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SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT CHUYEN
CAO BANG NAM HOC 2023 - 2024
MON: TOAN
Thoi gian: 150 phit (khong ké thoi gian phat dé)
(Dé thi gom: 01 trang)

PE CHINH THUC

Cau 1: (1,0 diém)

Rt gon biéu thirc sau:

P =(X_108+23& —1}[ Pox ‘/;+3J,(x >0,%#9,x %16).
x—-16 X+Jx =12 Ix+4

Cau 2: (1,0 diém)
Trén mit phang toa do Oxy, cho parabol (P):y = x* va dudng thang (d):y = -x+6 cat nhau tai
hai diém phéan biét A, B. Tinh tong do dai OA va OB (lam tron két qua dén chir s6 thap phan thir
hai).

Cau 3: (2,0 diém)

x|+y? =10

2|x|-3y* =-25

b) Giai phuwong trinh: x+£+‘/x2 +i2—4 =3.
X X

Cau 4:(2,0 diém)

a) Cho ba s6 thuc a,b,c thoa min abc = 2023. Tinh gia tri cia biéu thirc:

a) Giai hé phuong trinh: {

3 2023a N b L ¢
ab+2023a+2023 bc+b+2023 ca+c+1

b) Cho n 1a sb tu nhién (n>1). Goi a va b la hai nghiém cta phuong trinh
x? —2025nx—2024=0. Goi ¢ va d la hai nghiém cta phuong trinh x* —2023nx — 2024 =0.
Chtng minh ring (a—c)(b-c)(a+d)(b+d) la mot so chinh phuong.

Cau 5: (3,0 diém)
Cho tam giac nhon ABC noi tiép dudng tron (O), AB<AC. Goi H Ia hinh chiéu vudng goc
ciia A trén canh BC.Ké HM,HN lan luot vudng goc véi AB,AC(M € AB,N € AC).

a) Chting minh tt giac AMHN noi tiép.
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b) Goi giao diém cua dudng tron tim A ban kinh AH véi cung nhd AC cua dudng tron (O)
1a diém Q. Chimng minh ba diém M, N,Q thing hang.
c) Khidiém A c6 dinh va hai diém B,C di dong trén dudng tron (O) sao cho tam gidc ABC
lubn 1a tam giac nhon. Chitng minh MN song song véi mot dudng thang ¢é dinh.
Cau 6: (1,0 diém)

Véi a,b,c 1a ba sb thuc duong, chimg minh rang:

a’ . b2 . c? Jat b+c
J3a? +8b? +14ab /302 +8c2 +14bc  +/3c? +8a’ +14ca 5

(Thi sinh khoéng dugc str dung tai liéu. Can bo coi thi khong giai thich gi thém)

PAP AN THAM KHAO
x>0
biéu kién {x =9 .
X#16
.o [x-108+23J/x .| 75-x  Jx+3
Taco P_[ x—16 _1]{x+\/;—12+\/§+4J
) (x—16+230x—92 )| (T5=x)(Vx+4)+(Vx+3)(x+x-12)
Caul ‘( x—16 _J' (&+4)(x+\/§—12)
:23(\/;—4)_ 753X +300 — X+/X — 4X + X3/X + X —12+/X + 3% + 3/x — 36
) (a2
_ 23 66+/x + 264 :23(X—16+&+4)=§(&_3)
Jx+4 (&+4)(x+&—12) 66(&+4) 66

Phuong trinh hoanh d¢ giao diém cua parabol (P) va duong thang (d) 12

x2:—x+6<:>x2+x—6:0©[
X=2
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Toa dd giao diém A, B cua (P)va (d) la A(-3;9),B(2;4).

Do d6, tong d6 dai cta hai doan thing OA va OB la

T =0A+0B =,(0+3)° +(0-9)" +,/(0-2)" +(0—4)" =+/90 +/20 ~13,96.

R N o 2|Y+2y*=20 (1)
a) Hé phuong trinh da cho twong duong véi hé sau:
2|x|-3y* =-25 (2)
Trir ting vé phuong trinh (2) va (1), ta dugc: 5y? =45« y? =9 = y =143
V6i y =+3, thay vao phuong trinh (1), ta duoc |x|=1= x=+1

Vay tap nghiém cia hé phwong trinh da cho 1a S = {(-1;3),(1;3),(-1;-3),(1;-3)}

b) x+£+‘/x2+i2—4:3 (3)
X X

Xx=0
biéu kién *)
’ x2+i2—420 *)

X

Dit x+t= tft|>2 (**). Khi d6 x* +i2 =t? — 2, phuong trinh (3) ¢6 dang:
X X

J6<t<3
Cau 3 Je<t<3 {
=

t+Vt? -6 =3 Jt’ -6 =3-t = [tS—\/g t<—6 :>t=g

2 _p_(2_t) t=§
t? —6=(3-1) 5

1
X=—(t/m(*
Véi t:E,thayvao (**), ta duoc X+1=E<:>2X2—5X+2=0:> 2( ( ))
2 X 2
=2 (tm(*)

Vay nghiém cta phuong trinh da chola S = {%;2} :

a) Tur gia thiét abc = 2023, ta c6

3 2023a N b L ¢
ab+2023a+ 2023 bc+b+2023 ca+c+1

Lién hé tai liéu word toan zalo: 039.373.2038 TAI LIEU TOAN HOC



https://tailieumontoan.com/tai-lieu-toan-thcs-1
https://zalo.me/0393732038

Website:tailieumontoan.com

a’bc b c a’bc b c
= + + = + +
ab+a’bc+abc bc+b+abc ac+c+1 ab(ac+c+1) b(ac+c+1) ca+c+1

