SO GIAO DUC VA DAO TAO DE THI CHON HQC SINH GIOI TINH
NAM DINH NAM HOC 2023 - 2024
Mon: Toan - Lop: 9 THCS

Thén gian lam bai: 150 Phot
Dé thi gom: 01 trang.

Ciu 1. (4,0 diém)

x'+d4x' 12x" +8x+]
' +4x-13
b) Cho a.b.cla cac s6 thye duomg thoamdn a +bh+c =5 va Va+Jb+Je =3,

o=l E=de . dpedf B
a+2(Vbe-1) b+2(Vac-1) c+2(Jab-1) Vb-Ja

a) Cho x=y3-2V2 +J9-4J2. Tinh gié trj cva biéu thirc 7 =

Chimg minh ring

Ciu 2. (3,0 di¢m)
a) Tim tit ca cdc cdp so ty nhién (x:y) thoamidn 3° (9 +1-27)-9"(1+27 )+ 4" =1.
b) Cho a. b la hai sé nguyén duong sao cho p=a’ +b° ld sd nguyén td va p-5 chia hét cho 8. Xét
x. v la hai s6 nguyén sao cho ax’ =by* chia hét cho p . Chimg minh ring x. y cung chia hét cho p.
Ciu 3. (4,0 diém)
a) Giai phuong trinh V10x -5 + J5x* +§ = 3Wx' +2x.
=2y et e xt 42y vy =0
b) Giai hé phuong trinh
FRE (x+1)Jy+1+(x+6)Jy+6=x" -5x+12y.
Ciu 4. (7,0 diém) Tir diém M nam ngodi duomg tron (O). ké hai tiép tuyén MA.MB véi dudmg won
(O). (véi A.B la hai tiép diém). Goi H la giao diém cua OM va AB . Ké duomg kinh BD cua duong
tron (0). Dudmg thing MD cat duomg tron () tai diém thi hai la C. Tiép tuyén tai C cua duong tron
(0) cat MA,MB lan lugt i £.F .
a) Ching minh OCD = OHD va (ME + MF + EF)’ = AMH.MO.
b) Goi G la giao diém cia duong thing OE va AD . Chimg minh ti gidc OAGH 1a hinh binh hanh.
¢) Ching minh cic duimg thing CD, HG, AF dong quy.
Ciu 5. (2,0 diém) .
a) Xeét a,b.c lacac 36 thye duong thoa min a+b + ¢ =1. Tim gia trj nho nhit cua bidu thirc
ab+bc+ca
ab+bcecla
b) Trén mt duomg tron cho 26 diém phan bi¢t. M3i diém d6 duge 10 bdi mdt trong 5 mdu: tring,
xanh. do, tim, vang. Gitra mdi ¢3p diém ndi véi nhau bing mdt doan thing duge 16 b mét trong 2 mu:
niu hosc den. Chimg minh ring ludn t3n tai mOt tam gide ¢4 ba dinh duge 13 cing mdt mau (tring, xanh,
do. tim hodc vang) va ba canh ciing duge 16 cung mt mau (ndu hodc den).

P:M(a’+b’+c’)+
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SO GIAO DUC VA PAO TAO PAP AN VA HUONG DAN CHAM
NAM DINH PE THI CHON HOQC SINH GIOI

