DE 68
Hoc sinh gidi toan 9 Lai Chau _ 23-24
Cau 1. (4,0 diem)
a) Rut gon bicu thuc sau:
a—b a—b a’+b’
= + L1
Ja+b+Va—b Ji—b—a+b| Jai—b O a=b>0

. 1 11
b) Cho a, b, ¢ 1a céc s0 thyc khac khong théa man — p —+— b +E =2
. N 1.1 1
va a+ b+ ¢ = abc. Chung minh rang §+—+? =2

b2
Céu 2. (2,0 diém)

Chon ngau nhién 1 s6 tu nhién c6 3 chir sd. Tinh x4c suét dé sd duoc chon
chia hét cho 9
Céu 3. (4,0 diém)

a) Mot cira hang ban méan tam hoa ciia Bac Ha, ngay thir nhat ban voi gia
1a 50.000 ddng 1 kg; voi gia ban nay cua hang chi ban dugce 50 kg. Ngay thur
hai, néu ctra hang nay giam gia ban mdi kilogam mén di 1.000 dong thi sO man
tam hoa ban dugc sé tang thém 1a 10 kg. Biét gid nhap vé ban dau 1 kg man
tam hoa 1a 35.000 dong, ngay thtr hai dé cira hang d6 thu duoc loi nhuan 13
1.000.000 dong thi phai ban voi gia khong ddi 1a bao nhiéu tién mét kilogam
man?

b) Cho phuong trinh x*—(m—2)x—m’—~3m—8=0 (1) (m la tham sd). G01 X,
, X» 1a hai nghlem ctia phuong trinh (1), tim tat ca cac gia tri cia tham sé m dé

3 3
Q= — dat gia tri lon nhét

X 1
Ciu 4. (6,0 diém)

Cho tir giac ABCD (AB > AC) noi tiép duong tron tim O dudng kinh BC
= 2R. Trén cung BC khong chtra D 14y diém Q bat ky khac AB va CD. Goi E 1a
giao diém cua AB va CD, duong thang EQ cét BC tai M, cat duong tron (O; R)
tai N (N khac Q) va cit duong tron ngoai tiép AADE tai P ( P khac E ). Goi I,
H, K lan luot 12 hinh chiéu vudng goc ciia Q 1én cac duong thang BD, BC, EC.

a) Chung minh: 4 diém C, H, Q, K cung thudc 1 duong tron; 4 diém B, 1,
H, Q cung thudc 1 du’(mg tron va tt giac BAPM ndi tiép dudng tron.

Xq

_EP

b) Chirng mlnh EM EO

, . 2 . . BC _BD +CD
C) Chu’ng{ minh ba diém I, H, K thang hang va OH_ QI OK

Cau 5 (2,0 diém) ‘
a) Cho hai s6 thuyc khong am a, b. Chirng minh rang:
a’+b’>ab(a+b)
b) Tim gia tri nho nhat cta biéu thirc:
P =3+ 1+l 3+1+l 3+l+l ; trong do a, b, c 1a cac s6 thuc duong
a b b c c a

\ PO S 3
théa man di€u kiéna+b+c< =

2
CAu 6 (2,0 diém)
a) Chirng minh rang n’+6n°+11n+2022 chia hét cho 6 v4i moi so ty nhién
n.
b) Giai phuong trinh nghiém nguyén: x*—x*y—4 y*—y—2=0

HET




HUONG DAN GIAI

Cau 1. (4,0 diém)
a) Ruat gon bi€u thirc sau:
a—>b a—b

_ + a’+b’
\/a+b+\/a—b \/az—bz—a+b

. voia>b>0
Va*—b®

1.1 1
b) Cho a, b, ¢ 13 cac sb thuc khac khong thoa mana+b+E:2
. 1 1 1
va a+ b+ c =abc. Chiing minh ring ?+?+? =2
Loi giai
a)Véia,b>0
B a=b__, \Wa—bf a’+b’
Va+b+Va—b \/a—b\/a+b—(\/a—b)2 a’—b’
_ a—b + a—b a’+b’
Va+b+Ja—b +a+b—+va-b) \a*—p
2 2
b
—Ja—b 1 1 a+
Va+b+vVa—b \/a+b Ja—b \/az—bz
o 2vVa+b a’+b’

(Va+b+Va—b)(Va+b—vVa—b) " i*-b>
2vVa+b a’+b’ _2Vd*=b? a’+b’ a’+b’

=va-b a+b—(a—b) " \q —bz_ 2b '\/az—bzz b

1 1 1 1 1 1)

—t+—+= = — —| =4
b)a b c 2= a+b+c

1 1 1 1 1

a b’ c2+2ab+bc+ac 4

1, 1.1 | _a+tb+c | _

2+b2+ 2 ab+bc+ca =4(%)

a+b+c 1 1 1

3 = —_— = (¥ —t =+ =
Maatbte abc=>ab+bc+ca lTu:()=>a2 b’ c2+2 4

1 1 1
St gt =2

b° ¢

Cau 2. (2,0 diém)

