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Cau 1. (2,0 diém)
Jx-2 Jx- 3,1
-3 Ji-2 x-5Ux+6

biéu thirc A va tim tit ca cac gia tri cia x sao cho A >—1.

b) Cho parabol (P): y =—x* vadiém A thudc (P) c6 hoanh do bang —2 . Pudng thing (d)
di qua diém B(0;-3), song song voi OA (O 1a gbc toa dd) va cit (P) tai hai diém M, N.
Tim toa d§ cia M va N, biét M ¢6 hoanh d6 am.
Ciu 2. (2,0 diém)

a) Giai phuong trinh x° +~/x” +x+3 :x+2+m.

3xy+y° +2x-10y-1=0
(3xy+y7)(2x-1)-21y" =0

a) Cho biéu thirc A = vol x>0, x#4 va x#9. Rat gon

b) Giai h¢ phuong trinh {

Céu 3. (2,0 diém)

_ Cho hinh binh hanh ABCD ¢6 goc BAD la goc ti, AB<AD va tia phan giac cua goc BAD
cat canh BC tai K sao cho CK<AB. Trén canh AB lay diém L sao cho AL=CK. Hai doan
thang AK va CL cat nhau tai M. Duong tron ngoai ti€p tam giac ALM cat duong thang AD
tai N (N khac A).

a) Chirng minh AB.NL =AK.NM.

b) Chitng minh CNL = 90°.
BA BC BD
BL BK BI

¢) Goi I 1a giao diém cua BD va KL, chimg minh

CAu 4. (2,0 diém)

Cho tam giac nhon ABC (AB<AC) c6 AE la duong phén giac (E thudc canh BC).
Trén duong thang di qua A va vudng gdc voi AE lay diem D sao cho goc BCD bang 90°.
Trén canh AB lay di€ém F sao cho géc DEF bang 90°.

a) Chung minh tir giac ADCE noi tiép duong tron va BE? = BA.BF.

b) Goi O la tdm duodng tron ngoai tiép tam giac AEF, dudng t}léng di qua E va song song
v61 AC cat canh AB tai P. Chirng minh OP vudng goc véi AE va diém O thude duong thang BD.
Cau 5. (2,0 diém) ,

a) Cho ba so ty nhién a,b,c thébaman a >1,b>c >1 va abc+1 chiahétcho ab—-b+1.
Chimg minh b chia hét cho .

-1 LY 1 6
x+3 y+4 z+5

b) Cho ba sd thuc duong x, y, z thoa min > . Tim gia tri nhd nhét cta
biéu thitc P = (2x+2)(2y +3)(2z +4).

HET

* Thi sinh khong dwoc sur dung tai lieu. Can bg coi thi khong giai thich gi thém.
*HO VA EN thi SINR: ..o, So bao danh: ..............
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Ciu Néi dung Pi¢m
a) Cho biéu thirc A—\/_ L \/— 3 L , Vo1l x>0, x#%4 va x=#9.
Jicd oD o—50itG 1,0
Rt gon biéu thirc A va tim tat ca cac gia tri ciia x sao cho A >—1.
2 2
A Jx-2 Jx- 3 1 _(\/;—2) —(\/;—3) +1 025
Jx-3 Jx-2 (J_— J(Vx-2)  (Vx-3)(Vx-2) ’
x—4x +4—(x=63x +9)+1 N )
= = - 0,25
(Vx-3)(vx-2) (Vx-3)(Vx-2) x-3
A>-l1o >—1<:>L+1>0<:>\/;_1>0
Jx-3 Jx -3 Jx -3
0,25
‘ Jx-1>0 x>1
Truong hop 1: < x>9 (nhan)
Jx-3>0 (x>9
A -1<0 0< 1
Cau | Tryong hop 2: Vr-l< S s < 0< x <1 (nhan).
1 Jx=3<0 0<x<9 0,25
Vay x>9 hodc 0<x<1.
b) Cho parabol (P):y =-x* va diém A thudc (P) c6 hoanh do bing —2. Duong
thang (d) di qua diém B(0;-3), song song véi OA (O 1a gbc toa do) va cdt (P) tai hai| 1,0
diém M, N. Tim toa d¢ ciia M va N, biét M c6 hoanh d¢ am.
Tung d6 diém A 1a y = —(-2)" = —4, suy ra A(-2;-4). 0,25
Duong thing OA: y = 2x. Goi duong thing (d):y = ax+b.
Vi (d) song song OA nén hé s6 goc a=2,b#0. Vi (d) di qua B(0;-3) nén b=-3. | 0,25
Suyra (d):y =2x-3.
Céac hoanh d6 ctia M va N 1a cac nghiém cta phuong trinh: —x* = 2x -3
o xP+2x-3=0 0,25
Phuong trinh nay c6 2 nghiém: x=1, x =-3.
ViM ¢6 hoanh do 4m nén M(—3;—9) va N(l;—l). 0,25
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Cau