NAM HOQC 2023 - 2024
Moén: Toan — Lop: 9 THCS

Pap 4n va hudng dan chim gdm: 07 trang,

Ciu Pap an Piém
l.a . 4 3 1m.2
(2,0 | Cho x = /3-24/2 +4/9—4+/2. Tinh gia tri ciia biéu thirc 7 == +4;‘2 +iix_ ;;8“1. 2.0)
dtem)
2 2
Tacéx:\/3—2\/§+\/9—4\/§=\/(\/§—l) +\/(2\/§—1) 0.5
=32-2.
= x+2=32.
Khi do (x+2)’ =18 = x* +4x—14=0. 0,5
4 3_ 1242 X (2P +4x—14)+2(x* +4x) +1
Dods 7% H4¥Z120 8+l ( ; )+2( )+l 03
x +4x-13 x +4x-13
Do dé T =29. 0,5
12b0 Cho a,b,c 1a céc s6 thue dwong thod man a+b+c=5 va Ja +b ++/c =3. 20
e e s e-b Na-Je  Ja-vB _ 2 @0
diém) | Chitng minh ring + + = :
a+2(vbe-1) b+2(Jac-1) c+2(Jab-1) b-a
Via+b+c=5 va Ja+b+~/c =3nén Jab +bc +~/ca =2. 0,5
Ta ¢6 a+2(\/ﬁ—1)=a+2\/E—2=a+2JE—\/E—\/E—\/c_:(\/Z—\/Z)(JZ—JZ).
Suy a Je—b Je b 0,5
a+2(\be-1)  (Va—b)(Na-e)
Va e Va e
Churng minh tuong tu =
b+2(Vac-1) (Vb )(vb-a)’
Ja-b Va b 0.5
c+2(Nab-1) (Je-a)(Ne-b)
. Ne=b Va e Ja /b
Do do +
a+2(\/E—1) b+2(\/$—1) c+2( ab — 1)
_ Je—+b .\ Va e NFEN
(ﬁ—@)(ﬁ—ﬁ) (Vo =e) (Vo ~a) (f f)(f vb)
1 1 1 0,5
ffffffffffff
2
-
(21-2;_ Tim tit ¢4 cdc cip sb ty nhién (x;) théa min 3* (9" +1—2y)—9" (1+2y)+4y =1. (1,5)
diém) | Taco 3 (9" +1-2")-9" (142")+4" =1 025

@3X(9*+1—2y)—9X(1+2y)+4Y—1=o
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& 37(97+1-2")-9"(1+2)+(2"-1)(2" +1)=0
379" +1-2")—(1+2")(9" +1-2") =0

@(9X+1—2Y)(3X—1—2y)=0

3 -1-2"=0 0,25
&
9" +1-2" =0.
Trwong hgp 1: 9" +1-2"=0=9"+1=2".
Tac6 9° =1(mod4) = 9" +1=2(mod4) = 2" =2(mod4). 0,25
Véi y>2=2"=0(mod4)= y<1=y=1=9"+1=2'=9"=1=x=0.
0,25
Taco (x;y)=(0;1) .
Truong hop 2: 3 —1-2" =0=>3"=1+2" "
Véi x=0=2"+1=1=2’ =0 (mau thuin). 5
Vi x=122"+1=3=2" =25 y=1= (x1y) =(L1). 0.25
Vi x:2:>2y+1:9:>2y:8:>y:3:>(x;y):(2;3).
Véi x>3
Néu x 1& taco 3" =3*" =9"3=3(mod4) dodé 2’ =2(mod4) loai vi 0,25
y>2=>2"=0(mod4) (keN,k>1).
Néu x chin = x=2m(meN,m>2)=>3" =2"+1=(3"-1)(3" +1) =2’
3" —-1=27
3" +1=21
=>sp+qg=y>3.
p.qeN’
pP<q
27 =2 =1 =1 x
=21-2" =227 (207 -1)=2> :»{p :{p (méu thuin).
277 —1=1 |g-p=1 |q=2
Do vy tit ca cdc cdp s6 tu nhién (x;) thoa man dé bai la (0;1);(151);(2;3).
2.b | Cho a, b 12 hai s6 nguyén dwong sao cho p =a” +5* 1a s6 nguyén té va p—5 chia hét
d%’”i) cho 8. Xét x, y 12 hai s6 nguyén sao cho ax’ —by” chia hét cho p . Chirng minh x, y 1,5)
cung chia hét cho p.
Taco p—5:8 suyra p=8k+5 (keN). 025
Vi (axz )4k+2 —(by2 )4k+2 f(ax2 —byz)fp nén g2 . xSk _ pake2 'y8k+4 p 0,25
Ta c6 a4k+2 xSk k2 _y8k+4 _ (a4k+2 +b4k+2)x8k+4 _b4k+2 (x8k+4 +y8k+4) 0.25
4k+2 442 2 2k+1 2k+1, . 0,25
Do a™™ +b™" =(a ) +(b2) :(a2+b2):p va b<p nén x¥** 4+ p (D)
Néu trong hai s6 x, y c6 mot s6 chia hét cho p thi tir (1) suy ra sb thir hai ciing chia hét cho 025

