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MUC LUC
DE THI VAO LGP 10 SG GIAO DUC VA PAO TAO HA NOI
NOI DUNG . TRANG
i bé Pap an
N3m hoc 2010 - 2011 3 18
N3m hoc 2011 — 2012 4 22
N3m hoc 2012 - 2013 5 26
N3m hoc 2013 - 2014 6 29
N3m hoc 2014 - 2015 7 34
N&m hoc 2015 — 2016 8 38
N&m hoc 2016 — 2017 9 42
N&m hoc 2017 — 2018 10 47
N&m hoc 2018 — 2019 11 53
N&m hoc 2019 — 2020 12 59
N&m hoc 2020 — 2021 13 65
N&m hoc 2021 — 2022 14 72
N&m hoc 2022 — 2023 15 76
N3m hoc 2023 - 2024 16 80
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2010 - 2011
— - Mén: TOAN
DE CHINH THUC Ngay thi: /6/2010

Thai gian lam bai: 120 phut

Jx 20x3x+9
Jx+3 x-3 x-9

Cau l. (2,5 diém) Cho P = (x>0 va xz9).

a) Rutgon P.

b) Tim gid tri cha x dé P = %

c) Tim GTLN cda P.

Cau ll. (2,5 diém) Gidi bai todn sau bang céch Iap phuong trinh hodc hé phuang trinh

M6t manh dat hinh chir nhat cd dé dai dusng chéo l1a 13 m va chiéu dai Ién han chiéu réng la 7 m.
Tinh chiéu dai va chiéu rong cGa manh dat dé.

Cau lll. (1,0 diém) Cho Parabol (P) :y = —x? va dudng thing (d) cy=mx-1.

a) Ching minh rang véi moi m thi (d) ludn c3t (P) tai 2 diém phén biét.

b) Goi x,,x, 1a céc hoanh dé giao diém cla (d) va (P) Tim gid tri cia m d& x2x, + XX, —Xx,X, = 3.
Cau IV. (3,5 diém) Cho dudng tron (o;R) dudng kinh AB =2R va diém C thudc dudng tron dé (C
khdc A,B),D thudc ddy BC(D khdac B,C). Tia AD cat cung nhé BC tai E, tia AC cat BE tai F.

a) Chiing minh t& gidc FCDE ndi tiép.

b) Chding minh DA -DE =DB.DC .

c) Chiing minh CFD = OCB. Goi | 1a tdm dudng tron ngoai ti€p t gidc FCDE, chdng minh IC |3 ti€p
tuyén cla (O)

d) Cho biét DF =R, chidng minh tan AFB=2.

Cau V. (0,5 diém) Gidi phudng trinh x> + 4x+7 = (><+4)\/><2 +7.
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2011 - 2012
— - Mén: TOAN
DE CHINH THUC Ngay thi: 22/6/2011

Thai gian lam bai: 120 phut

Jx  10dx 5
Jx-5 x-25 x+5

Cau l. (2,5 diém) Cho A = ,VGi x#0 va x>25.

a) Rut gon biéu thuc A.
b) Tim gid tricda A khi x=9.

c) Tim x dé A<%.

Cau ll. (2,5 diém) Gidi bai todn sau bang céch Iap phuong trinh hodc hé phuang trinh

M6t ddi xe theo k& hoach chd hét 140 tan hang trong mét sé ngay quy dinh. Do mdi ngay déi dé ché
vugt muc 5 t4n nén ddi da hoan thanh ké hoach sdm han thai gian quy dinh 1 ngay va chd thém dudc
10 tan. Hoi theo ké hoach ddi xe chd hang hét bao nhiéu ngay?

Cau lll. (1,0 diém) Cho parabol (P) vy = x% va dudng thing (d) cy=2x-m’+9.

a) Tim toa d6 cdc giao di€ém cuia parabol (P) va dudng thang (d) khi m=1.

b) Tim m dé dudng thing (d) c3t parabol (P) tai hai diém ndm vé hai phia cula truc tung.

Cau IV. (3,5 diém) Cho dudng tron tdm O, dudng kinh AB=2R. Goi d, va d, lan lugt |a hai tiép
tuyén cha dudng tron (O) tai hai diém A va B. Goi | la trung diém cta OA va E la diém thubc
dudng tron (O) ( E khéng trung véi A va B ). Budng thing d di qua diém E va vudng gdéc vdi El cat
hai dudng thang d,,d, lan lugt tai M,N.

a) Ching minh AMEI 13 t& gidc ndi tiép.

b) Chiing minh ENI = EBI va MIN = 90" .

c) Chiing minhAM -BN = Al -BlI.

d) Goi F la diém chinh gitfa clia cung AB khdng chifa E clia dudng tron (O) Hay tinh dién tich cua
tam gidc MIN theo R khi ba diém E,I,F thdng hang.

Cau V. (0,5 diém) V&i x>0, tim gid tri nhd nhat cla biéu thic: M = 4x? —3x+4i+2011.
X

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 4



CLB Toan bdi dudng MathExpress | |www.mathexpress.vn

SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2012 - 2013
— - Mén: TOAN
DE CHINH THUC Ngay thi: 21/6/2012

Thai gian lam bai: 120 phut

\/;+4
\/;+2
x 4 J_x+16
Ix+4 x-4) JIx+2

3. V4i cdc biéu thic A va B ndéi trén, hay tim cdc gid tri nguyén cla x dé biéu thic B(A—l) 13 s6

Cau l. (2,5 diém) 1. Cho biéu thic A = . Tinh gid tri cla biéu thic A khi x =36.

(V8i x>0,x#16 ).

2. Rt gon biéu thic B :(

nguyén.
Cau Il. (2,0 diém) Giai bai todn sau bang céch 1ap phuang trinh hodc hé phuong trinh

. N\, N \ A Ay A 12 -\ \ ~ R N, \ A \ \ Ny
Hai nguai cung lam chung mot cong viéc trong — gid thi xong. Néu ma6i nguai lam mot minh thi thaoi

gian dé ngudi thi nhat hoan thanh céng viéc it han ngudi th hai 1a 2 gid. Hi néu lam mot minh thi
moi ngudi phai lam trong bao nhiéu gid dé xong céng viéc?

24_1:2

Cau lll. (1,5 diém) 1. Giai hé phuong trinh 1< Y .
6 2
o _‘wy
Xy
2. Cho phudng trinh: x? —(4m—1)x+3m2 —-2m=0 (&n x ). Tim m dé phudng trinh ¢ hai nghiém

A A 2 ~ 2 2
phan biét x ,x, thoa man x; +x; =7.

Cau IV. (3,5 diém) Cho dudng tron (O;R) va dudng kinh AB. Bén kinh CO vuéng géc véi ABM I
diém bat ki trén cung nhé AC ( M khdc A va C),BM cit AC tai H. Goi K 13 hinh chiéu clia H trén
AB.

1) Ching minh rang t& gidc CBKH |a t gidc ndi tiép.

2) Chiing minh ring ACM = ACK .

3) Trén doan thdng BM |4y diém E sao cho BE = AM. Ching minh rang tam gidc ECM |a tam gidc
vudng can tai C.

4) Goi d la tiép tuyén clia dudng tron (O) tai diém A. Goi P |a mot diém nam trén d sao cho hai

. AP-MB _

diém P,C nam trong cung mét nlra mat phang bs AB va R.

Ching minh rang dudng thdng PB di qua trung diém cla doan thdng HK.

Cau V. (0,5 diém) VGi x,y la céc sé dudng thod man diéu kién x > 2y, tim gid tri nhé nhét cta biéu
2 2

thic M= 1Y
3%
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2013 - 2014
— - Mén: TOAN
DE CHINH THUC Ngay thi: 13/6/2013

Thai gian lam bai: 120 phut

2+0x . Wx-1 2Ux+1
———vaB= + )
Jx Jx o x+alx

Cau l. (2,0 diém) V@i x > 0, cho hai biéu thidc A =

1. Tinh gid tri cla biéu thdc A khi x=64.
2. Rut gon biéu thic B.
3

3. Tim x dé é>—.
B 2

Cau ll. (2,0 diém) Gidi bai todn sau bang cach 1ap phudng trinh hodc hé phuang trinh

Quang dudng tir A dén B dai 90 km. Mét ngudi di xe mdy tur A dén B. Khi dén B, ngusi dé nghi
30 phut réi quay trd vé A vdi van t6c I8n hon van téc ldc dila 9 km/h. Thai gian ké tir Idc bat d4u di
tUr A dén ldc trd vé dén A 1a 5 gid. Tinh van t8c xe mdy ldc ditlr A dén B.

Cau lIl. (2,0 diém)

3(x+1)+2(x+2y)=4

1. Giai hé phuong trinh {4(x+1)(x+2y) 9

2. Cho parabol (P) Ty :%x2 va dudng thang (d) Y = mx—% m?+m+1.

a) Vi m=1, x4c dinh toa d6 céc giao diém A, B cua (d) va (P)

b) Tim cdc gid tri cla m dé (d) cat (P) tai hai diém phan biét cé hoanh d6 x ,x, sao cho ‘xl —xz‘ =2
Cau IV. (3,5 diém) Cho dudng tron (O) va diém A nam bén ngoai (O) Ké hai tiép tuyén AM, AN
véi dudng tron (O) (M, N Ia céc tiép diém). Mot dudng thing d di qua A cat dudng tron (O) tai hai
diém B va C (AB < AC, d khéng di qua tdm O).

1. Chiing minh t& gidc AMON néi tiép.

2. Chiing minh AN? = AB-AC.
Tinh @6 dai doan thang BC khi AB=4 cm, AN=6 cm.

3. Goi | 1a trung diém cta BC. DBudng thang NI cat dudng tron (O) tai diém thd haila T. Chuing
minh MT//AC.

4. Hai tiép tuyén cla dudng tron (O) tai B va C cdt nhau & K. Ching minh K thudéc mét dudng
thdng cd dinh khi d thay ddi va thda man diéu kién dé bai.

Cau V. (0,5 diém) VGi a,b,c la cdc s6 dusng thoa man diéu kién a+b+c+ab +bc +ca=6abc, ching

minh: ai2+%+ci223

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 6



CLB Toan bdi dudng MathExpress | |www.mathexpress.vn

SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2014 - 2015
— - Mén: TOAN
DE CHINH THUC Ngay thi: 23/6/2014

Thai gian lam bai: 120 phut

Cau l. (2,0 diém) 1. Tinh gid tri cla biéu thic A = Vx+1 khi x=9
Jx -1
2. Chobié’uthdcpz[ x-2 1 J,\/;” véi x > 0 va x khac 1
x+2dx  x+2) x-1

\/;+ 1
Jx
b) Tim cdc gid tri cla x dé 2P = 24x +5
Cau ll. (2,0 diém) Giai bai todn sau bang céch l1&p phuong trinh hodc hé phuong trinh

a) Chiing minh rang P =

M6t phan xudng theo ké hoach can phai san xuit 1100 san phdm trong mét s6 ngay quy dinh. Do
mdi ngay phan xudng dd san xuat vugt mudc 5 sdn phdm nén phan xudng da hoan thanh ké hoach
sdm hon thdi gian quy dinh 2 ngay. Hdi theo k& hoach, méi ngay phén xudng phai sadn xuat bao nhiéu
san phdm?

4 1
+—=o=5
Cau Ill. (2,0 diém) 1. Gii hé phudng trinh Jlry V2 .
4 )
x+y y-1

2

2. Trén mat phang toa dd cho dudng thang (d) 1y = —x+6 va parabol (P) Yy =x°.
a) Tim toa d6 céc giao diém cla (d) va (P)

b) Goi A,B la hai giao diém cua (d) va (P) Tinh dién tich cda tam gidc AOB.
Cau IV. (3,5 diém) . Cho dudng tron (o;R) c6 dudng kinh AB c6 dinh. Vé dudng kinh MN cla
dudng tron (O;R) (M khdc A, M khdc B). Tiép tuyén tai B cda dudng tron (O;R) cat cdc dudng
thang AM, AN lan lugt tai cdc diém Q,P.

1) Ching minh t& gidc AMBN 13 hinh chir nhét.

2) Ching minh 4 diém M,N,P,Q cung thuéc mét dudng tron.

3) Goi Ela trung diém cta BQ . Dudng thang vudng géc véi OE tai O cat PQ tai diém F. Ching
minh Fla trung diém cta BP va ME //NF .

4) Khi dusng kinh MN quay quanh tdm O va thda man diéu kién dé bai, xdc dinh vi tri cha dudng
kinh MN dé t& gidc MNPQ c¢6 dién tich nho nhét.

Cau V. (0,5 diém) V4i a,b,c la cdc s6 dudng thda man diéu kién a+b+c=2. Tim gid tri I6n nhat cda

biu thiic Q =+v2a+bc ++v/2b+ca++2c+ab.
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2015 - 2016
— - Mén: TOAN
DE CHINH THUC Ngay thi: 11/6/2015

Thai gian lam bai: 120 phut

x+3 oo Vx-1 5yx-2

Cau |. (2,0 diém) Cho hai biéu thic P =——=—— va Q
Jx -2 Jx+2  x-4

vii x>0,x=4.

1. Tinh gid tri cla biéu thdc P khi x=9
2. Rut gon biéu thuc Q.

3. Tim gid tri cGa x dé biéu thic g dat gid tri nho nhat.

Cau ll. (2,0 diém) Gidi bai todn sau bang céch Iap phuong trinh hodc hé phuang trinh

M6t tau tuan tra chay ngudc dong 60 km, sau d6 chay xudi dong 48 km trén cung mét dong séng
cd van téc cla dong nudc la 2 km/ gid. Tinh van t6c cla tau tuan tra khi nudc yén lang, biét thdi gian
xudi dong it han thai gian ngudc dong 1 gid.

Cau lll. (2,0 diém)

2(x+y)+M:4
(x+y)—3\/::—5.

2. Cho phuadng trinh x? —(m+5)x+3m+6 =0 (x la &n sd).

1. Gidi hé phuong trinh

a) Chiing minh phuang trinh luén cé nghiém vdéi moi sé thuc m.

b) Tim m dé phuong trinh ¢é hai nghiém X,,X, la d6 dai hai canh géc vuéng cia mot tam giac vubng
c6 dd dai canh huyén bang 5.

