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Céu 1.(3,00 diém) Cho biéu thirc: 4 2

a) Tim diéu kién ctia X dé 4 co nghia.
b) Tinh X khi 4 =2,
Cau 2.(4,00 diém) Giai hé phuong trinh

505x + 253y =2022

X +3(x7+ ) ) +4x =y +4y- 4.

Cau 3.(3,00 diém) Tim cac nghiém nguyén cua phuong trinh: 2(x+y)+4 =Sxy :

Cau 4.(3,00 diém) Cho duong tron (©) duong kinh 48 =2R-C 13 trung diém ciia OLM 13
mot diém thudc (©) a0 cho MA>MB. Puong thang MC it (©) tai D (D khac M) , duong
thang qua D va vudng goc véi 4B cit (©) tai E ( E khac D ), duong thang ME cat duong
thang 4B tai F .
a) Ching minh AF =40
b) Puong thang qua M song song voi DE cat 4B tai H va cit (©) tai diém thu hai V.
Chtng minh rang 3 diém F,D,N thang hang.
¢) Trong trudong hop EF =MC tinh d6 dai doan thing CH theo R.
Cau 5.(5,00 diém)
2ab  2bc  2ca

’ ‘ + +

a) Cho %5:¢ 133 6 duong. Chimng minh ring; @ +b b+c c+a
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+ —

=a+bh+c
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‘ I +l ‘ ‘ 1+5
b) Cho 7% 1a cac s thuc duong thoa mén: o)
Chtng minh rang ~ ~ =%,

Cau 6.(2,00 diém) Cho tam giac ABC vudng tai A, duong cao 4D . Goi EF.G lan luot 1a
ABD,ACD,ABC
1 1 1 1

U N = + +
thang AG vy EF Chiing minh rang HG HA HE HF

tam duong tron ndi tiép cac tam gidc H 13 giao diém cua hai duong

DAP AN
Cau 1.(3,00 diém)
a) Tim diéu kién ciia X dé 4 co nghia la:



3 1 1 1]
X+, |x+— = [x+—+—
4 2 2 2

] ]
x+—=20 x=- —
7 7

Vi nén diéu kién cia * dé 4 c6 nghia la:

b) Tinh X biét 4 =2

1 1
X+—+—
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+ry=2< |Jx+—+—+x=2
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Bién doi ta co: \j

" [ 1,1] 29
= X+—+—| =—
2 2 4
1 1 3
= X+t =—+=—=—
2 2 2
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& x =—,
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Cau 2.(4,00 diém)
505x +253y =2022 (1)
o 430+ )rdx =y +4y-4(2)
Giai h¢ phuong trinh: *

Phuong trinh (2) tuvong duong:
X3 +3x+ 1+ x+1=) -3y  +3p- 1+ y- 1

o (x+1y+x+l=(y-1Y+y-1(3).

pat 4 =%F Lv=y-1p; phuong trinh (3) la:

wWHu=v+ve (u-viu +uv+v-+1)=0 (4).

-

" s ' Vv

uw +uv+v +1 =‘ U+

Ta thay: ' - nén tu (4) suyra ¥ =V,
x+l=y-1o y=x+2

To ¥ =V taco: - . Thé vao (1) ta duoc:
505x+253(x+2) = 758x =1516 = x =2= y =4
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Vay phuong trinh ¢6 nghiém duy nhét: (x:y) =(2:4)
Cau 3.(3,00 diém)
Tim cac nghiém nguyén cua phuong trinh: 20x+ ) +4=3xy (1)

4

-
Sxy-2x-2y=4 o y5x-2)- Z(5x-2)=4+_
5 5

Bién doi (1):
= (Sx-1)5y-2)=24(2).

Giasit ¥ =V thi 2" 2=V 2

Tur (2) ta c6 cac hé phuong trinh sau:



Chi c6 hé d) c6 nghiém nguyén (x;y) =(-2;0) va hé €) c6 nghiém nguyén (x3)) =(1 :3}.
Vay hé c6 4 cip nghiem (%) (52)-(ZD).(-

Cau 4.(3,00 diém)

2,0),(0;-2).

