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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10
NGHE AN TRUONG THPT CHUYEN PHAN BQI CHAU
............................... NAM HOQC 2023 — 2024

PE CHINH THUC Mon thi: TOAN
Thoi gian: 150 phat, khdng ké thoi gian giao dé

(Pé gom co 01 trang)

Cau 1 (6,0 diém)
a) Giai phuong trinh X* —4x> +6x° —4x—-3=0

2X — X+ Y =+/2y = X* +2X
(2—«/x+ y)\/x2+4:2\/§x

b) Giai hé phuong trinh

Cau 2 (3,0 diém)
1 . .
a) Tim X e R sao cho x++/2024 va ——+/2024 @éu la cac so6 nguyén
X
b)  Tim s6 nguyén duong a nhé nhat sao cho 2a 1 sb 1ap phuong va 5a 1a s6 chinh
phuong
Cau 3 (2,0 diém)
Cho céc s6 thyc a,b,c théa man a,b,c >1 va a® +4b* + ¢* + 2ab+12=3(a+5b +c).
a’ a’
2 + 2
a+(a+b) a+c

Tim gi4 tri nho nhit cua biéu thae T =

Cau 4 (7,0 diém)
Cho tam giac ABC vudng tai A (AB < AC ) ndi tiép duong tron tam O. Trén dudng tron
(0) lay diém D khéac phia A so véi duong BC ( BD > AC ). Qua B ké dudng thing d song
song véi CD. Buong thang d cit duong thang AC tai E, cat duong tron (O) tai F ( F khac
B).
a)Goi J 1a trung diém ctia EC. Chang minh rang 4 diém A,F,0,J cling nam trén mot
duong tron
b)Puong thang OE cit duong thang AD tai I. Chirng minh rang IBA = BDA
c)Trén tia BD lay diém M sao cho BM = BA. Puong thang AM cit dudng thang DC tai N,
duong thang BN cit (O) tai K ( K khac B ). Goi H 14 hinh chiéu vuéng goc caa A trén BC.
Puong thang BD cit cac dudng thang NH,CK lan luot tai P,Q.

1 1

= +
PM MQ BM

Chting minh rang

Cau 5 (2,0 diém)
Cho mét da giac 16i ¢ dién tich 2024cm?. Chang minh rang bao gid ciing v& duoc trong
da giac d6 mot tam giac c6 dién tich khdng nho hon 759cm?
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LOI GIAI PE TOAN VAO LOP 10 CHUYEN PHAN BQI CHAU

Cau1l

a) Ta bién d6i phuong trinh nhu sau

x“—4x3+6x2—4x—3=0c>(x2—2x—1)(x2—2x+3):0
& xP-2x-1=0 (v‘| x2—2x+3=(x—1)2+2>2>0)
=X e{1+\/§,1—\/§}

Nhu vay, tap nghiém cia phuong trinh da cho 1a S :{1+ \/E,l— \/E}

b) Biéu kién xac dinh: x+y > 0,2y — x> +2x >0

Trudce hét ta c6 bién doi sau
ZX—W=MQ(ZX—W)Z =2y —X* + 2X
S AXE—AX X+ Y +X+y=2y— X +2X
& 5X° —Axx+y —(x+y)=0
<:>5x(x—\/x+ y)+\/x+ y(x—ﬁ):o
o - )50 ) -0

Luc nay, ta xét hai truong hop sau

0 Truong hop 1. x—/x+y =0suyra x=4/x+Yy(x>0)

Thay vao phuong trinh tha hai cua hé, ta duoc
(2-X)VX* +4 =23x = (2- )" (x* +4) =12%°

N (x2 —AX+ 4)(x2 +4) =12x2

XA —4x3 —16X + 4x%2 +16 =12X°
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X —Ax3—4x* -16x+16=0

@(x2+2x+2)(x2—6x+4)=0
<:>x2—6x+4:0(v‘| x2+2x+2:(x+1)2+1>1>0)

