SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10

PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
- NAM HQC 2023-2024
PE CHINH THUC Mén: Toan
(Danh cho thi sinh thi chuyén Toan)

Thoi gian lam bai: 150 phiit, khong ké thoi gian giao de.
Dé thi co 01 trang

Cau 1 (2,0 diém).
a) Tim tAt ca c4c gid tri ctia tham s6 m d€ phuong trinh x* —2(m—1)x+m’ —2m—8=0 c6 hai

nghiém phén biét x,x, thoa man x, +6 = /x,.

b) Cho f'(x) :\/1+L2+

X (x+1)

v6i x#0,x#—1. Tinh £ (1)+ f(2)+ f(3)+--+ f(2023).

2

Céu 2 (2,0 diém).
a) Cho céac sb nguyén a,b,c,d thoa man diéu kién o’ +b° —8¢* +284° =0.

Chimg minh ring (a+b+c+ d)2 chia hét cho 9.

b) Ching minh rdng ton tai da thirc P(x)c6 hé sb thuc, bac 2024 thoa man diéu kién P(x2 - 2)
chia hét cho P(x).
Cau 3 (2,0 diém).

2(x+\/x2 —x+1):l—y+\/y2 +3

(x, GR).
y2—2(x—2)=3\/(y+1)(y2+2x) g

a) Giai h¢ phuong trinh

b) Ban An viét 1én trén bang 11 s6 nguyén duong (khong nhét thiét phan biét) co tong bang 30.
Chtrng minh rang ban An c6 thé x6a di mot sb s6 sao cho cac s6 con lai trén bang c6 tong bang 10.

Cau 4 (3,0 diém). Trén duong tron tim O duong kinh AB =2R ldy diém N saocho AN =R va M
12 mot diém thay d6i trén cung nhé BN (M khac B va N). Goi I 1a giao diém cua AM va BN, H
13 hinh chiéu cua 7 trén 4B, IH cit AN tai C, K 1a diém ddi ximg véi N qua AB.

a) Chimng minh CM.CB = CI.CH vabadiém K,H M thang hang.

b) Goi P la giao diém thtr hai cia NH va (O). Chimg minh tm duong tron ngoai tiép tam
gidc HPK thudc dudng thing cb dinh khi M thay doi.

¢) Xac dinh vi tri ciia diém M dé tong MB+MN dat gia tri 16n nhét.

Cau 5 (1,0 diém). X¢ét cac sb thuc duong a,b,c; tim gia trj nhd nhat cta biéu thuc

B a N b N c
\/a2 +9bc \/b2 +9ac \/c2 +9ab
....................... | § 0
Hovaténthisinh:.................................... S6 bdo danh:.......................

Can b coi thi khong gidi thich gi thém.



SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10
PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
NAM HQC 2023-2024
HUONG DAN CHAM DE CHINH THUC MON TOAN
(Danh cho thi sinh thi chuyén Toan)
Huéng dan chdm c6 06 trang
I. Mt s6 chu y khi chim bai
- Péap an cham thi dudi day dua vao 10i giai so luoc cia mot cach. Khi cham thi giam khao can
bam sat yéu cau trinh bay 10i giai day du, chi tiét, hop logic va c¢6 thé chia nho dén 0,25 diém.
- Thi sinh 1am bai theo cach khac véi huéng din chdm ma dung thi t6 chim can thdng nhét cho
diém twong ing v6i thang diém ciia huéng dan cham.,
- Piém bai thi 13 tong diém cac cau khong lam tron sb.
IL. Pap 4n — thang diém
Cau 1 (2 diém).
a) Tim tat ca cAc gia tri ctia tham s m dé phuong trinh x* — 2(m - l)x +m’ =2m—8=0 c6 hai

nghiém phén biét x,,x, théa man x, +6 = /x,.

Pap an Diém

Xét phuong trinh: x* —2(m—1)x+m’ —=2m—8=0.

Taco: A'= [—(m —1)]2 —(m2 —2m —8) =9>0,VYm nén phuong trinh ludén c6 hai nghiém 0.25

phan biét x,, x,.

