SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI LOP 9 CAP TINH

TINH PONG THAP NAM HOQC 2024-2025
S Mén: TOAN ‘
PE CHINH THUC Thoi gian lam bai: 150 phut, khong ké thoi gian phat de

(Dé gom c6 02 trang)

Cau 1. (4,0 diem)
1. Cho biéu thuc
P:( X— 2[ 2
J_ 2 x+\/§

a) Rt gon biéu thirc P.

b) Tim tat ca cac sé chinh phuong x dé P 1a s6 nguyén.
2. Cho n>1 1a s6 nguyén duong, chitng minh rang:
n-1 n n+l

J-(\/;H) voi x>0 va x=4.

a = - .
) 2n 2n—1 2n
1 2 3 n-1
b) S +—=+—+..+ <1.
) 22 23 24 2n

Cau 2. (4,0 diém)

1. Mot xe may Xuat phat tu dia diém A dén dia diém B, sau do 45 phut mot xe 60t6 cling
xuét phat tir dia diém A di dén dia diém B voi van tdc 16n hon vén tc cua xe may 1a 30 (km/h).
Ca ha1 xe dén dia diém B cung mot lc. Blet hai dia diém A va B cach nhau 100 (km) va van tdc
clia mdi xe 1a khong d6i. Tim van tdc cia mdi xe.

2. Trong mat phing toa do Oxy, cho duong thang (d):y= % X —3 cét hai truc toa d6 Ox,

Oy lan luot tai A B.

a) Tim toa d6 ciia A, B.

b) Viét phuong trinh duong thang (A) di qua M (2;-2) va cit doan thing OA tai C sao
cho dién tich tam gidac AMC bang 5.
Cau 3. (4,0 diém)

1. Chtmg minh rang n(n+1)(n+2)(n+3)+1 1a s6 chinh phuong v&i moi sb nguyén n.

2. Giai phuong trinh 3vX—1=4—-2x+~/x+7.

3. Cho a,b,c 1a cac s thuc khong 4m thoa a+b+c=1.

a) Chimg minh rang 1<+/8a+1<3.

b) Tim gié tri nho nhat ctia biéu thirc M =+/8a+1++/8b+1++/8c+1.
Cau 4. (4,0 diém)

1. Cho hinh thang ABCD (AB//CD) c6 BAD=ADC =90° va AB=8(cm), AD=6 (cm),
CD =10 (cm). Goi M 1a trung diém BC, H thudc CD sao cho BH vudng goc véi CD. Tinh do
dai BC va chirng minh tam giac AHM vuong. o

2. Cho tam giac ABC vuong tai A va AC>AB. Trén canh AC lay diém M (khac véi
A,C), v€ tam giac MCP vudng tai C va MP song song vdi BC. Goi N la diém sao cho MCPN
13 hinh chit nhat, Q 1a giao diém ctia MP va BN .

a) Chimg minh rang Q 1 trung diém cua BN .

b) Ching minh rang khi M thay d6i trén canh AC thi Q luén thudc dudng trung tuyén
AE cua tam giac ABC.
Cau 5. (4,0 diém)

Cho tam gidc ABC c6 goc B ti, AC>AB va ndi tiép duong tron (0). Goi M,N lan

luot 1a trung diém ctia AB, AC; D 1a chan dudng phan gidc trong cia BAC (D eBC).



a) Chirng minh réng A/ M,N,O cung thugc mot duong tron.

b) Goi | 1a giao diém cia AD va MN, duong thang qua | vudng goc voi AD cit BC
tai S. Ching minh rang tam gidc ASD can.

c) Chitng minh rang SA 14 tiép tuyén cta dudng tron (O).

d) Goi E la diém d6i xing v6i M qua B, dudng tron ngoai tiép tam gidc CME cat AC
tai F . Puong thang SA cat FE,FM lan lugt tai P,Q. Ching minh ring AP = AQ.
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI LOP 9 CAP TiNH

TINH PONG THAP NAM HOQC 2024-2025
SEE— Mo6n: TOAN
HUONG DAN CHAM
(HDC gom c6 06 trang)

I. Hwéng din chung

1) Néu hoc sinh 1am bai khéng theo cach néu trong dap an nhung ding, chinh xac, chit
ché thi cho di1 s6 dlém cua cau do.

2) Viéc chi tiét hoa (néu co) thang diém trong hudng dan cham phai bao dam khong lam
sai 1éch huéng dan chdm va phai duoc thong nhét thie hién trong to cham.

