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

LAO CAI NAM HQC: 2023 - 2024
— , MON CHUYEN: TOAN ‘
PE CHINH THUC Thoi gian lam bai: 150 phat, khéng ké thoi gian giao dé

(Pé thi gom 01 trang, 07 cau)
Ngay thi: 04/06/2023

Cau 1. (2 diém).

a)Cho biéu thirc P = [3 Vi Vx-2  9-x ] [x 3Vx | x+1

Ji—2 x+3 xix-6 x=9  xiadx+3

Tim cac gid tri x dé P nhan gié tri nguyén.

]véri x>20,x#4,x#9

b)Cho a, b, ¢ 1a cac sb thuc thda man didu kién abc 0 va a+b+c = 0. Ching minh rang néu

a+b+b+c+c+a_ > thi 1 . 1 N 1 1
c a a2023 b2023 C2O23 ﬂ2023 +b2023 +C2023 °

Cau 2. (0.5 diém): Gieo mét con suc sic can ddi va ddng chat hai 1an lién tiép. Tinh xéc suét sao cho
tong s6 cham trén mat xuat hién caa con suc sac trong hai lan gieo khéng 16n hon 6.

Cau 3. (1 diém): Luc 7 gio 30 phdt hai xe 6 t6 cing xuat phat tir A dén B véi van toc cia moi xe khong
thay dbi trén ca | quang duong. Xe thi hai den B sém hon xe thtr nhit ding 1 gio. Lic quay tré vé, xe thir
nhét tang van téc thém 5 km / h, xe tht hai van gitr nguyén van tc nhu lac di nhung dung ¢ tram nghi 36
phitt, do d6 xe thir hai vé dén A cling ldc voi xe thir nhét. Biét rang quang duong tir A dén B 1a 180 km .
Hoi luc di, xe thir nhat dén B lGc may gio?

Cau 4 (1,0 diém):

a) Cho a >3. Tim gid tri nho nhét cua biéu thirc Q = 4 +3£
a

b) Cho ba s6 thuc duong a,b,c théa mdn a+b+c < 1. Ching minh rang:

a(3bc+1)° N b(3ca+1)° N c(3ab +1)* S
c’(3ac+1) a’*(3ab+1) b*(Bbc+1)

Cau 5.(1,0 diém):

a) S nguyén dwong m dugc goi la s tot néu téng cac binh phuong cua t?é.t ca cac ude duong cua
no6 (khdng tinh 1 va m) bang 6m+8. Chirng minh rang néu co6 hai s6 a pq la so tot thi pg + 2 1a s6 chinh
phuong.

b) Tim tat ca cac cap s6 nguyén (x; y) thoa man x22 4 y20% 4 y13%0 4 y675 —

Cau 6.(1,0 diém): Cho phuong trinh x* —(m—4)x—m—2=0, v&i m la tham sb. Tim tat ca cac gia tri cua
m dé phuong trinh d3 cho c6 2 nghiém phan biét X1 , x2 thda man diéu kién:

X +2023 + X (M=8—X) = /X,” +2023 + X, (M —X,).

Cau 7.(3,5 diém): Cho tam giéc nhon ABC (AB<AC) noi tiép duong tron (O). Puong tron ndi tiép tam
giac ABC co tam | va tiep xuc vsi BC, CA, AB lan luot tai D, E, F. Buong thang Al cat duong tron (O)
tai diém tha hai 1a diem M.

2025 2025 1350

a) Ching minh ring MB=MC=MI. " ‘
b) buong thang DM cat duong tron (O) tai diém thi hai 1a K. Chiang minh rang tir giac AKFE noi
tiép.
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Duong thang di qua A va song song véi BC cét duong tron ngoai tiép tam gidc AEF tai diém thu
ai la P. Ching minh rang KP vu6ng gdc véi KD.

Thi sinh khéng dwoc sir dung may tinh cam tay. Can bg coi thi khéng gidi thich gi thém.
LOI GIAlI THAM KHAO PE TOAN (CHUYEN)
KY THI TUYEN SINH VAO LOP 10 TINH LAO CAI NAM HOQC 2023-2024
Cau 1. (2 diém).

a)Cho biéu thac P = 3- \/_ Vi-2  9-x X— 3\/_ Jx +1
Jx-2 \/;+3 x+Vx -6 x-9 x+4\/;+3

Tim céc gia tri x dé P nhan gia tri nguyén.

