HQC SINH GIOI TOAN 9 2023-2024 BAC NINH
Thoi gian lam bai: 150 phut
Céu 1: (4,0 diém)

P_" 1 1 ‘ 2_1-+J?-1+2_1-ﬁ+_1--ﬁ'
N NN 1- x + XA/ ..
1) Cho biéu thirc SENEENEA x| voi X 20,
1 7
x #1, x #— q P=
va 4 Rat gon biéu thirc P va tim gid cua Xdé 3

. ) == x4+2 = :
2) Goi A va B la giao diém cta duong thang d): ) X+s v&i parabol (P): Y=
. Tinh dién tich tam giac OAB ( O la gbc toa do).

Cau 2: (4,0 diém)

2x7 +3xy- 2y7 - 5(2x- y) =0

e N TR, T s
1) Gidi hé phuong trinh (¥~ 2%~ 37 #15=0

2) Giai phu’O‘ng trinh 3dx+1 +4x3x- 2 :3.1': +4x+5
Cau 3: (3,0 diém)
(x; )

2) V6i mdi s6 nguyén @, goi *°*2 1a céc nghiém cua phuong trinh x* +2ax- 1=0
.In 2n An An
x7 = xNX - xd
Chung minh( ' - )( ' - )
Cau 4: (6,0 diém)
1) Cho tam giac ABC noi tiép duong tron tam O, D la diém bat ki thudc canh
BC (D khac B va C). Goi M, N lan luot 1a trung diém cua cadc canh AB va AC.
Puong thang MN cat dudng tron (O) tai P, Q sao cho M nam giita P va N. Puong
tron ngoai tiép tam giac BDP cat AB tai I (khac B). Cac duong thang DI va AC cat
nhau tai K.
a) Chimg minh PID =PAC Tyt 46 suy ra 4 diém A, I, P, K cing thudc mét duong
tron.

ylx-1)=x*+2

1) Tim céc cdp s6 nguyén thda man -

chia hét cho 48 v4i moi sO tu nhién 72,

04 _PD

b) Chimg minh APBD ddng dang véi APAK vy €8 PK

¢) Puong thing CP cdt dudng tron ngoai tiép tam giac BDP tai G (khac P).
Puong thang IG cat duong thang BC tai E. Chitng minh khi D di chuyén trén doan

CcD

BC thiti s CE khéng ddi.

2) Cho ttr giac ndi tiép ABCD. Ching minh AB.CD+ AD.BC =AC.BD |
Cau 5: (3,0 diém)

1) Cho 3 sb thuc ab,¢ hoq man | SO =H1=b =X 1=c¢=3 (3 a+b+c=6 Tim

gia tri 16n nhét cua biéu thirc F=a+b +c



A A,.. A,

2) Cho da gidc 16i 7+ | Tai mdi dinh % (K =1.2.-.2024)

, nguoi ta ghi mot sd
thuc % sao cho gia tri tuyét d6i cua hiéu hai sb trén hai dinh ké nhau bing mét sé nguyén
duong khong 16n hon 3. Tim gié tri 16n nhét c6 thé duoc cua gia tri tuyét dbi cua hiéu gitra
hai s6 ghi trén mdi cap dinh cua da gidc da cho, biét rang cac s6 ghi tai cac dinh di cho dbi
mot khac nhau.
DAP AN
Cau 1 (4,0 diém)
1
x#lL x #—
1) Vo ¥ 20 va 4 ta co:
[V - 1| [ V- DY) | Vr2Vx - D+ V)
F0- ) | AR (e Jr e

(V-1 (-1 LVr(2Vx- D)
J‘(I-J'} 1-Vx) (- Ax+D)
x-1 (2dx-1D(x-Jx +1+Jx- x)
ﬂl-ﬂ (1- Jx)(x- Vx +1)
P:x-ﬁﬂ

Pzg 3x- 104X +3 =0

Jx =3 =9
—

\/_ l é = {9;%}

3 (thda man). Vay .

2)

Phuong trinh hoanh d6 giao diém

Suy ra A1), B(-2:4)



Goi 7> K 1an Tuot 14 hinh chiéu cua “ Blén truc Ox .

(AH + BK).HK 15 1 1 |
e Syrs = 3 -5 Sour :;DH“'IH -5 Soun :;Gﬁ*-Bﬁ* =4
0: < <5 < <5 <
Vay Sous =S amax = Soan = Sosx =3
Ciu 2 (4,0 diém)
r =2x
()= Q2x- y)x+2y-5)=0= [} B ! ,
1) Phuong trinh y =5-2y
) x =1
-15x"+15=0«= [1_ o
Vi Y =2x , thay vao (2) ta duoc v=-1

L x=l= v =2 o x === y=-2
v X =1=) 2.6 l= y=-2

[
= o

Sy - 30y +40 =0 = [‘
Voi ¥ =27 2V thay vao (2) ta dugc y

o Vy=2=x=1, .. y=4= x=-3

Vi - ' ; VOl .
(x;») (1:2).(-3:4).(- 1;-2)

Vay nghiém cua hé la

2
X =—

2) biéukiéen 3.

