PE 77
HSG TOAN 9 QUANG TRI 2023-2024
Bai 1. (4,0 diém)

Va+b['~3ab_
Va+'b

a—>b \/?—\/?

1. Rat biéu thirc P = +
ut gon biéu thirc N

(a>0,b>0,a#b)
2. Cho a=+2+y4—23+1. Chitng minh ring a 14 mot nghiém cta phuong trinh
x*—10x*+1=0

Céiu 2. (3,0 diém) Giai phuong trinh 4 x*—2/x+1=x+2

Cau 3. (4,0 diém) Cho a, b, ¢ 1a ba sb thuc duong:

; 1
1. Chtrng minh rang aszc < > 7be

2. Biét a’+b*+c*<2022abc. Tim gia tri 10n nhat cta biéu thirc

a +b +C
2 2 2
a+bc b +ca c°+ab

Q:

Ciu 4. (1,5 diém) Tim tat ca cac gia tri ciia tham s6 m dé duong thang
y=[m>+10)x—25 cit do thi ham s6 y=x’ tai hai diém phan biét ma hoanh d¢ cua
chung déu 1a cac s nguyén

Céu 5. (6,0 diém) Cho hai dudng tron (O) va (O’) cét nhau tai A, B. Tiép tuyén chung
gan B hon A tiép xtic voi (0) va (0') 1an luot tai M va N . Goi P 1 giao diém cia
AB va MN.

a) Ching minh rang PM”=PB. PA, tir d6 suy ra P 13 trung diém cua doan thang
MN .

b) Goi D 1a hinh chiéu cua N 1én duong thang MB. Chtng minh rang AB 14 phan
giac cia MAD.

¢) Goi C 1a giao diém cta OO’ va DN . Chtrng minh rang CBN = 90°

Cau 6. (1,5 diém) Tai diém tiém ching s6 1 ctia Trung tAm y té thanh phd Dong Ha,
nguoi ta bd tri mot phong cho cho nhitng nguoi dén tiém. Dé dam bao an toan vé
phong chéng dich Covid-19, yéu cau khoang cach tbi thiéu giita hai nguoi bat ky
trong phong 1a 2m. Hoi tai mot thoi diém, phong chy d6 chira duoc téi da bao

nhiéu nguoi? Biét rang nén ciia phong chd 1a mot hinh vudng c6 dién tich 16m>.

HET




HUONG DAN GIAI
Bai 1. (4,0 diém)

) 2 , :(\/E+\/_) 3\/_ a—b \/F—\/?
1. Ruat gon biéu thuac P Tar'b P \/E+ b—a

(a>0,b>0,a#b)
2. Cho a=v2+vV4—2+y3+1. Ching minh ring a 1a mot nghiém cta phuong trinh

x'—10x*+1=0
Loi giai
1 P_a+b Vab Jasb— a+b+ab a+b vab Ja+b . a+b Vab
' Va+b Va+vb |“ Jarb " Jab  Ja+ib
2. Tacé:a:\/5+\/m§+1:\/§+m+1=\/§+\/§
Suy ra: a*=(\2+3[=5+2V6 = [a’~5/'=24 = a*~10a*+1=0
Vay a=+2+/4—2v3+1 1a mot nghiém ciia phuong trinh
x*=10x*+1=0

Céu 2. (3,0 diém) Giai phuong trinh 4 x*—2/x+1=x+2
Loi giai
Diéu kién: x>—1
Tacod: 4x*—2Vx+1=x+2 = 4x’=x+2+2/x+1
= (2xP=[Vx+141]

2x=+x+1+1
—2x=Vx+1+1
3
2¢—t-3=0 |'"°2
Piat t=vx+1 > 0, ta duoc T e dot>0
' X ’ | 20+t—1=0 t:l( )
2
.3 .3 3\ 5
o t:_ 1 — = +]_= — P, fr—
Vb1 > thi \/x+162 X 5 X 1
.1 1 2 -3
51 t=— 1 L= o x+1=|—= [ —
Véi > thi vx+1 > X > 2
R . A PR 5 3
Vay phuong trinh c6 tap nghiém 1a S = 2

Cau 3. (4,0 diém) Cho a, b, ¢ 1a ba sb thuc duong:

. 1
1. Chirng minh rang aszc < > Vbe




2. Biét a*+b*+c*<2022abc. Tim gia tri 16n nhit cta biéu thic

__a +b +c
Q= Pibe b+ca crab
Loi giai
r.o 2,32, 2 a 1
1. Ta c6: a’+b*+c’<2avbe (BDT Cauchy) = b < > 7be
a1 _1(1.1
2. Ta et he “ 2vbe 4 b c)
b 1 1 (1.1
<= _+_
Tuongtu:taco bt ac 2\/— 7
¢ 1 1 l+l
c*+ab ~ 2\/_ 4