Jvéri x>20,x#4,x#9.

b)Cho a, b, ¢ 1a cac sb thuc thda man didu kién abc 0 va a+b+c = 0. Chirng minh rang néu

a+b+b+c+c+a_ > thi 1 N 1 N 1 1
c a ﬂ2023 b2023 C2023 a2023 + b2023 + C2023 °
Loi giai.

Vol x>0,x#4,x+#9.

(3\/_\/_2 9x](x3\/_ \/;+1]
Je-2 Jx+3 x+/x-6 x-9  x+4yx+3
{3{[2(3()(%[)“{([3) Jx+1 }
Je-2 Jx+3 (Wx-2)Wx+3) | | Wx-3)Wx +3) (Jx+D)(/x+3)

f \/§+1
\/;+3 \/;+3

Vx-2_, 3
\/;+1 \/;+1

Do x20:\/;+121:>1—

3

\/;+1

>-2

3 >0=1- 3

\/;+1 \/;+1
Nén -2<P<1
PeZ = {-2;-1,0}

<1

P=-2=1- 3 :—2<:>\/;+1:1<:>\/;:0<:>x:O(Théamén)

\/;+1

P=-1=1-

=-1<:>f+1——<z>f-—<:> x——(Thoaman)

3
\/;+1
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=0=>1- =0 Vx+1=3< X =2 < x =4 (Khong théa man)

3
\/§+1

. 1
Vay xe{0; Z}

b)Tuwabc 0 =a,b,c #0

a+b_’_b+c_’_c+a=_2<:>a+b_|_1_i_b+c+1+c+a+1:1
c a b c a b
a+b+c a+b+c a+b+c
+ + =1
c a b

c>m+b+q(£+1+1j=1
a b c
1 1 1 1
oS —+—+==
a b ¢ a+b+c
ath_ 1 1
ab a+b+c ¢
a+b  —(a+h)

ab c(@a+b+c)

(Do a+b+c=0)

=-b=0
a+b=0 a=—b a=-b 2 io
= <~ < |C=—a#
ab=-c(a+b+c) " |c+ab+ac+bc=0 "|(c+a)(c+b)=0
c=-b=0
THl:a=-b=0
1 1 1 1 1 1 1 1 1

2023

2023
a

C C 2023

2023

C a'2023

+ =
2023 2023 2023 2023 2023 2023 2023 2023
b - a“~” +b™” +¢

a —a a® +c
Tuong ty cho TH2, TH3 = diéu phai chitng minh

Cau 2. (0.5 diém): Gieo mot con stc sic can ddi va ddng chat hai l1an lién tiép. Tinh xéc suét sao cho
tong so cham trén mat xuat hién cua con sdc sac trong hai lan gieo khéng lon hon 6.

Loi gidi.
Ki hiéu (i;j) 1a sau khi gieo mot con xtc sac can dbi va dong chat hai lan lien tiép ta dugc lan thi nhat
xuat hién mat ¢ so6 cham la i, lan tha hai xuat hién mat cé so6 cham la j (véi i,j €{1;2;...;6})

= Khong gian mau Q ={(1;1), (1;2), (1;3), (1;4), (1;5), (1;6), (2;1), (2;2), (2;3), (2;4), (2;5) , (2;6),
(3;1),(3;2),(3;3),(3;4), (3,5, (3:6), (4,1), (4;2), (43), (4,4), (4;5), (4:6), (5;1), (5;2), (5;3) , (5;4) ,
(5:9) , (5:6), (6:1), (6;2) , (6;3) , (6;4) , (6;5) , (6;6)}-

= S6 phan tur ciia khdng gian mau n(Q)=36

Goi A la bién cb: “Tong sb cham trén mat xuét hién caa con xuc sic trong hai lan gieo khong 16n hon 6”
=A={(1;1), (1;2), (1;3), (1;4), (1,5), (2;1) , (2;2) , (2;3) , (2;4) , (3:1) , (3:2) , (3:3), (A1) , (4:2), (5:1)}
= S phan tur cia A 1a n(A)=15
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nw _15_5

ay sb xac suat can tim 1a P(A)=
nQ) 36 12

Cau 3. (1 diém): Lac 7 gio 30 phat hai xe 6 t6 cung xuat phét tir A d¢én B vai van toc caa mdi xe khdng
thay doi trén ca quing duong. Xe thir hai dén B sém hon xe thir nhat ding 1 gio. Llc quay tré vé, xe thir
nhét tang van téc thém 5 km / h, xe tht hai van gitr nguyén van tc nhu lac di nhung dung ¢ tram nghi 36
phitt, do d6 xe thir hai vé dén A cling ldc voi xe thir nhét. Biét rang quang duong tir A dén B 1a 180 km .
Hoi lac di, xe thir nhat d¢én B lic may gio?

