UBND TINH HA NAM KY THI TUYEN SINH LOP 10 THPT CHUYEN

SO GIAO DUC VA PAO TAO NAM HQC 2024 - 2025
‘ ’ ’ Mon: TOAN (Pé€ chuyén) ‘
DPE CHINH THUC Thoi gian lam bai: 150 phit, khong ké thoi gian giao dé

X x+5\/;+6 x—7\/;—8 2x+10\/;+12

Cau L (1,5 diém) Cho biéu thiuc A= — - vOi
x—2\/;—3 x+2\/;+1 x—x—6

x20,x#9.
1. Rt gon biéu thic A4.

2. Tim tat ca cac gia tr1 cua x dé€ biéu thic I nhan gia tri nguyeén.

Cau II. (1,0 diém) Trong mit phang toa dd Oxy, cho parabol (P) c6 phuong trinh y = ax’
va duong thang (d) c6 phuong trinh y =bx—1 (v6i a,b 1a cdc tham s6). Tim céc 6 hitu

ti a,b dé duong thing (d) cit parabol (P) tai hai diém phén biét sao cho hoanh do mot

V543
J5+43

Cau Il (1,5 diém)
1. Giai phuong trinh v/x* +1+x* =3x—-1=0.

(\/x+1+\/y2+4+\/;=4

\2\/xy2 +4x+y° +4 —y+4\/;:8

Cau IV. (1,0 d‘iém) Tim tat ca cac s6 tu nhién 7 sao cho 2n—1 va 3n+1 1a cac s6 chinh
phuong va 61 —13 1a so nguyén to. ,

Cau V. (4,0 diém) Cho tam giac nhon ABC ndi ti€p duong tron (O). Cac duong cao

AD, BE, CF cua tam giac ABC cat nhau tai H.
1. Chimng minh DA 1a tia phan giac cua goc EDF.
HD HE HE

AD BE CF
3. Goi M 1a giao diém ctia tia EF véi duong tron (O). Goi P,Q lan luot 1a tAm

duong tron ngoai tiép tam giac BMF va tam giac CME. Chung minh AM 1 PQ.
(AB+BC+CAY
AD? + BE* + CF?

diem la x =

2. Gia1 h¢ phuong trinh <

2. Chirng minh

4. Tim moi lién hé gitra cac canh cua tam giac ABC dé bi€u thirc

dat gia tr1 nho nllét. ’ ‘
Cau VL. (1,0 diem) Cho a,b,c la ba s6 thuc duong thoa man di€u kién abc >1. Tim gia

. 4 .2 1 1 1
tri Ion nhat cua bi€u thirc P =—; +— + - :
a +1+bc b"+1+ac ab(c’+1)+1
— HET---
Thi sinh duoc sur dung may tinh bo tui khong co chiec nang soan thao van ban va khong co the nho:.
Hovaténthisinh:..................., SO A0 danh:.....c.oveeeeeeeeeeeeeeeeee.

Can bo coi thi SO Luveveeeeeeeeeeeeeeeeeeeeeeeeeeeean, Can bo Ot thi SO 2.eveeeeeeeeeeeeeeeeeeeeeeeeeeeea,



~ UBND TINH HA NAM KY THI TUYE}V SINH LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOC 2024 - 2025

HUONG DAN CHAM MON TOAN (PE DU BI CHUYEN)
(Huéng dan cham gom cé 04 trang)
Luu y:
- Thi sinh c6 thé lam bai theo cdach khdc so véi ddp dn nhung dam bdo diing kién
thire, van cho diém téi da.
- Khéng lam tron diém.

No6i dung Piém

Cau I (1,5 diém)

xx +50x+6 x=7Jx—-8 2x+103/x +12
x—2\/;—3 x+2\/;+1 X—\x—6
1.(1,0 diem) Rut gon biéu thirc A.

Cho biéu thirc 4 = vGi x>0, x#09.

