi—2-1 >:<¢F—4—2<¢F—2>>
1++vVz—2)(1 -z —2) VT —2.(Vr —2-2)
_( —(1 -V -2) )( —Vr =2 )
(14++vz—2)(1 —Vz —2) Vi —2.(/x —2-2)

Jr—9_9

Vay P = ———F—— * véix >2vax#3;x#6.
1+vx -2

Ta co:

—Vi+23— (VE+ )V - 2V3+ VB3 - 1)
(V3+1)2 = (VB+ 1)/(V3—1)2+V5(v/3-1)
=V3+1—(V5+1)(V3-1)+V5(vV3-1)

=V3+1-VI5+V5-V3+1+VI5-V5=2

A Luwu 7: Do theo dé bai dicu kién z > 2 ma dé lai yéu cau tinh gid tri tai 2 = 2 nén c6 1& § day
de bi 16i.

b) Ta cé: 3(2? —zy +y*) =T(x +y) < 32* — By + T)z + 3y*> — Ty = 0.
Ta coi phuong trinh trén 1a phuong trinh bac 2 an x. Pé phuong trinh c6 nghiém thi

A>0<=> 2Ty +126y +49 >0

= —0,3<y<5

May e Z=ye{0;1;2;3;4;5}

THL: y=0=322-Tr =0« 2 = 0.

TH2: y =1 = 322 — 102 — 4 = 0 (loai vi phuong trinh trén khong c6 nghiém nguyén).
TH3: y = 2 = 322 — 13z — 2 = 0 (loai vi phuong trinh trén khong c6 nghiém nguyén).
TH4: y = 3 = 32% — 162 + 6 = 0 (loai vi phuong trinh trén khong c6 nghiém nguyén).

3
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TH5: y=4=322-192+20=0=2=5
TH6: y=5=312-20+40=0=0=4
Véy phuong trinh ¢6 nghiém nguyén la: (x,y) = {(0;0); (4;5); (5;4)}.

Nhan xét:

a) Mot bai toan kha don gian vé rit gon bicu thitc. Tuy nhién & phan tinh gia tri biéu thtic P, mac
du diéu kién xac dinh 1a z > 2 nhung dé lai yéu cau tinh gid tri ctia P tai x = 2 ( ¢ 1& day 1a mot
chtt nham 1an ctia ngudi ra deé ).

b) Néu dung céc bién ddi dai s6 thong thusng thi khé ma gidi quyét dudc bai todn nay. Do
d6, ta chuyén phuong trinh trén thanh phuong trinh béac theo an x, tham s y. Dua vao gid tri ctia
A thi ta c6 thé chin duge gid tri ctia y ( hodc x ).

& Cau 2: (5 diém).
a) Giai phuong trinh: v/2x — 1+ 2? — 3z + 1 = 0.

b) Trong moét budi hop mit giita hai 16p 8A va 8B cé tat cd 62 hoc sinh tham gia. Céc ban
16p 8B tinh s6 ngudi quen & 16p 8A va thay rang: ban thit nhat 16p 8B quen 13 ban & 16p 8A, ban
thit hai 16p 8B quen 14 ban & 16p S8A, ban thit ba 16p 8B quen 15 ban & 16p 8A va cit nhu viy dén
ban cudi ciing clia 16p 8B quen tat ci cdc ban clia 16p 8A. Tinh s6 hoc sinh méi 16p tham gia hop
mat.

(& Loi gidi. a) DKXD: z > ~. Ta c6:

N | —

(x—1)?

x+m:<x_1)2

V2 —1+2°-3r+1=0z2-V2r—-1=(@x-1> s

THL: (r — 1) =04 =1 (théa min DKXD).

1
r = 24++2
r = 2—4/2

Vay phuong trinh da cho ¢6 nghiém la: o = 1;2 = 2 — /2.