Cau IV. (3,5 diém) Cho nlra dudng tron tdm O cd dudng kinh AB. L3y diém C trén doan thang

AO (C khdac A,C khac O).Bbudng thang di qua C va vudng géc véi AB cat nifa dudng tron tai K.
Goi M |a diém b4t ki trén cung KB (M khdc K,M khdc B). Dudng thang CK c3t cidc dudng thing
AM, BM 1an lugt tai H va D . Dudng thdng BH cit nlra dudng tron tai diém thd hai N.

1. Chiing minh t( gidc ACMD |a t gidc ndi tiép.

2. Ching minh CA.CB=CH.CD.

3. Chiing minh ba diém A,N,D thang hang va tiép tuyén tai N cha nlra dudng tron di qua trung diém
cua DH.

4. Khi M di déng trén cung KB, chiing minh dudng thang MN luén di qua mét diém cd dinh.

Cau V. (0,5 diém) V4i hai s6 thuc khdng 4m a,b thda man a +b? =4, tim gid tri I6n nhat cda biéu
ab

thtlc M = ——.
at+b+2
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2016 - 2017
— - Mén: TOAN
DE CHINH THUC Ngay thi: 8/6/2016

Thai gian lam bai: 120 phut

Cau |. (2,0 diém) Cho hai biéu thidc A 7 va B= Jx + 2\x-24

Jx +8 Jx-3  x-9
1. Tinh gid tri cta biéu thic A khi x =25
\/;+8
\/;+3.

3. Tim x dé biéu thic P = A-B c¢6 gid tri la s6 nguyén

Cau ll. (2,0 diém) Gidi bai todn sau bang cach Iap phudng trinh hodc hé phuang trinh

M6t manh vudn hinh chit nhat ¢d dién tich 720 m?. N&u tang chiéu dai thém 10 m va gidm chiéu
rong 6 m thi dién tich manh vudn khéng déi. Tinh chiéu dai va chiéu réng clia manh vuan.

Cau lll. (2,0 diém)

véi x>0,x#9.

2. Ching minh B =

3x 2
1. Gidi hé phuong tinh | X~1 Y*+2
2x 1
+ =5
x-1 y+2

2

2. Trong mat phdng toa d6 Oxy, cho dudng thang (d) :y =3x+m? -1 va Parabol (P) Yy =Xx°.

a) Chiing minh (d) ludn c3t (P) tai hai diém phan biét véi moi m.

b) Goi x, va x, la hoanh d6 céc giao diém cua (d) va (P) Tim m dé (x1 +1)(x2 +1) =1.

Cau IV. (3,5 diém) Cho dudng tron (O) va mét diém A nam ngoai dudng tron. Ké tiép tuyén AB vdi
dudng tron (O) ( B la tiép diém) va dudng kinh BC . Trén doan thdng CO 13y diém | ( | khic C,I
khdc O ). Budng thdng Al cit (O) tai hai diém D va E ( D nam gilta A va E ). Goi H la trung diém

clGa doan thang DE.
1. Chiing minh bén diém A,B,O,H clng nam trén mot dudng tron
AB BD

2. Ching minh —=—.
AE BE

3. Dudng thdng d di qua diém E song song véi AO,d cat BC tai diém K. Chdng minh HK//DC.
4. Tia CD c3t AO tai diém P, tia EO c3t BP tai diém F. Chdng minh t& gidc BECF |a hinh chif nh4t.

C4u V. (0,5 diém) V&i cac s6 thuc x,y thod man x —+/x+6 = \/y+6 —vy, tim gid tri I6n nhat va gid tri

nhd nhat cha biéu thic P=x+v.
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2017 - 2018
— - Mén: TOAN
DE CHINH THUC Ngay thi: 9/6/2017

Thai gian lam bai: 120 phut

Ix+2 . 3 +20—2\/§
Jx -5 Jx+5 x-25

Cau l. (2,0 diém) Cho hai biéu thiic A = vii x >0,x = 25.

1. Tinh gid tri cla biéu thic A khi x=9
1
Jx -5

3. Tim t4t ca cdc gid tri cha x dé A:B-‘x—4‘.

2. Chiing minh rang B =

Cau ll. (2,0 diém) Gidi bai todn sau bang cach Iap phudng trinh hodc hé phuang trinh

Mbt xe 6 16 va mbt xe mdy cung khdi hanh tr A dé di dén B vdi van téc cla mbi xe khdng ddi trén
toan bd quang dudng AB dai 120 km. Do van téc xe 6 td 18n hon van t6c xe mdy 1a 10 km/h nén xe
6 t6 dén B sém han xe mdy 36 phut. Tinh van téc cha mdi xe.

Cau lll. (2,0 diém)
Ix+2y-1=5

alx—Jy-1=2

2. Trong mat phdng toa dé Oxy, cho dudng thang (d) 'y =mx+5.

1. Gidi hé phuong trinh {

a) Ching minh dudng thang (d) lubn di qua diém A(O;S) vdi moi gid tri cha m.

b) Tim tat ca cdc gid tri cla m dé dudng thang (d) cat parabol (P) :y = x? tai hai diém phéan biét ¢
hoanh d6 lan ludt la x,,x, (vdi x, <x, ) sao cho ‘xl‘ > ‘xz‘.

Céu IV. (3,5 diém) Cho dudng tron (O) ngoai ti€p tam gidc nhon ABC. Goi M va N 1an lugt I3 diém

chinh gilra cia cung nhd AB va cung nhd BC . Hai ddy AN va CM c3t nhau tai diém |. Ddy MN cat

céc canh AB va BC 1an lugt tai cdc diém H va K.

1. Chiing minh bén diém C,N,K,| cung thubéc mdt dudng tron.

2. Ching minh NB? = NK.NM.

3. Chung minh t& gidc BHIK |a hinh thoi.

4. Goi P,Q 1an lugt la tAm cula cdc dudng tron ngoai tiép tam gidc MBK, tam gidc MCK va E la trung
diém cta doan PQ. Vé dudng kinh ND cla dudng tron (O) Chdng minh ba diém D,E,K thdng hang.

Cau V. (0,5 diém) Cho céc sb thuc a,b,c thay ddi ludn théaman: a>1,b>1,c>1 va ab+bc+ca=09.
Tim gid tri nhd nhat va gid tri I6n nhat cda biéu thic P = a? +b? +c2.
-------------------------------- ] S —
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2018 - 2019
— - Mén: TOAN
DE CHINH THUC Ngay thi: 7/6/2018

Thai gian lam bai: 120 phut

Cau l. (2,0 diém) Cho hai biéu thic Az—\/;+4 va B= 3\/;+1 2
Vx-1 x+240x -3 /x+3
1. Tinh gid tri cla biéu thic A khi x=9
1

Jx-1

3. Tim t4t ca cdc gid tri cha x dé §Z%+5.

Vi x>0;x=1.

2. Ching minh B =

Cau ll. (2,0 diém) Gidi bai todn sau bang cach Iap phudng trinh hodc hé phuang trinh

M6t manh dat hinh chir nhat ¢ chu vi la 28 mét, d6 dai dusng chéo bang 10 mét. Tinh chiéu dai
chiéu réng cla manh dat dé theo mét.

Cau lll. (2,0 diém)

4x-|y+2|=3

1. Gidi hé phuadng trinh .
x+2W+4=3

2. Trong mat phdng toa d6 Oxy, cho dudng thang (d) e (m+ 2)x+ 3, (P) Yy =x°

a) Ching minh (d) va (P) c&t nhau tai hai diém phan biét .

b) Tim tat ca cdc gid tri m dé (d) va (P) c3t nhau tai hai diém phan biét ¢4 hoanh dd 1a céc sé
nguyén .

Céu IV. (3,5 diém) Cho dudng tron (O;R) véi day cung AB khéng di qua tam. Ldy S Ia mét diém bt
ki trén tia ddi cla tia AB ( S khdc A ). TU diém S vé hai tiép tuyén SC,CD vdi dudng tron (O;R) sao
cho diém C nam trén cung nhé AB (C,D la céc tiép diém). Goi H la trung diém cla doan thdng AB
1. Chdng minh ndm diém C,D,H,0,S thudc dudng tron dudng kinh SO.

2. Khi SO = 2R, hay tinh d6 dai doan thdng SD theo R va tinh s6 do géc SCD.

3. Budng thang di qua diém A va song song vdi dudng thdng SC, c3t doan thdng CD tai K. Ching
minh t& gidc ADHK |3 t gidc ndi tiép va dudng thang BK di qua trung diém cta doan thang SC.

4. Goi E I3 trung diém clia dudng thdng BD va F |a hinh chiéu vudng géc cla diém E trén dudng

thdng AD. Chidng minh rang, khi diém S thay déi trén tia déi cla tia AB thi diém F luén thudc mot
dudng tron cé dinh.

Cau V. (0,5 diém) Tim gid tri nhdé nhat cha biéu thiic P=+1-x +V/1+x + 2Jx.
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2019 - 2020
— - Mén: TOAN
DE CHINH THUC Ngay thi: 2/6/2019

Thai gian lam bai: 120 phut

Mvé 82(15—&+ 2 J,\/;u
25

Cau l. (2,0 diém) Cho hai biéu thidc A =

1. Tinh gid tri cla biéu thdc A khi x=9

2. Rut gon biéu thic B.

3. Tim t4t ca cdc gid tri nguyén cha x dé biéu thic P = A-B dat gid tri nguyén I8n nhét.

Cau Il. (2,0 diém)

1. Gidi bai todn bang céch 1dp phudng trinh hodc hé phuang trinh.

Hai d6i cdng nhan cung lam chung mét cdng viéc thi sau 15 ngay lam xong. Néu déi th nhat lam
riéng trong 3 ngay roi dung lai va déi thd hai lam ti€p cdng viéc d6 trong 5 ngay thi ca hai ddi hoan
thanh dugc 25% cbng viéc. Hoi mbi d6i lam riéng thi bao nhiéu ngay mdi hoan thanh xong cdng viéc
trén?

2. M6t bon nudce inox cé dang mot hinh tru véi chiéu cao 1,75m va dién tich ddy 13 0,32m?. Hdi bdn
nudc nay dung day dudc bao nhiéu mét khdi nudc? (Bé qua bé day cla bon nudc)

Cau lll. (2,5 diém)

1. Gidi phudng trinh: x* —7x* -18=0.

2. Trong mat phing toa d6 Oxy, cho dudng thing (d) 1y =2mx—-m’ +1 va parabol (P) Yy =x°

a) Chiing minh (d) ludn cat (P) tai hai diém phén biét

b) Tim tat cd gid tri ca m dé (d) cat (P) tai hai diém phan biét c6 hoanh d6 x,,x, théa man
1.1 2

Xl XZ XIXZ

Cau IV. (3,0 diém) Cho tam gidc ABC cé ba géc nhon (AB < AC) nbi tiép dudng tron (O) Hai dutng
cao BE va CF cla tam gidc ABC cat nhau tai diém H.

1. Chiing minh bén diém B,C,E,F cung thuéc mét dudng tron.

2. Chidng minh dudng thang OA vudng gdéc vdéi dudng thang EF.

3. Goi K la trung diém cla doan thang BC . Budng thang AO cat dudng thang BC tai diém |,
dudng thang EF c3t dudng thang AH tai diém P. Ching minh tam gidc APE déng dang vdéi tam
gidc AIB va dusng thdng KH song song vdéi dudng thang IP.

Cau V. (0,5 diém) Cho biéu thic P =a* +b* —ab vdi a,b 1a cic s6 thuc thda man a° +b* +ab = 3.
Tim gid tri I6n nhat, gid tri nhé nhat cda P
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2020 - 2021
— - Mén: TOAN
DE CHINH THUC Ngay thi: 18/7/2020

Thai gian lam bai: 120 phut

\/;+1 . 3 \/;+5

Cau l. (2,0 diém) Cho hai biéu thic A=—=——va B

Sx+2  dx-1 x-1

1. Tinh gid tri cla biéu thdc A khi x=4 2. Chung minh B =

vi x>0, x=1.

2
\/;+1'

3. Tim t4t ca cdc gid tri cha x dé biéu thic P =2AB +x dat gid tri nho nhat.

Cau ll. (2,0 diém)

1) Gidi bai todn san bang cach 1ap phuong trinh hodc hé phudng trinh.

Quéang dudng ti nha An dén nha Binh dai 3 km. Budi sdng, An di bd tif nha An dén nha Binh. Budi
chiéu cuing ngay, An di xe dap tU nha Binh vé& nha An trén cung quang dudng dé véi van téc 18n hon
van téc di b6 cda An la 9km/h. Tinh van téc di b6 clia An, biét thai gian di buéi chiéu it han thsi gian
di budi sdng la 45 phut. (Gid dinh rang An di bd véi van t6c khdng ddi trén toan bd quang dudng dd).

2. Mét qud béng ban c¢d dang mét hinh cau cé bén kinh bang 2 cm. Tinh dién tich bé mat cha qua
béng ban dé (ldy = ~3,14).
Cau lll. (2,5 diém)

2x+i: 5

1. Gidi hé phuong trinh 1 )

dx ————=3
y—-1

2. Trong mat phang toa d6 Oxy, xét dudng thing (d) 'y =mx+4 véi m=0.

a) Goi A la giao diém clia dudng thang (d) va truc Oy. Tim toa d6 cla diém A.

b) Tim tat ca gid tri cla m dé dudng thang (d) cat truc Ox tai diém B sao cho tam gidc OAB la tam
giac can.

Cau IV. (3,0 diém) Cho tam gidc ABC cé ba géc nhon va dudng cao BE. Goi H va K |1an lugt 1a chan
céc dudng vubng gdc ké tir diém E dén cdc dusng thang AB va BC.

1) Ching minh t& gidc BHEK Ia t& gidc ndi tiép.

2) Chiing minh BH.BA =BK.BC.

3) Goi F la chdn dudng vudng gdc ké tir diém C dén dudng thang AB va | 1a trung diém cla doan
thdng EF. Chiing minh ba diém H, |, K I3 ba diém thang hang.