Chon ngiu nhién 1 s6 tu nhién c6 3 chit s6. Tinh xac suat dé s6 dugc chon

chia hét cho 9
Loi giai

n(Q)]=999—-100+1=900

Goi A 1a bién ¢b “sb dugc chon chia hét cho 97

S6 tu nhién 1én nhit c6 3 chit sé chia hét cho 9 13 999

S6 tu nhién bé nhat c6 3 chit s6 chia hét cho 9 1a 108

n(A)=222220841=0100. Xée xudt ctia bién cb C 1 P(A) = :Egg
Céu 3. (4,0 diém)

a) Mot ctra hang ban man tam hoa ctia Bic Ha, ngdy thir nhat ban voi gia
1a 50.000 dong 1 kg; voi gia ban nay cua hang chi ban duoc 50 kg. Ngay thur
hai, néu cira hang nay giam gia ban mdi kilogam mén di 1.000 dong thi s0 man
tam hoa ban dugc sé ting thém 1a 10 kg. Biét gia nhap vé ban dau 1 kg man
tam hoa 1a 35.000 dong, ngdy thir hai dé cira hang d6 thu dugc loi nhuan 1a

—_

L=

(]



1.000.000 dong thi phai ban voi gia khong ddi 1a bao nhiéu tién mot kilogam
man?
b) Cho phuong trinh x*—(m—2|x—m’ —3m-8=0 (1) (m 1a tham sb). G01 X,

, X5 12 hai nghlem ctia phuong trinh (1), tim tit ca cac gia tri cua tham sé m dé

3 3
Xq

Q:_

o 2| dat gia tri 16n nhat
2

X1

Loi giai
a) Goi x(dong) 1a gia ban ¢ ngay thir 2 cia moi kg man tam hoa,
(35.000 <x<50.000)
Theo bai ra s6 kg man ban thém duoc la:
.10 . 50.000—x
50.000—x]. T000 “ " 100
Do d6 so kg man ban du:oc tuong g voi gid ban x :
50.000 — x
50 + 100 =550 - 100
Loi nhuan thu dugc & ngay thir hai 1a

1
550 ﬁ [x—35.000|= 100x+900x 19250000

Vi lgi nhuan thu dugc ¢ ngay thir hai 1a 1.000.000 nén

—1
100 X ?+900 x—19250000 = 1000000 = x=45000

Vay gia ban & ngay thir hai 1a 45.000 dong
b)
A=(m—2P—4(-m*-3m—8|=5m*+8m+36
om+4P+4m’+20>0,YmER
Suy ra phuong trinh (1) luén ¢6 2 nghiém phan bié¢t
X +x2—m 2

Ta co:

Theo hé thic Vi-ét ta co:
X, X,=—m°—3m—8

3 3
X5 X1 X
Khi d6 Q = —+— —3|—+—
2 X Xy Xy
2 2
, X; X, [X+x,—x..x, 3m’+2m+20
Xétt=—+— =- ) =
X2 Xl X1X2 —m _3m_8

= [t+3)m’+(3t+2/m+8t+20=0 (2)
13t+2—4(t+3](8t+20)>0 = —23t°—164t—236>0
Dicu kién ton tai m la

o [23t+118](t+2]<0 = —118

<t<-2

Do d6 Q=¢"-3t=—2+t—1](¢t+2)<—2(Vt<—2]

Vay Q dat gia tri 10n nhat bang —2 = t=—2 hay m =2
Ciu 4. (6,0 diém)

Cho tir giac ABCD (AB > AC) noi tiép dudng tron tim O dudng kinh BC
= 2R. Trén cung BC khong chtra D 1dy diém Q bat ky khac AB va CD. Goi E 1a
giao diém cua AB va CD, dudng thang EQ cat BC tai M, cat dudng tron (O; R)
tai N (N khac Q) va cit duong tron ngoai tiép AADE tai P ( P khac E ). Goi I,
H, K lan luot 12 hinh chiéu vudng goc ciia Q 1én cac duong thang BD, BC, EC.

a) Chung minh: 4 diém C, H, Q, K cing thudc 1 duong tron; 4 diém B, 1,
H, Q cung thudc 1 du’(mg tron va tt giac BAPM néi tiép dudng tron.

_EP
b) Chirng mlnh EM EO

BC _BD +CD
QH QI QK

¢) Chimg minh ba diém I, H, K thang hang va



Loi giai

a) Ta co CHQ+CKQ=90°+90°=180 °suy ra 4 diém C, H, Q, K cung thudc
1 duong tron. Ta co BIQ=BHQ=90° suy ra 4 diém B, 1, H, Q cung thudc 1
duong tron.

