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Ciu 1 (2,0 diém):

xNx-3  2(Gx- 35, Jx +3 i s
e=20x—3 x4l B=alx’

b) Cho a,b,cla cic s6 thyc duong thoa min a+b+c—ab - \/:% Jea =0.

2023 2024 20"5

Tinh gid trj ciia biéu thirc P = 70"3: +2024 + 20..5

a) Tim gi4 trj nho nhéit cia biéu thirc P =

"0"4

Cau 2 (0,5 dxem) Goi S latap hqp cac s wr nhxen c63 chtr sd. Lay ngau nhién mdt s tr tépS.
Tinh xédc suat dé liy duge mot sé chia hét cho 7.

Ciu 3 (1,0 diém): Mot cua hang béan gao trong 4 ngay lién tlep va moi ngay (kc tir ngay dau tién)
lugng gao ban ra bang r% lugng gao con lai ciia ngay hém truéce. Tinh » biét ring lugng gao con

lai sau ngay tha tr bang i% lrong gao ban dau.
Ciu 4 (1,0 diém):
1 1 sa+ b+c

. + <
: at+be b +ac ¢ +ba 2abc
b) Cho x, y 1a céc sO thyc duong thdéa man xy 2 1. Tim gid tri nhé nhat cta biéu thire

x y 1
- + :
y+1 x+1 xp+1

a) Cho a,b,c 1a cic sé thuc duong. Chimg minh ring

P=

Cau 5 (1,0 diém): ' ‘
a) Cho x,v lacac s6 nguyén duong sao cho x* + 2y la so chinh phuong. Chimg minh ring x* + y
la 16ng cua 2 s6 chinh phuong.
b) Tim 1t ca cic cap s6 nguyén duong (x;y) thoa man

(x2 +1)(y2 +l)+2(x—y)(l-xy) =4(1+xp).
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 tit ca
cdc gid trj cuia tham s& msao cho phuong trinh (1) ¢6 2 nghiém phan biét x,,x, va phuong trinh (2)
¢6 2 nghiém phén biét x,.x, théa mn: x] +x; +x; +x; =3x,x,.
Ciu 7 (3,5 diém): Cho nira duémg tron (O;R) duong kinh AB. Goi M 1a mot diém thue nira
duéng tron da cho (M khac A va B), H la hinh chiéu cia M wrén 4B. Puong thing qua O va
song song v&i MA cat tiép tuyén tai B cua mira dudmg tron (0O) tai diém K.
a) Chimg minh ring 1r gidc OBKM noi tiép. _
b) Gei C,D lan lugt la hinh chiéu cia H trén cic dudng thang MA va MB. Goi / 1a giao diém cua
AK v&i MH. Chimg minh rdng / 14 trung diém CD. . .
¢)Goi E,F lan luot la trung diém cua AH va BH . Xac dinh vj tri cia diém M dé dign tich tr gidc
CDFE dat gia trj 16m nhat.

...... HET......
Thi sinh khong dwge sie dung mdy tinh cam tay. Can b coi thi khong gidi thich gi thém.
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Cau 1a (1,0 diém)
wWE-3 2AV/T-3) VT+3
r—2/2—3 Jz+1 33—

r/r — 3 2(\/_—3) VI +3
T 2i-3 Jitl 3-vz
ayr —3-2(yo —3)* - (Vo +3)(Vz + 1)

(Vr +1)(Vz = 3)

(v —3)(x +8) z+8

(Ve (Ve =3)  Va+l

Tinh gia tri nhé nhét ctia biéu thic P =

véix > 0; x # 9.

Lot giai. Ta c6 P =

9 9
=Vr—1+ ——=Vr+1+———-2.
. L s 9
Apdungbatdéngthﬁ’cCésitacéP22-\/(ﬁ+1)~m—2:4.
) . 9
Dau”:”xéyrakhi\/f—i-l:\/E+1<:>\/5+1:3<:>x:4.
Vay min P = 4 tai x = 4. ]

Cau 1b (1,0 diém)

Cho a, b, ¢ la céc s6 thuc duong théa man a+ b+ ¢ — vab — vbe — /ca = 0. Tinh gi4 tri cia
2023 2024 2025

biéu thitc P = 2023~ + 20240 + 2025

2024

Loi gidi. Ta c6 a+b+c—ab—vbe—\/ca=0
& 2a + 2b+ 2¢ — 2v/ab — 2v/be — 2y/ca = 0
& (Va—vb)’ + (Vb - e)* + (Ve — Va)* =
Sa=b=c>0.
Thay vio P = 2023 + 2024 + 2025 = 6072. O

Cau 2 (0,5 diém)
Goi S 1a tap hop céac s6 tur nhién c¢6 3 chit s6. Lay ngau nhién mot s6 tit tap hop S. Tinh xac
suat dé lay dugc mot s6 chia hét cho 7.
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Lo gidi. Ta ¢6 S = {100;101;102; ...; 999}
= Khong gian mau Q = S = n(Q) = 900.
Goi A 1a bién ¢ "lay dugc s6 chia hét cho 7" = A = {105;112;...;994}.

