PAP AN TOAN 10 Trang 1
Pap an bai 1: (4 diém).
Giai phuong trinh: x* +3x = 33x+5 =1-3x.
Gidgi:
Phuong trinh da cho tuong duong (x +1)’ = 33x+5+2 (1). (0,5)
Pat I3x+5=y+1.suyra3x+5=(y+1)’ va(1) ro thanh (x+1)’=3y+5. (0,5)
Vay ta c6 hé phuong trinh {(x H)' =3y 45 (1,0)
(y+1)Y =3x+5
Trir vé theo vé hai phuong trinh cta hé trén, ta duoc
(x+1 =(y+1)’=-3(x~y)
& - E+D +(x+ D +D+(y+1)7+3]=0 (0,5)
Sx=y. (0,25)
Vi (x+1D)*+(x+D)py+D)+(y+1)*+3>0Vx.yeR). (0,5)
Viy ta c6 phuong trinh:  (x+1)’ =3x+5
S +3x°-4=0

¢ x=1 hoac x=-2. (0,5)

Viéy phuong trinh di cho ¢6 2 nghiém: x=1 va x=-2. (0,25)



PAP AN TOAN 10 Trang 2

Pip 4n ciu 2 (4 diém)
Tim tat ca cac sO nguyén td p sao cho ton tai cac sO nguyén duong »,x, y thoa

man: p” =x"+y’ (*).

Gidi:
> Véoip=2taco2'=1+1°. (0,5)
> Véip=3taco3’=1"+2° (0,5)

» Ta ching minh khi p >3 thi khong ton tai cac s6 n,x, y thoa dé bai.
That vy, gia sit nguoc lai, chon #,x, y thoa (*) sao cho n bé nhét.
Do p#2 nén (x,y) ¢(1,1); khi do:

X oxy+yt=(x-y) +xy>1vax+y>1. (0,5)
Do d6 x* —xy+ y* va x+y déulabsicua p. (0,5)
2 .
:>(x+y) —(xz—xy+y2):3xy:p. (0,5)
Do p >3 nén x:p hodc yip.
Ma x+y:p néntacd x va y déu chia hét cho p. (0,5)

Piéu nay cho ta:

3 3
*) p”"’=(—x—j +(lj © p"=xTey” vel ("',x',y'):(n—ii,lj
r) \rp p'p

ma n' < n (trai gia thiét). 0,5)
Vay chico p=2 va p =3 thda @€ bai. 0,5)
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Cauhéi3: (4 diém)

Cho doan thang AC c6 dinh véi K 1 trung diém. Hai diém B va D phén biét, di dong va luén déi
ximg nhau qua K va duong thang BD khong triung voi duong thiang AC. Puong phan giac cla
BCD cit AD va AB lan luot tai [ va J. Dudng tron ngoai tiép tam giac ABD va duong tron ngoai
tiép tam giac AlJ cit nhau tai diém M khac A. Goi H 1a hinh chiéu ctia M trén trung truc cua AC va
N la giao diém cua CH va KM. Chimg minh khi B di dong nhu trén thi N di dong trén mét duong
c6 dinh.

Gidi:

Ae L
i K E F |©
x'}
¢
/7

Hinh 1 Hinh 2
» (Xem hinh 1)
Goi P, Q la tdm duomg tron (AlJ) va (ADB) = PQ vuéng goc AM (D
Tacd All =BCI=DCJI=AJl ()

— O _ApJ —~

PIA = M =90° - Al 3)

— 180° - API .