Loi gidi.
Néu ltc quay tré vé ma hai xe ciing xuat phat mat Itc thi ta co loi giai bén duéi
Goi van téc cua xe 1 1a x (km/h), x > 0
Goi van téc caa xe 2 lay (km/h),y >0
Khi di hai xe cing xut phat va xe hai dén B sém hon xe mot 1 gio, ta ¢6 phuwong trinh:
180 = 180 +1(1)
X y

Khi tre vé& xe mot tang téc thém Skm/h, xe hai giit nguyén van téc va dirng & tram nghi 36 phat va hai xe

vé dén A cung luc ta c6 phuong trinh: 180 = 180 + 36 @)
X+5 'y 60

Giai hé phuong trinh (1) va (2) ta dugc {; _ 2(5) ((Zzzz zzz gfi Zi:g

Thoi gian xe thir nhat di dén B 12 4 gio.

Viy luc di xe thir nhat ¢én B Ic 11 gio 30 phut.

Néu ltc quay tré vé ma hai xe khong cting xuat phat mat Ic thi ta c6 loi giai nhw sau.
Goi van téc caa xe 1 1a x (km/h), x>0

Goi van téc cua xe 2 la'y (km/h), y>0

Thai gian xe thir nhat di tir A dén B 13 =22 (h)
X

Thoi gian xe thir hai di tir A dén B 1 @(h)
y

Thoi gian xe thir nhét di tir B dén vé A la £05 (h)
X +

Thoi gian xe thir hai di tir B vé A (tinh ca thoi gian nghi) 1a @+% (h)
y

Vi ltic di hai xe xuat phét cling 10c va xe thir hai ¢én B sém hon xe thi nhét 1 gio nén ta c6 phuong trinh

180 180,
X y
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ai xe xuat phat cing mot thoi diém va vé A cing ldc nén tong thoi gian luc di va vé caa hai xe 1a
180 180 180 180 36 180 180 180 3
+ =t —t— + =2—+—-(2)
X X+5 vy y 60 X X+5 y 5

bang nhau nén ta c6 phuong trinh

Thay (1) vao (2) ta co
180+ 180 :2,180_2+§@@_ﬂ=1<:> 900 =Z<:>7x2+35x—4500=0(*)
X X+5 X 5 X x+5 5  x(x+5) 5

Taco VA =127225
_35+12722

Phuong trinh (¥) c6 2 nghiém x= " > (thoa méan)

X ( khdng théa man)

_ —35-+127225
14

—35++/127225 th
14 y

180 _ 180

Véi x= —1~6,8( gio) (thoa man diéu kién)
X

Cau 4 (1,0 diém):

a) Cho a >3. Tim gia tri nho nhat cua biéu thirc Q = 4 +3£
a

b) Cho ba sé thuc duong a,b,c théa man a+b+c<1. Chiang minh rang:

a(3bc+1)° b(3ca+1)® c(3ab+1)°
+ + >12
c’(3ac+1) a’(3ab+1) b*(3bc+1)

Loi giai.
a)Du doan Q dat gié tri nho nhét tai a=3.
Taco Q=a2£+£—@
a a 3a
) . , L .27 27 _
Ap dung bat dang thicc AM-GM cho ba s6 a“;—;— ta duoc:
a a
a2+£+£23. a2.£.£=27
a a a a
Ma a23:>0<160£160:>—1602160.
3a 9 3a 9
Diu “=" xay ra < a=3.
N AT U - - I
Vay gia tri nho nhat cua biéu thic Q= ry tai a=3.
b)Ta dit x = 3atk))+1’ y= 3bc+1,Z _ 30a+1:> X.y.z>0

C
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2 2 2 2 2 2
I:):a(3b0+1) +b(3ca+1) +c(3ab+1) :P_y_ 7 X
c’(Bac+1) a’(3ab+1) b*(3bc+1) z Xy

Ap dung bt dang thirc Cauchuy-Schwarz ta co

X+Yy+z :3a+1+3b+£+3c+1
b C a

:(9a+£j+(9b+£j+(90+1)—6(a+b+c) > 2.\/9a+£+2.\/9b+1+2.,/9c+£—6(a+b+c)
a b C a b C

=6+6+6-6(a+b+c)>18-6=12(2) (via+b+c<l).

