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TRUONG THPT CHUYEN PE KIEM TRA HOC KY I
HA NOQI - AMSTERDAM NAM HOQC: 2022-2023
Té Toan — Tin hoc Mén: TOAN LOP 9

Thoi gian lam bai: 90 phut

Cau 1 (2,0 diéem)
Cho biéu thirc A:ﬁ vaB=_> x++/x
4-x Jx+2 x+3Jx+2

o r i 2 -3
a) Tim céac gia tri cua x dé A:?.

, VOl x>0;x#4.

b) Rut gon biéu thitc P=B: 4.

¢) Tim s6 thuc duong x sao cho P dat gia tri 1on nhéat.
Céu 2 (1,0 diém) Mot ngudi mudn 1am bién quang

c4o cho cira hang. Biét rang tir diém P cach cua

hang 7m thi ngudi d6 nhin thiy mai nha dudi mot

goc 31 so voi phuong ngang (nhu hinh vé). Cling

tir diém P nguoi d6 sé nhin thay diém trén cling

cua bang quang cdo theo mot goc 42" so voi

phuong ngang. Tinh chiéu cao cia bién quang cao P
thep don vi m. (lay sap xi dén mot chit s6 sau dau
phay). ,

Bai 3 (2,5 diem)

Trén mit phang toa d xOy , cho duong thing (d,,) c6 phuong trinh y =mx—2m+1 (véi m 1a

tham sd). q i

a) Tim m d¢ (d,,) song song v6i duong thang co6 phuong trinh y =—x+3m.

b) Tim m dé (dm) cat hai truc Ox va Oy lan lugt tai 4 va B phan biét sao cho sin BAO =§.
Bai 4 (3,5 diém).

Cho hai dudng tron (O) va (O') thay dbi nhung ludn cit nhau tai 2 diém phan biét 4 va B ¢6
dinh. Goi M 1a trung diém cia OO' va T la diém d6i xtmg v6i 4 qua M . Puong tron tdm T
ban kinh 74 twong g cat cac dudng tron (O) va (O') tai céc giao diém thir hai £ va F.

a) Chuing minh rang cac dudng thang 7B va OO' song song v4i nhau.

b) Chitng minh ring AE 1a mét tiép tuyén clia dudng tron (0").

¢) Ching minh ring duong tron ngoai tiép tam giac AEF ludn di qua mot diém cd dinh khac 4,
khi hai dudng tron (O) va (O') thay d6i nhung ludn di qua 4 va B.

d) Trén dudng tron (O) lay diém P bét ki sao cho P4 cdt (O') tai giao diém thir haila Q.
Chtng minh rang TP =TQ .

Bai 5 (1,0 diém)

1) Giai phuong trinh x +vx* =1 =+/x+1+/x—1+4.

2) Cho céc s6 thuc duong x,y,z thoa man diéu kién z = (x—2y)(y—2x).

3 3
Chung minh rang 2 + 2 MR A E
xXy+xz xy+yz z 2
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HUONG DAN GIAI
Bai 1 (2,0 diém).
ChobiéuthﬁcAzﬁvéB: * 4 XX Vi x> 0:x = 4
4-x Jx+2 x+3Jx+2

i 2 -3
a) Tim céac gia tri cua x dé Az?.

b) Rat gon biéu thitc P=B: 4.

¢) Tim s6 thuc duong x sao cho P dat gia tri 1on nhét.

Loi giai
a) A= Jx (PK: x>0;x#4)
Ta co: A=_—3<:> Jx =_—3
4-x 5
o 5Jx =-3(4-x)

= (5vx)? = (3(4 - x))’
= 25x =9(x* —8x +16)
=9x*—97x+144=0
= (x=9)9x—16)=0

_[x-9=0 _ x=9
9x—16=0 x:%

Thu lai = x =9 ( théa man DPKXD)
A 2 -3
Vay x=9d¢é 4= b

b) Taco:

B= X " x+\/;
Vr+2 (x+DEx+2)
B:x(\/;+1)+x+\/;
(Jx +D)(/x +2)
B:(x/;+l)(x+\/;)
(Vx +D(x +2)
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P

< B \/;+2
o xtx x
:P—B.A—\/;+2.4_x
_ p_ Y+ @-Voe+)
NEE Jx
_ p_Jr(x+D2-V0)@+Vn)

Jx(Vx+2)
= P=x+D)2-x)

Viy P=x+D(2-x)
c) Taco:

P=Rx+1)2-x)
S P=—x++Jx+2

S P=—x+ x—l+2
4 4

@Pz—(x— x+lj+2
4) 4

@Pzg—(\/_—lf

2
Ma(\/_—ljzzozmsg
2 4
A G99 2 2 1 l 2 ~
Dau “=" xay ra khi \/;=Ec>x=z (théa man BKXD)

Vay gifbiri 16n nhibcia P& % Khi x :%

Bai 2 (1,0 diém). Mot ngudi mudn 1am bién quang cdo cho ctra hang. Biét rang tir diém P cach
ctra hang 7m thi nguoi d6 nhin thdy mai nha dudi mot goc 31° so v6i phuwong ngang (nhu hinh
v&). Ciing tir diém P ngudi d6 s& nhin thay diém trén cling clia bang quang cdo theo mot goc
42" so v6i phuong ngang. Tinh chiéu cao cta bién quang cdo theo don vi m. (liy sdp xi dén mot
chir sb sau ddu phay).

