SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI VAN HOA CAP TiNH

BAC GIANG NAM HOQC 2024-2025
o ] MON THI: TOAN - LOP 9 ‘
DPE CHINH THUC Thoi gian lam bai: 120 phut, khong ké thoi gian giao de.

(Dé thi gom 03 trang) -
Ma de thi: 191

I. PHAN TRAC NGHIEM. (6,0 diém).

2 2 2
Céu 1: Rut gon biéu thie P = ?Xy 5 X 2X2yj y voi X<y <0 tadugc
X“—y 16x°y

A.P=_—1. B.P:_—l. c.P=i D.P=i.

X—y X+Y X—y X+ Y

Cau 2: Cho duong tron (O) c¢6 day cung AB=28. Goi M la diém chinh giita cia cung nho AB. Biét khoang
cach tir M dén day AB bang 2. Ban kinh cua dudng tron (O) 1a

A. 40. B. 50. C. 30. D. 45.

Cau 3: Cho hinh thang ABCD c6 A=B = 90°,(§ =60, AD=3,DB L DC.Diéntich S cua hinh thang ABCD
la

AS—7\2/— B. 3_71_ C. S=144/3. D. S=73.

Ciau 4: Trong mit phang véi hé toa d6 Oxy, cho ham s6 y =—x* ¢6 d6 thi (P) va ham sb
=(5M—6)x—15m+25 (m la tham sd) c6 do thi 1a dwong thang d . Goi m, 1a gié tri cia tham s6 m dé d

cat (P) tai hai diém phan biét c6 hoanh do X, X, théa man X2 + x> = 26 . Khang dinh nao dudi ddy 1a ding?

A m, <-3. B. -3<m, <-1. C. my=1. D. -1<m, <1.

Ciu 5: Trong mit phang toa d Oxy, cho Parabol (P):y =x? va dudng thang (d):y=2x+8. Goi A, B la cic

giao diém cta (d) va (P). Toa dd tat ca cac diém trén (P) cach déu hai diém A, B 1a

7.49 7.49 7.49 7.49
A.(Z j(39) B.(Z j(39) C'(z j(sg) D.(Z J(sg)

Cau 6: Cho duong tron (O;R) duong kinh AB va M 14 diém di dong trén duong tron (M = A, B) . K¢ MH
vudng goc voi AB tai H . Dién tich tam giac MOH 16n nhit bang
2 2 2 2
AR B3 e’ R2
4 6 3 4
Cau 7: Cho hai s thyc x, y théa man x<3,y>0 va x* —y® = 2x—1. Gia tri 16n nhat ctia biéu thirc

P=/x+y+.x-3y+3 bing

AT, B. 24/5. C. V14 . D. 10 .

Cau 8: Cho biéu thuc P zﬁ. Khi rat gon P vé dang P —a+b+/3, v6i a va b 1a cic s nguyén, tinh
ab

A. ab=-8. B. a-b=8. C. ab=-32. D. ab=32.

Céu 9: Cho nira duong tron (O; R) dudng kinh BC, diém A thay ddi trén nira dudng tron ( Akhéng trung véi
B va C). Ké AH vudng goc véi BC (H thude BC). Goi I, K 1an lugt 1a cac diém d6i xtmg voi H qua AB va
AC. Dién tich tir gidc BIKC 16n nhat bang

2 2
A X B. 2R%. c. 2R D. R%.
4 3
A A \ 2x+y=5m-1 \ A A s - X 1A \ . ‘a
Cau 10: Cho h¢é phuong trinh X_2y=2 (m la tham s0). SO gid tri cia m dé h¢ phuong trinh c6 nghiém

(x;y) thoaman x> -2y =-2 la
y
A. 2. B. 0. C. 1. D. 3.



Céau 11: Cho parabol (P):y= % x? va hai diém A(=2;2), B(4;8) nam trén (P). Goi M la diém thay doi trén

(P) va c6 hoanh d6 1a m(—2 <m < 4). Khi tam giac ABM c6 dién tich 16n nhat, d6 dai ctia doan thing OM la

A.?. B. 24/2. C. 5. D. 0.

