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DE BAI
Bai 1. (2 diém)

(a) Biét a,b la cac s6 duong, a # b va

a+b a—>b

<(a—i—2b)2— (b+2a)2> : ((W&Mﬂ)(a a — bv/b) —3ab) —3

1+ 2ab

(b) Chiing minh rang néu \/x2 + Jxty? + \/y2 + /x?y* = a thi
T + 3/y2 —
Bai 2. (2 diem) Gidi cac phuong trinh sau:

(a) Va2 =3z +44+1—-2—-/3—2=0

(b) 222+ +3 =3z +3

Bai 3. (2 diem) Gidi cac he phuong trinh sau:

3y_y2+2
T+ —-—=y+ - =

()" @ y (b) R
T+2y=3 3T = )2

Bai 4. (3,0 diém) Cho tam giac ABC (AB < AC) nhon, noi tiép duong tron tam O. Goi
M, N lan luot 1 trung diém AB, AC, cac dudong cao AD, BE, C'F cat nhau tai H.

(a) Chitng minh cac tit giac AMON noi tiép va 4 diém E, F, M, N cing thuoc mot dudng
tron.

(b) Tiép tuyén tai A ctia (O) cit M N tai diém P. Chting minh PA% = PM - PN.

(c) Tt P vé tiép tuyén PK dén (O), K # A. KD cit (O) tai diém thtt hai 14 L. Chiing minh
ALCB la hinh thang can va dudng tron ngoai tiép tam giac K M N va (O) tiép xtc nhau.

Bai 5. (1 diém) Cho z,y la cic s6 duong thod man 2 + y* < 22 + ¢®. Chitng minh rang:



(a) 23+ y3 < 2% + o2

(b) 2 +y* <z +y?

- HET -
Hoc sinh khong duge st dung tai lieu giam thi coi thi khong gidi thich gi thém.



LOI GIAI CHI TIET
Bai 1.
(a) Ta bién do6i biéu thiic vé tréi ctia dang thiic da cho:
2 _ 2 313
VT — (a+20)* — (b+ 2a) (@ b a0
a+b a—b
(a+2b—0b—2a)(a+2b+ b+ 2a)

= oy : ((@® + ab + b*) — 3ab)

_ CmO3ath) g g2
a-+b
=3(b—a):(a—10b)?
—3(a — b) -3

- (a —b)? T a—b

Khi d6 phuong trinh da cho trd thanh:
-3
a—b
Thay b = a + 1 viao biéu thiic S:
1+2a(a+1) 2a* + 2a + 1 2a* +2a + 1
- a?+ (a+1)2 T @ +a2+2a+1 2a®+2a+1

=3&a—-b=—-1=b=a-+1

Vay S = 1.
(b) Dat u = V22 > 0,0 = {/y2 > 0. Khi d6 22 = u?,y*> = v*. Ta c6:
{’/x4y2 _ {’/(xQ)?yQ — vVubv3 = v
{’/x2y4 _ {’/xz(y2)2 — vVudb = wu?
Thay vao biéu thic dé bai:

Vud +uv + Vi +w? =a
Vur(u+v) + /v2(u+v) =a

uwut+v+ovvutv=a<s (ut+v)Vutov=a
3

(u~|—v)§:a:>(u+v)3:a2:>u+v:\3/§

Vay Va2 + ¢/y2 = Va2 (dpem).
Bai 2.

(a)

VTR A= (o 1)+ V33
2 —3r+4=( -1 *+3B-2)+2z-1)V3—2
??—3r+4=0"-20+1+3-2+2@x—-1)V3—2
2’ —3r+4=2-3r+44+20x-1)V3—2

20 —1)V3—-—2=0

T6i day ta c6 hai truong hop:



e r—1=0=2=1.
e V3i—z=0=2x=23.

Thit lai ta nhan ca 2 nghiém.
Vay tap nghiém ctia phuong trinh la S = {1;3}.

(b) Dat t =z +3>0, taco t? =z + 3.
Thay vao phuong trinh ban dau, ta co:

2% +t? = 31t

202 — 3zt + 1> =0
2z —t)(x—t)=0

Truong hop 1: t = x. Ta ¢

vr+3==zx
r+3=2a’

22—r—3=0

Giai phuong trinh ta dugec r = —— va x =

Truong hop 2: t = 2x. Ta ¢6

vr+3=2x
T4 3 =4a?
4* —2 —3=0
. NP . . 3 . o .
Phuong trinh nay ¢6 hai nghiém z =1 va z = T Thit lai ta nhan cac nghiém z = 1,
1++13 1++v13
x = +T Vay tap nghiém ctia phuong trinh 1a S = {1; %}
Bai 3.

(a) Diéu kien: z # 0,y # 0.
Xét phuong trinh dau tién:

1
Tt+—=y+-
Y
1 1
r—y+-—-=0
r oy
—x
(x—y)—l—y =0
ry

Ta ¢6 hai truong hgp:

o v —y =0, tic la x = y. Thay vao phuong trinh thit hai x + 2y = 3, ta dugc 3z = 3,
suyraxz =1 Tudoéy=1.



