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2J2x-2Jx(x~1) ~L+2x+2x 1 +1
xa/x ~1 x-1

Bai 1. Cho biéu thuc P = VoI X>1.

a) Rat gon biéu thuc P.

b) Tim tat ca cac gia tri cua x sao cho P nhan gi4 tri nguyén.
Bai 2.
a) Giai phuong trinh (\/x +1—2\/4—x)\/2x2 +18 -5x+15=0.

b) Cho céc s6 thyc a,b,c khac 0 thoa mén [a+b+c—2024|+,/2024(ab+bc+ca) - abc =0.
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Tinh gia tri cua biéu thuc P =
Bai 3.

a) Cho p 1as6 nguyén t6 16n hon 3. Chung minh rang p® —2023? chia hét cho 24 .

b) Mot méanh vuon hinh vuéng duoc chia thanh lugi gom 25x 25 6 vudng nho bang nhau dé trong 25
loai hoa khac nhau. Trong mdi 6 vudng nho duoc trong dung mot loai hoa va cac loai dugc trong ddi
xtng nhau qua dudng chéo chinh cuia manh vuon (1a duong ndi tir dinh trén bén trai voi dinh dudi bén

phai). Biét khéng c6 hai 6 vudng nho nao trén cling mot cot trong ciing loai hoa.

Chuang minh rang cac loai hoa duoc trong & cac 6 vudng nho c6 duong chéo chinh di qua 1a khac nhau.
Bai 4. Cho tam giac nhon ABC c6 cac duong cao AD, BE,CF citnhautai H (D, E,F lan luot
thuoc BC,CA, AB), M 1a diém tly y trén canh BC(M khac B,C,D). Goi N la giao diém thi hai
ctia duong tron ngoai tiép tam giac MBF va dudng tron ngoai tiép tam giac MCE .

a) Chirng minh rang ti giac AFNE noi tiép.

b) Chang minh raing AM di qua diém N .

¢) V& duodng kinh MP ciia dudng tron ngoai tiép tam gidc MBF va duong kinh MQ cua dudng thang
ngoai tiép tam gi4c MCE . Chang minh ring cac diém P,H,N,Q thang hang.

Bai 5. Cho céc s6 thuc khong &m x,y,z théa man x+y+z=1.

Chting minh rang 0 < Xy + yz + zx — 2xyz < %

=== Hét ===



HUONG DAN GIAI THAM KHAO

2Jax-2Jx(x1) -1+ 2fx+20x1+1 1
xvx -1 JIx-1

Bai 1. Cho biéu thirc P = voi x>1.

a) Rut gon biéu thic P .
b) Tim tét ca cac gia tri ciia x sao cho P nhan gié tri nguyén.

Loi giai

) Ta o6 2x—2,/x (x~1) ~1= (VX ~vX—1) va x+2yx—1=(vx—1+1) .

2\/2x—2«/x(x—1) —1+2yx+2Jx-1+41 1

Khidé P=
xv/x —1 Jx -1
_ X=X =Tx =141+ Wx-1
(ﬁ—l)(x+ x+1) 1
_ Jx+2
x+\&+1'

Vay, P:ﬂ (voi x>1).

X+4X+1

b)Taco 2X++/x > 0= 2<x+\/§+1)>\/§+2,suy ra0<P<2.

Pé P nhan gia tri nguyén thi P=1= ﬂ =1 suy ra x=1 (loai).
X+4X+1

Vay, khong ton tai gia tri cia x dé P nhan gia tri nguyén.
Bai 2.
a) Giai phuong trinh (\/x +l—2\/4—x)\/2x2 +18 —5x+15=0.

b) Cho céc sb thuc a,b,c khac 0 thoa man |a+b+c—2024|+\/2024(ab+bc+ca)—abc =0.
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Tinh gié tri caa biéu thuc P =

Léi gii

N X2—
a) biéeu kién
X<4



Taco 5x—15:(Jx+1—2J4—x)(Jx+1+2J4—x).
(J_ zJ_) 2x2 +18 ~5x+15=0
@(M—zx/ﬂ)(\/thw—M—z\/ﬂ):o

1-2J/4—x =0 hoic V2x*+18 —/x+1-2/4-x =0.
Truong hop 1: Vx+1-2J4-x =0

SAx+1=24-x
< X+1=16—-4x

< x =3 (thoa man).