Ta tim dugc hai nghiém cua phuong trinh 1a x=m—4 va x=m+2. 0,25

Truong hop 1 : x, =m—4,x, =m+2, bai toan tr¢ thanh :

m—4+6=m+2m+2=m+2

> _
{m+220 {m2—2 mz-2 [m:—l 0,25

5 <9, m=-1<
(m+2) =m+2 m>+3m+2=0 m=-2

m=-2

Truong hop 2: x, =m+2,x, =m—4, bai toan tr¢ thanh :

m+2+6="Jm—-4<sm+8=m—-4

m+8=>0 m=>-8 m>-8 0.25
S im—4>0 &Sam=4 & am=>=4  (vo nghiém). ’
(m+8Y =m—4 M +15m+68=0 |[med
Vay m=—1,m=-2 thoa man la cac gia tri phai tim.
b)Chof(x):\/1+Lz+( G Tih (1) () () (202,
X x+1
Dap an Diém
. 1 1 1 1 .
Taco: f(x)= [l+—+ - =l+———— v6i x> 0. 0,25
X (x+1) x x+1
That vay, khi x > 0, hai vé ctia ding thirc déu dwong nén binh phuong hai vé ciia dang
thure trén, ta duoc:
1 1 1 12 2 2 0,25
Sl+—5+t—Fg=l+—+ > +—= -
X (x+l) X (x+1) x x+1 x(x+1)

Trang 1/6



<:>1+L2+;2=1+L2+ ! 2+E_L_2{1_L} (ludén dung)
X (x+1) X (x+1) x x+1 x x+1
Ap dung ta duoc:
1 1 1 1 1 1 1 1 0,25
I)=1l+-—=;f(12)=1+=—=;f(3)=14+=——;...; f(2023) =1+ - >
f( ) 1 2 f( ) 2 3 ( ) 3 4 f( ) 2023 2024
1 2024% -1
Va )+ f(2)+ f(3)+...+ f(2023)=2024 - = . 0,25
ay S (D)+7(2)+7(3)+..+7(2023) 2024 2024
Cau 2 (2,0 diém).
a) Cho cac s6 nguyén a,b,c,d thoa man didu kién o® +5° —8¢* +284° =0.
Chutng minh rang (a+b+c+a’)2 chia hét cho 9.
Dap an Piém
Tur gia thiét @° +5° 8> +284° =0 = @’ +b* + ¢’ +d’ —9¢* +27d° =0
sSa+b++d =9 -274d°. 0,25
Vi 9¢® —27d? chia hét cho 3 nén a’ +b° +¢* +d° chia hét cho 3.
Ma (a3+b3+c3+d3)—(a+b+c+d):(a3—a)+(b3—b)+(c3—c)+(d3—d)
, 0,25
=(a—1)a(a+1)+(b-1)b(b+1)+(c—1)c(c+1)+(d —1)d(d +1) chia hét cho 3.
Suyra a+b+c+d chiahétcho 3. 0,25
Ma 3 12 s6 nguyén t6, do d6 (a+b+c+d)" chia hét cho 9. 0,25

b) Chimg minh ring ton tai da thirc P(x)c6é hé sd thuc, bac 2024 thoa man diéu kién
P(x*~2) chia hét cho P(x).

Pap an DPiém
Xét da thie P(x)=(x+1)"". 0,5
Khi do, taco: P(x =2)=(x* -2 +1)2024 =(«’ —1)2024. 0,25
P(x2 - 2) = (x2 - 1)2024 = (x— 1)2024 (x + 1)2024 chia hét cho P(x) = (x+ 1)2024 . 0,25
(Lwu y: Hoc sinh c6 thé chon cdc da thire khdc théa man van cho diém toi da).
Cau 3 (2,0 diém).
2(x+\/x2—x+1)=1—y+\/y2+3
a) Giai hé phuong trinh: (x, Ve ®
y? +2(x—2) = 3\/(y+l)(y2 +2x)
Noi dung Piém
Piéu kién: (y+1)(»* +2x)20.
Tacd (1)< 2x—1+y(2x—1) +3 =(=y)+y/(-»)’ +3. Pt a=2x-1;h=—y tacod
a+\/a2+3:b+\/b2+3<:>a—b+(\/a2+3—\/b2+3):0 0,25
a’-b’ a+b
S a-b+ =0 (a-D)| 1+ =0
Ja* +3+b> +3 ( ){ \/a2+3+x/b2+3}
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<a-b=0 [do 1+

