WO GIAO DUC VA DAO TAO KY THETUYENSINHVAO LOER 10 10k

TINH QUANG NINH NAM HOC 2022 2020
o Mon thi: Toan (chuven)
DI THTCHINH THUC (Danh cho thi sinh thi vao Proaong TRIPT Chuy én Hg L ong)

Thot gian lam bae 130 phut. Krong Ae e i g &
(D(; Ui v o (! o)

Ciu L. (3.0 diem)
a) Cho cac o hiru ti x.y thoaman (3x-2)(3y -2) - 1. Chumg minh 4 (2% —xy )’

la so hiru ti.

—

b) Gidi phuong trinh: 6x° —=5x+1=aV5x-1.

X
—+x=60
AR . Y
¢) Giai h¢ phuong trinh: 17, :
) 3
—+y=—
Lx v 2

Cau 2. (2,0 diém)
a) Chimg minh rang v@i x 1 s0 nguyén bat ky thi 25x + 1 Khong thé viét duge duor dang

tich hai s0 nguyén lién tiép.

3x% +2x+1

b) Tim tt ca cac so thyc x sao cho { '

I
=% o ' R S ) ‘
L }— - trong do Kihigu ya} -~ a o] v

[a] 1a s6 nguyén 1on nhét khong vuot qua a.

Ciu 3. (1,0 diém)
Cho cac s6 thue duong x, y,z thoamin x+ y < z. Tim gid trj nhd nhat cia bicu thue

P=(2x“+2y" +z’)[i,+—l‘—+—l,}.

¥ ¥ 22
Cau 4. (3,5 diém)

Cho tam giac ABC ¢6 ba goc nhon, dudng cao AH. Dudmg tron (O) dudmg kinh BC ¢t 458
tai £ (E khac B). Goi D la mot diém trén cung nho BE (D khie B, D Khae £). T duong thing
DC va AHcél nhau tai G, duomg lhﬁng EG u'll duong tron (O) i M (M Khae £, han durong thang
AH va BM ¢it nhau tai /, duong thing Cl ciit dudmg tron (O) tai £ (P Khae ).

a) Chimg minh tr gidc DGIP ndi uep,

b) Chimg minh GA.GI = GE.GM,

¢) Hai duomg thang AD va BC cit nhau tai N. DB va CP ¢t nhau tgi A. Chunyg minh ha
dudmg thang NK va AH song song v&i nhau.

Cau 5. (0,5 diem)
Chimg minh rang trong 16 s6 nguyén duong doi mét Khac nhau nhd hom 23, bao iy ciing
tim dvge hai s6 khac nhau co tich 1a sd chinh phuong.



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

TINH QUANG NINH NAM HOC 2022-2023
‘ Mon thi: Toan (chuyén)
PE THI CHINH THUC (Danh cho thi sinh thi vao Trweong THPT Chuyén Ha Long)

Thoi gian lam bai: 150 phiit, khéng ké thoi gian phdt dé
(Pé thi nay cé 01 trang)
Cau 1. (3,0 diém)

a) Cho cac sb hituti x,y théaman (3x—2)(3y-2)=1.

Chitmg minh 4 =./x*—xy+y* la sb hiu ti.

b) Giai phuong trinh: 6x”> —5x+1=xv5x—1.

2

X
—+x=06
c¢) Giai h¢ phuong trinh: Y )
Y
4 pyp=—
x 4 2

Céu 2. (2,0 diém)
a) Ching minh rang véi x 13 s6 nguyén bat ky thi 25x+1 khong thé viét duoc dudi dang tich hai
s6 nguyén lién tiép.

. . 3x° +2x+1 |
b) Tim tat ca céc so thuyc x sao cho {—}

YR = 5, trong do ki hiéu {a} =a —[a] voi [a]

1a s6 nguyén 16n nhit khong vuot qua a.

Céu 3. (1,0 diém)
Cho céc s6 thuc duong x,y,z théaman x+ y <z. Tim gia tri nhd nhét cua biéu thuc:
P=(2x2 +2y° +zz)[%+%+éj.
Céu 4. (3,5 diém)

Cho tam giac ABC c6 ba goc nhon, duong cao AH . Pudng tron (O) dudng kinh BC cit AB
tai £ (E khac B). Goi D 1a mot diém trén cung nho BE (D khac B, D khac E). Hai dudng thang
DC va AH cat nhau tai G, dudong thing EG cat duong tron (O) tai M (M khac E), hai duong
thiang AH va BM cét nhau tai 7, duong thang CI cit duong tron (O) tai P (P khac C).

a) Chung minh t&r giac DGIP ndi tiép;

b) Chung minh GA.GI = GE.GM ;

c¢) Hai duong théng AD va BC cat nhau tai N, DB va CP cit nhau tai K. Chirng minh hai
duong thing NK va AH song song véi nhau.

