PHONG GD VA PAO TAO KI THI CHQON HQC SINH GIOI LOP 9 CAP TINH

TINH GIA LAI NAM HQC 2024-2025
Mon thi: TOAN
PE CHINH THUC Thaoi gian: 150 phit (Khéng ké thoi gian giao dé)
(Dé thi c6 06 cau, gom 01 trang) Ngay thi: 06/03/2024

Cau 1 (5,0 diém).

a) Rat gon biéu thic P :(

X2 ]+ x—3 ( Jx—2-4 2 ]
1+/x-2 (1—@)(1+m) x—2-2x-2 x=2)

vOol X>2 va X=3,X#6.
Tim gid tri cia biéu thire P khi x=+4+2v3 ~(v5+1)y/4-23 +15-(v3-1)
b) Tim nghiém nguyén ctia phuong trinh 3(X2 — Xy + y2) =7(x+y).

Ciu 2 (5,0 diém).

a) Giai phuong trinh v2x—1+x*—3x+1=0.

b) Trong mot budi hop mit giita hai 16p 8A va 8B c¢6 tat ca 62 hoc sinh tham gia. Cac ban 16p 8B
tinh s6 nguoi quen & 16p 8A va thay rang: ban thir nhat 16p 8B quen 13 ban & 16p 16p 8A, ban thi
hai 16p 8B quen 14 ban & 16p 8A, ban thit ba 16p 8B quen 15 ban ¢ 16p 8A va ctr nhu vay dén ban
cudi cung cua 16p 8B quen tt ca cac ban cia 16p 8A. Tinh s hoc sinh mdi 16p tham gia hop mat.

Cau 3 (5,0 diém).

Cho duong tron (1:R) ndi tiép tam gidc ABC, biét tam gidc ABC cén tai A va
BAC =120°, AB = 2(2+\/§). DBuong tron (1:R) tiép xtic cac canh AB, AC lan luot tai D,E .

Mot tiép tuyén cta duong tron tai diém bét ki thuéc cung nhé DE cit cac canh AB, AC tuong
ungtai M va N

a) Chung minh rang MN? = AM? + AN? + AM - AN

b) Tinh ban kinh R cua dudng tron (1;R)

¢) Chiing minh rang % <MN <1

Cau 4 (1,0 diém).
Trong hdp c6 chtira 2024 vién bi mau (mdi vién bi chi c6 diing mot mau) trong d6 c¢6 675 vién bi
mau do, 675 vién bi mau xanh, 675 vién bi mau tim va 17 vién bi con lai 1a cac vién bi mau
vang hodc mau trang (mdi mau co it nhat mot vién). Nguoi ta lay ra tir hop 123 vién bét ki. Ching
minh rang, trong s cic vién bi vira ly ra ludn c6 it nhat 36 vién bi ciing mau. Néu nguoi ta chi
lay ra tir hop 122122 vién bi bat ki thi két luan trén cua bai toan con dung khong?

Cau 5 (2,0 diém).

BC* BC?® -

+ >
AB* AC?

Cho tam giadc ABC c¢6 BAC =60°. Chimg minh ring

Cau 6 (2,0 diém).

Tim gi4 tri 16n nhat cia bidu thire A= 25v3x% —3x* + 24/4x% +9x* (véi xeR;0< x<1)
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HUONG DAN GIAI CHI TIET
Cau 1 (5,0 diém).

T =" X—3 ( x=2-4 2
a) Rut gon bicu thire P_[1+\/x2]{(1—\/@)(“\/@)}'&22\&2 x/x—ZJ’

voi X>2 va X#3X#6.
Tim gi4 tri cta biéu thite P khi x =/4+24/3 —(\/§+1)\/4-2\/§ +J§-(J§-1)

b) Tim nghiém nguyén ctia phuong trinh 3(x2 — Xy + yz) =7(x+Yy).