p.
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} . ; o . 0,25
Neéu cd hai s0 x,y déu khong chia hét cho p thi theo dinh li Fermat ta c6
XM =xr" =1(mod p), Yy =y =1(mod p) = x** + y*** =2(mod p) (Mau thuan véi
(1)
Vay ca hai sdx va y chia hét cho p.
(3-; Giai phwong trinh v10x—5 +/5x2 +5 = 3v/x? + 2x. 2,0)
diem) | pyidu kign x%.
V10x =5 +4/5x" +5 =3+x* +2x
&5 (V2x=T+x +1) =3+ 2x. 0.5
bit a=2x-1,b=+x" +1 (aZO,b>O) =a’+b* =x*+2x.
Phuong trinh tr¢ thanh /5 (a+b) =3Va’ +b* = 5(a+b)’ :9(a2 +b2).
2a=h 0,5
<24’ —5ab+2b* =0 < (2a—b)(a—2b)=0 @{ ¢ .
a=2b.
Truong hop 1: 2a=b < 24/2x—1=Vx" +1 & 4(2x-1)=x"+1 05
o X2 -8x+5=0 < x=4+11 (thda man). ’
Trudmg hop 2: a=2b < V2x—1=2Vx" +1 & 2x-1=4(x" +1)
& 4x* —2x+5=0 (phuong trinh vd nghiém). 0,5
Vay phuong trinh c6 nghi¢m x = 4411, x=4-+11.
3.b T " X =2y +xpt + x> +2y  +xp =0 (2,0)
(2,0 idi hé phwong trin
diém) (x+1)/y+1+(x+6)y/y+6 =x* —5x+12y.
Diéu kién y>-1. 0,25
Taco X’ =2y’ +xp° +x* +2y" +xy =0 0,25
@(x+l—y)(x2+xy+2y2):0
x+1-y=0
x> +xy+2y° =0.
Truong hop 1: x> +xy+2y° =0. 0,25
Chira x=0; y =0 khong thod man h¢.
Trwong hop 2: y=x+1 0,25
Khi d6 ta cd (x+1)vx+2+(x+6)vVx+7 =x" +7x+12, véi x> -2.
& (x+1)(Vr+2-2)+(x+6)(Vx+7-3)=x" +2x-8 0.5
+1)(x-2 +6)(x—2
@(X )()C )+()C )()C ):(x_z)(x+4)
Jx+2+42 Jx+7+3
x=2
& x+1 N x+6 i
NX+2+2 x+7+3
Giai phuong trinh X+l xX+6 =x+4.(% 0.5

+
\/x+2 +2 \/x+7 +3
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x+2 x+2 x+6 x+6_ 1

- - =0
Q\/x+2+2 2 +\/x+7+3 2 Nx+2+2
c>_(x_|_2),[x_|_2 (X+6)(1+’\/x+7) l

=0
2Vx+2+4 2Nx+7+6 Nx+2+2
“(x+2)ar2 (x6)(1+Vx+T)

Ta co - -
2Jx+2+4 2Jx+7+6 Jx+2+2

Suy ra phuong trinh (*) vo nghiém.

<0 véimoi x=>-2.

x=2

Vay hé phuong trinh da cho c6 nghiém { 3
y =

Tir diém M nim ngoai dudmng tron (O), ké hai tiép tuyén M4, MB véi dudng tron (O),
(v6i A4, B 1a hai tiép diém). Goi H 1a giao diém ciia OM va AB.Ké dwong kinh BD cia
(O). Pudng thing MD ciit dwong tron (O) tai diém thi hai 1a C. Tiép tuyén tai C
ciia duong tron (O) ciit MA,MB 1an lugt tai E,F. Goi G la giao diém ciia dudng
thing OF va AD.

a) Chimg minh OCD = OHD va (ME + MF + EF)’ = 4MH .MO.

b) Chirng minh ti gidc OAGH 1a hinh binh hanh.
¢) Ching minh cic dwong thing CD, HG, AF dong quy.