Cau 12: Tich cic gia tri ciia tham s& m dé khoang cach tir gc toa @6 O dén duong thang y =2x+m—1 bang
IQE!
A. -4. B. 6. C. 24. D. -24.

A r s A .7 . A 5 A A s \ A 5 \
Cau 13: C6 bao nhiéu gia tri nguyén cua tham sO m dé cac hamso y =(3—-2m)Xx+—-m va
m

3 ) X ¥y
y= X+m*+1 cung dong bién trén R ?
NJ2m+3 s s

A 4. B. 1. C.3. D.2.

(b+c)va®+1

Jeey
duoc

A.Q:a+j’§+c. B. Q=1. C. Q=3bc. D. Q=+a?+b?+c?.

Cau 15: Cho hé phuong trinh {

Cau 14: Cho cac s thuc duong a, b, c thod man ab+bc+ca=1. Rut gon biéu thire Q =

X+my=m+1
mx+y=3m-1
phuong trinh c6 nghiém duy nhat (X;y) ma x, y déu 1a s6 nguyén 1a

A. 14. B. 9. C 13. D. 0.

Cau 16: Cho tam giac ABC can tai A va AB =5,BC =6. Ké duong cao BH ciia tam giac ABC. Ti s6 %

(m 1a tham sb). Tong binh phuong cac sb nguyénm dé hé

bang
N a2 ¢ 3 0.2,
25 ) 10 7
Cau 17: Cho phuong trinh: X* +(M—2)x—m?+2m—-3=0 (X 1a an, mla tham sd). TOng tat ca cac gia tri
A 12. B. 3. C. 18. D. 15.
a—+b voi a,b € 2. Khang dinh nao dudi day 1a dung?
A. 2a+b=19. B. 2a+b=17. C. 2a+b=8. D. 2a+b=14.
Cau 19: Cho dudng tron (0,4+/3) co hai day AB va CD vudng goc v6i nhau. Khi d6 AD? + BC? bing
A. 80. B. 96. C. 192, D. 48V3.

Céu 20: Cho phuong trinh x> —3(m+1)x+2m? +5m+2=0. C6 bao nhiéu gia tri ciia tham s6 m dé phuong
trinh c¢6 hai nghiém phéan biét X, va X, théa man |Xl + X2| = 2|X1 - x2| ?

A3 B. 0. C.2. D. 1.
II. PHAN TU LUAN. (14,0 diém).

Ciau 1. (5,0diém)

X—4x  1-3x+x Jx -1
+— + ,

xX+1 0 X2+x xX=x+4/x

2. Trong mit phang toa dd Oxy , cho duong thang d :y =(m—-1)x+m—2(m=1). Tim tat ca cic gi tri ciia tham

sb m dé duong théng d tao véi hai truc toa do mot tam giac co dién tich béng 2.

3. Giai phuong trinh 8x® +26x° +35x+1=13x+3.

Ciu 2. (4,0diém)

1. Tim c4c s nguyén duong a, b dé a%0? —4a—4b 1a sé chinh phuong. Ching minh 4 f (-2—+/7)+3 12 mét sb

nguyén 9.

1. Rat gon biéu thic P = v6i x>0.




2. Cho da thitc f(X) = X2 +8,0,,X* % + 800, X" +...+ 8 X + 85 (89,8, By € Z) €6 T (\7 ~2) =20. Chimng

minh 4f(-2- \/7) +3 12 mot sb nguyén to.

Cau 3. (4,0diém) Cho dudng tron (O,R) c6 day BC c6 dinh (BC # 2R) . Trén cung 16n BC clia dudng tron

liy diém A sao cho AC > AB > BC. Puong tron (1) ndi tiép tam giac ABC, tiép xuc véi cac canh AB, AC lan

luot tai D, E. Céc tia BL, CI cit DE theo thir tu tai M, N.

1. Ching minh tir giac BIND 1a tir gidc ndi tiép

2. Qua diém M ké duong thing song song v4i AB cit canh BC tai diém P . Goi F 14 tim dudng tron ngoai tiép

tam giac IMN. Chirng minh MN.PF =2MF.NP .

