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SO GIAO DUC VA PAOTAO  KY THI TUYEN SINH LOP 10 TRUNG HQC PHO THONG
HAI DUONG NAM HOQC 2023 — 2024

Mo6n thi: TOAN (chuyén)

N _ Ngay thi: 03/06/2023

DPE CHINH THUC Thoi gian 1am bai: 150 pht, khong tinh thoi gian phat dé

Pé thi c6 01 trang

Cau 1 (2,0 diém)

1. Cho hai s6 a,b thoa mén cac diéu kién ab=1, a+b=0. Rt gon biéu thic:
1 i+i] 3 i+iJ _ 6
(a+b)(a’ b’ (a24p?42)(a" b)) (a+b)

2. Cho hai s6 duong x,y thoa man x./y? +1+yv/x? +1=+/15. Tinh gia tri cia biéu thuc:

P = (Vi1 x)(y71-)

Cau 2 (2,0 diém)
2
1. Giai phuong trinh: IX 43X+ 23X —1=2x+ \/@
X

2. Giai hé phuong trinh: {XZ+ 22(+ y=2
X“+Yy +2x+4y=3
Cau 3 (2,0 diém)
1. Tim tat ca cac s6 nguyén t p 1é sao cho 2p* — p? +161a sé chinh phuong.
2. Tim nghiém nguyén cua phuong trinh 6x° +7xy +2y? +x+y—2=0.
Cau 4 (3,0 diém)

1. Cho tam giéc ddu ABC ni tiép duong tron (O), diém E thugc cung nho AB cua duong
tron (O) (E # A E = B). Dudng thang AE cit cac tiep tuyén tai B,C ciia dudng tron (O) lan luot
tai M,N .

a) Chang minh ring MB.NC = AB2.

b) Goi F la giao diém cia MC va BN, H 1a trung diém BC. Ching minh rang ba diém
E,F,H thang hang.

2. Cho duodng tron (O) va hai diém AB ¢6 dinh ndm trén duong tron (O) sao cho
AOB =120°. Piém M thay déi trén cung lon AB ciia dudong tron (O). Puong tron ngi tiép tam
gidc MAB tiép xuc véi MA,MB lan luot tai E,F. Chang minh ring duong thang EF ludn tiép
xdc voi mot duong tron ¢b dinh.

Cau 5 (1,0 diém)
Cho a,b,c 1a cac sé khong am va khdng c6 hai s6 nao ddng thai bang 0. Chang minh rang:
1 1 1 10
a’+b’ Jrb2+c2 Jrc +a
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Ho VA BN thi SINN: ..o, S6ba0danh: ..o,

CANDG CONENI SO L oo CAN DG COIthi SO 2 v,
SO GIAO DUC VA PAO TAO HUONG DAN CHAM
HAI DUONG KY THI TUYEN SINH LOP 10 TRUNG HQC PHO THONG

NAM HOQC 2023 — 2024
Mon thi: TOAN (chuyén)
(Hwéng dan chdm c6 05 trang)

Cau |Y N@i dung | Piém

Cho hai s6 a,b thoa man cac diéu kién ab=1, a+b = 0. Rat gon biéu thuc:

Q_#[ijLi]Jr;{i i]jLL
(a+b)la® b} (a2 4p?42) (@ b7 (atb)

Taco: a®+b* +2=(a+b)
Nén
NS S APV Y
(a+b)'la” b)) (a+b) la” b") (a+b)
_a+b 3(H0) 6
(a+b)’  (a+b)’ (a+b)
(a°+b*)(a+b)+3(a’ +b*)+6
(a+b)*

0,25

1| a'+b*+ab(a®+b’)+3(a*+b*)+6

- (% +b? +2)°
a*+b*+4(a’ +b*)+6

- (% +b2 +2)

