SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI CAP TiNH THPT POQT 2

TINH QUANG NAM NAM HOC 2022 — 2023
HDC CHINH THUC HUONG DAN CHAM

MON: TOAN 10

(Bdn hwéng dan nay gom 06 trang)

| Noi dung Piém
2
2 X
Cau 1. (3,0 diem) Giai phuong trinh sau =x+1 3,0
1+vx* =3x+1
Cach|piéu kién: x* —3x+1>0
1 2
al :x+1<:>x2—x—lz(x+1)\/x2—3x+1 L0
N 3l
Binh phuong hai vé ta dugc x° —3x> —3x=0 1,0
Thelai:
Loai nghiém x=0. 0,5
3-+21 3++/21
Nhéan 2 nghiém x = \/— X = \/— ) 0,5
2 2
Cach|piéu kién: x* -3x+1>0
2 R AR
2
al =x+1<:>x2—x—1=(x+1)\/x2—3x+1 0,5
_________________ LN =3xbl
< x'—3x-3 z(x+1)(\/x2 —3x+1 —2)
< (\/x2 —-3x+1 —2)(\/)62 —3x+1 +2) = (x+1)(\/x2 —3x+1 —2) 1,0
x'=3x+1=2
R 0,5
VX' =3x+1=x-1
Phuong trinh
. 3-421
¥ -3x+l=2c 2 0,5
‘e 3+4/21
________________________________________________________________ S SR R
Xét phuong trinh con lai vo nghiém.
Tap nghi€ém cua phuong trinh da cho la
0,5

2 2

S={3—\/ﬁ_3+\/ﬁ}
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Cau 2. (3,0 diém)

Cho g, b, ¢ 1a cac sb thuc duong théa man a + b + ¢ = 3. Ching minh rang

3-a 3-b 3-c 3,0
+ + > 2.
%f+9—%c J§+9—2m: %¥+9—2w
Ta co: a® +9-2bc=(3-b-c)’ +9-2bc =b* +* —6b—6¢+18=(3-b)* +(3-¢)’ 0.5
_____________________________________________ B I
nén 3-a _ (32—a) :
Va*+9-2bc  \(3-6)" +(3-¢)
2 2
frong tu 3-b (32—b) . 3-¢ (32—0) .
Vb2 19-2ac \(3-c)’+(3-a)’ Je2+9-2ab \(3-a)’ +(3-b)
BDT tré thanh
2 2 2
R R CET A
(3-b)" +(3-c) (3-¢) +(3-qa) (3-a) +(3-0b)
x=(3—a)2>0
Dit y=@—m2>mtamchDTJ al +J 4 +J )
y+z zZ+X xX+y
z:(3—c)2>0
= al + Y + z >2 1,0
Jx(z+)0 Jy(z+x) .Jz(x+)0
Taeh X L2y 2y =z 22 | 05
\/x z+y) zZ+x+y \/y(z+x) ZH+X+Yy \/Z(x+y) ZH+x+y ,
y z
suy ra + + >2
Jx z+Y) Jy(z+x) Jz(x+)0
Ding thie xay rakhi x=y=z=0, didunay lakhongthd. | |
V%/J al +J 4 +J z >2 hay la
y+z Nz+x \x+y 0,5

3—-a 3-b 3—-c
+ +
\/a2+9—2bc \/b2+9—2ac \/02+9—2ab

> 2.
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| ] Noi dung Piém
Cau 3. (3,0 diém)
Cho k£ 1la so thyc, tim tat ca cdc ham don diéu f:R—>R théa man 3,0
f(x+/(»))=kKy+f(x).Vx,yeR.
Gia sir ton tai ham f (:1:) thoa yéu cau dé bai
f (:1:) don diéu trén R nén 1a ham sb don anh. 0,25
Xétk=0,Vr,yeR
S+ f () =ky+f(x)= f(x+1(¥)=1(x)
ox+f(y)=xe f(y)=0 0,25
Hamsé f(y) =0 khong thoa yéu cau ham s6 don digu. 0,25
Xétk=0
Thay x=y=0 tacod f(f(0))=f(0) suyra f(0)=0 0,25
dodd f(f()) =Ky, VyeR va 21 (y)=f(/ (£ ()= f(¥¥) 0.5
Tir phuong trinh ban ddu thay f£(y) bsi &%y tadwee |
Fxe23)= 1 (x40 £ (£ ) =21 () £ ()= 1 (K29) + £ (3) -
Suyra f 14 him cong tinh, hon nita f don diéunén f(x)=cx (clahingsd). | 0,25 |
Kéthop bidu thic /(£ (7)) =/(er)=c2y va £(f () =K%y aduge |
RS L R et A R
Thir lai f(x)=kx, f(x)=—kx (k#0) thoa man yéu ciu ciia dé. 0,5
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Céu 4. (3,0 diém)
a) Chimg minh ring s6 A=~n"+6n’ +13n* +12n+4 (neN') khong phai la s6

hon 2026.

