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Céu 1. (4.0 diém)
a) Tinh gia tri cua biéu thuc A = (1—7 + (1447

2 3x+V9x—3  Wx+1 | Vx-2 .
A 7 — _ + 7 2 ¢ . I4
b) ChO bleu thlIC P X+\/;—2 \/;_'_2 1_\/; vVO1 X 0, X 1 Rut gon

biéu thirc P va tim x nguyén duong dé P nhan gia tri nguyén.

Céu 2. (4.0 diém)

3/3x—2y+2\/x+2y:6

a) Giai hé phuong trinh
) - pavong 3V3x—2y—4x+2y=-22

b) Giai phuong trinh 2(2x—1)—-3V5x—6=+3x—8

Céu 3. (2.0 diém)

Cho phuong trinh x*—(m+1)x+m—4=0, m 1a tham s6. Tim gia tri cia m dé
phuong trinh c6 hai nghiém phan biét X,, X, théa man

(X =mx,+m|[x—mx,+m| =2

Céu 4. (2.5 diém)

a) Ching minh rang véi k 1a s6 nguyén thi 2023k + 3 khong phai 1a 1ap phuong
ctia mot s6 nguyén.

b) Tim nghiém nguyén cta phuong trinh x*—2 y(x—y|=2(x+1]

CAu 5. (3.0 diém)

Cho dudng tron tdim O ban kinh R, ddy BC khac duong kinh. Hai tiép tuyén
cua duong tron (O, R) tai B va tai C cit nhau & A . Ké duong kinh CD , ké BH
vudng goc voi CD tai H .

a) Chirng minh AO vudng goc v6i BC. Cho biét R = 15 cm, BC = 24 cm. Tinh
AB, OA.

b) Goi I 13 giao diém cta AD va BH, E 1a giao diém cta BD va AC. Chung
minh [H = IB.

Céu 6. (2.5 diém)

Cho duong tron (O; R) c6 dudng kinh AB vudng goc v6i ddy MN tai H (H ndm
giita O va B ). Trén tia MN ldy diém C nam ngoai dudng tron (O; R), doan



thang AC cét dudng tron (O; R) tai diém K ( K khac A ), hai day MN va BK
cit nhau 0 E .

a) Chuing minh CA.CK = CE.CH.

b) Qua diém N , ké duong thang (d ) vudng goc v6i AC, (d ) cit tia MK tai F .
Chtrng minh tam giac NCF can.

Céu 7. (2.0 diém)

Cho a, b, ¢ 1a cac s6 thuc duong va théa man a + b + ¢ = 3. Ching minh rang:
a) 3lab+bc+cal<|a+b+c)

a b c
1+b°> 1+ 1+d°

b)



HUONG DAN GIAI
Céu 1. (4.0 diém)
a) Tinh gia tri cta biéu thirc A = (1—+7 + (1+V7]

xX+v9x—3 V;+1 J;—2
- + yx >0, x7 1. RO
a2 \/;_'_2 1_\/; vO1 X , X ut gon

b) Cho bidu thirc P = >

biéu thirc P va tim x nguyén duong dé P nhan gié tri nguyén.

Loi giai

a) Taco (1—V7' =1°=3.12.V7+3.1[V7 = [V7]' = 221047
(147 = 12+3.12.V7+3.1 (V7 + V7] = 22+10V7

Khi do A =(1—V7) +[1+/7] =44

b) Ta co
b 3x+V9x—3 x+1 n Vx—2
x+Vx=2 Vx+2 1—Vx

_3x4v9x=3  Wxllli-Vx) | (Vx-2)(Vx+2)

xx—2 " (Vxe2)i—vx) | (1-Vx)(Vx+2)
(3x+V9x=3)—(1—x)+(x—4) —2-3Vx—x  [Vx+1)(Vx+2)

(Vx+2)[1=Vx| ~ (Vx#2) (1] T (Vx—1)(Vx+2)

P=1+ \/;_1
) 2 .
Dé P nguyeén thi 1 + 7= nguyén =2 Vx-1=x€{4;9}

Céu 2. (4.0 diém)

