SO GIAO DUC PAO TAO KY THI TUYEN SINH LOP 10
LAO CAI NAM HOC: 2024 — 2025
Mén: TOAN (chuyén)
Khoa thi ngay: 5/6/2024
Thoi gian lam bai: 150 phit (khéng ké thoi gian giao dé)
Cau 1. (2,0 diém)

xNx =3 _2(\/;—3)+\/}+3
x=24x-3  Jx+1  3-Jx’

b) Cho a,b,c 1a céac so thuc duong thoa man a+b+c —\/E —\/b_c — \/5 =0. Tinh gia tr1 cua biéu thurc

4202 52024 2025
+2024 + 2025 :
2023 2024 429

vol x>20;x#9.

a) Tinh gi4 tri nho nhat ctia biéu thiuc P =

P=2023

Cau 2. (0,5 diém). Goi S 1a tap hop céc so tu nhién c6 3 chir s6. Lay ngau nhién mét so tir tap hop S .
Tinh xéc suat dé lay dugc mot s6 chia hét cho 7.

Cau 3. (1,0 diém)

Mot cira hang ban gao trong 4 ngay lién tiép va mdi ngay (ké tir ngay dau tién) luong gao ban ra bang %

: AR , . 1
lugng gao con lai cua ngay hom trude. Tinh 7 bi€t rang lugng gao con lai sau ngay thir tu bang 6 luong

ga0 ban dau.

Cau 4. (1,0 diém)

1 | 1 <a+b+c.

a) Cho a, b, c la cac s thuc duwong. Chimg minh rang ; +— +—= <
a +bc b "+ac c +ab 2abc

b) Cho x, y la cac sb thuc duong thoa man xy >1. Tim gia tri nho nhat cua biéu thirc

p=_2_, F | 1 :
y+1 x+1 xp+1

Ciu 5. (1,0 diém)
a) Cho x, y la cac so nguyén duong sao cho x* +2y la s6 chinh phuong. Chirg minh rang x* + y 1a
tong cua hai s6 chinh phuong.

b) Tim tat c& cac cdp so nguyén duong (x;y) théa man (x2 +1)(y2 +l)+2(x—y)(1—xy) =4(1+xy).

Ciu 6. (1,0 diém). Cho 2 phuong trinh: 2x° +x—m"+2m—15=0 (1) va 2x* +3x—m’ +2m—14=0 (2).
Tim tat ca cac gia tr1 cua tham s0 m sao cho phuong trinh (1) ¢6 hai nghiém phan bi€t x,,x, va phuong
trinh (2) ¢6 hai nghiém phan biét x,,x, thoa man: x; +x; +x; +x; =3x,Xx,.

Cau 7. (3,5 diém). Cho nira duong tron (O; R) duong kinh AB. Goi M 1a mét diém thudc nira duong
tron da cho (M khac A4 va B), H 1a hinh chiéu cua M trén AB.Puodng thang qua O va song song vdi
MA cit tiép tuyén tai B ctia nira dudng tron (O) tai diém K .

a) Chirng minh tr giAc OBKM ndi tiép.

b) Go1 C, D lan luot 1a hinh chi€u cua H trén cac duong thang MA va MB . Goi [ la giao diém cua
AK va MH . Ching minh / la trung diem CD.



¢) Goi E, F lan luot 1a trung diém cia AH va BH . Xac dinh vi tri ciia diém M dé dién tich tor giac
CDFE dat gia tri 16n nhat.



9 HUONG DAN GIAI
Cau 1. (2,0 diém)

xvx =3 _2(\/;—3)+\/§+3
x—20x-3  fx+1  3-+/x’

b) Cho a,b,c 1 cac sé thuc duong théa man a+b+c—~lab —/bc —Jca =0. Tinh gia tri ctia biéu thirc

a2023 b2024 c2025
+2024 + 2025 .
02023 C2024 a2025

a) Tinh gi4 tri nho nhat cta biéu thiuc P = véi x>0;x#9.

P=2023

Loi giai
xx =3 _2(\/;—3)+\/§+3
x=20x=3  Jx+1  3-x

_ x\/;—3—2(\/;—3)2 —(\/;+3)(\/;+1)
[V +1){x-3)

a) Taco P=

(‘/;_3)(’”'8) x+38

()

9 9
=/x—1+ =Jx+1+ —2
Jx +1 Jx +1

9

'\/;+1

—2=4

Ap dung bat dang thirc Co6si ta cd6 P> 2. \/(\/; + l)

9

\/;+1

SAx+1=3<x=4

Dau “=" xay ra khi Jx+1=

Vay min P=4 ta1 x=4

b) Ta co a+b+c—\/E—\/E—\/2;:O

<:>2a+2b+2c—2\/z—2\/a—2\/a=0
o (Na—B) +(Vb—e) +(ve-va) =0

& g=b=c>10

4203 52024 2025
+2024 + 2025
2023 (2024 720%

=2023+2024+2025=6072

Thay vao P =2023

Cau 2. (0,5 diém). Goi S 1a tap hop céc s6 ty nhién c6 3 chit s6. Lay ngau nhién mét sb tir tap hop S .
Tinh xac suat dé lay dugc mot s6 chia hét cho 7 .