<:>Xe{3—\/g,3+\/§}
Pé y didu kign 0< X <2 nén x=3++/5 loaisuyra x=3—-+/5

Khi d6, thay vao biéu thirc ta duoc 3-5 =\/3—\/§+ y suyray =11-5\5

Thur lai, ta thdy nghiém trén thoa man

0 Truong hop 2. 5x+/X+Yy =0 suy ra /x+y =—-5x(x<0)

Thay véo phuong trinh dau cua hg, ta co

TX=4+/2y — X* + 2X

Tur day két hop X <0 suy ra X =Yy =0. Tht lai, ta thdy nghiém trén khéng thoa
Nhur vay, tat ca cac nghiém cua hé phuong trinh 1a (X, y):{3 ~5,11- 5\/5}
Céu 2
a) Theo gia thiét ta c6 thé dit nhu sau X ++/2024 = a,% —\J2024 =b thi a,beZ
Bing cac phép bién d6i ta dugc

(a—+/2024)(b++/2024) =1 /2024 (a—b) = 2025 - ab

Vi /2024 vb ty vaa-b, 2025 — ab nguyén nén a = b va 2025 = ab suy ra
a=b==45

Khi d6 bang phép thé ta duoc

X ++/2024 =a =+45 < X € {45—\/2024,— 45— \/2024}
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Vay tht ca gia tri x thoa man 1a x e {45— J2024,— 45— \/2024}
b) Theo gia thiét 2a=b*(1) va 5a =c*(2) v¢i b,c 1a cac s6 nguyén duong.
Tur (1) suy ra b® chia hét cho 2, ma 2 1a sé nguyén t nén b chia hét cho 2.
Dt b = 2d, thay vao (1) dwoc 2a=8d°, hay la a=4d°(3).

Tur (2) suy ra ¢° chia hét cho 5, ma 5 1a s6 nguyén t nén ¢ chia hét cho 5
Dit ¢ = Se, thay vao (2) duoc 5a = 25€°, hay 1a a =5e” (4)
Tir (3) va (4) c6 a=4d> =5e*(5) vai d,e Ia cc s6 nguyén duong. Do 4 va 5 1a hai sb
nguyén tb cting nhau nén tir (5) thi d* chia hét cho 5, suy ra d chia hét cho 5
bit d = 5k, thay vao (5) duoc a =5e” =500k® véi k 1a s6 nguyén duong
Tur do e* =100k® =10%k>. Didu ndy xay ra véi sé k nho nhatlak =1, e = 10 vaa = 500
Luc d6 2a=1000=10° va 5a = 2500 =50° thoa mén bai toén
Vay sb nguyén duong a nho nhat thoa mén 1a a — 500
Céu 3.
Bang cac phép bién doi gia thiét, ta co
3(a+b+c)=a’+4b’+c”+2ab+12-12b
=(a+b)’ +c?+3(b—2)">(a+b)’ +c?
Bing bién doi bat dang thirc két hop cong mau, ta duoc
2
a+b+c
3(a+b+c)2(a+b)2 +c? 2u
Dodé a+b+c<6 suyra (a+ b)2 +c* <18. Khi do6, bang cac phép bién dbi ta c6
3 2 2 2
a L& a .. a

T= 2 2= 2 2
a+(a+b)” a+c” a+(a+b) a+c
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N 4a°
“2a+(a+b) +c

2

2 2 2
S 4a _ 2a Z2a
2a+18 a+9 10a

_ajt
575

Tu day ta duoc MInT =

gl

. Dau bang xay ra khi va chi khi (a,b,c)=(1,2,3)

. . 1
Vay gia tri nho nhat cua T :g

Cau 4

a) Vi tr giac AFBC ni tiép, ta co dang thic sau
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- - ] —

180°— FAJ =EAF =FBC :EFOC

Vi JO la duong trung binh tam gidc CBE nén JO // BF ma CF L BF suyra JO_LBF
Vi O thudc trung truc CF nén OJ la trung truc CF nén

F/(ﬁ:%F/O\C:wOO—EA\J

Tir ddy ta c6 ngay ti giac AJOF 1a tt giac noi tiép

P S N L . ID BD?
b) Goi T la giao diém ctua OE va AF. Trudc hét, tachira — =

BA?