Cau V. (0,5 diém) Giai phudng trinh v/x +/3x -2 = x? +1
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2021 - 2022
— - Mén: TOAN
DE CHINH THUC Ngay thi: 13/6/2021

Thai gian lam bai: 90 phat

Vx oo 20x 3x+9
Jx +3 Jx-3 x-9

1. Tinh gid tri cla biéu thdc A khi x=16. 2. Chung minh A+B=

vi x>0,x#9.

3

\/;+3'

Cau ll. (2,0 diém)
1. Gidi bai todn sau bang cdch 14p phuong trinh hodc hé phudng trinh:
M6t t6 san xuat phai lam xong 4800 bd d6 bdo hd y té trong mét s6 ngay quy dinh. Thuc t&€, moi
ngay té dé da lam dudc nhiéu hon 100 bd d6 bao hd y té so vdi s6 bd d6 bdo hd y té€ phai lam trong
mbét ngay theo k& hoach. Vi thé 8 ngay trudc khi hét thai han, t6 san xuat da lam xong 4800 bd dd
bdo hd y té& dé. Hdi theo k& hoach, mbi ngay t6 sdn xuat phai lam bao nhiéu bd dé bdo hd y té€? (Gia
dinh rdng s6 bd dd6 bdo hd y té ma td dé lam xong trong mbéi ngay la bang nhau.)
2. Mét thung nudc cé dang hinh tru véi chiéu cao 1,6 m va ban kinh ddy 0,5 m . Ngugi ta son toan
bd phia ngoai mat xung quanh cla thung nudc nay (trlr hai m3t ddy). Tinh dién tich bé mat dudc son
clha thung nudc (1ay 7 ~ 3,14 ).

3

Cau lll. (2,5 diém) 1. Gidi hé phucng trinh x+1

—-2y=-1

+3y =11

x+1
2. Trong mat phang toa dé Oxy, cho parabol (P) :y = x> va dudng thang (d) y=2x+m-2.
Tim t4t ca gid tri cia m dé (d) cat (P) tai hai di€m phan biét cé hoanh d6 x,,x, sao cho ‘xl —xz‘ =2.
Cau IV. (3,0 diém) Cho tam gidc ABC vubng tai A.Vé dudng tron tdm C, ban kinh CA. Tu diém B
ké tiép tuyén BM vdi duting tron (C;CA) (M la tiép diém, M va A nam khac phia d6i vdi duting
thdng BC ).
1. Chiing minh bén diém A,C,M va B cung thudc mét dudng tron.
2. Lay diém N thubc doan thdng AB ( N khdc A,N khdc B ). Lay diém P thudc tia d6i cla tia MB
sao cho MP = AN . Chdng minh tam gidc CPN |3 tam gidc cin va dudng thang AM di qua trung
diém cha doan thdng NP.
Cau V. (0,5 diém) V@i cdc s6 thuc a va b thda man a’ +b? =2, tim gid tri nhd nhat cla biéu thic

P=3(a+b)+ab.
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2022 - 2023
— - Mén: TOAN
DE CHINH THUC Ngay thi: 19/6/2022

Thai gian lam bai: 120 phut

3x véB—x+4 2

Jx +2 _X—4_\/;—2

1. Tinh gid tri cta biéu thdc A khi x=9. 2. Chung minh B =

Cau l. (2,0 diém) Cho hai biéu thic A = Vi x>0,x # 4.

Jx
\/;+2'

3. Tim s8 nguyén duong x |8n nhat thda man A-B <g.
Cau Il. (2,0 diém)

1. Gidi bai todn sau bang céch 14p phudng trinh hodc hé phuadng trinh:

M6t 6 16 va mdt xe mdy clung khédi hanh tur dia diém A va di dén dia diém B. Do van t6c cla 6 t6 18n
han vén téc clia xe mdy 1a 20 km/h nén 6 t6 dén B sdm haon xe mdy 30 phdt. Biét quang dudng AB
dai 60 km, tinh van téc cha mbi xe. (Gid dinh rang van téc moi xe la khéng déi trén toan bd quang
dudng AB.)

2. Qud bdng dd thudng dudc st dung trong céc tran thi dau danh cho tré
em tU 6 tudi dén 8 tudi cé dang mdt hinh cau vdéi ban kinh bang 9,5 cm.
Tinh dién tich bé mat clia qua béng dé (lay 7 ~ 3,14 ).

2X+ 122 = 5
Cau lll. (2,5 diém) 1. Gidi hé phudng trinh v .
4
3x— =2
y+2

2. Trong mat phang toa d6 Oxy, cho parabol (P) :y = x> va dudng thang (d) (Y =2x+m-’.

a) Chiing minh (d) ludn c3t (P) tai hai diém phan biét.

b) Tim tat ca gid tri cla m dé (d) cat (P) tai hai di€m phan biét cé hoanh d6 x,,x, théa man

(x1 +1)(x2 + 1) =-3.

Cau IV. (3,0 diém) Cho tam gidc ABC vubng can tai dinh A. Goi E |a mot diém bat ky trén tia CA
sao cho diém A nam gilfa hai diém C va E. Goi M va H lan lugt Ia chan cdc dudng vudng gdéc ké tui
diém A dén cdc dusng thang BC va BE.

1. Chiing minh t gidc AMBH |a t gidc ndi tiép.

2. Ching minh BC-BM =BH.BE va HM la tia phan gidc clia géc AHB.

3. Lay diém N sao cho M la trung diém cla doan thdng AN. Goi K 13 giao diém cla hai dudng thing
EN va AB. Ching minh ba diém H,K,M |a ba diém th3ng hang.

Cau V. (0,5 diém) V4i cdc s8 thuc khdng Am x va y thda man x* +y? =4, tim gid tri nhé nhat cla
biéu thdc P =x+2y.
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2023 - 2024
— - Mén: TOAN
DE CHINH THUC Ngay thi: 11/6/2023

Thai gian lam bai: 120 phut

x+2 . 2[33[

Cau l. (2,0 diém) Cho hai biéu thic A=—— va B= véi x>0,x#1.

Jx B1 x-1
2Vx

1. Tinh gid tri cla biéu thdc A khi x=9. 2. Ching minh B = \/_ .
x+1

3. Timtitcd gid tricia x dé A-B=4.
Cau ll. (2,0 diém) 1. Gidi bai todn sau bang cédch l1ap phudng trinh hodc hé phuong trinh:
Theo k& hoach, mét phan xudng phai lam xong 900 san phdm trong mot s8 ngay quy dinh. Thuc té,
moi ngay phan xudng da lam dudc nhiéu hon 15 san pham so vdi sé san pham phai lam trong mot
ngay theo k& hoach. Vi thé 3 ngay trudc khi hét thai han, phan xudng da lam xong 900 san pham.
Hai theo k& hoach, mdi ngay phan xudng phai lam bao nhiéu sdn phdm? (Gia dinh rang s san pham
ma phan xudng lam dudc trong méi ngay la bang nhau.)
2. Mét khéi gb dang hinh tru ¢é ban kinh ddy 1a 30 cm va chiéu cao la 120 cm. Tinh thé tich cla khoi
g6 dé (lay 7 = 3,14).

2

Cau lll. (2,5 diém) 1. Gidi hé phudng trinh x-3

— |

+2y=8

x—-3
2. Trong mat phang toa d6 Oxy, cho parabol (P) :y = x> va dudng thang (d) Y = (m +2)x—m.

a) Chifng minh (d) ludn cit (P) tai hai diém phan biét.
b) Goi X, va X, la hoanh d6 cdc giao diém clia (d) va (P) Timtatcad gidtricita m dé

1 1 1
==

X, X, x1+x2—2

Cau IV. (3,0 diém) Cho tam gidc ABC cé ba géc nhon (AB < AC), ndi tiép dudng tron (O) Tiép
tuyén tai diém A cla dudng tron (O) c3t dudng thang BC tai diém S. Goi | la chdn dudng vudng

gdc ké tir diém O dén dudng thidng BC.
1. Chiing minh t& gidc SAQI la td gidc ndi tiép.
2. Goi H va D 14n lugt la chan cdc dudng vudng géc ké tir diém A dén cdc dudng thdng SO va SC.
Chung minh SA\H _IAD.
3. Vé dudng cao CE cla tam gidc ABC. Goi Q |a trung diém cla doan thdng BE . Budng thang QD
c3t dudng thang AH tai diém
K. Chiing minh BQ.BA =BD.BI va dudng thang CK song song vdi dudng thdng SO.
2 2
Cau V. (0,5 diém) Cho hai s6 thuc dudng a va b théa man a+b <2. Chling minh 2a - + bzb <1.
a’+ +a
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2010 - 2011
— - Mén: TOAN
DE CHINH THUC Ngay thi: /6/2010

Thai gian lam bai: 120 phut

Jx 20x3x+9
Jx+3 x-3 x-9

Cau l. (2,5 diém) Cho P = (x>0 va x=z9).

a) Rutgon P.
b) Tim gid tri cha x dé Pz%.
c¢) Tim GTLN cta P.
L5i gidi
Yx . 20x 3x+9
Jx+3 Wfx-3 x-9°
Yx o 20x  3x+9
Jx+3 Jx-3 (&—3)(&+3)'
\/;(\/;—3)+2\/;(\/;+3)—(3x+9)
(\/;—3)(\/;+3)
P=x—3\/;+2x+6\/;—3x—9
(&—3)(\/;+3) '
3Vx -9
(&—3)(&+3)'
3(&—3)
(&—3)(&+3)'

3

\/;+3.

1 3
b) Potes >
3 JYx+3

c) Taco x20<:>\/;20c>\/;+323<:>

a) P=

P=

P=

P=

P:

P=

:%@ x+3:9<:>\/_:6<:>x:36.

Vay P =1, dau bang xdy ra khi x=0.

Cau ll. (2,5 diém) Gidi bai todn sau bang céch Iap phuong trinh hodc hé phuang trinh

M6t manh dat hinh chir nhat cd d6 dai dusng chéo 1a 13 m va chiéu dai I8n hon chiéu rong la 7 m.
Tinh chiéu dai va chiéu rong cGa manh dat dé.
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L3i giai

Goi chiéu réng cla hinh chir nhit |3 x( m)(3 <x<13).

Vi chiéu dai 16n hon chiéu rdng 13 7 m nén chiéu dai hinh chif nhat 13 x+7( m).
Theo dé, ta cé phudng trinh: x* + (x+7)2 =13?

& 2x° +14x-120=0 <= x* +7x-60=0.
A =289 >0 nén phuodng trinh cé hai nghiém x =5 (thoda man) hoac x=-12 (loai)
VAy chiéu rdng cta hinh chir nhat 1a 5 m; chiéu daila 12 m.

Cau lll. (1,0 diém) Cho Parabol (P) :y = —x? va dudng thing (d) cy=mx-1.

a) Chiing minh rang véi moi m thi (d) ludn cat (P) tai 2 diém phén biét.

b) Goi x,,x, la cdc hoanh d6 giao diém cta (d) va (P) Tim gid tri cia m dé& xIx, + XX, —x,X, =3.
L&i gidi

a) Phuang trinh hoanh d6 giao diém —x* =mx-1< x> +mx—-1=0. (¥

Tacd A=m’+4>0Vm, suy ra phusng trinh (*) luén cé hai nghiém phan biét vdi moi m.

Vay d ludn cat (P) tai hai nghiém phan biét véi moi m.

b) Phudng trinh (*) ludn cé hai nghiém phan biét vdi moi m.

Ap dung hé thic Vi-et, ta cé X X =mm
X, %, =-1
Ta €6 x2x, +X5x, =X X, = 3 & X, X, (x1 + xz)— X X, =3.
= —1.(—m)—(—1):3 oSm=2.
Cau IV. (3,5 diém) Cho dudng tron (o;R) dudng kinh AB =2R va diém C thudc dudng tron dé (C
khdc A,B),D thudc ddy BC(D khdc B,C). Tia AD cat cung nhé BC tai E, tia AC cat BE tai F.
a) Ching minh t& gidc FCDE nbi tiép.
b) Chdng minh DA -DE =DB.DC .
c) Chiing minh CFD = OCB. Goi | 1a tdm dudng tron ngoai ti€p t& gidc FCDE, chdng minh IC |3 ti€p
tuyén cula (O)
d) Cho biét DF =R, chiing minh tan AFB=2.
L&i gidi
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a) Tacé ACB = 90° (96c nbi tiép chdn nlra dudng tron) suy ra DCF = 90 (ké bu véi géc ACB ).
Tudng ty DEF = 90°.

T\ gidc FCDE 6 DCF +DEF = 180°

Ma hai géc nay ddi nhau

Vay t gidc FCDE |a t gidc ndi tiép.

b) Xét ADCA vi ADEB c6

ACD =DEB = 90°

ADC = BDE (d8i dinh)

Suy ra ADCA« ADEB (g.9)

:%=%<:>DA-DE:DB-DC.

DB DE
c) Xét dudng tron ngoai tiép t gidc DCFE cé CFD = CED (cung ch3n cung CD )
Xét dudng tron (O)CTETD = 6374 (cung chan cung AC )

Mat khdc OB=0C =R suy ra AOBC céan tai O suyra OBC = OCB

T (1), (2), (3) suy ra CFD = OCB.
| 13 tAm dudng tron ngoai tiép td gidc CDFE nén | |a trung diém DF.

Xét dudng tron (l),lC =ID suy ra AICD can tai | = ICD =IDC.

Ta c6 ICD = 90° (9dc ndi ti€p chan nira dudng tron)
suy ra IBE + a:B =90°, ma IBE = lEB(cmt),a:l\D = Cﬁ(cmt)

suy ra I/CB+6(-ZTB:90°<:>IE(\):90°<:>ICJ_OC,
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ma OC 13 bdn kinh cla (O) nén IC 13 ti€p tuyén cla (O)

d) Ta cé ACBA«»ACFD (g.9) :E:%.
CF FD
Ma FD =R; BA=2R nén §=%=2
CF FD

Ta cé tanKFTB:tanCTFTB:%:Z.

