Trung tim Béi duwéng Vin Héa PE THI THU VAO LOP 10
Ha N¢i — Amsterdam Mén: TOAN
Thi thu vao lop 10 ngay 21/4/2021 (Danh cho moi thi sinh)
Thoi gian lam bai: 120 phut
Cau 1 (2,5 diém).

Va1l Jx-1
Jx—1 Jx+1

Cho biéu thirc 4= , vOi x>0, x=1.

N ]
2 2x

a) Rt gon biéu thirc 4.

b) Tim tit ca cac gia tri cia x dé 4= —3Jx 3.
¢) Khi x:7—|—4\/§ thi giatricia 4 =avb,ac N, be N. Tim a va b.
Ciu 2 (2,0 diém).

Giai bai toan sau bang cach lap phuong trinh:

Mot xe lira di tir Hué ra Ha Noi. Sau d6 24 phut, mot xe lra khéc di tir Ha Noi vao Hué v6i vén te 16n hon van
téc’cﬁg xe Itra thir nhat 12‘1’15 krp/h. Hai xe gdp nhau tai mét ga cach Ha N6i 345 km. Tim vén toc ciia moi xe, gia
thiét rang quang duong sat Hué - Ha Noi dai 645 km.

Cau 3 (3,0 diém).

1. Cho ham s6 y = kx’, biét d6 thi ham s6 di qua 4(—2;—8). Tim k va v& d thi ham s6 véi & vira tim duge.
2. Cho phuong trinh x* + 2(m + l)x—i-m2 =0 (1)

a) Gidi phuong trinh véi m = 5.

b) Tim m dé phuong trinh (1) c6 hai nghiém phan biét trong d6 c¢6 mot nghiém bang —2.

Cau 4 (3,5 diém).

Cho ntra dl{(‘mg tron tam O duong kinh AB=2R va tia tiép tuyén Ax cung phia Ydi nura dudng tron db6i voi
AB. Tu diem M trén Ax ké tiép tuyén tht hai MC véi nira duong tron (C 1a tiép diem). AC cat OM tai
E; MB cit nira duong tron (O) tai D, D= B.

a) Chimg minh AMDE 1a tir gi4c ndi tiép duong tron.

b) Tia BC cit Ax tai N. Chimg minh MN? = MD- MB.

¢) V& CH vudng goc v6i AB, H € AB. Chimg minh raing MB di qua trung diém cia CH.

d) Lay P la diém d6i xtmg cia M qua C va K 1a hinh chiéu vudng goc ciia 4 trén PB. Goi O va R lan luot
1a trung diém cac doan MK va PD. Ching minh dudng tron ngoai tiép tam gidc COR tiép xtc véi dudng tron
tam O duong kinh A4B.

Cau 5 (0,5 diém).

Cho a, b 1a cac sb thuc duong thoa mdn a —b = %. Chtng minh rang;

ab (1 1 L9

- + .
a+bla+b ab—a—-b) ab—a—b ab

Ding thirc xay ra khi nao?
HET
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LOI GIAI CHI TIET

Ciu 1 (2,5 diém).

Va1l Jx-1
Jx—1 Jx+1

Cho biéu thirc 4=

, vo1 x>0, x=1.

PENE

a) Rut gon biéu thire A.

Jx 1]2_

b) Tim tAt ca cac gia tri cia x d& 4= —3Vx—3.

¢) Khi x:7+4\/§ thi gid tricia 4=avb,aceN,beN. Tim a va b.

Loi giai

a) Voi x>0 va x=1, ta co:

PR S S
2 2dx) (Wx=1 Vr+1) 4 (Vxt1)(Va-)

(=) 4x xed

4y (x—l)_ \/;
VéyA:x\/_;l.
b) Piéu kién: x>0 va x=1. Ta cé:

A= —r—3eX i 3l —3x—3Jx
Jx

<:)4x+3\/;—1:0<:)(\/;+1)(4\/;—1):0

<:)4\/;—1:0<:)\/;=%<:)x:%.