Noi dung Piém
a) Giai phuong trinh x> +Vx” +x+3=x+2+/2x+5 (1) 1,0
1Y 11
x2+x+3=(x+—j +—>0voimoi xeR.
2) 4 0,25
Diéu kién: 2x+520<:>x2—%.
2
X +x+3)—(2x+5
(1)<:>x2—x—2+\/x2+x+3—\/2x+5:0 <:>x2—x—2+( ) ( ): 0,25
\/x2+x+3+\/2x+5
e
) X —x-2
Sx —x—2+ =0
\/x2+x+3+\/2x+5
1
<:>(x2—x—2)[1+ J:o 0,25
N +x+3+4/2x+5
e —x-2=0 (vi I+ ! >0 véimoi x>—2)
VX +x+3+2x+5 S 2
Phuong trinh nay c¢6 2 nghiém: x =—1, x =2 (thoa man diéu kién).
0,25
Vay phuong trinh da cho ¢6 2 nghiém: x=-1, x=2.
3xy+3°+2x-10y-1=0
b) Giai hé phuong trinh > y2 g s (1) 1,0
(3xy+ ) (2x-1)-21y* =0
1
- Xét y=0: Hé (1) c6 nghi¢m 2 0,25
y=0
.”)cy+y2 2x—-1 10
3xy+ % )+(2x—1)=10y N
-Xét y£0: He (1) = ( ) ( ) o 4 , 4 (2)
(3xy+y2)(2x—1):21y2 3xy+y” | 2x-1 -71
= 0,25
Y Y
2 . =1
Pit g =20 FY" 5 2971 pe o) 16 thanh: 14 T2 =10
v v ab =21
a="1 a=3
= hod
o 1
3xy+y? . 0,25
Vm{ = taco) Y By +y" =Ty  3x+y=T _ [x¥=2
b=3 zx_1_3 2x—1=3y 2x-3y= y=1
y
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3xy+y
=3 =3 2 3 =3
V(n{ - T.tacd Y 3xy+y” =3y {x+y—
=7 2x-1_, 2x—1=T7y 2x=Ty
Y
Vay hé phuong trinh da cho c6 3 nghiém 2, { ,
y=1
y=0
Cach khac giai cau 2b)
5 o, |u+v=10y
batu =3xy+y", v=2x-1,hé (1) viét lai: ,
uv=21y

trinh: X —10y.X +21y° =0 < (X - 7y)(X -3y) o@{

+vei 1T &4 = B4yt =Ty , tim dugc nghiém
v=3y 2x—1=3y

o l\)l'—‘

{y
+ Véi {u =3y = 3xp+" =3y , tim dugc nghiém
2x-1=Ty

1
, _ - )
Két luan h¢ phuong trinh da cho c6 3 nghiém: X 2, {x
0

X=Ty
X =3y’

khi do6 u, v théa man phuong

0,25
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Cau

Noi dung

Piem

Cho hinh binh hanh ABCD c6 goc BAD la goc tu, AB <AD va tia phan giac cua
gbéc BAD cat canh BC tai K sao cho CK<AB. Trén canh AB lay diém’L sao cho

AL=CK. Hai doanqthéng AK va CL cit nhau tai M. Pudng tron ngoai tiép tam giac 2,0
ALM cat duong thang AD tai N (N khac A).
a) Chirng minh ABNL = AK.NM 0,75
0,25
Tt giac ALMN ndi tiép duong tron nén BAK = MNL (1) 025
Tacd: ABK =180°~LAN=NML (2 ’
Tir (1) va (2) suy ra AABK va ANML dong dang.
0,25
Dods 2B _AK 1y ABNL=AKNM. ’
NM NL
b) Chitng minh CNL =90°. 0,75
Vi NAM = LAM nén NM=LM (3) 0,25
Ké LX//AK, X thuoc BC. Vi AKX = KAD =KAL nén tir gidc ALXK 1a hinh thang 0.25
can, suy ra XK=AL=CK. ’
Tam giac CLX ¢c6 XK=CK va MK// XL nén LM=CM (4) 0.25
Twr (3) va (4) suy ra NM=LM=CM. Do d6 ACNL vudng tai N hay CNL = 90°. ’
)Gl I8 on (i ofin 1) i (0L, ety mlh S 2 = B0 0,5
BL BK BI
Ké AE//KL va CF//KL (E, F thujc BD), goi O 1a giao diém ctua AC va BD,
., BA BC BE BF BO+OE BO-OF 2BO+OE-OF 0,25
ta co: + = + = + =
BL BK BI BI BI BI BI
Hai tam giac AOE va COF bang nhau (g-c-g), suy ra OE =OF .
0,25

. BA BC 2BO BD
Do do + = = .
BL BK BI BI
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Véi hinh vé sau, cach chirng minh (1), (2), (3):

Céau a)
Tt giac AMLN ndi tiép duong tron nén BAK = MNL (1)
ABK = NAL, NAL =NML = ABK =NML (2)
Ciu b)
MLN = MAD (do t&r gidc AMLN néi tiép dudng tron)
- MAL = MNL
Suy ra ANML cantaiM hay NM=LM  (3)
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Cau

Noi dung

Piem

Cau

Cho tam giac nhon ABC (AB<AC) c6 AE la duong phan giac (E thudc canh BC).