Céu V. (0,5 diém) Gii phudng trinh x* +4x+7 = (x+ 4)\/x2 +7.
L&i gidi
Dat t =+/x* +7, phuong trinh da cho trd thanh t* + 4x = (x+4)t

2 B B A\ t=x

o € —(x+4)t+4x=0 & (t—x)(t—4) OC’L:4.

THL: Vx*+7 =4 o x*+7=16 x> =9 = x =13

TH2: Vx* +7 =x (xZO) =x*+7=x*<7=0 (vb nghiém)

Vay phuadng trinh cé tdp nghiém la S = {—3;3}
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2011 - 2012
— - Mén: TOAN
DE CHINH THUC Ngay thi: 22/6/2011

Thai gian lam bai: 120 phut

Jx  10dx 5
Jx-5 x-25 x+5

Cau l. (2,5 diém) Cho A=

a) Rut gon biéu thuc A.
b) Tim gid tricda A khi x=9.

c) Tim x dé A<%.
Lai giai

Jx  10dx 5 zz\/;(\/;+5)_10\/;_5(\/;_5)=x+5\/;—10\/;—5\/;+25
Jx-5 x-25 Jx+5 x-25  x-25 x-25 x—25

_x-10x+25  (/x-5°  x-5
- X225 (Jx-5)(Jx+5) x+5

a) A=

b)Vc’si><=9:>A=@=—l
Jo+s 4
<) A<1©M<l<:>2\/;<20<:>0§x<100.
Jx+5 3

K&t hap véi kiéu kién xéc dinh ta c6 {o N G
x #25
Cau ll. (2,5 diém) Gidi bai todn sau bang cach 1ap phudng trinh hodc hé phuang trinh
Mot doi xe theo k& hoach chd hét 140 tan hang trong mét sé ngay quy dinh. Do mdi ngay d6i dé chd
vugt muc 5 t4n nén ddi da hoan thanh ké hoach sém han thai gian quy dinh 1 ngay va chd thém dudc
10 tan. Hoi theo k& hoach ddi xe chd hang hét bao nhiéu ngay?
Lai giai
Goi s6 tan hang mdi ngay dbi xe phai chd theo k& hoach 1a x (tan) (x > 0)
Thai gian chd hang theo ké hoach la y (ngay) (y eN *)
Theo k& hoach ddi xe phai 140 tdn hang nén ta cd phuong trinh xy =140 (1)
S6 t4n hang mdi ngay ddi xe phai chd theo thuc té 1a x+5 (ngay)
Thai gian chd hang theo thuc té la y —1 (ngay)
V1 ddi xe chd thém dudc 10 tan nén ta ¢ phudng trinh (x + 5)(y —1) =150 (2)

xy =140 =140 —140
Tu (1) va (2) ta cé hé phuang trinh { Y {XV {xy

= =
(x+5)(y—1)=150 xy —x+by -5=150 -x+by =15
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y=7 (tm)
=by-16y-140=0<
y=4 (ktm)

Viy ddi xe chd hét hang theo ké& hoach trong 7 ngay.

Cau lll. (1,0 diém) Cho parabol (P) :y = x> va dudng thang (d) 'y =2x-m?+9.

a) Tim toa d6 céc giao diém cua parabol (P) va dudng thang (d) khim=1.

b) Tim m dé dudng thing (d) cat parabol (P) tai hai diém nam vé hai phia cua truc tung.
Lai giai

a) Phuang trinh hoanh d6 giao diém clia (P) va (d) khi m=1la x* =2x+8 < Bif

V6i x=—2= y=4= A(-24)

Véi x=4=>y=16=> B(416)

Véy toa do giao diém cta (P) va (d) 1a 4(-2;4);B(416).

b) Phuang trinh hoanh db giao diém cda (P) va (d) 1a x* =2x-m’*+9 < x> —2x+m’ —9=0(1).

Yéu ciu bai todn tusng dudng vdéi phuang trinh (1) cé hai nghiém phan biét trdi d4u
Sac<0eom -9<0e -3<m<3.

Vay -3<m<3.

Cau IV. (3,5 diém) Cho dudng tron tdm O, dudng kinh AB=2R. Goi d, va d, lan lugt |a hai tiép
tuyén cha dudng tron (O) tai hai diém A va B. Goi | la trung diém cta OA va E la diém thubc
dudng tron (O) ( E khéng trung véi A va B ). Budng thdng d di qua diém E va vudng gdéc vdi El cat
hai dudng thang d,,d, lan lugt tai M,N.

a) Ching minh AMEI 13 t& gidc ndi tiép.

b) Chiing minh ENI =EBI va MIN = 90" .

c) Chiing minhAM-BN = Al -BlI.

d) Goi F l1a diém chinh gilta cia cung AB khéng chifa E clia dudng tron (O) Hay tinh dién tich cda
tam gidc MIN theo R khi ba diém E,I,F thang hang.

Lai giai
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F

a) Ching minh AMEI 13 t gidc nbi tiép:

Xét t gidc MAIE cé 2 géc vubng la A va géc E (d6i nhau), nén MAIE 1a t& gidc ndi ti€p dudng tron
dudng kinh MI.

b) Tuong tu, ta cé ENBI |a td gidc ndi tiép dudng tron dudng kinh IN. Vay ENI = EBI (Vi cung chan
cung El .) Tuong tu EMI = EAI (vi cung chan cung El ) Ma EAl+EBI = 90°(aEAD vuodng tai E), suy ra
MIN = 180° —(ET/H+EAM)=90°.

c) Do aMAI ©AIBN :%:%a AM-BN = Al-BI(1).

d) Goi G la diém déi xiing cda F qua AB.Tacd AM+BN = ZOG(Z). (Vi td gidc AMNB la hinh thang
va cé OG la dudng trung binh)

Ta cé AI:B;Blzﬁ.
2

AM+BN =2R
Tu (1) va (2) ta co 2

AM-BN = o

N <A 2 \ 2 3R2
= AM;BN la nghiém cua phudng trinh x° —2Rx + 2 =0.
Tu dd, suy ra AM :g va BN 23—R:>AMA, va aNBI la cic tam gidc vudng can = Ml = R\Z/E va
2

nNo3RYZ o 1R R

2 AMlsz\/E\/E a4
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Cau V. (0,5 diém) V&i x> 0, tim gid tri nhd nhat cla biéu thic: M = 4x? —3x+4i+2011.
X
L&i gidi
1Y 1 [ 1 1
TacbM=4|x-—=| +x+—+2010>2,/x-— +2010=2011. Dang thdc xay ra khi x==.
2 4x 4x 2
VAy gid tri nhd nhat cda M 1a 2011.
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2012 - 2013
— - Mén: TOAN
DE CHINH THUC Ngay thi: 21/6/2012

Thai gian lam bai: 120 phut

Cau l. (2,5 diém) 1. Cho biéu thic A = ://—i+4 . Tinh gid tri cla biéu thic A khi x =36.
X+2
2. Rit gon biéu thic B = Vx A X216 i x> 0,x216).
Ix+4 x—-4) x+2

3. V4i cdc biéu thic A va B ndéi trén, hay tim cdc gid tri nguyén cla x dé biéu thic B(A—l) 13 s6

nguyén.

L&i giai

1. Thay x = 36 bidu thiic A tacé A=Y30+4 _5
J36+2 4

ZB—( Jx L4 ].x+16\/;(\/;_4)+4(\/;+4).\/;+2_\/;+2
O Wxea x—a) Uxr2 (Vx+4)(vx-4) x+16  x-16

3. B(A—l) = eZ < x-16¢e {—1;1;—2;2} S xe {14,15,17,18}

x—-16
Cau ll. (2,0 diém) Gidi bai todn sau bang cach Iap phudng trinh hodc hé phuang trinh

. N\, \ \ N N LAY 12 -\ \ ~ R \,. \ N \ \ N\,
Hai ngudi cung lam chung mot cong viéc trong = gid thi xong. Néu moi ngudi lam mot minh thi thai

gian dé ngudi thi nhat hoan thanh céng viéc it hdn ngudi th hai la 2 gis. Héi néu lam mot minh thi
mdi ngudi phai lam trong bao nhiéu gis dé xong céng viéc?
LGi giai
Goi x,y(y > x > 0) theo thu tu |a thai gian dé ngudi th nhat, ngudi thd hai hoan thanh cdng viéc khi
lam mot minh.

. / \ N A \,. 7 ~ \ \ -\ 1 \ N EAY N\, 7z, . \
Khi a6 l la cOng viéc ngudi thd nhat hoan thanh trong 1 gid, — la cong viéc ngudi thd hai hoan

X y

thanh trong 1 gi8. Theo gid thiét ta cé hé phuang trinh

y—-x=2 y—-x=2
x=4
12(1 1 <4312(1 1 &
et [ S T et i ~1
5{x vy 5ix x+2
Vay ngudi thi nhat lam mot minh can 4 gid, ngudi thd hai lam mdt minh can 6 gid.

2 1
—+—=2
Cau lIl. (1,5 diém) 1. Giai hé phudng trinh ; 14

6 2,

X y
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2. Cho phuong trinh: x? —(4m—1)x+3m2 -2m=0 (4n x ). Tim m dé& phudng trinh cé hai nghiém

A A 2 ~ 2 2
phan biét x ,x, thoa man x{ +x; =7.

L&i giai

1. BKXD: x#0;y#0

2,1, (05

XV gl X =<7 7 (thod man)
2 Z1 |£=2-1

Xy y X

Vay nghiém cla hé phuadng trinh Ia (x;y) = (2;1)
2. A =4m* +1>0 vdi moi m cho nén phudng trinh ludn ¢ hai nghiém phan biét.
Theo dinh ly Vi-ét ta cé x, +x, =4m-1,x,x, = 3m’* —2m.
m=1
2,02 2 2
X; +X :7<:>(x1+x2) -2x,x,-7=010m" -4m-6=0< 3

2
m=-—.
B

Céu IV. (3,5 diém) Cho dudng tron (O;R) va dudng kinh AB. Bén kinh CO vuéng géc véi ABM la
diém bat ki trén cung nhé AC ( M khdc A va C),BM c3t AC tai H. Goi K |3 hinh chiéu cla H trén
AB.

1) Ching minh rang t gidc CBKH la t gidc ndi tiép.

2) Chiing minh rang ACM = ACK.

3) Trén doan thdng BM 4y diém E sao cho BE = AM. Chifng minh rang tam gidc ECM I|a tam gidc
vuong can tai C.

4) Goi d la tiép tuyén cla dudng tron (O) tai diém A. Goi P |a mot diém nam trén d sao cho hai

diém P,C nam trong cung mdt nda mat phang bd AB va AP-MB =

R.

Ching minh rang dudng thang PB di qua trung diém cla doan thang HK.
L&i gidi
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C

M

a) Tacé HKB = HCB = 90° cho nén td gidc CBHK ndi tiép.
b) Céc t& gidc ABCM va CBHK néi tiép suy ra ACM = ABM = ACK .
c¢) Hai tam gidc MAC va EBC c¢é6 I\YA\C = gB\C,MA =BE va AC =BC cho nén hai tam gidc bang nhau,

—

suy ra MC =EC (1) va ACM=BCE;MCE = ACM+ ACE = ACE +BCE =90°
TU (1) va (2) suy ra tam gidc ECM vudng can tai C.
K KB AP.KB R-MA-KB

dTacd —=—=IK=
AP 2R 2R 2R-MB

Dé thay hai tam gidc vubng ABM va HBK déng dang cho nén % = %

TU (1) va (2) suy ra IK :%.

Cau V. (0,5 diém) VGi x,y la céc sé dudng thod man diéu kién x > 2y, tim gid tri nhé nhét cda biéu

2 2
thic sz Ty )
Xy
L&i gii
2
pitt=Xs2om=tFL
y t
2 t-2)(2t-1
Xét higu M—> = +1_5_(t=2)(2t-1) véimoi t>2.
2"t 2 2t

Vay gid tri nhd nhat cda M bang g khi x =2y.
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2013 - 2014
— - Mén: TOAN
DE CHINH THUC Ngay thi: /6/2013

Thai gian lam bai: 120 phut

243x o p_Wx-1 2Yx+1
Vx NPT

Cau l. (2,0 diém) V@i x > 0, cho hai biéu thidc A =

1. Tinh gid tri cla biéu thdc A khi x=64.
2. Rut gon biéu thic B.

3.Tim x dé é>E
B 2
Li giai
1. Thay x =64 (thda man) vao biéu thic A ta dudc A = 21_/_64 = 2;8 =% = %
64

Vay Véi x = 64 thi A:%

x-1 2x+1 (\/—— )(\/;+1)+ 2x+1  x-1+2x+1 J—(
\/; ><+\/_ \/_(\/;+1) \/;(\/;+1) \/_(\/;+1) \/—(
A3 2+0x x4l 3 Jx+1 3 (\/;”) 3x 2-Jx

3.Tacéd —>= thi — >— o >0
B 2

Jx \/;+2 27 Jx 2 2% 20x 24x

Ta thay 2\/;>O suy ra 2- X>0c>2—\/;>0<:>2>\/;<:>x<4.

24/x

2.B=

AR
2

Vay O<x< 4 th‘lé>§.
B 2

Cau ll. (2,0 diém) Gidi bai todn sau bang cach Iap phudng trinh hodc hé phuang trinh

Quang dudng tir A dén B dai 90 km. Mét nguai di xe mdy tu A dén B. Khi dén B, ngusi d6 nghi
30 phut réi quay trd vé A vdi van t6c I8n han van téc ldc dila 9 km/h. Thai gian ké tir IUc bat d4u di
tUr A dén ldc trd vé dén A la 5 gid. Tinh van t8c xe mdy ldc ditlr A dén B.

Lai giai

Goi van tdc xe may ldc di la x (km/h) (Diéu kién: x> 0).

Vi van t8c xe mdy ldc vé I18n han van téc Idc di la 9(km/h) nén van téc ldc vé I3 x+9(km/h).

Suy ra thdi gian luc di la 20 (gid). Thai gian Itc vé 13 909 (gig).
X X+

Khi dén B xe nghi lai 30 phut :% gid. Ma téng thdi gian ca di va vé 1a 5 gid nén ta cd phuong trinh

x =-5 (ktm
90, 90 +l:5<:>9x2—279x—1620:0<:>x2—31x—180:0<:> ( )
X XxX+9 2 x =36 (tm)
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VAy van t8c xe mdy ldc dila 36 km/h.

