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b) Cho céc sb thuc a,b,cthoa 2a* —3ab+2b*> =1;b*> —3bc+4c* =2va ¢* +3ca—a* =3. Tinh

gia tri cua biéu thirc B=a*+b* +c*
Cau 2. (2,00 diém)

a) Trong mit phing toa do, cho dudng thang d:y = mx+m+1(m 1a tham sb). Tim tat ca
cac gia tri cua m dé d cit truc hoanh tai diém 4, truc tung tai diém B va tao thanh tam
gidc 0A4B c6 dién tich bang 2 (O 1a gbc toa do)

2%’ —6x*y+5x° =2y’ =0
b) Giai hé phuong trinh 1 1 1
X —12y+4 ¥ —4y+4 30y

Cau 1. (2,00 diém)

a) Ruat gon biéu thic 4=

Cau 3. (1,50 diém)
a) Ching minh 2x’ —-3x* +1> 0v41 moi sO thuc x> 0
b) Cho céc s6 thuc khong am =, y,zthoa 1 ~+ ! -+ ! ; - Tim gi trj nho nhat cia
I+x 1+y 14z 2

1- 1- 1-
x v, z

biéu thiuc 0 = +2022

l-x+x> 1-y+y* 1-z+7

Ciu 4. (2,50 diém) Cho tam gidc nhon 4BC khong can dinh C néi tiép dudng tron (0).Goi
d va d,tuong ung 1a tiép tuyén cta dudng tron (O) tai 4va B, cac tiép tuyén nay cit nhau
tai D. Goi E 14 hinh chiéu vudng goc cua O 1én duong thing DC
a) Chimg minh nim diém 4,0, E, B, D cing thudc mot duong tron
b) Mot duong thing d qua C va song song v4i 4B cét d, tai F. Chimg minh
ADAC - ADEF
¢) Goi K 1a trung diém ctia AC.Ching minh ba diém E, F, K thang hang
Cau 5. (2,00 diém)
a) Bén trong mot tam giac déu canh bang 4 cho nam diém. Chimg minh ring trong 5
diém d6 c6 hai diém ma khoang cach gitta chung nho hon 2
b) Cho cac s6 tu nhién a,b,cthéa 242 +3b° = 4c*. Chiing minh a.b,c déu chia hét cho 6
¢) Mét tdp hop S duwoc goi la ¢ tinh chat T néu S c6 diing bon phdan tir va véi moi phan
tir x cua S thi it nhdt mét trong hai phc”in tw x-1 hodc x+1 thudéc S
Cho tap hop X ={1;2;3;.....;2022}.Tinh sO tit ca cAc tap con co tinh chat T (néu trén)
cua tap X
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d) Cho cac s0 thuwe a,b,cthéa 2a* —3ab+2b* =1;b* —3bc+4c” =2va ¢’ +3ca—a’ =3. Tinh
gia tri ciia biéu thirc B=a* +5* +¢*
Taco:
2a*> —3ab+2b* =1 2a* —3ab+2b* =1
b*=3bc+4c’ =2 < {b*—3bc+4c* =2 —>3a2+3b2+3cz—3(ab+bc+ca)20

c*+3ca—a* =3 —c*=3ca+a’=-3

Cau 1. (2,00 diém)

¢) Riit gon biéu thirc 4=

:>a2+b2+cz—ab—bc—ca:0<:>(a—b)2+(b—c)2+(c—a)2=Oc>a=b=c
2a’> —3ab+2b* =1 a’ =1

=1{b*-3bc+4c’ =2 < b’=1=>B=3
c+3ca-a* =3 =1

Céu 2. (2,00 diem) ] ’ ,
¢) Trong mit phang toa d§, cho dwong thang J: y=mx+m+1(m la tham so). Tim tat
ca cac gia tri cia m dé d cit truc hoanh tai diém 4, truc tung tai diém B va tao
thanh tam gidc 048 ¢6 dién tich bang 2 (O la goc toa d9)
Nhén xét m =0,m =-1thi d khong cat ca hai truc toa dd tai hai diém phan bi¢t. Do do6
m# 0;m#—1