Thoa diéu kién da cho.
« Lo s
Vay x:E la gia tri can tim.
2
¢) Ta céb: x:7+4¢§:4+2~2~¢§+3:(2+\/§) :

—1_7+4\/§—1_6+4\5_2\/§(x/§+2>_2\/§
x (2+\/§)2_2+\/§_ 2443 T

Do do: A:)C

Vay a =2, b=3 la cac gia tri can tim.
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Cau 2 (2,0 diém).

Giai bai toan sau bang cach 14p phuong trinh:

Mot xe Itra di tir Hué ra Ha Noi. Sau d6 24 phut, mot xe Iira khac di tir Ha Noi vao Hué v6i van toc 16n hon van
tdc cua xe lira thir nhit 13 15 km/h. Hai xe gap nhau tai mgt ga cach Ha Noi 345 km. Tim van tdc ciia mdi xe, gia
thiét rang quang duong sit Hué - Ha Noi dai 645 km.

Loi giai

Goi x (km/h) 1a vén tdc xe Lira thir nhét thi van tdc xe lira th hai 1 x+15.

Khi hai xe gap nhau, xe thur hai da khdi hanh dugce quang thoi gian 1a 455 (gi0).

. A , Ja A ; A A . . - ’ A ~ g: 2 [ 7,:
Vi xe thur hai xuat phat sau xe thir nhat 24 phtt nén dén khi hai xe gap nhau, xe thir nhat da di + 3 210 voi

x+15
quang duong 645-345=300 (km). Vi vay ta c6 phuong trinh

x( 343 +2j=300<:>1725x+2x(x+15)=1500(x+15)
x+15 5

x=60
< 2x2 +255x-22500=0 < x——ﬁ'
2

Tuy nhién x >0 nén x = 60. Vay van toc ctia xe thir nhat va xe thir hai 1an luot 1a 60 va 75 (km/h).

Céu 3 (3,0 diém).

1. Cho ham s6 y = kx, biét dd thi ham sb di qua diém A(—2;—8). Tim k va v& dd thi ham s6 voi k vira tim
duoc.

2. Cho phuong trinh x* 4+2(m+1)x+m* =0 (1).

a) Gidi phuong trinh véi m = 5.

b) Tim m dé phuong trinh (1) ¢6 hai nghiém phan biét trong d6 ¢ mot nghiém bang —2.

Loi giai
1. Vi d6 thi ham sb di qua diém A(—2;—8), nén:
—8=k(-2) ©k=-2.
2

Voéi k=-2, tacod: y=—2x".

D0 thi ham s da cho di qua cac diém 0(0;0), B(1;—2), C(—1;—-2).
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2.a) V61 m =5, phuong trinh da cho tr¢ thanh:

X HF12x4+25=0< x*+12x+36=11
x+6=4/1
x+6=—11

s(x+6)=11e

o x=A+11-6
x=—11-6

Vay phuong trinh da cho ¢6 hai nghiém S = {—6 — \/ﬁ; —6+ \/ﬁ}
b) it f(x)=x"+2(m+1)x+m’. Yéu clu bai toan twong duong voi:

m=20

A':(m+l)2—m2>0<:> 2m+1>0
m=4

f(—2>:() m* —4m =0

Vay m =0 hodc m =4 la cac gia tri can tim.

Cau 4 (3,5 diém).

Cho nira duong tron tim O duong kinh 4B = 2R va tia tiép tuyén Ax cung phia voi nira duong tron ddi véi
AB. Tu diem M trén Ax ké tiép tuyén tht hai MC véi nira duong tron (C 1a tiép diem). AC cat OM tai
E; MB citnira duong tron (0) tai D, D= B.

a) Chimg minh AMDE 1a tir gic ndi tiép dudng tron.

b) Tia BC cit Ax tai N. Chimg minh MN? = MD- MB.

¢) V& CH vudng goc voi AB, H € AB. Chung minh ring MB di qua trung diém ciia CH.

d) Lay P la diém d6i xtmg cia M qua C va K 1a hinh chiéu vudng goc ciia 4 trén PB. Goi O va R lan luot
1a trung diém cac doan MK va PD. Chimg minh dudng tron ngoai tiép tam gidc COR tiép xuc véi duong tron
tam O duong kinh AB.