Cau lll. (2,0 diém)

1. Gidi hé phudng trinh {j(x+1)+2(x+2yz_ 4

2. Cho parabol (P) Ty :%x2 va dudng thang (d) Y = mx—% m’+m+1.
a) Vi m=1, xac dinh toa dd cic giao diém A, B cla (d) va (P)

b) Tim cdc gid tri cla m dé (d) cat (P) tai hai diém phan biét cé hoanh d6 x,,x, sao cho ‘xl —xz‘ =2

L&i giai
3(x+1)+2(x+2y)=4 (Bx+4y=1 [5x+d4y=1 [11x=11 x=1 x=1
1. & & & &
4(x+1)=(x+2y)=9 3x-2y=5  |6x—-4y=10 |3x-2y=5 |3-2y=5 |y=-1

Vay nghiém cla hé phuaong trinh Ia (x;y) = (1;—1)

2.(a) Thay m=1 vao (d) ta co y:x—%+2:x+§.

Xét phuong trinh hoanh dd giao diém cla (d) va (P)

— 1
lxz—x+3<:>x 2 Jx+3ex2-2x-3=0 | " g
2 2 x=3

Vay phuadng trinh c6 hai nghiém x, =-1,x, =3.

Vc’iix:—lthayvéo( y——:>A( ]

9
VGi x =3 thay vao (P =—=B|3
yvio (P)iy =3 =8(33 .
(b) Xét phuang trinh hoanh d6 cta (d) va (P) ta co:
%xz:mx—%mz+m+1<:>x2—2mx+m2—2m—2
Xét A':mz—(mz—Zm—Z):2m+2.

Dé (d) va (P) giao nhau tai hai diém phan biétthi A'>0< 2m+2>0< m>-1.

. , | X +X,=2m
Theo Vi-et ta co: 5 .
X+ X, =m -2m-2

Theo bai ra ta cé: ‘xl—x2‘=2 c:>(xl —x2)2 =4 c:>(xl +x2)2 —4x.x, =4

<:>(2m)2—4(m2—2m—2)=4 o2m+2=1 @m:—%. (tm)

A 1 2 ~ . A A \ . /
Vay m= 5 thoa man diéu kién bai toan.
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Cau IV. (3,5 diém) Cho dudng tron (O) va diém A nam bén ngoai (O) Ké hai tiép tuyén AM, AN
véi dusng tron (O) (M, N 13 cdc tiép diém). M6t dudng thang d di qua A c3t dudng tron (O) tai hai
diém B va C (AB < AC, d khéng di qua tdm 0).

1. Chiing minh t& gidc AMON néi tiép.

2. Chiing minh AN? = AB-AC.
Tinh d6 dai doan thdng BC khi AB=4 cm, AN=6 cm.

3. Goi | 1a trung diém cta BC. Budng thang NI cat dudng tron (O) tai diém th haila T. Chuing
minh MT//AC.

4. Hai ti€p tuyén cla dudng tron (O) tai B va C cat nhau & K. Ching minh K thuéc mét dudng
thang c6 dinh khi d thay d6i va théa man diéu kién dé bai.

L&i gidi

K

a) Tacé AMO = AMO = 90° (Tinh chat tiép tuyén).
Do d6: AMO + ANO = 180°, ma hai gdc nay & vi tri déi nhau nén t& gidc AMON néi tiép.
b) Xét AAMB va AACM c6

—_

MAC chung
MCA = AMB (cung chan cung MB )
Suy ra AAMB«» AACM. (g.9)

— AM _AC (Tinh chat tam gidc dong dang)

AB
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= AM?> = AB-AC.

Ma AM = AN (Tinh chat hai ti€p tuyén cat nhau).

Vay AN? = AB-AC. (dpcm)

Tacé AN’ =AB-AC=36=4-AC= AC=9( cm).

Ma AC=AB+BC=BC=AC-AB=9-4=5(cm).

c) Vi | la trung diém clia ddy cung BC khong di qua tdm O nén Ol L BC hay AIO = 90°, nhu vay |
va N cung nhin doan AO dudi géc vudng nén A,N,O,l cung nam trén mét dudng tron dudng kinh
AO, do dé: AIN = AON (cung chan cung NA ).

Mat khac MTN —%M/O\N A/OT\I Suyra MTN = AIN va chiing 6 vi tri dong vi nén MT // AC (dpcm).
d) Xét ABOK vudng tai B (Tinh chat ti€p tuyén), cé dudng cao Bl nén OB’ = Ol.OK ma

OM _ OK

o oM

Géc MOI chung nén AOleAOMK(C—g—c). Tu dé suy ra MIO = OMK (5)

OB=0OM= OM’ = OLOK =

Ta cé: OM =0ON nén m — ONM (6)
Vi bon diém M,N,|,O cling nam trén moét dudng tron dudng kinh AO va ti (6) nén
IO + IO — MO+ MIN — 180°(7)

TU (5) va (7), suy ra: NMO +KMO = 180° , do d6 ba diém M,N,K thang hang hay suy ra K ludn nam
trén dudng thdng MN ¢6 dinh khi d thay déi.

Cau V. (0,5 diém) V4i a,b,c la cdc s6 dusng thoa man diéu kién a+b+c+ab +bc +ca=6abc, ching
minh: i+i+i2_3
a b*> ¢

Li giéi

1 1 1 1 2 1(1 1 1
Sl 20e—r—2t e v 2
a b a> b®> ab 2la®> b?>) ab

Cdng lan lugt céc vé
3 31 1 1 1 1 1
4D ==+ =2
2 2\a® b? c?

3 3(f1 1 1 c+b+a+bc+ac+ab
S+ == |2

2 2la? p? ¢

Q|

“ab ac bc

abc
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+

2 2{a® b® ¢

3(1 1 1 3
—|=+—=+—=|26-==9
Z(a2 b’ czj 2

1 1 1
C{a_2+b_2+c_2j23

D4u "="xay rakhi a=b=c=1 (dpcm).
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2014 - 2015
— - Mén: TOAN
DE CHINH THUC Ngay thi: 23/6/2014

Thai gian lam bai: 120 phut

Cau l. (2,0 diém) 1. Tinh gid tri cla biéu thic A = Vx+1 khi x=9

Jx -1
2. Chobié’uthdcpz[ xz2 1 ],\/;” v8i x > 0 va x khic 1
x+2dx  Ax+2)Wx-1
a) Chiing minh rang P = x+1
Jx
b) Tim cdc gid tri cla x dé 2P=2\/; +5

L&i giai

1. Thay x=9 (tmdk) vao biéu thic A ta cé A— \/_+1 §+1

2P_[xz 1}[1 x—2 x2+\/_\/;+1

x+2\/_ \/;+2 \/;+1 \/_( x+2 , x+2)\/_ 1

(\/;_1)(\/;+2)_\/;+1_\/;+1
Wbe2) 1

Jx +1
Jx

@(2\/;—1)(\/;+2):O:2\/;—1:0 Wi Vx +2>0)

3.2P=2Jx+5< 2. =2Jx +5 < 2Ux +2 = 2x + 5vx < 2x+3/x -2 =0

j— X_1<:>X_1 tmdk
5 X7 (tmdk

V3 x—l
ay 4

Cau ll. (2,0 diém) Gidi bai todn sau bang cach Iap phudng trinh hodc hé phuang trinh

M6t phan xudng theo ké hoach can phai san xuit 1100 san phdm trong mot s6 ngay quy dinh. Do
mdi ngay phan xudng dd san xuat vugt mic 5 sdn phdm nén phan xudng da hoan thanh ké hoach
sém han thdi gian quy dinh 2 ngay. Hdi theo k& hoach, mdi ngay phan xudng phai san xuat bao nhiéu
san pham?

L&i gidi

Goi x la s6 sdn phdm mdi ngay xudng lam dugc. (x e N,0 < x < 1100).
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S6 ngay ma xudng lam xong theo ké hoach la (ngay).

Mbi ngay xudng lam vugdt muic 5 sdn pham nén s ngay ma xudng lam xong la = (ngay).
o ) o ) . 1100 1100
Vi xudng xong sém 2 ngay nén ta cé phuadng trinh +2=
x+5 X
. . | x=50 (tm)
Giadi phudng trinh ta cé .
x = =55 (ktm)
Vay mbi ngay xudng lam 50 sdn pham.
4 1
+—=2=5
> Ll Ay \ x+ -
Cau ll. (2,0 diém) 1. Gidi hé phung trinh 1 | 4 V2 .
R |
x+y y-1

2. Trén mat phang toa dd cho dudng thang (d) 1y = —x+6 va parabol (P) ty =x2.
a) Tim toa d6 céc giao diém cua (d) va (P)

b) Goi A,B la hai giao diém cla (d) va (P) Tinh dién tich cda tam gidc AOB.

Lgi giai
1.Diéukién x+y=0 vay=1
. 1 . o A 4X+Y =5 X=1
bat X = vayY= ta cd hé phudng trinh &
X+y y—-1 X=-2Y=-1 Y=1
, | x+y=1 x=-1
Do do &
y-1=1 s )

Vay hé phudng trinh cé nghiém (x;y) = (—1;2)

2a) Xét phuang trinh hoanh dd giao diém cla (d) va
(P) tacd x° =—x+6< x=-3 hodc x=2.

V8i x =2 =y =4.Giao diém thi nhat la A(2;4).
Véi x =-3 =y =9. Giao diém th hai la B(-3;9).

b) Goi C la giao diém cla (d) véi truc Oy = C(O;G)
Ké AH L Oy = AH=|x,|=[2|=2

BK L Oy = BK =|x,| =|-3|=3

~s -lanco- %.2.6 -6 (dvdt)

0AB _E

= Spac = %BK.CO - %.3.6 =9 (dvdt)

=S 5 =6+9=15 (dvdt)
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Cau IV. (3,5 diém) . Cho dudng tron (o;R) c6 dudng kinh AB c6 dinh. Vé dudng kinh MN cla
dudng tron (O;R)(M khdc A, M khdc B). Tiép tuyén tai B cla dudng tron (O;R) cat cdc dudng
thang AM, AN 1an lugt tai céc diém Q,P.

1) Ching minh t& gidc AMBN 13 hinh ch{r nhét.

2) Ching minh 4 diém M,N,P,Q cung thuéc mét dudng tron.

3) Goi Ela trung diém cta BQ . Dudng thang vudng gdéc véi OE tai O c3t PQ tai diém F. Ching
minh F1a trung diém cha BP va ME //NF .

4) Khi dusng kinh MN quay quanh tdm O va thda man diéu kién dé bai, xdc dinh vi tri cha dudng
kinh MN dé t& gidc MNPQ c¢6 dién tich nho nhét.

N

< E B F P

1) T& gidc AMBN c6 hai dudng chéo AB,MN bang nhau va c3t nhau tai trung diém mdi dudng nén
AMBN Ia hinh chif nhat.

2)Docaul)tacéd ANM = ABM

Han nita ABM :M/Q\P (cung phu Vdi Q/ATB )

Do d6 ANM = f\T(’j3 = M,N,P,Q cung thuéc mét dudng tron.

3) Trong AABQ ta cé OE la dudng trung binh nén OE// AQ.

Ta lai cé OF L OE va AP L. AQ nén OF//AP.

Trong tam gidc ABP cé O la trung diém AB va OF / /AP nén F la trung diém BP.

Ta c6 @:%( sd MAB—sdMB) va !\TFTE:%(sdBAN—sdéT\I).

Do d6 MEF +NFE = sdMN =180° = ME //NF (géc trong cung phia bu nhau).
4) Do E,F I3 trung diém cta BQ,BP nén PQ = 2EF > 2MN..

Suneg = Sapg ~Samn- T2 €aAN tim vi tri cda M,N sao cho Saro nhé nhatva S, 16n nhat. That vay,

_ AB-PQ
2

A

=EF-AB>MN-AB =4R?. D4u bing xay ra khi MN L AB.

APQ
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_ MN-AH < MN-OA
2 B 2
Viy MN L AB dé S nhd nhat.

MNPQ

Matacé S,,, =R?. D4u bing xay ra khi MN L AB.

Cau V. (0,5 diém) V4i a,b,c la cdc s6 dudng théa man diéu kién a+b+c=2. Tim gid tri I6n nhat cla
biéu thic Q =+/2a+bc +~/2b+ca++/2c+ab .

L&i giai

Via+b+c=2 nén 2a+bc=a(a+b+c)+bc:(a+b)<a+c)

a+b+a+c
> .

Tuong tyta c6 y2b+ca < 2ERER vy Jcab < SHALEED.

Cbng theo vé ta c6 Q§2<a+b+c)=4.

—+/2a+bc =\/(a+b)(a+c) <
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2015 - 2016
— - Mén: TOAN
DE CHINH THUC Ngay thi: 11/6/2015

Thai gian lam bai: 120 phut

x+3 :\/§—1+5\/§—2

Cau l. (2,0 diém) Cho hai biéu thic P = va Q
Jx -2 Jx+2  x-4

vii x>0,x# 4.

1. Tinh gid tri cda biéu thdc P khi x=9
2. Rdt gon biéu thdc q .

2 - R 7, P .7 . 2 ~
3. Tim gia tri cla x dé biéu thuc 6 dat gid tri nho nhat.

L&i giai
9+3 12 12

Jo2 Jo-2 3-2
\/§—1+5\/§—2_\/§—1+5\/§—2_(\/;—1)(\/;—2)+5\/;—2_ x -+ 24/x Jx
_ 3 -

1. Thay x=9 vao P = 12.

Jx+2  x-4  Jx+2 x-4 x—4 (\/;_2)(\/;+2) x -2

3.Tacd g:ﬂ:\/;+i

Vx Vx

Theo b4t dang thidc Cé-si, ta cd \/; +% > 2\/5.
X

2.Q=

D4u bang xay ra khi va chi khi Jx _3 & x =3, thda man diéu kién.

Jx
P
Vay gid tri nhd nhéat cda 6 la 2\/5, dat dugc khi x=3.