That vay, &p dung dinh Iy Menelaus cho tam gi4c AFD, céat tuyén ITO ta co
ID TA OF
IA'TF OD

Tur day két hop OF = OD, AAEB ~ AFEC(g.g) vaBD = CF, ta c6

ID TF EFsinFET EF sinBEO EF CE (CFY (BDY
IA- TA EASInAET EA'sSinCEO EA BE (BA BA

Bang cac phép bién d6i goc, ta duoc
OFA = OAF =90° — ADF =90° — ACF = AEF
Do d6 OF va OA Ia hai tiép tuyén cua duong tron (AEF)

Goi I’ 1a giao diém cua tiép tuyén tai B cua (O) véi AD, ta co

I'A I'B BA
Al'BA ~ AI'DB(9.0) = - _
(9.9) I'B I'D BD
ID I'DI‘B_BDZ_E
IA I'B I'A BA? IA
==

Tir dy ta duoc IB Ia tiép tuyén cia (O) suy ra IBA = BDA
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Bai toan dugc chirng minh
c) Taco

DNM + DMN = BAM + CAN = 90°,BAM = BMA

Do d6 CAN = CNA hay tam gidc CAN cén tai C suy ra CA=CN

Theo hé thirc lugng ta c6 CA> =CH.CB nén CN”*=CH.CB suyra g—:j :CC:—S

Tir ddy ta dugc ACNH ~ ACBN (c.g.c) din dén CHN=CNB=CQD
Do d6 tir gidc CQPH noi tiép, ta co céc bién doi sau

BP.BQ = BH.BC=BA* < BM*=BP.BQ

BM _BQ
BP BM
PM _MQ
BP BQ

< PM.BQ=MQ.BM

& (MB + MQ)MP=MQ.MB

MB+MQ 1
MBMQ MP
1 1 1

&—=—+
MP MQ MB

Vay bai toan dugc chirng minh
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Caus
Bai toan ta can giai quyét twong duong bai toan téng quét sau
Cho mét da giac 16i ¢6 dién tich bang S. Chang minh rang bao gio ciing vé& dugc trong da
giac d6 mot tam giac 16i c6 dién tich khdng nho hon gs

Goi a 1a duong thang chira canh AB cua da giac. Goi C 1a dinh cua da giac cach xa AB
nhat. Qua C ké duong thang b//a
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Ké duong thang d song song cach déu a va b, ké duong thang d, song song cach déu a
va d, ké duong thang d, song song cach déu b va d. Goi h 1a khoang cach gitraa vab

Goi giao diém ctia d, véi bién cua da giac 1a M va N. Kéo dai cac canh cua da giac

, N h
chira M va N cho cat a va d, ta duwgc mot hinh thang cé dién tich bang MN'E

Goi giao diém cua d, voi bién cua da giac 1a D va E. Kéo dai cac canh cua da giac chua
D va E cho cit b va d, ta dwgc mot hinh thang ( cling ¢6 thé 1am tam giac ) c¢é dién tich
h

bang DE.—
. 2
Hai hinh thang noi trén phu toan bo da giac nén téng céc dién tich caa hai hinh thang 16n

hon hogc bang S, do do: (MN + DE).gz S

Ta s& chirng minh rang mot trong hai tam giac ADE va CMN la tam giac phai tim. Xét
téng dién tich hai tam giac do:
1 3h 1 3h 3h

SADE +SCMN =EDET+EMNT—?(DE+ MN)
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(DE+MN)>s

N | =
~lw

3
.

Ton tai mot trong hai tam giac ADE, CMN ¢6 dién tich I6n hon hoac bang gs do6 la tam

giac can tim. Vay bai toan duoc ching minh
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