a+b a+Na*+3+b+b*+3
= >0,Va,b
Va2 +3 +b* +3 Ja? +3 ++/b* +3
S1-2x=y2x=1-y.

Thay 1-2x = y, vao phuong trinh (2), ta duoc:

(2)<:>y2+y+3=3\/(y+1)(y2—y+1).Diéukién:yZ—l

<:>(y2—y+1)+2(y+1)=3\/(y+1)(y2—y+1)

2(y+1 0,25
& Z(y )—3/ L ’
y o =y+1 y o —y+1
] t=1
Dit ¢ = Zy;, (1>0), ta c6 phuong trinh: 2> -3t +1=0< 1 (thoa man)
y =y+1 t=—
2
1
1 y=0=>x=—
Véit=le -2 =1 y?-2y=0c (théa mén)
yi-y +l 9=
y=e=x=—3 0,25
I 5++/37 3+4/37
) 1 y+1 1 5 r= ) == 4
Véit=—& | 5——=-)y -5y-3=0 (thdéa man)
y-y+l 2 _S—Jﬁjx_—%ﬁ
L 2 4 0,25

Vay h¢ phuong trinh c6 nghiém la:

(x;y)={G;0J;(—%;2j;(_3+«/§;5+\/§ ;[—3+ﬁ;5—ﬁ]}

4 2 4 2

b) Ban An Vlet 1én trén bang 11 5O nguyén duong (khong nhat thiét phan biét) c6 tong bang
30. Chirmg minh ring ban An cé thé xéa di mot s6 s sao cho cac s con lai trén bang c6 tong bang

10.

i N(}i dung ] Piém
Gia st cac sO nguyén duong (khong nhat thiét phan biét) ban An viét 1én bang la
a,,a,,-+,a, thoaman q, +a, +---+a,, =30.
Goi 8, =a,,S,=a,+a,,"-,S,,=a,+a,++a,,S,=a,+a, ++a,+a,. 0,25
Taco 1<S,<30,Vi=L11 va S, #S, voimoi i # jsi, j =111
Chia cac tong S;,S,,":+,S,, cho 10, c6 it nhit 2 s6 ¢6 clng s6 dur.
Giasir S,,S, (S,>S,) c6 cung sb du khi chia cho 10. Khi d6 S, - S, :10. 0,25
Mal1<§,,§ <30 nén S,-S§, =10 hodc S, -§, =20.
-Néu S, —S, =10 thicacsd a,,.a,.,,+*,a, con lai trén bang thoa man diéu kién. 0,25
-Néu S, S, =20thia, +a,, ++a, =20 néncacsd a,a,, ,a,,a,,,a,,,, ", 0.25
1a cac s6 con lai trén bang thoa man diéu kién.
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Céu 4 (3,0 diém). Trén duong tron tim O duong kinh AB =2R 1dy diém N sao cho AN =R va M
12 mot diém thay d6i trén cung nhd BN (M khac B va N). Goi I 1a giao diém cua AM va BN, H
1a hinh chiéu cta 7 trén 4B, IH cit AN tai C, K 1a diém ddi xing véi N qua AB.

a) Chimg minh CM.CB=CI.CH vabadiém K,H,M thing hang.

b) Goi P la giao diém thtr hai cia NH va (O) Chimg minh tim dudng tron ngoai tiép tam

giac HPK thudc dudng thang c¢b dinh khi M thay doi.
¢) Xac dinh vi tri cua diém M dé téng MB+ MN dat gia tri 16n nhat.