S’ —4r+2=0s — Chi thay z = 2 — v/2 1a nghiém ctia phuong trinh.

b) Goi s6 hoc sinh 16p 8B 1a n. Ta thiy ngudi thit nhat quen 13 nguoi, ngudi thit hai quen 14 nguoi,
ngudi thit ba quen 15 ngudsi va cit nhu vy nén ta rit ra dudgce quy luat: Ngudsi thit i sé quen v6i i + 12
ngudsi. Vi 16p 8B ¢6 n ngudi nén ngudi thit n sé quen v6i ca 16p A la n + 12 nguoi. Ta 1ap duge phuong
trinh: n + n + 12 = 62 < n = 25. Vay 16p 8B ¢6 25 hoc sinh.

m

Nhan xét:

a) - Day la phuong phap giai phuong trinh bang céch lién hop, mau chét dé thuc hién phuong phéap
nay la viéc ta nham dugc nghiém x=1.

- Ngoai ra, vi cau tric ctia phuong trinh nay kha don gidn nén viéc xt 1i phuong trinh thit 2 sau
khi lién hop 1a tuong d6i nhe nhang ( Néu phuong trinh cé cdc biéu thitc phitc tap hon thi viée xit
1{ sé kh6 hon, doi héi ky thudt cao hon).

b) Mot bai toan khd la nhung khong qué khé, dieu quan trong & day 1a nhin ra dudc quy
luat ( nguoi thit i s& quen véi i+12 ngudi khac ), tit d6 dé dang gidi quyét duge bai toan.
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& Cau 3: (5 diém).

Cho duong tron (LR) noi tiép tam gidc ABC, biét tam gidc ABC can tai A va
ABC = 120°,AB = 2(2 + /3) Puong tron (I;R) tiép xtic cdc canh AB, AC lan lugt tai D,
E. Mot tiép tuyén ctia dudng tron tai diém bat ki thudc cung nhé DE cit cac canh AB, AC tuong
ung tai M va N.

a) Chimg minh rang: MN? = AM? + AN?> + AM.AN.
b) Tinh ban kinh R ctia dusng tron (I; R).

S 2
¢) Chiing minh rang: 3 < MN < 1.

@ Li gidi.

a) Ta sé chtiing minh dinh 1y Cosin:

a

acos f b cos a
c

Ha dudng cao tuong ttng véi canh ¢ ta co:
¢ = a.cosf + b.cosa

A Luu g: Cong thitc trén van ding néu o hodc 8 1a goc ti, khi d6 dudng cao nam ngoai tam gidc
va cosa hoac cosf mang dau am.

& ¢ = ac.cosP + be.cosa

Tuong tu ta co:
2 _
a” = ac.cosf + bc.cosy

b? = be.cosa + ab.cosy

5




$> Toan hoc Pé thi va 16i giai HSG toan 9 tinh Gia Lai 2024

= a® + b* — ¢ = 2ab.cosy

Ap dung vao bai todn trén ta co:
MN? = AM? + AN? — 2c0s MAN.AM.AN = AM? + AN? — 2c0s1200. AM.AN = AM? + AN* + AM.AN

b) Ap dung dinh If Cosin, thu duge: BC? = 3AB2.

C

Ta chtmg minh: S = pr (p 1a ntta chu vi, r 1a ban kinh dudng tron ndi tiép).
That vay, v6i O la tam dudng tron ndi tiép tam gidac ABC, ta co:

1 1 1
SOAC = 57‘.5; SOBC = 57“.@; SOAB = 57”.6
= S =pr
Ké duong cao BK. Lai cé:
BK.AC
S =
2
Ma BK = AB.sinA ) ,
AB AB
= S = .5in120° = V3
Ap dung vao bai ta cé:
AB+ BC +CA
S=pr=r
2
V3AB?>  2AB+ BC V3AB
2N =r Sr=—""-./3
4 2 4423

c) Ta cé:
Pyyn =AM + AN + MN =AM + AN+ MD+ NE = AD + AE =2AD

2AD
:>MN>T
Lai co:
AD:AB—l—AC’—BC’:l
2
3
:>MN>§
Ta co:

MN < AM + AN = Payny — MN
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= MN <1

2
Vay ta da chiing minh dugc: 3 < MN <1

Nhan xét:

-Vé tong quan, cdu hinh nidm nay ( ciing nhu nim ngodi ) khong qué ning vé mat y tudng, tuy
nhién dé c6 thé xit li d& dang cau a,b thi ta phai chting minh moét két qua khac ( dinh 1y cosin ) |
néu khong thi sé mat kha nhiéu thoi gian dé xit 1i.

