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LOI GIAI PE THI TUYEN SINH VAO LOP 10
NAM HOQC: 2023 — 2024
Truong THPT Chuyén Khoa hoc tu nhién
M@én thi : Toan (vong 2)

Cau 1: (3,5 diém):
1) Giai phuong trinh

2X +1+ 244%% +6X = 4/5x — X2
2) Giai h¢ phuong trinh
xy(x+y)=30
{x3 +y* =30+ /x+y+120
Céu 2 (2.5 diém):
1) Tim tat ca cac cap sé nguyén duong (x;y) théa man
4 +(l+3y)(1+ 7y) =2" (3y +77 +2)

2) Vé6i x,y,z 1a nhitng sé thuc duong, tim gia tri nho nhat caa biéu thic:

X —x®+3 v —y®+3 M -2°+3
+ +

M=— 2.2 2,2
X2y2 +zx+zy  YPZP 4 xy+xz 22X+ yZ+ yX

Céu 3 (3 diém). Cho tam giac ABC nhon véi AB < AC néi tiép trong dudng tron (O) ¢4 tiép
tuyén tai A cua (O) cit BC & T sao cho TB > BC Goi P va E lan luot 1a trung diém caa TA va
TC.

1) Chitng minh rang ti giac APEB noi tiép.

2) Goi giao diém thir hai cua AE véi (O) Ia F. Lay G thudc (O) sao cho FG song song véi
AC. Chitng minh ring ATG = TAF.

3) Goi H la tryc tdm cua tam giac ABC,D 1a giao diém caa AH va BC. M 1a trung diém
BC. K ddi xiing véi A qua BC. N thudce duong thang AM sao cho KN song song véi HM. Lay S
thuoc BC sao cho NS L NK . Dyng R thuoc tia AK sao cho AR.AH = AD?. Q la diém sao cho
PQ L ASvaSQ L AO.Chang minh ring diém dbi xing caa A qua QR thudc dudng tron
duong kinh DN.
Cau 4 (1 diém). Viét 100 sé nguyén duong dau tién 1,2,...,100 vao mét bang 6 vudng kich thudc
10x10 mét cach tuy y sao cho mdi 6 vudng duoc viét diing mot s6. Ching minh rang ton tai hai
6 ké nhau (hai 6 c¢6 canh chung) ma hai sé duoc viét ¢ hai 6 nay c6 hiéu Ién hon hoic bang 10.
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PHAN LOI GIAlI
Céau 1: (3,0 diém):
1) Piéu kién: 0< x <5 . Ta bién d6i phuong trinh thanh
X+ 2/X/4X + 6 + 4X + 6 = 4X + 4/X/5— X +5— X
Str dung hang dang thtc, ta thu dugc
(VX +4x+6)" = (2Vx +5-x)?
Suy ra VX ++/4x+6 = 2Jx ++/6—x (do ting vé déu khong am), hay

Binh phuong hai vé ctia phuong trinh nay ta c6

4X+6=x+5-x+2,/x(5-X)

Hay 4x+1=2,/x(5-x). Tiép tuc hay Tiép tuc ta binh phuong hai vé véi diéu kién
4x+1>0 (dathoa man dugc)
16x* +8x +1=4x(5-x)

= 1 Y 1 A <) -
Giai phuong trinh trén ta thu dugc X = Eva X= 0 (deu thoa man dieu kign).

N 1 1
Vay, phuong trinh da cho c6 dung hai nghiém Xx = r X = T

2)bat S=x+y,P=xy .Tacé
X +y®=(x+Yy)>=3xy(x+y)=5>-3SP
Khi d6 hé phuong trinh tr¢ thanh
SP =30
{33 ~35P =30+%/S+120
Thay SP = 30 vao phuong trinh th{ hai ta cd

S® =120+%/S +120

hay S°+$ =(S+120)+%/S +120 Tanhan thay
Néu S >3/S+120 thiS®>S+120,suyra

S°+S>(S +120)+m
loai.
Néu S <3S +120 thiS®<S+120 suyra
S°+S <(S+120)+¥s +120
loai.
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Nhu vay taco S =3/S +120,hayS* —S -120  Giai phuong trinh ta thu duoc S = 5 khi

