PE SO 23
A. PHAN TRAC NGHIEM KHACH QUAN (8,0 PIEM)
Céu 1: Néu a, b 13 cac s6 ty nhién sao cho v/7+v/48=+a+/b thi a*+b* bang

A. 25. B. 37. C.29 D. 40.
A 12: & 1 Vx+1
A o 14 A 7 . ~ 9. A A 4 P: : ~A
Cau 2: Co6 bao nhiéu gia tri nguyén cua x dé biéu thuc PR SRR S oo nhan

gia tri nguyén?

A. 1. B. 2. C.3. D. 0.

Cau 3: Mot chiée xe khach khoi hanh tir Ha Noi va mot chiée xe tai khai hanh tir Vinh
cting mot lic va di ngugc chiéu nhau. Sau khi gip nhau, xe khach chay thém 2 gid thi
dén Vinh, con xe tai chay thém 4 gio 30 phut thi dén Ha Noi. Biét Ha Noi cach Vinh 1a
300 km, hai xe di cing tuyén dudng. Van tdc ciia xe khach bang

A. 60 Km/h. B. 40 Km/h. C.50 Km/h. D. 80 Km/h.

Cau 4: Trong mat phéng toa do Oxy, cho da gidc OABCDE c6 toa do cac dinh A(3;0),
B(3:3), C(1;3), D(1;5), E(0;5). Puong thang y = ax chia da giac thanh hai phan c6 dién
tich bang nhau. Khang dinh nao sau day dung?

A.0<a<]. B.1<a<?2. C.2<a<3 D.-1<a<0.
Cau 5: Trong mat phéng toa do Oxy, duong théng d:y=(m-3)x-2m +1 cit hai truc
toa do tai hai diém A va B sao cho tam giac OAB can. Khi do, sb gia tri cua m thoa
man la

Al B. 0. C. 3. D. 2.

Céau 6: Trong mit phang toa d6 0xy, cho parabol (P): y=_71xz. C6 bao nhiéu diém A

thudc (P) sao cho khoang cach tir A dén truc hoanh géap 4 1an khoang cach tir A dén
truc tung?

Al B. 2. C.4 D. 3.
Céu 7: Cho phuong trinh x*—30 x+a=0 (a 12 tham s6), c6 hai nghiém déu duong va

mot nghiém 1a binh phuong cua nghiém kia. Goi hai nghi¢ém cta phuong trinh 1a u, v
voiu>v. Gid triciau—v + a bang

A. 100. B. 115. C. 130. D. 145.

a+b=2(m+1)
ab=m’—m+2

dé tong a’+b* dat gia tri nho nhat. Khang dinh ndo sau diy dung?

Cau 8: Cho hai s0 a va b thoa man diéu kién . Goi my 1a gié tri cua m

A. -2 <my<(. B. 0 <my<1. C.-3<my¢2. D. 1 <my<3.



Cau 9: Khi tinh toan thé tich can phong hinh hdp chir nhat, ban An da nhap sai chiéu
’ ’ ~ A A 1:A ’ 1 c A A . r A 5
cao vao may tinh, An da nhép s6 li¢u 16n hon 3 chiéu cao that. Sau khi co6 két qua, An

A . < r . 1 A Iy B v~ A 3
noi: “minh da nham, nhung khong sao, lai trir bt di 3 két qua nay thi s€ cho két qua

dung thoi”. Ban Binh, nguoi da tinh dang két qua noéi rang: “Két qua d6 van chua
dung, An phai tiép tuc cong thém 8 m’ nita médi diing”. Thé tich cin phong bang

A.8m’ B.72m’ C.48m’ D. 64m’

Céu 10: cho tam giac ABC vudng tai A, ké dudng cao AH, biét dién tich tam giac
ABH = 15,36¢m?; dién tich tam gidc AHC = 8,64 cm”. D9 dai ciia AH bang

A. 4,8cm. B. 9,6cm C.2,4cm. D. 6,4 cm.

Cau 11: Trong hinh bén, ABCD la hinh thang c6 hai ddy AB =2; CD =5; AX song
song véi BC, BY song song véi AD; BY lan lugt cat AX, AC tai Z, W. Khi d6 ti sb
dién tich ctia tam gidc AZW va hinh thang ABCD bang