IL. Pap an va thang diém

Cau 1. (4,0 diém)

NOI DUNG PIEM
1. Cho biéu thirc
p—| X~ Z\f 2 (\/;-i-l)Vé'i x>0 va x=4 2,0
x—Tx=2  x+dx |
a) Riit gon biéu thirc P. 1,0
Tacé
p_ \/;(\/;—2) . 2 '(\/;+1) 0,5
(ir-2) (g
Jx 2
P= Vx+1 0,25
\/_+1 \/_(\/;4-1) ( )
PoJxi 2 0,25
\/; ’
b) Tim tét ca cac s6 chinh phwong x dé P 1a s6 nguyén. 1,0
Vi x 1a s chinh phuong nén x=n? (neN). 0,25
Suy ra P=n+% 0,25
Dé P nguyén thi ne {12} 0,25
So sanh diéu kién ta duoc x=1. 0,25
2. Cho n>1 la s nguyén dwong, chirng minh ring: 2,0
n-1 n n+1
a =—- :
) 2n 2n—1 2n 1’0
. N n+l 2n n+l
Taco - ——
2n—1 2n 2n 2n 0,5
n-1
== 0,5
1 2 3 n-1
b) ?+§+§+ + > <1. 1,0




2 3

< , ., 1
Ap dung y a) ta cé ST 0,25
2 3 4

22 22 2 0,25
n-1 n n+l

2n - 2n—l - 2n 0’25
Cong theo vé ta duge

1 2 3 n-1 2 3 3 4 n n+l n+1 0,25
Sttt o Tttt o o =i <A

22 20 2 2 2 20 2° 2 2 2 2

Cau 2. (4,0 diém)
NOI DUNG PIEM
1. Mt xe may xuat phat tir dia diém A dén dia diém B, sau d6 45 phut mdt xe 6td
ciing xuat phat tir dia diém A di dén dia diém B v6i van toc 16n hon vén tdc ciia
xe may 1a 30 (km/h). Ca hai xe dén dia diém B cing mét lic. Biét hai dia diém A | 2,0
va B cach nhau 100 (km) va vin toc ciia mdi xe 1a khong doi. Tim vén toc cia
méi xe.
Goi x (km/h) 1 van toc xe may (x> 0). 0,25
Van toc cta xe 6t6 1a x+30 (km/h). 0,25
Thoi gian xe méy di tir A dén B 1a 220 (h) 0,25
X
o Al A 45 o X . 100
Thoi gian xe 6t6 di tir A dén B 1a 3 (h) 0,25
X+
Ta c6 phuong trinh 100 100 _3 0,25
X x+30 4
< 3x* +90x—12000=0 0,25
< x=50 hodac x=-80 (loai) 0,25
Viy van toc xe may 13 50 (km/h) va van tc 6t6 1a 80 (km/h) 0,25
2. Trong mit phing tga d§ Oxy, cho dwong thing (d):y= % x—3 cat hai truc toa 20
dd Ox, Oy lan lwot tai A B.
a) Tim toa d¢ cia A B. 1,0
Xét x=0=y=-3=B(0;-3) 0,5
Xét y=0=>x=6=A(6;0) 0,5
b) Viét phwong trinh duong thing (A) di qua M (2;-2) va ciit doan thing OA tai L0
C sao cho dién tich tam giac AMC bang 5. ’
Goi H Ia chan dudong cao cuia M trong AAMC, suy ra MH =2. 0,25
Taco S, =3MH.AC =5,suy ra AC=5.
2 0,25
Vi C thudc doan OA nén C(1;0).
a+b=0 a=-2

Gia str (A):y=ax+b , khi dé{ { 0,25

=
2a+b=-2 b=2




Suyra (A):y=-2x+2. 0,25
Cau 3. (4,0 diém)
NOI DUNG PIEM
1. Chiing minh ring n(n+1)(n+2)(n+3)+1 I s6 chinh phwong véi mgi s6 nguyén L5
n. ’
Taco n(n+1)(n+2)(n+3)+1=(n*+3n)(n*+3n+2)+1 0,5
:(n2+3n)2+2(n2+3n)+1 0,5
:Uﬁ+3n+ﬂ{ 0,5
2. Giai phwong trinh 3Vx—1=4-2x++/x+7. 1,5
) x—=1>0
bicu kié x>1.
1éu kién {x+720<:> 0,25
Taco 3Vx—1—-+/x+7=4-2x 0,25
2 2
3Wx—-1) —(~/x+7
) () 0,25
3VX—1++/X+7
8(x—2)
= =-2(x-2 0,25
3VUX-1+/x+7 ( )
8
& (x-2 +2|=0 0,25
( {3«x—1+4x+7 }
N 8
& x=2 (Vi +2>0
( VX=1+X+7 ) 0,25
Vay phuong trinh c6 nghiém la x=2.
3. Cho a,b,c l1a cac s6 thwe khong am théa a+b+c=1. 1,0
a) Chimg minh ring 1<+/8a+1<3. 0,5
Tacé 0<a,b,c<1 0,25
Suy ra 1<8a+1<9 hay 1<+/8a+1<3. 0,25
b) Tim gi4 tri nhé nhit ciia biéu thite M =+/8a+1++/80+1++/8c+1. 0,5
Theo két qua a) ta c6
(VBa+1-1)(3-+Ba+1)>0
0,25
&+8a+l1>2a+1
Dau “=" xay ra khi va chi khi a=0 hodc a=1.
Tuong tu ta co 8b+1>2b+1 va \/8c+1>2c+1.
Cong don cac bit dang thirc ta duoc
M =+8a+1++8b+1++8c+1>2(a+b+c)+3=5 0,25

Vay GTNN ciia M bang 5 khi va chi khi a=1,b=c=0 hodc b=1a=c=0 hoic
c=1a=b=0.