Truong hop 2: M—M—ZM:O
@M=ﬁ+2\/ﬂ
< 2x2 +18=X+1+4,/(x+1)(4-X) +16 - 4x
< 2x2 +3x+1-4,/(x+1)(4—x) =0

x=-1

VX+1(2x+1) =44 —x

< (x+1)(2x+1)-4(x+1)(4-x) =0 =

+)Xét phuong trinh v/x +1(2x+1) = 44— x, binh phuong hai vé ta duoc
(x+1)(4x2 +4x+l) =16(4-Xx)

< A3 +8x% +21x—63=0

<:>(2x—3)(2x2 +7x+21)=0

& X =g (vi phuong trinh 2x* +7x+21=0 v6 nghiém).

Vay, phuong trinh c6 tap nghiém S = {3; -1 g} :



b) [a+b+c—2024+,/2024(ab+hc +ca)—abc = 0. (1)

Taco |a+b+c—2024|+\/2024(ab+bc+ca)—abc >0 véimoi a, b vac.

a+b+c-2024=0

Két hop vai dé bai ta suy ra .
2024(ab+bc+ca)—abc=0

Tasuyra (a+b+c)(ab+bc+ca)—abc=0
(a+b)(ab+bc+ca)+c(ab+bc+ca)—abc=0
(a+b)(ab+bc+ca)+c*(a+b)=0
(a+b)(b+c)(c+a)=0,suyra a=-bvb=-cvc=-a.

Trwong hop 1:

1

Néu a=-b=c=2024, thay vao P = 21023 + o7 + 2%23 ta duoc
a C

1
T
. . N . , 1
Tuong tu hai truong hop con lai ta tinh dugc P = 200477 "

Bai 3.

a) Cho p 1a s6 nguyén t6 16n hon 3. Chung minh rang p® —2023? chia hét cho 24 .

b) Mot manh vudn hinh vudng duoc chia thanh lugi gdm 25x25 6 vudng nhé bang nhau dé trong 25
loai hoa khéc nhau. Trong mdi 6 vudng nho duogc trong dung mot loai hoa va cac loai duoc trong ddi
xtng nhau qua dudng chéo chinh caa manh vuon (1a duong ni tir dinh trén bén trai voi dinh dudi bén

phai). Biét khdng c6 hai 6 vudng nho nao trén cling mot cot trong cuing loai hoa.

Chuang minh rang cac loai hoa duoc trong & cac 6 vudng nho cé duong chéo chinh di qua 1a khac nhau.
Léi giai

a) Tacd p?—1=(p-1)( p+1) latich hai s tu nhién chin lién tiép nén (p-1)p(p+1) : 3.

Talaicé (p-1)p(p+1) : 3, ma p>3 nén (p-1)(p+1) : 3.

Tirdésuyra (p—1)(p+1) 24, do (3:8)=1. (1)



Talai co p*—2023° =(p® -1)—(2023" -1)
=(p-1)(p+1)—2024.2022 , ma 2024.2022 : 24. (2)

Tir (1) va (2) suy ra p?—2023° chia hét cho 24 .

b) Vi cac 6 vudng nho trén mdi cot trong cac loai hoa khac nhau nén méi loai hoa s& duoc trong trén
25 0 vudng cua manh vuon.

Gia str trén dudng chéo chinh c6 hai 6 ndo d6 dugc trong ciing mot loai hoa, nhu vay s& ¢6 mot loai
hoa nao do (khéac) khong c6 mat.

