SO GIAODUCVADAOTAO  PE THI TUYEN SINH LOP 10 THPT NAM HQC 2024-2025
THAI BINH

MON THI: TOAN

IPE CHINH THUQ (Danh cho thf sinh thi chuyén Todn, Tin)
Thoi glan lam bai: 150 phiit (Khéng ké thai gian giao dé)

Céu 1: (2,0 diém)
2 +1

1. Cho x 1a s thyc dwong théa min —x——l&/- TInhA—“'2 1.

> 4

2. Choa,b,c 14 céc sb thyc duong thda min didu kién a+b+c+Jabc =4.

Rut gon biéu thirc: A = \fa(4-b)(4—c) ++/b(4 —c)(4 - a) + Jc(4 - a)(4-b) - Jabe.

Chu 2: (2,5 diém)
1. Giai phuong trinh: Vx* +3x+1 422 +5x—1=(x+2)V2.

¥4+y'-2x-2=0

2. Gi&i hé phuong trinh:
* plxong {4x‘—2y’—21y+6x-3y+2=0

Chu3: (3.5 diém)

Cho dudmg trdn tdm 7 ndi txép tam gidc nhon ABC (4B < AC) tiép xiic v6i cdc canh
BC,CA, AB lin lugt tai D, E, F. Pudng thing qua 4 song song v&i BC cit dudmg thing EF tai
K. Goi H 1agiao diém cua dudmg thing D/ va dudng thing EF, N 12 giao diém cia dudmg thing
IA va dudmg thing EF. Pubdng thing AH ciit dwomg thing BC va dudng thing IK lan lugt tai M
va P.

1. Chimg minh ANPK 14 tir gidc ndi tiép.

2. Chimg minh /D 12 tiép tuyén ciia dutmg trdn ngoai tiép tam gisic PDK .
3. Dudmg thang BI cm dudmg thang EF tai R.DPudng thing /M cit dudng thing DK tai
didm T va dudng thing RC cit dudmg thing DX tai diém U . Chimg minh bdn diém /,T,U, R nim

trén mt dudmg tron.
Ciu 4: (/,0 diém)

Gia sir a, b 1a cdc sd nguyén duong sao cho la s6 nguyén. Biét b 12 s4 1¢. Chimg

minh réing @ 12 s6 chinh phuong.
Chu S: (1,0diém)

Cho a,b,c¢ 1a cic sb thyc duong théa man a+b+c=3. Chimg minh ring:

(a+b) +4a
ab

a+2+b+2 c+2 9
(a+l)2 (b+l) (c+l) 4'

HET:




SO GIAO DUC VA PAOTAO  PE THI TUYEN SINH LOP 10 THPT NAM HOQC 2024 — 2025
THAI BINH

MON THI: TOAN
(Danh cho thi sinh thi chuyén Toan, Tin)

PE CHINH THUC

Thoi gian lam bai: 150 phiit (Khéng ké thoi gian giao dé)

Cau 1 (2,0 diém).

3 2
Xl e x Tinh 4=t

X X

1. Cho x l1a sé thuc duong thoa man

2. Choa, b, ¢ la céc sb thuc duong thoa man didu kién a+b +c ++/abe = 4. Rit gon bidu thuc

4 :\/a(4—b)(4—c) +\/b(4—c)(4—a) +\/c(4—a)(4—b) —Jabc

Cau 2 (2,5 diém).

1. Giai phuong trinh x> +3x+1+2x% +5x—1=(x+2)2

¥+’ -2x-2=0

2

2. Gidi h¢ phuong trinh R
4x° -2y " =2xy+6x-3y+2=0
Cau 3 (3,5 diém).

Cho duong tron tam / ndi tiép tam giac nhon ABC (AB < AC) tiép xtc véi cac canh BC,CA, AB lan
luot tai D, E, F . Pudng thiang qua A4 song song véi BC cat duong thang EF tai K. Goi H 1a giao diém cua
duong thang DI va dudng thaing EF , N 1a giao diém cua duong thang 4 va dudng thang EF . Puong
thang AH cat duong thang BC va duong thang /K 1an luot tai M va P.

1. Chiémg minh ANPK 1a tir gidc noi tiép.

2. Chimg minh ID 1a tiép tuyén cta dudng tron ngoai tiép tam gidc PDK .

3. Puong thang BI cit duong thang EF tai R.DPuong thang IM cat duong thang DK tai diém T
va duong thang RC cat duong thing DK tai diém U . Ching minh bén diém 7,7,U, R nam trén mot
duong tron.

Ciu 4 (1,0 diém).
(a + b)2 +4a

a

Gia str a,b 1a cac s6 nguyén duong sao cho 1a s6 nguyén. Biét b 1a s6 1é. Chirng minh

rang a 1a s chinh phuong.
Cau 5 (1,0 diém).
Cho a,b,c1a cac sb thyc duong thoa min a +b + ¢ = 3. Ching minh ring

a+?2 b+2 c+2 >9

(at1) (b+1) (cs1) 4




LOI GIAI THAM KHAO

Cau 1 (2,0 diém).