(ri=yx+6) (Ve+1)(Vx=8) 2(Vx+3)(Vx+2) -
o)) (] ) ’
.x—\/;+6_\/;—8_2(\/;+3) 0.25

Jr-3  Ax+1  x-3

.x—3\/;_\/;—8 0.25
Jx=3  Jx+1

4)C_\/;—S _ x+8- 0,25

\/;+1 \/;+1
5 diém) Tim tat ca cac gia tri cia x dé % nhan gia tri nguyén.
Theo BPT Cosi, ta cd A=+/x+1+ 9 ) 0,25
\/;+1
AieZth‘lA=4<:>\/;+1: e < x =4 (théa man). Vay x =4. 0,25
\/;+1

I (1,0 diém)

g mat phéng toa dd Oxy, cho parabol (P)cé phwong trinh y = ax® va dwéng thdng (d) ¢ phuong trinh

y=bx—1 (v0i a,b 1a cac tham so). Tim cac so hiru ti a,b dé dwong thang (d) cat parabol (P) tai hai

diém phan biét sao cho hoanh d6 mét diém la x = \/g_\/g :
J5+43
_ J5-B)
- \/§ \/5 _ ( ) _ 4_\/§ 0,25

BB (5aB)(V5-5)

Phuong trinh hoanh d9 giao diém ctia (P)va (d) 1a: ax’* —bx+1=0 (*) 0,25




Diéu kién dé duong thing (d) cat parabol (P) tai hai diém phan biét:

a#0
b* —4a>0

(*) c6 nghiém x =4—+/15 nén
a(4—\/E)2—b(4—\/ﬁ)+1:0<:>\/E(—8a+b)+3la—4b+1:O
Vi a,beQ nén (-8a+~b), Bla—4b+1)eQ

Néu 8a—b¢0thi\/E:31§_4Z+leQ (v i)

0,25

8a—b=0 =1
* = {a (thoa man)

Suy ra
3la—4b+1=0 b=38

0,25

Il (1,5 diém)

1. (0,75 diém) Giai phuong trinh vx* +1+x> —3x—1=0

Piéu kién: x* +1>0 < x> 1.
Jxd +1+x —3x—1:O<:‘>\/(x+1)(x2 —x+1)+(x —x+1)=2(x+1) =0

= x+hv:wUQ—x+hu20,w>0

0,25

Phuong trinh da cho tré thanh: wv+v* —2u” =0 < (u—v)2u +v) =0

u—v=_0 §l =R
= >
2u+v=0 2u=—v

0,25

X

s =0 ..
Véi u=v taduge Vx> —x+1=x+1 <:>x2—2x=0<:>[ _Z(thoa man phuong

X
trinh)

Véi 2u=-v ta dugc 2Jx+1=—VJx> —x+1 (v nghiém).
Vay phuong trinh c¢6 hai nghiém phan biét x =0 va x =2.

0,25

J\/x+1+\/y2+4+\/;:4 (1)

2. (0,75 diém) Giai hé phuong trinh
20 +4x+y +4—y+ 4y =8 (2)

x2=>-1
y=>0
TU (1): Ay —2=2-Vx+1-4/y* +4

Tu (2): 2J@9+4x+y2+4—y+4¢;:8¢32J@ﬂ+4x+y2+4—(l;—zy=4

Piéu kién: {

0,25

Thé (1) vao (2) ta dugc: < 2\/xy2 +4x+y* +4 —(2—\/x+1 — ) +4)2 =4

<:>2\/(x+1)(y2 +4)—(4—4\/x+1—4 ¥’ +4+2\/(x+1)(y2 +4)+(x+ 1) +(y’ +4)):4

2
S x+D)—AVx+1+4+ (Y +4)—44y" +4 +4:O<:>(\/x 1—2)2 +(\/y2 +4—2) =0

0,25

y=0

Nx+1-2=0
=,
Jy' +4-2=0

(x;)=(3;0).

=5 :
@{x (thoa man). Vay hé phuong trinh c6 nghiém

0,25




Cau IIL. (1,0 diém) Tim tat ca cac s6 ty nhién » sao cho 2n—1 va 3n+1 13 cac so chinh
phuong va 6n—13 [a s6 nguyen to.

Vi 6n—-13 1a s6 nguyén to va neN nén n>3.
Ta cd 2n—1va 3n+1 1a cic s6 chinh phuongnén 2n—1=a”; 3n+1=5b V01 a;b N |0,25

—2b*> —3a° =5 (3)

Tacd 6n-13=32n-1)-10=3a" —=2(2b*> —=3a’) =9a° —4b* = (Ba—-2b)Ba+2b) (4) |0,25

Vi 6n—13 1a s0 nguyén to, ma 3a—2b<3a+2b nén tir (4) ta co

Y O = 45 B
2 0,25
e . _ =
Thay p=9"1 yao (3) ta duoc 2(3a lj ~3a’ =5©3a2—6a—9=0®{a 3
a=

a=-1 (loa1)

R et Bl o o8 0,25
a=3thi b=4,n=5 va 6n—-13 = 17 (thoa man). Vay n=>5 la gia tri can tim.

