SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT

HUNG YEN NAM HOC 2025 - 2026
Mon thi: TOAN
PE CHINH THUC Danh cho thi sinh du thi vao lop chuyén Toén

Thoi gian lam bai: 150 phit, khong ké thoi gian phat dé
Cau I (2,0 diém)

|, 3Jx+10 x+4\/;+4_2
x—4 xJx-2x-4Jx+8 4Jx '

1) Tim didu kién x4c dinh va rit gon biéu thirc M .
2) Pt N = M.(9x-zJ§ +4) . Tim gi4 trj nho nhét ciia biéu thic N .

Cho biéu thirc M =[

Cau II (2,0 diém)
1) Trong mit phing toa do Oxy, cho dudng thing (d):y = x+m va parabol (P):y=2x*. Tim tit ca gi4

trj ciia tham s& m sao cho dudng théng (d) cét parabol (P) tai hai diém phén biét c6 hoanh do x; X, théa
& 2 2 2 2
man (2"1 —x,—m) +(2xz —x,—m) =4,
X +x-xy? =2 (x—y’)J
56x% +20(x* - y?) = fax(8x+1) -2
Cau III (2,0 diém)

1) Tim tét ca nghiém nguyén (x; y) ciia phuong trinh
(Jc2 -&-3)y2 —(x—2y)(x+2y+1)=25x+2y+169.

2) Mot thiing c6 40 qua béng cé kich thude va khéi luong nhu nhau, trong d6 c6 mdt sé qua béng mau
5, mdt s& qua béng mau xanh, con lai 14 nhimg qua bong mau khac. Lay ngau nhién mt qua béng trong

2) Giai hé phuong trinh

thiing. X4c suit dé ldy dugc qua bong mau do 14 %, x4c suit dé 14y dugc qua béng mau xanh la % Tim

s6 qua béng c6 mau khac mau do va mau xanh.
Céau IV (1,0 diém)
Cho hinh chirnhat ABCD, ¢c6 AB=9c¢m, BC=6cm. Goi K latrung diém ctia AD. Trén canh 4B

ldy diém H sao cho AH =2cm. Tinh cos HCK .
Cau V (2 diém)

Cho dutmg tron (O; R) va diém I cb dinh ndm trén dudng tron  (O; R). Goi 4,B Ia céc giao
diém cua hai dudng tron (O; R) va (I; R), P la diém thay ddi trén cung nho AB cuia dudmg trdn (I; R).
Pudng thing qua P va vudng géc véi IP cét duomg tron (0; R) tai M, N.Ké PH vudng goc véi IM

tai H, PK vudng géc véi HV tai K.
1) Chimg minh ring bdn diém I, H, P, K ciing thudc mét dudng tron va HK vudng géc véi OI .

2)Khi P thay ddi trén cung nhd 4B ciia dudng trdn (Z; R), tim gid trj 16n nhét ctia dién tich tam gidc JHK .
Ciu VI (1,0 &iém) ,
Cho céc s6 thuc dwong x, y, z. Tim gi4 trj nho nhét cia biéu thirc
P V252 + 2y + 5 & 2y +2yz+ 22 " V222 +22x + X2
x+2y y+2z z+2x .
HET.
Thi sinh khong dwoc sic dung tai ligu. Can b coi thi khéong gidi thich gi thém.
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Cau L.
x—4#0 x#4

a. Dibu kién x4c dinh: {xv/x —2x—4/x 4820 (x—4)(Wx -2) £ 0 < x> 0,x £ 4.
\/;;tO,xZO x>0

Ta co:

+
x—4 xJx-2x-4/x+8 4/x

:( Jr-2 . 3x+lo j(x—4\/¥+4J
(x-DWx-2) (x—4)Wx-2) 4x

44/x +8 Wx-27 1

M:( 1 3Wx +10 j(x+4\/§+4_2j

T Wx—22(Wx+2) alx Ax

Vay Mzi,x;t4,x>0.

