UBND TINH KON TUM KY THI TUYEN SINH LOP 10
SO GIAO DYC VA PAO TAO . Nam hoc 2024 - 2025
- Mon: TOAN (Man chuyén)
Ngay thi:  04/6/2024 I
Thoi gian: 150 phit (khong ké thai gian giao dé)

Cau 1 (2.0 diém)

. 4 682 v
1) Chimg minh a = - —= la m{t $O ty nhién.
3-V1 fa-7
oF Jx+1 Jx-1 x’ +4xJx
2) Cho biéu thirc P=( - +4\/.; : voi x>0,x#1.
(V-1 Jx+l ][ Jx+4

Tim x dé P<0.
Céu 2 (2.0 diém)
1) Giai phuong trinh v/x? +x+2(\/x2 +x+2 4+ l)= 6.

2) Cho phuong trinh x* + (m+ 1)x- 2m* +5m—-2=0 (m la tham sd). Tim tét ca cac
gid tri cia m dé phuong trinh c6 hai nghiém phén biét x, va x, thoa man 2x, - 5x, =7.
Cau 3 (3,0 diém)

Cho tam gidc ABC ¢6 ba goc nhon, ndi tiép trong dudng tron tim Q, AB < AC. Cac
duomg cao AD,BM,CN cua tam gidgc ABC cit nhau ti diém H (D,M,N lan lugt thude
céc canh BC.CA, AB). Céc dudng thing MN va BC cit nhau tai diém £, duomg thing AE
cit duong tron (O) tai diém G (G khong tring v6i A), dudng thing AD cat dudng tron
(O) tai diém A4'( A’ khéng tring v6i A). / la trung diém cia dogn thing BC.

1) Chimg minh EB.EC = EN.EM = EG.EA.
2) Chimg minh tir giac DIMN ni tiép.

AA'
’ t. & .
3) Tinh ti sO Ol +HD
Ciéu 4 (2,0 diém)
Jx? +2024 +x ,/ ¥ +2024 - y ) = 2024
1) Giai h¢ phuong trinh ( )( ) .

Jx+4+2x2=9y—\/y—l+10
2) Tim tat ca cdc cp s ty nhién (x;y) thoa man x* +5y* +2x —4xy -4y =168.
Ciu 5 (1,0 diém) Cho a, b, ¢ 1a céc sO thyc théaman @20, 520,020 va a* +b* +¢* =1.
Tim gi trj nho nhit cda bidu thic 9= —4—+ 2+ €
l+bc l+ca l+ab

HET

- Thi sinh khong duoc s dung tai liéu.
- Gidm thi khong dwoc gidi thich gi thém.
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UBND TINH KON TUM KY THI TUYEN SINH LOP 10
SO GIAO DUC VA PAO TAO Nim hoc 2024 — 2025
PE CHINH THUC Mon: TOAN (Mén chuyén)

Ngay thi: 04/6,/2024

Thoi gian: 150 phitt (khong ké thoi gian giao dé)

Cau 1 (2,0 diém).

4 6v/2 )
1) Chting minh a = — la mét so tuw nhién.
3_\/? /4_\/?
. 1 —1 244 ,
2) Cho biéu thitc P — (‘/:ﬂ v +4ﬁ) : (W> Vol x> 0,241 Tim o dé P < 0.
ve—1 e+l VT +4

Cau 2 (2,0 diém).

1) Gidi phuong trinh Va2 + 2 +2- (Va2 + 2 +2+ 1) = 6.

2) Cho phuong trinh 22 + (m + 1)z — 2m? + 5m — 2 = 0 (m la tham s6). Tim tat ca cdc gia tri cia m dé

phuong trinh ¢6 hai nghiém phéan biét z; va xo thoa man 2x; — bxe = 7.