N

a) Chimg minh 4F =40
D& thy LMOA ¢an i O= W40 =HMO =HMC +EMO (1,
Theo tinh chit goc ngoai tam giac thi W40 =PMa + MFA (2).
Tu (1) va (2) két hop véi Hvc =Fuma suy ra EMo =MF4

LOMC ~LOFM(g.g)» ME _MO _,
Suy ra MC ocC

Vi diém 4 nam chinh giita cung DE nén MA la dudng phan giac ctaLMFC
AF _MF _

A0 M —2(3) > AF =24C > AF =AO.
AC MC

b) Chitng minh 3 diém F,D,K thang hang

Vi MN //DE 3 AB | DE suyra AB LMN pap
WB =BN = W4 =UN = WBF =NBF
= /\IBF =/NNBF (cg.c)= MFB =RFB.



Goi K 1a giao diém cta £D va 4B, LEFD ¢ FK virala duong cao, vira 13 trung tuyén nén
can tai £ suyra Erk =Brk (5). Tur (4) va(5) suy ra BFB =WrB ; hay F,D,N thang hang.
¢) Tinh s6 do € theo R khi EF =MC

Khi EF =MC k&t hop v6i (3) suy ra EF =EM _yi ED//MN (gt) nén ED 13 dudng trung
binh LMFN | suy ra D 14 trung diém cua N |
NFN = CH =~CF =

3R
4

1 3R
Khidoé C 1a trong tam 2 2
Cau 5.(5,00 diém)

7 . 7
2ab  2bc  2ca
+ + <a+b+c

a)Choa>b>Clé3sédu’0’ng.CMR:'f““"-” b+c c+a
[ 2ab  2be  2ca

P=(a+b+c)- + +
Xét hidu: la+b b+c c+a .
P_a+b 2ab  b+c 2bc c+a 2ca
- + - <+ -
Ta thay: 2 a+b 2 b+c 2 c+a
_(a+b) - 4ab +(b+c}3- 4he +(E‘+ﬂ}2- 4ca
20a+b) 2(b+¢) 2Ac+a)

_(a-b) (b-¢)  (c-a)
2a+b) 2(b+c) 2c+a)

Vi 0,¢ 1533 8 dwong nén ¢ +b>0,b+c>0,c+a>0 oy P=0 (Dau "=" xay ra khi
a=b=c)

Theo dinh nghia bét ding thuc ta c6 diéu phai chimg minh.

]2+. 1 2=] (1)

=

1+ —
.}!

=
X

b) Cho ™% 1a cac s thuc duong thoa mén:
Chtng minh rang * ~* ~%.

=Y p=Z 1 N 11
Dit x’ ythia::-l],b::-l].(l)viétlailé: (1+a) (1+by 1+ab




ﬁ‘ 1 i 1 :] i 2

1+a 1+b l+a (I+a)l+h)

o (a-b) _ a+b-ab-1
(1+a)(1+b)y (1+ab)1+a)1+b)
(a- by :-(]-G}(]-b}
(1+a)1l+b) 1 +ab

= (1+aba- by +(1- a )(1- b)) =0

= ab(a- b)* +(ab- 1)’ =0

e (a- b)Y =(ab-1Y =0 (doab>0)

< a=bh=1

u-l:

‘v_':|N

1 =l © x =y =z (dpcm)
Vivay :
Cau 6.(2,00 diém)

B

Goi 1>K 1an luot 12 giao diém cua BE voi AF va CF voi AE.

Ta o6 BAD =HCD = B4E =Hck |

Ma BAE + BAC =90° = HCK + K4aC =907

do do CK L AE hay FK L AE (1).

Chimg minh tuong ty ta ciing co £/ L AF (2).

Tur (1) va (2), két hop v6i EI va FK cing di qua diém G suyra G 14 tryc tAm cua tam gide
AEF | do d6 AH 1a dudng cao cua tam gidc AEF

/YIGF ~/YIEA HG _HFE e H4=HE -HF
Ta thiy N 7]

= HG (HG+ GA) =HE -HF 3)

Mit khac BAD +PAC =90° = BAD + BAE =45° = B4k =45°
Suy ra tam gidac 2MKF vudng can



= KA =KF = /XAG =/XFE (g c oy = AG =EF (4

T (3) va (4) ta co:

HG (HG +EF) =HE -HF < HG (HG + HE + HF ) =HE -HF.

Chia hai v& ddng thirc trén cho biéu thue HE-HF.HG i cha y rang HE-HF =HG.HA 5 qugc
I S

HG HA HE HF