Loi giai
a) Voi x>2 va Xx#3;X#6, ta co:
Jx—2 X—3 [ Jx-2-4 2
= + : -
L3x=2 ) | (1-Vx=2)(1+x=2) | | x-2-2/x-2 x-2
Jx—2 X—3 [ Jx-2-4 2
= + : -
L3x=2 ) | (1-Vx=2)(1++x=2) | | x-2-2Vx-2 x-2

(tr¥x=2)(1-vx-2) || Vx=2(Vx=2-2) x-2
X2-1 : Jx—2-4- 2(@-2)}
(1+\/_)( \/_) m(m 2)

-(1-vx-2) : X2
A g a2

(e

e e

Il
N
~

1+x=2 ) \x=2-2 ) 1+/x=2
Véyﬂvéix>2 va X#3: X6
1+/X—2

Ta c6: x:\/4+2\/§—(\/§+1)«/4—2\/§+\/§(\/§_1)

=81 (38 42) 8 4] (8

= 3+1—(J§+1)(J§—1)+J§(J§—1)
=V3+1-415+5-4/3+1+15-45=2.

Luwu y: Do theo dé bai didu kién X >2 ma d¢ lai yéu ciu tinh gid tri tai X =2 nén c6 1& ¢ day dé bi
16i.
b) Ta c6: 3(X* —xy+y*)=7(x+y) < 3x*—(3y+7)x+3y’ -7y =0.

Ta coi phurong trinh trén 1a phuong trinh bac 2 4n X . Dé phuong trinh ¢6 nghiém thi:
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A>0<-27y* +126y+49>0
=-0,3<y<5
MiyeZ=ye {0;1;2;3;4;5}
THI1: y=0=3x"-7x=0<x=0.
TH2: y=1=3%x*—-10x—4=0 ( loai vi phuong trinh trén khong c6 nghiém nguyén)
TH3: y=2=3x*-13x—2=0 ( loaij vi phuong trinh trén khong c6 nghiém nguyén)
TH4: y=3=3x*-16x+6=0 (loai vi phuwong trinh trén nghiém nguyén)
TH5: y=4=3x"-19x+20=0=>x=5
TH6: y=5=3x"-22x+40=0=x=4
Vay phuong trinh ¢6 nghiém nguyén la: (x;y) = {(0; 0);(4;5);(5; 4)}
Nhdn xét:
a) Mot bai toan kha don gian rit gon biéu thirc. Tuy nhién ¢ tinh gia tri biéu thirc P, mic du diéu
kién xac dinh 1a x >2 nhung dé lai yéu ciu tinh gia tri cia P tai x=2 ( c6 1§ day la mot chit
nham 1an cta nguoi ra dé).
b) Néu dung cac bién ddi dai sé thong thuong thi kho ma giai quyét dugc bai toan nay. Do do, ta
chuyén phuong trinh trén thanh phuong trinh bac theo 4n X, tham sd y . Dya vao gi tri ciia A thi
ta c6 thé chin dugc gia tri ciia y (hodc x)
Cau 2 (5,0 diém).
a) Giai phuong trinh v/2x—1+x*—3x+1=0.

b) Trong mdt budi hop mit giira hai 16p 8A va 8B c6 tat ca 62 hoc sinh tham gia. Cac ban 16p 8B
tinh s6 ngudi quen ¢ 16p 8A va thay rang: ban thir nhét 16p 8B quen 13 ban & 16p 16p 8A, ban thir
hai 16p 8B quen 14 ban & 16p 8A, ban tht ba 16p 8B quen 15 ban ¢ 16p 8A va cir nhu vay dén ban
cudi cung cua 16p 8B quen tt ca cac ban cia 16p 8A. Tinh s hoc sinh mdi 16p tham gia hop mat.