4—-1
. L A 2
Vay xac suat xay ra bién ¢d A la P(A) = % = 2375 O
4 )

Cau 3 (1,0 diém)
Mot ctta hang ban gao trong 4 ngay lién tiép va mdi ngay (ké tit ngay dau tién) luong gao
ban ra bang r% lugng gao con lai clia ngay hom trude. Tinh r biét rang lugng gao con lai sau

ngay thit tu bang = luong gao ban dau.
g 4

Loi gidi.

Dieu kien 7 > 0 (%)

Goi lugng gao ban dau ctra hang c6 1a A (dvkl, A > 0)
Lugng gao ngay dau tién ban dude la A - T

100
r r
Lutg on lai ay dau tien ban 1 A — A = A+ (1- )
ing gao con lai sau ngay dau tién ban a; 100 100
Lutg ban t ay thit hai 1 A~ <o (1 -0
ing gao ban trong ngay aila A - oo 100 2
Lugng gao con lai sau ngay tht hai ban la A - (1 — L) AL <1 — L) =A- (1 — L)
100 100 3100 100
Tuong tur suy ra lugng gao con lai sau ngay thit ba ban 1a A - <1 — ﬁ)
Lugng lugng gao con lai sau ngay thit tu ban 1la A - (1 — ﬁ) :
r\4 A r 1
Theo dé ra ta ¢6 phong trinh A« (1 - <) = 21— 1o = &7 =50 (%) (théa man).
eo dé ra ta c6 phuong trin 100 16 T0-3°" (%) (théa man)
Vay r = 50(%). O
4 7 N\
Céau 4a (0,5 diém)
Cho a, b, c 1a cac s6 thuc duong. Chiing minh réng
1 B 1 i 1 - a+b+c
a?2+bc b +ac c+ab~  2abc
. J
L .z 2ab 2ab 2ab
Ldi gidi. Bat déng thiic da cho tuong duong voi —o 4 22C 4 20C by (1)

a? + be %QBLGC cz+ab —
Ap dung bat ding thic AM-GM ta c6 a2 + be > 2av/be = ave < V.

2ab 2ab 2ab @t be
abe abe abe

< Vbe + +/ vab  (2).
a2+bc+62+ac+02—|—ab_ ctvactva (2)

Ap dung bat déng thic AM-GM ta c6 a+ b > 2v/ab
Tuong ti suy ra Vbc + ac+vVab<a+b+c (3).

Tuong tu suy ra
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T (1), (2), (3) suy ra dpem.
DAu bang x4y ra khi va chi khia = b = c.

m
4 ] )
Cau 4b (0,5 diém)
Cho z,y la cac s6 thuc duong théa man zy > 1. Tim gia tri nhé nhéat ctia biéu thic
T Y 1
= —- - .
y+1 z+1 zy+1
. J
Loi giai.
1 2 2 1
Ta co < + Y + _ " + Yy +
y+1 x+1 2y+1 zy4+2 zy+y zy+1
(z +y)* 1

(1) ( BDT Cauchy Schwarz dang Engel).

T 2xy+r+y xy+1
St dung (z + y)? > 4zy suy ra
(z +y)? N O ) N 1 2z +y) 4

20y + T + xy+1 " (x+7y)? x4+ 1y)? r+y+2 (r+y)2+4°
y Yy oxy ( Zw toty ( 4w 41 y (z+y)
batt=x+y > 2/7y > 2.
2t 4 3 (t—2)°

Ta thay —— > - &
I I e I T Uy

3
Vaymianétaiﬁzyzl.

> 0 ludn diang v6i moi ¢ > 2.

O
Cau 5a (0,5 diém)
Cho z,y 1a cac s6 nguyén duong sao cho x? + 2y 1a s6 chinh phuong. Chitng minh rang z2 +y
la tong ctia 2 s6 chinh phuong.
Loi gidi. Theo dé bai: 22 + 2y = m? v6im € N
= 2y = m? — 2?
N N z. I~ 2 m + r m-—-= N z A ~
= m va z cung tinh chan lé = 5 o la cac sO nguyén.
m? —x?  2(m? + 2?) m—ax\? /m+x\?
i = 2O ) (o (o
a co x\ +y | <+ 5 1 5 + 5
Ta ¢6 dieu phai chitng minh. O]

Cau 5b (0,5 diém)
Tim tat cd cac cap s6 nguyén duong (z;y) théa man
(@ + 1)(y* + 1)+ 2(z — y)(1 — zy) = 4(1 + zy).




