SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT
HAI PHONG NAM HQC 2024 — 2025

PE THI MON: TOAN (chuyén)
Thoi gian lam bai: 150 phut.

PE CHINH THUC

(Dé thi gom 01 trang, 05 bai)

Bai 1. (2,0 diém)

Jx 2x | Jx-1 2
5+\/;+25—x}[x—5\/;_\/;
thi 4>36. Pang thtc xay ra khi nao?

b) Cho phuong trinh x> —(m+1)x+m—2=0 (x la an, m 1a tham s6). Tim tat ca céc

a) Cho biéu thuc A:( ) Ching minh néu x> 81

gia tri nguyén duong ctia m dé phuong trinh da cho c6 hai nghiém déu 1a sé nguyén.
Bai 2. (2,0 diém)
a) Giai phuong trinh 124/x+2 ++/51+15x =3x> +2x +17.

r()c—1+y‘7‘)\/x—1+y+1:y3+)/2+)cy+)c
x+4\y+4=24x—-1+y+38 |

b) Giai hé phuong trinh -

Bai 3. (3,0 diém)

Cho duong tron tam O, duong kinh AB. V& duong thang d 1a tiép tuyén tai diém 4 cua
duong tron (O). Lay diém C co dinh thudc doan thing OA (C khac A va khic O). Goi DE
la day cung thay doi cta dudng tron (O) nhung ludn di qua diém C (DE khac AB). Cac tia
BD va BE cat duong thang d theo thu tu tai cac diém M va N.

a) Ching minh t&r giac DENM 1a t&r giac ndi tiép dudng tron.

b) Goi F 1a giao diém tht hai ctia dudng tron ngoai tiép tam giac BMN va dudng thang
AB. Chimg minh F 1a diém cO dinh va tich AM.AN khong d6i khi day cung DE cua
duong tron (O) thay doi.

¢) Goi 7 1a tAm dudng tron ngoai tiép tr gidc DENM. Xac dinh vi tri ctia diy cung DE
dé tong IB+IM dat gia tri nho nhat.

Bai 4. (1,0 diém)
Cho a,b,c 1a céac sb thuc duong thoa man abc =1. Tim gia tr1 1on nhat cua biéu thirc
1 | |
P= + + :
a+b>+c b +c+a c+a’+b
Bai 5. (2,0 diém)

a) Tim tat ca cac so nguyén duong x va y sao cho 2* +3” 1a so chinh phuong.

b) Trong mot hdi nghi, cac dai biéu dén tr » quéc gla, ngéi quanh mdt ban tron. Biét rﬁng
v6i hai dai biéu cung quoc gia bat ky thi nguoi ngdi canh bén phai ctia ho luon khong cung
quoc gia. Hoi ¢6 nhiéu nhat bao nhiéu dai biéu?

- Thi sinh lam bai trén gidy thi, khong sir dung tai liéu.
- Can bo coi thi khong giai thich gi thém.

Can b0 co1thi SO 1: covveeiiiiiiiieiiieeeeeeeeeeee Can b0 co1th1 SO 2: covveeiiiieeiieeeeeeeeeeeeeeeeeee,
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SO GIAO DUC VA PAO TAO

KY THI TUYEN SINH VAO LOP 10 THPT

HAI PHONG NAM HOC 2024 - 2025

HUONG DAN CHAM MON: TOAN CHUYEN
(Huéng dan cham gom 05 trang)

HDC CHINH THUC

Bai D4p 4n Piém
a) (1,0 diém)
4= \/; B 2X . \/;—1 B 2
Va+s (Va+s)(Vx=5) | | Vx(Va-5) x
- - - - 0,25
J}(J}—s)—zx \/5—1—2(&—5)
()RR
Fes) l(es) |
— — . — . : 5
(Vx+5)(Vx=5)  9-vx  x-9
Néu x> 81 thi Vx—9>0.
Do dé, A=x+9+—> =(\/Z—9+ il )+1822\/§+18:36. 023
Jx -9 Jx -9
(210 o —m —
dié;n) Dau dang thirc xay ra khi va chi khi 1 Jx -9 & x=324. 0,25
x >38l
b) (1,0 diém)
A=(m+1) =4(m—2)>20=m* —2m+9>0< (m—1) +8>0 ding Vm. 0,25
+m’ —
xl,2=’"+1“*/”; YD =M —2m+9 T 0,25
<::t>(m—l)2+8=a2 voi aeZ’
0,25
&8=(a-m+1)(a+m—1)
Do a>m—1nén a—m+1 va a+m—1 1a hai s6 nguyén duong cung tinh chan 18,
ngoaira a—m+1<a+m-—1.
:{a—m+1:2©{a=3 | 0,25
a+m—1=4 =2
Thtr la1 thoa man.
a) (1,0 diém)
Piéu kién xac dinh x> 2. 0,25
Khi do, phuong trinh da cho twong duong voi
, | 4 3r+2—(x+4) |+ 514150 —(x+7) =3(x’ —x-2)
(2,0 ] —x"+x+2 | —x*+x+2
dié <4 + -3(x*-x-2)=0
lom) 3Vx+2+(x+4) | V51+15x+(x+7) ( ) e
) . 1 _