Cau 3 (3,0 diém). Cho tam gidc ABC' c6 ba géc nhon, noi tiép trong duong tron tam O, AB < AC. Céc duong
cao AD, BM,CN ctia tam gidc ABC' cat nhau tai diem H (D, M, N 1an lugt thuoc cac canh BC,C A, AB). Céc
dudng thang M N va BC cit nhau tai diém E, dudng thing AFE cit dudng tron (O) tai diém G (G khéng tring
véi A), dudng thang AD cét duong tron (O) tai diém A’ (A’ khong trimg v6i A), I 13 trung diém ctia doan thang

BC.
1) Chimg minh EB - EC = EN - EM = EG - EA.

2) Chting minh tt giac DIM N noi tiép.

AA

3) Tinh tis6 —————.
) Tinh ti 50 5
Cau 4 (2,0 diém).

(Va2 +2024 + x) (V/y? + 2024 — y) = 2024
VI +4+222 =9y —y—1+10

2) Tim tat ca cac cip s6 tu nhién (z,y) thda man x? + 5y% + 22 — 4oy — 4y = 168.

1) Giai hé phuong trinh

Cau 5 (1,0 diém). Cho a, b, ¢ 1a cic s6 thic théa man a > 0,b > 0,¢ > 0 v a® + b + ¢ = 1. Tim gi4 tri nhé
nhat ctia biéu thiic

_a n b . c
C1l4be l14ca 1+4ab

Q
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LOI GIAI THAM KHAO

Cau 1. (2,0 diém)

1) Chting minh a = 13 mot s6 tur nhién.

4 62
3—\/? /4_ﬁ

: 1 2 44 q
2) ChobiéuthfxcP:<ﬁ+ V= +4f) (W> véiz > 0,2 #1. Tim  dé P < 0.
V-1 Jx+1 Vo +4

Giai

1) Tacéa= =6+ 2v7 —2— 27 =413 s tu nhién.

4
37 T{

2) TacéP—(\/E—'—1 V= —|—4f> (M>Véix>0,x7€l.

Vr—1 x+1 Vo +4
P:x+2\/:f+1—x+2\/§—1+4xf—4\/§c. 1
Vo)1) v
doy/z 1 4
Ta—1 x\f r—1

PéP<0or—1<0e2<l1.
Két hop DKXD thi 0 < # < 1 théa man P < 0.

Vay 0 < 2 < 1 thi P < 0.

Cau 2. (2,0 diém)

1) Gidi phuong trinh Va2 +z +2- (Va2 + 2 +2+ 1) = 6.

2) Cho phuong trinh 2% + (m + 1)z — 2m? + 5m — 2 = 0 (m 1a tham s6). Tim tit ca cdc gia tri ctia m

dé phuong trinh c6 hai nghiém phan biét z; v x5 thda man 2z, — 5z = 7.

Giai

1) Va2+a+2- (Va2 +x+2+1) =6.
Diéu kién xac dinh: 22 + 2 + 2 > 0 (ludn ding)
bat va? 4+ x +2 =t(t > 0), phuong trinh da cho tré thanh
t = 2 (théa man)

tt+1)=6<t2+t-6=0«
= —3 (khong théa man)
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r = —2(thdéa man DKXD
Voit=2 tclaval+r+2=222+1r-2=0« ( )
x =1 (théa man DKXD)

Vay phuong trinh c¢6 nghiém xz = -2 va « = 1.

2) Tacd A= (m+1)2—4(=2m? +5m —2) =9m? — 18m + 9 = 9(m — 1)%.

Dé phuong trinh c6 hai nghiém phan biét < A > 0 < m # 1.