Loi gidi
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P &B

Goi diém B 12 chén cira hang; diém C 13 mai nha; diém A 1a diém trén cing cua bang quang céo
Nhu vy, theo dé bai ta c6: CPB = 310;ZP\B =42° va BP=17(m)
Ta c6 tam giac PBC va tam gidc PBA 1a hai tam giac vudng tai B

Vi tam gidc PBC vuéng tai B nén tan BPC = % = tan31’ = % = CB =7.tan31°

Vi tam gidc APB vudng tai B nén tan APB = % = tan42’ = g = AB =7.tan42°

= AB-CB=7.tan42’ - 7.tan31’ = 7.(tan42° — tan31° ) ~ 2,1 = AC ~ 2,1(m)
Ma chiéu cao ctia bang quang cao 1a AC.

Vay chiéu cao cia bang quang cdo 13 2,1 (m)

Bai 3 (2,5 diém).

Trén mat phang toa d6 xOy , cho duong thing (dm) c6 phuong trinh y =mx—-2m+1 (v6i m 1a

tham sd).

a) Tim m dé (dm) song song voi dudng thang c6 phuong trinh y =—x+3m.

b) Tim m dé (dm) cat hai truc Ox va Oy lan luot tai 4 va B phan biét sao cho sin BAO =

o
3

a) (d,):y=mx-2m+1

bé (dm) song song voi dudng thang co phuong trinh: y = —x +3m khi:

m=-1
m=-1
& 1] ©m=-1
{—2m+1¢3m m;tg
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Vay m=-1 dé (d,) songsong voiy

b) (d,):y=mx-2m+1

o y=0:>mx—2m+1=0:>x=2m_1:>161[2m_1

2m—1|
m

,0):0A=|—

m m

o x=0=mx-2m+1=-2m+1= y=-2m+1= B(0,2m+1)= OB =|-2m +1|
— OB 5 0B 1
==

Ta c6 tam giac OAB la tam gidc vuong nén sin B40 =— = > =
AB 5 AB® 5

Ap dung dinh ly Pytago trong tam giac vudong OAB c6:
AB* =04’ + OB’

OBR? OB’ 1

T 4B 0L +0B’ 5
= 50B* = 04® + OB?

— 40B° = 04’

— 20B =04

Ma ta c6: OA = ‘M ;OB =|-2m +1| nén:
m

2m—1
o =2(2m+1) )
- 2m—1=—4m* +2
‘—Zm 1‘=2|—2m+1|<:> ml o " n21
m
, 1
dm- =1 m=+— 1
= , & 2 <:>m:i5
dm”—4dm+1=0 (2m—l)2:0

Véi m =% thi 2 diém 4 va B trung nhau (loai)

R | .~ A A X
Vay m = < thoa man yéu cau de.

Bai 4 (3,5 diém). Cho hai dudng tron (O) va (O') thay ddi nhung ludn cat nhau tai hai diém

phan biét 4 va B c¢b dinh. Goi M 1a trung diém OO va diém T d6i xtng v6i 4 qua M .
Puong tron tim 7 ban kinh 74 tuong ng cit cac dudng tron (O) va (O) tai cac giao diém
thor hai £ va F.

a) Chtng minh rang cac dudng thang TB va OO song song v&i nhau.

b) Ching minh ring AE 1a mot tiép tuyén ctia duong tron (O) .
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¢) Chimg minh rang dudng tron ngoai tiép tam giac AEF ludn di qua mot diém cb dinh, khac
A, khi hai dudmg tron (0) va (O') thay déi, nhung luén di qua 4,B

d) Trén dudmg tron (0) ldy diém P bit ky sao cho P4 cat (O') tai giao diém thit hai la Q.
Chutng minh rang TP =TQ .

e

Loi giai

a) Goi giao diém ctia 4B va 00' 1a K
Vi 4,B 1a2 giao diém cta (O) va (O")nén OO' 1a trung tryc clia AB
= 00" di qua trung diém AB = K 1a trung diém AB
Xét tam giac ABT co:
M 14 trung diém AT; K 14 trung diém 4B
= MK la dudng trung binh tam giac ABT = MK // BT
= 00' /| BT (DPCM)

b) Vi E thudc dudong tron tdm 7" ban kinh 74 nén TE =TA
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. |TE=TA o
Ta co: 0 E:>OT la duong trung truc AE = OT L EA