<::>(x2 —x—2)

+3 =0 (*)

+
3Vx+2+(x+4) N51+15x +(x+7)
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4
3Wx+2+(x+4)

1

>0

Vi x> -2 nénta co < .
> ()

V51+15x +(x+7) el
Suy ra, 4 i+ 1 +3>0.
Wx+2+(x+4) N51+15x +(x+7)
Do d6, phuong trinh (*) twong duong véi
; {x:—l
x—-x-2=0& : 0,25
X =2
Két hop véi diéu kién, ta dwoc tap nghiém ctia phuong trinh da cho la S ={-1;2}.
b) (1,0 diém)
N , xz1
Piéu kién xac dinh { : 0,25
y=-—4
Pat t =+/x—1 (v6i x>1 thi £ >0), ta dugc hé phuong trinh
-y +(t-1)y"=(y+1)F =0 (1)
<
Ay +4=2t+y+T (2)
(e —(y+)2+(t-1)y’ -y’ =0 0.25
<:>t2(t—y—1)+y2(t—y—1)=0 ,
<:>(t2+y2)(t—y—1):0
[t:y:O
<
t=y+1
THI. Vé6i ¢t = y =0 thi phuong trinh (2) tr thanh 8 =7 (v6 1y).
TH2. Vé6i ¢ = y +1 thi phuong trinh (2) tr¢ thanh
(y+1)2 +4Jy+4=2(y+1)+y+7
oy =(Jyra-2) 03
—yz y+4 -2
&
y=—yy+t4+2
(Jy+a+1)(Jy+4-2)=0
—
(Vy+4+3)(Jy+4-2)=0
) 0,25

SJy+4-2=0cy+4=2< y=0 (thoa man diéu kién).
Véi y=0 thi t=1=+x-1=1<> x =2 (thoa man diéu kién).
Vay tap nghiém cuia hé phuong trinh da cho 1a S = {(2;0)}.
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(3,0
diem)

d
M
D
L
L
FN\K \ A & 0 b
G N
a) (1,0 diém)
Ta ¢6 ADB= AEB=90" (gbc ndi tiép chan nira duong tron) nén AD | BM va 0,25
AE | BN.
Ap dung h¢ thtrc lvong trong cac tam giac vuong AMB va ANB ta duoc
AB* = BD.BM = BE.BN. , -
Tu do ta o tir giac DENM la t giac noi tiép duong tron. 0,25
b) (1,0 diém) ’ ,
Xet trong duong tron ngoai ti€p tam giac BMN va do t& giac DENM ndi tiép nén ta 0.25
¢c6 MFB = MNB = CDB. ’
Tir do tir gide CDMF 1a tir gide ndi ticp duong tron. 8,35
Suy ra BD.BM = BC.BF = AB” (khong d6i). ’
Viy BF = AB" khong doi.
' BC 0,25
Ma B c6 dinh, suy ra F c6 dinh. q 9
Laico AF.AB =AM .AN ma AF, AB khong doi nén AM.AN khong doi. 0,25
¢) (1,0 diém)
Goi 7 1a ban kinh cta (1) thi 7* —I4* = AN.AM khong doi.
bit r* —I4> = AN.AM =a.
Ta ciing c6 CD.CE =r* —IC* = CA.CB khong d6i. 0,25
bit b=CD.CE =r* - IC*.
Suyra IC? —IA"=a—b. |
Go1 K 1a hinh chiéu vudng goc cua [ trén duong thang AB.
Theo dinh 1y Pythagore ta c6
a—b=IC*-I4* =(IC* - IK* )~ (14’ - IK* ) = CK* — AK* = (CK - AK )(CK + AK))
khéng doi. 0,25

Tu day két hop voi CK —AK = AC khong d6i, suy ra CK + AK ciling khong doi,
hay CK va AK déu khong do1.
Ma A4 va C c6 dinh nén K c0 dinh.
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Cach 2 dé chimg minh K ¢6 dinh.

K¢é duong kinh MG cta dudng tron (7). Tacé D, 4,G thang hang.
Mit khac AD.AG = AM.AN = AF.AB nén ti giac BDFG ndi tiép.
Suy ra GF' | BF'. 9 ,

Do MA//IK // GF va I 1atrung diém MG nén K la trung diém FA .

Ma F,A cb dinh nén K cb dinh.

Ta co IB > KB khong doi.
Dau bang xay ra khi / = K tuong ing vo1 DE | AB tai C.

