UBND PHUONG TAN PHU KY THI CHON HQC SINH THAM GIA

TRUONG THCS HOANG DIEU HSG CAP THANH PHO
NAM HOQC: 2026 - 2027
| PE CHINH THUC | Mbén thi: TOAN
(Pé thi gom c6 01 trang) Thoi gian: 120 phut

(Khéng ké thoi gian phat dé)
Ngay thi: 31/10/2026

Bai 1 (3,0 diém): Cho hai s6 thuc duong a, b thoa mén (a + 2)(b +2) =2026. Tinh gia trj cia
biéu thirc:

v J(@ +4a+2030)(b* +4b + 2030)
a+b+4

Bai 2 (5,0 diém):
a) Cho phuong trinh x* — (2m —1)x+m* —4=0 (m 1a tham s6). Tim m dé phuong trinh
c6 hai nghiém phan biét x,,x, théa man ‘xl - xz‘ =4.
b) Giai phuong trinh: V3x+1-v6—x +3x> —14x—-8=0
Bai 3 (4,0 diém):

4 7
T2 X+ —.
2x*+1 9 9 q
b) Cho cac so thuc duong a,b,c thoa man a + b+ c=3. Tim gid tri 16n nhat cta bicu thuc:
2025a> 20256 2025c°
P=——t——+—
2a°+1 2b"+1 2c +1
Bai 4 (6,0 diém): Cho tam gidc ABC nhon (4B < AC) ¢6 hai duong cao BD va CE cat nhau
tai H (D e AC, E € AB). Goi M la trung di€ém cua BC va [ la trung diém cua AH, F' la giao
diém cua AH va BC.
a) Chung minh bon diém I, E, M, D cung thudc mot dudng tron va ME 1a tiép tuyén cia
duong tron duong kinh AH. 7 ’ ‘
b) Puong thang ED cat duong thang BC tai K, MI cat ED tai P. Chiing minh rang
MP-MI =ME? va KB-FC=KC-FB.
Bai 5 (2,0 diém): Goi T 1a tap hop cac s6 nguyén duong cé thé biéu dién dugc dudi dang
x? +2y* voi x,y 1a cac s6 nguyén. Chimg minh rang néu m va n 1a hai phan tir ctia tap hop T

a) Cho s6 thuc duong x. Chtirng minh rang:

thi mn ciing 12 mot phan tir ca tap hop T.

—HET-
(Thi sinh khong dwoc sw dung tai liéu. Can bo coi thi khong gidi thich gi thém)
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Bai 1.
Tu (a+2)(b+2)=2026 ta co:

@’ +4a+2030=(a+2)* +2026 = (a+2)* +(a+2)(b+2)=(a+2)(a+b+4).
Tuong ty b° +4b+2030=(b+2)a+b+4).

Suy ra (a’ +4a+2030)(b* +4b+2030) = (a+2)(b+2)(a+b+4)* =2026(a+b+4)".

_J2026(a+b+4) _\2026(a+b+4) J3056

Via,b>0nén a+b+4>0,dodo M 2026
a+b+4 a+b+4

Vay M =+/2026 .
Bai 2.

a)Taco A=(2m—1) —4(m* -4)=17-4m .
\ . n N 17
Phuong trinh ¢6 hai nghiém phan biét khi A>0< m < e

Theo dinh 1i Vi-ét: x, +x, =2m—1, xx, =m’ —4.

|x,—x, [Fd4<(x,—x,) =16 < (x, +x,)" —4xx, =16

1
<:>(2m—1)2—4(m2—4):16<:>17—4m:16c>mzz (thoa man).
Va m—l

ay 4
SR 1
b) bicu kién: —ESxS6.

Phuong trinh twong duong: (\/3x+1 —4)—(\/6 -X —1) +3x° -14x-5=0

- 3x-15 N x—5
V3x+1+4 J6—x+1

+(x=5GBx+1)=0

3
+
V3x+1+4 J6—x+1

<:>(x—5)( +3x+1}=0.

Véi L < x <6 thi 3x+1>0 nén biéu thirc trong ngodc ludn duong.
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Do d6 x—5=0< x =5 (thoa mén diéu kién).
Vay phuong trinh ¢6 nghiém duy nhat x=5.
Bai 3.

a) Véi x>0, taco 2x* +1> 0 nén bét dang thirc can chimg minh twrong duong:

9> (7-4x)2x* +1) = 9214x" +7-8x" —4x & 8x’ —14x" +4x+2>0 < (x—1)*(8x+2) = 0.