Ma O'A //OT nén AE vudng goc OA'
= AE latiép tuyén cta (O")
c) Taco BT song song OO' ma AB vudng goc OO’
= BT 1 AB=> ABT =90’
Lay H ddixing v6i A qua B = BA= HB
Xét tam gidc TBA va tam giac TBH co:
BT chung; TBA =TBH =90°: BA = BH
= ATBA = ATBH(c.g.c) = TH =TA (2 canh tuong ing)
— TA=TE =TF =TH = H thudc duong tron ngoai tiép AAEF
Ma 4, B c¢bdinhnén H cb dinh
Vay dudng tron ngoai tiép AAEF ludn di qua diém H cd dinh.
d) Goi chan duong cao tir O, @’, M va T xudng PO lanluotla N, S, 1 va G
Vi 4 va P nim trén dudng tron (O) = N la trung diém AP = NP = NA
Vi 4 va O nam trén dudng tron (0') = S 1a trung diem AQ = SO =S4
Tacd ON va O'S cung vudng goc voi PQ nén ON song song O'S
= ONSO' 14 hinh thang
Ma M la trung diém OO;MI // ON va O'S (vi ciing vudng goc véi PQ)
= MI 1a duong trung binh hinh thang ONSO'
= IN=1IS
Xét tam giac ATG co:
M 1atrung diém AT;MI // TG (vi ciing vudng goc véi PQ)
= MI 1a duong trung binh AATG
= I latrung diém AG = I4=1G = GA=2I4

Ta co: GP—GQ:GA+AP—(AQ—AG):2GA+AP—AQ:2GA+2NA—2AS
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=2(GA+NA—-AS) = Z(GA +(IN—14)— (Al +[S)) =2(GA-2I4+IN-1IS)
Ma GA =2I4;IN = IS (cmt) = 2(GA-2I4A+IN - 1S) = 0= GP = GQ

Xét tam gidc TGP va tam giac TGQ co:

TG chung; TGP = TGQ = 90°;GP = GQ

= ATGP = ATGQ(c.g.c) = TP =TG (2 canh twong tmg)

Vay TP =TG (Ppcm)

Bai 5 (1,0 diém)

1) Gidi phuong trinh x++/x* =1 =+x+1++/x-1+4

2) Cho céc s thuc duong x, v,z théa man diéu kién z = (x—2y)(y —2x).

3 3
Chung minh rang ) + ? + Ty > 1 .
Xy+xz xy+yz z 2

Loi giai
1) Giai phuong trinh x+~+/x* =1 =+x+1+/x—1+4 (PK: x>1)
Pit Vx+1++/x—1=a (PK: a>0)
= (Vx+1+Vx-1) =’

=S x+1+x-1+2J(x+D(x-1) =a’

=2x+2Vx*—-1=4a"
2

= x+x" —1 =2

2

Thay véo gia thiét dé bai ta co:

a’ 5 5 5 a—-1=3 a=4

7:a+4<:>a =2a+8<a -2a+1=9<(a-1)"=9= . =
a—1=

Ma a>0nén a=4

2

= x+Vx’ -1 =%=8
=Jx*-1=8-x
=x’-1=8-x)

=x'—1=x>—16x+64
=16x=64+1
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=>x= f—z (théa man BKXD)

65 :
Vay x= 16 la nghiém cta phuong trinh

2) Taco:

z=(x-2y)(y—2x)=-2x" +5xy—-2)"
= z=xy—(2x" —4xy+2)%)
=z=xy-2(x-y)’

Ma (x—y)* >0 véimoi x,ynén z < xy

9 S 9 N 9 S 9
xy+xz xp+xy  xp+xz xy(x+1)

=

9 9
Tuong ty = >
xy+yz  xy(y+1)
3 3 3 3 3 3 2 2
X +y 2x +y :>x +y 2x_+y_
z xy z y X

Ap dung bat dang thie cauchy cho 2 sb duong ta co:

2 2 2

. x—+y22 /x—.y :>x—+y22x
Y Y y
2 2 2

J y—+x221/y—.x :>y—+x22y
X X X

2 2

:>x—+y—+x+y22(x+y)

y X
2 2

:>—+y—2x+y
y X

Ap dung bat dang thirc Cauchy dang cong mau ta co:

9 9 (3+3)° 9 9 36
+ > = + >
xx+1) x(y+1l) wpx+y+2)  w(x+1) xp(y+1) xp(x+y+2)
2
Ma xy < (x+y)y . 9 9 S 144

xp(x+1) i w(y+1) (x+y)Y(x+y+2)

144
2 +
(x+y)(x+y+2)

x+y

bat x+y=a
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I
a (a+2)

Ta di chung minh: zli+a 21—1

a(a+2) 2

< 288+2a" +4a’° >11a’ +224°
< 2at —T7a° —22a* +288>0

& (a-4)’(2a* +9a+18) >0 (ludn ding)

9 N 9 Jrx3+y3>ﬂ
Xy+xz xy+yz z 2

Vay (DPCM)

Déu “="khi vachikhi x=y=2;z=4
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