(7,0)

M

K\ H 0

Ia

B

4.a
2,5
diem)

Chirng minh OCD = OHD va (ME + MF + EF)’ = 4MH.MO.

(2,5)

Trong (O) ¢6

MAC = ADC (goc ndi tiép va goc tao bai tia tiép tuyén va diy cung chin AC ).

Xét AMAC va AMDA cb6 MAC = MDA va chung AMC = AMAC vi AMDA ddng dang.
MC MA

= ="""= MA* = MC.MD. (1)
MA MD

0,5

Do MA; MB1a tiép tuyén ctia dudng tron (O) nén MA=MB. (2)

OA=0B=R. 3)
Tur (2) va (3) ta suy ra MO 1a trung truc cua 4B nén MO 1 AB.

0,25

Xét AMAO c6 AH 1a duong cao.
= MA* = MH .MO (4)
Tu (1) va (4) ta suy ra MC.MD = MH.MO..

0,25

MC MH

Vi MC.MD = MH.MO = = .
MO MD

0,25
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MC MH 0,5
Xét AMCO va AMHD c¢6 Mc _MH va CMO chung ’
MO MD
Nén AMCO va AMHD dong dang.
= MCO = MHD = OCD = OHD . 0,25
Ta c6 MA,MB 14 hai tiép tuyén cét nhau cta duong tron (O).
Suy ra MA=MB.
Tuong twtaco EA=EC;FB=FC.
Khi do MA+MB=(ME+EA)+(MF+FB)=ME+EC+MF+FC 0,25
= ME + MF + EF .
:MA:MB:ME+A§F+EF '
Trong tam giac vudng MAO c¢6 AH 1a duong cao nén MA> = MH.MO . 0,25
Suy ra (ME + MF + EF)’ = 4MO.MH .
4.b Chirng minh tir giac OAGH 1a hinh binh hanh. 2,5)
g’f Goi I 1a giao cia GO va AH .
iem) Chung minh 4G //HO (do cung vudng goc véi AB). 0,25
Taco 104 = %A/O\C (tinh chét hai tiép tuyén cét nhau). 025
T e == s A < A 0,25
Lai co EAOC = ADC (gb6c ¢ tam va goc ndi tiep cung chan cung AC)
Do GD//OM nén ADC = DMO (c@p goc & vi tri so le trong).
Nén 104 == DMO.
Tacéd HIO = IA0+ 104 (tinh chit goc ngoai tam giac). 0,25
= AMO+ DMO = OMB + DMO = DMB . ([A/b AMO do cung phu voi goc MAH)
0,25
Do d6 AIHO va AMBD ddng dang :ﬂ=@ (5) ’
HO BD
HA MB 0,25
AAHO va AMBO ddng dang = — =— ’
HO BO’
MB _2MB _ HA 2MB
= = . (6)
B0 BD _HO BD 0,25
Ta(S)va(6)suyra AH =2IH = IH =1A4. 0,25
Tacd AG//HO (do cung vudng goc voi AB). 0,25
= — oI _ Al =1=1G=10. 0,25
10 IH , q N
Do AH va GO cat nhau tai trung diém / cia moi duong nén tir gidc OAGH 1a hinh binh
hanh.
4.c Chirng minh ciac duwdng thang CD, HG, AF dong quy. 2,0)
@D [ Goi N 1a giao cia HGva CD 0,25
diém) | GO1 a giao cua va . )
Chung minh OF //MD (do cung vudng goc voi BC).
= — MF _DO =1= MF =FB.
FB  BO
Ta c6 HO la duong trung binh cua tam gidc ABD nén AD =2HO. 0,25
= AD=24G = GD:%AD.
0,25