V3x—2y+2V/x+2y=6
3V3x—2y—4Vx+2y=—22

b) Giai phuong trinh 2(2x—1)—3V/5x—6=v3x—8

a) Giai h¢ phuong trinh

Loi giai
< a=%3x—2y f 1A ax 2 1 a+2b=6
a) bat b=vx+2y , ta ¢0 hé da cho tré thanh 3d—d4b=—22

a=-2
b=4



3
,la=V3x—2y=-2 _|3x—2y=-38
Taco b=Vx+2y=4 x+2y=16
x=2
y=7

Vay tap nghiém S = {(2; 7}
b)2(2x—1)-3V5x—6=v3x—8 (¥)

A1 ea 8
bicu kién: x= 3

(*) = [V5x—6-3/+[V3x—8—1=0

. |V5x—6-3=0 <=3
Vv3x—8—-1=0

Vay tap nghiém S = {3}.

Ciu 3. (2.0 diém)

Cho phuong trinh x*—(m+1)x+m—4=0, m 1a tham s6. Tim gi4 trj cia m dé
phuong trinh c¢6 hai nghiém phan biét x,, X, thda man
(xf—mx1+m)(x§—mx2+m) =2

Loi giai

A=m+1f—4(m—4)=m’-2m+17 = m—1/+16>0,Vm€ER.

Suy ra phuong trinh luén c6 hai nghi€ém phan biét x;, X, vdi moi m.
( Tinh A 0,25 diém, 1ap luan c6 hai nghiém phan biét 0,25 diém).
X;—(m+1)x+m—4=0 « x’~mx,+m=x,+4

Tuong ty X, —mx,+m = x, + 4

(Mdi ¥ 0.25 diém)

(Xi—mx1+m)(x§—mx2+m) =2

o (X +4][X,44]=2 < X X, 44 (X, +X,|+16=2 (¥)

Ap dung dinh 1i Viet, ta co:

(*) = (m—4)+4(m+1)+16=2 = m=_T14. Két luan

Ciu 4. (2.5 diém)

a) Chtrng minh rang voi k 1a s6 nguyén thi 2023k + 3 khong phai 1a 1ap phuong
clia mot sb nguyén.

b) Tim nghiém nguyén ctia phuong trinh x°—2 y(x—y|=2(x+1]



Loi gidi

a) Gia sir 2023k + 3 = a® voi k va a 1a s6 nguyén.

Suy ra 2023k = a*-3

Ta chirng minh a*—3 khong chia hét cho 7.

That vay: Ta biéu dién a=7m+r,véir € 0;1;-1;2;-2;3;-3]
Trong tat ca cac trudng hop ta déu c6 a*—3 khong chia hét cho 7
Ma 2023k ludn chia hét cho 7, nén a3 # 2023k

(M6i y 0,25 diém).

b) Tim nghiém nguyén cua phuong trinh: x°—2 y(x—y|=2(x+1]
X =2ylx—yl=2(x+1) = ¥*=2[y+1|x+2[y*=1)=0 (D).

Dé phuong trinh (1) c6 nghiém nguyén x thi A’ =4—(y—1/< 4
A’ chinh phuong nén A'€0;1;4,

+NéuA'=4=(y—1=0 = y=1 thay vao phuong trinh (1) ta co:

X’—4x=0 < x(x—4]|=0 = x=0
x=4

+NéuA'=1=(y-1/=i3=y ¢ Z.

+NéuA' =0=(y—1/=i4 = yy::_31

+ Vi y = 3 thay vao phuong trinh (1) ta c6: x’~8x+16=0
o [x—4f=0 = x=4
+ Véiy = —1 thay vao phuong trinh (1) ta c6: x°=0 = x=¢0
Vay phuong trinh (1) c6 4 nghiém nguyén:
x;yl€[10;1);14;1]);(4;3);(0;-1]]
Moi hai nghiém 0,25 diém
Céu 5. (3.0 diém)
Cho dudng tron tdim O ban kinh R, ddy BC khac duong kinh. Hai tiép tuyén
ctia dudng tron (O, R) tai B va tai C cét nhau & A . Ké duong kinh CD , ké BH
vudng goc voi CD tai H .
a) Chirng minh AO vudng goc v6i BC. Cho biét R = 15 cm, BC = 24 cm. Tinh
AB, OA.



b) Goi I 1a giao diém cta AD va BH, E 1a giao diém cta BD va AC. Chung
minh [H = IB.