‘ AU ) itz =—(m+1) (1)
Ap dung hé thiic Vi — ét, ta co
T179 = —2m?* + 5m — 2 (2)
Lai ¢6 221 —bxo =7 (3).
—om + 2
T=
l'1+l‘2 = —(m+1)
Tu (1), (3) ta c6 hé phuong trinh &
21‘1—51‘227 —9m —9
Ty=
-5 2 —2m —9
Thay x1 = 17;—1— Lo = n; vao (2) ta dugc
_ 2 o —
sm+2 —2m 9:—2m2+5m—2

7 7
4 s ~
m=g (théa man DK)
& 2Tm* = 5lm+20=0 &
)
m=g (thoa man DK)
4 5
Va €S == .
ame {0}
Cau 3. (3,0 diém)
Cho tam gidc ABC c6 ba géc nhon, noi tiép trong dudng tron tdm O, AB < AC. Céic dudng cao
AD,BM,CN cta tam gidc ABC' cat nhau tai diém H (D, M, N lan lugt thuoc cac canh BC,CA, AB).
Céc duong thang MN va BC cit nhau tai diém F, dudng thang AFE cit dudng tron (O) tai diém G (G

khong trimg véi A), dudng thang AD cit dudng tron (O) tai diém A’ (A’ khéng trimg v6i A), I 14 trung

diém ctia doan thing BC.
1) Chimg minh EB- EC = EN - EM = EG - EA.

2) Chitg minh tit gidc DIMN ndi tiép.

AA

Giai
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1)

2)

m‘

w
(W)
o

Vi tit gide BNMC ¢6 BNC = BMC' = 90° nén tit gidc BNMC noi tiép.
— ENB = ECM.

mchung
Xét AENBva AECM c6 = AENB - AECM (gbc — gbc)
ENB =FECM
EN EB
Vi tit gide AGBC ndi tiép (O) nén EGB = ECA.
A/E\C’chung
Xét AEGB va AECAc6 = AEGB «~ AECA (gbc — gbc)
EGB = ECA
EG EB
éE—C_ﬂﬁEG-EA—EB-EC (2)

Tit (1), (2) suy ra EB - EC = EN - EM = EG - EA.

Ké dudng kinh AK ciia duong tron (O) thi ABK = ACK = 90° hay AB | BK, AC L CK.

Ma AB L CH,AC 1 BH nén BK||CH,CK|BH nén BHCK la hinh binh hanh.

Ma I 1a trung diém BC nén I ciing la trung diém HK hay H, I, K thing hang (3).

Vi EN-EM = EG - EA nén AGNM 1a tit gidc noi tiép nén G thuoc dudng tron dudng kinh AH hay 5
diém A, G, N, H, M cing thudc mot dudng tron.

= AGNH ndi tiép nén AGH = ANH = 90°.

= AGH = AGK = 90° nén G, H, K théng hang  (4).

Tit (3), (4) suy ra G, H, I, K thing hang hay IG 1L AE.



Dé thi va 1oi giai dé vao 10 chuyén Kon Tum Trang 5

@Chung
Xét AAED va AIEG ¢6 = NAED «~ ATEG (gbc — goc)

ADE = IGE = 90°

_ ED ED AE
EG ~ IF

= Tt gidc DIMN nbi tiép.

< ED-EI=FA-EG=EN-EM.

3) Xét AAHK ¢6 AO = OK,HI = IK nén OI la dudng trung binh cia AAHK.
1
Tacé BHA' = AHM = ACB = AA'B = BA'H nén ABHA’ can tai B.

1
Ma BD L A’H nén HD = DA’ hay HDziHA’ (6).
AA

1 1
Tv 3 I+HD=—-(AH+ HA") = —AA' —_— =
U (5) va (6) suy ra OI + 2( + ) 5 éOI—i—HD

Cau 4. (2,0 diém)

(Va2 +2024 + x) (Vy? + 2024 — y) = 2024
VT +4+222 =9y —y—1+10

2) Tim tat ca cac cap s6 tu nhién (z,y) thda man 22 + 5y% + 22 — 4oy — 4y = 168.

1) Giai hé phuong trinh

Gidi
N (Va2 + 2024 + 7) (/)2 + 2024 — y) = 2024 (1)
Vi+4+222=9y—y—1+10 (2)

biéu kién xac dinh: z > —4,y > 1.

Xét phuong trinh (1), ta cé:
(Va2 + 2024 + z) (Va? + 2024 — z) = 2024 = (Va2 + 2024 + z) (v/y? + 2024 — y)

= Va2 +2024 —x = /y2 +2024 — y ().