A

B

D C
Y X

8 7 9 10
A. 105 B. 105 C. 105 D. 105

Cau 12: Cho hinh thang ABCD c6 AB song song véi CD, hai duong chéo AC va BD
cit nhau tai 0. Qua 0 ké dudng thing song song véi hai day, cit AD va BC lan luot tai

\ . P | 1
P va Q. Khi PQ = a thi gia tri ciia BT CD bang

C. D.

A.l B.Z
a a

Q|w

4
a

Céu 13: Cho tam giac ABC déu, c6 canh bang 6cm. Trén doan BC 13y diém D sao cho
BD =2 cm. duong trung truc cua doan AD cat AB tai E. Do dai ctia DE béng



A.2,8cm B. 5,2 cm C.3,6 cm D.3cm

Céu 14: Cho tir gi\c ABCD nbi tiép dudng tron (0), duong thang AD cét duong thing
Bc tai Q, dudng thing AB cit dudng thing CD tai P. Tt P, Q lan luot ké céc tiép
tuyén PM, QN vdi (0) (M, N 1a cac tiép diém). Biét PM =u, QN = v. D6 dai cua PQ
bang

A. "“’—V B. % C.Vi2+v’ D. Vuv

Cau 15: Cho tam giéc ABC déu, noi tiép dudng tron tdm (0;R). D 1a diém di dong trén
canh BC, dudng thing AD cit duong tron (0) tai E, (E khac A). Goi R, R, 1an luot 13
ban kinh ciia dudng tron ngoai tiép cac tam giac EBD, ECD. Gi4 tri 16n nhat cia R, R,
bang

A..

V3 R? R’ 3R? 3R’
7 B. 7 C. 7 D. 5

Cau 16: Mot doan hoc sinh di trai nghiém & cong vién Vian Lang thanh phé Viét Tri
bang 6 t6. Néu mdi 6 t6 chd 22 hoc sinh thi thira 1 hoc sinh. Néu b6t di 1 6 to thi sd
hoc sinh dugc chia déu cho cac 6 td con lai. Biét mdi 6 t6 ché khong qua 30 hoc sinh,
s6 hoc sinh cua doan tham quan 1a

A. 506. B. 528. C. 507. D. 529.
II. PHAN TU LUAN (12,0 PIEM)
Bai 1 (3,0 diém)

1, Tim tat ca cAc cip sd nguyén duong (x,y) thoa man 3(x°+y”)+2(xy—1/=662

2 2

2, Cho cac sb nguyén duong a, b, m, n thoa man (a,b) =1 va m ;n 2%
Chtng minh rang: Va+2b+vVa—2b 13 s6 nguyén.
Bai 2 (4,0 diém)
I, choa, b, x,ylacac s6 thuc thbaman{a b a+b Ching minh rang:
X+ y2 =1
10 10 2
_+_:

2, Giai phuong trinh: (x+1|V5x°+2x—3=5x’+4x—5

xlx+yl+Vxry=v2y(V2y'+1)

3, Giai hé phuong trinh:
7P 8 V2x+3.Vy+5=x’+x—6

Bai 3 (4,0 diém)



Cho tam giac ABC can tai A (BAC <90 °). Mot dudng tron tiép xuc vi AB, AC lan
luot tai B, C. Trén cung BC nam trong tam giac ABC 1dy diém M (M khac B, C). Goi
I, H, K 1an luot 13 hinh chiéu cua M trén BC, CA, AB. Goi P 14 giao diém cta hai
duong thang MB va IK. Q 1a giao diém cta hai dudng thang MC va IH, T 1a giao diém
cta hai dudng thang HK va ML

a, Chimg minh TK.MH = MK.TH
b, Chirng minh PQ song song v41 BC.

¢, Goi (0;) va (0,) 1an luot 1a dudng tron ngoai tiép cac tam giac MPK va MQH, N 1a
giao diém thtr hai cta (0;) va (0,) (N khac M). Ching minh khi M di dong trén cung
nhoé BC thi dudng thang MN ludn di qua mét diém cd dinh.

Bai 4 (1,0 diém)

Cho x, y, z, t 14 cac s6 thuc khong 4m thay doi thoa man: x*+ y*+z°+t*=2023. Tim gia
tri nho nhét cta biéu thuc:

_ X y z t
S= + + +
2023v2023+yzt 2023v2023+xzt 2023v2023+txy 2023v2023+xyz

DAP AN

I. PHAN TRAC NGHIEM
Cau Pap an Cau Pap an

1 A 9 B
2 A 10 A
3 A 11 A
4 B 12 B
5 D 13 A
6 D 14 C
7 D 15 B
8 B 16 D

II. PHAN TU LUAN

Bai 1 (3,0 diém)

1, Xét phuong trinh:

(x*+y*)+2(xy—1]=662.