PAD = ———— APL_ 900 _ ATI 4)
Tir (2), (3) va (4) suy ra PJA = PAI G)  (05)
Ma PA=PJ (6)
Vi BJC =DCJ = BCJ nén ABCJ cdntai B= AD =BC =BIJ @)
Tir (5), (6) va (7) suy ra APAD = APJB = PB = PD ma QB = QD (0,5)
= PQ la trung truc cia BD = PQ vudng goc BD (8)
T (1) va (8) suy ra AM // BD 9) (0,5)

(9) = AMDB la hinh thang cin (do AMDB ndi tiép)

= MDB=ABD=BDC va DBC =BDA =DBM

Do d6 ADBM = ADBC = BD vuéng géc MC (10)

(9) va (10) = AMC =90" = M thudc duong tron (K) dudng kinh AC ¢b dinh. (0,5)
» (Xem hinh 2) Dung NE L AC va MF L AC.
CE NE NE KN

Ta co6: = = = (0,5)
KC HK MF KM

ma KC=KM = NK =EC / (0,5)

= NK = d(N: (4)) véi A la duong thang vudng goc AC tai C. (0,5)

= N thudc parabol (P) co tiéu diém K va dudng chuin (A). . (0,5)
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Dap an caud4: (¢ diém) ‘
Cho a, b, ¢ 1a cac s6 thue duong. Chimg minh ring;

2a 2b 2c
+ + <3.
a+b b+c c+a
Gidi:

b . .
bat xz\/:, y:\/z, z=\/g,tac() X,¥,z>0 va xyz=1.
a b C

BAt ding thire di cho tro thanh

2 2 2
\/ >+ 7+\/ > <3 (1,0)
1+x” I+y~ 1+z

Giasu xy<l = z2>1.

. 2
> Ta chimg minh bt ding thirc sau: + ]73 = ().
1+x* 1+y> l+xy
That viy, (1) < Q+x*+y)A+xy)<2(1+x*)(1+y?)
< (I-xy)(x—-y) =20 (ding) (0,5)
» Taco:
\/ 2 > Y 2 2
=+ = <2 =+ 5
[1+x‘ \/1+y“J (1+x“ 1+y‘]
Y DL SR N PO - (0,5)
1+x° 1+y" ) l+xy 1+z
2 2 2z
Suyra ~ + ~<2 . 0,5)
1+x~ 1+y- 1+z
: 2 2
Mat khac, ta lai cé - < .
1+z° 1+z
2 2 2 2z 2
Suy ra -+ =+ - <2 +—.
I+x° I+y” 1+2z° 1+z 1+z
. 2z 2
Do vy, ta s& chimg minh 2,|—— +—<3. (0,5)
I+z 1+z

That vay, ta co:

2 2
2y < 222z +1) +2<3(1 +2) (0,5)

e 22-2J22(z+1) +(z+1)= 0
o (\/2_2—«/2+1)220. (0,5)

Viy bat dang thire di duoc chimg minh.

|
.
|
‘
0
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Piap an ciu 5: (4 diém)

Cho tam giac ABC khéng cin c6 hai dinh B, C c6 dinh va dinh A di déng. Qua B dung duong thang
d vudng goc voi BC, d cit trung tuyén Al cua tam giac ABC tai K. Goi H 1a truc tdm cia tam giac
ABC. Chung minh ring néu IH song song véi KC thi diém A di dong trén duong cb dinh.

Gii:

Chon hé truc toa d6 Oxy v61 O trung I va truc Ox la dudng thang BC.

Chuan héa BC = 2. Khi do, toa dd B(-1; 0) va C(1; 0).

Gia su toa do diém A(xo; yo) Vi y, # 0 va x, #0. (0,5)
Khi do, truc tam H(x, y) 1a nghiém cua hé phuong trinh:

AH.BC=0 X=X
o o 0 (0,5)
BH.AC=0 (xo =D(x+D)+y,y=0
1-x2
o H[xo; XOJ. (0,5)
Yo
Goi K la giao diém ctia d va AL khi d6 toa d6 K la nghiém cua hé phuong trinh
x=-1
Yo (x0#20) 0,5)
y=""x
X()
. Yo
= K(-1;-=). (0,5)
XO
Theo gia thiét ta co:
T 1-x>
[H//KC = IH; KC cung phuong <> 22 x, —2=—2 =0
XO yO
Xo Yo _
= —l- + ? =1. (1,0)

[

Viy A di dong trén duong (E): XT +Y —1 ¢b dinh. (0,5)

2