Jx
9x—2+x +4 4 2 Y
b. Ta co: N =M.(9x—2\x +4 =—=9\/§+——2z(34\/_——j +10>10.
( P ¥ U
A . _ P , P 2 2 4
Nhu vay min N =10. Dau bang xay ra khi va chi khi 3 x=T<:>\/_=§<:>x=§.
X

Cau IlI.

a. Gia sir (d) cat (P) tai hai diém phan biét. Khi ¢6 phwong trinh hoanh do 2x> = x+m c6 hai

nghiém phan biét x,, x,.
Ta ¢6: 2x”> —x—m =0 c6 hai nghiém phén biét x,,x, khi A=1+8m > 0.

Khi do: 2x7 —x,-m=0<2x) —x,—m=x,—x,. Tuong tu 2x; —x, —m=x, —x,.
. R . | m
Theo dinh 1y Viet thi x, +x, :E’xlxz = —?
Nhu vay 4= (2)(12 % —m)’ +(2x22 X —-m)’ = (x, _x2)2 +(x, _xl)z < (x _Xz)z =2.

1 7 ) .
Hay la: 2 =(x, +x,)" —4x,x, = i 2m <> m= e Thir lai ta thay thod man.
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A 7 \ s s : A 1 5 ~ A A N e ,
Vay m= 3 la gia tri can tim thod man yéu cau bai toan.
b. biéu kién: x—y* >0. Ta co:
Pit a=+x—y*> >0. Tu (1) khi d6
X +x(x=y)=-2{y(x-y’) =0 x +ax’ -2a’ =0 = (x—a)(x” +2ax+2a°) =0.
Ma x> +2ax+2a’ =(x+a)’ +a>>0. Suyra x=a < x=+/x—y°,x>0. (*)
Ta binh phuong hai vé (*) 1én ta c6: y> =x—x". Thay vao (2) thi

56x7 +20(x* —x+x%) =3/4x(8x +1) =2 <= 96x> —20x + 2 =3/4x(8x +1).

Ta co: 63/4x(8x+1) <33/2.16x.(8x +1) <24x+3.
Va 6.(96x% —20x+2) = (576x> —144x +9)+24x+3 = (24x —3)* +24x +3> 24x +3.

Nhu vay 96x> —20x+2 > 3/4x(8x+1), ddng thire xay ra khi va chi khi

2=16x:8x+1<:>x:%.(tm)

1 V7|1 7] ..
Suyra y°=x—x’=—=y=+—. Thir lai cac cip [g,%}[g,—%J déu thoa man.

8 8

: 1 V7 )(1 7
Vay hé phuong trinh c6 cac nghiém la: [g,%}[ \/_j

Cau III.

1. Gia sir phwong trinh (x* +3)y” —(x —2p)(x + 2y +1) = 25x + 2y +169(*) ¢6 nghiém nguyén. Ta co

phuong trinh (*) trong duong
XY 47y —xT —x+2y=25x+2y+169 & (x> +7)y* = x> +26x+169 = (x +13)°.
Nhu vay x?+7 1a s6 chinh phuong. Pat x> +7 =z%,z 13 s6 nguyén duong.

Khid6 7=(z-x)(z+x). Do z—x+z+x=2z>0. Ta xét hai truong hop:
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—x=1
Truwong hop 1: SRS g Suyra y* =16 < y=+4.
z+x=7 z=4

z—x=17 x=-3 25 5 )
Truwong hop 2: o .Suyra v =""< y=+=. (loai
g hop {Z+x:1 {_4 yray =—-oy=i- (loai)

Nhu vay phuong trinh (*) c6 cac nghiém (x, y) thod man 1a (3,4),(3,—4).
2. Goi s6 qua bong c6 mau do, mau xanh trong thung 1an luot 1a: X, y.
S6 cach lay ngau nhién mot qua bong tir trong thing 13 40 (cach).

S6 cach dé lay duoc mot qua bong mau do 1a: x (cach).

Vi xéc suét dé 1y duoc qua bong mau do 1a % Nhu vay 410 = % < x=12.

S6 cach dé lay duoc mot qua bong mau xanh 1a: y (cach).
Vi xac suit dé 14y duoc qua bong mau xanh 1a % Nhu vay 410 = % < x=15.