(2 diém) 0,25

(a*+b* +2a%°)+4(a” +b*)+ 4
(a®+b? +2)2
(a2+b2)2+4(a2+b2)+4
(a®+b’ +2)2

0,25

(a® +b? +2)
(a? +b? 42 0,25
~1

Cho hai s6 duong x,y thoa man x,/y? +1+ yv/x? +1=+/15 . Tinh gia trj cia biéu
thuc:
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P:(\/x2+1—x)(«/y2+1—y)
P:\/x2+1«/y2+1+xy—(x\/y2+1+y\/x2+1):\/x2+1\/y2+1+xy—\/1_5 0,25
bat
M =V +1yy* +1+xy = M2 = (X2 +1)(y* +1)+X°y* + 203X +14Y° +1 | g o5
=2X°Y? 4+ X+ Y 14+ 2xy X+ 14 yP +1
=x2(y2+1)+y2(x2+1)+2x Yo +LyVx* +1+1

0,25
:(x\/y2+1+yx/x2+1)2+1
=16=>M =4.Vay P=4-/15. 0,25
. > x> 4+2x—3
Giai phuong trinh: \/x° +3x 4+2Jx—1=2x+,|————
X
X’ +3x>0
Diéu kign: {x—1>0 e x>1 0,25
2
X +2x—320
[ X
Phuong trinh tré thanh
/ ( )4_2‘/ —2X— L}EX—F‘?) 0
x+3 )(X+3) (2\/x—1—2x>:0
1 x
2 - /_(x_m)_z(x_m):o 0,25
2 diém) X
—Vx=1) /XTH—Z]ZO
X—Vx—1=0 |x=+/x-1(1)
i3_2 0 ﬂzg(g)
V' x X
(1) & x* =x—1< x> —x+1=0 (v nghiém) 0,25
(2)<:>XT+3=4(:)X—|—3=4X<:>X21 (Thoa mén diéu kién) 0,25

2 =2
Giai hé phuong trinh: {XZJF Z(er

X“+y +2x+4y=3

2 o {(x+1)(y+2)=4
Hé phuong trinh da cho tré thanh ) , 0,25
(x+1)" +(y+2)" =8
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ab=14
a’+b*=8

a=x+1
b=y+2

bat { ta dugc hé {

ab=14 ab=14
= =
(a+b)—2ab=8 " |(a+b) =16

ab=4 {ab =4 0,25
atb=4
Sila+b=4 & b4
atb=—4 {a 7
atb=—4
PPN i 0,25
b=2 y=0 '
(2)(: a=-2 Xx=-3 5
b=-2 y=—4 0,25

Tim tat ca cac s6 nguyén to p Ié sao cho 2p* — p? +161a s6 chinh phuong.

bat A=2p* —p®>+16

Véi p=3 thi A=169=13? 12 56 chinh phuong. Vay p =3 thoa man. 0.25
1| Véi p>3 thi p’=1(mod3). Suy ra p* = p2)2 =1(mod 3) 0,25
Suy ra A=2p‘—p?+16=2.1-1+16=2(mod3) 0.25
Do cac s6 chinh phuong chia cho 3 chi du 0 hoic 1 nén A khong la 0.95
SO chinh phuong. ’
Tim nghiém nguyén ctia phuong trinh 6x* 4 7xy +2y* +x+y—2=0.
Ta c6 phuong trinh
3 6X° +7xy+2y* +x+y—1=1
(2 diém) & 6x +(7Ty+1)x+2y* +y—1=1 0,25
& (2x+y+1)(3x+2y—-1)=1
2Xx+y+1=1 ()
2 3x+2y-1=1
0,25
2X+y+1=-1 (2)
3X+2y-1=-1
X=-2
1
(L {y: A 0,25
x=-4
2
( )<:>{y26 0,25

1. Cho tam gidc déu ABC ndi tiép duong tron (0), diem E thugc cung
4 nho AB cua duong tron (O) (E = A,E # B). Puong thing AE cét cAc tiép tuyén

(3 diem) tai B,C ciia duong tron (O) Ian luot tai M, N .

a) Chung minh ring MB.NC = AB2.
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Taco ABM = ACB = BAC =60° = BM //AC = BMA=CAN (1) 0,25
Tuong tu ta cd CN//AB:m:a\ITA(Z) 0,25
T (1) va (2) taco AAMB ddng dang ANAC (g-) 0,25
= %:%: MB.NC = AB.AC = MB.NC = AB’ 0,25

b) Goi F 1a giao diém cua MC va BN, H la trung diém BC . Chirng minh rang
ba diém E,F,H thang hang.

