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) Mbon: Toan
PE CHINH THUC Thoi gian lam bai: 150 phiit
(Dé thi gom 01 trang)

Cau 1. (4,0 diém)

" _' .r+3\ﬁ+—'1+.r+2ﬂ+] | ‘ 3\,{1—

1. Cho biéu thuc: wx- 8 x-1
Rt gon M va tim gia tri ciia x dé M >1

2. Cho x, y la cac s6 thuc thoa man diéu kién

Q :x.j}-’ +1 +yVx7 +1.

Tinh gia trj ctia biéu thirc
Cau IL. (4,0 diém)
1. Giai phuong trinh X7 - 34" - 307 +4x- 2 =0,
X - v +dx- 6y-5=0

|
%;"21‘ +3 +ﬁ+2f +x =26.

2. Giai h¢ phuong trinh
Cau II1. (4,0 diém)

1. Giai phuong trinh nghiém nguyén:
2. C6 bao nhiéu s6 tw nhién ” khong vuot qua 2023 thoa man n” +2023 chia hét cho 6.

Ciu IV. (6,0 didm) Cho duomg tron O8) duong kinh 4B. Goi C 1a diém théa man
tam giac 4BC nhon. Cac dudng thing C4,CB (0)
twong Gng 12 2-£- Trén cung 4B cua (0) khong chira D 1dy diém F (0 <F4 <FB),

(0"

Y2y -y - 2y-x-x=0

cat duong tron *’ tai diém thir hai

Puong thang CF cit 4B tai M va cit dudng tron ngoai tiép tam giac CDE taj P
(P khong trang voi C).

a) Chirng minh £48C —2EDC

b) Chiing minh CE.CB =CP.CM.

¢) Goi £+ theo tht tu 1a hinh chiéu vuéng géc cia F trén cac duong thing

BD, AB. C4c duong thang /H va CD cit nhau tai K- Chimg minh HKF =90° y3 tim vi tri
AB . BD AD

+
cia diém F dé biéu thuc F'H FI FK dat gia trj nho nhat.

Cau V. (2,0 diém) Cho céc s6 duong x, y, z thoa man diéu kién: X+y+z=1

4 4 4

F= X + Y + z
(P42 x+y) y+22] [y+z] (22427 [z+x]

Tim gié tr1 nho nhat cta biéu thuec:



HUONG DAN CHAM
(Huong dan cham gom 06 trang)

Cau So lwoe 10i giai DPiém
I. 1. Cho biéu thuc:
d(i%’l(l)l) o _r+zJ§+4+_r+zJ§+| : 3J_¥-5+ 3{?+m
xyfx-8 x-1 x=2 x+6yJx+5] 2,0
Rt gon M va tim gia trj ctia x dé M >1
Dicu kign voi * =0: #1.3.4 0.5
-w—. x+2x +4 . (Jx +1)7° ..3\5‘54_ 2(Jx+5)
(-2l d) (- )W) | V-2 (Vren) (W es)
1 +J¥+|'.'3J¥-5+ 2|
-2 S -2 i+
0.5
Va1 (re)i-2) 6 fE- sy e s 2dE - )
(Vx-2)x-1) (Vx-2)(Jx+1)
-l 2w+ e- 2 3ra3 - 5 - 5424k - 4
(Vx-2)(x-1) (V- 2){x+1)
_ x-3 . %9 x-3 (V- 3)(~E+')_ Jr +1 0.5
(Ve 20We- 1) (- )W) (- 2)W-1) 36-3) 3 1)
\E+1
Véy M= 3(‘\!;- 1j vGi X :_‘D. X i|34
i+ Jx +1 4-24x 2- x 0,25
| T—j—l 0 0 0 ;
ﬁ}\f;_l}ﬁjﬁ_l }ﬁgﬁ_|}ﬁﬁ-|}
M>1
-_fE—-.J";}D
r-1>0
= J; g ﬁl{ﬁ{ﬁﬁl{r{it 05
_E—J;{D 5
| [Vx-1<0 . Vay M>1 khi 1<x<4 va x #3
2,0

2. Cho x, y la cac s6 thuc thoa man diéu kién

Q :x\j}'] +1+yfx> +1.

Tinh gia trj cta biéu thirc

(x +m)(}+J}—H) =2.