Vé hinh:

M

K

a) Chimg minh ring CM.CB = CI.CH vaba diém K,H,M thing hang.

Pap an Pbiem

Tam giac ABC nhan [ lam truc tdim do c¢6 hai duong cao BN,CH cit nhau tai / nén
BC 1 Al (1) Mat khac AMB 1 gobc ndi tiép chan nira duong tron nén BM | Al (2) 0,25

Tir (1) va (2), suy ra ba diém B,M,C thang hang.

Hai tam giac vudong BHC,IMC c6 C chung nén dong dang.

0,25
Suy ra g:C—MQ CM.CB=CI.CH.
CB CH
T giac ACMH néi tiép nén BHM = ACM, BCNH ndi tiép nén AHN = ACM.
— 0,25
Suy ra AHN = BHM.
Ma do tinh dbi xtmg nén AHN = AHK . Vay AHK = BHM. Vay K,H,M thing hang. 0,25

(Lwu y: Hoc sinh khong gidi thich ré Iy do dé cac géc bang nhau van cho diém t6i da).
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b) Goi P 14 giao diém thtt hai cia NH va dudng tron (O). Chimg minh tdm dudng tron

ngoai tiép tam gidc HPK thudc duong thang cd dinh khi M thay doi.

Pap an Piém

Theo tinh chit déi xtng, ta c6: NOA = AOK 0,25
Mat khac: AOK = l]@, NPK = l@{ (cing bang mot nira goc NOK ).

2 2 0,25
Do d6 AOK = NPK . Suy ra tir gisc OHPK ndi tiép.
Do d6 tam dudng tron ngoai tiép tr giac HPK chinh 13 tim dudng tron ngoai tiép tam
gidc OPK. Vay tam dudng tron ngoai tiép tam giac HPK nim trén dudng trung tryc ciia doan 0,25
OK.
Do N ¢b dinh nén K cb dinh. Suy ra OK c¢d dinh, (Ppcm). 0,25

(Lwu y: Hoc sinh khong gidi thich ré Iy do dé cac géc bang nhau van cho diém t6i da).

¢) Xac dinh vi tri ciia diém M dé tong MB+ MN dat gia tri 1on nhat.

Dap an Piém
Léy E thudc doan MK sao cho ME = MN, suy ra tam gidc MNE cantai M.
Mat khac NME = NBK =2.NBA =2.30° = 60° (goc ndi tiép cung chan cung NK ) 0,25
Vay tam gidc MNE déu.
Xét tam giac MNB va ENK c6: MN = NE,NB = NK.
Lai co: ]\7]\7\B+l§\77( m@+m mﬁ( ENM 60° (do hai 0.25
tam giac MNE, BNK déu). Suy ra MNB = KNE .
Do d6 tam gidc MNB va ENK bang nhau.
Suyra MB = EK. 025
= MB+ MN = KE + ME = KM. ’
Vay tong MB+ MN dat gié tri 16n nhat khi KM 1a duong kinh cia duong tron tim O. 0,25

(Lwu y: Hoc sinh khong gidi thich ré Iy do dé cac géc bang nhau van cho diém t6i da).

Caus5 (1,0 diém). Xét cac sb thuc duong a,b,c; tim gia tri nho nhat cua biéu thie

_ a N b N c
\/a2 +9bc \/b2 +9ac \/02 +9ab

Pap an Piém
Taco: F = a + b + < .
\/a2 +9bc \/b2 +9ac \/c2 +9ab
Ap dung bat dang thirc Cauchy — Schwarz, ta co: 0,25
a b c (a +b+ 0)2
+ + 2 .
\/a2+9bc \/b2+9ac \/cz+9ab a\/a2+9bc +b\/b2+9ac +C\/cz+9ab
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Mat khac:
a\/a2 +9bc +b\/b2 +9ac +C\/6‘2 +9ab = \/;\/613 +9abc +\/Z\/b3 +9abc +\/;\/C3 +9abc

< \/(a +b+c)(a3 +b’+¢ +27abc).