__a 1 L ¢ _ac+c+1l
ac+c+1 ac+c+1 ac+c+1 ac+c+1

1

b) Tir gia thiét a va b 13 hai nghiém ctia phuong trinh x2 — 2025nx—2024=0 c va d la

Caud | paj nghiém cua phuong trinh x* —2023nx — 2024 = 0. Theo dinh Ii Viet, ta c6
a+b=2025n . [c+d =2023n «
\Y (n eN ) .
ab =-2024 cd =-2024
Do d6 (a-c)(b—c)(a+d)(b+d)=[(a—c)(b+d)].[(b-c)(a+d)]
=(ab+ad —bc—cd)(ab+bd —ac—cd) =(ad —bc)(bd —ac)
= abd’ —a’cd —b”cd +abc” = 2024(a’ +b?) - 2024(c” +d?)
= 2024| (a+b)" ~(c+d)" | = 2024[ (2025n)" - (2023n)’ |
=(4048n)° (neN") la mot s6 chinh phuong (dpem).
Cau 5

a) Tacod HN L AC = HNA=90°; HM L AB = HMA = 90°.

Xét tr gidc AMHN , c6 HNA+ HMA =180°, hai géc HNA va HMA & vi trf déi nhau. Do
d6 tir gidc AMHN noi tiép duong tron duong kinh AH .

b) Xét AAHB vudng tai H, c6 duong cao HM ,tacé AH? = AM - AB

AAHC vuodng tai H, c6 duong cao HN,tacd AH® = AN - AC
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Do d6 AM - AB = AN - AC hay ﬂ:ﬂ

AC AB
Lai c6 A chung nén AAMN ~ AACB = ANM = ABC .
Ké AO cét duong tron (O) tai diém K. Tacé ABC = AKC. Do d6 ANM = AKC (1)
Mat khac, Q thudc duong tron tdm A, ban kinh AH nén AQ = AH .

AQ _AC

AQ? = AH? = AN - AC =
T AQ

= AAQC ~ AANQ = AQC = ANQ

Tu gidc AQCK ndi tiép duong tron (O)nén AQC + AKC =180°.
Suy ra ANQ + AKC =180°. (2)

Twr (1) va (2) suy ra ANM + ANQ =180° hay ba diém M,N,Q thing hang.

c) Goi giao diém tht hai cua dudng tron (0)va duong tron tam A, ban kinh AH 13 P,
Chtng minh tuong tu ¥ b) ta ¢6 ba diém M, N, P thang hang.

Goi A latiép tuyén véi duong tron (O)tai K. Tacd PQ L AK (tinh chat dudng kinh va

day cung chin boi giao diém cua hai dudng tron) = PQ//A.

Vi A c6 dinh, (O) ¢6 dinh nén A ¢6 dinh. Do d6 B,C khi thay doi trén duong tron
(O)sao cho AABC luén la tam gidc nhon thi MN ludn song song véi tiép tuyén A cé
dinh cua duong tron (O).

Cau 6

Bé dé (BPT Cauchy — Schwarz): Cho 6 s6 thuc a,b,c,x,y,z Va x,y,z > 0. Khi do:

a_2+ﬁ+i>M

(1), ddu "="xayrakhi 2=2 -
X VY 7 X+y+z X y z

Chwng minh

Truéc hét ta chirng minh BDT sau: Vi 4 s6 thuc a,b,x,y va x,y >0. Ta co:

2 2 a b
a_+b__( * ) (2), dau " "xéyrakhiE:B.
X Yy X+Yy X Yy

That vy, ta viét BDT (2) dudi dang:
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a’y(x+y)+b*x(x+y) 2(a+b)2 xy<:>(ay—bx)2 >0 (lubn dung). Dau " ="xay ra khi
a_b
X vy
. N 2 p2 2 (a+b) ¢ (a+b+c) .
Ap dung BDT (2) hai lan ta duogc: a—+b—+c—2u+c—2&.Dﬁu
X Y I X+y I  X+y+z

"="x4y ra khi E=E:—.
Xy

2 2
Theo B4 d& (1) ta cé: Y a ,_ latb+o)
o= \3aZ +8b” +14ab > /3a’ +8b +14ab

cyc

Mat khac, theo BDT GM — AM:

3a+2b)(a+4b)

> V3a’ +8b” +14ab = }"(\3a+2b-/a+ b sz(

cyc cyc cyc

=5(a+b+c)

2

a >(a+b+C)2_a+b+c

= 2
cyc \/38.2 +8b? +14ab 5(a+b+C) 5

2

a >a+b+c

cyc \/38.2 +8b2 +14ab - 5

Hay (dpcm).

Déau "="xayrakhi a=b=c.
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