Cau ll. (2,0 diém) Gidi bai todn sau bang cach Iap phudng trinh hodc hé phuang trinh

M6t tau tuan tra chay ngudc dong 60 km, sau d6 chay xudi dong 48 km trén cing mét dong séng cé
van téc cla dong nudc la 2 km/ gis. Tinh van téc cla tau tuan tra khi nudc yén ldng, biét thdi gian
xudi dong it han thai gian ngudc dong 1 gid.

L&i giai

Goi van téc cla tau tuan tra khi nudc yén lang 1a X (km/gid), x > 2.

Vén t6c cla tau khi chay xubi dong la x+2 (km)

Vén t6c cla tau khi chay ngudc dong la x—2 (km)

Thai gian tau tuan tra nguge dong la (gig).

X—2

Thai gian tau tuan tra xudi dong la 5 (gig).
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x =22 (tm)
x =—-10 (ktm)

60 48

Ta c6 phudng trinh

=1=>x*’-12x-220=0 <
X—2 Xx+2

Vay van téc cla tau tuan tra khi nudc yén lang Ia 22 km/ gid.

Cau lIl. (2,0 diém)
2(x+y)+\/x+1 =4
(x+y)—3x/x+ =5

2. Cho phuang trinh x? —(m+5)x+3m+6 =0 (x la an sd).

1. Gidi hé phuong trinh

a) Ching minh phuong trinh luén ¢é nghiém vdéi moi s thuc m.
b) Tim m dé phudng trinh cé hai nghiém x,,x, la d6 dai hai canh géc vudéng clia mét tam gidc vudng

c6 dd dai canh huyén bang 5.

1. Diéu kién xdc dinh x> -1.

., |@=XTY 2a+b=4 a=1
bat = &
b=+4x+1>0 a—-3b=-5 b=2.

x+y=1 x=23
S

Ix+1=2 y=-2

Vay hé phuong trinh cé nghiém (3;—2).

2. xz—(m+5)x+3m+6:0

TU d6 ta cé { thoa man diéu kién xdc dinh.

a) Tacéd A=(m+5)? —4(3m+6) = (m—l)2 >0 VmeR nén phuong trinh luén cé nghiém véi moi gia

tri cia m.

b) Ta tinh dudc hai nghiém la x, =3,x, =m+2.

Vi x,,x, la d6 dai hai canh géc vudng clia mét tam gidc vudng cé dé dai canh huyén bang 5 nén
x,=3>0 {m>—2 {m>—2 m> -2

=m+2>0 _ e -
x,=m+2>0& 32+(m+2)2=25<:> (m+2)2:16© [Zjé:il@ {:=E§(r:t)m)©m

m> -2

X2 +x2=25
Viy m=2 |a gid tri can tim.
Cau IV. (3,5 diém) Cho nlra dudng tron tdm O cd dudng kinh AB. Lay diém C trén doan thing
AO (C khdc A,C khdc 0). Dudng thang di qua C va vudng géc véi AB cat nlra dudng tron tai K .
Goi M la diém bat ki trén cung kB (M khdc K,M khac B). Budng thdng CK cat cdc dudng thing
AM,BM lanlugttai H va D .Dudng thang BH cat nlra dudng tron tai diém thd hai N .
1. Chdng minh t& gidc ACMD 13 t gidc ndi tiép.
2. Ching minh CA.CB=CH.CD.

3. Chidng minh ba diém A,N,D thdng hang va tiép tuyén tai N cla nlra dudng tron di qua trung diém
cua DH.

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 39




CLB Toan bdi dudng MathExpress | |www.mathexpress.vn

4. Khi M di ddng trén cung KB, chiing minh dudng thang MN |udn di qua mot diém cd dinh.
L&i giai
D

-
B (0] C A 1

a) Chiing minh t& gidc ACMD I3 td gidc ndi tiép.
Ta c6 AMD =90° vi géc AMB nhin nifa dudng tron dudng kinh AB.
ACD =90° do DK L AB.
Suyra AMD = ACD = 90° nén tut gidc ACMD néi tiép dudng tron dudng kinh AD.
b) Chiing minhCA-CB =CH-CD.
Xét hai tam giac ACAH va ACDB tacé:
ACH =DCB = 90°
CAH =CDB vi cung phu géc CBM
TU (1) va (2) suy ra ACAH«ACDB
CA _CH
CD cB
c) Chiing minh ba diém A,N,D thang hang
Ta cé H la tructam AABD = AD 1L BH.
Vi AN L BH va AD 1L BH nén A,N,D thang hang.
Ching minh tiép tuyén tai N cla dudng tron di qua trung diém clia DH.

= CA-CB =CH-CD, (diéu phai chiing minh).

Goi E la giao diém cla CK va tiép tuyén tai N.
Ta c6 BN LDN va ON L EN = DNE = BNO.

— e~ — -

Ma BNO = OBN,OBN =EDN :>DNE EDN.

= ADEN can tai E, suy ra ED =EN.

Ta c6 ENH = 90° — END = 90°—~ NDH = EHN .

= AHEN can tai E, suy ra EH=EN.

TU (3) va (4) suy ra E |a trung diém clia HD, (diéu phai chiing minh).
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&5

-
B 0 c A I

d) Khi M di déng trén cung KB, chiing minh dudng thang MN Iudn di qua mot diém ¢6 dinh.
Kéo dai MN c3t AB tai diém [, ta can chdng minh diém | cé dinh.

Ta xét ADMH vudng tai H c¢é E 1a trung diém canh huyén DH, suy ra ME =EN = %DH, xét hai tam

gidc AEMO va AENO Ia hai tam gidc bang nhau theo trudng hgp C-C-C. Suy ra

EMO = ENO = 90° = EM L OM.

Suy ra t& gidc EMON ndi tiép dudng tron dudng kinh OE = OJ-OE = OM? =R?.
o) Ol

Ta céd AOJI» AOCE = — = 0I-0C=0J-0E =R?.
OC OE

2
Suy ra Ol :% la s6 khéng d6i ma O va dudng thdng AB cé dinh, suy ra | c8 dinh, (diéu phai ching

minh).
Cau V. (0,5 diém) V4i hai s6 thuc khdng 4m a,b thda man a +b? =4, tim gid tri I6n nhat cda biéu
thic M :ﬁ.
a+b+2
Li giai
2 —

Tacé a?+b? =4 = 2ab=(a+b)f —4=2M=FO =4 p o

a+b+2

Ta c6 a+bs‘/2(a2+b2):2\/§:>M£x/§—1.

D4u bang xay ra khiva chi khi a=b = J2.

Vay gid trj I6n nhat cia M bing v2 khi a=b=+/2.
-------------------------------- ] —
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2016 - 2017
— - Mén: TOAN
DE CHINH THUC Ngay thi: 8/6/2016

Thai gian lam bai: 120 phut

Cau 1. (2,0 diém) Cho hai bidu thic A=—— v B — x _ 2x-24 g oo,
Jx+8 Jx-3  x-9
1. Tinh gid tri cda biéu thdc A khi x=25
2. Ching minh B = \/;+8.
\/;+3
3. Tim x dé biéu thic P=A-B c6 gid tri la s6 nguyén
L&i gidi
1. Thay x=25 (tmdk) vao biéu thic A tacd A= 7
J25+8 13
Vay véi x=25thi A !
ay vGi x= i A=—
Y 13

J;+2\/;_24_\/§(\/§+3)+2\/§—24 cisvx_24  (Vx-3)(Vx+8) xig

V-3 9 (s (Vres) (Vo) (Vies) (Vi-3)(Vxe3) xe3
Jx+8 7 7

. = >0
\/;+3 \/;+8 \/;+3

o P=1
=P= / = x:z—3zO:>ZZ3:>P§2:>O<P£2 ma Pel =
\/;4_3 P P P>0 P=2

VGi P=1=x=16.

2.B

3) Taco P=A-B=

1
Vi P=2=>x=—.
' 4

Cau ll. (2,0 diém) Gidi bai todn sau bang cach Iap phudng trinh hodc hé phuang trinh

M6t manh vudn hinh chif nhat cd dién tich 720 m?2. Néu tang chiéu dai thém 10 m va giam chiéu
rong 6 m thi dién tich manh vudn khéng déi. Tinh chiéu dai va chiéu réng cia manh vudn.

Li gidi

Goi chiéu dai hinh chu nhat 1a: x (m)(x > 0).

Y . . ... 720
Suy ra, chiéu rong hinh ch{r nhat la: 7( m),

Chiéu dai cdia manh vusn sau khi tdng 10m 1a x+10 (m)

A ) , . o . 720
Chiéu rong cua manh vuan sau khi giam 6m la 7—6 (m)

Theo bai ra, ta cé phuadng trinh:
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(x+10)(m—6j:720<:>6x2+60x—7200:0<:>x2 +10x-1200=0
X

x =30 (tm)
x =—40 (ktm)
VAy chiéu dai hinh chr nh4t 13 30 (m), chiéu réng hinh chir nhat 1a 24 (m).

Giai phudng trinh nay ta dudgc: {

Cau Ill. (2,0 diém)

3x B 2
-1 2
1. Gidi hé phuong tinh 1~ Y74
2x 1
+—~_-5
x=1 y+2

2. Trong mat phang toa dd Oxy, cho dudng thing (d) :y =3x+m?* -1 va Parabol (P) Yy =x2.
a) Chung minh (d) ludn cat (P) tai hai diém phan biét v8i moi m .
b) Goi X, va X, la hoanh d6 céc giao diém clia (d) va (P) Tim m dé (x1 +1)(x2 +1) =1.
Li gidi
X

u=
1) Dt X11 Véi (x %1y = -2)

v

=y+2

Khi d6 hé phudng trinh tré thanh: {3“ —v=oN {“ ~

2u+v =5

=2 X=2
x-1 @{ ~ % (thda man)
-1 y=-1

y+2 B

Vay hé phuong trinh da cho cé nghiém (x;y) = (2;—1).
2)
(a) Phuong trinh hoanh d6 giao diém ctia dudng thang (d) va parabol (P) |a:
x? =3x+m’ -1 x> -3x-m*+1=0 (1)
Ta xétbiét thlic A =(-3)’ -4 -(-m®* +1) =9+ 4m’ -4 = 4m* +5> 0 véi moi m .
Vay (d) ludn cit (P) tai hai diém phan biét véi moi m .
(b) V&i X,,X, la hoanh d6 giao diém cua (d) Va3 (P) nén X;;X, 13 hai nghiém cla phuang trinh (1).
X, +X,=3

1

Theo dinh Ii vi-ét ta cé )
X, X, =1-m

pé (x1+1)(x2+1):1<:>x1-x2+x1+x2 =lol-m+3+l=1em’ =4 m=+2.
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Cau IV. (3,5 diém) Cho dudng tron (O) va mét diém A nam ngoai dudng tron. Ké tiép tuyén AB vdi
dudng tron (o) ( B 13 tiép diém) va dudng kinh BC . Trén doan thing CO |4y &iém | (| khic C,I
khdc O ). Budng thang Al cat (O) tai hai diém D va E( D nam gilta A va E). Goi H la trung diém

cla doan thang DE.
1. Chiing minh bén diém A,B,0,H cung nam trén mot dudng tron
AB BD

2. Chung minh Ezﬁ

3. Budng thdng ddi qua diém Esong song vdéi AO,d cat BC tai diém K . Chiing minh HK //DC .
4. Tia CD cat AO tai diém P ,tia EO cat BP tai diém F. Chdng minh t& gidc BECF |3 hinh chir
nhat.

L&i giai

a) Vi AB la tiép tuyén cla (O) — OA L AB= OBA =90,

V1 DE la day cung cla (O) ma H la trung diém cta DE nén OH L DE = O/I—TA =90°.

Xét td gidc ABOH c6 OHA +OBA = 90" +90° = 180" = t gidc ABOH ndi tiép.

b) Vi AB la tiép tuyén cla (O) tai B> ABD = BED = BEA (géc tao bdi tiép tuyén va day cung va géc
ndi tiép cung chan cung BD )

Xét aABD vi 2aAEB c6 ABD =BEA vi BAD chung

AB BD

=aABD ©aAEB( g—g):E—E.
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c) Vit gidc ABOH ndi tiép nén HAO = HBO (hai géc cung chan mbt cung)

Ma EK//AQO = KEA = HAO (hai gdc so le trong)

Tir (1) va (2) = KEH =KBH.

— t gidc HKEB ndi tiép = EHK = KBE

Vit gidc DCEB néi tiép = CDE = CBE (hai gbc cung chan cung CE )

TU (3) va (4) ta cé CDE =KHE m3 hai gdéc nam 4 vi tri déng vi = HK //DC.

d) K& tiép tuyén thd hai véi AT Vdi (o)(T e (o)).

= OT LTA= OTA=90°.

Xét ti gidc OTAB c6 OTA +OBA = 180° ma hai géc d8i nhau = tit gidc OTAB ndi tiép
— OAT =OBT (9dc ndi ti€p cung chdn cung OT )

Ma trén (O) c6 OBT =CBT =CDT (96c ndi ti€p cung chdn cung CT )
:64\1':(3/13\1' hay P//ﬁ':C/D\T:EA\T+P/Eﬁ':180°.

Ma hai gdc 8 vi tri d6i nhau trong t gidc TAPD = TAPD néi tiép.

— ATP = ADP (96c ndi ti€p cung chan cung AP )

Trén (O) c6 EBC =EDC (96c ndi ti€p cung chdn cung CE )

M3 ADP =EDC (hai géc di dinh) = ATP = CBE (1),

Cé AT,AB la tiép tuyén cua (O) = AO la tia phan gidc cla gdc TAB = TAP = BAP
Xét ATAP v3 ABAP c6 AT = AB, TAP =BAP (cmt) v AP chung

= ATAP = ABAP (c.g.c) = ATP = ABP(2)

Tir (1) va (2) = ABP =EBC

— — — — -~

— EBP = EBC + CBP = ABP + CBP = CBA = 90° = EBF = 90°

Ma EF qua O nén EF la dudng kinh cua (O):> BFCE c6 hai dudng chéo EF va BC bang nhau va
c3t nhau tai trung diém cta moi dudng nén BFCE |3 hinh ch{r nhit.