Loi gidi dé todn (chuyén) tuyén sinh vao 10 tinh Lao Cai 2024 © PYTAGO EDUCATION

Loi gidi. (2® +1)(y* + 1) +2(x — y)(1 — 2y) = 4(1 + 2y)

S+ yt—2ry+ 2%y 2oy +1+2(x —y)(1 —xy) =4

S @—y)’+ -y’ +2@-y)(l -2y =4
Sx-—y+1-—ay?=4

& [1-yPl+1)?=4

< (

y—1)(x +1) =2 (vi z,y nguyén duong)

r+1=2 r=1
Do z nguyén duong = =z + 1 > 2 nén ta co &

y—1=1 y=2
Vay (z;y) = (1;2). O
4 I

Cau 6 (1,0 diém)
Cho 2 phuong trinh: 222 + 2 —m? +2m —15=0 (1) va 222 + 3z —m? +2m — 14 =0 (2).

Tim tat ca cic gia tri clia tham s6 m sao cho phuong trinh (1) ¢6 2 nghiém phan bit 1, 7o

va phuong trinh (2) c6 2 nghiém phan biét x3, 4 théa man: 2?2 + 23 + 3 + 22 = 3z913.
(G 4

Loi gidi. Ta thay ca hai phuong trinh (1) v (2) c¢6 ciing biét thic A = 8(m —1)2+ 113 > 0
= VA > 10 va 21, 2 trai dAu; z3, x4 trai dau.

Do x% + $% + x% + :EZ > 0 nén 923 > 0 suy ra oo va o3 mang ciing mot dau.

—1-VA 3-VA A+4/A+3

R 4 16
$$_—1+\/Z.—3+\/Z_A—4\/Z+3
Ty 4 16
Ap dung dinh 1y Vi-et ta c6 23 + 23 + 22 + 23 = (71 + 22)* — 201209 + (23 + 74)* — 22374
1 A
:2(m—1)2+%:Z-(S(m—1)2+113) Z:T+5
A+5  TA+4AA+3 )
| 4 16
At _, A—4A+3 (4)'
4 16
VA =1 (loai
Giai (3) ta dugc A —12VA +11 =0 < ( ’)@\/Z:n.
VA =11
m =
S8(m—-1P2+113=121 (m—-1)* =1«
m =
VA = —1 (loai)

Gidi (4) ta duge A+ 12VA+11 =0 &
VA = —11 (loai)

Vay m € {0;2}.
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4 , N\
Cau 7 (3,5 diém)

Cho nita dudng tron (O; R) duong kinh AB. Goi M la mot diém thuoc niia duong tron da
cho (M khéac A va B), H 1a hinh chiéu ctia M trén AB. Dudng thang qua O va song song véi
M A cat tiép tuyén tai B ciia nita dudng tron (O) tai diéem K.

a) Chitng minh t1 gidc OBK M nai tiép.

b) Goi C, D lan lugt 1 hinh chiéu ctia H trén cac dudng thang M A va M B. Goi I 1a giao
diém ctia AK va M H. Chiing minh I la trung diém CD.

c) Goi E, F lan lugt 1a trung diém cia AH va BH. Xac dinh vi tri ctia diéem M dé dien

tich ti gidc CDFE dat gia tri 16n nhat.
g 4

Loi gidi.

a) Tac6 OM = OB, ma OK 1L MB nén OK la dudng trung truc cua doan M B.
Khi d6: KB = KM, ma KB la tiép tuyén cta (O) va AOMK = AOBK (c-c-c).

5
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— KMO = KBO = 90°
= T gidc OBK M noi tiép (tit gidc c6 tong hai goc doi bang 180°)
b) Goi N la giao diém ctia BK va AM.
Vi AN || OK, ma O la trung diém AB nén K la trung diém NB.
Ap dung dinh 1y Thales, ta co: % = % = 1= IM = IH hay I la trung diém ctia M H.
Vi MCHD la hinh chit nhat nén I ciing la trung diém CD.

¢) Vi MCHD la hinh chit nhat nén IC' = I H.
Xét tam gidc ACH vuong tai C' ¢6 E la trung diem AH, ta c6: CE = %AH = FH.
Xét hai tam giac ITEC va IEH, ta co:
Canh IE chung
IC=1H = AITEC = AIEH (c-c-c)
EC=FH
= ICE = THE = 90° (hai géc tuong tng).
Tuong tu, ta chitng minh dugc IDF = 90°
= C'DFF la hinh thang vuong.

Dién tich ctia hinh thang vuong CDFE la
1 1 /1 1 1
S=_-.(CE+DF)-CD=~- (—AH+—BH> "MH = --AB- MH.
2 2 \2 2 4
5 i 1 R?
Mat khéc: MHSMO:RsuyraS§Z~AB~MO:7.

2z R2 2 <
Vay gia tri 16n nhat ctia S 1a - khi H = O hay MO L AB nén M la diem chinh giita ctia

ntta duong tron (O).
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