Ta c6 A(ml oj B(0;m+1)

mel=2 o/ N st =4 o (me1) =4l
m

m +2m+1=4m(m20) m=1
- <~
m* +2m+1=—4m(m<0) |m=-3£22

Vay céc gi tri can tim 13 m =1;m = -3+22



2x° —6x*y+5xy° =2y° =0
d) Gidi hé phwong trinh 1 1 1
x2—12y+4_x2—4y+4:30y
Didukién: y#0,x> —12y+4#20; x> —4y+4%0

3 2
26 —6x%y 1502 -2 =0 = 2[xj —6(’“} 15 2=0=x=2y
y y y
1 1 | 1 1 1

2 T2 - <3 T2 =77
x =12y+4 x"—-4y+4 30y x —-6x+4 x" -2x+4 15
Do x# 0,nhan 2 vé ctia phuong trinh cho x ta duoc :

i - 41‘ -1 bit t:x+i—6,phu0’ng trinh tré thanh ; 1—— 1 - L
vt e it o X t t+4 15
X X

=6 x> —12x+4=0 x=6+4/2

S Lo +4-60=0
t=-10 X’ +4x+4=0= x=-2

Vay hé c6 nghiém (-2;-1),(6-4v2;3-2v2 }(6+ 423+ 24/2)
Ciu 3. (1,50 diém) ,
¢) Chirng minh 2x’ —3x* +1> 0véi moi s0 thue x>0
2x* =3x* +12 0 & (x—1) (2x+1)> 0(ludn dang) (dpem)
1 1

d) Cho cac s0 thwe khong am x, y,zthda ! —+ =

. .Tim gia tri nhé nhat
I+x 1+y" 14z

Izx =y L 122 oo

ciia biéu thirc 0 =
0 l-x+x* 1—-y+y" l-z+z2

1—x3<§71—x2

2 =3x° +12 0 2 —2-3x" 4320 2(1-2" )< 3(1-2 )& —— <= ——
I+x° 2 I+x
1-2°

3 2 3
3 1- 1- iy .
A T vo1mo1 y,z>0

J4 1_
Tuong tutaco: y3 e
l+y" 2 1+y 1+z l+z
1 1 1 3 1 1 1 1 1 1
5 5 3T, 55T 5t 7= =0
I+x 1+y 1+z° 2 I+x 2 1+y 2 14z 2

IN

3
>

1-x> 1-y° 1-2°

3 + 3 + 3

l+x° 1+y 1+z
Theo chirng minh trén ta co :

3(1-x* 1=y 1-7 >1—x2 1-y' 1-2
By st 7t 3 |= 3t st 7 =0
2\1+x° 1+y 14z I+x° 1+y" 1+z

=0




Cau 4. (2,50 diém) Cho tam gidc nhon 4BC khong can dinh C ndi tiép dwong tron (0).
Goi d, va d,twong ung 1a tiép tuyén ciia dwong tron (O) tai 4va B, cac tiép tuyén nay
ciit nhau tai D. Goi E 13 hinh chiéu vudng géc ciia O 1én dwong thing DC

B

d) Chirng minh nim diém 4,0, E, B, D cing thudc mot dwong tron
ZDA0 =90° (DA 14 tiép tuyén); ~DBO =90°(DB la tiép tuyén)
— DAOB 1a tr giac noi tiép
/DEO =90° (E 14 hinh chiéu ctia O 1én DC) nén E thudc dudng tron ngoai tiép tir gidc
DAOB. Suy ra 4,0, E, B, D cung thugc mot duong tron duong kinh DO
e) Mot dwong thing 4 qua C va song song véi 4B cit 4, tai F. Chirng minh
ADAC -~ ADEF
T gidc AEBD ndi tiép = LAED = /ABD; /ABD = Z/ACB (gbc giita tiép tuyén va day cung )
Do d6: ZAED = ZABD = ZACB =180° - ZABC — ZBAC =180°— LFAC — ZACF = ZAFC