C4u V. (0,5 diém) V4i cac s6 thuc x,y thod man x —+/x+6 = \/y+6 —vy, tim gid tri I6n nhat va gid tri
nhd nhat cha biéu thiic P=x+vy.

B6 dé va ++b <,[2(a+b),vab>0.
Théit viy bd dé tuong duong véi 2vab <a+b (ding theo bat dang thuc cd-si)

Ap dungta c6 x—x+6 =y +6 -y & x+y =x+6 +Jy +6 < [2(x+y +12)

& (x+y) <2(x+y)+24 < -4<x+y<6 (1)
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D& thdy x+y >0(2)
Tacd x+y=+x+6+4y+6 < (x+y)° =(x+y)+12+24/(x+6)(y+6)

& (x+y)P —(x+y)-12=2,/(x+6)(y+6) 20<:>(x+y+3)(x+y_4)20<:>[x+y£3

><+y24<:>x+y24(3)

TU (1),(2) va(3)suyra 4<x+y<6.

X=-—6
Xx+y=4
x , . y =10
Dau" ="xayrakhi x+y=4 < {x+6=0<:>

y+6=0 {leo
y=-6

X+y=6

Khix+y=6<:>{ S x=y=3.

X+6=y+6
VAy gid tri I6n nhat cha x+y la 6 khi x =y =3 va gid tri nho nhat cha x+y la 4 khi (x;y) = (—6;10)
hoac (x;y) = (10; —6).
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2017 - 2018
— - Mén: TOAN
DE CHINH THUC Ngay thi: 9/6/2017

Thai gian lam bai: 120 phut

Cau I. (2,0 diém) Cho hai biéu thiic A = Vx+2 s 3 20-2Vx (g o0 os

%
Jx -5 Jx+5  x-25
1. Tinh gid tri cda biéu thdc A khi x=9
1
Jx -5

3. Tim t4t ca cdc gid tri cha x dé A:B-‘x—4‘.

2. Chiing minh rang B =

L&i giai

1) Thay x=9 (tmdk) vao biéu thic A ta cé A=@+2_3+2__5

Jo_s 3-5 2

Vay véi x =9 th‘lA:_g

3 20-2Jx__3 20-2/x 3(&—5)”0—2&_3&—1&20—2&

Vw5 x15 ko5 (Vrs)Vx-5)  (Vx+5)(Vx-5)  (Vx+5)(¥x-5)
_ \/;+5 _ 1
(&+5)(&_5) Jx -5
\/;+2: 1 -
Jx-5 Jx-5

Néu x> 4,x # 25 thi (*) trd thanh: \/;+2:x—4 <:>x—\/;—6:0 @(&—3)(\/;+2):0

2) B=

3)A=B.‘x—4‘<:> \x_4\

Do Vx+2>0 nén vx =3 < x=9 (thda man)
Néu 0<x <4 th (*) tré thanh: Vx +2=4-x & x+Jx-2=0 @(&—1)(&+2):0

DoVx+2>0nénx=1ex=1 (thda man)

Viy cé haigid tri x =1 va x =9 thoa man yéu cau bai toan.

Cau ll. (2,0 diém) Gidi bai todn sau bang cach Iap phudng trinh hodc hé phuang trinh

Mot xe 6 t6 va mot xe mdy cung khdi hanh tir A dé di dén B vdi van t6c clia moi xe khéng déi trén
toan bd quang dudng AB dai 120 km. Do van téc xe 6 16 18n hon vén t6c xe mdy 1a 10 km/h nén xe
6 t6 dén B sém han xe mdy 36 phut. Tinh van téc cha mdi xe.

L&i giai

Goi van téc xe may la x( km/h). Diéu kién x>0

Do van t6c xe 6 t6 18n hon van téc xe méy 1a 10 km/h nén van t6c 6 td la x + 10( km/h).
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Thdi gian xe mdy ditr A dén B I3 @( h)
X

Thdi gian 6 t6 di tir A dén B I3 120 (h)
x+10

Xe 6 t6 dén B sdm hon xe mdy 36 phut :g( h) nén ta cé phuadng trinh:

120 120 _3 ¢120-5-(x+10)-120-5-x =3x-(x+10)
X x+10 b
X x =-b0 (ktm)
< 3x? +30x-6000=0 Q(x+5o)(x—4o)=o@
x =40 (tm)

Vay van téc cla xe méy |a 40( km/h), van téc cla 6 td la 50( km/h).

Cau Ill. (2,0 diém)

1. Gidi hé phudng trinh {\/;J”z\/yj =5
4x —\Jy-1=2
2. Trong mat phang toa d6 Oxy, cho dudng thang (d) 'y=mx+5.
a) Chiing minh dudng thing (d) ludn di qua diém A(O;B) véi moi gid tri cha m.
b) Tim tat ca céc gid tri cla m dé dudng thang (d) cat parabol (P) 'y = x* tai hai diém phan biét cé
hoanh d6 lan ludt la x,,x, (vdi x, <x, ) sao cho ‘xl‘ >‘x2‘.
Lai giai

Diéu kién: x>0;y >1

Pt {a =x a,b>0). Khi dé hé phuong tinh trd thanh

=4/X

b:\/u—l(
a+2b:5<:> a=5-2b - a=5-2b - a=5-2b - a=1
4a-b=2 " |4(5-2b)-b=2 " |20-8b-b=2  |-9b=-18  |b=2

Do dé {\/;_l @{XZl @{XZl (thda man)
Jy-1=2 |y-1=4 "|y=5
Vay hé phudng trinh cé nghiém (x;y) = (1;5).
2. Trong mat phang toa dd Oxy, cho dudng thing (d) iy =mx+5.
a) Ching minh dudng thang (d) lubn di qua diém A(O;B) véi moi gid tri cha m.
Thay toa d6 diém A(O;S) vao phudng trinh dudng thang (d) :y =mx+5 ta dudc:
5=m-0+5 ludn ddng vdéi moi gid tri cha tham s6 m nén dudng thang (d) ludn di qua diém A vdéi

moi gia tri cia m.
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b) Tim tat ca cdc gid tri cla m dé dudng thang (d) c3t parabol (P) 1y =x° tai hai diém phan biét cé
hoanh d6 lan ludt la x,,x, (Vi x, <x, ) sao cho ‘xl‘ >‘x2‘.

Xét phudng trinh hoanh d6 giao diém cla (d) Vva (P) :x2=mx+5< x> —mx-5=0.

Ta cd tich hé s§ ac = -5 <0 nén phuong trinh hoanh dd giao diém ludn cé 2 nghiém phan biét vdi

moi m hay thing (d) c3t parabol (P) tai hai diém phan biét véi moi m.

A , ., , | XX, =m
Theo hé thic Vi-éttacé { * 2
XX, ==5
Z 2 2 2 2
Tacd ‘xl‘>‘x2‘<:>xl>x2<:>xl—x2>0:>(xl+x2)(x1—x2)>0

Theo gid thiét: x, <x, < x, —x, <0 do dd x, +x, <0< m<0.

Véay thda man yéu cau bai todn.

Cau IV. (3,5 diém) Cho dudng tron (O) ngoai tiép tam gidc nhon ABC. Goi M va N 1an lugt |a diém
chinh gilia cha cung nhd AB va cung nhd BC . Hai ddy AN va CM c3t nhau tai diém |. D4y MN c3t
cdc canh AB va BC |4n lugt tai cdc diém H va K.

1. Chdng minh bdn diém C,N,K,I cung thudc mét dudng tron.

2. Ching minh NB? = NK.NM.

3. Ching minh t gidc BHIK |a hinh thoi.
4. Goi P,Q 1an lugt la tdm cla cdc dudng tron ngoai tiép tam gidc MBK, tam gidc MCK va E |a trung

diém cta doan PQ. Vé dudng kinh ND cla dudng tron (O) Chdng minh ba diém D,E,K thdng hang.

A

B \ / C
N
1. Chiing minh bén diém C,N,K,| cung thubéc mdt dudng tron.
Ta cd M 1a diém chinh gilta cung AB = AM = BM = MNA = MCB
— KNI = ICK . T gidc CNKI cé C va N |a 2 dinh ké nhau cuing nhin canh Kl dudi géc bdng nhau nén
CNKI nbiti€p ( dau hiéu nhan biét td gidc ndi tiép)
Do dé bén diém C,N,K,I cung thudc mdt dudng tron.
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2. Chitng minh NB? = NK.NM.,

Ta cd N 1a diém chinh gilra cung BC = BN = CN = BMN = CMN (96c ndi ti€p chan 2 cung bang
nhau)

M3 CBN = CMN (9dc ndi ti€p chan cung chdn cung CN )

CBN =BMN ( = CMN ) = KBN = BMN

Xét AKBN va ABMN c6:

I:J chung; !537\1 = Iﬁﬂ\N

= AKBN«> ABMN :w:%
BN MN

3. Ching minh t& gidc BHIK |a hinh thoi.
Ta c6 ABC = ANC (géc ndi ti€p cung chdn cung AC)
M3 AMC = AHI (96c nbi tiép cung chan cung IC)
— ABC = IKC M3 2 gdc nay & vi tri déng vi nén HB//IK (1)
e Chuing minh tudng tu phan 1 ta cd td gidc AMHI ndi tiép
ANC =IKC (9éc nbi tiép cung chan cung Al)
Ta c6 ABC = AMC (9dc ndi ti€p cuing chdn cung AC )
— ABC = AHI M3 2 géc nay & vi tri déng vi nén BK//HI
TU (1) va (2) suy ra t& gidc BHIK la hinh binh hanh.
Mat khdc AN,CM lan lugt |a cdc tia phan gidc cla cdc géc A va C trong tam gidc ABC nén | |a giao

= NB? =NK.NM ( diéu phai chiing minh).

diém 3 dudng phan giac, do dé Bl la tia phan giac géc B
Vay t gidc BHIK 13 hinh thoi ( ddu hiéu nhén biét hinh thoi).
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4. Goi P,Q 1an lugt 1a tdm cla cdc dudng tron ngoai tiép tam gidc MBK, tam gidc MCK va E |a trung
diém cta doan PQ. Vé dudng kinh ND cla dudng tron (O) Chdng minh ba diém D,E,K thdng hang.
Vi N 13 diém chinh gilra cung nhé BC nén DN I|a trung truc ciia BC nén DN |a phan giac BDC

Ta cé K/Q\C — 2KMC (96c nbi tiép bang nira géc & tdm trong dudng tron Q )

NDC = KMC (96c nbi tiép cung chan cung NC )

M3 BDC = 2NDC = KQC = BDC

Xét tam gidc ABDC va AKQC Ia céc cdc tam gidc can tai D va Q cd hai géc & day bang nhau

— BCD :lii\Q do vay D,Q,C thing hang nén KQ//PD

Ching minh tuong tu ta c¢é ta cé D,P,B thang hang va DQ//PK

Do d46 tr gidc PDQK 1a hinh binh hanh nén E 13 trung diém cla PQ cling |a trung diém cta DK . Vay
D,E,K thidng hang (diéu phai chiing minh).

Cau V. (0,5 diém) Cho céc s6 thuc a,b,c thay ddi ludn thdaman: a>1,b>1,c>1 va ab+bc+ca=9.
Tim gid tri nhd nhat va gid tri I6n nhat cla biéu thic P =a* + b +c.

L&i giai

Ap dung bat d3ng thidc Cauchy cho 2 s dudng ta cé:

a’ +b? > 2ab,b> + ¢ > 2bc,c* +a° > 2ca.

Do d6: 2(a2+b2+c2)22(ab+bc+ca):2.9:18:>2P218:>P29

D4u bang xay ra khi a=b=c=+3.

Vay MinP =9 khi a=b=c=+/3

Via>1lb=>1c>1 nén (a—l)(b—1)20<:>ab—a—b+120<:>ab+1Za+b
Tuongtutacd bc+1>b+c,ca+l>c+a

9+3:6

Do dé ab+bc+ca+322(a+b+c)<:>a+b+c£

MaP=a’+b’+c’=a+b+c*-2ab+bc+ca=a+b+c*>-18

a=4b=c=1
=P <36-18=18.D4ubang xady rakhi: <b=4;a=c=1
c=4a=b=1

-------------------------------- ] e —
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2018 - 2019
— - Mén: TOAN
DE CHINH THUC Ngay thi: 7/6/2018

Thai gian lam bai: 120 phut

Jx+4 3x +1 2

va B = Vi x>0;x#1.

Jx -1 T x+2dx-3 Jx+3

Cau |. (2,0 diém) Cho hai biéu thic A =

1. Tinh gid tri cla biéu thic A khi x=9
1

x-1

3. Tim t4t ca cdc gid tri cha x dé

2. Chung minh B =

é25+5.

B4

L&i gidi

Jo+4 3+4 7
Jo-1 3-1 2

1) Thay x =9 (tmdk) vao biéu thic A tacé A=

Vay véi x =9 thi Azg

3Wx +1 2 _3\/;”‘2(\/;‘1) Jx +3 1

&+3)(\/§—1)_\/§+3_ (&+3)(&—1) _(&+3)(&—1)_\/§—1

2) B=

\/;+4
Jx-1 Jx-1
A

:%2\/;4-4 vay :>§Z%+5c>\/;+42%+5<:>x—4\/;+430<:>(\/;—2)2§O<:>x:4.

(
3) V6i A= v

Cau Il. (2,0 diém) Giai bai todn sau bang cdch l1ap phudng trinh hodc hé phuang trinh
M6t manh dat hinh chir nhat c¢d chu vi la 28 mét, d6 dai dudng chéo bang 10 mét Tinh chiéu dai
chiéu rong cha manh dat dé theo mét.
LGi giai
Goi chiéu dai, chiéu réng hinh chir nhit l1an luct |a x(m),y(m) véi10>x>y>0.
Chu vi hinh chr nhat 28 mét = 2(x+y) =28=>x+y=14
D6 dai dudng chéo hinh chir nhat 13 10 mét = x> +y* =100

. . | . . x+y=14 x=14-y
Tu (1),(2)= x,y la nghiém cua hé phudng trinh : &

) \ _ y=8
Lay (3) thay vao (4):>(14—y) +y-=100= 6

y =

VGéi y =8 = x =6 (khdong théa man)
Véi y =6 = x =8 (thda man).
VAay chiéu dai cia manh dat 13 8m, chiéu réng clia manh dat |3 6m.
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. . - o |Ax-ly+2|=3
Cau lll. (2,0 diém) 1. Gidi hé phuadng trinh .
x+2W+4=3
2. Trong mat phang toa d6 Oxy, cho dudng thang (d) 'y = (m+ 2)x+ 3, (P) Yy =x2
a) Chiing minh (d) va (P) c3t nhau tai hai diém phan biét .

b) Tim tat ca cdc gid tri m dé (d) va (P) cat nhau tai hai diém phan biét cé hoanh d6 |a céc s6

nguyén .