- Ngoai ra, tuy ¥ tuéng khong phtic tap nhung ta lai can phai nam viing cdc tinh chit co ban cia
tam gidc ( bat déng thic tam gidc, tinh chit gitta gbc va canh dbi dién,..)

& Cau 4: (1 diém).

Trong hdp c¢6 chita 2024 vién bi mau (mdi vién bi chi ¢ ding mot mau) trong dé ¢6 675 vién bi
mau dé, 657 vién bi mau xanh, 675 vién bi mau tim va 17 vién bi con lai la cac vién bi mau vang
hodc mau trang (mdi mau cé it nhat mot vién). Ngusi ta lay ra tit hop 123 vién bi bat ki. Chiing
minh rang, trong sd cac vién bi vita lay ra ludn cé it nhat 36 vién bi ciing mau. Néu ngusi ta chi lay
ra tit hop 122 vién bi bat ki thi két ludn trén clia bai toan con ding khong?

(& Loi gidi. - Khi liy 123 vién bi bat ki: Ta ¢ thé ldy it nhat 123 — 17 = 106 vién bi gdm 3 mau do,
xanh, tim.

- V6i 106 vién bi gom 3 mau dé, xanh, tim, theo nguyén If dirichlet, ton tai it nhat [106/3] + 1 = 36 vién
bi c6 cting 1 mau. Néu lay 122 vién bi bat ki, ta lay duge it nhat 105 vién bi gom 3 mau doé xanh tim.
Ta c¢6 1 cich lay sao cho khong c6 36 vién bi nao cé ciing mau (35 vién bi do, 35 vién bi xanh, 35 vién bi
tim). O

Nhan xét:

-Mot cau héi vé t6 hop khé co ban, dua vao nguyén 1f Dirichlet: “Néu nhét n con thé vao m céi
chudng thi sé ton tai 1 chuong chtta it nhat [n/m]+1 con thé ([x] & day 1a phan nguyén ctia sb x).
-Dua vao gid thuyét cta dé, khong khé dé thi sinh tao dude cic “chudng” va “thd” dé gidi quyét bai
toan.

& Cau 5: (2 diém).
Cho tam gidgc ABC ¢6 ABC = 60°. Chit inh ring: 2 e + BC® > 9
11 21 = . ng minn rang. .
g g & Tpr T ace 2

(&' Loi gidi. Ta co:
BC? . BC? S 2BC*?
AB?  AC? — AB.AC

Lai c6:
(AB— AC)* >0
& AB? + AC? — 2AB.AC.cosA > AB.AC
BC? > AB.AC
BC?* BC?

A5 T acE =2

=
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Nhan xét:
- Mot cau bat dang thitc hinh hoc, viéc xt i kha don gian néu ta sit dung dinh 1y cosin.

& Cau 6: (2 diém).
Tinh gi4 tri 16n nhat ctia bicu thitc: A = 25v/322 — 327 4 2422 + 924 (véi v € R;0 < 2 < 1).

(&' Loi gidi. Ta co:

A = 25v/322 — 324 + 2422 + 9t
= A% = 18912° — 18302 + 100,/ (322 — 32%) (422 + 9z1)
Ta sé chtmg minh: A% < 262

That vay:
300 64 64
A? = 189122 — 1839z + 5 (sz — 3x4) (422 4+ 9z4)
150 /76 37
< 189122 — 1839z* < R 4)
< x xr + 3 3 x 3 x
8281
— 236622 — Ta:4

Ta can chitng minh:
8281
23662> — Tx4 < 676

—8281 4\ 2
& 848 <x2—> <0

(luén ding véi moi x).
Dau "=" xay ra khi va chi khi: z =

2
W.

Nhan xét:

- Loi gidi nay c6 18 cling khé ma thuce hién duge néu khong cé su gitp dd may tinh.

- Day la bai toan cudi ctia dé thi (va c6 1& 1a bai todn khé nhat). Ve ky thudt ciing nhu y tudng dé
p g 2 p /
giai quyet thi khong qua kho nhung viéc tim duge diem roi (a: = \/7> thi that su rat thit thach doi

v6i cac ban hoc sinh khi ¢ trong khong khi phong thi va khéng dudce st dung méy tinh cam tay.




	Doc1
	Đề thi HSG 9 tỉnh Gia Lai 2024