= 3[(x+y)2—2xy]+2xy=664

= 3(x+y)—4xy=664

= 3(x+y)=4xy+664

Dit S =x +y; P=xy, (5’24 P) (*), ta dugc PT: 35°=4P+664 (1)

Vi S’>4P nén 35°<S*+664 = S°<332.



Lai co: P> 0 nén 35'>664 = §>°0% suy ra 200 <57<332

Tur (1) suy ra: S channén S €[16;18].
V61 S =16 suy ra P =26, (t/m (*)). Khi d6 x, y 1a 2 nghiém ctia phuong trinh:

x=8+38

X—16x+26=0 < 8 (loai 2
x=8—38 (loai do x, y nguyén duong).

V61 S = 18 suy ra P =77, thoa man (*). Khi do x, y 1a hai nghiém cua phuong trinh:

x=7
x:11(t/m)'

x’—18x+77=0 =

Vay ¢6 2 cap s6 nguyén duong (x, y) thoa man 1a: (7;11) va (11;7).
2,Goid=(m,n)suyram=dx,n=dy, (x,y)=1;d,x,y €Z*.
Thay vao (1), ta dugc: b(x*+y*|=axy (2)

Tu (2) suy ra: axy /(x*+y*) ma (x,y) = 1 néna : (x*+y°).

Va blx*+y?|:avala;b|=1nén|x*+y?|:a

Vay ta phai c6: x*+ y’=a , kéo theo b = xy.

Suy ra: a+2b=(x+y) ; X,y €Z*. Suy ra: Va+2be Z.

Laico:a—2b=(x—y)'=vVa—-2beZ.

Do d6: Va+2b+Va—2b la sb nguyén.
Bai 2 (4,0 diém).

1, Tr gia thiét, ta co:
X_4_'_y_4:(><2+yz)2:x4+2x2yz+y4
a b a+b a+b

4 4
=(a+b| X tarblLmx 42y eyt o x e Dty L pio il ey
a b q b
’ 4 ? 4 2 2
o —X +—y =2x
ab ab” Y

= b’x'+a’y'=2abx’y’

= (bxz—ayz)zzo

- bx’=ay’

X y_2 X+y' 1

a b a+b a+b

Suy ra: = (*).



Ap dung két qua (¥), ta co:

SN P
@ \al la+b _(a+b)5
RS 1720 U
b> \b] la+b] (a+b)
10 10

,ox oy 1 1 2
Do d6: —<++= + =
O T b (a+bf (a+bF (a+b)

2, Piéu kién:

Ta co:

(X+HJE;ZE;:§:5£+4X—5

o [x+1]V5x*+2x—3=5x"+2x—3+2x—2 (1)
Patt=15x*+2x-3, (t20).

Khi d6 phuong trinh (1) tré thanh: ¢*—(x+1)t+2x—2=0

| t=2
t=x—1

Véit=2=V5x"+2x-3=2 = =7 (t/m(x)

Voit=x-1=v5x"+2x—3=x—1

~1+5
xX=
2

2
o X +x—1=0 _ L
x>1 xX= 1-5

(vénghiém )

x>1

Vay phuong trinh da cho ¢6 2 nghiém x =1, X=—-

g 3
3, Dicu kign: x2— =, y20;x+y=0.

Xét phuong trinh (1): x(x+y|+Vx+y=2v2y(V2y’+1)



= x2+xy+\/x+y:2y2+\/2_y
o X +xy =2y +(Vx+y—v2y)=0(3)
Xét Vx+y+yV2y=0 = x=y=0 khong thoa man hé phuong trinh.

