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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10
PHU THOQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
NAM HQC 2023-2024
PE CHINH THUC Mon : Toan (Danh cho chuyén Tin)

Thaoi gian :150 phat
Cau 1. (2, 0 diém).
a) Tim tat ca c4c gid tri ctia tham s6 m dé phuong trinh x* —2(m—1)x+m? —m =0 ¢6 hai nghi¢m phan
biét x,,x, thoa man 2|x, +X,| =[x —X,|.

b) Cho x:y Ia cac sé thuc théa man = —2 =3 Tinh gia trj cta biéu thic P =
y X 2X+Yy y

X2
N3

2
Y
X2

+

Cau 2 (2,0 diém)
a) Tim tat ca cac cap o nguyén duong (x;y) thoaman (x* —x—1)(y? +xy—9)=2x+1
b) Cho n la s6 nguyén duong 1é sao cho 3" +7" chia hét cho 11. Tim sé du khi chia 2" +6" +2023" cho
11.
Cau 3 (2,0 diém)
. 2x—-3y =16-3x+9 1
a) Giai hé y 9y (1)
2/x=3+,/y+3=5y+1(2)
11 1 1

b) Viét 1én trén bang 2023 s6 1,=;=;....;——;———
237772022 2023

(x;y eR)

.Mdi budc ta x6a di 2 s6 X,y bat ky trén bang

rdi viét 18n bang s6 —2 . (cac s6 ¢on lai trén bang giit nguyén). Thuc hién lién tuc thao tac
Y+
trén cho dén khi trén bang chi con lai ding 1 s6. Hoi s6 d6 bang bao nhiéu

Cau 4 (3,0 diém).

Cho tam giac nhon ABC véi AB < AC néi tiép duong tron (O; R), cac duong cao AD; BE; CF cit nhau
tai H. Goi P 1a giao diém thi hai cua AD va (O).

M 1a diém déi xtng véi P qua AB.

a) Chang minh t giac AHBM nai tiép.

b) Qua P ké duong thang song song véi EF cit (O) tai Q.

Chutng minh Q ddi xang véi P qua OA.

¢) Goi K 1a trung diém cua EF.

Chuting minh rang dudng thang AK va cac tiép tuyén caa (O) tai B; C ddng quy.

CAau 5. Xétba s x;y;z >2 théa man 4xyz =9(x+y+2)+27

VX2 -4 +\/y2 —4 +\/z2 —4
X y z

Tim gi4 tri 16n nhat cua biéu thac Q =
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Goi y Pé chuyén tin 2023 — 2024 chuyén Hiung Vwong — Phl The

Nhom gido vién Todn trwong THCS Lam Thao

Cau 1. (2, 0 diém).

a) Tim tat ca c4c gid tri ciia tham s6 m dé phuong trinh x* —2(m-1)x+m? —m =0 ¢6 hai nghiém phan

biét x,x, thoa man 2|x +x,| =[x —X,|.

2 2
b) Cho x;y Ia céc s6 thyc thoaman £ -2 =3 Tinh gié trj cua bidu thac P= X+ Y.
y X 2X+Yy y° X
Gial
a) Xét phuong trinh x* —2(m-1)x+m?-m=0 (1)
Taco A':[—(m—l)]2 —L(m* —m)=m? —2m+1-m’ +m=-m+1
Vi phuong trinh (1) & phuong trinh béac hai nén dé PT (1) c6 hai nghiém phan biét x;x, thi A'>0
< -m+1>0m<l
. . P . =2(m-1
Khi d6 ap dung dinh li Vi ét ta co: {X1+X2 , (m-1)
XX, =m’—m
Theo dé bai ta co: 2|x, +X,| =[x, — |
2 2
S A +X%) =(x—X,)
2 2
<:>4(X1+X2) =(X1+X2) — 4% X,
& 3(x +%) +4x%, =0
:>3[2(m—1)]2+4(m2 -m)=0
< 3(4m? —8m+4)+4m? —4m =0
& 12m? - 24m+12+4m* —4m =0
< 16m* -28m+12=0
& 4m* -Tm+3=0
< (m-1).(4m-3)=0
m-1=0 m=
=
4m-3=0 m=