IV. (4 diém) Cho tam giac nhon 4BC ndi tiép dwdng tron (0). Cac dwdng cao 4D, BE, CF
cua tam gidc ABC cat nhau tai H.

1. (1,0 diém) Chimg minh DA 1a tia phan giac clia gbc EDF.

BFH = BDH =90° = BFH + BDH =180° nén BFHD 1a tlr gic noi tiép 055
— HDF = HBF
Twong tw, CEHD 13 tlr gidc noi tiép = HDE = HCE 0,25
BCEF 13 t giac ndi tiép = HBF = HCE 0,25
Suy ra HDE = HDF nén DA la tia phan giac cua goc EDF.. 0,25
2. (1,0 diém) Ching minh D HE A% _
4D BE CF
1 1 1
~HD.BC —HE.AC —HF.AB
Ta co: HD+HE+HF=% +4 +2 0,25
40 BE  CF  _ADBE <BEAC <=CFAB
2 2 2
_ Spc 4 Sac g S 1 0,25
SABC SABC SABC
S S S
_ OnBc T Onac TOHap 0,25
SABC




S
_ PaBc _ 1. 0,25
S 48c

3. (1,0 diém) Goi M 1a giao diém cua tia EF véi duong tron (0). Goi P,Q lan lugt 1a tAm
duong tron ngoai tiép tam giac BMF va tam giac CME. Chtirng minh AM 1 PO.

Ta cd : AEM = ABC (do tr gidc BCEF ndi tiép) —_—
ABC = AMC (gbc ndi tiép cung chan AC cta duong tron O )= AEM = AMC ’
= AMEM <° AAMC(g.g) = AME = ECM = %deE cua duong tron Q nén AM .
[a tiép tuyén cia Q = AM 1L OM
Theo trén AMF = ACM , ma ABM = ACM = lsarMA cua duong tron O

= 0,25
= AMF = FBM = %deF ciia duong tron P nén AM la tiép tuyén cia P
Vi AM 1 PM va AM 1 OM nén ba diém P,0,M thang hang. Suy ra 4M 1 PQ. |0,25

(4B +BC +CA)’
AD* + BE* + CF*

4.(1,0 diém) Tim mbi lién hé gifta cac canh cua tam gidc ABC dé biéu thuc

dat gia tri nho nhat.

V& Cx L CF. Goi N la diém doi xing ciia 4 qua Cx

0,25
Vi AN// CF = BAN =90°,CN = AC, AN = 2CF . Ta ludbn ¢c6 BN < BC +CN

AABN vudng tai 4 nén: AB*> + AN® = BN* = AB* + 4CF* < (BC +CN)’

0,25
= 4CF* <(BC + AC)* — 4B’ (5)

Tuong tu: 44D* < (AB + AC)* — BC* va 4BE* < (AB + BC)* — AC”

2
(AB+BC+CA) _ 0.25
AD? + BE* + CF?

Suy ra 4 AD* + BE* + CF* < (AB+ BC + AC)* hay

Pang thtrc (5) xay ra khi B,C,N thang hang AC = %BN = BC = AC.

« A r ~ <z . ’ A . \ 0’25
Vi vay bicu thirc da cho dat gia tr1 nho nhat kh1 AB= AC = BC hay 4BC la

tam giac deéu.

Cau V. (1,0 diém) Cho a,b,c 1a ba s6 thuc duong thoa man diéu kién abc>1. Tim 214 tr1
1 1 1

l6n nhat cua biéu thie P=— e — .
a +1+bc b " +1+ac ab(c +1)+1




a b c a b c
Fei— s + : e Ly s
a +a+abc b +b+abc abc(c’+1)+c a +a+l b +b+1 c +c+1

0,25

Vx>0,taludn cd (x—1)*(x+1)>0 < x —x*—x+1>0

&xX +x+1>F +2 o ——< 1 , dang thire xay ra khi x=1.
x> +x+1 x+2

b c < | | |

5 i +— o + +
a+a+1 b +b+1 c’+c+1 a+2 b+2 c+2

Suy ra

0,25

Ta s€ chirng minh S SRS S (6)
a+2 b+2 c+2

That vay, (6) & (@a+2)(b+2)+ (b +2)(c+2)+(a+2)(c+2) <(a+2)(b+2)(c+2)
< ab+be +ca+abec >4

0,25

Ap dung bat dang thic Cosi ta o ab+bc+ac>33abbe.ca =3
Mat khac abc>1= ab+ bc +ca+abc >4 nén (6) ding, suy ra P<1.

Vay maxP:? khi 4 =b=6=1.

0,25