0,25

Lai c6 BA* = BD.BM = IB? —1r* = 1? = IB*> — BA®. ,
Ma BA khong dbi nén 7 =IM nhoé nhat khi va chi khi /B nhé nhét.
Vay tong IM + IB dat gia tr1 nho nhat khi DE vuong goc AB tai C.

0,25

(1,0
diem)

(1,0 diém)

Ta co (a3 $b° + c)(l +1+ cj >(a+b+ 0)2 (bat dang thirc Cauchy-Schwarz).
a

0,25

1

1 L O P

= 32 % > — >
a’+b"+c (a+b+c) (a+b+c)
(ab+bc+ca)+(a+b+c)+3

(a+b+cy

Tuong tu suyra P<Q =

0,25

Ta chimg minh O <1
<:>(ab+bc+ca)+(a+b+c)+ (a+b+c)2.

3L
<:>(a+b+c)+33(a2+b2+cz)+(ab+bc+ca)

0,25

e+ + e Z%(a+b+c)2 2\3/abc(a+b+c):a+b+c

Diéu nay dung do -

kab+bc+ca233 a’b’c’ =3

Vay gia tr1 [6n nhat cta P 1a 1, dat duoc < a=b=c=1.

0,25

(2,0
diem)

a) (1,0 diém)

Giasat 2°+3 =z’ v6i zeZ".

Xét theo mod 3 cé hai vé ta dugc (—1)" =0; 1 (mod 3), suy ra x chén.

0,25

bat x=2m, m e Z" , ta ¢c6 phuong trinh
#43 =P ¥ =(2427)(z=2").

Do d6 ton tai a,beN saocho z+2"=3,2z-2"=3" va a>b, a+b=y.

0,25

Suy ra 2" =3 -3" =3 (3" -1).
Do 2" / 3 néntaphaico b=0,a=y.
Nhu vy 2" =3" —1.

0,25

Tird6 3" —1:4 nén y chan.

Dit y=2n,neZ’.

Tacé 2" =3 —1=(3"+1)(3"-1).

Vi UCLN(3" +1;3" —1) =2 nén ta phai c6 3" —1=2,3" +1=2".
Vay n=1,m=2,suyra x=4, y=2.

0,25
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b) (1,0 diém)

Ta chirng minh c() nhiéu nhat »* dai biéu
Néu c6 it nhat n* +1 dai biéu thi c6 quoc gia ¢ it nhat n+1 dai biéu. 0.5
9

n+1 dai biéu nay c6 n+1 nguo1 ngo1 canh bén phai, va do chi ¢6 » quoc gia nén
chac chan co hai nguoi cung quoc g1a, mau thuan

Tiép theo ta chi ra cach sap xép thoa man Vol n® dai biéu bang quy nap.
Ta ky hiéu tat ca cac dai biéu cung quéc gia thir i déu bang so ;.

Véi n=2 ta sap xep theo dang (1,1,2,2).

Gia sir ta da sap xép xong cho & quoc gia theo dang (al,az,...,ak g ), trong d6 moi cip
canh nhau dang (i, j) v6i 1<i, j <k déu xuat hi¢n ding mét lan.

V&1 k+1 quoc gia, ta sap x€p thoa man bang cach: 0,5
-) Thay c@p (i,) thanh (i,k +1,i,i) véimoi i=1k—1.
-) Thay cap (k,k) thanh (k,k+1Lk+1k,k).

Két luan: c6 nhicu nhat n° dai bicu.

Cach 2: Mot cach sap xép khac thoa man véi n® dai biéu 1a
(1,1,2,1,3,...,1,n,2,2,3,2,4,...,2,n,3,3,4,3,5...,3,n,...,n—l,n—l,n,n).

Chu v:- Tren day chi trinh bay tom tat mot cach giai, néu thi sinh lam theo cdch khdc ma ding thi cho
diém toi da iing véi diém cia cdu do trong biéu diém.

- Thi sinh lam dung dén dau cho diém dén dé theo diing biéu diém.

- Trong mot cau, néu thi sinh lam phan trén sai, dwdi ding thi khéng cham diém.

- Bai hinh hoc, thi sinh vé hinh sai ¢ cdu ndo thi khéng cham diém cdu d6 (vé hinh sai & dé bai
chung thi khéng cham diém toan b bai hinh hoc).

- Bai hinh hoc, thi sinh khéng vé hinh & cau ndo thi cho nira sé diém ciia phan lam ding trong
cau do.

- Bai ¢6 nhiéu y lién quan téi nhau, néu thi sinh cong nhdn y trén dé lam y dwdi ma thi sinh lam
diing thi cham diém y do.

- Piém cua bai thi la tong diém cdc cdu lam ding va khéng dwoc lam tron.
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