(1) = [344“1 ; (2x+5}] +x[4\£3x- 2- (3x+2)

5 [.—I =3JAx+1 +(2x+5) >0
Vit T3 |B =4Br- 2 +(3x+2) >0

3 nen
@)= 9(4X+1J-{(2"'+5f +"'[16(3_1-- 3;' (3x+2)| =0

_4x +16x- 16 x(-9x7 +36x- 36)
= + =0 - (x-2) ‘
A B
2 4 Ox|
A=0B=0x=— —+—
Vi 3 nén A B /
Do dé phuong trinh trén c6 nghiém duy nhat * =2

Luuy:

=0 (2)

>0

-~

' 2 2y
) . (x - EJ‘ _IH —+—= _1”'; = 3x- 2| =0
- Néu hoc sinh phén tich vé dang (VAx+143 3x-2+2 (hodc
cac dang  tuong  tu) nhung  khong giai dugc phuong  trinh

12 12x .
- - 3x-2=0
Var+1+3 3x-2+2 thi chi ghi cho 0.5 diém,
- Hoc sinh c6 thé lam theo cach st dung bat dang thirc.
Cau 3 (3,0 diém)

1) D& thay X =1 khong thoéa man phwong trinh (1).



x*+2 3
e y= = y=x+1+
Véi X #1 ta co ’ x-1 ’ x-1
Vi HLYEZ sy 3x- 1= x-1€|-3;- 1;1;3]I

(x;v) " (-2;-'2),(:::;- 2),(2;6J,(4;6J_

Twr 6 tim dugc cac cap nghiém

;. . \ T P . ~ , . A ~ <A . ) ~
2) V6i moi ¢, phuong trinh X~ + 2ax 1 =0 1u6n c6 hai nghiém phan biét *15%2 thoa man
X, +x,=-2a

XX, =-1

A

*n Xn
- —. . + . # 4
bat “» X X2 . Ta co:

"!J :%(Iﬁu _ I]I,:ll.' )(Il-h.l _ I;u) :%(Il}u _ I:}” )3 (,Tl:” + I:EJ.' )

:%[(Il}u +I1,22.l.')2 - 4.1,1'_"1.'1,;_"1.'} (Il'_"u +I1,22.l.')
. S -2XS, +2)S, | '
21(5”" 4)s, Z( - 2X6, +2)S, = i-l i i+]
8 8 | 2 212

7 LIn
S.l.' _']'l + ']'2

Ta ching minh v6i moi 7€ N thi ludn 14 s6 nguyén duong chin. (*)

That vay:
Vi 1 =0 thi So =2 136 nguyén duong chén.
h)

C=x] +x; =(x, +x, Y- 2xx, =4a’ +2 =2 (2a° +1)

Voi n =l thi
duong chin (do @ 1a sb nguyén).

la s6 nguyén

Gia sir (*) dung dén =k _ tre 13 Sk va Sk 13 cée s neuyén duong chin. Ta co
g 5
e 2K JEHY f 1.2 2 ed 3 L2k e B BT 2 SE- [ —
S.m =X +X3 _('11 +'12)('11 + X3 )' X '12['11 + X3 ] _Sl'Sﬁ: - S.f.'-l 13 mot

s6 nguyén duong chan.

2n ]
A =X +X \ A J4 A < ye < X ‘A
Vay S, =X 1a mot s6 nguyén duong chan v41 moi so ty nhién 7.

2

it R [ '
P

2

1a tich cua ba s6 tu nhién lién tiép. Suy ra M chia hét cho
6.

oy 57 20 )= 45

Ciu 4 (6,0 diém)
1)



= Pyc+BBC =180° (1)

a) Vi tir gidc APBC ndi tiép
Vi ttr gidc BDIP noi tiép~ PID + PBC =180° (2)
Tur (1) va (2), suy ra PID =PAC

Laico = PID+PIK =180%; PAC + P4K =180°

Do Fié PIK =P4K 5 ma hai goc ndy cung nhin canh PK = tir gidc AIPK ndi tiép hay
4 diém A, I, P, K ndm trén cung mdt dudng tron.

b) Ta c6 4Pk =01k =Bip =BPD 4 PBD =180° - PiD =180° - P4C =P4K

Suy ra APBD d6ng dang véi APAK (g — g) P‘H PK (3.