, |Goi | la giao diéem cia EF va BC. Tu a) suy ra| 0,25
MB.NC =BC? = MB _ BC (3)
BC NC

Mt khdc MBC = MBA+ ABC =60° +60° =120°. Tuong tw BCN =120°
Suy ra MBC = BCN (4)
T (3) va (4) ta c6 AMBC dong dang ABCN (c-g-c). Suy ra

BMC = NBC
Tac6 BFM = BCF + FBC = BCF +BMC =180° - MBC = 60°(5)
Do BEAC ngi tiép nén BEM = BCA =60° (6) 0,25

Tu (5) va (6) ta c6 BFM = BEM . Suy ra BMEF noi tiép

BEF = BMF = NBC = FBI . Do d6 AIBF ddng dang AIEB (g-g). Suy ra
B B2 iEF (7) 0,25
IE IB

TAI LIEU TOAN HOC
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Chirng minh tuong tu ta cé I1C* = IE.IF (8).

, 0,25
Tu(7)va(8)suyra IB=IC=1=H.Vay E,F,H thang hang.

2. Cho duong tron (O) va hai diém A, B ¢6 dinh nim trén dudng tron (O) sao
cho AOB=120°. Diém M thay ddi trén cung lon AB cua duong tron (O).
DPuong tron noi tiép tam gidc MAB tiép xic véi MA, MB lan luot tai E, F . Ching
minh rang duong thang EF ludn tiép xic véi mot dudng tron cb dinh.

Goi | 1a trung diém cua AB. V& AH,1J,BK clng vudng goc EF .
Tacé AOB =120° = AMB =60°, hon nita ME =MF nén tam giac MEF | 0,25
déu.

Tam giac vudng AHE ¢O AH = AE.sin 60° =§.AE =£.AD (1)

Tam giac vudng BKF c6 BK = BF.sin60° =§BF =

0,25

w

2
3
—BD (2
S0 (2)

Cong vé (1) va (2) taco
3 3 3

Vidiém | ¢ dinh nén EF tiép xuc vai duong tron ¢b dinh tam |, ban

Ne 0,25

kinh Y3 AB.
4

(1 diém)

Cho a,b,c la cac s6 khdng am va khong c6 hai sé nao dong thoi bang 0.
Chuang minh rang:
1 1 1 10
+ + > *
aZ +b2 b2 +CZ CZ +a2 _(a+b+c)2 )

Gia st c=min{a,b,c} .Khi d6:
c 2
CSa:>czSac:>a2+02£a2+ac£(a+§j

0.25
csb:>c2sbc:>b2+czsb2+bcs(b+%j

2 2
a’+b’ s(a+£j +(b+£j
2 2
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1 1 1
(*)Z 2 2 + 2 + 2
[a-i—CJ +[b+c] [b+c] [a+c
2 2 2 2
Batx:a+%;y:b+%.Khid6 x>0,y>0va x+y=a+b+c. 0.25
. 1 1 1
TacOVT (*) > —-+—>+—
( )— X2+y2 y2 X2
1 2 1 1 3 4 3
>———+—= +—F—> +
TXEHY oxy X4y 2xy  2xy  XPHYIH2xy  2xy
0,25
4 3 4 2 10 10 '
= 7 T > 7 T3 2 2 2:VP(*)
(x+y) 2y (x+vy) (x+y)" (x+y) (a+b+c)
(s . [lc=0 =0 o .
Dau bang xay ra khi {i _y & {Z_ b’ Do vai tro cua a,b,c binh dang
N T : , | 025
nén dau “=" cua (*) xay ra khi va chi khi trong ba s6 a,b,c c6 mot so
bang 0 va hai s6 con lai bang nhau.

Lueu y: Hoc sinh gidi theo cach khac néu diing van cho diém téi da.
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