CAu 5. (0,5 diém)
Chung minh rang trong 16 sé nguyén duwong d6i mot khac nhau nhé hon 23, bao gio cling tim
duoc hai s6 khic nhau c6 tich 1a s6 chinh phuong.

Thi sinh khong dwoc su dung tai lieu. Can bg coi thi khong gidi thich gi thém.



HUONG DAN GIAI CHI TIET
Céu 1 (3,0 diém)

a. Cho cic s6 hitu ti x,y théa man (3x—2)(3y—-2)=1. Ching minh 4 =/x*—xy+y* 1a s
hiru ti.
b. Giai phuong trinh: 6x> —5x+1=xv5x—1.
2
X ix=6
Y
yz
—4 —
X 4 2

c. Giai hé phuong trinh:

Loi giai
a. Cho céc s6 hitu ti x,y thoa man (3x—2)(3y—2)=1. Ching minh 4 =[x’ —xy+)" 1a s
hiru ti.
Taco (3x—-2)(3y-2)=1
S 9xy—-6x-6y+4=1
< 9xy=6x+6y-3
& 3xy=2x+2y-1

<:>3xy=2(x+y)—1

A=x* —xp+)’ :\/x2+2xy+y2—3xy:\/(x+y)2—2(x+y)+l:\/(x+y—1)2 =|x+y-]|
Vi x,y hitu ti nén suy ra |x+ y —1| 1a s6 hitu ti
= A hitu ti (dpcm)

b. Giai phuong trinh: 6x> —5x+1=xy/5x—1 (1)
Piéu kién: XZ%

Phuong trinh (1) twong duong v6i phuong trinh
& 6x7 —5x+1-x3/5x-1=0

& (63 =3x3/5x—1)+(2x4/5x—1=5x+1) =0

& 3x(2x—/5x 1) +/5x =1 (2x =5 -1) =0
& (20=5x-1)(3x+5x-1)=0

& 2x—~/5x—=1=0 hodic 3x+~/5x—1=0

THI: 2x—~/5x—1=0




S 2x=+/5x-1

< 4x’ =5x-1

& 4x" —5x+1=0

S 4x’ —4x—x+1=0
< 4x(x-1)=(x-1)=0

<:>(x—1)(4x—1):0

(théa man dk)

TH2: 3x++/5x-1=0

Do diéu kién x 2% nén 3x+ m >0 voi moi gia tri cia x
= Phuong trinh v6 nghiém

Vay tap nghiém cua phuong trinh 1a § = {l;%}

2

X
—+x=6
c. Giai hé phuong trinh: y2 Piéu kién x = 0;y #0
Y
_+ fr—
X 4 2
2
Z+x=6(1)
Ta c6 hé phuong trinh Y )
y 3
—+y=—(2
—+y=2(2)

Nhan vé v6i vé clia hai phuong trinh (1) va (2) ta duoc:

o)

Sxy+y +x +xy=9

<:>(x+y)2:9
[x+y=3
-
x+y=-3

THI: x+y=3=y=3-x



2 2

Thay vao X ix=6 ta dugc +x=6
y 3—x
Diéu kién x # 3
2 2 3— 6(3-
T ix=6o— +x( x): (3-x)
3—x 3—x 3—x 3—x

= x’+3x—x*=18-6x
<= 9x =18

& x=2 (tmdk)

Thay x =2 vao phuong trinh (1) ta duoc i+ 2=6< y=1 (thda min)
Y

TH2: x+y=-3=y=-3-x

2 2

Thay vao X ix=6 ta dugc +x=06
y —3—-x
Piéu kién x # -3
2 —x’ 3+ 6(3+
Y ix=6eo 2 +x( x)= ( x)
-3-—x 3+x 3+x 3+x

= —x?+3x+x*=18+6x
< 3x=-18
< x =-6 (tmdk)

Thay x =—6 vao phuong trinh (1) ta dugc 36_ 6=6< y=3 (thdoa min)
y

Vay hé phuong trinh c6 nghiém (x;y) 1a (2;1);(-6;3).
Ciu 2 (2,0 diém)

a. Ching minh rang véi x 1a sb nguyén bat ky thi 25x+1 khong thé viét duoc dudi dang tich
hai s0 nguyén lién tiep.
3x* +2x+1
2x° +1

1a s6 nguyén 16n nhit khong vuot qua a.

b. Tim tat ca cac sb thuc x sao cho { }z%, trong d6 ki hiéu {a} =a—-[a] v6i [a]

Loi giai

a. Chimg minh rang v6i x 1a s6 nguyén bat ky thi 25x+1 khong thé viét duoc dudi dang tich
hai s6 nguyén lién tiép.