Vi tr gidc ABCD noi tiép duong tron duong kinh BC nén: EDA=EBC
(g6c ngodi tai 1 dinh bing goc trong tai dinh ddi dién)

Vi t giac APDE ndi tiép nén APE=ADE (gbc ndi tiép cing chin cung
AE) = APE=ABC = tit giac BAPM 1a tir giac ndi tiép

b) Vi tir gidc BAPM ndi tiép nén ching minh dugc EP.EM = EA.EB (1)

Vi tir giac ABQN nbi tiép nén ching minh dugc EN.EQ = EA.EB (2)

Tur (1), (2) suy ra EN.EQ = EP.EM = %=%

¢) Vi 4 diém C, H, Q, K cing thudc 1 duong tron = CHK=CQK (3) (g6c
noi tiép chan cung CK)

Vi 4 diém B, L, H, Q cung thugc 1 duong tron = BQI=BHI (4) (gbc nodi
tiép chan cung BI)

Vi4 diém D, I, Q, K 1a 4 dinh cta hinh chir nhat = IQK=90°

Ma BQC =90° (goc ndi tiép chin nira duong tron) = IQK =BQC

= BQI=CQK (5)

T (3), (4), (5) suy ra CHK =BHI

Ma CHK +BHK =180°= BHI + BHK =180° = 3 diém I, H, K thang hang.

QI =DK, QK = DI, BQI=CQK = tanBQI = tanCQK

BI _CK BI _CK

= = = =
IQ” KQ DK DI




BD CD BI+ID DK—-KC _ ID DK

QI QK °" DK DI DK DI (6)
Do DKI=CQH = tanDKI = tanCQH = K QH (7)
Do DKI=HBQ(=QIH ) = cot DKI = cotHBQ = %If Bg (8)

T 6), (1, 8) =51+ 6 “ G 10 * OF
. BD +CD . BC
V& or "ok “on
Céu 5 (2,0 diém)
a) Cho hai s6 thuc khong am a, b. Chirng minh rang:

a’+b’*>ab(a+b)
b) Tim gi4 tr1 nho nhat cua biéu thirc:
1 1 11 1.1 , N A
P =|3+—+—||3+-+—||3+—+—; trong d6 a, b, c 1a cac so thuc duong
a b b c c a

thoa min didu kiéna+b+c < >
Loi giai

a) Ta c6: a’+b°=|a+b)(a*—ab+b’]

a’+b*>ab(a+b) < (a+b|(a’—ab+b*|—ab(a+b)>0

o (a+b|la*~2ab+b*|>0 = |a+b|la—b[>0 (¥)

(*) luon ding via + b >0, ([a—b[>0, Ya,b khong am.

Viy a’+b*>ab(a+b), voi hai s6 thuc khong 4m a, b

b) ba t—‘% = %’f% =Y %% =z (xy;2>0)

= P =(3+x/|(3+y)(3+2]

027 +3(xy+yz+zx|+9(x+ y+z|+xyz

227+93(xyz)2+27m+xyz

111

1
_+_ R —
a b]\b ¢

i+1 >~ (Via,b,c>0)

Lai c6: xyz =

1 8
Ma—>a+b+c>3 abc =>523\/abc=>abc g ?264

8
>— >64
= Xyz abc
Thay vao (*) ta dugc:
P >27+9V64%+273/64+64=27+144+108+64 =343

A v o ey qaqq - 1
Dau “= xayrakh1vach1kh1a=b=c=§

Vay P,,=343 khia=b=c=

Ciu 6 (2,0 diém)
a) Chirng minh rang n’+6n°+11n+2022 chia hét cho 6 v4i moi so tw nhién

N |~

n.

b) Giai phuong trinh nghiém nguyén: x’—x’y—4 y’—y—2=0

Loi giai

a) n°+6n°+11n+2022 = [n+1)(n+2|(n+3]+2016

A =(n+1|[n+2)[n+3]|

V&i moi sb tu nhién n, ta ludn c¢d A 1a tich cua 3 s6 tu nhién lién tiép nén
A ludn chia hét cho 2 va 3.

Ma(2,3)=1nén A :6(1)

Ta c6 2016 :6 (2)



Tur (1) va (2) ta ¢ [[n+1)(n+2)(n+3)+2016]:6

Vay: n*+6n°+11n+2022 chia hét cho 6 v6i moi s6 tu nhién n.

b) x’—x’y—4y’~y—-2=0

= 2+y=[x—2y| X’ +xy+2y’| (*)

+) y+2=0 = y=—2

(*) = (x+4)[x*=2x+8]=0 = x=—4

+) y+2¢0<=>y¢—2

(*) = ly+2)i[x+xy+2y"|

x+3y 2+1y22y2
2774

= ly’=y—2lly*+y+2|<0 = y’— y—2<0

- y€(—1;0;1;2]

+)y=-1

= \y+2\2(x2+xy+2y2)=

x+2=1

¥ o [x+2][x*—x+2|=1 =
*) ‘ H ) X’—x+2=1

axeg

Don-—x+22Z
4

+) y=0 (*) = x’=2 (khdng c6 nghiém nguyén)
+) y=1 (%) = [x—2)[x*+x+2|=3
x—2=1
xX*+x+2=1(Dox*+x+2>1)
+)y:2(*)w(x—4ﬂf+2x+@=4¢:x€¢
(Do x*+2x+8 >7)
Vay phuong trinh ¢6 duy nhat 1 nghiém nguyén 1a (x;y) = (—4;—2)

@Xeﬂ




