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Thaéi gian: 150 phuat (khéng ké thoi gian giao dé)
Céu 1.(5,00 diém)
a) Chimg minh ring: 5+ 213 +3/5-213 =1.
b) Biét da thitc x* +4x> + 6 px? + 4¢x + r chia hét cho da thic x* +3x> +9x+3. Tinh gia

tri biéu thie (p+q)r.

Cau 2.( 3,50 diém) Giai hé phuong trinh:
2 2x+y-—xy

2x+y—xy+£=4.
Xy

Cau 3.(2,50 diém) Tim nghiém nguyén ctia phwong trinh: 2x* +5y? =13.

Céu 4.(3,00 diém) Cho tam giac nhon ABC ndi tiép dudng tron (0). Tiép tuyén tai B va C cit
nhau & D. Goi E, F lan luot 1a giao diém ctia DA v6i (O) va DA véi BC; H 1a giao diém ctua OD
voi BC.

a) Chirng minh tam gidic OAH ddng dang v6i tam gidc ODA.

b) Puong thing qua 4 song song v6i BC cit (O) tai K (khac A). Ching minh ring E, H, K
thang hang.

Céu 5.(3,00 diém) Tim gia tri 16n nhat cia biéu thic:

P=x"+) véi x¢0,y¢0,i(l+l]:i—i+i-

xlx y) X oxy )y

Cau 6.( 3,00 diém) Cho tam gidc ABC nhon, c¢6 H 14 tryc tam, () 1a dudng tron ndi tiép. Goi D,
E, F lan lugt 1a tiep di€m cua (/) voi BC, CA, AB. Goi K 1a hinh chi€u vudng goc cua D trén
EF.

a) Chimg minh ring FKB = EKC .

b) Goi P, O lér} luot 1a giao diém ctia HB, HC véi EF.

Chting minh dang thtic: EK.FP = FK .EQ.

¢) Ching minh rang KD 1a phan giac ctia HKI .

Hét

Thi sinh khong sir dung tai li€u. Giam thi khong giai thich gi thém.

2. Pap 4n va thang diém



CAU DAP AN PIEM
1 5,00 d
a) Chirng minh rang: A=3/5+2\/§ +%/5—2\/B=1. 2,50d
Ta thiy: A3=10—9(%/5+2\/B+%/5—2\/E)=10—9A 1,00 d
& (A4-1)(4’ +4+10)=0. 0.50 d
1) 39
Vi A2+A+10:(A+Ej +7>0 nénsuyra A-1=0< A4=1. 1,00 d
b) Biét da thirc x*+4x’+6px’ +4gx+r chia hét cho da thuc
x* +3x% +9x+3. Tinh gi tri biéu thiic O=(p+q)r. 2504
Giastr x* +4x’ +6px” +4gx+r z(x+a)(x3+3x2+9x+3) 0,50 @
:x4+(a+3)x3+(3a+9)x2+(9a+3)x+3a. 0,50 d
4=a+3 a=1
A Ae s 1A oA N A . X 6p=3a+9 p=2
Pong nhat cac hé so cung béc hai ve, ta dugc: 1,00 &
4q =9a+3 q=3
r=3a r=3.
Suyra (p+q)r=15. 0,50 d
+ j—
2 | Giai h¢ phuong trinh: y ;C(); 3,50d
2x+y—xy+—=4.
Xy
Diéu kién xy #0,2x+y—xy #0. 0,25d
Dat u=xy, v=2x+y—xy(u,v#0), hé phuong trinh da cho tr¢ thanh 0,50d
u 5
—+—=5(
2 v M
v+9=4(2).
u
Tu (2):1/:4—2 hay v= 4u 10 . Thay vao (1) ta dugc 0,50 d
u u
u Su 5 2
—+ =5=u —10u+25=0<:>(u—5 =0 u=5=v=2. 1,00 d
2 4u-10
=5 =5
Ta dugc hé phuong trinh: w 1Y 0,50 @
2x+y—xy=2 2x+y="T
[(x=1
2 y=>5
x(7—2x):5 2x°=Tx+5=0
= = = 5.
y=7-2x y=T7-2x sz 0,50 d
=2




