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

Mén thi: TOAN (chuyén)

S : Ngay thi: 03/06/2023

DE CHINH THUC Thoi gian lam bai: 150 phit, khéng tinh thoi gian phat dé

Dé thi ¢6 01 trang

Cau 1 (2,0 diém)
1. Cho hai sb6 a,b thoa mén cac diéu kién ab=1,a+b=0.Rat gon biéu thuc:

1 11 3 11 ] 6

(a+b) (a® +6* +2) (a+b)

—+ —+
a b a’ b

2. Cho hai s duong x, y thod mén xyy* +1+ yv/x*> +1=+/15. Tinh gia tri cia biéu thirc:
Pz(\/x2 +1 —x)(\/y2 +1 —y)

Cau 2 (2,0 diém)
2
1. Giai phwong trinh: /x> +3x +2x—1=2x+ \/@
X

2. Giai h¢ phuong trinh: {xf - 2? try=2
X +y +2x+4y=3
Cau 3 (2,0 diém)
1. Tim tit ca cac s nguyén td p 1é sao cho 2p* — p® +161a sb chinh phuong.
2. Tim nghiém nguyén cua phuong trinh 6x” +7xy +2y° +x+y—2=0.
Ciu 4 (3,0 diém)

1. Cho tam giac déu ABC ndi tiép dudng tron (0), diém E thudc cung nho 4B cla duong
tron (O) (E # 4,E # B). Pudng thang AE cét cac tiép tuyén tai B,C clia dudng tron (O) 1an lugt
tai M,N.

a) Chimg minh ring MB.NC = AB>.

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

2. Cho duong tron (O) va hai diém 4,B c6 dinh ndm trén dudng tron (O) sao cho
AOB =120". Diém M thay dbi trén cung 16n 4B ciia dudng tron (0). Puong tron noi tiép tam
gidc MAB tiép xtc véi MA,MB lan luot tai E,F. Ching minh rang dudng thang EF ludn tiép

xuc vo1 mot dudng tron co dinh.

Cau 5 (1,0 diém)
Cho a,b,c 1a cac s6 khong 4m va khong c6 hai s6 nao ddng thoi bang 0. Ching minh rang:
1 1 1 10
- + >
a+b b+ CHa <a+b—|—c)2
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SO GIAO DUC VA PAO TAO HUONG DAN CHAM
HAI DUONG KY THI TUYEN SINH LOP 10 TRUNG HQC PHO THONG

NAM HOC 2023 — 2024
Mén thi: TOAN (chuyén)
(Hudmg dan cham cé 05 trang)

Noi dung \ DPiém

(2 diém)

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

Q_;[L—{-L]—F; L—FL]—FL
(a+b)la® P’ <a2+b2+2)2 a’ b) (a+b)

Tacéd: a*+b*+2=(a +b)2
Nén

1 1 1 3 1 1 6
Q:<a+b)3[_3+b_3]+<a+b)4[?+b_2]+(a+b)4
@+p 3@ +b) 6
(a+b) (a+b) (a+b)4
(@ +6°)(a+b)+3(a’ +b°)+6
- (a+b)

0,25

a‘+b'+ab(a’ +b°)+3(a’ +b7)+6
- (a® +b> +2)

a*+b* +4(a’ +b)+6
- (a® +b* +2)

0,25

(a6 + 2077 )+ 4(a” +57 )44
B <a2+b2+2)2

0,2
(@) +a{a 4 57) 44 -

(a2 +b>+ 2)2

B <a2 + b —|—2>2
(@b 42) 0,25
—1

Cho hai sé duong x,y thoa min x\/ 32 +1+ yv/x> +1=+/15 . Tinh gié tri cua biéu

thire:
P= (V)71 -)

P:\/x2+l\/y2+l+xy—(x\/y2+1+y\/x2+l)=\/x2+l\/y2+l+xy—\/g 0,25

bat

M= +1y +1+xy=>M* = (x +1)(y +1)+xy + 20X + 140y +1 0,25
=2x"Y" +x7 + )7+ 14+ 203X + 14y +1




:xz(y2+1)+y2(x2+l)+2x Y +Lpx +1+1

2 0,25
z(x\/y2+l+y\/x2+l) +1
=16=>M =4.Vay P=4-4/15. 0,25
2
Giai phuong trinh: /x? 4+ 3x +2vJx—1=2x+, /LM
X
X 43x>0
Diéu kién: {x—1>0 S x>1 0,25
2
X —|—2x—320
X
Phuong trinh tré thanh
1 3
e WO o SEP i) nat)
X
1 3
[ (x+3)— x— >(x+> +(2x—1-2x) =0
)C
‘/ . (x— x—1>—2(x— x—l):O 0,25
& (x—x-1) x+3—2]:0
X
x—+/x—1=0 X = x—l(l)
&
(2 diem) d X
(1) x*=x—14x’—x+1=0 (v0 nghiém) 0,25
(2)e 2 4o v 1 3=4x o x=1 (Thoa man didu kién) 0.25
X
xy+2x+y=2
Giai hé phuong trinh: )2} , d
X' +y +2x+4y=3
(x+1)(y+2)=4
H¢ phuong trinh da cho tré thanh R ,
(x+1) +(y+2) =38 0.5
= 1 ab=4 ’
pat 1“7 tadugene {7
b=y+2 a’+b>=8§
ab:4 ab:4
& =3
(a+b) —2ab=8 " |(a+b) =16
; b=4
ab—4 {a ) 0,25
a+b=4
Silat+b=4 & b4
atb=—4 |77 (9
a+b=-4
el 2o ! 0,25
b:2 y:O >




