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TRUONG THPT CHUYEN LAM SON THPT CHUYEN LAM SON
. , , NAM HOQC 2023 - 2024
BE THI CHINH THUC Mbén thi: Toan (chuyén)

Thoi gian: 150 phit (khdng ké thoi gian giao dé)
~ Ngay thi: 16/04/2023
Dé thi co: 01 trang gom 05 cdu

Cau 1. (2.0 diém)
a) Cho cac s6 thuc duong x, y théa man x> —3xy =10 va y*+xy=6.Tinh A=x+3y.

b) Cho x,y,z 14 cac s6 thuc duong théa man xyz(x+y+z)=1.

Ching minh \/{x2+%j(y2+ziz)(zz+%)z(x+y)(y+z)(z+x).

Cau 2. (2.0 diém)

a) Giai phuong trinh 2(3x+1)+z =5V2x+7.
x

o ¥ =y =3y +3x-6y-4=0
b) Giai hé phuong trinh .
X' =3x=2y+3x+y+5=0
Cau 3. (2.0 diém)
a) Giai phuong trinh nghiém nguyén x° +2024x =5" +1.
b) Cho céc s6 nguyén duong x, y théa man 44x> +1= . Ching minh 2y +2 14 s§ chinh phuong.

Cau 4. (3.0 diém) Cho tam gidc ABC nhon ¢6 AB < AC noi tiép duong tron (O). Phan gic trong cua
BAC cét BC tai D va cit (0) tai Q(Q#A). Tt D dung DE,DF lan luot vudng goc véi AC, AB
(Ee€ AC,F € AB) . Goi M la trung diém ctia BC, tia QM cit (O) tai giao diém thr hai 1a P.
a) Chimg minh OM.QP = 0D.0A .
b) Goi N la giao diém cia PD va EF . Chimg minh MN song song véi AD .
¢) Dung duong kinh 4K cua (0) . Cac dudng tron ngoai tiép cac tam giac BFN va CEN cit nhau
tai diém R(R # N). Ching minh céc diém P,D, R thang hang.

Cau 5. (1.0 diém) Xét mot bang 6 vuong cd 8x8 gom 64 6 vudng. Ching minh véi moi cach danh dau
7 6 vudng cua bang, ta luon tim dugc mot hinh chit nhat gdm 8 6 vuéng ma khong c¢6 6 nao bi danh dau.
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PE THI CHINH THUC

Chu y: Huong dan cham nay chi thuc hi¢n cho loi gzal nhu trén, néu thi sinh lam bai theo cach khac thi
16 cham thong nhat phirong én cham thi cho phit hop va van cho diém téi da néu cach gidi di.

Cau NOi dung Pi¢m
1 Cau 1. 1,0
5 did a) Cho cac s6 thuc dwong x,y théa min x’—3xy=10 va y’+xy=6. Tinh
(2 diém) A=x+3y.
Huong dan: 1,0

Tir gid thiét: x> —3xy =10 va y* +xy =6
Cho ta: x2—3xy+9(y2+xy):64.
& X +6xy+9y? =64 = (x+3y) =64

Ma x,y>0nén A=x+3y=8.

b) Cho x, y,z 1 cac s6 thue dwong théa man xyz(x +y+ z) =1. Chuing minh

1,0
\/{x +LJ(y + 1j(zz+%)=(x+y)(y+z)(z+x).
% x
Huwéng dan: 0,5
2.2
Ta c6: x2+L2=x y2+1
y Y
2.2
_rY +xyj/SX+y+Z) (do gia thiét xyz(x+y+z)=l)
_xy[xy+z(x+y+z):|_x(z+x)(z+y)
v v
Bién ddi tuong tu ta ciing ¢ dugc: ? +i2 = y(x+y)(x+z)
z z
L —(y+z)(y+x).vay
x
0,5
\/{x2+% y2+izj(zz+%j:\/x(z+x)(z+y)‘y(x+y)(x+z).z(y+z)(y+x)
y z x y z x




(2 diém)

