Caul.

Cau 2.

Cau 3.

Cau 4.

(4,0 diém)

» 2x+4+x+6 2 3 ) :
1.1)Cho biéu thitc P= X"ﬂﬁ j; A \/;_'_3—2VélXZO,X#l.Timtétcécéc

s6 tu nhién x dé Pla sd ty nhién.

1.2)Mot cra hang quan ao nhap mot cai 4o khoac 16ng ctru voi gia 60 do la. Cira hang
wdc tinh ring néu mot cai 4o khoac 16ng clru dugc ban véi gia x d6 la thi mdi
thang khach hang s€ mua 140 — x cai. Hoi ctra hang ban mdt cai 4o 16ng ctru gia
bao nhiéu thi thu dugc nhiéu 13i nhat.

(4,0 diém)

, , 1 . | L
2.1) Cho cac ham so bac nhat: y=§x—3,y=4—xvay=%x—4 c6 3o thi 1an luot 1a

cac duong thing (d,),(d,) va (d,,). Vi nhitng gia tri nao cua tham sé m thi duong
thang (d,,) cit hai duong thing (d,) va (d,) 1an luot tai hai diém A va B sao cho
diém A c6 hoanh d6 4m va diém B ¢6 hoanh d6 duong

2.2) Tinh chiéu cao ctia mot thap truyén hinh (két qua 1am
tron dén m ), biét tai hai diém A, Bcach nhau 200m , nguoi
ta nhin thdy dinh cta thap véi goc nang lan lugt 1a 30 ° va
34° ( theo hinh vé minh hoa & bén ). Cho biét

sin34°~0,56,cos34°~0,83,tan34°~0,67,tan30°~0,58 .

(4,0 diém)

3.1) Cho tam giac ABC ¢6 BAC=60°, tia phan gi4c ciia BACcit canh BC tai D .
1 _ 43

Chtrng minh rang: ﬁ-'-ﬁ D

3.2) S6 nha ban Binh 13 s nguyén t6 gdm hai chit s6 ab, biét ab=a’+b*+3. Tim s6
nha ban Binh?

(4,0 diém)
4.1)Cho x,y,z ,, 1a cac s6 nguyén do6i mot khac nhau. Ching minh rang

(x—y [ +|y+z]’+(z—x]’ chia hét cho (x—y|[y—z|[z—x].

o, .,
4.2) Giai hé phuong trinh y(;<+y2i ty—2=2x"
X+_y +Xy+1:2y

Ciu 5.(4,0 diém)

5.1) Cho diém M tuy y nim mién trong ctia tam giac ABC . Goi khoang cach tir M

dén cac canh BC,CA, AB theo thtr ty 1a m,n, pva cac duong cao ha tur dinh A, B, Ctheo thr
tl_l' lé- ha ) hb,hc-

, . M ha hb 4
Chung minh rang —+—+—2>9.
m n p



5.2) Cho da thirc f|x|=x’*+mx+n véi m,n € Z. Chirng minh rang ton tai s6 nguyén k
sao cho f|k|=f(2021).f(2022).

—-Hét---



DAP AN

Cau 1. (4,0 diém)

V&1 x20,x#1,taco:

P_2x+4&+6+&—2+ 3
x+2Vx=3 Vx—1 Vx+3

Dx+4vx+6  [Vx=2|[Vx+3] 3(vVx—1] 2(Vx—1)[vVx+3]

1l x+3)  Wxm1(Vxr3)  Wam1)(Vx+3)  Wa—1)(Vx+3)

. \/§+1_1+ 2

-1 Vx-1

Vix € N nén+/x—11a sé nguyén hodc sé vo i .

2

Do dé dé Plasé ty nhiénthi\'x —11auéc nguyén ctia2 va 1+

>0(i1,XEN
x—1

Lai c6 Vx—1€ U'(2khi va chi khivVx—1€{1;-1;2;-2]

=x€{4;0;9},két hop véi PK (*)va PKXD ta duoc x € {4;9}thi Pldsé tu nhién.

Ldi thu duoc:(x—60](140—x|(d6 la].
Tacé A=|x—60](140 — x|=—x*+200 x —8400=1600—| x> —200 x +10000
$1600—(x—100)’
Do dé Max A=1600 khi x=100.
Vay ctra hang ban mét cdi do 16ng ciru gid 100 do la thi thu dug'c nhiéu Idi nhadt .

Céu 2. (4,0 diém)

DPK HSBN: m#0
Do (d,| cdt hai duong thang (d,| va (d,] nén m=3,m=é.
PT hoanh d6 giao diém cua [d,] va (d,,|:

lx—3=mx—4 = lx—mx:3—4
2 6 2 6

l_m)x:_l

=4

2 6




- x:i(m?f‘?»)
m—3

PT hoanh d¢ giao diém cta [d,) va (d,,):

4—x="x 4 oM yix=4+4
6 6

o x=8

M
6

)]

<0
m—3  _ |m—3<0

48 m+6>0
>0
m+6

Theo yéu cau cua dau bai ta co

. |—6<m<3 ... VN
A “ thoa man de
Vay vot m#0 .

bat BC=x

DC=x.tan34°=(x+200). tan 30 °

= x.0,67=(x+200].0,58

Giai pt ta dugcx~1289.
DC=x.tan34°=1289.tan 34 °~1289.0,67 864 \(m\)
Chiéu cao cta thap x4p xi a : 864 m

Céu 3. (4,0 diém)

= —6<m<3



B C

Ta chirng minh bai toan sau: “Cho tam gidc ABC c¢6 BAC<90° thi

SABC:%AB.AC.sinA

At A 1 1 BH 1 .
That vay SABC=EBH.AC=EE.AB.AC=EAB.AC.SlnA.

