S3 GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI CAP TINH THCS

HUNG YEN NAM HQC 2024 - 2025
o M@n thi: TOAN ‘
PE CHINH THUC Thoi gian lam bai: 150 phit, khéng ké thoi gian phat dé

Ciau 1 (4,0 diém).

a) Cho A=\/_3 > Vi x=\/\/§-l+\/6-\/49—8\/§ Tinh T=A+A*+ A’ +...+ A",
X +

b) Cho a,b duong thod man a#b;2a+b=1.

Ja-b JZ+J5)(1 1)

Ja+o Ja-Jb \a b

Tim gia tri nho nhat cia biéu thic Q =(

Ciu 2 (4,0 diém). ' '
a) Trong mit phing toa dd Oxy, viét phuong trinh dudng thing (d) c6 hé s6 goc 4m di
qua diém M(-1;-5) va giao véi parabol (P):y =4x* tai ding mot diém.

VP -y+Dx=-y -y+x=0 ()

b) Giai hé phuong trinh: .
232y ~x? =3yt 1= x* + 3 +1 (2)

Cau 3 (4,0 diém).
a) Tim tat ca cac cdp gia tri nguyén (x;y) thda man phuong trinh

x?y? —4xy? —-2x° +5x* +4y* +4x-32=0.
b) Mot hop chira 9 thé dugc danh s6 tir 1 dén 9. Léy ngéu nhién tir hop ra hai the.
Tinh xéac sudt cua bién co £: “Tich hai s6 ghi trén thé la mét s6 chan”.
Ciu 4 (2,0 diém). Tam gidc ABC cé cic géc B va gbc C nhon théa man diéu kién
sin? B+sin’C  tan’ B+tan’C
cos’ B+cosC 2
Ciu 5 (4,0 diém). Cho tam gidc 4BC nhon ndi tiép trong dudng tron (0) . Céc dudng cao
AD,BE,CF cuatam giac ABC cit nhau tai H.Goi M la trung diém cua canh BC.

. Ching minh tam gidc 4BC can.

a) Chimg minh: OM = %AH .

b) Goi K la giao diém cic dudng phén gidc cia cic goc ABH va ACH.
Chirng minh dudng thing MK di qua trung diém cuia doan AH .

Cau 6 (2,0 diém). Cho ba sb thuc duong a,b,¢ thoa man didu kién ab + be +ca = 2025 .

va? +2025 +/b* +2025 +c? +2025
Vab +Jbc +ea '

-------------------- HET -

Tim gié tri nho nhét cua biéu thirc P =
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1 Dé thi
Bai 1 (4 diém).
(a) Cho A = \/53+2 v6iz = \/\/3 —1+ \/6 — V49 — 8V3. Tinh T = A+ A2+ A3 4. 4 A%0%,

(b) Cho a,b > 0 thod man a # b va a +2b = 1.
Tim gia tri nhé nhat clia biéu thic

(vai a1y
Vaivh Va-vb '

a b

Bai 2 (4 diém).

(a) Trong mit phang toa do Oxy, viét phuong trinh duong thang (d) c6 hé s6 géc am di qua
diém M(—1;—5) va giao v6i parabol (P) : y = 4z? tai diing mot diém.

(b) Giéi hé phuong trinh

W —y+DVr—y’ —y+a=0
202y — 2?2 =3P+ 1=/ + 18 +1
Bai 3 (4 diém).
(a) Tim téat ca cac cap gia tri nguyén (x,y) thod man phuong trinh

2?y? —dxy? — 223 + 522 + 4y° + 42 —32=0

(b) Mot hop chita 9 thé duge danh s6 tir 1 dén 9. Ly ngau nhien tit hop ra hai thé. Tinh xéc
suat clia bién ¢6 E: "Tich hai s6 ghi trén thé 13 mot s6 chan".



Bai 4 (2 diém). Tam gidc ABC ¢6 /B va ZC la cac géc nhon thod méan diéu kien

sin? B + sin2 C tan B + tan? C
cos2 B+ cos2C 2

Chitng minh rang AABC 1a tam giac can.

Bai 5 (4 diém). Cho AABC nhon noi tiép (O). Cac duong cao AD, BE va CF cat nhau tai
H. Goi M la trung diém ctia canh BC.

(a) Chitng minh rang: AH = 20M

(b) Goi K la giao diém cac duong phan giac ZABH va Z/ACH. Chitng minh ring dudng thang
MK chia doi AH.

Bai 6 (2 diém). Cho 3 s6 thuc duong a, b, ¢ thod man diéu kien ab + be + ca = 2025. Tim gid
tri nhé nhat cta biéu thic

Va2 + 2025 + Vb2 + 2025 + V2 + 2025

P =
Vab + Vbe + \/ca

2 Ldi giai

Bai 1 (4 diém).