1
e 1 — — =0, tic la y = —. Thay vao phuong trinh thit hai:
x

2
r+-—=3
x

w2 —3x+2=0
Giai phuong trinh bac hai ta dugc x = 1 hodc x = 2. Néu z = 1 thi y = 1. Néu

1
x:2thiy:§.

Thit lai ta nhan ca 2 nghiém.

1
Vay nghiém cua hé 1a (1,1) va (2, 5)

(b) Diéu kién: x # 0,y # 0. He phuong trinh tuong duong véi:

3y =yt +2y (1)
3yt =242z (2)

Trut vé theo vé hai phuong trinh:
3oyt — 3yt =P — 2P 4+ 2y — 22
(= y)(@® + 2y +y*) +2(x —y) =0

(x—y) (@ +ay+y*+2)=0

32
:>:U—y:0(Dox2+xy+y2+2:(x+g)2+%+2>0)

Thay y = x vao phuong trinh (1):
3zt = 2% + 22
3zt —2® — 22 =0
z(z —1)(32% + 22 +2) =0

Ta thay 32% + 22 +2 = 222 + (z + 1)? + 1 > 0 v6i moi z. Suy ra x = 1 (Do = # 0). Tu
doy=1.
Thit lai ta nhan nghiém (1,1). Vay hée ¢6 nghiém duy nhat (1, 1).

Bai 4.



(a)

Vi M, N la trung diém AB, AC nén OM L AB,ON 1 AC. = OMA = ONA = 90°.
Do dé6 tit gidc AMON noi tiép duong tron duong kinh OA.

Tt giac BFEC noi tiép (B/@ BFC = 90°). = AFE = ACB.
Ma M N || BC (do MN la dusng trung binh cia tam giac ABC) = ANM = ACB.
Do d6 AFE = ANM hay tit gidc M NEF noi tiép.

Ta c6 PAB = ACB (gbc tao bdi tiép tuyén va day cung va géc noi tiép cung chan cung
AB).

Ma ACB = ANM (do MN || BC).

Nen PAM = ANP.

Xét APAM va APN A:

APM l1a gbc chung.

PAM = PNA (cmt).

Do d6 APAM «~ APNA (g-g).

PA PN ,
= — - PA = PA*=PM - PN.
Vi PA, PK la hai tiép tuyén cat tai P nén PA = PK.
PK PN
oA 2
Titcan (b); PR* = PM PN = 5 =

= APKM « APNK = PKM = KNM.
Nen PK la tiép tuyén clia duong tron ngoai tiép AKMN tai K.

Xét 2 duong tron (O) va (KMN) c6 tiép tuyén chung PK (K 1a diém chung).
Do d6 (O) va (KM N) tiép xtic nhau tai K.



AADB vuong tai D c¢6 DM la duong trung tuyén nén MD = MA.
AADC vuong tai D c6 DN la duong trung tuyén nén ND = NA.
Do d6 M N la duong trung tric cia AD.

Ma P e MN nén PD = PA. Do d6 ta ¢6 PD = PA = PK.

Hay P la tam duong tron ngoai tiép tam giac ADK.

— — 360° — APK = —— )
Xét (P), ta c6: ADL = 180° — ADK = 180° — — (do ADK la gbc noi tiép
chan cung 16n AK, APK la goc 6 tam chin cung AK).

Nén ta Cém: AP%K

—

— AOK . ‘ . )
Bén canh d6, ta ¢c6 ALK = — (gbc noi tiep va goc 6 tam chan cung AK cuia (O)).

Xét tu glac AOKB ¢6 AOK + ABK = 180° = AOKB la tit gidc noi tiép.
= APK + AOK = 180“’1

Suy ra ADL + ALK = 5(APK + AOK) = 90°.

Do d6 AL 1 AD.

Ma AD 1 BC (do AD la dusng cao)

Nen AL || BC.
Suy ra ALC B la hinh thang.

Ta c6 ALC + LCB = 180° (do AL | BC).
Ma ALC \LC + ABC (ABCL noi tiép (0)).

Nen LOB = ABC.
Do d6 ALCB la hinh thang can (dpcm).

Cau 5. Cho z,y > 0 va

2Byt < a?p

Suy ra

(a) C

1’3 _ 1,2 < yS _ y4_ (1)

hing minh 2 + 3 < 22 + 3%

Diéu phai chitng minh tuong duong véi

Ta cb

Tir (1

tuc 1a

Vay

23— 2 <y — P

V- =vr1-y*>0 = -y <y-—9 (2)

) va (2) suy ra
=2t <y -yt <yt -y (3)

3

2 — 2% <y? — P,

o3y <2yt

7



(b) Chting minh 22 + 3 < z + y2.
Diéu phéai chitng minh tuong duong véi

x2—x§y2—y3.

Ta co

PP —2)=2(1-2)*>0 = 2*—x<2®-2"

Két hop vdi (3), ta ¢o
?—x <2 —a? <y -y <yt -7,

suy ra
2’ —x <y? -9,

tic la
o+ <a 4yt