Vi tr giac APBQ‘ ndi ti€p nén tam gidc PMB dong dang véi tam gidc AMQ (g — g) va
tam giac QBM dong dang vai tam giac APM (g — g). Do do

PB _MP
01 Mi_ PB OB _,_ PB_Od
OB MB QA4 P4 P4 OB
| P4 MP ).

o4 _PD
T (3) va (4), suy ra OB PK
¢) Trén doan AB xac dinh diém H sao cho HpH =KpPI
Vit giac AIPK ndi tiép nén kpr =Bac .
Lai ¢6 A, P va BAC Khong d3i nén H 1a diém cb dinh.
_ KL _KP
AKPI d6ng dang véi AAPH (g—g) AH AP (5)




_ kp_KD
KD _KI _ KD _ 4B
Tu (5)va(6)suyra 48 AH K[ AH (7).

cD KD
= —
Ta c6 PGI =PBI =PCA 1¢n GI ) AC hay IE)yAC CE ~KI (g)
CD _AB  AB CD

Tir (7) va (8) suyra CE AH ma AH khong ddinén CE khong dbi.
2)

Goi M 1a diém trén doan BD sao cho Bam ZEHB.

DA _DM _ b cB=caDM

Hai tam giac ADAM y3 ACAB 36ng dang (g-g) nén ¢4 CB
(1)

BA _BM _ picD=CABM

Hai tam gidc ABAM v3 ACAD dong dang (g-g) nén €4 €D (2)
Tu (1) va (2) suy ra DA.CB +BACD =CADM + CABM = ABCD+ ADBC =AC.BD
Cau 5 (3,0 diém)

1) Ta co F :a3 +£}3 +,:‘3 :(a +E?+r_~;|] - 2(ab+bc‘+f‘ﬂ') =36- 2(ab+bc~+m)‘

Vi l=a=3;1=b<=3 l=c=3 nén ta co

(a-3)(b-3)Nc-3)<0<= abc- 3ab+bc+ca)+9(a +b+c)- 27 <0

= abe <3(ab+bc +ca)- 27

(D
Va (a-1)b-1)c-1)z20= abe- (ab+bc+ca)+(a+b+c)-1=0
<= abc =(ab+bc+ca)- 5 @)
Tir (1) va (2) suy ra (ab+bc +ca)- 5 <abe <3(ab+bc+ca)- 27
= ab+bc+ca zl1= F =36- 2(ab +bc +ca) <14

a =l:h=2:c =3

Dang thuc xay ra khi va céc hoan vi.



Viy gia tri 16n nhat cta £ 1a 14.
€/1:2:3, ke|1,3,..,2023

= gy

2) Xét da gide 18 A Khi do 1% . Khong mt

d —mal:|n - a. |

tinh tong quat, coi % 1a nho nhéat, % 1a 16n nhét (d& thay ” =2). Pt , khi
J4 d =da_ -
do

Gia str theo chidu kim ddng hd co6 7~ 2 dinh nim giita 4.4, Suy ra theo chiéu nguoc véi
A, 4

a N1 A A A
I va 1a mdt s6 nguyén duong.

chiéu quay cua kim déng hd c6 2024- 7 dinh ndm giira ». Hon nira gia tri tuyét dbi
cua hi¢u gitra hai s0 ké nhau khong vuot qua 3. Do do:

d =la, - a,| <|a, - a, J+o+a,, - a, | =3(n- 1)

A -
Tuong ty ta 6 d =3(2024- n+1)

3(n-1)+3(2024- n+1)

d < > =3036
Suy ra < .
Néu d =3036 thi hiéu gitta hai s6 ghi trén hai dinh ké nhau dung bang 3 hay ta co
la; - a,,| =3, i=12,.. . 2023
a-a, =a,-a,
i i+l i+l i+2 f -
= |a.- a,|=|a., - a.,|= - o =1....,2022)
a. =a.,,
= a-a, =a,-a,,=a-a,,, =a-a+a,-a,+.+a,, - a,, =2023(q - a,)
= |i?| 5, =[2023(a, - a,)

= 3 =2023x3
Didu nay khong xdy ra. Suy ra @ <3035

Ta xay dung cho mdt truong hop d =3035 phy sau:

a =0,a, =2,a, =a,  +3 =3k - —1 )'l =34 ...1013
Ay, =45~ 2 =3033,a, =a, -3 —6[];5- 3k v6i k _lﬂlilﬂlﬁ L2024

Khi d6 hiéu 16n nhit 13 %o ~ @ :J”ﬁ.

Céc sb 922013 13 c4c sb nguyén duong ting dan co dang 37~ 4 chia cho 3 du 2. Cac
s6 T Bios o 13 cac sd nguyén duong giam dan co dang 3075 3h chia hét cho 3.

Suy ra cac s “1* %2> %04 36 mot khac nhau.

Vay gia tri 16n nhat cta gia tri tuyét d6i cta hiéu gitta hai s6 ghi trén mdi cip dinh bang
3035.