(a) Cho A = , VOl & = \/\[ -1+ \/6 — /49 — 8V3. TInh T = A+ A2+ A3 .. 4+ A%0%,

\f 2’
(b) Cho a,b > 0 thod méan a # b va a + 2b = 1.

Tim gia tri nhé nhat ctia biéu thic

(vVa-Vvb Va+Vb\ (1 1
_<¢a+¢5‘ﬁ—¢5)<‘>'

b

Loi gidi.
(a) Dieu kien: z > 0.

Bién déi lien tiép x ta dudc

a::\/\/§—1+\/6—\/49—8\/§:\/ﬁ—1+\/6—‘¢1T8—1’:\/\/5—1+‘\/§—2‘:1.

Do do6
3 3 .
V42 142
Neén
T=1+12+13+ ... +120% =14+ 14+1+...+1=2025.
2025 s6 hang 1
Vay T = 2025 O



(b) Bién doi biéu thitc Q va ap dung bat dang thic AM-GM ta duge

_ <\F—\/B_\/E+\/l3> (1 1)

Va+vb  Ja—+Vb b
(va—vb)* - (Va+vb)? < )
(Va+ vb)(va—Vb) ab
<a—b> ab)

L R

Vab m

_(2;/;)28\/5

Dau déng thitc xay ra khi va chi khi 2a = b hay a= i va b= %

Vay max Q) = 8v/2 dat duge khi va chi khi a = Z va b=

N =

Bai 2 (4 diém).

(a) Trong mat phang toa do Oxy, viét phuong trinh duong thang (d) c6 hé s6 géc am di qua
diém M (—1;—5) va giao v6i parabol (P) : y = 422 tai ding mot diém.

(b) Giai hé phuong trinh

WV —y+)Vr—y —y+z=0
202y — 2?2 =32+ 1=/ + 98 +1
Lai gidi.
(a) Goi duong thing can tim 1 (d) : y = az + b v6i a < 0.
Vi duong thang (d) di qua diém M (—1; —5) nén —5 = —a + b hay b =a — 5.
Do dé ta ¢6 (d) : y = ax +a — 5.
Goi giao diém ctia duong thang (d) va parabol (P) 1a W(xa,y4) va giao diém nay la duy
nhét theo gia thiét.
Thé thi
Yya=axa+a—>
Yo = 4:3124

41‘?4 =args+a—>5
42’ —azp—a+5=0
Vi tinh duy nhét ctia x4 nén A, , = a’®+ 16a — 4%2.5 = 0.

Do d6 a = —20 (thod man) hodc a = 4 (khong thod man).
Cudi cung, ta c6 duong thang can tim 1a (d) : y = —20a — 25. O

(b) Diéu kien: 2 > 0va 2® + 4% +1>0

Ta co6
{<y2—y+1>f—y3—y+m=o (1)

20%y? — 22 =3y +1= /2P + 8 +1(2)



v +1l=a
Dat ¢ —y =15
Vr=c
Phuong trinh (1) tré thanh
(a+b)c+ab+c*=0
(c+a)(c+b)=0

Truong hop 1: a+c = 0.
Trd lai phép dat, ta ¢

Y +1+vz=0

Volyvig?4+1+y/2>0+1+0=1>0

Truong hgp 2: ¢+ b = 0.
Tré lai phép dat, ta co:

xTr =

Ve =y
y? (y=>0)

Thay y? = x vho phuong trinh (2) ta dugc

203 —x? —3x+ 1=V +at+1
203 —1? —3x4+1=/(23—z+1) (22 +z+1)

22 —2+1)— (@®+r+1)=/(@P —a+1)(a2+2+1)

2p* — ¢* = pq

Ditp=va3 —z+1,g=va?+z+1th

2p* — ¢* = pq
2p* —pg—q* =0
(P—q)(2p+q) =0

Vi2p+q>0nénp=gq.
Trd lai phép dit, ta co

Vad—z+1=vVa2+z+1
?—z+l=2+z+1
z(z> —2—-2)=0
z(x—1)(z+2)=0
z(x—1)=0 (x+2>0)

e V6i x = 0 thi y = 0 va thoad man.
e V6i z = 2 thi y = v/2 va thod man.
Vay hé phuong trinh c6 nghiem (x,y) 1a (0;0) va (2;v/2)

Bai 3 (4 diém).