A

C

B D

Ta ¢ SABD+SADC:SABC=>%AB.AD.sin30°+%AC.AD.sin30°=%AB.AC.sin60°

—AB.AD.rs+aC AD LB ac 31, 1 _33
2 > _AB AC _AD

Do ab=d’+b’+3 = 10a+b=a*+b*+3
= a’+b°+3—10a—b=0

= 4a°+4b°+12—40a—4b=0



= [2a~40a+10*+(2bF—4b+1°=89
= [2a—10+2b—1=89
MaB89=5"+8"=(-5"+(~8)'=5"+(~8)"=8"+/-5]

Lai c6 2a—101a s6 nguyén chan Va € Zva2b—11a sd nguyén lé vGiV b € Znénta co

THI: 22ab—_110:=58 - gzg = ab=931a hop 56 \(loai).

TH2: {zzab__ll()::__SS = 1,471 \(loai do b 1a chir so).

TH3: 2; ;(igg - gz; = ab=131a s6 nguyén t6 \(théa man).
TH2: | 2471970 ! 979 \(loai do b 1a chir o).

Vay s6 can tim 13 13.

Ciu 4. (4,0 diém)

Ta ching minh bai toan phu: néu a+b+c=0 thi a*+b*+c*=3abc.

Ta co a+b+c=0

=(a+b+c’=0

=a’+b’+c’+3a’°b+3ab’+3b’°c+3bc’+3a’c+3ac’+6abc=0
=>a3+b3+c3+(302b+30b2+3abc)+(3b2c+3bc2+30bc)+(3azc+30c2+30bc)—30bc=0
=a’+b’+c’+3abla+b+c|+3bcla+b+c|+3acla+b+c|=3abc

Do a+b+c=0

=(a+b+c|’=3abc

bata=x—y,b=y—z,c=z—x suy ra a+b+c=0

Ap dung bai toan phu trén ta dugc: (x—yP+(y—zf+(z—xP=3(x—y|[y—z|[z—x]

=(x—y+|y—z/+(z—x chia hét cho|x— y|[y—z|[z—x) v&i x, y,z 14 c4c s6 nguyén
d61 mot khac nhau .

yix+yf+y—2=2x _|ylx+yf+y—2-2x’=0 _|y[x+y[+y—2(x*+1)=0
x2+y2+xy+1:2y x2+1=2y—y2—xy x2+1:2y—y2—xy



ylx+yP+y—2(2y—y*+xy)=0 _

y[(x+y]2+1—2(2—y—x)}20
x2+1:2y—y2—xy

X’+1=2y—y*—xy

<~

=4

y[(x+y)2—1—2(2—y—x)]20 -

yl(x+y+1)(x+y—1)-2(-1+2—y—x)|=0
X+1=2y—y’—xy

x2+1=2y—y2—xy

ylx+y+1)ix+y—1+2(x+y-1)|=0 _

ylx+y+3)[x+y—1)=0(1)
x2+1=2y—y2—xy

x2+1:2y—y2—xy(2)

<~

y=0
Giai (1) | x+y+3=0
x+y—1=0

+ Néu y=0 thay vao (2) ta duoc x*+1=0 (loai do x*+1>0V x).

+Néu x+y+3=0=x=-3—ythé vao (2) ta dugc (-3—y/+1=2z—y*~(-3—y]y
= Y +6y+9+1=2y—y*+3 y+y’

- y*+y+10=0

2

+1
aw:

4

+9 % =0 (v6 nghiém).

+ Néu x+y—1=0 =x=1-y thé vao (2) ta dugc [1-y[+1=2y—y*~(1—y]y
o Yy =2y+2=2y—y’+3y+y’

= y'=3y+2=0

- ly=1lly-2/=0- [Fl

Tir d6 ta ¢6 nghiém ctia hé phuong trinh 1a [x; y|€(0;1];(-1;-2)].
Céu 5. (4,0 diém)



C

Ap dung bat d:fmg thirc la+b+c] 11,1 >9Va,b,c>0ta dugc
: a b c
ﬂ+£+£ E.FE.FE 29
h, h, h.]\m n p
= i+§+§ E E.F_C 29
S § S/\m n p
S
+S5,+S, E+E ﬁ 59
S m n p
h
e )
m n p

Do f|x|=x"+mx+nnén
flal.fla+1/=flalla+1P+mla+1]+n]
iflall@®+2a+1+ma+m+n)
tfla)[fla)+2a+1+m|

if*lal+2a.flal+fla)+m.flal=f*(a)+2a.f|a)+|a*+ma+n|+m.fla)



if’lal+2a.fla]+d’+ml(fla)+a)+n
Z,{f(at]+a]2+m(f(a)+a)+n=f(f(a]+a)

Do d6f(2021).f(2022)=f(f(2021)+2021|=f k| v&ik=F(2021]|+2021 € Zv6i ¥V m,n €Z

Vay ludn ton tai s6 nguyén k thoa man dé.