Dodé: F> (a+bre) =\/

\/(a+b+c)(a3 +b+° +27abc)

(a+b+c)3

a+b*+c +27abe

0,25

Xét bat dang thirc: 10(a+b+c)3 > 9(a3 +b’+c’ +27abc)
< a+b ++30(a+b)(b+c)(c+a)=243abc luon ding theo bt dang thic AM -
GM.

0,25

Do d6 \/(a3+b3+c3 +27abc) < 1—O(a+b+c)3.

9
3
Suy ra: \/ (a+b+c)

3 3 3 \/5 :>FZ—3 ,F=—3 C}a:b:c_
a’ +b’ +c +27abc \/E \/E
3

V10
Vay gia tri nho nhit cua F 1a E

v

0,25
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10

PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
NAM HOQC 2023 - 2024
PE CHINH THUC Mbén: Toan

(Danh cho thi sinh thi chuyén Tin) i
Thoi gian lam bai: 150 phut, khong ké thot gian phat dé
Dé thi co 01 trang

Cau 1 (2,0 diém).

a) Tim tat ca cic gia tri ciia tham sb m dé phuong trinh x* —2(m—1)x+m2 —m=0 cé hai

nghiém phén biét x,, x, théa man 2|xl + x2| = |xl - x2| .

\<N

: 1 2 o . ’
b) Cho x,y la cac so thuc thoa man ———= 3 . Tinh gia tri cua biéu thuc P = x—2+ —.
y x 2x+y

<
=

Cau 2 (2,0 diém).

a) Tim tt ca c4c cdp sO nguyén duong (x;) théa man (x2 —x—l)(y2 +xy—9) =2x+1.

b) Cho n 13 s6 nguyén duwong 1¢ sao cho 3"+7" chia hét cho 11. Tim s6 du khi chia

2" +6" +2023" cho 11.

Cau 3 (2,0 diém).

2\x-3y =16-3x+9y
2x/§+\/y?:5y+l

; ; . Mbi budc ta xoa di 2 s6 x, y bat ki trén

11
273 202272023

a) Giai hé phuong trinh { (x,y€R).

b) Viét 1én trén bang 2023 sd: 1

bang rdi vict Ién bang so (céc sO con lai trén bang gilt nguyén). Thuc hién lién tuc thao tac trén

x+y+1

cho dén khi trén bang chi con lai dang mot s6. Hoi sé d6 bang bao nhiéu?
Céu 4 (3,0 diém). Cho tam giac nhon ABC véi AB < AC ndi tiép dudng tron (O;R), cac duong cao
AD, BE,CF citnhautai H. Goi P la giao diém thir hai cia AD va (O), M 1a diém ddi xung voi P
qua AB. )

a) Chtirng minh tor gidc AHBM n0i ti€p.

b) Qua P ké dudng thiang song song v6i EF cit (O) tai Q. Ching minh Q d6i ximg véi P
qua OA.

¢) Goi K la trung diém ciia EF . Chimg minh dudng thing AK va cdc tiép tuyén cua (O) tai
B,C ddng quy.

Céu 5 (1,0 diém). Xét ba s6 x,y,z =2 théamin 4xyz =9 (x+ y+z)+27; tim gid tri 16n nhét cla

2 2 2
Jx —4+\/y 4+\/Z 4
x

biéu thirc O =

Hovaténthisinh:.................................... S6baodanh:...........................

Can bg coi thi khong gidi thich gi thém.



SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10

PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG

NAM HQC 2023-2024

HUONG DAN CHAM PE CHINH THUC MON TOAN

(Danh cho thi sinh thi chuyén Tin)
Huodng dan cham c6 06 trang
I. Mot so chu y khi cham bai

sat yéu cau trinh bay 101 giai day du, chi tiét, hop logic va co6 thé chia nho dén 0,25 diém.

diém twong (mg véi thang diém ctia huéng dan cham.
- biém bai thi 1a tong diém céc cau khong lam tron so.