Cau 2. 1,0
a) Gidi phuong trinh 2(3x+1)+1= 5v2x+7.
X
Huwéng dan:
Pidu kién: x>/ ;x#0. *)
2 0,25
Phuong trinh d3 cho < 6x* +2x+7 =5xv/2x+7 (1)
bat u=+v2x+7.
T (1) cho ta: 6x> —5Sux+u’> =0
< (2x—u)(3x—u)=0
(2x-0)(3x-) 1as
{usz
= .
u=3x
Trueong hop 1:
u=2x2x+7=2x
0,25
>0
=1 oy V20 (théa man (*))
4x"-2x-7=0 4
Trueong hop 2:
u=3x~2x+7=3x
x20 1 (thoa man (+)
= =% 0a man
9x* —2x-7=0 0,25
Vay tap nghi¢m cua phuong trinh: § ={1+;/E;1}
¥ =y =3y +3x—-6y—-4=0 1 1,0
b) Giii hé phwong trinh oy d O .
X =3x=2y+3x+y+5=0 (2)
Bién d6i phuong trinh (1), ta c6 :
¥ 43x=y" 43y +6y+4 < x° +3)c=(y+1)3 +3(y+1). 3
Dit u= y+1, thay vao (3) ta co duge : x* +3x =u’ +3u
0,5

<:>(x—u)(x2+ux+u2+3):0 @)

2 3
Nhan thiiy: x2+ux+u2+3:(x+%j +3%+3>0 voi Vx,ueR.

Dodotr(4)chota: x=u=y+1=>y=1-x.

Thay vao phuong trinh (1), ta c6: x* —=5x+2+2Jx+1=0 (diéu kién: x>—1)

0,25




o x’—4x+4=(x+1)-2vx+1+1

@(x—z)z:(\/ﬁ—l)2

-2
=
-2

=

Truwong hop 1: x—1=~x+1 0,25
x21
9, .
x =3x=0
& x=3,y=2.(théa min cac diéu kién)
Truwong hop 2: 3—x=~/x+1.
x<3
= .
x =7x+8=0
x= ! _g/ﬁ , Y= > _;/ﬁ . (thoa man céc diéu kién)
Vay tap nghiém ctia hé phuong trinh S = {(3;2),(7 _;/ﬁ : > _;/ﬁj}
3 Cau 3:
(2 diém) | a) Giai phwong trinh nghiém nguyén x° +2024x=5"+1. (¥ 1,0
Huéng dan:
+ Nhan xét: moi s6 nguyén x thi ta luén c6: x° —x ludn chia hét cho 5.
That vay: Tacod x°” —x = x(x2 —1)(x2 +1)
= )c()c—l)()chl)(x2 —4+5)

0,5
= x(x—1)(x+1)(x* —4) 4 5x(x—1)(x +1) ’
= (x—2)(x—l)x(x+l)(x+2)+5x(x—l)(x+1)

Nhan thdy (x—2)(x—1)x(x+1)(x+2) la tich ctia 5 s6 nguyén lién tiép nén luén
chia hét cho 5. Do d6 x° —x ludn chia hét cho 5.
+ Ciing cha y: Tir (*) thi vé trai nguyén nén vé phai nguyén, do d6 y e N
Luc nay v6i Vy e N thi 57 +1 chia 5 ¢6 cac sb du chi c6 thé 1a 2 hodc 1 hay 5¥ +1
khong chia hét cho 5 véi moi s6 nguyén y .
+ Tré lai bai toan: x° +2024x=5"+1 0.5

& X —x+2025x=5" +1. (**)
Theo nhén xét trén thi vé trai cta (**) chia hét cho 5, vé phai cta (**) khong chia hét cho
5 nén phuong trinh (**) v6 nghiém, hay phuong trinh da cho khéng c6 nghiém nguyén.




b) Cho cic s6 nguyén dwong x, y théa min 44x’ +1=y>. Chirng minh 2y +2 Ia
s6 chinh phwong.

1,0

Huéng dan:

D@ thdy y 1¢ nénta dit y=2k+1(keN).