Loi giai

Taco S={100;101;102; ...; 999}
Suy ra khong gian mau Q=S = n(Q)=900
Goi 4 1a bién c6 “ lay duoc s6 chia hét cho 77 = 4={105;112; .. .; 994}

:>n(A)=994;105+1 =128.

n(A) 128 32

VAy xac suat xay ra bién cd 4 1a P(A) = = =
o J A n(Q) 900 225

Céu 3. (1,0 diém) ’ ) q ‘ ‘
Mot ctra hang ban gao trong 4 ngay lién ti€p va mo1 ngay (ké tir ngay dau tién) luong gao ban ra bang »%

: S : \ 1
luong gao con lai cua ngay hom trudc. Tinh 7 biét rang lugng gao con lai sau ngay thir tu bang 6 luong

gao ban dau.

| Loi giai
Piéu kién 7 >0 (%)

Goi luong gao ban dau ctia ctra hang 1a A (don vi khoi luong, 4>0)

X a v
Luong gao ngay dau tién ban duocla 4. —.| 1 ———
ng gao ngay . 100 ( 100)

Luong gao con lai sau ngay dau tién ban 1a 4 _ 4= A | 1- I
100 100

7 v
Luong gao ban trong neaythrhaila 4. —.| 1———
NG g g ngay 100 ( 100)

2
Luong gao con lai ban trong ngay thirhaila 4. | 1— N dr— [ 1= B A s
100 100 100 100

3
Tuong tu suy ra lugng gao con lai sau ngay thir ba ban 1a A. (1 - IOLOJ

4
Luong gao con lai sau ngay thir tu ban 1a A. (1 - ﬁj

4
\ A 1
Theo dé ra ta c6 phuong trinh A. (l—L) ol pa e U s o BGE ( thoa man)
100 16 100 2

Vay r=50(%).



Cau 4. (1,0 diém)
1 1 | @ +b+c

2 + 2 + 2 -
a +bc b °+ac c¢ +ab 2abc

a) Cho a, b, c¢ 1a cac so thuc duong. Ching minh rang

b) Cho x, y la cac so thuc duong théa man xy >1. Tim gia tri nhd nhat cta biéu thirc

P g . ¢ 1 ;
y+l x+l ap+1
Loi giai
o 2 2 2
) Bils tine thike 48 diotrons duona vl —or. g 2008 o SO0 o aibea (1)

a’+bc b*+ac ¢’ +ab

; P a3 2
Ap dung bat dang thtrc ta AM-GM ta c6 a’ +bc > 2a+/bc = o <+Jbc

a’ +bc
2 2 2
Tuong tu suy ra 2abc + zabc + 2abc <Jbc +ac ++Jab (2)
a+bc b"+ac c" +ab
Ap dung bat déng thic ta AM-GM ta cba+b > 2+Jab
Tuong tu suy ra Jbe +~Jac +ab <a+b+c (3)
Tu (1), (2) va (3) suy ra dpcm.
Dau “="xayrakhi a=b=c
2 2 2
+
b) Ta co * Xy L @ VO A 1 > (x y) + 1 (BDT Cauchy Schwarz

y+l x+1 xp+1  xy+x xwy+y v+l 2xp+x+y  ap+l
dang Engel)

Str dung (x+y)2 > 4xy suy ra

(x+y)2 R (x+y)2 ) 1 :2(x+y): 4
2xy+x+y  xy+1 (x+y)2+x+y (x;y)2+1 x+y+2  (x+y) +4
Dit £ =x+y > 2xy >2

3
Ta thay & + : >3 (t—2) > (0 luon ding vé1 mot £ > 2

t+2 t2+4_5®2(t+2)(t2+4)
_— 3, .
Vay rmnP:E ta1 x=yp=1.

Ciu 5. (1,0 diém)



a) Cho x, y la cac s6 nguyén duong sao cho x> +2y 1a s6 chinh phuong. Chirng minh rang x* + y 1a
tong cua hai s6 chinh phuong.

b) Tim tat ca cac cdp s6 nguyén duong (x;y) théa man (x2 + 1)(y2 +l)+2(x—y)(1—xy) =4(1+xy).