Ciu So hroe 16 gidi Piém
Ta co:
2 =xy+\/{x] +1)(y +1) +ny3 +1+yx’ +1 :xy+\([x3 +D(y +D)+Q
2 .l .l - 095
= (2- Q) :{?{}-‘+‘J{?{' +1}{y'+1}J
= 4-4Q+Q° =2x7y’ +x7 +y’ +1+2xy,[(x* + 1)y’ +1). 0,5
Ta lai ¢6 Q =x"(y +D+y (x +1}+2ny[x3 +D(y” +1) 0.5
= Q' =2x7y" +x7 +y’ +2xy\[(x +1)(y” +1).
3 0,5
4-4Q =l= Q =-—-
Do d6 4
II1. 2 2 _
(40 | 1-Gidi phuong trinh X - 3x' - 327 +4x- 2 =0 1) 2,0
diém) | Pidu kign ¥ - 3x +4x- 2 =0 0,25
o X =3 +4x-2=(x- D(x*- 2x+2)
© w : 0,25
nen X - 3 +4x- 220 x 2l ;X - 2x+2=(x- 1) +1>0Wx
(1) = 2(x- 1)+ - 2x+2)- 3\,’(.1(- D0 - 2x+2) =0
0,25
t =1
26°-3t+1 =0 =
t =0 !‘:1_ 0,5
ta dugc phuong trinh 2
x-1
el . 0,25
X = cx+s =X - 3T+3:G(Vonghlem)
x-1 1
— =
x-2x+2 4
2 — — N 0:5
o X' - 6x46=0= x =33 154 man didu kién)
Vay pt ¢6 2 nghigm ¥ =3 +3
lf- Vv o#dx-6p-5=0 (1)
) 2,0
2. Gidi hé phwrong trinh N2x+3+ 2y +2x° +x =26(2)
3
X =-—
2 0,25
Pidu ki ¥ =0
) ) x+2=y+3
(M= (r+2) =(y+3) = ‘ 0,5
x+2=-y-3
H)x+2=-y-3= (x+5)+y=0 . i 0,5
- . vO nghiém




Piem

Céu So lwge 1o giai
3
(x+5)+y>0 ¥x =- =,y =0,
vi 2
T = | Ry
+x+2=y+3= y=x-1 thay vao () ta duoc
V2x+3 4 [2(x- 1) +2x° +x =26
o (Vax+3-3)+(V2x-2- 2)+2x +x- 21 =0
Iy 43- Ix=72-7
2x+3-9 [ 2x-2-2 L (+-3)(Qx+7)=0 0.5
N2x+3 43 2x-2+2 ’
2
= (x- 3)[ — + _ +2x+7| =0
| J2x+3+3 J2x- 242
2
= x =3.do — + — +2x+7>0 ¥x =1
N2x+343 f2x-242
+)x =3= y =2
, cw)=(3-7 0,25
Vay hé phuong trinh c¢6 nghiém duy nhat () =(3:2)
4 3 2 2 —
(IJIO 1.Giai phuong trinh nghiém nguyén: * *2y -y -2ly-x-x=0 2d
diém) Tacé: ¥ +2y -y -2y-x-x=0
e (P +y- 1) =x" +x+] (*)
.2 2 . . 2 5 0,5
Néux >0 thi ! {"f txtl<(x+]) suy ra X *+X+1 khong 14 s6 chinh phuong
nén khong ton tai s6 nguyén x,y théa man (*).
Néu x <-1 thi (x+ I,]'_ <xtxtl<x suy ra X Hx+l khéng 14 sé chinh phuong 0.5
nén khong ton tai sO nguyén x,y thoa man (*).
y =-2
c ==
Vay-l=He | 0.75
y =0
Néu x =-1 hodc x = 0 thi tir (¥) suy ra Y= 0,25
Vay phuong trinh c6 nghiém nguyén:
(x:0) =] (- 1:=2).( L= 1), (= 1:0), (- 1:1),(0:- 2), (0:- 1),(0:0).(0: 1)
. 3 .
2. C6 bao nhiéu sb ty nhién 7 khéng vuot qua 2023 thoa man 7 +2023 chja 2.0
hét cho 6.
— P S | 3 ,
pyt " =09+ r&€ 10123450 i gg n’ +2023 chia hét cho 6 khi 0,25
" +1 chia hét cho 6.
Néu 7 chén thi #° +1 1¢, do d6 #° +1 khong chia hét cho 6. Suy ra 05
re(1,3,5. ’
0,5

Vi F =1= 1 +1 =2 khong chia hét cho 6.
V6i ' =3= 1 +1 =28 Khong chia hét cho 6.
Vi ' =3= r +1 =120 chia hét cho 6.