Tuong tu (42 + 2024 — y) (V42 + 2024 + y) = 2024 = (V22 + 2024 + x) (/42 + 2024 — y)
= VY2 +2024 +y =22 +2024 +x ().

T (%), (%%) suy ra —z +y = —y + « hay x = v.

Thay z = y vao (2) ta duge
VY+4+202 =9y —y—1+10

S22 -9y —10+y+4+/y—1=0
& (297 —10y) +(y =5+ (Vy+4-3)+ (Vy—1-2) =0

1
Sy—5)2y+1+ +
W )(y Vy+4+3 \/y—1+2>
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Viy>1nén2y+1+ >0,dodéy=5=2=5

\/7+ 3 ﬁ+ 2
Vay hé phuong trinh c6 nghiém (z,y) = (5;5).
2) 22 4 52 + 22 — 4wy — 4y = 168.
s a? =222y — 1)+ 2y — 1)? + y* = 169.
& (z—2y+1)2+y* =132

Vi(z—2y+1)2>0,92>0nény? <169 < 0 <y < 13.

Véiy =1 thi (x — 2y + 1)? = 168 (loai)

Véi y = 2 thi (z — 2y + 1)? = 165 (loai)

Véi y = 3 thi (z — 2y + 1)? = 160 (loai)

V6i y =4 thi (x — 2y + 1)? = 153 (loai)

Véiy =>5thi (z —2y+1)2 = S (r-9)? =144 < 2 =21 (vi z > 0) (thda min)
Véiy =6 thi (x — 2y + 1)? = 133 (loai)

V6i y =7 thi (z — 2y + 1)? = 120 (loai)

V6i y = 8 thi (z — 2y + 1)? = 105 (loai)

Véi y =9 thi (z — 2y + 1)? = 85 (loai)

Véi y = 10 thi (z — 2y + 1)% = 69 (loai)

Véi y = 11 thi (z — 2y + 1)% = 48 (loai)

Véiy =12 thi (z — 2y + 1) =25 & (z — 23)? = 25 & x = 28 (thoa man)
Véiy=13thi (1 —2y+1)2=0< (2 —25)? =02 =25

Vay (z,y) € {(21;5); (28;12); (25; 13) }.

Cau 5. (1,0 diém)

Cho a, b, ¢ 1a cac s6 thuc théa man a > 0,b > 0,¢ > 0 va a® + b> + ¢ = 1. Tim gi4 tri nhé nhat ctia biéu
thic

a b c

Q:1+bc+1+ca+1+ab'

Giai

Ap dung bat déng thic AM-GM va Cauchy-Schwarz ta cé:

2 2 2 2 2
o b IR (a+b+c) > (a+b+c)
a+abc  b+abc  c+abc T a+b+c+ 3abe (a+b+c)(ab+ be+ ca)
a+b+c+ 3
~ 3(a+b+o)
~ 3+ab+bc+ca
3(a+b+c)

Ta chitng minh
& CHS M 3 b+ be + ca =
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& 3(a+b+c)>ab+ be+ca+ 3.
& 9(a+b+ )20+ b + ) > [3(a® + 02+ 2) + ab+ be+ ca”.

Dit a® + b2 + ¢ =k (ab+ bc + ca) (k > 1), ta c6
9[k(ab + be + ca) + 2(ab + be + ca)]k(ab + be + ca) > [3k(ab + be + ca) + ab + be + cal’

& 9(k +2)k > (3k +1)2

& Ok? + 18k > 9k* 4 6k + 1

< 12k —1>0 (ding vi k£ > 1).
Do dé, (1) ding, ta hoan tat chiitng minh.
D&u "=" x4y ra chang han < a =1,b=c = 0.

VAy Qmin = 1 khi (a,b,¢) = (1,0,0) va céc hodn vi.

 HET—

L&i gidi dugc thuc hién béi Vii Dirc Huy 9A1 — THCS Trong diém Lé Hiiu Trac, My Hao, Hung Yén.
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