3 2
X+l e x Tinh 4=t

X X

1. Cho x 14 sé thuc duong théa man

2. Choa, b, ¢ la céc sb thuc duong thoa man didu kién a+b +c ++/abe = 4. Rit gon bidu thuc

A :\/a(4—b)(4—c) +\/b(4—c)(4—a) +\/c(4—a)(4—b)—x/abc

fdi/ o 20
s s 122 +1 1
L Taco: Z - c18fr ot =8 T8 T a4 — =322
X xJx X X
1Y 1
Suy ra (x+—] —3(x+—]—322:0
X X

it x+ =1 (122) taco £ ~3t-322=0<(t-7)( +7t+46)=0
X

x*+1

=7.

2
4 1
Vit +7t+46= t+Z +—3>0,dodc’> t=7 hay x+—=7<
2 2 X X

Vay A=17
2. Tacé (4-b)(4-c)=16—4(b+c)+bc=4(a+b+c+abe|-4(b+c)+be
=4a+4~abc +bc

Suy ra a(4—b)(4—c) =4a’ +4a~Jabc + abc = (Za ++/abc )2

:\/a(4—b)(4—c) =2a+~Jabc (1)

Tuong tu, suy ra \[b(4-c)(4-a) =2b+abe  (2)
Je(4-a)(4-c)=2c+abe  (3)
Lay (1) + (2) + (3), ta dugc
A= Ja(4-b)(4—c)+\b(4—c)(4-a)+ Jc(4—a)(4—b) —abc
= 2a +abc +2b+abe +2¢ +abc —Jabe

=2a+2b+2c+2\abc =8
Vay 4=8.




Cau 2 (2,5 diém).

1. Giai phuong trinh x> +3x+1++2x% +5x—1=(x+2)2

¥ +y*-2x-2=0

2

2. Gidi h¢ phuong trinh 5
4x° =2y  =2xy+6x-3y+2=0

L Ve +3x+ 144202 +5x -1 =(x+2)42 (1)

> 3+4/5
2
<—3—\/§ x2—5+\/§

x> +3x+1>0 N 2
=

2 *
=
2x* +5x—1>0 —5++/33 -5-4/33 (
xX>— XST

Diéu kién xéac dinh: { )

2
—5-33
x<—

2

Binh phuong hai vé ciia phuong trinh (1), ta dugc

352 +8x+2\/(x2 #3x+1) (227 +5x-1) = 20° +8x+8

e -8+2)(x +3x+1) (20 +50-1) =0 (2)

2

| Nx"+3x+1=a . .
bit (a >0,b> 0) , phuong trinh (2) tr¢ thanh
V2x* +5x-1=b
3b*> —5a* +2ab=0
< 5a’ —2ab-3b" =0
< (a—b)(5a+3b)=0

Via>0,b>0 nén 5a+3b>0,dodd a=5.

Trc la

X2 +3x+1 =222 +5x—1
S +3x+1=2x"+5x -1

SxP+2x-2=0

- x=-1+3
x=-1-3

Két hop diéu kién xéc dinh va thir lai, ta c6 x =—1++/3 1a nghiém cua phuong trinh.

Vay phuong trinh ¢6 nghiém x =—-1+ V3.




5 X+ -2x-2=0 )]
C o ax? =2y —2xp+6x-3y+2=0 (2)

Xét phuong trinh (2), ta co
4x* —2y" =2xy+6x-3y+2=0

<:>(2x—2y+1)(2x+y+2):O

~ 2x+1
& I 2
y==2x-2

2x+1
Truwomg hgp 1: y = XT+, thay vao (1) ta dugc

2
x2+(2x+1] _2x—2=0

& dx” +(2x+1)" —8x-8=0
< 8x*—4x—-7=0

1+\/B: 3+\/E

- T4 YTy
1-/15 3415
4 7Ty

Trwomg hgp 2: y =-2x-2, thay vao (1) ta dugc

x4+ (-2x=2)" —2x-2=0 & 55’ +6x+2=0 (vO nghiém)

Vay hé phuong trinh d3 cho c6 nghiém (x,y)6{14_\/3;34_\/3];(1_\/3;3_\/3]}.

4 4 4 4

Cau 3 (3,5 diém).

Cho duong tron tam / ndi tiép tam giac nhon ABC (AB < AC) tiép xuc voi cac canh BC,CA, AB
lan luot tai D, E, F . Pudng thang qua A4 song song véi BC cit dudng thang EF tai K. Goi H 1a giao
diém cua duong thang DI va duong thing EF , N 1a giao diém cua duong thang 4 va dudng thiang EF .
Puong thang AH cat dudng thang BC va duong thang IK lan luot tai M va P .