Ciu So hroe 16 gidi Piém
Suy ra =6g+5.j3 0 =n =2023 = 0 =q =336. 0.5
Vay co tAt ca 337 s6 tu nhién ” thoa man dé bai. 0,25
V. (7,0 - .
dié(m) Cho duong tron (O:R) duong kinh A4B. Goi C la diém thoa man tam giac
ABC nhon. Cac duong thing C4,CB cit duong tron (0) tai diém thu hai twong
ung la D.E. Tren cung 4B cua (0) khong chira D lay diém F (
O<F4 =FB ). Puong thiang CF 4t AB tai M, cht duong tron (07 ngoai
tiép tam gidc CDE tai P (P khong trung véi C).
a) Chirng minh £4BC —2EDC 2,0
Ta chirng minh dugc LMCEA, XCDB 1a 2 tam giac vudng dong dang( g.g) 1
CE _CA_ CE _CD 1
CD CB CA CB = MBC—LEDC (coc)
1
 EpE=_Fo'E ,
Ma dé thay 2 ( kéo dai DO’ va dung tinh chat goc ngoai tam giac) 0.5
1 b
EPE =_E0'E BoE —B
Tuong tu 2 nén €DE =€PE (2)
0,5

Xét LCPE 3 ICBM o5, BBM =BPE 3 BCM ¢yng

CE CM
— =——= CE.CB=CM.CP
Suy ra LCPE —/CBM (g 5y = CP (B (Ppcm)




So lwge loi gidi

Piem

¢) Goi LH theo th tw 1a hinh chiéu vuéng goc cua I trén cac duong thing

BD, AB. e dudng thing 7H vi CD cit nhau tai K- Chimg minh 4KF =90'
AB  BD 4D

va tim vi tri cta diém F dé biéuthae £ FI FK gat gig tri nho nhét.

Goi J 12 giao diém cua FI va BH; Q 13 giao diém cua HK va AF. Ta ching minh
duoc LFHT =L81(g.g) = LI — [¥BNc.g.c) = By =BBJ
D@ thay HF4 =PBJ ( goc c6 canh tuong g vudng goc)
Va B =Hk4 ( So le trong, do FI//KD)
= WF4 =Hk4 = MOK - MIQF , .y = MOH — KQF
= HHQ =KFQ \j,= HHO =i/ ( déi dinh)
va I =BFJ (po cuu - /FBI)
= BFJ :E’FQ .Hay= Br1 =KF4 (*)
Xét tir giac BDAF c6 tong 4 goc bang 360°. Ma d& thiy Upp =HFB =90°
Suy ra: PBF + PAF =180° \1y KAF + BAF =180° (1 oy
= E‘BF :E.-IF HayEBF :EAF(**)
TUr (*) va (**) suy ra LFAK —2FBI (g o) = %ﬂr :.I']IKF =90"°

0,25

0,25

0,25

0,25

Xét ADFK va ABFH o PKD =PHB =90’

1
Bar B =—YoF
Va ta ching minh dugec FBH =FDA( 2 )
DK _si
= ADFK ~ABFH = FK FH (1)

0,25

D HA
- —

Twong tu tam gidc IDF dong dang voi tam giac HAF IF HF

0,25

AK _BI
Ma OFAK =OFBI nen: FK FI(2)
_DK_AK _BH BI DA _BH BI

Tu(1),@2) FK FK FH FI y,y FK FH FI
_ DA _BD _BH BD BI _BH ID

FK FI FH FI FI FH FI

ID _HA DA BD _BH HA _AB
Mafl FH gyyra: FK  FI FH FH FH

0,25




Ciu So hroe 16 gidi Piém
AB BD AD 24B
+ + =
s FH FI FK FH
Vay 0,25
AB BD AD
+—+— , . F q AB
nén FH FI FK phonhatkhi FH 16n nhatkhi 13 trung diém cung
Cho cac s6 duong x, y, z thoa mén diéu kién: X+y+z=1,
Tim gia tri nho nhat cua biéu thirc:
4 4 4
F= X + Y + z
(P+y?) (x+y) (y*+2°) [y+2) [22+x°) (z+x)
2 x* x4+y4+(x4—y4) x4+y4
2, 2 T2, 2 T2, 2 TXTYy
Tacs XY lIx+yl [P+y?llx+y) (x4 y?)(x+y)
105 0,5
VI =[x+ y?
(20 L2—+x—y2—(x+y)+x—y=§x—§y
diém) x+y 4 4 47
4 4 0,5
5 22y Z%y—%z #Zgz—%x
Tuong tu |y2+2%)(y+2) , 224 X%)(z+x]
' 0,5
(',E(x+y+z)—§(x+y+z):m=lﬁle.
Vay2F 4 4 2 2 4
1 1 0.5

Dau bang xay rakhi x =y =z=3 . Vay gi4 tri nho nhat cia F 1a 4 .




