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Thoi gian lam bai 150 phiit, khéng ké thoi gian giao dé

(Dé thi c6 mdt trang)

7 7 F’LZJK+$+ x+]?+x.
Céu 1. (3,00 diém) Cho biéu thirc: 42

a) Tim diéu kién cta x dé A ¢ nghia.
b) Tinh x khi A=2.
Céu 2. (4,00 diém) Giai hé phuong trinh:
505x +253y =2022

X +3(xT+y ) +dx =y +4y- 4

Cau 3. (3,00 diém) Tim cac nghiém nguyén cta phuong trinh:
2(x+vy)+4 =5xv.
Ciu 4. (3,00 diém) Cho duong tron (O) duong kinh AB=2R, C la trung diém cua
OA, M 12 mot diém thudc (O) sao cho MA>MB. Pudng thang MC cit (O) tai D
(D khac M), duong thang qua D va vudng goc vdi AB cat (O) tai E (E khac D),
duong thang ME cat duong thang ME cat duong thang AB tai F.

a) Chung minh AF=AO.

b) Puong thiang qua M song song v6i DE cat AB tai H va cat (O) tai diém
thit hai N. Chimg minh rang 3 diém F, D, N thang hang.

¢) Trong trudng hop EF=MC, tinh d% dai doan thang CH theo R.
Cau 5. (5,00 diém)

a) Cho a, b, ¢ 1a ba s6 duong. Chimg minh ring:

2ab . 2bc . 2ca

a+b b+c c+a

<a+h+c

1 1 1
+ — =

‘ 1+ Y ‘ ‘ 1+ z
b) Cho x,y, z 1a cac s6 thuc duong théa man: X oY)
Chtng minh rang x=y=z.
Cau 6. (2,00 diém) Cho tam giac ABC vudng tai A, duong cao AD. Goi E, F, G
lan luot 1a tAm duong tron noi tiép cac tam giac ABD, ACD, ABC. Goi H 1a giao
1 1 1 1
+ +

diém cua hai duong thing AG va EF. Chimg minh ring HG  HA  HE HF




HUONG DAN GIAI

A ZJK +$+ x+]? + X.
Cau 1. (3,00 diém) Cho bidu thirc: 4 N2

a) Tim diéu kién cta x dé A c6 nghia.
b) Tinh x khi A=2.
Loi giai

3 1 11
X+—+,[x+= =], [X+=+—
4 2 2 2

] ]
Xx+—=0= x =- —.
7 9

a) Vi nén dicu kién ctia x d€ A co6 nghia la:

b) Tinh x biét A=2.

11
X+—+—
7 2

|
+x =2 [x+—+_—+x=2
b ]

Bién doi ta co: J

I

Céu 2. (4,00 diém) Giai hé phuong trinh:
505x + 253y =2022 (1)
XT3+ y ) +Ax =y  +4y- 4 (2)

Loi gii

Phuong trinh (2) twong duong;:

X +3XT+3x+1+x+1=y -3y +3y-1+y-1

o x+1) +x+1=(y- 1) +y-1 (3)

Dat u=x+1; v=y-1 thi phuong trinh (3) la:
wru=v+ve (u- v +uv+vi +1)=0(4)

-
- -5

> > I v 3 >
u'+uv+v‘+]=u+? +—v +1>0
Ta thay: ' < 4

X+l=y-leo y=x+2

nén tur (4) suy ra u=v.

Tu u=v ta co: . Thé vao (1) ta dugc:
S05x +253(x +2) =2022 = 758x =1516 & x =2 = y =4,

Vay hé phuong trinh c6 nghiém duy nhét: (x:y)=(2;4).



Cau 3. (3,00 diém) Tim cac nghiém nguyén cia phuong trinh:

2(x+v)+4 =5xy.

Loi gidi

Tim c4c nghiém nguyén ctia phuong trinh: 2(x +y) +4 =5xy (1).
. Xy - 2Xx- 2y =4 y(5x-2)- =(5x-2)=4+—

Bién do1 (1): ! !

< (5x- 2)(5y- 2)=24 @)

* 2 9 < b) 5. -2":5‘{-2
Giasia X =Y thi % -

Tur (2) ta ¢6 cac hé phuong trinh sau:

S5x- 2 =1 S5x-2=-24
a). b){ .
Sy-2=24 Sy-2=-1
5x-2=2 5x-2=-12
C}{ - : d}{ -
Sy-2 =12 Sy-2=-2
5x-2=3 5x-2=-8
e . ;).
Sy- 2 =8 Sy-2=-3
5x-2=4 5x-2=-6
g}J Sy-2=6" ) Sy-2=-4
. 1A . A A (V) =(-2:0) s 14 . ‘a A
Chi c6 hé d) c6 nghiém nguyén 7 va hé e) co nghi€ém nguyén
(x;y) =(1:2)
Vay hé c6 4 nghiém (X:¥): (1:2), (2:1), (-2:0), (U;‘T)‘

Ciu 4. (3,00 diém) Cho duong tron (O) duong kinh AB=2R, C la trung diém cua
OA, M 12 mot diém thudc (O) sao cho MA>MB. Pudng thang MC cit (O) tai D
(D khac M), duong thang qua D va vudng goc vdi AB cat (O) tai E (E khac D),
duong thang ME cat duong thang ME cat duong thang AB tai F.

a) Chung minh AF=AO.

b) Puong thiang qua M song song v6i DE cat AB tai H va cat (O) tai diém
thit hai N. Chimg minh rang 3 diém F, D, N thang hang.