Alw

Ma m<1nén m= %
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(dk: x#0,y=#0;2x+y #0)

X—2y 3

s =
Xy 2X+y

< (x—2y)(2x+y)=3xy
& 2X% + xy —4xy —2y® = 3xy
< 2(x* —y*)=6xy

& x*—y? =3xy

2
_xE oy x4yt (XZ —yz) +4X°Y" (3xy) +4x’y’  13x%y? _
Suy raP = I E e S e 2.2 = 2.2 =T 2.2 =13
y- X X"y X"y X7y X"y
Cau 2 (2,0 diém)

a) Tim tat ca cac cap 6 nguyén duong (x;y) thoaman (x* —x—1)(y* +xy—9)=2x+1
Vi (x;y) nguyén duong nén tir diéu kin 2x+1:x* —x -1
2X% + xix* —x-1
= 2% —2X—2+3x+ 21X - x-1=>3x+2:x* —x-1

2X+1:x* —x—1 {6x+35x2 —x-1
=

- o =1x*-x-1
3X+2:x"=x-1 6X+3:x° —x-1

Tu d6 suy ra {
x*—x-1=1

Suy ra
y [xz —-x-1=-1

X=2

+) V6i x2—x—1:1<:>XZ—X—2=0<:>(X_2)(X+1):0<:>{ x =1 (loai)

Tir x=2=(y*+2y-9)=5(y+1)" =15 (loai)

. x=1
+ Véi xz—x—1=—1<:>x2—x=0<:>x(x—1)=0<:> i
x =0 (loai)
\ 2 2 y=—3(|oai)
To x=1=—(Y’'+y-9)=3cy +y-6=0c(y+3)(y-2)=0< ,
y:

Vay cip s nguyén duong (x;y) thoa mén (x* —x —1)(y2 +xy—-9)=2x+11a x;y) =(L2).

b) Cho n la s6 nguyén duong 1é sao cho 3" +7" chia hét cho 11. Tim sé du khi chia 2" +6" +2023" cho
11.
Taco: 3" +8"+7"+4":11 (vi n 1é)
= 4" +8"11= 4" (1+2")i11= 2" +1111
n=10k +5 (k e N
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Taco 6" =6 = (610) 6° = -1(mod11); 2023" = ~1(mod11)
Suy ra 2" +6" +2023" = -3 =8(mod11)
Vay 2" +6" +2023" =8(mod11)

Cau 3 (2,0 diém)

2/x-3y =16-3x+9y (1)
2Ix-3+y+3=5y+1(2)

X>3
biéukién: {y>-3
X >3y

a) Giai hé { (x;y eR)

bat \/x-3y =t>0 thay vao (1) ta dugc

2t:16—3t2<:>9t2+6t+1:49<:>(3t+1)2=72<:> -8 .
t=?(loal)

V6i t=2= x-2y =4 thay vao (2) ta dugc 2,3y +1+./y+3 =5y +1 (3) BK yz%l

Suyra 4y-23y+1+y+1-,y+3=
16y —12y-4 yo+y—2

=0
4y+2«/3y+ y+1+«/y+3
oAy (y+2)(y-1)
4y +2,/3y +1 y+1+1/y+3
4(4y +1 2
v+l 0+ |y

< (y-1
(y ) 4y +2J3y+1 y+1+.y+3
N -1

viy>—
Viy=—)
Tory=1=x=7
Vay nghiém cua hé la (x;y) =(7:1)
b) Bang phuong phap quy nap ta s& ching minh véi cach xéa nhu vay thi diy % %

1
(1+1).(+1.(3+1)...(n+1)-1

cudi cung la

*)

That vay
V6i n=2 thi (*) dung.

ooll—\

1 . .z
;...;— con lai so

n
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1
(1+1).(2+1).(3+1)...(k+1)-1

Gia sir dung v6i n =k thi ddy con lai s6
1
(1+1).(2+1).(3+1)...(k+1).(k+2)-1
1
(1+1).(2+1).(3+1)...(k+1)-1

1 1
lai h -
 On RNl S0 e D) (D) T ke

1
(1+1).(2+1).(3+1)...(k +1).(k +1) = (k +1) + (k +1)+ (1+1).(2+1).(3+1)...(k +1) -1
- 1
(1+1).(2+1).(3+1)...(k+1).(k+2)-1
Vay (*) dung.