3) Khi diém A di chuyén trén cung 16n BC sao cho AC > AB > BC ., chimg minh —o+ 2= +CA

MN + MD + NE

Ciu 4. (1,0 diém) Cho ba s thuc duong x, y, z théa man X+ y+z =3. Tim gia tri nho nhat cta biéu thic:

2 2 2

P= X + y + : :
\/15x2 +26xy +8y° \/15y2 +26y2+822  152% + 267X +8X°
Hét
Can b coi thi khong gidi thich gi thém.

khong doi.

Can bd coi thi $6 1 (HO 181 VA CRIFKY) ... ... ov oo e oo e e e e,
Can b coi thi $6 2 (HO 161 VA CRIFKP) ... co.cv. oo ee oot



SO GIAO DUC VA PAO TAO HDC PE THI CHINH THUC
BAC GIANG
GIOI VAN HOA CAP TINH
Nim hoc 2024-2025
MON THI: TOAN - LOP 9
Bdn huéng dan cham cé 07 trang

PE CHINH THUC
(Dé thi gom 03 trang)

1. PHAN TRAC NGHIEM. (6 diém — Méi ddp Gn diing dwgc 0,3 diém).
M3 deé thi: 191

HUONG DAN CHAM TU LUAN PE THI CHON HQC SINH

1.D 2.B 3.A 4.C 5.C 6.A 7.D 8.D 9.B 10.B
11.A 12.A 13.D 14.B 15.C 16.A 17.B 18.D 19.C 20.C
II. PHAN TU LUAN. (14,0 diém).
Céu Noi dung Piém
Cau 1. 5,00
1. , _ 2,00
Rut gon biéu thirc P—X 4\/_ 1- 3\/;+X Vx-1 vol x>0.
X +1 X2 +/x x X —X+~/X
Véi x>0, ta co:
X —4/x 1-3Jx+X Jx-1 0,50
WX D) KX EDAX D) | VXX 4D
20 | _  x(x=4Jx) 1-3X +x X -D(/x +12) 0,50
Diem) |~ P xDx—Vx+1) KXY -Vx D) XWX DXV +D)
Coxalx=2x=3x Ix(x=24/x-3) 0,50
XX+ =X+ XX +D(x=x +1)
_ Bxex-3)  Jx-3 0,50
XX+ =X +1)  x=/x+1
2. Trong mit phang toa d6 Oxy , cho duong thang d :y=(M-1)x+m—-2(m=1). Timtatca | 1,50
cac gig’l tri ctia tham s6 m dé duong théng d tao voi hai truc toa d0 mét tam giac c6 dién
tich bang 2.
. . 2—m . . 0,25
d cat truc Ox tai A m;o ,d cat truc Oy tai B(O;m—2)
., R . 2 m 0,25
Tam gidc AOB vudng tai O, c6 OA= 1 ,OB=m-2|
1 0,25
(1,5 | Swn=2¢0A0B=2¢c | ~2|=2
. 2 4 1 1
o (M-2)2=4|m-1j= (m_ )2‘ (m_) @ 0.5
(m-2)"=—-4(m-1) (2) ’
+(1) © m?-8m+8=0< m=4+22 (thod man) 0,25
+(2) ©m*=0<m=0 (thoa man). 0,25
Vay cac gia tri can timcia m 1a m=0,m=4+ 22.
3. | Giai phuong trinh 8x° +26x? +3\5x+1 =13x+3. 1,50
A tian g a1 1.
biéu kién xac dinh: 5X+120<:>X2—§( ) 0.25
Phuong trinh da cho twong dwong véi (8X° +26x* —7x) - (6x+3) +3y5x+1=0
< X(@x-D(2x+7)-3[(2x+1) —/5x+1]=0 0,25