- Pap an chim thi duéi ddy dua vao 10i giai so luoc cia mot cach. Khi chdm thi giam khao can bam

- Thi sinh 1am bai theo cach khic v6i hudng dan chdm ma ding thi t6 chim can théng nhat cho

IL. Pap 4n — Thang diém
Cau 1 (2.0 diém).

a) Tim tit ca cac gia tri cia tham s m dé phuong trinh x’ —2(m—1)x+m2 —-m=0 cb hai

nghiém phén biét x,, x, théa man 2|x1 + x2| = |xl - x2| .

Pap an Piém
Phuong trinh c6 hai nghiém phan biét x, va x, © A'=1-m>0< m<1. 0,25
Xét 2|xl+x2|:|xl—x2| <:>4(x1+x2)2 =(x1—x2)2c>3(x1+x2)2+4x1x2 =0. 0,25
) . . X +x,=2(m-1)
Ap dung dinh ly Vi—¢t, ta c6:
XX, =m’ —m 0,25
Ta dugc 12(m—1)2+4(m2—m)=0 < 4m* —Tm+3=0.
m=1 3
SN 3. Két hop voi diéu kién, gid tri m = " thoa man. 0,25
m=—
4
X 1 2 3 . T
b) Cho x,y la céc s6 thuc théa man ———= . Tinh gié tri ctia biéu thuc P:—2+y—2.
y Xx 2x+y vy ox
Pap an Piém
, 12 3 2 2
Tacod: ——== & (x-2y)(2x+y)=3xy = 2x* —6xy—2y" =0. 0,25
y x 2x+y
1:3+\/E hoac £:3_\/B. 0,25
y 2 y 2
_ 2 2 2 0,25
v £33 Ly 2 3+\/B.Tadu()’cP:x—2+y—2: Xi2) —2=11
y 2 x 3+4/13 2 yiox y x
_ a 2 2 2 0,25
v £3VB Ly 2 3 */E.Taduqcp=x—2+y—z= 2| —a=tn
y 2 x 3-413 2 Vo ox y X
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Céu 2 (2,0 diém).

a) Tim tat c4 céc cdp sO nguyén duong (x; ) thoa man (x2 —x—l)(y2 + Xy —9) =2x+1.

Dap in Piém
Vi (xz—x 1)(y +xy— 9) 2x+1 nén (2x+1)§(x2—x—1) 0,25
= (2x+1)(2x-3): (x2 —x—l) 0,25
:>(4x2 4x - 3) (xz—x—l)
:>[4(x2 -X- 1 +1} (x -X- 1)
:>1:(x2—x—1) 0,25
:>()c2 —x—l)e{—l;l}
= xe{0;1;-1;2}, ma xnguyén duong = x e{1;2}.
V6i x =1, ta c6 phuong trinh: 3> +y-9=-3 < y =2 hodc y =-3 < 0(khong thoa man)
Véi x =2, ta ¢6 phuong trinh: y*> +2y-9=5< y*+2y—14=0 (loai do phuong trinh ¢6
2 nghiém khong nguyén). 0,25
Thir lai (x;y)=(1;2) thoa mén phuong trinh da cho.
Vay ciip s6 nguyén duong (x; ) can tim 1a (1;2).

b) Cho 7 1a sd nguyén duong 1é sao cho 3"+7" chia hét cho 11. Tim s du khi chia
2" +6" +2023" cho 11.
Dap an Piém
-V6i n=1=3"+7"=3+7=10/11 (khong thoa man).
-V6i n=3=3"+7"=3"+7>=370/11 (khong thoa man). 0,25
-V6in=5=3"+7"=3"+7=17050:11 (thoa man).
Suyra n>5.Giast n=5k+r (0<r<4).
Taco 3% + 77 =(3) 3 +(7°) 77 =3 +7°(-1) i1 véi r=0,1,2,3,4.
-Khi r=0=3"+7"(-1)" =1+(=1)":11 xay ra khi k 1.
-Khi r=1=3 +7.(-1)" =3+7.(-1)" /11 v6i moi k. 05
-Khi r=2=3"+7"(-1)" =3* +7%(=1)" /11 véi moi k.
-Khi r=3=3"+7"(-1)" =3* +7%.(-1)" /11 véi moi k.
-Khi r=4=3+7"(-1)" =3" +7°(=1)" /11 véi moi k.
Vay n=5k (k1é).
Khido 2" +6" +2023" =(2°) +(6°) +(2023)" =(~1) +(~1) +(~1)" (mod11) 025
=—-3(modl1). Vay 2" +6" +2023" chia 11 c6so dula 8.
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Céu 3 (2,0 diém).