Tu (1) va (2) suy raP>12.
Dau“="xayra <a=b=c¢ :% = dpem.

Cau 5.(1,0 diém):

a) S nguyén duong m dugc goi la s tot néu téng cac binh phuong cua tét ca cac ude duong cua
no(khodng tinh 1 va m) bang 6m+8. Chung minh rang néu c6 hai s6 a pg 1a so tot thi pg + 2 1a so chinh
phuong.

b) Tim tat ca cac cap sé nguyén (x; y) thoa man x
Loi giai.

2025 2025 1350
+ +

+ y675 =2

y y

a)Do p. q 1a cac s6 nguyén nén pq c6 cac ude duong 1a 1, p, g, pq.

Vip, qlasétdtnén p?+q?=6pq+8 (1)

< pg+2=p°+q°-5pq-6=p°+q°-2pq-3pq-6=(p-0q)°-3(ap+2)
2

< 4ap+2)=(p-a) = pqﬂ:(%j (2)

T (1) < (p-q)°=4pq+8

Do 4pq+8:2 nén (p—q)*:2

= p-q:2 (Do 2 la sé nguyén td)

P 9.7 @1

2
Tir (2) va (3) = pq+2 la sb chinh phuong.
b) X2025 _ y2025 + yl350 + y675 — 2 Dét X675 =m: y675 =-n= y2025 — n3 . y1350 =n

Do X,y €Z phuong trinh da cho tré thanh m®* =n®—n®-n+2
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ét (n—-1)’ —-m*=-2n?+4n-3=-2(n*-2n+1)-1-2(n-1)*-1<0

Do —2(n—-1)>-1<0 vo&i moin = (n—1)° <m® (1)

2
Xét (n+3)3—m3:10n2+28n+25=10(n2+%+g—§j+£=10(n+zj 2

2
Do 10(n+%) +2—57>0 Va1 moi n.

Suyra (n+3)°>m® (2)

Tu (1) va () suyra:(n+1)° <m®<(n+3)°

m® =n’
Suyra | m®=(n+1)°
m® = (n+2)*

*THL: m*=n*<n?+n-2=0

n=1
c{n_ ) Véi n=1=y** =1= y=1(TM)

Véi n=-2= y*® =—2= khong c6 gid tri nao cuay € Z théa man.
Thay y=1 vao phuong trinh da cho

< X +1=2

= X2025 — 1

< x=1TM)

*TH2: m* = (n+1)° < 4n’ +4n-1=0
A =8 khdng la s6 chinh phuong.

Suy rakhoéng coé giatrine Z.

*TH3: m*=(n+2)° © 7n*+13n+6=0
< (N+1)(7n+6)=0

n=-1 ( loai vi n khong thuac 2)
=l 6
n=—
7

Vi n=-1=y** =—1< y=-1(TM)
Thay y=-1 vao phuong trinh ban dau ta co:
X2 41 =2 P51 o x=1(TM)

Vay phuong trinh da cho c6 hai nghiém nguyén (x,y) e{(L1); (-1}
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U 6.(1,0 diém): Cho phuong trinh x? —(m—4)x—m—2=0, véi m la tham s. Tim tat ca cac gia tri cua
m dé phuong trinh da cho ¢ 2 nghiém phan biét x1 , X2 thda man diéu kién:

X +2023+ X (M=8—X) = /X,” +2023 + X, (M —X,).

Loi giai.
X —(M—-4)x—m-2=0(1)
A':(m—4)2—4(—m—2)=m2—8m+16+4m+8:m2—4m+24=(m—2)2+20>0,Vm
= Phuong trinh (1) c6 hai nghiém phén biét x1, X2 v&i moi m.