Gia str 25x +1 ¢6 thé viét duoc dudi dang tich hai sb nguyén lién tiép

Khi do, ta c6 25x+1:n(n+1) (voineZ)

o nt+n—-1=25x



< n’-2n+3n-6+5=25x

<:>(n—2)(n+3)+5 =25x

Vi x 1a s nguyén nén 25x chia hét cho 25 v6i moi x nguyén (*)

THI1: n—2 chia hét cho 5 thi

n+3=(n-2)+5 ciing chia hét cho 5 nén (n—2)(n+3) chia hét cho 25
= (n—2)(n+3)+5 khong chia hét cho 25

— Mau thuan véi (*), nén trudng hop nay loai

TH2: n—2 khong chia hét cho 5 thi

n+3=(n-2)+5 ciing khong chia hét cho 5 nén (n—2)(n+3) khong chia hét cho 5
= (n - 2)(n + 3) +5 khong chia hét cho 5 hay vé trai khong chia hét cho 25

= Mau thudn v6i (*), nén truong hop nay loai
Vay véi x 1a s6 nguyén thi 25x+1 khong thé viét duoc dudi dang tich hai sb nguyén lién tiép.

2
%} =%, trong do ki hiéu {a} = a—[a] Vo1 [a]

1a s6 nguyén 16n nhit khong vuot qua a.

b. Tim tat ca cac so thuc x sao cho {

Taco 3x” +2x+1=2x"+(x+1)" >0 v6i moi gia tri cua x
2x> +1>0 véi moi gia tri clia x

3x° +2x+1
- = s0(1
2x% +1 g ()

V&i moi gia tri cia x, ta cd (x—l)2 >0 x> —2x+120< x* +12>2x

Hay 2x < x* +1=>3x> +2x+1<4x> +2

2 2
3x +22x+lg4x2+2:2(2)
2x°+1 2x° +1

3x7 +2x+1

1
eox+l] 1| 2e 41 2
Tir (1) va (2),taco o P2HLL_L ) 2041 2
2x% +1 2 3x°+2x+1_3
2

2x% +1

2
THI: 3x°+2x+1 _

1
5 — <232 +2x+1)=2x" +1
2 +1 2

< 6x7 +4x+2=2x>+1

S 4x* +4x+1=0



& (2x+1) =0
< 2x+1=0

1
Sx=——
2

TH2: w=3 & 2(3x% +2x+1)=3(247 +1)
2741 2

S 6x +4x+2=6x>+3

= 4x =1

1
& x=—
4

A . X A v 1y 1 1
Vay céc so thyc x can tim la x:—E;x:Z.

Céu 3 (1,0 diém)
Cho cac s6 thyc duong x, y,z thoa man x+ y < z. Tim gié tri nho nhét ciia biéu thirc:

2

P=(2x2 +2y° +zz)(%+i+%)
x y 2z
Léi gidi

Ap dung bét dang thirc C6 — si, ta c6

z

2
Pit t:(“yj

Do x+y<znén 0<r<1



Ta cod Pz(t+1)(§+%j véi 0<r<1
t

= P= +§+1—7: i+i +1—5+1—7>2 L.L+1—5+1—7
2 2t 2 2t

t
21 2 2% 2 22

:>P21+§+£=17
2 2

=P>17

. ) 1
Dau “=" xdyrakhi x=y= EZ

Vay gi4 tri nho nhat ciia P 1a 17 khi x=y = %z

Ciu 4 (3,5 diém)

Cho tam giac ABC c6 ba goc nhon, duong cao AH . Pudng tron (O) dudng kinh BC cit AB
tai £ (E khac B). Goi D 1a mot diém trén cung nho BE (D khac B, D khac E). Hai dudng thang
DC va AH cat nhau tai G, dudong thing EG cat duong tron (O) tai M (M khac E), hai duong
thaing AH va BM cit nhau tai /, duong thang CI cat duong tron (O) tai P (P khac C).

a) Chig minh tir giac DGIP ndi tiép;

b) Chung minh GA.GI = GE.GM ;

c¢) Hai duong théng AD va BC cat nhau tai N, DB va CP cit nhau tai K. Chirng minh hai
duong thing NK va AH song song véi nhau.