Goi K 1a giao diém cua MH va AF . Ching minh K trong tAm tam giic AMB .
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0,25
Suy ra MH:EKM nén GD _ 4D (7)
2 MH KM
'D D 0,25
Do GD//OM . Suy ra N—=G— (8)
NM MH
D AD
Tir (7) va (8) ta o ~2. = AD
NM KM
. D  AD ——
Xét tam giac AADN va AKMN ¢6 N—=— va ADN = KMN . 0.5
NM KM ’
Suy AADN va AKMN ddng dang.
— AND = KNM ma M,N,D thing hang suy ra 4,K,N thing hang. 0.25
Do d6 A,N,F thing hang.
5.a | Xét a,b,c 1a cac sb thue dwong thoa min a+b+c=1. Tim gia tri nhé nhat cia biéu
(1,0 ab+bc+ca
d thic P=14(a’ +b* +* |+ 50— F—5—. 1,0
iém) ( ) a’b+b’c+c’a (L)
1—(a2 +b° +cz)
Do a+b+c=1nén ab+bc+ca= .
2
0,25
Laico a* +b* +¢* :(a2 +b* +c2)(a+b+c)
=q +azb{razc+b3 +b’a+b’c+c’ +cla+c’h.
Theo bat dang thirc Cauchy ta c6
a’ +ab>>2a’b; b’ +bc” 22b°c; ¢ +a*c>2caat + b7+ > 3(a2b+b2c+cza) 0,25
Suy ra 3
Y a’b+b’c+cla a’+b+c
3-3(a*+b° +c . 0,25
Khid6 P214(a’ +b>+c*)+ ( ) Dt t=a® +b% +¢ . Didu kién 12 1.
2((12 +b’ +cz) 3
Ta co P214t+ﬂ=ﬂ+i+i—i. )
22 2 2 2 2 0,25
2 /2
Ap dung bét dang thirc Cauchy ta c6 l+i >2 "3 =9.
2 2 2
Mat khac ——§>l—§:—i . Suy ra P>9—i=§.
2 2 6 2 3 3 3
N S 23 . 1
Vay gia tri nho nhat cia P la 3 khi a:b:c:g.
5.b | Trén mt dwong tron cho 26 diém phén biét. Mdi mot diém dwoc td boi mot trong 5
(1,0 | mau tring, xanh, dé, tim, vang. Giira mdi cip diém néi véi nhau bang mét doan thang | (1,0)
dtem)

dwoc td béi mét trong 2 mau: niu hodc den. Chirng minh riang luén ton tai mot tam
gidc ¢6 ba dinh dwoc t6 ciing mét mau (tring, xanh, dé, tim hoic vang) va ba canh ciing
dwge to cung mét mau (nau hoic den).
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Vi céc diém phan bi¢t nam trén mot duong tron nén ba diém bat ky ludn tao thanh mét tam | 0,25
giac.

C6 26 diém duoc to bang 5 mau, do d6 co it nhat 6 diém cung mau. Gia st ¢6 6 diém cing
maudola4,B,C,D,E,F .

Nbi 5 doan AB, AC, AD, AE, AF va t6 bang 2 mau nau, den va khi d6 c6 it nhat 3 doan cung | 0,25
mau, gia st AB, AC, AD dugc td cung mau den. Xét tam giac BCD, xay ra hai truong hop:

Trwong hop 1: Néu ba canh BC,BD,DC dugc td cung mau nau thi tam giac BCD c¢6 ba | 0,25

dinh cung mau do, ba canh cuing mau nau (thoa man).

Trwong hop 2: Néu ba canh BC,BD,DC c¢6 it nhat mdt canh mau den, gid st BC den, khi
do6 tam gidc ABC c6 ba dinh cung mau do, ba canh cung mau den (thoa man). 0,25

Vay luén c6 mot tam giac c6 ba dinh cung mau va ba canh cung mau.

Chu y:
- Néu thi sinh lam diing ma cdch gidi khac véi dap dn va phu hop kién thirc ciia chuong trinh THCS thi t6
chdam théng nhdt cho diém thanh phan dam bao tong diém nhw hiedng dan quy dinh.
- Tong diém toan bai khéng lam tron.
Hét
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