X, +X,=m-4

Ap dung dinh Ii Vi-ét: {
XX, =—m—2

X2 +2023 + X (M =8~ X,) = 4/X,> +2023 + X,(M—X,)

& X7 +2023 + X (X, + X, —4—X) = /X,7 + 2023 + X, (X, + X, —4—X,)
& X2 +2023 — /X, + 2023+ X, (X, —4) — %, (%, +4) =0

o X12_X22

X 42023 +4/x,7 +2023

(X1_X2)(X1+X2)

+ XX, —4X — XX, —4X, =0

_4(X1+X2):0
JXE +2023+4x,2 42023
X=X
< (X +X =0(2)
() X +2023+x,2 +2023

Tacb: VX +2028 /%7 +2023 > \[x2 +[%,2 =[x, |+]x

X =X <X = x| < [+ e
- X —X, _Palel g
X2 2023 +J%;7 +2023 x|+ ]|

= %% -4<0
JXZ +2023+,/%,2 +2023

Qo x+x=0cm-4=0cm=4

Vay m = 4.

Cau 7.(3,5 diém): Cho tam gic nhon ABC (AB < AC) ndi tiép duong tron (O). Duong tron ndi tiép tam
giac ABC c0 tam | va ticp xtc véi BC, CA, AB lan luot tai D, E, F. Puong thang Al cat duong tron (O)
tai diém tha hai la diém M.

a) Chtng minh ring MB = MC = MI. 7 ‘
b) buong thang DM cat duong tron (O) tai diém thi hai la K. Chang minh rang tir giac AKFE noi
tiép.
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; buong théng di qua A va song song voi BC cét dudng tron ngoai tiép tam giac AEF tai diém tha
~hai lIa P. Chirng minh rang KP vudng géc véi KD.

Lai giai.
a) Do Al la tia phan giac cia goc BAC nén M 1a diém chinh giita cung BC khong chira A cua (O)
= MB=MC.

— — ———

Do d6 tam giac MBI can tai M hay MB=MI. Mt khac ta cling c6 MB=MC. Vay MB=MC=MI = dpcm.
Goi K 1a giao diém thur hai cua (AEF) va (O). Ta sé chung minh K=K’. That vay:

Do tt gidc AK’FE néi tiép nén FK'E = FAE (1)
Mat khac : BK 'C = BAC = FAE ( g6c noi tiép ciing chén cung BC caa (O). (2)
Tir (1) va (2) = BK'C=FK E
—BK'C-FK'C=FK'E-FK'C = BK'F =CK 'E . Goi K’ la giao diém thir hai ctia (AEF) va (). Ta
sé chitng minh K=K’. That vay:
Do tir giac AK’FE ndi tiép nén FK'E = FAE (1)
Mat khac : BK 'C = BAC = FAE ( g6c nai tiép ciing chén cung BC caa (O). (2)
Tar (1) va (2) = BK'C=FK E
=>BK'C-FK'C=FK'E-FK'C=BK'F=CK'E
Mait khac: K'BF =K'BA=K'CA=K'CE.
Tu dosuyra aAK'BF ~aK'CE(g.9).
— X8 _5F chiy rang BF = BD va CE=CD.

K'C CE

K'B BD
=>——=—

K'C CD

= K’D la phén giéc cua goc BK’C.
Ma M ciing chinh 1a diém chinh gitra cung BC khéng chira K’ caa (O) = K’, D, M thang hang.
Vay K=K’
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Xét hai tam gidc MBD va MKB, ta co:
MBD = MBC = MKB
’I\Z(Ia goc chung)

N MB MD

—aMBD ~aMKB(g.g).

Ml MK

— =MKMD=MB*=MI*= —=——0,
MD Ml

MK  MB
Xét hai tam giac MID va MKI, ta co:

M MK
MD Ml =aMID ~aMKI(c.g.c).
ﬁ(la goc chung)
— MKI = MID(3)

Tacé: APl = AEl =90°= AP | Pl.Ma AP ||BC = PI 1 BC.
Mt khéc : 1D L BC. Tir d6 suy ra P,I,D thang hang.
— MID = AIP = 90°— PAI = 90°— PKI.

Tir (3) va (4) = MKI =90°— PKI = MKP =90° hay KP L KM.

[TEN TAC GIA]
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