2{x—-3y =16-3x+9y

a) Giai hé phuong trinh (x, yE R).
2Nx=3+y+3=5y+1
Pap an Piém
Didu kién: x—3y>0;x>3;y>-3.
Ta co:
0,25
(1) < 3(x—3y)+2 x—3y—16:0<:>(«/x—3y—2)(3 x—3y+8):0<:> x—3y=2
& x=4+3y.
Thé x =3y +4 vao phuong trinh (2) ta dugc
2«/3y+1+1/y+3:5y+1<:>2(«/3y+1—2)+(«/y+3—2):5y+1—6
0,25
3(y-1 -
a2 |y S(y-1)=0e (y-1) —L L s5|-0 (¥
J3y+1+2  \Jy+3+42 J3y+1+2 \Jy+3+42
2 6 1 1 e
Nhan thay + -5<3+—--5<0 véimoi y>-3.
3y+1+2 Jy+3+2 2
0,25
Do d6 (*) c6 nghiém duy nhat y = 1(thda man).
V61 y =1 taduge x =7 (théa man).
Vay hé phuong trinh c6 nghiém (x;y) =(7;1). 0,25
K 1A oA Ted 2o 11 1 1 X1 o L 3 A £ 13 on
b) Viét 1én trén bang 2023 so6: 1;—;—;---;——;——. Mo0i budc ta xo0d di 2 sO x,y bat ki trén
2°3 2022 2023
bang rdi viét 1én bang s a4 " (cac sb con lai trén bang giit nguyén). Thyc hién lién tyc thao tac trén
X+y+
cho dén khi trén bang chi con lai dang mot s6. Hoi sé d6 bang bao nhiéu?
Dit z=—2 :l:l+l+iz>l+1:£l+lj L (1).
x+y+l z x y xy 9z X h% 0,25

Véi moi tap cac so duong {x;;x,;...x, } thy ¥, xét bicu thie:

P(xl;xz;...xn):(1+1J[i+1]....(i+1j. 0,25
xl xZ xn

Tur (1) suy ra moi lan xoa di 2 so bat ki x, y roi vict 1én bang so

cac soO con lai trén
x+y+1

bang giit nguyén thi gia tri biéu thirc P cuia cac sb trén bang khong doi. 0,25
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Goi sb cubi cunglaa = P(a)=P l;l;l;...;;;L
123 2022 2023
:>l+1: l+1 . l+1 ! +1]. ! +1|=2024!=>a=—"—.
a 1 1 1 2024'-1
2 2022 2023

1

Vay s6 con lai trén bang 1a ¢ =———.
20241

0,25

Céu 4 (3,0 diém). Cho tam gidc nhon ABC véi AB < AC ndi tiép duong tron (O;R), céc dudng cao

AD,BE,CF cit nhau tai H. Goi P la giao diém thit hai cua 4D va (0), M la diém déi xtmg véi P

qua AB.
a) Chung minh t&r gidc AHBM ndi tiép.

b) Qua P ké duong thang song song voi EF cit (O) tai Q. Chimg minh O déi xtmg véi P

qua OA.

¢) Goi K la trung diém cta EF . Ching minh dudng thing AK va céc tiép tuyén cta (O) tai

B,C ddng quy.

a) Chung minh t&r gidc AHBM ndi tiép.