Vay hé phuong trinh ¢6 hai nghiém la (1;5),(%;2). 0,25d
Tim nghiém nguyén ctia phuong trinh: 2x* +5y* =13 (*) 2,50d
Ta co: (*) < 2(x” +1)=5(3-7%). 0,50 @
Do (2,5)=1nén (x*+1)i5 va (3-y):2. 0,50 d
bat x* +1=5k,3-y* =2/, taco: 10k =10/ =k =1(k,l € Z). 0,50 d
k>t
X =5k-120 3
Do d6: = =k=I[=1. 0,50 d
Y =3-2[>0 /< 3 ’
2
Vay x=22,y ==1. 0.50 d
Phuong trinh ¢6 cac nghiém nguyén: (-2 ;-1), (-2 ;1), (2 ;-1) va (2 ;1). ’
3,00d
a) Chirng minh AOAH \OAODA 1,00d
Theo tinh chit tiép tuyén thi BC L OD . A K 0,25 d
Ap dung HTL vio tam gidc vudng
OCD, v6i CH 1a duong cao ta co:
OC* =0H.OD < 0A’ = OH.OD 0,50 d@
04 OD
= —=—
OH 04
=AOAH \ODAODA . B H c 0,25d
b) Chiing minh rang E, H, K thang hang 2,00d
Tu cau a) ta cO AOAH o> AODA
— OHA = 04D = OFA (1)
= OAEH noi tiép 1,00 d
— EHD = EAO = 04D (2). b
Tir (1) va (2) = EHD = OHA (3).
Dé thay AABH=AKCH (c.g.c) = HA = HK hay AKH can tai H (4).
Vi OH 1 BC, AK//BC = OH 1 AK (5). 0,50 d
Twr (4) va (5) suy ra OH la phﬁn giéc AHK hay OHA = OHK (6).
Két hop (3)va (6) (6) suy ra OHK = EHD 0.50 d
Suy ra EHO +OHK = EHO + EHD = 180°, hay 3 diém E, H, K thiang hang. ’
Tim GTLN cua biéu thirc: P = x* + y* véi x#0,y#0— 1 (1 1] l—l+i- 3,00d
i y) ¥ v ¥
T | 1 1 1 ) 5
Gia thiet —| —+— |=——-—+— < x+y=x"—xp+) (do x#0,y=0). 0,50d
XY\xX y) x xy Yy
Do do: P=x3+y3z(x+y)(x2—xy+y2)=(x+y)2. 0,50 @
2
(x+y) 0,50 d

Péyrang x+y=x>—xp+’ z(x+y)2—3xy va xy <

4




Suyra x+y>(x+y) —%(x+y)2 & (x+y)[(x+y)-4]<0 0,50 &
Hay 0<x+y<4&0<(x+y) <16. 0,50 d
Vay Max P = 16. Dau dang thirc xay ra khi x =y =2. 0,50 &
3,00d
a) Chung minh FKB = EKC 1,004
G()i’ M, N theo thir tu 1a hinh
chiéu cua B, C 1én EF.
Khi do:
BFM = AFE = AEF = CEN 0,50d
= ABFM IODACEN
_ BM _BF _BD
CN CE CD
Mait khac, BM//DK//CN nén theo dinh 1i Thales ta co:
BD _MK _ BM MK _ \pMK o5 ACNK (c.g.c) = FKB=EKC. = >0 d
CD NK CN NK
b) Chuing minh dang thuc: EK.FP = FK .EQ. 1,00d
D& chimg minh duge BFP = CEQ, FBP = ECQ (clng phu BAC).
0,50 @
Do d6 ABFPWWACEQ (g.g) = £B_ E(1)-
EC EQ
Theo a) FKB = EKC . Két hop véi BFK = CEK =ABFK > ACEK (g-2);
FB FK 0,25d
suy ra —=——-(2)-
EC EK
FP FK
Tu (1) va (2) suyra —=——< EK.FP = FK.EQ (dpcm).
(1) va (2) suy F0 EK QO (dpem) 0,25 d
¢) Chting minh KD 1a phan giac cia HKI 1,00 @
FP FK FP-FK KP EK FK EK+FK EF
Theob): —=—=——=—= —=—=——=—(3)- 0,25 d
EQ EK EQ-EK KO QK PK QK+PK OP
Hon nita, do IE//HP, IF//HQ, IE=IF nén IEF = HPQ = IFE = HOP . 025
Do d6 AIEF \IAHOQOP (g.). ’
Ta co6 AIEF \ODAHQP :>£ = E(4) . 0,25d
HQ QP
Tir 3) va (4) ta 6 ZX = TE . AIKE oo AHKOQ (c.g.¢) = IKE = HKO
uB)v co OK = HO 0O (c.g.c = HKQ 025 d

Suy ra IKD=90"—IKE =90° — HKQ = HKD, hay KD la phan gic
IKH .