Thay vio gia thiét, ta c6 duge: 44x” +1=(2k+1)" = 11x* =k (k+1). ()
= k(k+1)11

Do 11 1a s6 nguyén t6 nén hodc £°11 hodc k+1:11.

0,25

Truong hop 1: ki11.Dat k=11.m (meN). Thay vao (*), taco: x* =m(11m+1).

Lai ¢6: (m;11m+1)=1=>m va 11m+1 déu 1a c4c s6 chinh phuong.
m=a’

Vay trong d6 a,b e N;b>0.
1lm+1=5"

Lac ndy: 2y+2 =4k +4=44m+4 = 4b* 14 s6 chinh phuong.

0,25

Truong hop 2 : (k+1):11. Dat k+1=11.n (neN*).
Thay vao (*), ta co: x> =n(11n—1).

Lai c6: (m;11n—1)=1=>n va 11n—1 deu la cac s6 chinh phuong.

2

n=c y

Va trong d6 ¢,d e N .
Y {lln—l:d2 5

Tirdo chota 11c* =d?> =1 hay 12¢* =c* +d* +1 (**)

Nhan thay vé trai ctia (¥*) chia hét cho 4, vé phai chia 4 chi c6 thé ¢ cac sb du 1a 1;2
hodc 3 nén khong thé xay ra.

Vay néu cic s6 nguyén duong x,y théoa min 44x>+1= ) thi 2y+2 1a sé chinh
phuong.

0,5

4
(3 diém)

Ciau 4: Cho tam giac ABC nhon ¢6 4B < AC ndi tiép duong tron (0) . Phan giac
trong cila BAC cit BC tai D vacéit (0) tai Q (0 # 4). Tie D dung DE,DF lan
lwgt vudng géc véi AC,AB (E e AC,F € AB) . Goi M la trung diém cia BC, tia
OM cit (O) tai giao diém thw haila P.
a) Chung minh QM .QP = QD.QA.
b) Goi N la giao diem cia PD va EF . Chiwng minh MN song song voi AD.
¢) Dyng duong kinh 4K ciia (O). Cic dudng tron ngoai tiép cac tam gidc
BFN va CEN cit nhau tai diém R(R=N). Chimg minh cic diém
P,D,R thiang hang.

3,0




Huéng dan:

0

a) Theo tinh chét dudng tron ta co dugc: OMD = QAP =90".

Do d6 AQMD ~ AQAP(g.g) = 22 =24 _, oroP=04.0D. 1o
o dé ~ )
g8 oD QP

b) Goi I 1a giao diém cua AD va EF .

Ta co: AAED ~ APCD(g.g), c6 cac duong cao twong Gmg 1a EI va CM nén

om _pr

OP DA’

1,0
Mit khac do N7 //4p= 2L PN ’
DP

OM _ DI DN

ay =—— . Theo dao cua Talet, chota MN //AD .
QP DA DP




Goi R la giao diém thr hai ctia cac duong tron ngoai ti€p cac tam giac BFN va CEN .
Truéc hét, ta chimg minh R €(O0).

—

. 1,0
Vay tir gide ABRC nditiepnén R €(O0).
Lic nay: NRC = NEA = EAP = PRC . Do d6 P,D,R thing hang.
Céu 5: Xét mot bang 6 vudng ¢ 8x3 gom 64 6 vudng. Chirng minh voi moi | 1,0
S, ciach danh dau 7 6 vudng cua bang, ta ludn tim dwgc mot hinh chir nhit gom 8
(1 diém) | 6 vuong ma khong c6 6 nao bi danh dau.
Huong dan: 1,0

Ta chia bang vudng da cho thanh 8 bang hinh chit nhét ¢& 2x 4 nhu hinh v&. Theo dé
bai ta chi danh diu ding 7 6 vudéng cua bang nén theo nguyén 1i Dirichle, ludn ton tai
it nhat mot bang con trong s6 8 bang trén khong chira 6 nao bi danh dau, do do ta co
duoc didu phai chimg minh.