Loi giai
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Goi (O) l1a duong tron tdm O duong kinh AB.

a) Ta co AB la duong kinh cua (O) nén /MDA =90". Ma MA, MC 14 hai tiép tuyén caa (O) nén MA = MC, do
d6 OM la trung truc ctia AC nén ZMEA=90" = ZMDA, suy ra tit gidic AMDE noi tiép.

b) Ta c6 AB la duong kinh ctia (O) nén ZNCA=/BCA=90". Ma MA = MC nén M chinh 14 trung diém canh
huyén NA cta tam giac vuong ANC. Pong thoi, chi ¥ rang ABM 1a tam giac vudng tai A c6 dudng cao AD nén
ap dung hé thtrc lugng trong tam giac vudng, ta co

MN* = MA* = MD.ME.

B

A

¢) Goi T 1a giao diém ciia BM va CH, ta c6 CH va AN song song (ciing vudéng goc voi AB) nén theo dinh 1y Ta
—1ét
CT BT TH
MN BM MA’
Nhung MN = MA nén ta ¢c6 CT = TH. Vay MB di qua trung diém T ctia CH.
d) Tacé ZAKB =90 nén K € (O).
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Ta c6 C, Q, R 1an luot 13 trung diém MP, MK, DP nén QC, CR twong g 1a dudng trung binh cta tam giac MKP,
PDM, kéo theo QC || KP va CR || MB nén ZQCR = ZMBP.
Xét duong tron (0) ¢ MC 1a tiép tuyén nén ZMCD = Z/MBC , suy ra hai tam giac MDC va MCB dong dang
(g6c — goc), do d6 MC* = MD.MB. Chiing minh tuwong tu ta cling ¢c6 PC* = PB.PK. Ma CP = CM nén

MB PK PK/2 CQ

PB MD MD/2 CR’

Tir d6 ta suy ra hai tam gidc QCR va MBP ddng dang (canh — goc — canh), nén
ZCQR = 2/BMP = ZRCP (CR || MD)

Suy ra CP 1a tuyén ctia dudng tron ngoai tiép tam giac CQR. Vay duong tron ngoai tiép tam giac CQR va duong
tron (O) ¢6 chung tiép tuyén tai C nén ching tiép xtc nhau.

Cau 5 (0,5 diém).

Cho a, b 1a cac sb thuc duong thoa man a —b = %. Chtrng minh rang:

ab 1 1 1 >9

- + .
a+bla+b ab—a—-b) ab—a—b ab

Ding thirc xay ra khi nao?

Loi giai

2 2 2
L. . . m n m-+n
Vé&i mot m, n, x, y> 0, taco: —+—2u

. That vay bét dang thirc can chimg minh tuong duong:
X y x+y

2 2
(x+J/)[m—+n— Z(m-l—n) &S m'+n +my+—> +n* 4 2mn< \/:—n\/:
X oy y
Bit dang thirc cudi dang nén ta c6 diéu phai ching minh. Pang thirc xay ra khi va chi khi n_x
noy

Ta co: a—b:%@ab:bz-I—a(:)ab—a—b:b(b—l).

2
>0=a>1.

Mat khac a—b:%@a:

Do dé ab—a—b>0.
Ap dung bét dang thirc trén, ta co:

ab 1 + 1 S ab' 4 _ 4
a+bla+b ab—a—b)  a+b a+b+ab—a—b a+b

24+1Y
Lai co: 4 + ! > ( +) :i.
a+b ab—a—-b a+b+ab—a—-b ab
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1 1

1

Tu day suy ra: a +
it "a+bla+b ab—a—b) ab—a—b  ab
Suy ra diéu phai chimg minh.
Ding thirc xay ra khi va chi:
2b
b=ab—a—>b =—
atb=ab—a @a b—2  2b
a—bh=2 p b—2
b a=
b—1

(2+ﬁ)2 B 2(\5+1)2
V241 V241

Khi d6 a =

9

:2(\/§+1)=2+2J§.

Vay ding thirc xdy ra khi va chi a =2+ 242, b=2++/2.
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& b(b—4b+2) =0 b=2+2.