Loi giai
a) Theo dé bai: x* +2y=m" vdi meN
=2y=m"—x"
x 1 y S m+x m-—Xx.. ., z x
—>m va X cung tinh chan I¢ = > ; > 1a cac sO nguyeén.
. 2 , m’—x’ 2(m2+x2) m—xY (m+x)
Taco: x*+y=x"+ = — i
2 4 2 2
Ta c6 diéu phai chirmg minh.

b) (x2 -I—l)(y2 +1)+2(x—-y)(1—xy):4(1+xy)

o xP+yt =2xy+x°y’ —2xy+l+2(x—y)(1—xy)=4

& (x=) +(1-x) +2(x~y)(1-x1) = 4

& (x—y+1-xy)° =4

& (1-y)(x+1)° =4

< (y=D(x+1)=2 (vi x, y nguyén duong)

x+1=2 {le
=

Do x nguyén duong = x+12>2 nén ta co { {1
y—1=

Ciu 6. (1,0 diém). Cho 2 phuong trinh: 2x* +x—m* +2m—-15=0 (1) va 2x* +3x—m’ +2m—14=0 (2).
Tim tat ca cac gia tr1 cua tham s6 m sao cho phuong trinh (1) ¢6 hai nghiém phan biét x,,x, va phuong
trinh (2) ¢6 hai nghiém phan biét x,,x, thoa man: x; +x; +x; +x; =3x,x;.

Loi giai
Ta thdy ca hai phuong trinh (1) va (2) c6 cung biét thie A =8(m—1)>+113>0 = A >10 va x,, x, trai
dau; X, X,trai dau.

2 2 2 2 A \ \ ~ A
Do x; +x; +x; +x; >0 nén x,x, >0 suyra x, va x, mang cung mot dau.

1A “3-JA A+4JA+3
PRI 16
—
—1+JA 3+JA A—4JA+3
ST T T T T 16



Ap dung dinh 1y Vi-ettacé x7 +x2 +x; +x, = (x] + X, )2 —2%.X, + (x3 X, )2 —2x,x,

59 1 5 A+5
=2(m-1)°+—===-(8(m—1)* +113)+= =——=
fm—1) 2 4(( ) )4 4
—A+5_3.A+4A+3
| 4 16
A+5_, A-4A+3
4 16

—

JA =1 (ktm)
JA =11
JA =11 =

Giai (3) ta dugc A—12JA +11=0.<

2 . m=2
S8(m-1)" +113=121(m-1)" =1
m=0
VA =-1 (kt
Giai (4) ta dugc A+12JA +11=0 < VA )
JA =—11 (ktm)

Vay m e {0;2} :

Cau 7. (3,5 diém). Cho nira duong tron (O;R) dudng kinh AB. Goi M 1a mot diém thudc nira duong
tron da cho (M khac 4 va B), H 1a hinh chiéu cia M trén 4B . Puodng thang qua O va song song voi
MA cit ti€p tuyén tai B cua nira dudng tron (O) tai diem K .

a) Chung minh t& giac OBKM ndi tiép.

b) Goi C, D lan luot 1 hinh chiéu cia H trén cac duong thang MA va MB . Goi I 1a giao diém cua
AK va MH . Ching minh / 1a trung diém CD.

¢) Goi E, F lan luot la trung diém cua AH va BH . Xac dinh vi tri cia diém M dé dién tich tir giac
CDFE dat gia tri 16n nhat.

Loi giai



a) Taco OM =0OB, ma OK | MB nén OK la duong trung truc cua doan MB . Khi d6: KB = KM ma
KB la tiép tuyén cua (O) va aOMK =aOBK (c-c-c).

= KMO = KBO =90

— Tu gidc OBKM ndi tiép (tr giac co tong hai goc d6i bang 180°).

b) Goi N la giao diém cua BK va AM .

Vi AN//OK , ma O la trung diém AB nén K la trung diém NB.
IM KN

Ap dung dinh 1y Thales, ta co: = T | = IM =IH hay I la trung diém cua MH .

Vi MCHD 1a hinh chir nhat nén / ciing 1a trung diém CD.

c) Vi MCHD 1a hinh chitr nhat nén /C=1H .
1

Xet tam giac ACH vuong tai C co E la trung diém AH ,ta c6: CE = EAH =B .
[ [E chung

Xet hai tam giac IEC va [EH ,taco: {IC=IH =alEC =aIEH (c-c-c)
EC=EH

= ICE = [HE =90 (hai goc tuong tng).
Tuong tu, ta chirng minh dugc IDF =90

—> CDFE 1a hinh thang vuong.
Dién tich cua hinh thang vudéng CDFE la

.(CE + DF)-CD :%-(%AH+%BHJ-MH:%-AB-MH.

§==
2



| R’
Mit khac: MH < MO =R suy ra SSZ-AB-MO:T.

o : R . y .
Vay gia tr1 lo6n nhat caa S 1a ) khi H =0 hay MO 1 AB nén M la di€ém chinh giita cia nira duong

tron (O)