1,0
chinh phuong.
Tacod A=\n*+6n’ +13n* +12n+4 =In* +9n* +4+60° +4n> +12n
2
=\/(n2+3n+2) =n’+3n+2 0,25
VéineN'taco6
P +2n+l<n®+3n+2<n’ +4n+4
& (n+1) <n® +3n+2<(n+2) 0,5
Vi (n + 1)2 ;(n + 2)2 1a hai s6 chinh phuong lién tiép, nén giita chiing khong ton tai s6
chinh phuong nao.
Vay A =~/n" +6n° +13n” +12n+4 khong phai sé chinh phuong. 025
b) Cho da thirc f(X)= ™" + ay0,,x""7 +...+ a,x + a, voi hé 56 nguyén va a,, =0
xdc dinh trén tdp s6 thuc R. Chimg minh rang phuong trinh f*(x)=4 c6 s6 nghiém| 2,0
nguyén khong lon hon 2026.
f(a:) = a2023:1:2023 + a2022:1;2022 +...+az+ay, voi a,, #0.
f()=2
i lz)=4 < 0,25
Goi z,7,,...,x_ la m nghiém nguyén phén biét ctia phuong trinh f (:E) =2,
va ¥,y la n nghi¢m nguyén phan bi¢t ciia phuong trinh f (:L’) =-2.
Khi d6 =, # Y; voimoi ¢ € {1;2;3;...;m}, j € {1;2;3;...;n}. 0,25
Giasiw m+n>2026. Vim<2023; n<2023nén m>4;n>4. |
Do d6 ton tai cac nghiém nguyén ; Y, théa man ‘xi - yj‘ >9. 0,5
Céc nghiém z; Y, noi trén thoa man:
f(:z;l) = a2023x12023 + agmxfm +..tax +a, =2
f ('yj) = a2023yj2023 + a2022yj2022 +otay +ta, = -2 02
Suy ra ay,, <$f023 B yJ2'023) + Gy (371‘2022 B yj[)??) Tt (ajZ Y ) =4 () |
Vi (mi —~ yj) (xf —~ yf) voi moi k e {1;2;...;2023} nén tir (1) suy ra (CEi —y].) 4, didu
nay mau thuan véi ‘xl — yj‘ >5. 0,5
Do d6 m +n < 2026. Vay phuong trinh f (:L') =4 ¢6 s nghiém nguyén khong 16n 0,25
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Céu 5. (5,0 diém)
a) Cho ABC la tam gidc nhon, D la diém bat ky trén canh BC théa AB > AD;
AC > AD. Trén cdc canh AC, AB lan lwot ldy cdc diém E,F sao cho

2,0
EC =ED, FB=FD. Goi I, J, K ldn lwot la tam dwong tron ngi tiép cdac tam gidc
ABC, BDF, CDE. Goi H la truc tam cua tam giac JDK . Chung minh tur giac [JHK
noi tiep.
A
F
E
CEXy B
H 0,25
Do céc tam giac FBD, ECD lan lugt can tai F, E nén JD = JB, KD = KC. | 0.5 |
Taco: JDK =180°-JDB - KDC =180°-IBC - ICB = BIC = JIK 0,5
Vi H la tryc tdam cia AJDK nén JHK + J/D?( = 180° 0,5
Suyra: JHK + JIK =180°. Vay tit giac IJHK ndi tiép. 0,25
b) Cho tam gidc nhon ABC (AB < BC) c6 dwong cao AK . Goi diém D trén canh AC
AD BK
thoa man D_C:B_C diém E di dong trén doan DC. Goi F la giao diém ciia BE va KD,| 3,0
I la giao diém cia FC va KE . Chimng minh rang diém 1 thudc dwong thang cé dinh.
B~ K H bl
Goi H 1 giao diém cua DI va canh BC.
Taco 3 duong thang d6ng quy trong tam giac DKC 1a DH, KE, FC, theo dinh 1y Ceva
HK EC FD
taduge 22 L€ ID _ 1 (). 10
____________ HC ED FK ]
BC FK ED
Ba diém thing hang B, E, F, theo dinh 1y Menelaus ta dugc 3K D EC =1 (2) 1.0
, HK BC
Nhan (1) va (2) vé theo vé ta duoc . -1 0,5
OO o .S
suy ra HE = BK = AD — DH //AK nén DH cb dinh.
HC BC DC 0,5

Vay I thudc doan théng ¢b dinh.
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| Noi dung Piém
Cau 6. (3,0 diem)

Cho da giac déu n canh (n e N;n > 8). Goi z; y lan luot 1d s6 tam giac va $O tir 3,0

gidc Idp ra tir cac dwong chéo ciia da gidc déu da cho. Tim n biét © = 2y .
Goi s dinh cta da giac déu n canh lan luot 13 AL ALA, AL
Sb tam gidc ¢ 3 canh 1a 3 dudng chéo cua da giac 1a

n (n2 -9n+ 20)

X6t tir gide c6 4 canh 12 4 duong chéo ciia da gidc vaco 1 dinhla A : |
Khi d6 A, A khong phai la dinh cua tir gidc. Ta can chon thém cac dinh Aij? A
thoa man: 5<i+2< j+1<k<n-1 (vi2 dinh cua tir gidc khong phai 1 2 dinh ké
nhau cta da giic). ’ 0,5
Moi cach chon bd 3 dinh nhu trén 1a 1 cach chon bd 3 s0 phan biét trong n—5 s0 tu
nhién tir S dén n—1 .

Do d6 c6 C’ . tir giac c6 dinh 4, théa yéu cau bai toan. 0.25
Vi da gidc co n_dinh va moi tir giac duoc dem 13p lai 4 1an (theo cach dem trén) nén
sO tr gidc c6 thé 1ap dugc tir cac dudng chéo cua da giac da cho 1a

nC?® . n(n—5)(n—6)(n—7)

= n—o — 0,5
__________________________________ R S N R
. n(n®—9n+20 5\ (n-6)(n-7
Theo gia thiét: x=2y < ( ):2.11(11 )(n )(n )
6 24
3 5 n=>5
&S =20n" +125n-250=0 < . 0.5
n=10 ’
béi chibu gia thiét chonn=10. 025

*Luu y:
Né:u thi sinh lam bai khong theo cach néu trong hudng dan cham nhung ding thi van
cho du so diem tirng phan nhu huong dan quy dinh.
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