Do d6 s6 qua bong co6 mau khac trong thing 12 40 - 12 - 15 =13.
Vay s6 qua bong c6 mau khac xanh va do 1a 13 (qua).
Cau IV.

Ké dudng cao HI cua tam gidc HKC. Do K 1a trung diém AD nén AK = KD =3 (cm). Ta co:
BH = AB— AH =9-2="7(cm).

Ap dung dinh 1y Pitago cho céc tam giac vuong KAH, BHC, KDC thi

KH?=AH?*+ AK*=13,KC*=KD?*+ DC* =90, HC* = HB* + BC* =85.

4



CLB Toan Co Sé
Ph(‘)ng NOi Dung

Suy ra KH =+/13,KC =310, HC =/85(cm).
Tacod: KH® =HI* +KI* = HC* - IC* +(KC - IC)* = HC* + KC* - 2KC.IC.

. . IC
Ma tam giac HIC vuong tai / nén cos ZHCK = HC < IC =HC.cos ZHCK.

Nhu vay KH* = HC* + KC* —2KC.HC.cos ZHCK.

HC>+KC?—KH® 85+90-13 27+/34
2KC.HC 2853410 170 °

Do d@4: cos ZHCK =

27434

170

Vay cos ZHCK =

Cau V.
1) Goi C 1a giao diém ctia OI va HK, va D 1a trung diém cua IP.
Do tam giac /PK vudng tai K va tam giadc IPH vudng tai H nén DK = DP = DI = DH.

Nhu vay bondiébm P K, I H thudc cung mdt duong tron.
Ta cd: ZIKH = %ZIDH = /HPI = /PMI = %LNOI .

Suy ra ZCIH + ZIKH = w " % ZNOI =90°.

Vay HK vudng gbc Ol tai C.
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2) Ta goi giao ciia PH, PK véi (I,R) lan lugt 1A E, F.

Do tam giac IPE can tai I ¢6 IH vudng goc EP nén H 1a trung diém PE.

Gia sir AH cit (O,R) tai B’ thi HA.HB'= HM .HI = HP* = HP.HE.

Nhu vy tir gidc APB’E ndi tiép. Hay B’ thudc (/,R) nén B’ tring B.

Do do H thudc AB, tuong tu thi K cling thudc AB.

Nhu vay 4,H,K, B théng hang.

Ta ¢6 AO = AI, BO = BI nén AB 1a dudng trung truc caa OI nén C 1a trung diém OI

1 1 R R’
Taco: Sy = EIC.HK = Z.IO.HK < Z.IP = e (do IP 1a @uong kinh cua duong tron (D, DI))

(s 1
Dau bang xay ra khi va chi khi R=1P=HK = EEF . Ttrc 1a EF 1a duong kinh cua (/,R). Hay P
trung véi O.

2

R
Vay GTLN cua S, la Tkhi P tring vé1 O.
Cau VL.

C-

S
Ta c6: 5(2x° +2xp+3°) = (22 +12 [(x + )2 + x| = (2(x + y) + xF = Bx+2y)".

Suyra (x+ ) +x° >

2 2 2 2 2
(3x+52y) hay A2X"+2xy+y S 3x+2y 1 (1+ 2x J

x+2y  AS(r+2y) V5L x+2y

Chiing minh tuong tu ta cling c6:

2 2 2 2 2 2
N2y +2yz+z 1 (1_'_ 2y }\/22 +2zx+Xx S 1 (14_ 2z j

> — >
y+2z Js y+2z z+2x Js z+2x

Khi d6 ta cong vé theo vé va ap dung bat dang thirc cong mau thi

3 2 X y z 3 2 x? y° z°
P>—+— + + =—F=+—F—| 5 +— +—
Js s x+2y y+2z z+2x V55 x +2xy y +2yz z"+2zx

2
32 (x+y+2) 3,2 .5

v

—t+—=. =——+—F
\/E \/§x2+y2+zz+2xy+2yz+22x \/E \/E

Vay min P =+/5. Diu bang xay ra khi va chi khix =y = z.
6
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