1(1 1. 1) ab+bctca a’+b’+c’

| =+=+=|= <
=>QS2 a b c 2abc 2abc <1011
GTLN bang 1011 t b=c= 3

cua Q bang ala= ¢= 500

Ciu 4. (1,5 diém) Tim tat ca cac gia tri ciia tham s6 m dé duong thang

y=[m?+10)x—25 cit do thi ham s6 y=x’ tai hai diém phan biét ma hoanh d¢ cua
chung déu 1a cac sb6 nguyén

Loi gidi
Phuong trinh hoanh do giao diém x*—(m*+10]x+25=0 (*)
A =[10+m*]*~100=m"+20m*>0,V m € Rnén phuong trinh (*) ludn ¢ 2 nghiém
Gid str hai nghiém do6 1a x; <

x2=10+m2

< X; <X
x%,=25 tasuyra 0 <x; <x,

) o , X+
Theo dinh ly Vi-et ta co N

Tir x,.X,=25 va X;, X, nguyén ta suy ra (X;,X,)=(1,25) hoic
(XI’XZ) (5 5)
Theo yéu cau bai toan thi x,#x, nén (x;,x,)=(1,25)

Tirdo suyram € {—4;4)

Céu 5. (6,0 diém) Cho hai dudng tron (O) va (O’) cit nhau tai A, B. Tiép tuyén chung

gan B hon A tiép xtic voi (0) va (0) 1an luot tai M va N . Goi P 1 giao diém cua
AB va MN.



a) Chtirng minh rang PM*=PB. PA, tir d6 suy ra P 13 trung diém cta doan thang
MN .

b) Goi D 1a hinh chiéu cua N 1én duong thang MB. Chirng minh rang AB 14 phan
giac cia MAD.

¢) Goi C la giao diém cia OO’ va DN . Ching minh rang CBN = 90°

Loi giai

a) Ta c6 APBM APMA nén PM°=PB.PA (1)

Tuong tw PN*=PB.PA (2). Tir (1) va (2) ta c6 PM = PN, hay P Ia trung diém cua
MN.

b) AMND vuéng tai D, P 1 trung diém ctia MN nén tam gidc APDM cén tai P
Suy ra MDP = DMP

Lai c6 DMP = MAP

Do d6 MDP = MAP, diéu nay dan dén AMPD la t&r giac noi tiép.

Suy ra DAP = DMP = MAP. Vay AB la phan gidc MAD.

¢) Goi E 1a diém ddi xtmg cta B qua P, K 13 giao diém cua AB va OO’ .

Theo ciu b) tir gidc AMPD ndi tiép nén BD.BM = BP.BA = 2BP.BK = BK.BE
Suy ra MEDK ndi tiép. Do d6 DKE = DME



Ma BMEN 14 hinh binh hanh nén BN//ME suy ra DKE = DME = DBN (1)
Mit khac DCKB ndi tiép nén DKE = DCB (2)
Tu (1) va (2) DBN = DCB
Do d6 CBN = CBD + DBN = CBD + DCB = 90°

Céiu 6. (1,5 diém) Tai diém tiém chung s6 1 cta Trung tdm y té thanh phd Pong Ha,
ngudi ta b tri mot phong chd cho nhitng ngudi dén tiém. Dé dam bao an toan vé
phong chong dich Covid-19, yéu cau khoang cach tbi thiéu giira hai nguoi bat ky
trong phong 1a 2m . Hoi tai mot thoi diém, phong cho d6 chua duoc tdi da bao
nhiéu ngudi? Biét rang nén cua phong chd 13 mot hinh vudng c6 dién tich 16m?.

Loi giai

R

— - -3

Khi bé tri ngudi ngdi tai cac dinh cta hinh vudéng nhu hinh vé& thi phong chua

duoc 9 nguoi dam bao yéu cau phong dich. Ta sé& chi ra tai mot thoi diém, phong
chd d6 chira duoc toi da 9 nguoi.

That vay, gia sit phong chira duoc hon 9 nguoi, ta chia nén hinh vudng thanh 9
. x. 4 .
hinh vuong bang nhau nhu hinh v€, moéi hinh vuéng c6 kich thude 3 m (ta goi la

hinh vuong co s&)



T

N
JF
—
1l |

Theo nguyén ly Dirichlet c6 mot hinh vudng co s¢ chira it nhat 2 ngudi. Khi d6

khoang cach gitra hai nguoi dé khong 16n hon do dai duong chéo cua hinh vudng
CO SO.

: : 4 3
Tuy nhién d¢ dai ctia duong chéo hinh vuong co s¢ la I = \/5.5 < 2. Diéu nay

khong théa mén yéu cau khoang cach hai ngudi t6i thiéu 2m . Do dé sé ngudi toi
da phong cho chira duge khong vuot qua 9 .

Vay tai mot thoi diém, phong cho d6 chtra dugc tdi da 9 nguoi