1. Chiémg minh ANPK 1a tir giac noi tiép.

2. Chimg minh ID 1a tiép tuyén cta dudng tron ngoai tiép tam gidc PDK .

3. Puong thang BI cit dudng thang EF tai R . Duong thang IM cat duong thang DK tai diém
T va duong thang RC cit dudng thang DK tai diém U . Chirng minh bdn diém 7,7,U, R nam trén mot

duong tron.




1. Vi ID L BC,AK || BC nén ID 1 AK .

Ta c6 J@Jr@:EAFJrAEF;AFE

=90° nén AI L EF tai N.

Suy ra KH | Al hay ANK =90°.
Xét AAIK ¢6 ID L AK,KH 1 AI nén H 1a truc tim AAIK nén AP L IK hay APK =90°.
Xét t gide ANPK c6 ANK = APK =90° nén ANPK la it gidc ndi tiép.

2. Vi AAIF vudngtai F c6 FN L Al nén IN-IA=IF*=ID*> (1)

Vi ti gide ANPK ndi tiép nén IPN = IAK .

. . . AIK chung
Xét AIPN va AIAK c6 = b= AIPN Xl AIAK
IPN = IAK
AP e k=N 14 Q)
IN IK
Tu (1) va(2)suyra ID* = IP-IK < D _IK
IP ID
DIK chung
Xét AIDPva AIKDco 1 g (= AIDP X AIKD
P ID

= IDP = IKD

— ID1a tiép tuyén cta duong tron ngoai tiép tam giac PDK .



3. Tacod Eﬁe:ﬁvz%;woc’:ﬁj

FBR = IBC
Xét ABFRva ABICc6 . += ABFR X ABIC
BFR = BIC

= BRF = BCI = ACI
— IERC 1di tiép
— IRC = IEC =90° hay RI L RC

= IRU =90°
Goi T 1a chan dudng vudng goc ha tir I xudng DU, M '1a giao diém cua IT'v6i BC.
Ap dung hé thic canh va dudng cao vao AIDM ' vudngtai D ¢6 DT' LIM":

[T'.[M':[DQZIP.]K@ZZK
P IM'
m'chung
Xét AIT'Pva AIKM'cd v ¢ = AIT'P X AIKM!
P IM

= IT'P=IKM'

— PT'M'K noi tiép.

—M'PK =M'T'K =90°

Ma MPK =180°— APK =90° nén MPK =M 'PK ,suyra M =M’
—T=T"'=IM | DK ={T}= ITU = 90°

Vi tit gide ITURc6 ITU + IRU =180°nén ITUR ndi tiép hay bén didm I,7,U, R nim trén mot

duong tron.



(a +b)2 +4a

a

Céu 4 (1,0 diém). Gia st a,b 1a cac sb nguyén duong sao cho 1a s6 nguyén. Biét b 1a s6 16.

Chung minh rang a 14 s6 chinh phuong.

Goi ged(a,b)=d (d eN*) va d1& (vib 1é)

bit {a:dx (x,yeN*, gcd(x,y)zl)

(a +b)2 +4a (dx+dy)2 +4dx
ab - d’xy

Vi €Z nén dzxy‘ [@* (x+y) +4ax]

Suy ra dxy‘ [d(x2+2xy+y2)+4x} :dxy‘ [d(x2+y2)+4x}
Tir do, ta ¢6 {x‘dy 2

d|4x

. ) x|d
, két hop cac diéu ki¢n (x,y)zlvé dléthitacé{ || =>x=d=a=x"
X

Do d6 a 14 s6 chinh phuong.

Cau 5 (1,0 diém). Cho a,b,c 1a cac s6 thyc duong thoa man a+b + ¢ = 3. Ching minh rang

a+?2 b+2 c+2 >9

(a+1)  (B+1) (c+1) 4

. a+?2 b+2 c+2 1 1 1 1 1 1
Dit 4= ~+ ~+ —= +— - -+ T+ = (D
(a+1)" (b+1)" (c+1) a+l b+1 c+1 (a+1)" (b+1)" (c+1)

5 c

. Ce 1 1 1 9 1 1 1
Ap dung bat dang thirc —+—+—>———,taco B= + + > 9 :E )
X y z Xx+y+z a+l b+1 c+1 a+b+c+3 2

(x+1) 1 1 1 1[ 1 1 1 }
2

,taco C = + + >~ —+—5—+—
a+1 b °+1 ¢ +1

Ap dung bat ding thirc x* +1> >
p e EEEE (@t (b+1) (ct1) 2

2 2 2 2 2 2

Suy ra 2C>——+ 21 + 21 <3-2C< f +2b +ZC £a—+b—+c—:a+b+c:i

a+1 b°+1 ¢ +1 a+1 b"+1 c°+1 2a 2b 2c 2 2
:>C2g 3)

4
\ 3 3 9
Tu (1), (2),3)suyra A>B+C>=+—=—
2 4 4
Dau"="xdyra <a=b=c=1.
----- HET -—---

Loi gidi dugc thuc hién bdi Vi Diie Huy 927 — THCS Trong diém £6 Hitw Trdc — Mij Hao — Hung Yén
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