¢) Trong trudng hop EF=MC, tinh d¢ dai doan thang CH theo R.
Loi giai
a) Chirng minh AF=AO.
D& thdy AMOA c4n tai 0= MAO =AMO =AMC +EMO (1)

Theo tinh chit goc ngoai tam giac thi MAO =FMA + MFA (2)
Tir (1) va (2) két hop véi AMC =FMA = EMO =MFA

AOMC ~AOFM (g.g) » MF _MO _,

Suy ra MC ~ OC



Vi diém A nam chinh gita cung DE nén MA 1a dudng phén giac cla AMEFC

- AP MF ) (3)= AF =2AC= AF=AO.
AC MC
b) Chimg minh 3 diém F, D, K thang hang

Vi MN//DE va AB L DE syy ra AB L MN pgn

NB =BN = NA =HN = MBF =NBF
= AMBF =ANBF (c.g.c) = MFB =NFB (4)
Goi K 1a giao diém ctia ED va AB. AEFD ¢6 FK vira 1a duong cao, vira 1a dudng

trung tuyén nén can tai F suy ra EFK =BFK ) T (4) va (5) suy ra

BFB ZPJFB; hay F, D, N thing hang.
¢) Tinh s6 do CH theo R khi EF=MC.

Khi EF=MC, két hop véi (3) suy ra EF=EM. Vi ED//MN (gt) nén ED la dudng

trung binh ctia tam gidc MFN, suy ra D 13 trung diém ctia FN.

AMFN = CH =];ch _1 3R =3R.
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Khi d6 C la trong tam
Cau 5. (5,00 diém)

a) Cho a, b, ¢ 1a ba s6 duong. Chimg minh ring:

2ab N 2be . 2ca

a+b b+c c+a

<a+b+c

1 1
.+_

. NEC z
‘]+L‘ ‘]+_
X | | v

b) Cho x,y, z 1a cac sb thuc duong théa man: ol

Chtng minh rang x=y=z.
Loi giai

2 z'
1+ —
X



2ab  2bc  2ca
+ + <a+b+c

a)Choa,b,clé3s6du0’ng.CMR:'ﬂ+b b+c c+a
| 2ab  2bc  2ca

P=(a+b+c)- + + .
Xét hidu: la+b b+c¢ c+a

a+b 2ab b+c 2bc c+a 2ca
P= - + - + -
2 a+b 2 b+c 2 c+a
=(a+b)2- 4ab+(b+c)2- 4I:u:+i.(u::,+a}l2 - 4ca
2(a+b) 2(b+c¢) 2(c+a)
:(a b)Y (b-c)Y (c-a)

+ +
2(a+b) 2(b+c) 2(c+a)

a+bz=0, btc=0, cta=0

Ta théy:
Via, b, cla3sé duong nén nén P =0 (Diu "=" xay ra
khi a=b=c).
Theo dinh nghia bat dang thirc ta c6 diéu phai ching minh.

| 1 1

f 2 +. 2 = '
‘ 142 ‘ 1+2 1+2
. , X
b) Cho x, y, z 1a cac s0 thuc duong théa man: . LY
Chung minh x=y=z.
: 1 1 1
a=b=s , (1+ay (+by I+ab
pat X Y thi a>0, b>0. (1) viét lai 1a: .
" L1 _ 1 2
— - = -
1+a 1+b l+ab (I1+a)(l+b)
(a-b) a+b-ab-1

T U+ay(+by (+ab)(+a)d+b)

. (a- bY  -(1-a)1-b)
(1+a)(+b)  1+ab

o (1+ab)(a- b)Y +(1- a2)(1- b*) =0
< ab(a- b)Y +(ab- 1) =0

e (a-b) =(ab- 1) =0 (do ab>0)
< a=b=1.

izir:]c: X =y =z
Vivay * ¥ (dpcm).



Ciu 6. (2,00 diém) Cho tam gidc ABC vudng tai A, dudng cao AD. Goi E, F, G
lan luot 1a tAm duong tron ndi tiép cac tam giac ABD, ACD, ABC. Goi H 1a giao
1 1 1 1
= + + .
diém cua hai duong thing AG va EF. Chung minh rang HG HA~ HE  HF
Loi gidi

A

=

F

s

B ) C
D

Goi I, K Ian luot 14 giao diém ciia BE v6i AF va CF véi AE.
Ta co BAD =4cD = BAE =HcCK.
Ma EA_E + EAC :9[}1] = QC‘K + EAC1 :90”

Do do CK L AE pay FR LAE (1).

Chung minh tuong tu ta cling c6 EL L AF (2).

Tir (1) va (2), két hop v6i EI va FK cung di qua diém G suy ra G 1a truc tim cla
tam giac AEF, do d6 AH 1a duong cao cua tam giac AEF.
Ta thay
AHGF~AHEA (g.g) = HG _HE = HG.HA =HE.HF
HE HA

= HG(HG + GA) =HE.HF (3)
Mit khac BAD + BAC =90 = FAD + BAE =45° = PAK =45’
Suy ra tam gidc AKF vudng can
= KA =KF = AKAG =AKFE (g.c.g)= AG=EF (4).
T (3) va (4) ta co:
HG(HG + EF) =HE.HF <& HG(HG + HE + HF) =HE.HF.
Chia hai vé diang thic trén cho biéu thoc HE.HF.HG vé6i chu ¥ rang
HE.HF=HG.HA ta duoc

S N S O
HG HA HE HF