Bét ding thirc cudi ludn dung véi x > 0. Dau xay rakhi x=1.

020254 2025 24 2025 1
b)Taco) ———= = -— .
2a% +1 2 24*+1 2 2a% +1

Tuongtuvéib,c.SuyraP=2025(3— 21 - 21 - 21 j
2 2a°+1 2b°+1 2c¢°+1

Ap dung cau a) cho a,b,c>0:

1 1 1 4 21 4 21
—t——+——2-——(a+tbt+tc)+—=—-—3+—=1.
2a"+1 2b°+1 2¢"+1 9 9 9 9
Do do P£20225 (3-1)=2025.

Dau "="xayrakhi a=b=c=1.
Vay gid tri 16n nhat cua P 1a 2025, dat duoc khi a=b=c=1.

Bai 4.

. . ; AH
a) Tam gidc AEH vuong tai £ c6 EI 1a duong trung tuyén nén /E =14 =1H = — suy ra tam

gidc IAE cantai 1, do d6 IEA=IAE = BAF .

. . ; BC
Tam giac BEC vuong tai £ c6 EM 1a duong trung tuyén nén ME = MB = MC = - suy ra tam

giac MBE céantai M ,do do @:@zﬁ.
Vi H la truc tdm tam giac ABC nén AF L BC, suy ra BAF + ABC =90
Do d6 IEM =180" — JEA— MEB =180"—90" =90’ .

Chung minh tuong tu ta co IDM =90’

Suy rabdn diém 7, E, M, D cung thuc duong tron dudng kinh IM .

Vi AEH =90 nén E thudc duong tron duong kinh AH (tim 7). Ma ME L IE tai E nén ME la

tiép tuyén cua duong tron dudng kinh AH .
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b) Chitng minh MP-MI = ME”:

BC AH
Theo cau a) ta c6 ME =MD = Ty va [E=1ID= By nén MI la duong trung truc ctia doan ED,

suyra MI L ED tai P.

Tam gidc MEI vuodng tai E c6 EP 1a dudng cao nén MP-MI = ME” .

Ching minh KB-FC=KC-FB:

Vi BEC = BDC =90° nén tit gidc BEDC ndi tiép, suy ra BDE = BCE va BED =180" — ACB.
Vi AFB = ADB =90" nén tir giac ABFD ndi tiép, suy ra BDF = BAF .

Ma BCE = BAF (cing phu véi ABC)nén BDE = BDF .

Vi AB < AC nén ABC > ACB, suy ra BED + EBC =180° — ACB + ABC >180°. Do dé hai duong
thang ED va BC cét nhau tai diém K nam khac phia v6i C ddi voi duong thing 4B, tiac 1a B
nam giita K va F, E nam gitta K va D.

Suy ra DB la tia phan giac cua KDF . Theo tinh chét duong phan giac trong tam gidc DKF ta cé
KB _DK

FB DF

Qua F ké duong thang song song véi DC , cat doan DK tai G.Vi DC L DB nén FG L DB.

Goi L 14 giao diém cua DB va GF . Vi G thudc doan DK nén DL 1a dudng phén giac ctia GDF .
Mit khac FG L DB nén DL 1 GF .

Tam giac DGF ¢6 dudng phan gidc DL dong thoi 1a duong cao nén can tai D, suy ra DG = DF .

Tam gide KDC ¢6 FG|| DC nén theo dinh 1i Thales: b = K9 gy ra KE—KE_KD-KG
KC KD KC KD
FC GD
ay — =——.
KC KD
oqs KC_KD_ DK
FC GD DF
KB KC

Suy ra E:F—C, hay KB-FC=KC-FB.

Bai 5.

Gia stt m,n e T, khi d6 ton tai cac sb nguyén a,b,c,d saocho m=a’+2b*> va n=c>+2d’.
Tacod mn=(a’+2b>)(c* +2d*)=a’c> +4b°d* +2a’d* + 2b°¢c’

= (azc2 —4abcd +4b2d2)+ 2(aza’2 +2abcd +b202)
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= (ac—2bd)* +2(ad + bc)’ .
Dit x =ac—2bd, y=ad +bc thi x, y 1a cac sb nguyén va mn = x> +2y>.
Mit khac m,n 1a cac sb nguyén duwong nén mn 1a sb nguyén duong.

Vay mneT.
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