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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LGP 10 THPT CHUYEN
QUANG TRI NAM HOQC 2023-2024
MON THI: TOAN
Thoi gian 1am bai: 150 phut, khdng ké thei gian phat dé

PE THI CHINH THUC

Cau 1. (4,0 diém)

1. Cho céc s6 thuc duong a,b, ¢ théa man —b+bc+%_a+b+c

C a
Chitng minh a = b = c.

2. Giai phuong trinh 32 +1 -2z —1 = 1.

T+y—Ary =3
Je+144y+1=3

3. Giai hé phuong trinh

Cau 2. (1,0 diém)
Cho cac so thuc duong a, b, ¢ théa mén ab + bc + ca = abe.

1. Chung minh a +b+¢>9.

a b c

+ 5.
c ca ab

2. Chungminh a +b+c¢ >4

Cau 3. (1,5 diém)

1. Chitng minh n* + 3n + 1 1a s 1é vai moi s6 ty nhién n.

2. Tim tat ca cac sb nguyén duong a,b sao cho 4a® + b+ 4; 4b*> + a + 4 déu 1a sd
chinh phuong.

Cau 4. (3,0 diém) ,
Cho tam gidc ABC nhon, AB < AC. Ké cac duong cao AD, BE,CF cat nhau

tai H. Tir A ké hai tiép tuyén AP, AQ dén duong tron tdm O, duong kinh BC (P,Q
la c4c tiép diém va P, F' nam cung phia so véi dudng thang AD).
1. Chang minh AP? = AB.AF va 5 diém A, P,D,0,Q nam trén mot duong tron.
2. Chuang minh H, P, thang hang.
3. Chang minh PF,QE, AD dong quy.

Cau 5. (0,5 diém)
Trén mat phang c¢6 5 diém tuy y, trong d6 khong ¢ ba diém nao thang hang.
Chung minh ton tai 4 diém 1a 4 dinh cuia mét ta giac 15i.
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SO GIAO DUC VA PAO TAO QUANG TRI

HUONG DAN CHAM PE THI CHINH THUC TUYEN SINH VAO LOP 10 THPT CHUYEN
NAM HQC 2023 - 2024
MON THI: TOAN

(Hwéng ddn cham c6 2 trang)

Cau | Y NOI DUNG YEU CAU VA HUONG DAN CHAM Piém
Taco a—b+b—c+2:a+b+c<:)(ab)2 —|—<bc)2 +(ca>2 = abc(a + b + ) 0,5
c a b
1 = 2(ab)2 + 2<bc)2 + 2(0@)2 = 2ab.bc + 2bc.ca + 2ca.ab 0,5
<:><ab—bc)2+<bc—ca)2—|—(ca—ab>2:0<:>a:b:c 0,5
biéu kién z > %
0,75
Taco V32 +1-V2r 1=l 3z +1=1++2z—-1
) Binh phuong hai vé, rit gon, tadugC 242z —1=x+1
2 9 Tr =
22z — 1 ::1:—|—1(:>4(2:r—1)=(a:+1) S’ —6r+5=0<
=5 0,75
Véy phuong trinh c6 tap nghiém § = {1;5}
s |ty =0 S=z+y
1 biéu kién: . bat (S° > 4P) h¢ phuong trinh da cho tro
T,y > —1 P=zy
0,25
4,0 '
Py _ ls—JP=3
e thanh:
S+24+20S+P+1=9
S>3
§—pP =3 )
&SP = (S — 3)
3| |S+2+2yS+P+1=9 ;
2\/S+(S—3) +1=7-8
0,5
2\/S+<S—3)2—|—1:7—S:>4<S2—5S+10):49—14S—|—S2
35" 65-9=0o| '
& —65-9=0«
S=3
- , S=3 r+y=3
Thur lai thay S = 3 thoa man. Khi do ta dugc & )
P=0 zy =0
0,25
Giai ra ta dugc tap nghiém cua hé¢ S = {(0;3);(3;0)}.
, 1 1 1
2 TaCOab—l—bc%—ca:abcﬁg—l——%—zzl. 0,25
walll 1 1 1 1
diém Cach1:Khido a +b+c=(a+b+c) PR b :),\S/abc.?,g/T =9 0,25
a C aoc
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Céch 2:
atbre=(atbto|stati|=a+i+ 4l 0 o000
a b ¢ b a ¢ c a
2 2 2
a—+b b+c c+a
Tacéa—i—b—i—c:(a—i—b—{—c)l—{—l—{—l:( ) +( ) +< ) -3 0,25
a c ab bc ca
2
4la+b+c 4(a®> +b* + ¢ 0,25
zu—z&: ( )+5=4ﬂ+i+i +5
ab + bc + ca abc bc ca ab
Tacd n® +3n+1=n(n+1)+2n+1. 0,25
Do n(n +1) chan, 2n+1 1énén n’ + 3n + 1 lasb lé. 0,25
Do vai trd a,b binh dang nén ta co thé giasa b < a.
o 2 ) ) ) 2 0,25
3 Kh1d0<2a> <4a”+b+4<4da” +a-+4<4a +4a—|—1:(2a+1)
15 Suyrada’ +b+4=(2+1) =b=4da—3. 0,25
diem ; ;
Khi do (8a—6) < 4b” + a+4 = 64a” — 95a + 40 < (8a — 4) 0,25
Suyra 64a> — 950 + 40 =(8a—5) s a=1=b=1. 025
Thit lai théy thoa man. Vay a — 1:b — 1. ’
4 .
30 Taco LAPF = /ABP nén AAPF dong dang AABPsuyra AP?> = AF.AB. 05
diém Tacd LAPO = ZADO = ZAQO = 90°nén 5 diém A, P, D,0,Q nam trén duong 05
tron duong kinh A 0. '
Tacd AAFH déng dang AADBnén AP?> = AF.AB = AH.AD.Suyra AAPH
déng dang AADP . Do dd ZAPH = ZADP (1) . 0.5
Tt gidc APDO néitiép nén ZADP = LAOP = LAPQ (2)
, 0,5
Tu (1),(2) suyra ZAPH = ZAPQ nén P, H,(Q thang hang.
Goi K lagiao diém QEva AD. 095
Tacd L/KQF = /EBF = /HDF = /KDF néntagiac DFKQ noi tiép. ’
Tac6 /PFD=/PFB+ /BFD = /PCB+ /ACB 0,25
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Va /KQD = /EQP + ZPQD = ZACP + ZPOD
= /ACP +2/PCD = /ACB + /PCB

0,25

Suyra Z/PFD = /KQD Dodé /PFD + /DFK = /KQD + /DFK = 180"
Suyra PF diqua K .Vay PF,QE,AD ddng quy.

0,25

0,5
diém

Véi moi cap diém M, N bat ki, néu 3 diém con lai nam vé mot phia so véi duong
thang MN thi ké doan thang MN . Céc doan thang vira ké tao thanh mot da gidc 10i.

NCu da giac 161 do6 la ngii giac hoac tir giac thi ta co di€u phai ching minh.

Néu da giac 16i d6 1a tam gidc, ta goi cac dinh 1a A, B,C . Ké duong thang di qua
2 diém D, E con lai.

Khi d6, trong 3 dinh ciia tam gidc ABC, ton tai 2 diém nam vé mot phia so voi
duong thang DE, chang han la A, B. Taduoc A, B, D, E la 4 dinh cuia mot tir giac loi.
Ta c6 diéu phai chiing minh.

0,5

Téng sé diém toan bai la 10 diém.

------ H&t -
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