Pap an Piém
a) Vi M 1 diém dbi xtng v6i P qua 4B nén AMB = APB 0,25
Ma APB = ACB (gbc ndi tiép cing chin cung 4B ). 0,25
Mit khac: ACB = AHE (vi t& gidc CEHD noi tiép) 0,25
Ta dugc AMB = AHE do 46 tir giac AHBM ndi tiép. 0,25

(Lwu y: Hoc sinh khéng gidi thich ré 1y do dé cac géc bang nhau van cho diém t6i da).
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b) Qua P ké duong thang song song véi EF cét (O) tai Q. Chimg minh O déi ximg véi P

qua
OA.
Pap an Piém

b) Ké tiép tuyén Ax ciia duong tron (O). Ta cé xAC = ABC 0,25
ABC = AEF (Vi tt gisc BCEF noi tiép) 0.25
= xAC = AEF
= Ax, EF song song. Ma OA4 L Ax = OA L EF 0,25
Theo gia thiét PO, EF song song v6i nhau nén PQ L OA. Do d6 theo dinh 1y dudng kinh,

day cung ta duoc O d6i xtimg véi P qua OA. 0.23

(Luwu y: Hoc sinh khéng gidi thich ré Iy do dé cac géc bang nhau van cho diém t6i da).

¢) Goi K la trung diém cta EF . Chimg minh dudng thing AK va céc tiép tuyén cia (O) tai
B,C dbdng quy.

Pap an Diém

Tiép tuyén tai B,C cdtnhau& T.Goi I = AT ~(0). Lay J la trung diém ciia BC

— 0,J,T thang hang. 0,25
Co TITA=TB*> =TJ.TO = ti giac AOJI ndi tiép.
— [JT = OAI = OI4A = OJA = AJB = BJI = JB la phan gidc cta gbc AJI 0,25

Xét AJC =180°— AJB :180"—%@:180"—%14/0\1:180"—14/51 — ABI

Xét AAJC va AABI cb: AJC = ABI : ACJ = AIB. 0,25
= JAC=BAl (1)

Mit khac AAEF va AABC dong dang c6 hai duong trung tuyén tuong img 1a AK, AJ
= KAF =JAC ~ (2) 0,25
Tir (1),(2) = BAI = FAK = I € AK = A,1,K thing hang. Vay duong thang AK va hai
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tiép tuyén cua (O) tai B va C dong quy.

Céu 5 (1,0 diém). Xét ba s x,y,z =2 théa man 4xyz =9(x+ y+z)+27; tim gié tri 16n nhét cta

2 2 _ 2
\/x —4+\/y 4+\/z 4‘
X y z

biéu thic O =

Pap an Pieém

Str dung bat dang thirc: Vi a,b,c >0, ta co Ja++b++e < J3(a+b+c).
Ap dung bét dang thirc trén ta co:

o= it it -t J3[3_4(L2+L2+L2ﬂ: oz L]
x ¥y z x y oz x y oz

2 0,25
., 1 1 1 _1({1 1 1
Laicd w+—+—52-| —+—+—|.
x y oz 3\x y z
1oy
Suy ra QS\/9—4[—+—+—J
X vy z
NP 1 1 1 27
Tu gia thiét 4xyz=9(x+y+2)+27 9| —+—+— [+—=4 (¥)
Xy yz zx) Xxyz
2 3
VéiL+L+L£l. l+l+l véisi. l+l+l 0,25
xy yz zx 3\x y z xyz 27\ \x y z
2 3
Tu (*) ta co 3(l+l+1] +(l+l+1] >4 (**)
X y z X y z

Datt:l+l+l>0.
X y z 0,25
Khi do (**) < £ +37 420 (1-1)(1+2) 20121 (do (1+2)° >0).

2
Suy ra Qs\/9—4[l+l+lJ <\9—-4.12 =A/5.

, xyoz 0,25
Dau “=" xdy ra khi va chi khi x=y=2z=3.

Vay gié tri 16n nhat cia O 1a /5.
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