do P=3S—0:6.Vaytacé
X+y=5
Xy =6
Theo Vi-ét dao thi x,y la hai nghiém cia phuong trinh
x> —5x+6=0
Giai phuong trinh ta duoc (X,y)=(2,3),(3,2).
Vay hé da cho c6 hai nghiém (x,y) 1a (2,3) va (3,2)
Cau 2 : (3,0 diém):
1) Céch 1. Ta c6 cé4c bién doi phuong trinh sau
4" +(1+3y)(1+ 7y) =2" (3y +7Y +2)
S22 14243 +7V 421 = 2% (SV +7) +2)
& (2-1)(3 + 7 +1-24) =21 (1)
Ta chiing minh UCLN (2" -1,3" +77 +1-2") =1.That vay, néu UCLN(
2° —1:3* +7Y +1-2%) > 1 thi goi p la wéc nguyén tb chung caa 2* —1,3* + 7 +1—2*. Suy ra p

|3¥ +7Y .chiyla 3’ +7¥ déu khdng chia hétcho 3, 7 nén p =3,7. Laic6 p|21’ nénp {3, 7}
mau thuan.

Vay UCLN (2" —1,3" +7” +1-2") =1 Ta xét hai truong hop sau

e NA&uxlasd chinthi 2* —1 chiahétcho3va 3* +7Y +1—2" chia3 du 1.
Khi do, tir phuong trinh (1) ta c6

28 -1=9%
I+7+1-2"=7"
Suyra 2*=3"+1 ,Chiyla 3' =1,3 (mod 8) nén 3’ +1 khdng chia hét cho 8. Tur d6
x=2vay=1..Vay (x,y)=(2,1)

e Néuxlasbléthi 2 -1 chia3 dulva 3* +7’ +1—2" chia hét cho 3.
Khi do, tir phuong trinh (1) ta co

2X-1=7"
F+7+1-2"=3
Suy ra 2 =7 +1. Vé phai chia 7 du 1 nén vé tri chia 7 du 1. Tir d6 x =3k, k € N * va
thay vao phuong trinh dugc
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(2 -1)(2* +2 +1)=7
VIUCLN (2 -1,2% + 2 +1) e {1,3} nén UCLN(2 -1,2% +2" +1)=1. Vi
2% 42" +1>1nén 2" —1=1suyrak=1va 7' =7 nén y=1va x =3k =3. Vay
(x,y)=(31).

Vay tat ca cac cap sé (x, y) thoaman 1a (2, 1), (3, 1) .
Céch 2. Phuong trinh d3 cho c6 thé viét lai thanh

(28 -7 -1)(2 -3 -1)=0

Té6i day giai gidng hai truong hop & trén.
2) Taco 3(x14 —x° +3) :(3x14 +4)—3x6 +5>7x* -3x°* +5=4x°+5
theo bat dang thirc AM-GM. Lai c6 ciing theo bat dang thic AM-GM, thi

4x° +5:(x6 +x° +1)+(x6 +x° +1)+323(x4 +x* +1)23(x4 +2x2)

Suy ra
s 2

MY X 423 X

X2y% + Xz +yz X2y + X2+ Yz

va ap dung bét ding thirc cong mau cho vé tréi, ta co

e (x2+y2+22)2+2(x+y+z)2 >3(x2y2+y222+22x2)+6(xy+yz+zx)

XYy O 1 2(xy+yz+2x)  XAYP 4 YR 4 20X+ 2(Xy + Y2+ 2X)

DAau bang xay ra khi va chi khi x =y = z = 1 Gid tri nho nhat cia M 1a 3.
Cau 3 : (3,0 diém)

TAI LIEU TOAN HOC
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1) Vi AT la tiép tuyén cia nén ta duoc TA?> =TB.TC . Nhu vay, ta duoc

TPTA= %TA2 = %TB.TC =TB.TE va vi tir gidc APEB Ia tir gi4c noi tiép.

2) Vi EP 1a duong trung binh caa A TAC, A FGC la hinh thang can va AT la tiép tuyén

— e~~~ -

viy, ta dugc A AEP ~A ACG (g-g) va dan dén % :% .Laichuy AT =2AP va

AE 2AE 2AP AT

EP AC AG AG

A AEP ~ATAG (C.G.C) vavi thé ATG =TAF.
3) ta xét bo dé sau:

AABC, duong thing qua B vudng AC cit AC,(ABC) tai F,D. E thuoc (ABC) thoa
DE//AC. Puong thang qua E vudng EF cit BF tai G, dg thing qua B vudng AG cit duong thing
qua C vudng AD tai H, L trung diém AH. CMR AEL =90