Loi giai

1
a) bKXD: XZE . Ta co:

_1)2 ,
I T K —3X 1= 0 X BT = (x-1) o Y i1
( ) X++/2x—-1 ( )

THI: (x-1)° =0 < x =1 (thoa man DPKXD)

TH2: x;«tl:;:l@ x+\/2x—1:1(x£1)<:> 2X—1=x%-2x+1

X ++/2X—1
x:2+J§

—> chi thdy x=2— J2 1a nghi¢m cua phuong trinh.
x=2-2

SX-4x+2=0
Vay phuong trinh da cho ¢6 nghiém la: x=1LXx=2- J2
b) Goi s6 hoc sinh 16p 8B 1a n. Ta thdy nguoi thi nhit quen 13 nguoi, nguoi thi hai quen 14

nguoi, ngudi thir ba quen 15 nguoi va cir nhu vay nén ta rat ra duge quy luat: Nguoi thir | sé
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quen véi i+12 ngudi. Vi 16p 8B ¢ n nguoi nén nguoi thr n sé quen véi ca lop A 1a n+12
nguoi. Ta 1ap dugc phuong trinh: N+n+12=62 < n=25. Vay 16p 8B c6 25 hoc sinh

Nhan xét:

a) — Day 1a phuong phap giai phuong trinh bang cach lién hop, mau chdt dé thuc hién phuong
phap nay 1a viéc ta nham duoc nghiém x =1

— Ngoai ra, vi cdu tric ciia phuong trinh nay kha don gian nén viéc xir i phuong trinh thir 3 sau
khi lién hop 1a twong ddi nhe nhang (néu phuong trinh c6 cac biéu thirc ta hon thi viée xur 1i s& kho
hon, doi hoi k¥ thuat cao hon).

b) Mot bai toan kha la nhung khéng quéa kho, diéu quan trong & day 13 nhin ra duoc quy luét
(ngudi thir i s& quen v6i i+12 ngudi khac), tir 46 d& dang giai quyét duoc bai toan.

Cau 3 (5,0 diém).
Cho dudong tron (1:R) ndi tiép tam giac ABC, biét tam giac ABC can tai A va
BAC =120°, AB = 2(2+\/§). Puong tron (1:R) tiép xtc cac canh AB, AC lan luot tai D,E.
Mot tiép tuyén cta duong tron tai diém bét ki thudc cung nhé DE cit cac canh AB, AC tuong
ungtai M va N
a) Chig minh rang MN® = AM? + AN? + AM - AN
b) Tinh ban kinh R cua dudng tron (1;R)

¢) Chirg minh rang % <MN <1

B

a) Ta s€ chung minh dinh ly Cosin:

@ b
o

s .
acos/3 . becosa

Ha duong cao tuong tmg véi canh c. Ta co:

c=a-cosf+b-cosa

4/6



Luwu y: Cong thirc trén van dung néu o hodc S 1a goc ti, khi d6 dudng cao ngoai tam giac va
cosa hodc €os f mang diu 4m.

Tuong ty ta co6: < ¢ =ac-cos B+bc-cosa

a’ =ac-cosf + bc-cosy

b? =bc-cosa + ab-cosy

= a’+b*—c? =2ab-cosy

b) Ap dung dinh li Cosin, thu dugc: BC? =3AB?

A

r

B a (&
Ta ching minh: S = pr( p 1a nira chu vi, r 12 ban kinh duong tron noi tiép).
That vay, voi O 1a tim duong tronf noi tiép tam giac ABC, ta co:

1 1 1
SOAc :Er'b; SOBC =§I’-a; SOAB :Er'c

=S=pr
Ké duong cao BK . Lai co:
S BK-AC
2
Ma BK = AB-sin A
2 2
=S = AB -8in120° = V3AB
4
Ap dung vao bai ta co: S = pr= rw
2
@\/ﬁAB _ 2AB+BC _ _ V3AB _
4 2 4+2:3

c¢) Ta c6: Py =AM + AN+ MN = AM + AN + MD + NE = AD + AE =2AD

Ma P,,, = AM + AN + MN < 3MN

= MN >2ATD

AB+AC—-BC _

Lai c6: AD = 1

:MN>§
2
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Taco: MN < AM + AN =P, ,, — MN
—2MN <P, =2-AD=2
— MN <1

Vay ta da chiing minh dugc: g <MN <1

Nhan xét:
- V& téng quan, cdu hinh nim nay (cling nhu nim ngoai) khong qua ning vé mit y tudng, tuy
nhién dé c6 thé xtr 1i dé dang ciu a,b thi ta phai chimg minh mot két qua khac (dinh li Cosin),
Néu khong thi s& mat qua nhiéu thoi gian dé xur 1i
- Ngoai ra, tuy ¥ tudong khong phire tap nhung ta lai can phai ndm virng cac tinh chét co baen cua
tam giac (bat dang thirc tam giac, tinh chat giira goc va canh doi di¢n...)