Luc d6, loai hoa nay s& duoc trong & 25 6 vudng trén phan con lai ciia manh vuon (trir cac 6 trén

dudng chéo chinh). Diéu nay la khdng thé vi tinh d6i xting (s6 6 vudng cing loai phai chan).

Bai 4. Cho tam giac nhon ABC c6 cac duong cao AD, BE,CF cit nhautai H (D, E,F lan luot
thuoc BC,CA, AB), M la diém tly y trén canh BC(M khac B,C,D). Goi N la giao diém tha hai
ctia duong tron ngoai tiép tam giac MBF va dudng tron ngoai tiép tam giac MCE .

a) Chitng minh rang ti giac AFNE noi tiép.

b) Chang minh rang AM di qua diém N .

¢) V& duong kinh MP cuia dudng tron ngoai tiép tam gidc MBF va duong kinh MQ ciia dudng thang
ngoai tiép tam gi4c MCE . Chang minh rang cac diém P,H,N,Q thang hang.

Léi giai

a) Chizng minh rang ti giac AFNE noi tiép. P

Xét duong tron ngoai tiép tam giac MBF ta co

MNF =180°-MBF .

Xét dudng tron ngoai tiép tam giac MCE ta c6

MNE =180°-MCE .
Trong tam gidc ABC = BAC + MBF + MCA =180° nén MBF + MCA =180°-BAC

Mt khac, ta c6 ENF = 360°—(MNF + MNE)

= MBF + MCE = MBF + MCA =180°-BAC .

Do d6 ENF + BAC =180°.



Xét tir giac AFNE c6 ENF + EAF =180° ma hai goc nay & vi tri dbi nhau, suy ra tir giac AFNE noi
tiép. (1)

b)Ta chirng minh dugc tir gidc AEHF ndi tiép nén bén diém A E,H, F thudc mot dudng tron co

duong kinh AH .

Vit gidc AFNE nai tiép, nén bén diém A, F,N, E thuoc mot duong tron. (2)
Tir (1) va (2) suy ra nam diém A E,N, H,F cing thuoc mot duong tron.

Xét dudng tron ngoai tiép tir giac AFHN , ta ¢c6 AHF = ANF .

Tac6 AHF = ABD (ciing cong BAD =90°) dan dén ABD = ANF .

+)Tacé ANF +MNF = ABD +MNF =180° (vi tir gi&c BMNF ngi tiép).

Suy ra ba diém A, M, N thang hang. Hay duong thang AM di qua diém N .
c) Tacod A E,N,H,F cung thuoc mot dudng tron. Suy ra tir gidc AFHN néi tiép, do dé
ANH + AFH =180°, ma AFH =90° = ANH =90° suy ra HN L AM . (3)
Taco PNM =90° (gbc noi tiép chan nira duong tron) nén PN L AM . (4)
Ta lai c6 MNQ =90° (gdc noi tiép chan nira duong tron) nén QN L AM . (5)
Tir (3), (4) va (5) suy ra cac diém P,H,N,Q thang hang.

Bai 5. Cho céc s6 thuc khong &m x,y,z théa mdn x+y+z=1.

Chuang minh rang 0 < xy + yz + zx — 2xyz g%.

Léi giai

., N . LA £ N 1
Giastr x la so nho nhat trong baso x,y,z nén 0<x<=.

w

Ta ddt P =Xy+yz+2Xx—2Xxyz = Xy +Xxz+yz(1-2x)>0 véi moi X,y,z.
P =Xy +yz+zx—2xyz

= yz(1-2x)+x(y+2)



. (y+ z)4(1—2x)+x(1_x)

(1— 2X+ x"')(1—2x)+4x—4x2
4

1+ x.X.(1-2x)
B 4

3
SEJr(x+x+1—2x) _7
4 4.27 27

Dau bang xay ra khi x:y:z:%.

Vay, 0<xy+ yz+zx—2xyzs%.