(a) Tim tat ca céc cip gia tri nguyén (z,y) thod man phuong trinh
22y? —dzy? — 223 + 52 + 4% + 42 —32=0
(b) Mot hop chita 9 thé duge danh s6 tit 1 dén 9. Lay ngiu nhién tit hop ra hai thé. Tinh x4c
suat ctia bién c¢d E: "Tich hai s6 ghi trén thé 13 mot s6 chin".
Loi gidi.
(a) Ta co
22y? —dzy? — 223 + 52 + 4% + 42 —32=0
y? (2% — 4o +4) = 22° — 52 — 4o + 32

Néu z = 2 thi 2.23 — 5.2 — 4.2 4 32 = 0 hay 20 = 0, vo ly.
Do d6 x # 2 Ta ¢6

o 2x3 —ba? —dx + 32
v 2?2 —4x + 4
20

=243+ o ()

V‘lx,yEZnéntﬁ’(l)tacéﬁeZ

Hay 20 : (z — 2)%, ma (x — 2)? 12 mot s6 chinh phuong nén ta xét cac trudng hop sau:
Trudng hop 1: (v —2)%2 = 1.

o Véiz—2=1thiz=3vay?=29 voly.
e Virx—2=—-1thiz=1vay=>hoicy=—5.
Trudng hop 2: (z — 2)% = 4.
e V6ix—2=2thixz=4vay=4hoicy=—4.
o Véiz —2=—-2thiz=0vay? =8, voly.
Vay cac cip sO nguyen (z,y) thod man la (1;5); (1; —5); (4;4) va (4; —4) O
(b) Xét phép thit lay ngdu nhién tit hop ra hai thé.
Vi 1a 4y ngau nhién tit hop ra hai thé nén cac két qua 14 dong kha ning.
Xét bién c¢d E: "Tich hai s6 ghi trén thé 1a mot s6 chan".
S6 cac két qua co6 thé la: ? = 36.
Truong hop 1: C6 mot thé mang s6 chan, thé con lai 1a s6 18.

S6 cac két qua thuan lgi 1a: 4.5 = 20.
Truong hgp 2: C4 2 thé déu mang s6 chin.

S6 cac két qua thuan loi la: 7 =6
Do do

Bai 4 (2 diém). Tam gidc ABC c¢6 /B va ZC la cac géc nhon thod mén diéu kién

sin? B + sin?2 C _ tan? B + tan? C
cos2 B +cos2C 2 '

Chitng minh rang AABC 1a tam giac can.



Loi gigi. Bién doi lien tiép gia thiét ta duge

sin? B +sin?2C B tan? B + tan® C

cos2 B 4 cos2C 2
sin® B + sin® C tan? B + tan® C
COS,QB4—COSQC’+ - 2 +1
sin? B + sin? C' + cos? B + cos2C tan? B + tan® C
cos? B + cos? C - 2 1
2 _tanzB—l—l—i—tanQC—l—l
cos2 B +cos2C 2
4 1 1
cos? B+ cos2C cos? B + cos? C
(cos® B + cos? €)% = 4 cos® B. cos? C
(cos? B — cos?C)2 =0
cos B =cosC
/B =/C
Do d6 AABC can tai A. O

Bai 5 (4 diém). Cho AABC nhon noi tiép (O). Cac dudsng cao AD, BE va CF cit nhau tai
H. Goi M la trung diém ctia canh BC.

(a) Chiing minh rang: AH = 20M

(b) Goi K la giao diém cac duong phan giac ZABH va ZACH. Chitng minh riing dudng théng
MK chia doi AH.

Lai gidi.
(a) Goi AA’ 1a duong kinh cta (O)
Ta c6 LZACA" =90° nen A'C L AC
Ma BH 1 AC nén BH | A'C
Tuong tu, ta c6 CH || A'C
Do d6 tit gisc BHC A’ 14 hinh binh hanh nén M 1a trung diém A’H
Ma O la trung diém AA’ nén OM la duong trung binh ctia AAHA’ nén AH = 20M.



(b) Goi I la giao diém ctia MK vai AH.
Ta c6

/KBC+/KCB=/EBC+/FCB+ /KBE+ /KCF = /BAC +90° — ZBAC = 90°

Do d6 ABKC vudng tai K.
Ma M la trung diém BC nén MB = MC = MK.
Suy ra AKMB can tai M. Thé thi

/KMH=/KMB—-/HMB =180° -2/KBM — /ZHMB
Ma
/AAH =/HAC - ZAAC =/BHM — /ABC =180° —2/KBM — /HMB

Nen /KMH = ZAA'H suy ra IM || A’A.
Theo dinh 1y Thales thi I phai la trung diém AH.

O

Bai 6 (2 diém). Cho 3 s thyc duong a, b, ¢ thod man diéu kién ab + be + ca = 2025. Tim gia
tri nhoé nhat ctia biéu thc

Va2 +2025 + Vb2 + 2025 + V2 + 2025

r
Vab 4+ Vbe + \/ca

Loi gidi. Ap dung bat ding thitc Bunyakowski ta dugc

Va? +2025 = Va2 + ab+ be + ca = \/(a + b)(c + a) > vac + Vab

Chttng minh tuong ti v6i cac bién con lai roi cong theo vé ta duge

2(Vab + Vbe + \/ca)
P> =2
Vab + Vbe + \Jca
Dau "=" xdy ra khi vd chi khi a = b = ¢ = 15v/3. Vay max P = 2 dat dugc khi va chi khi
a=b=c=15V3. ]
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