Loi giai

P

a) Ching minh t&r giac DGIP ndi tiép;

D thudc duong tron duong kinh BC = BDC =90° (goc ndi tiép chin cung nira duong tron)



AH 14 duong cao cia tam gidc ABC = AH | BC = AHB = 90°

G la giao diém ciia DC va AH => BDG = 90° BHG = 90°

Xét tit gise BDGH c¢6 BDG + BHG =90° +90° = 180°

Ma BDG, BHG 14 hai goc & vi tri dbi nhau

Nén suy ra t giac BDGH ndi tiép (dau hiéu nhan biét)

— DBH = HGC hay 1a DBC = IGC

Xét duong tron (O) cb DBC = DPC (hai goc noi tiép cung chin DC ) = DPC = IGC

= tir gidc DGIP ndi tiép (goc ngoai tai mot dinh bang goc trong tai dinh d6i ciia nd) (dhnb)
b) Chiing minh GA.GI = GE.GM

E thuoc duong tron duong kinh BC = BEC =90° (goc ndi tiép chin cung nira dudng tron)
Ta c6 BAH + ABC =90°, BCE + ABC =90° = BAH = BCE

Xét duong tron (O) co BCE = BME (hai goc ndi tiép cung chan BE )

— BAH = BME hay 1a EAG = IMG

Xét AGEA va AGIM ¢o

EGA=IGM (d6i dinh), EAG = IMG

= AGEA# AGIM (g-g)

N GE _ GI (cap canh ti 1€)
GA GM

= GA.GI = GE.GM (dpcm)

Vay GA.GI = GE.GM .

¢) Ching minh hai dudng thing NK va AH song song voi nhau.

Xét AEGD va ACGM cob

EGD = CGM (d6i dinh), EDG = CMG (hai goc noi tiép cing chin EC)
=AEGD# ACGM (g—g)

GE GC | .
= —=——(c@p canh ti 1¢)
GD GM

= GE.GM =GC.GD



K

Theo cau b, ta c0 GA.GI = GE.GM nén suy ra GA.GI = GC.GD
GA GC - GA GD
GD GI GC Gl

Xét AGAD va AGCI c6

AGD = CGI (déi dinh), 24 - GP
GC~ GI

= AGAD# AGCI (¢c—-g—c)

— DAG = ICG (c@p goc tuong ung)
Xét AANH va ACKD co

AHN = CDK =90°, NAH = DCI
=AANH# ACKD (g-g)

— ANH = CKD (cap gbc tuong tng)
= DNC = DKC

Xét tit gise DNKC ¢6 DNC = DKC

Ma DNC va DKC 14 hai goc & hai dinh ké cing nhin canh DC mét goc bang nhau



= tir gidc DNKC ndi tiép (ddu hiéu nhan biét)

— KNC = KDC =90° (hai gbc néi tiép ciing chén KC)
= NK L NC

Ma AH 1 NC nénsuyra NK /| AH

Vay NK /| AH (dpcm).
Céu 5 (0,5 diém)

Chung minh rang trong 16 sé nguyén duwong d6i mot khac nhau nhé hon 23, bao gio ciing tim
duogc hai s6 khac nhau c6 tich 13 s6 chinh phuong.

Loi giai
Lap 15 nhom nhu sau:
Nhom 1: 1;4;9;16
Nhom 2: 2;8;18
Nhom 3: 3;12
Nhoém 4: 5;20
Vi 11 nhom tiép theo, mdi nhom c6 1 s6 1a mot trong 11 sb khong & nhom nao trong 4 nhom
trén
Véi 16 sd nguyén duong d6i mot khac nhau nhé hon 23 duge xép vao 15 nhom
— (6 hai sb duoc xép vao cung mot nhom, ma 11 nhém cudichico 1 sb
= Hai s6 d6 ¢ ciing mdt nhom trong cac nhoém tir nhom 1 d&én nhom 4
— Tich ciia chiing 1a s6 chinh phuong

Vay trong 16 s6 nguyén duwong d6i mot khac nhau nho hon 23, bao gid ciing tim dugc hai sd
khac

nhau c6 tich 13 s6 chinh phwong.
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