Trén dudng thang di qua A va vudng goc v6i AE lay diém D sao cho goc BCD bing 90°. 2,0
Trén canh AB lay diém F sao cho goc DEF bang 90°.
a) Ching minh tir gidc ADCE ndi tiép duong tron va BE* = BA.BF. 1,0

Theo gia thiét: DAE =90° va DCE =90°. Vi DAE + DCE = 180° nén t&t gidc ADCE

0,25

: 0,25
ndi ti€p duong tron (dudong kinh DE).
BAE = CAE , CAE = CDE (cung chin cung CE cua duong tron dudng kinh DE), 0.25
CDE =180°—90°—CED = BEF = BAE = BEF. ’
Do d6 ABAE va ABEF déng dang. Do d6 o2 = BE 14y BE> = BA.BF. 0.25
BE BF
b) Goi O la tdm dudng tron ngoai tiép tam giac AEF, duong thang di qua E va song
song voi AC cat canh AB tai P. Ching minh OP vuong goc voi AE va diém O thuoc| 1,0
duong thang BD.
Vi AEP = EAC = EAP nén AAEP cin tai Phay PA =PE. Vi PA =PE va OA=0E | 55
nén OP 1a dudng trung truc cua doan thang AE. Suy ra OP L AE. ’
Vi BEF = BAE (theo cdu a)) nén BE 1a tiép tuyén cua duong tron ngoai tiép AAEF,
suy ra OE L BC= OE //CD. Vi OP// DA, OE //DC, EP//CA nén AOEP dong 0.25
: EP ’
dang vé1 ADCA , suyra —=—.
ang y CA (1)
EP//CA =X —_BE () GiasuBO cit D tai D,; OE/D,C = BE-OF 3y | 025
CA BC BC D,C
Tu (1), (2) va(3) suy ra OF _OE < DC=D,C,maD va D, nim cing phia d6i voi
’ DC D.C v : 0,25

duong thing BC nén D tring D,. Vay diém O thudc duong thing BD.

Cach khac: Tu (1) va (2) suy ra S—E:%, ma BEO = BCD = 90° nén ABEO va

ABCD déng dang. Suy ra EBO = (TBT), ma O va D nam cing phia di véi duong

thang BC nén hai tia BO va BD tring nhau. Vay diém O thudc duong thang BD.
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Noi dung Piém

a) Cho ba sb tu nhién a, b, ¢ théa min a >1,b>c>1 va abc+1 chia hét cho o
ab—b+1.Chting minh b chiahét cho a. ’
Ta co: (abc+1)—(ab—b+1):b(ac—a+1)

. . R . 0,25
Vi (abc+l):(ab—b+1) nén b(ac—a+1):(ab—b+1) (1)
Viab—b+1=(a—1)b+1nén ab—b+1 va b la hai sb nguyén t6 cong nhau. | |

. 0,25
Dodé (1)= (ac—a+1)i(ab-b+1) hay (ac—a+1)=k.(ab—b+1), keN. (2)
Taco: ac—a+l=a(c-1)+1>0. |
2(ab—b+1)—(ac—a+1)=ab—ac+ab—2b+a+l
=a(b—c)+(a—2)b+a+l>0. 0.25
Dodd 0<ac—a+1<2(ab-b+1) ©0<k(ab-b+1)<2(ab-b+1)=k=1 (3)
Tu (2)va(3)suyra: ac—a+l=ab-b+1=>b=ab-ac+a=a(b-c+1)=b:a. | (25
b) Cho ba sb thyc duong x, y, z théa min =1, 771, 0 Tim gi4 tri nho nhat
x+3 y+4 z45 1,0
cuia biéu thirc P = (2x+2)(2y+3)(2z+4).
el et S TN DR B S P L I S L I
x+3 y+4 z45 x+3 y+4 z+5 x+3 y+4 z+5
Taco 25 4 5 5 6 ,[5 6 0,25
x+3 x+3 y+4 z+5 y+4 z+5
(Bét dang thirc a + b > 2/ab cho hai sé a, b khong 4m)
Tuong tu ta co: 2y*3_, 5 L 4 6 >2,] 40 (2)
y+4 y+4 x+3 z+5 x+3 z+5 0.5
244 _, 6,4 5,4 5
z+5 z+5 x+3 y+4 x+3 y+4
Nhaén (1), (2) va (3) vé theo vé, ta dugc:
2v+2 2ytd 2244, 426 o (2x+2)(2y+3)(2z+4)2960 | 025
x+3 y+4 z+5 (x+3)(y+4)(z+5)
4 5 6 x=3
Tra s 4 s 6 2 7
Dang thirc xay ra khi ¥re oy = = = =— V=7
5 6 x+3 y+4 z+5 3 2 0.25
x+3 y+4 z+5 z=4|"

Vay gia tri nho nhit cua biéu thic P 13 960, dat dugc khi x =3, y = % z=4.

* Luu y: Néu thi sinh lam bai khong theo cach néu trong HDC nhung ding thi van cho @i s6
diem tung phan nhuw HDC quy dinh.
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