’ ’ xX+y—2y _
. = +2 - ===
Xét Vxry+i2y>0,taco: (3) = [x+2yllx-yle e

1

— =0
Vx+y+V2y

- (x—y) x+2y+
X=y

1
X+2y+———=0
Y VX+y+y2y

=

o 1
Dox +v=0;y>0nénx+2 y+———>0
oxTy J 4 VXx+y+y2y

Véi x =y, thay vao phuong trinh (2) cua h¢, dugc phuong trinh:
V2x+3.Vx+5=x"+x—6 (4)

Nhéan xét VT (3)>0, Vx2—%nénx2+x—620=>x22

(4) = [V2x+3—3)¥Vx+5+3[Vx+5-2|=x*+x—12

— —8

Vx+5.2X6 3 x*5 —(x—3)(x+4)
V2x+3+3  (Yx45[ 42V x+5+4

L 2¥x+5 3

- (xH4) = 0 (4)

V2x+3+3  [Yx+5/+2¥x+5+4

ViX>2=2x+3=x+5+x—2>x+5=2x+3>Vx+5

2Vx+5
=2x+3>Vx+5=2> 222 <D

V2x+3+3
Lai co:
; > 33 <§<1,Vx22
(\/X+5) +2Vx+5+4 4

3/
Suy ra: 2VX*S + 3 > —(x+4)<0,V x>2
V2x+343 (Yxa5[+2Yx+5+4

PT (4) = x=3. Vay hpt di cho c6 nghiém duy nhat (x;y) = (3;3).
Bai 3 (3,0 diém):






A

"/
A

a, Tir gia thiét co tir giac BKMI ndi tiép suy ra KBI=KHI.
T giac CHMI ndi tiép HCI =TMH.
Do tam giac ABC can tai A nén ABC=ACB
Hay KMI = HMI.
Vi thé c6 MT 1a dudng phén giac trong KMH.
MH

< s .. TH _
T do6 ta co: K~ MK

Suy ra: TH.MK = MH.TK



b, Tt giac CHMI ndi tiép suy ra MIH =MCH ma MCH = MCB(gbc ndi tiép va goc tao
bdi tiép tuyén va day cung) nén MIH = MCB.

Tuong tu: MIK = MCB(*)

Tir d6: PMQ=PIQ=180° . Suy ra tit gidc MPIQ ndi tiép.
Do tir gidc MPIQ ndi tiép nén MQP=MIK;

Theo (*) MIK = MCBnén MQP=MCB

Tu dé suy ra PQ song song véi BC.

¢, Do PQ//BC nénMPQ=MBC, MBC = IKM (tir giac BKMI noi tiép).



Suy ra PKM = MPQ.

Vi Q, K niam khac phia d6i v MP nén PQ 1 tiép tuyén ctia dudng tron (0,) tai P. tuong
tu PQ 1a tiép tuyén cua duong tron (0,) tai Q.

Goi E 1a giao diém cua dudng thang MN va PQ.

Chtng minh: EP°’=EM .EN ; EQ*=EM . ENnén E 14 trung diém cta PQ. Suy ra MN di
qua trung diém E cua PQ.

Do PQ//BC nén MN di qua trung diém D ctia BC, D 14 diém c6 dinh.
Tu dé ta dugce dpem.

Bai 4 (1,0 diém)

Piata= X ; b= Y ;C= z : d= t .
’ v2023 V2023 V2023 v2023

Khi d6 ca a,b,c,d=0 _ 1 a_ ., b _C d
140 €O 2 e cted?=1" 2023\ 1+bcd 1+acd 1+abd 1+abc ]|
Chi ra duoc:
1 (a+b+c+d)

® 2023 a+b+c+d+4abcd
Nhéan xét: 0<a,b,c,d<1 suy ra (1-a)(1-b)(1-c)(1-d) =0 . Hay
Q=1+2|ab+ac+ad+bc+bd+cd|—|a+b+c+d|—4abcd
>(ab+ac+ad+bc+bd+cd|—>5abcd +( abc+abd+acd +bcd )
Ap dung bat dang thirc Cauchy, ta co:
ab+ac+ad+bc+bd+cd26§/(cll)7i3=6\/m
Ngoai ra abc+abd+bcd+acd =0
Suy ra QZG\/M—SabchS(@—abcd%@ko,‘v’a,b,c,dE[0;1].
Do

a’+b’+c’+d’=1nénQ=(a+b+c+d ) —|a+b+c+d+4abcd|>0suyra(a+b+c+d )’ >|a+b+c+d+4abcd

1
A} 14 FZ—
Tw do 2023

Dau bang xay ra khi:

= a=b=c=0;d=1 va cac hoan vi hay x=y=z=0;t=+v2023va cac hoan vi. Vay
, S 1

GTNN cua F bang 5023