=t gidc AECF ndi tiép nén LACE = ZAFE = /ACD = /DFE
— ADAC - ADEF

f) Goi K Ia trung diém cia AC.Chirng minh ba diém E, F, K thing hang
T gidc OABE ndi tiép nén LAEO = ZABO = ZOAB
T gidc OECK ndi tiép nén LOEK = ZOCK = ZOAK
LAEK = ZAEO + ZOEK = ZABO + ZOCK = ZABO + ZOCA = LCAB = LACF
Suy ra ZAEK = ZACF = ZAEF hay ba diém E, K, F thing hang
Ciu 5. (2,00 diém)
d) Bén trong mdt tam giac déu canh bing 4 cho nim diém. Chirng minh ring trong
5 diém d6 c6 hai diém ma khoang cach giira ching nhé hon 2



B

Xét tam gidc déu ABC,goi C,, 4, B,1an luot 14 trung diém cac canh 4B, BC,CA. Theo
nguyén 1y Dirichlet ¢6 1 tam giac chtra 2 diém, chang han d6 1a tam giac 4B,C,. Goi
hai diém d6 1a M, N . Ta chitng minh MN <2
Néu ca hai diém M,N e BC thi MN <B,C, =2. Nguoc lai, duong thing MN cét
AC,, AB/1an luot tai E va F. Xét tam gidc AEF,tam giac nay c6 mot goc 16n hon hoic
bang 60°, chang han 1a ~4FE (goc 16n nhat). Khi d6 MN < EF < AE< AC, =2
e) Cho cac s0 tw nhién 4,b,cthéa 24° + 36’ = 4¢*. Chirng minh a,5,c déu chia hét cho 6
Tir gia thiét suy ra b1a s chén, dat b=2b,b < [
2a° +3b° =4c* < 2a° +24b’ =4c¢* < a’ +12b) =2¢*. Suy ra ala sO Chan, lai dat a=2qa,,a, € [
Khi d6 24> +12b° = 4¢* < 84 +24b° =4c* < 24> +6b° =c* = cla s6 chan.
VAy a,b,cdéu chia hét cho 2
D@ thiy 24 +3b°chia 3 du 0 hodc du 2(a=3k,a=3k+1)va 4c*chia 3 du 0 hodc 1. Suy ra ca
hai vé chia hét cho 3
{2a2+3b3:3:{2a2:3:>{a 3 bat {a=3m,me 0 Khi d6 -
4¢c* 3 ct3 c:3 c=3n,ne ]
2a> +3b° = 4§4 = 2.9m’2 +3b° =4.81n" < 23m*> +b’ =4.27n* = b’:3= b3
Vay a,b,cdéu chia hét cho 6

f) Mgt tip hop S dwoc goi la cé tinh chit T néu S cé ditng bon phan tir va véi moi
phén tir x ciia S thi it nhét mét trong hai phan tir x-1 hodc x+1 thuoc S
Cho tip hop X ={1;2;3;.....;2022}.Tinh s0 tit ca cAc tap con c6 tinh chat T (néu

trén) cia tap X

Xét bai toan : Cho tap ¥ ={1;2;3;...;n}(ne U,n>4). Goi S 1a mt tap con co tinh chat T caa Y



Xéttap con S={a;b;c;d}, gid st a<b<c<d.Khidd b—a>lic-b2Lid-c21>d-a>3
MNaeS=>a+leS=b=a+1

NdeS=>d-1eS=>c=d-1

= S={a;a+1;d -1;d}. Do 4o ta chi can dém céc cap sb (a;d) V61 a,deYva d—a>3
*)a =1=d co n— 3 cach chon

*)a=2=>d c6 n—4 cach chon

*)a =n—-3thi d c6 1 cach chon
A LA £ a , o £ \ -3)(n-2
Vay tong sotapcon Scua Y coOtinhchat T1a n—-3+n-4+...+2+1 =(n)2(n)
Ap dung bai todn trén cho cac truong hop tap X ={1;2;3;....;2022}, sb cac tdp con can tim 1a
(2022-3)(2022-2)  2019.2020
2 2

=2039190