Can ching minh (*) ding v&i n =k +1 tac 1a ddy con lai s6

T gia thiét quy nap day ki véi quy luat x6a thi con lai s6

x||—\

1
3’

e
N|I—‘

‘ -

Khi do day

ooll—\
7\—||—\

L.
2

e
=~
+

Khi d6 con lai s6

1
—— véi cach x6a nhu vay sé cudi cling con lai cua ddy 1a

Khi d6 day +:1: 1. .
123" 2023

1 1
(1+1).(2+1).(3+1)...(2023+1) -1 2.3.4...2024-1

Cau 4 (3,0 diém).

Cho tam giac nhon ABC véi AB < AC néi tiép duong tron (O; R), cac duong cao AD; BE; CF cit nhau
tai H. Goi P 1a giao diém thir hai cua AD va (O).

M 1a diém déi xtng véi P qua AB.

a) Chang minh t giac AHBM nai tiép.

b) Qua P ké duong thang song song véi EF cit (O) tai Q.

Chtng minh Q ddi xang véi P qua OA.

¢) Goi K 1a trung diém cua EF.

Chuting minh rang dudng thang AK va cac tiép tuyén caa (O) tai B; C dong quy.
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a) Ta c6 ti giac CDHE ndi tiép = DCE + DHE =180°
APB = ACB (cuing chin cung AB)
APB = AMB (tinh chét déi xing)
AHB = EHD (déi dinh) = AMB + AHB =180° . Vy tu giac AHBM ndi tiép
b) Ta c6 ta gidc BFEC ndi tiép = FBC = AEF = ATC = ACT = AZE = 90°
Ma PQ//FE suy ra Q ddi xing véi P qua OA
c) Tiép tuyén B va C catnhautai L, AL cat duong tron tai J. D& co LB? = LS.LA=LS.LO
Suy ra tr gidc AJSO = JSL = XSL = ASC = ABJ; AJB = ACS = AABJ ~ AASC (g.g)
Ma AABC ~ AAEF (g.g). Gia stt AJ cit FE tai K' = AFAK'~ AABS (g.9)
Vi S la trung diém BC = K' 1a trung diém FE = K = K'. Vay tiép tuyén tai B,C va AK ddng quy.
Cau 5. (1,0 diém) Xét ba s x;y;z > 2 théa man 4xyz =9(x +y+z)+27

VX2 -4 Jr\/y2 —4 +\/22 —4

Tim gi4 tri 16n nhat cua biéu thac Q =
X y z
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\/5x 2)(x_+2 \/Sy 2)(y+2) \/52— )(z+2)

Giai. Tacod 5Q =
y z
J50 < 5(x—2)+x+2+5(y—2)+y+2+5(z—2)+z+2
2X 2y 22

6x -8 6y 8 6z-8 1 1
<4/5Q < =9-41 —+=—+=
\/—Q 2X 2y 217 (x y zj

2
T 4xyz =9(x+y+2)+27< 4= 9( 1.2 +i]+2—7 < 3(1+1+1] +(1+1+1j
Xy yz Xxz) Xxyz X y z X y z
Dt1+1+£:t
X y z
Taco
P +3t-4>0t° —t° +4t° -4t +4t-4>0
& (t-1)(t-2)" >0
oSt>1

Suyra+6Q<9-41=5<0Q<+5

X,Y,22>2;4xy2 =9(X+y+12)+27
Viy MaxQ =5 < 5(x—2)=Xx+25(y-2)=y+25(z-2)=2+2
1 1 1
—+—+—=1
X Yy z
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