Cau 4. (4,0 diém)




NOI DUNG PIEM
1. Cho hinh thang ABCD c6 A=D=90° va AB=8(cm), AD=6(cm),
CD =10 (cm). Goi M la trung diém BC, H thudc CD sao cho BH vudng goc véi | 2,0
CD. Tinh d9 dai BC va chitng minh tam giac AHM vuodng.
A B_K
M
b H o
TacO ABHD la hinh chir nhat, suy ra BH = AD =6 (cm) 0,25
HC =2 (cm). 0,25
Khi d6 BC =+BH?*+HC? . 0,25
=24/10 (cm) 0,25
Tacd AH =+ AD?*+DH?2 =10 (cm), MH =%=\/170 (cm). 0,25
Goi K thudc duong thing AB sao cho MK vudng géc véi AB, suy ra
BK:H—2C:1(cm), MK:%:3(cm):>AK:9(cm). 0,25
Tacé AM =+ AK? + MK? =310 (cm). 0,25
. 2 2 2 2 _ 2
Do d6 AM? +MH? =(310) +(10) =100= AH?. 0.25
Vay tam giac AMH vudng tai M .
2. Cho tam giac ABC vudng tai A v AC > AB. Trén canh AC lay diém M (khac
voi AC), vé tam giac MCP vudng tai C va MP song song véi BC. Goi N la 2.0
diém sao cho MCPN la hinh chir nhit, Q la giao diém clia MP va BN .
a) Chirng minh ring Q la trung diém ciia BN . 1,0
B e c
Goi O 1a giao diém cua NC va MP . Khi d6 O 1a trung diém cta NC. 0,5
Xét tam giac BNC ¢6 OQ||BC va O 1a trung diém caa NCnén Q la trung diém BN . 0,5
b) Chirng minh rang khi M thay d6i trén canh AC thi Q ludn thudc duong 10

trung tuyén AE ciia tam giac ABC.




Xeét tam giac BNC, ta c6 QE la duong trung binh, suy ra EQ|| NC . (1) 0,25
Do MCPN Ia hinh chir nhat nén QMA=CMO =0CM .
Mit khac QMA = ECA (ddng vi), suy ra OCM = ECA. (2) 0.2
Vi tam gidc ABC vudng nén EAC =ECA. (3) 0,25
Tur (2), (3) suy ra OCM = EAC , kéo theo AE || NC. (4) 0.25
Twr (1), (4) suy ra Q thudc AE

Cau 5. (4,0 diém)

NOI DUNG PIEM

Cho tam giac ABC c6 g6c B tu, AC > AB va ndi tiép duong tron (O). Goi M,N
lan lwot 13 trung diém ciia AB, AC; D la chin dwong phén gidc trong ciia BAC 4,0
(DeBC).
a) Chirng minh ring A M,N,O cung thudc mot dwong tron. 1,0
Vi M la trung diém AB nén OM L AB. 0,25
Suy ra M thudc duong tron duong kinh AO. 0,25
Tuong ty N thudc duong tron duong kinh AO. 0,25
Vay A M,N,O thudc duong tron duong kinh AO. 0,25
b) Goi | 1a giao diém cﬁz} AD va MN, duwong thing qua | vudng goc véi AD cit 10
BC tai S. Chirng minh rang tam giac ASD can. ’
Xét tam giac BAD ¢ M 14 trung diém ciia AB va MI||BD = | 1a trung diém AD. 0,5
Do SI 1L AD va IA=1D néntam gidc ASD cantai S. 0,5
¢) Chirng minh riing SA la tiép tuyén ciia dwong tron (O). 1,0
Ta co SDA la géc ngoai tam gidc ADC nén SDA=DAC +DCA. 0,25
Mat khac SAD = SAB +BAD 0,25
Do BAD = DAC nén SAB=DCA. 0,25
Suy ra SA 1a tiép tuyén cua (O). 0,25
d) Goi E la diém d6i xirng véi M qua B, dudong tron ngoai tiép tam giac CME 10

cat AC tai F.Puong thing SA cit FE,FM lan lwot tai P,Q. Chitng minh ring




AP=AQ.

Goi (CME) 1a duong tron ngoai tiép tam giac CME.
Xét (CME), ta c6 EMC = EFC = AFP.

Xét (0), taco AP la tiép tuyén nén PAC = ABC . 0,25
Do d6 APAF ~ ACBM suy ra %=£. @
CB BM
X4t (0), tacd AQ 14 tiép tuyén nén QAC = %sd ABC,,
ma EBC =180° — ABC =180° —%sdAC - %sdABC . 0,25
Suy ra QAC =EBC. (2)
Xét (CME), taco AFQ =180° - MFC =180° —%sd MEC = %sd MFC =CEM . (3)
QA AF 0,25
Tu (2), (3) suy ra AQAF ~ACBE suyra =—=——. 4
(2), (3) suy ra AQ yra o =ur (4)
Tu (1), (4) va MB=BE suy ra AQ=AP. 0,25

- HET---