Giai: BH giao EG tai J khi d6 J thuoc (BFE). Mat khéc goi K trung diém BC thi F,K,J
thang do BFK = ABE = BEJ = BFJ. Ma do FK vudng AD vuéng CH nén J 14 trung diém BH =>
JL /I AB nén L thu¢c EG => dpcm

Quay lai bai toan: Dyung hbh DKNG, DS' 1a dg kinh ciia (ADG) khi d6 KS'D = AS'D =
AGD = DNK => S trung S'. NG giao BC tai F, NE vuéng AD tai E. Khi d6 A,F.E,G cung thudc
| dg tron (EF = DN = AG )

« Puong thang qua E vudng AF cit dg thang qua T vudng AS tai J. Khi d6 theo bd dé,
trung diém Q' ctia Al thude SG (déy T thudc (AFGE) ). Ma Q'P vudng AS => Q' tring Q. Hon
nira bién d6i ti s cho ta R 1a trung diém AE nén QR // JE vudng AF két hop thém néu cho JE cit
AF tai A' thi A" thuoc (EF) hay A' thudc (DN) nén ta c6 dpcm.

Céu 4: (1,0 diém):

Loi giai. Cach 1. Ta giai bai toan tong quat: Dién cac s6 1.2.... n? véin > 1 vao cac &
vudng cia bang cdn nn Khi d6 ton tai hai 6 vudng k& nhau (chung canh) chia hai s6 x, y ma |x -
y| > nKihiéu m ,M, tuong tng la sb nho nhat va sb Ion nhét cua hang tha k voik =1, 2,...,n.

AC = 2EP, ta thu dugc . Két hop véi AEP =TAG ta thu dugc

Chayla m,m,, ...m ,M;,M,,....... , M, d6i mot phan bi¢t. bat
m=max (m,m,, ...m, )vaM=min (M, M,,....... M, ).
Xét hai truong hop
e Néum<Mthitaco m <m<M, véimoik=1,2,..n Diéunay suy ravéihang
k bét ky thi ton tai hai s6 a, <m <b,_ va véi mdi hang k ta chon cip (a,,b, )
thuoc hai 6 ké& nhau & hang k. Vi b;,b,,....b, 16n hon m va cac s6 by,b,,....b la

n

doi mot phan biét nén ton tai k e {1,2,....,n} . sao cho b, >n+m vado d6

b—a,=(m+n)-m=n.
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e Néum>Mthigoii je{1,2,.,n}lacic chisosaocho m >M= M, Khidé tai

mdi cot ludn ton tai cac sb khong vuot qua M (vi du nhu sb hang j) va céc sé 16n
hon M (vi du nhu s6 ¢ hang i). Khi d6 véi cot k bat ky ton tai a,,b, sao cho
a, <M <b, va a_,b, thuoc hai 6 ké nhau cua cot k. Tuong tw nhu trudng hop dau
tién thi ta cling c6 ton tai k e{1,2,..,n}mab >M+n .Suyra

b.—a, =(M+n)-m=n.

Trong moi tinh huéng ta déu c6 diéu phai ching minh.

Céch 2. Gia st phan ching, ton tai cach dién dé khong ton tai x,y nhu vay. Ta lan luot dién cac

s6 bit dau tir 1 vao bang 6 vudng, xét thoi diém dau tién ma ca n cot déu da duoc dién sb. Ta xét

hai treong hop sau:

e Néu ton tai cot nao d6 da duoc phii hoan toan, ta s& di vai tro ciia hang va cot (xét
thoi diém dau tién ca n hang déu cd s6). Néu khi d6 lai ton tai mot hang duoc pha
hoan toan, thi tuc 14 hai thoi diém dang xét trung nhau. Biéu nay 1a khdng thé vi 6
vira dugc thém phai 14 6 cudi ciing caa hang va cot do, xét thoi diém ngay trude do
cho ta tit ca cac hang déu da duoc dién.

e Néu khdng ton tai cot di phu hoan toan, do mdi cot déu c6 6 da dién, ta co thé chon
ra & cot thir i dugc cap 6 A, B.ma A dugc dién con B, thi chua.

Canco B, — A <n-1 kéotheo B, <max (A, A,,....,A)+n-1Vi

Ma céc so tir 1 dén max( A ) déu da duoc dién nén B, > max(A ), vo Iy don sb B,
phan biét.
Céc truong hop cho ta gia str sai va ta c6 diéu phai ching minh.

Lién hé ti liéu word toan zalo: 039.373.2038 TAI LIEU TOAN HOC



https://tailieumontoan.com/tai-lieu-toan-thcs-1
https://zalo.me/0393732038