Loi giai

E

a) Chirg minh AO vudng goéc v6i BC. Cho biét ban kinh R bang 15 cm, day
BC =24 cm. Tinh AB, OA

Ta c6: AB = AC ( tinh chit cua tiép tuyén dudng tron)

OB = OC ( ban kinh dudong tron).

Suy ra OA 1a trung truc cua BC = OA LBC tai K

Ap dung hé thirc luong trong tam giac vuéng ABO duodng cao BK, ta co:

L1 1.1 1 _ AB-2
AB° BK® OB* 12° 15° (cm).

(Céng thirc 0.25 diém, tinh ding két qua 0.25 diém)
Ap dung dinh ly Pitago trong tam giac vuéng ABO, ta co:

OA=V AB’+0B>=/20’+152=1/25"=25(cm)

(Céng thirc 0.25 diém, tinh ding két qua 0.25 diém)
b) ADCE c6 OA // ED (Cung vudng gbéc véi BC);
OC=0D=R. Suyra EA=AC (1).

Ta lai c6: BH //AC (Cung vudng goc voi DC)

BI _ID _

Ap dung hé qua ciia dinh 1y Ta - let, ta c6 — AE DA A C (2)

T (1) va (2) suy ra BI - [H



CAu 6. (2.5 diém)

Cho dudng tron (O; R) c¢6 dudng kinh AB vudng goc v6i ddy MN tai H (H nam
gitta O va B ). Trén tia MN lay diém C nim ngoai dudng tron (O; R), doan
thang AC cét dudng tron (O; R) tai diém K ( K khac A ), hai day MN va BK
cit nhau O E .

a) Chuing minh CA.CK = CE.CH.

b) Qua diém N , ké duong thang (d ) vudng goc v6i AC , (d ) cit tia MK tai F .
Chtrng minh tam giac NCF can.

Loi gii
ol H
A
E
K N
F
C
a)ACKE va ACHA c6 CKE = CHA = 90° va KCE chung
Suy ra ACKE ACHA
5, CK _CE _
Nén CH CA ° CK.CA =CH.CE

b) Do KB//FN nén EKN =KNF, MKB = KEN (1)

Mit khac AB L MN tai H nén H 14 trung diém ctia MN suy ra tam giac MNB
can tai B = MB = NB = MKB = EKN (goc ndi tiép cung chin cung bing
nhau). (2)



Tt (1) va (2) = KNF = KEN nén tam giac KEN can tai K suy ra KC 1a duong
trung tryc cia NF = ACNF cén tai C.

Céu 7. (2.0 diém)

Cho a, b, ¢ 1a cac s6 thuc duong va théa man a + b + ¢ = 3. Ching minh rang:

a) 3lab+bc+cal<|a+b+c)

a b c 3

+—<53

b) 1+b*  14¢®  1+d® 2
Loi giai

a) Thuc hién xét hiéu ta duoc:

la+b+c]'—¢ 3|lab+bc+cal=a’+b*+c’—ab—ac—bc

1 2 2 2
=3 la—bP+(b—c+lc—al’|>0

= (a+b+c) >3(ab+bc+cal

b) Ta thdy diém roi dattaia=b=c=1

Ta et —9e g —L _a 1D 1_b)_ —ab
A0 e TP e F 1) T 2 T2
b > b——bc € -9
Tuong tu ta dugc e 20 1+ -2
5 : a b c ab+bc+ca _ 3
A A e A 7. _I_ _+_ > +b+ _ — > —
Cong vé voi Ve, ta co: w0 1+@  1ed a c| 5 5

1
Viab +bc+ca< 3 (a+b+C)2 =3

= (a+b+c]—ab+b% 23—% =

N |