3(4x? —x)
< X(Ax-)(2x+7)— =0

(2x+1) ++/5x+1 0,25
(1,3 (4x=1)| 2x+7 3 0
% < X(4x - X+7— =
diem) (2x+1) +/Bx+1
x=0
1
Six==
4 0,25
2X+7— 3 =0
2X+1+/5x+1
Nhan thdy x=0 va x = L4 cac gia trj thoa man.
4
3
Xét phuong trinh (2): 2Xx+7— =0
P s @ 2X+1+/5x+1
2x+12> E 3
1 ° 2X+1++/5x+1 3 8 0,25
X>—= = dfBx+1>0 = { XFTNXFL 5 oy 7 >250
5 33 2X+1++/5x+1 5
33 2X+7>—
2X+72>2— 5
5
Do d6 (2) v6 nghiém.
A . ~ r in T 1 0,25
Vay phuong trinh da cho ¢6 tap nghiém 1a < 0; g
Cau 2. 4,00
1. Tim cac s6 nguyén duong a, b d@é a’b? —4a—4b 1a s6 chinh phuong. Chimg minh 2,00
4f(-2- \/7) +3 12 mot s6 nguyén td.
Ta co a’b® —4a—4b 1a sé chinh phuong, suy ra a’b? —4a—4b=m? (*) véi m 1a mot
s6 tu nhién. 0,5
Do a, b 14 cac s6 nguyén duong nén a’b® —4a—4b <a’h?, hay m? <a’h® = (ab)? (1).
Ta thay néu ab=1 khi (a;b) = (1;1) hoic ab=2 khi (a;b) =(1;2),(2;1) déu khong thoa
man a?b? —4a—4b 1a sb chinh phuong, nén c6 ab>2=>ab—2>0. Xét hidu 0,25
m’ —(ab—2)* =4ab—4a—4b—4
Néu 4ab—4a—4b—4>0 thi m? > (ab—2)?, két hop véi (1) ta duoc
(ab—2)* <m’ < (ab)?
Suy ra m? = (ab-1)* (vi ab-2>0)
0,25
Khi d6 ta c6 (ab)® —4a—4b=(ab-1)* < 2ab—4a—4b=1 (v6 1y do 2ab—4a—4b luén |
chén).
Do d6 m* —(ab—2)* =4ab—4a—4b-4<0=4ab—4a—4b—-4<0.
s @-Db-)<2=0<(a-1)(b-1) <2 (via,b la cac sd nguyén duong)
(2,0 v \ 0,5
s Xét cac truong hop
diém)

THI: (a-1)(b—1)=1d& thdy (a;b)=(2;2) thoa man bai toan.
TH2: (a—1)(b—1)=2 dé thay (a;b) =(2;3),(3;2) théa man bai toan.

TH3: (a—1)(b—1) =0 suyra a=1 hodac b=1.
Véi a=1, tir (*) ta ¢6
b’ —4b—4=m’ < (b-2)* -8=m" < (b—2)* -m* =8(2")

5




Tir (2°) va b nguyén duong ta thiy b—2>m(me N") hay b—2-m>0 va c6

0,5
b 13
. b-2-m=1 T
(2) e (b-2-m)-(b-2+m) =8 o1 2 Khong thoa mén.
b—2+m=8 7
m=—
2
b—2-m=2 b=5
hoa ,tad a;b)=(5).
odc Q{b—2+m:4©{m: a duoc (a;b) =(L5)
Véi b=1, tuong tu ta co (a;b) =(5;1).
Vay cac cap sd (a;b) nguyén duong thoa man 1a: (1;5),(5,1),(2;2),(2;3), (3;2).
2. Cho da thire f(X) = X*%* + 8,00, X% + 800, X272 +...+ QX+ 8y, VO 8y, Q... 8 €Z VA | 2,00
f (\J7 —=2) =20. Chtmg minh 4 f (-2—+/7)+3 1a mét s nguyén t5.
Pit g(x) = f(x)-20, taco g(v7-2)= f(7-2)-20=0.
D@ thiy g(x) 1a mot da thic bac 2024 vai cac hé sb nguyén. 0.50
Gia sir khi chia da thie g(x) cho da thirc X* +4x—3 duogc thuong 1a da thie h(x) ’
va da thue du co dang ax+b(a,b e Q)
= g(x) = (x* +4x—3)-h(x) +ax+b(a,b € Q).
0,50
Thay X=+/7-2 ta co:
0=0h(H7-2)+a(7-2)+b<=a(7-2)+b=0< a7 +(b—2a) =0(1)
2,0 . .
(.: Vi \/7 la s vo ti va a, b 1a cac s0 hiru ti nén tur (1) suy ra
diem) 0 0.50
a= < oas (2 ’
{b_zazoaa:b:O.Tudo, g(x) =(X* +4x-3)h(x)
Thay X =-2—-+/7 taduoc g(—2—+/7) =0.h(-2—+/7)
o f(—2-7)-20=0< f(-2-+/7)=20 = 4f(-2-+/7)+3=4.20+3=83. 0,50
Vi 83 12 s6 nguyén t6 nén ta c6 diéu phai chimg minh.
Cau 3. | Puong tron (O,R) c6 day BC c¢6 dinh (BC # 2R) . Trén cung 16n BC ciia duong tron 1ay | 4,00