Cau 4 (1,0 diém).
Trong hop c6 chita 2024 vién bi mau (mdi vién bi chi c6 dung mot mau) trong d6 c6 675 vién bi
mau do, 675 vién bi mau xanh, 675 vién bi mau tim va 17 vién bi con lai 1a cac vién bi mau
vang hodc mau trang (mdi mau co it nhat mot vién). Nguoi ta 1ay ra tir hop 123 vién bét ki. Ching
minh rang, trong so cac vién bi vura lay ra ludn co it nhat 36 vién bi cung mau. Néu nguoi ta chi
lay ra tor hop 122122 vién bi bat ki thi két luan trén cua bai toan con ding khong?

Loi giai

- Khi 1ay 123 vién bi bat ki: Ta c6 thé 13y it nhat 123—17 =106 vién bao gdm 3 mau do, xanh, tim
- Voi 106 vién bi gom 3 mau do, xanh , tim, theo nguyén li dirichlet, ton tai it nhat
[106/3]+1=36 vién bi cung 1 mau. Néu ldy 122 vién bi bat ki, ta 1y duoc it nhat 105 vién bi
gd6m 3 mau dé xanh tim. Ta ¢6 1 céach ldy sao cho khong c¢6 36 vién bi nao c6 cling mau (35 vién
bi do, 35 vién bi xanh, 35 vién bi tim).
Nhdn xét:
- M6t cau hoi vé to hop kha co ban, dya vao nguyén i Dirichlet: “Néu nhdt n con thd vao m cai
chudng thi s& ton tai 1 chudng chta it nhat [n / m] +1 con tho ([x] & day 1a phan nguyén cta sd
X).
- Dura vao gia thuyét cua dé, khong kho dé thi sinh tao duoc cac “chudng” va “tho” dé giai quyét
bai toan

Ciu 5 (2,0 diém).

2 2
BC +BC -

Cho tam giac ABC c6 BAC =60°. Ching minh rang 5 > =
AB° AC

Loi giai

BC®  BC®  2BC’
AB® ' AC?~ AB-AC
Lai co: (AB—AC) >0

Ta co:

< AB?+ AC?-2AB-AC-cosA>AB-AC
BC?> AB-AC
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2 2

- BC2 N BC2 59
AB® AC

Nhdn xét:

- Mot cAu bat déng thirc hinh hoc, viéc x1r 1i kha don gian néu ta str dung dinh 1i cosin.

Cau 6 (2,0 diém).

Tim gié tri 16n nhit cia bidu thitc A=25v3x? —3x* +2v4x% +9x* (véi x e R;0< x<1)

Loi giai

Ta co: A= 253x% —3x* +24x2 +9x*

— A2 —1891x? —1839x" +1OO\/(3x2 ~3x*)(4x2 +9x*)

Ta s& ching minh: A® < 26°

That vay:

A? ~1891x? —1839%° + 20 [% X2 —%x4j(4x2 +9x4)
8 3 3

<1891x* —1839x* +%(7—36 NG 3 x“j

3
_ 2366x2 — 3281 4o
4
Ta can ching minh: 2366x° _ 8281 v <676
2
& %81()(2 —;j <0 (luén ding v&i moi X)

. 2
Dau "=" xay ra khi va chi khi: Xx=—=

N

Nhdn xét:

- Pay 1a bai toan cudi ciia dé thi (va c6 1& 13 bai toan kho nhit). V& k¥ thuét ciing nhu y tudng dé
giai quyét thi khong qua kho nhung viée tim dugce diém roi (X = ﬁj thi that su rat thu thach doi
v6i cac ban hoc sinh khi & trong khong khi phong thi va khong duoc sir dung may tinh cam tay.

- Lo1 gidi nay c6 1€ cling khd ma thyc hién dugc néu khong co6 su giup dd cia may tinh.

3 HET
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