<2><:>4la:—2${x:—3 0,25
b=-2 y=—4 ’
Tim tit ca cac sb nguyén té p 1& sao cho 2p* — p* +161a s6 chinh phuong.
bat 4=2p* —p*+16
Véi p=3 thi 4=169=13" 1a 56 chinh phuong. Vay p =3 thoa man. 0,25
Vé6i p>3 thi p’ =1(mod3). Suyra p* = (p2)2 =1(mod3) 0,25
Suyra A=2p*—p?+16=2.1-1416 =2(mod3) 0,25
Do céc sd chinh phwong chia cho 3 chi du 0 hodc 1 nén 4 khong la sd 0.25
chinh phuong. ’
Tim nghiém nguyén cta phuong trinh 6x* +7xy +2y* +x+y—2=0.
Ta c6 phuong trinh
3 6x" +Txy+2y" +x+y—1=1
(2 diém) & 6x*+(Ty+1)x+2y" +y—1=1 0,25
<:)<Zx+y+1)(3x+2y—1):1
{2x+y+1=l (1)
3x+2y—-1=1
2x+y+1=-1 0.25
{ °)
3x+2y—-1=-1
(1)< {x = 0.25
y=4 ’
(2)e {x - 0,25
y=6 ’
1. Cho tam gidc déu 4BC ndi tiép duong tron (0), diém E thudc cung
nhd AB cta dudng tron (O) (E # A,E # B). Dudng thing AE cit céc tiép tuyén
tai B,C cua duong tron (O) lan luot tai M, N .
a) Chimg minh ring MB.NC = AB>.
4«,
3 diém)

Tacd ABM = ACB = BAC = 60° = BM //AC = BMA = CAN (1) 0,25

Twong tu ta c6 CN//AB = BAM = CNA (2) 0,25

Tu (1) va (2) tacd AAMB dong dang ANAC (g-g) 0,25

_ MB _AB _ 1B NC = AB.AC = MB.NC = AB’ 0,25
AC NC

b) Goi F 1a giao diém cua MC va BN, H la trung diém BC . Ching minh ring
ba di€ém E,F,H thang hang.




Goi [ la giao diém cua EF va BC. Tu a) suy ra| 0,25

MB.NC = Bc* = MB _ B¢ (3)
BC NC

Mit khac MBC = MBA+ ABC =60 +60° =120°. Tuong tu BCN =120"
Suy ra MBC = B/CTV(4)

Ta (3) va (4) ta cO AMBC ddng dang ABCN (c-g-c). Suy ra
BMC = NBC

— -~ — -

Do BEAC ndi tiép nén BEM = BCA = 60" (6) 0,25
Tu (5) va(6) taco BFM = BEM . Suy ra BMEF ndi tiép

BEF = BMF = NBC = FBI . Do d6 AIBF dong dang AIEB (g-g). Suy ra

BT g = EIF (7) 0.25
IE IB
Chung minh tuong tu ta c6 IC* = [E.IF (8). 095

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

2. Cho dudng tron (O) va hai diém 4, B ¢6 dinh ndm trén dudng tron (O) sao
cho A0B=120°. Diém M thay ddi trén cung 16n 4B cua dudng tron (0).

Puong tron ndi tiép tam gidc MAB tiép xtc voi MA, MB lan luottai E, F . Chimng
minh ring dudng thing EF ludn tiép xtc vi mot duong tron cb dinh.

Goi I 1a trung diém ctia AB. V& AH,1J,BK cung vudng goc EF .
Tac6 AOB =120° = AMB = 60°, hon nita ME =MF nén tam giac MEF | 0,25
déu.

NRE

Tam giac vuong AHE c¢6 AH = AE.sin60° = T.AE = T'AD (1) 0,25




Tam giac vudéng BKF c6 BK = BF.sin 60" = ?BF = ?BD (2)

Cong vé (1) va (2) ta co
3 3 V3

AH + BK === AB=21) ==~ AB = 1] ==~ AB khong doi. 0,25

Vidiém 7 c¢d dinhnén EF tiép xtc voi duong tron ¢b dinh tAm 7, ban

NE) 0,25

kinh Y2 45.
4

Cho a,b,c 1 cac s6 khong am va khong c6 hai sé nao dong thoi bang 0.
Chtng minh rang:
1 n 1 n 1 > 10
a2+b2 b2+02 C2+a2_(a—}—b—|—c)2

*

Gia st c=min{a,b,c} . Khi do:
c 2
cSa:>czéac:>a2+czSa2+acﬁ(a+5j

2 0,25
ch:>c2Sbc:>b2+02£b2+bcﬁ(b+%j

2 2
a’+b’ S(a+£j +(b+£}
2 2

2

1 1 1
5 VT (*)>

.2 [a+c]2+[b—|—c]2 [b+c]2 [a—l—c
(1 diém) ) ) ) 2

< s X ,2
Datx:a+§;y:b+§.Khldo x>0,y>0va x+y=a+b+c. 0,25

Taco VT (*)>——— ! - —|—L2—i—L2
X +y y X

1 2 1 1 3 4 3
e NI R Z 5T +
X4y xy x4y 2xy 2xy x +y +2xy 2xp

_ 4 n 3 S 4 43 2 _ 10 _ 10 :VP(*)

(x+3) 20 (x+y)  (x+y) (x+y) (a+btc)

0,25

. S . =0 =0 . )
Dau bang x4ay ra khi {c & {C . Do vai trd cua a,b,c binh dang
x=y |a=

A . . 4 14 0,25
nén dau “=" cua (*) xay ra khi va chi khi trong ba s6 a,b,c c6 mét s0

bang 0 va hai s6 con lai bang nhau.

Luu y: Hoc sinh gidi theo cdch khdc néu ding van cho diém toi da.