diém A sao cho AC > AB > BC . Puong tron (1) ndi tiép tam giac ABC, tiép xuc véi cac
canh AB, AC 1an luot tai D, E. Céc tia BIL, CI cit DE theo tht tu tai M, N.




Chung minh tir giac BIND 12 tr gidc ndi tiép.

1,50

(1,5
diém)

Ta c6 BIN 1a géc ngoai cua tam giac IBC
ABC N ACB ABC+ACB
2 2

= BIN =IBC+ICB = (1) (do IB, IC lan luot 14 cac tia phan

giac cua goc ABC, ACB)

0,50

AD, AE la tiép tuyén ctia duong tron noi tiép tam giac ABCnén AD = AE =aADE cén
tai A= ADE = AED

Xét hai tam gidc ABC, ADE c¢6 chung goc BAC nén

ABC + ACB = 2ADE = ADE = w @)

Tir (1), (2) suy ra BIN = ADE hay BIN = ADN (3)

0,50

Do hai goc BDN, ADN 14 hai goc k& bu nén BDN + ADN =180" (4)

Tt (3), (4) ta c6 BDN +BIN =180°

Xét tir gidc BDNI ¢c6 BDN +BIN =180 va hai goc BDI,BIN & vi tri d6i dién nén tu
giac BDNI 13 tir giac ndi tiép mot duong tron.

0,50

Qua diém M ké duong thang song song voi AB cit canh BC tai diém P . Goi F 1a tim
duong tron ngoai tiep tam giac IMN. Chung minh MN.PF =2MF.NP .

1,50

Twong tu phan a. ta c6 tir giac BDNI noi tiép = BNI = BDI ma BDI =90°
(ID L AB) nén BNI =90" =>aBNI vuéng tai N.

Chung minh tung tu ta dugc aACMI vuong tai M.

Goi J 1a trung diém ctia BC suy ra=JM =JN =JB=JC = % BC =aMB céan tai J nén

JMB = JBM , mat khac JBM = JBA (do BM la phan giac goc ABC)

0,25

7




(1,5
diém)

JMB =MBA=JM //AB (2 gbc ¢ vi tri so le trong) = J =P

Theo trén ta c6 PM =PN (1) Ma F la tim duong tron ngoai tiép tam gidc IMN nén
FM =FN

MP//AB = BMP = ABM = BMP = MBP (do BI la phan giac cia ABC)

Suy ra tam giac PBM can tai P nén PM = PB(2)

Tir (1), (2) suy ra FP 1a dudng trung tryc ciia doan thing MN.

Goi H 1a trung diém cia MN thi NH L FP

0,25

Goi Q 1a giao cia BN va CM
Taco BM L CQ,CN L BQ nén giao diém I ctia hai duong BM, CN 1a tryc tim ciia tam

giac BCQ suy ra QI 1. BC = QBC + BQI =90" ma QBC = BNP nén
BNP +BQI =90" (3)

0,25

T gidc MINQ ndi tiép duong tron dudng kinh 1Q (vi IMQ = INQ = 900) ma F latam

dudng tron ngoai tiép tam giac IMN nén F 1a trung diém cua IQ suy ra
NQF = FNQ hay BQI = FNQ (4)

0,25

Thay (4) vao (3) ta dugc: BNP+FNQ =90" = PNF =90" =aFNP vuéng tai N

0,25

aFNP vuong tai N, c6 NH la duong cao nén

NH-PF:NF-NP:%MN-PF:MF-NP:MN-PF:ZMF-NP (MF = NF)

0,25

Khi diém A di chuyén trén cung 16n BC sao cho AC > AB > BC, ching minh
AB+BC+CA . 2.
khong doi.
MN + MD + NE

1,00

(1,0
diem)

AB+BC+CA AB BC CA
MN+MD+NE NE MN MD

BNC = CMB =90" nén tir gidc BCMN néi tiép=> MNI = MBC, IMN = ICB
BC

IB
IBC -~ AINM (g - —=—1
= (9-9)= =1 (1)

Ta co

0,25

Ta c6 tir giac BDNI noi tiép NBI = IDN
Ma IDN = DAI (cung phu v&i goc ADN ) suy ra IBN = DAI

Xét hai tam giac vuong NBI, DAItai N va D c6 IBN = DAI nén
1B 1A
NBI -2aDAI(g-0) = —=—(2
a aDAI(g-9) = =15 @)

BC IA
Te(D)va(2Q)taco=—=—(3
(Dva(2) MN ID()

0,25

T giac BCMN noi tiép suy ra MNC = MBC = IBA(IB li phan giac goc ABC)

Do IDA=IEA=90" nén tir gidc ADIE noi tiép suy ra IEN = IAB
AB 1A IA
S IAB -alEN(g.9) >—=-—=—(IE=1D)(4
uy ra a a1EN(9.9) NE " IE ID( )(4)
AC 1A
Ching minh tuong tu ta cii b > ——=—(5
g min ng tu ta cling co VD ID()

0,25

AB+BC+CA IA

Tu (3),(4),(S)taco = = 5

TG @, G tacs = IS NE - D O
ID

Tam giac IAD vuong tai |, nén sin DAl = A

Trong duong tron (O,R), co goc noi tiép BAC chin cung BC ¢ dinh suy ra
AB+BC+CA

khong dbi.
MN + MD + NF

BAC =2IAB khong dbi = sin DAl = % khong doi =

0,25

8




Cau 4. | Cau4. (1,0 diém) Cho ba s thuc duong X, y, zthoa man X+ y+z=3. Tim gia tri nho 1,00
nhat cta biéu thuc:
X2 y2 Z2
P= + + :
J15% + 26Xy +8y?  \[15y2+26yz+82% 152 +262%+8X’
Véimoi X,Y,2>0:
(1,0 Ta co \/15x2 J2r26xy+8y2 = \/2(4x+3y)2 —(x=y)* < \/(4x+3y)2 =4x+3y 0.25
diém) N X S X 0
J15%2 + 26xy +8y?  4X+3y
y* y*
Tuong tu ta cling co > (2) va
J15y? +26yz+822 4y +3z 0.25
2 2 2 2 2 ’
: > L @=px L)
J1572 +267x+8x2  4z+3X Ax+3y 4y+3z 4z+3x
2 2
Ap dung bét dang thirc Cauchy ta co X + 4x+3y >2 XT Ax+3y = 2X 4)
4x +3y 49 4x+3y 49 7
2 2
Tuong ty ta cling co y +4y+32 ZQ(S) va : +4Z+3X 22(6)
4y +3z 49 7 47 + 3X 49 7
Cong hai vé cua (4), (5), (6) ta duoc 025
2 2 2 )
X N y N z +7(x+y+z) S 2(Xx+y+2)
4x+3y 4y+3z 4z+3x 49 7
2 2 2
U D S :E(Z*).
4x+3y 4y+3z 4z+3X 7 7
Tir (1*) v (2°) tasuy ra P> g VX, Y,z >0. Dau bing xay ra khi (1), (2), (3), (4), (5),
(6), (1*) , (2*) cung théa man, ta dugc X=y=2z=1. 0,25
Vay miang khi x=y=2z=1.
14,00

Luwu y khi chAm bai:

- Trén day chi 1a so luoc cac bude giai, 101 giai ctia hoc sinh can 1ap luan chit ché, hop 16gic. Néu hoc sinh trinh
bay cach lam khac van dung thi van dugc diém theo thang diém tuong ung.

- Vi bai toan hinh hoc néu hoc sinh v& hinh sai hodc khong vé& hinh thi khong cho diém phan tuong tng.