L3i giai
4x-ly+2|=3 |8x-2ly+2|=6 9x =9 x=1 x=1
x+2\y+2\:3® x+2ly+2|=3 Q{x+2\y+2\—3®{1+2\v+2\—3®{\v+2\—1
x=1 x=1

Sqly+2=1 <4|ly=-1
{y+2:—1 {y=—3

Vay hé phuong trinh cé nghiém (x;y) € {(1;—1),(1; —3)}.
2. (d):y=(m+2)x+3 va (P):y:x2
a) Ching minh (d) lu6n c3t (P) tai hai diém phan biét.
Hoanh dd giao diém cla (d) va (P) la nghiém cua phudng trinh
x? :(m+2)x+3<:>x2 —(m+2)x—3 =0
Tacéda=1=0.
Xét A:(m+2)2 +4.3:(m+2)2 +12>0 v8imoi meR. Vi (m+2)2 >0 vdimoi meR.
Vay phuong trinh luén cé hai nghiém phéan biét nén dusng thang (d) ludn cat (P) tai hai diém phan
biét.

X, +X, =m+2

b) Theo dinh Ii vi-ét { .Dé x,,x, € Z ma x,-x, =—-3. Vi3 las6nguyén té nén

X, *X, ==3
- -1 -_3
XX, =—3= % hoac % hoac % hodc g .
X, =3 X, =-3 x, =-1 x,=1
Suyra x, +x,=-2m+2=-2<m=-4.
Hodc x, +x,=2=>m+2=2=>m=0

Viy m=-4 hodc m=0 thi (d) ludn c3t (P) tai hai diém phan biét cé hoanh dd 1a cdc s8 nguyén.

Céu IV. (3,5 diém) Cho dudng tron (O;R) vdi day cung AB khéng di qua tam. Ldy S 1a mét diém bt
ki trén tia ddi clia tia AB ( S khdac A ). Tu diém S vé hai tiép tuyén SC,CD vdi dudng tron (O;R) sao

cho diém C nam trén cung nhd AB (C,D |3 céc tiép diém). Goi H |a trung diém cla doan thang AB
1. Chiing minh nam diém C,D,H,0,S thubc dudng tron dudng kinh SO.
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2. Khi SO = 2R, hay tinh db dai doan thdng SD theo R va tinh s6 do géc SCD.

3. Budng thang di qua diém A va song song véi dudng thdng SC, c3t doan thdng CD tai K. Ching
minh t& gidc ADHK 13 t gidc ndi tiép va dudng thang BK di qua trung diém cla doan thdng SC.
4. Goi E la trung diém cla dudng thdng BD va F |a hinh chiéu vuéng géc cla diém E trén dudng
thdng AD. Ching minh rang, khi diém S thay déi trén tia d6i clda tia AB thi diém F luén thudéc mot
dudng tron cé dinh.

L3i giai
D
N
F G
S
G/ //
T \K gv K
B
C

1. Chiing minh nam diém C,D,H,0,S thubc dudng tron dudng kinh SO.
Xét dudng tron (O;R) cé
SC 1 OC ( SC la tiép tuyén cua dudng tron (O;R) — SCO = 90°

SD LOD ( SD la tiép tuyén clia duting tron (O;R) = SDO = 90°

H |a trung diém cla doan thang AB = OH L AB (Tinh chat dudng kinh di qua trung diém cla day
cung) = S/HB =90°

Xét t gidac SCOD cé: S/CB + S/DT) =180° (cmt)

Ma hai géc nay ddi nhau

= SCOD Ia t& gidc noi tiép

Cé ASCO va ASDO vudng tai C va D, ¢ SO la canh huyén chung

= tu gidc SCOD thuoc dudng tron dusng kinh SO. (1)

Xét t’ gidc SCHO c6: SCO = SHO = 90°

Ma hai dinh S va H ké nhau clung nhin canh SO dudi mét géc bang nhau
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= tu gidc SCHO thuoc dudng tron dudng kinh SO.

2. Tu (1)(2) = nam diém C,D,H,O,S thudc dudng tron dusng kinh SO.

Khi SO = 2R, hay tinh d6 dai doan thang SD theo R va tinh s6 do géc SCD.
Xét ASDO vuong tai D :

Cé: SO* = SD? + OD? (dinh If Pytago)

— SD? =S0? -OD? = (2R} ~R? =3R? = SD = /3R

Ta lai c6: OSD = 30°

Ching minh tuong tu ta cé: SD = R\E ; 0SC = 30°.

Xét ASCD cé: SC =SD = ASCD can

M3 CSD = OCS +0DS = 60° = ASCD déu = SCD = 60°.

3. Chidng minh t gidc ADHK |3 t gidc ndi tiép va dusng thang BK di qua trung diém clia doan
thdng SC.

— 1

e C4trgidc DOHC la td gidc ndi tiép (Cmt) = KDH =COH = Esd CH

~AK LOC(AK//SC)
 oH L AH(gt)
T (1),(2) t gidc ADHK 13 t gidc ndi tiép
) {BKmSC—{T}
" |AKNBC ={P}

}:@_@

Ta c6: DAKH nbi tiép = AHK = DAC
M3: D/A\CzA/\BC=%AC — AHK = BAC

= HK//BC (2 géc dbng vi)
Xét AABP cO K |a trung diém ctia AP
AK HK

= —=——=T latrung diém clia doan thdng SC (dpcm)
ST TD

4. Ta cé OA =0B nén AOAB can dinh O.
— 1 —

Cé OH la trung tuyén, déng thdi la phan gidc cia AOAB nén BOH ZEAOB
—_ 1 —_
Hay BOH = EsdAB.

Ta c6 BDA 2%56,@ (géc ndi ti€p chan cung AB ).

Suy ra B/OT—izB/DTA hay B/CF-I:E/EE

Xét AOHB va ADFE cé:

OHB = DFE = 90° ; @T—l — EDF (ching minh trén).
Suy ra AOHB« ADFE (gdéc - gdc).
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Nén ta cd OH = bF
HB FE
Goi G la hinh chiéu vuéng gdc ctia B trén AD, suy ra BG L AD.

Khi @6, ABDG cé FE//BG (cung vudng goéc véi AD ) nén E:E:%:l.
DG BG DB 2

Suy ra F |a trung diém cda DG va DF _DG
FE BG

Goi M Ia trung diém cta OH.
TU (1) va (2), ta cé OH _DG hay 2-MH_2-FG  MH_FG
HB BG HB BG HB BG

Xét ABHM va ABGF cé:
BHM = BGF = 90°.
MH FG

—— =—— (chdng minh trén).
HB BG

Suy ra ABHM« ABGF (canh - géc - canh).

Do d¢, ta cé: GFB = HMB (cac géc tuang ung).

Hay A/FTB = I—TIVWB

Xét dudng tron (O) c6 A,B,O,H la cic diém c8 dinh.

C4é M la trung diém cta OH nén M c8 dinh.

Suy ra BMH = khéng ddi.

Nén tu (3), suy ra AFB c6 s6 do khéng ddi, hay diém F luén nhin doan AB dudi géc khdng déi o .
Viy diém F nam trén cung cha géc a dung trén doan AB.

Do dd, khi diém S di ddng trén tia déi cta tia AB thi diém F luén nam trén dudng tron cd dinh |3
cung chfa géc a dung trén doan AB.

Cau V. (0,5 diém) Tim gid tri nhd nhat cda biéu thiic P =v1-x +V1+x + 2Jx .
L&i giai
Céch 1: Diéu kién: 0<x<1

Dt A=+1-x+Vx:B=1+x++/x

Ta céd A’ :1+2,/x(1—x) >1V0<x<1= A>1.Dang thdc xay ra khi x=0

82:1+2x+2,/x(1+x)21V0£x£1:>BZl.D§ngthlj‘cxéyra khi x=0

Do dé P=A+B>2.D3ang thic xay ra khi x=0
Vay GTNN cla P la 2 dat dudgc khi va chi khi x=0.
Cach 2:

Diéu kién: 0<x<1

Dita=+1-xb=v1+x.Vi0<x<lnéntacdb>a>0 va a?+b?>=2
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Tac6 b ~a’ =2x & [2(b* ~a?) = 24/

Khi 6 P=a+b+,[2(b* ~a?) > 2a+,[2(b* -a?)

Suy ra P > 4a? +2(b? ~a?) + 4a,[2(b? ~a?) =2(a” + b2 ) + 4a,2(b* - 2*)
Vi 2(a? +b?) =4 va 4a\/mzo véimoi 0<a<b

Nén P2 >4 =P >2(do P> 0)
D4u "="xdy ra khiva chikhi b=a tdcla x=0.
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT

HA NOI NAM HOC 2019 - 2020
— - Mén: TOAN
DE CHINH THUC Ngay thi: 2/6/2019

Thai gian lam bai: 120 phut

4+ s B={15—&+ 2 ] Jx+1

Cau I. (2,0 diém) Cho hai biéu thiic A =

5—x x-25 Ix+5) Jx-5 vel
x>0;x#25.
1. Tinh gid tri cta biéu thic A khi x=9
2. Rut gon biéu thic B .
3. Tim tat ca cdc gid tri nguyén cha x dé biéu thic P = A-B dat gid tri nguyén I18n nhat.

L&i gidi
4(\/;+1) 4(x/§+1) 4.(3+1)
1. Thay x =9 (tmdk) vao biéu thifc A tacé: A= = = =1
25-x 25-9 16
Vay véi x=9 thi A=1.
15-+/x 2 | x+1

X 82(15—\/;+ 2 ],\/;+1: i .
' x=25 x+5) Vx5 |(Jx+5)(Vx-5) Vx+5| Vx5

:15_\/;+2(\/;_5),\/;+1:15—\/;+2\/;—10_\/;+1: Jx +5 '\/;—5: 1
(&+5)(&—5) Jx-5 (&+5)(&—5) Jx-5 (\/§+5)(&—5) x+1 Wx+1

3.P=A-B= . =
25-x  Jx+1 25-x

Dé& P nhén gid tri nguyén khi x e Z thi 4:(25-x) hay 25-x e U = {(~4;-2,-1;1;2,4}.
Khi dd, ta c6 bang gia tri sau:

25-x -4 -2 -1 1 2 4

X 29 27 26 24 23 21
P=AB -1 -2 -4 4 2 1
Panh gid | Théaman | Théaman | Thdaman | Thdaman | Thoa man | Thoa man

Do P dat gid tri nguyén I18n nhat nénta cd P = 4. Khi dé gid tri can tim cla x la x =24.
Cau Il. (2,0 diém)
1. Gidi bai todn bang cdch Iap phuang trinh hoac hé phuaong trinh.
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Hai ddi cdng nhan cuing lam chung mét cong viéc thi sau 15 ngay lam xong. Néu ddi thi nhat lam
riéng trong 3 ngay réi dung lai va déi thd hai lam tiép céng viéc dé trong 5 ngay thi ca hai déi hoan
thanh dudc 25% cdng viéc. Hoi mdi dbi lam riéng thi bao nhiéu ngay mdi hoan thanh xong céng viéc
trén?

2. M6t bon nudce inox cé dang mot hinh tru véi chiéu cao 1,75m va dién tich ddy 13 0,32m?. Héi bdn
nudc nay dung day dudc bao nhiéu mét khéi nudc? (Bd qua bé day cla bon nudc)

Goi thai gian dé d6i thd nhat va ddi thd hai lam riéng mot minh hoan thanh xong céng viéc 1an luct 1a
X va y (x>15,y >15), dan vi (ngay).

M6t ngay déi thd nhat lam dudc 1 (cbng viéc).
X

MGt ngay doi thd hai lam dudc 1 (cong viéc).
y
V1 hai d6i cung lam trong 15 ngay thi hoan thanh xong cong viéc. Nhu vay trong mot ngay ca hai ddi
1

lam dudc 1 (cong viéc). Suy ra, ta cé phudng trinh : l+l =—
15 x y 15

Ba ngay ddi ddi thi nhat lam dudc 3 (cbng viéc).
X

Nam ngay ddi thu hai lam dugc > (cong viéc).
y

V1 ddi th nhat lam trong 3 ngay rdi dirng lai doi th hai lam ti€p trong 5 ngay thi cd hai d6i hoan

thanh xong 25% :l (cong viéc). Suy ra, ta cé phuong trinh : E+E :l
4 x y 4
L Nl 1 1
X'V 15 |x 24 [x=24
'\ \ / A AY X y x -
Tu (1) va (2) ta c6 hé phuadng trinh : & < (TMDK).
(1) va (2) ta c6 hé phuong Nt g {:O( )

—_—t—=—
x y 4 y 40

Viy thdi gian dé doi th nhat lam riéng mét minh hoan thanh xong céng viéc |1a 24 (ngay) va thdi gian
dé dbi th hai lam riéng mdét minh hoan thanh xong céng viéc la 40 (ngay).

2. S6 mét khoi nudc dung dudc cla bdn chinh [a thé tich cla bon chidra. Nhu vy s6 mét khéi dung
dugc cliabén sé 1a: V =0,32-1,75=0,56 (m3).

Cau lll. (2,5 diém)
1. Gidi phudng trinh: x* —7x* -18 =0.
2. Trong mat phang toa d6 Oxy, cho dudng thang (d) 1y =2mx—m?’ +1 va parabol (P) Yy =X

2

a) Ching minh (d) ludn c3t (P) tai hai diém phan biét
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b) Tim tat ca gid tri cla m dé (d) cat (P) tai hai diém phan biét cé hoanh d6 x,,x, théa man

1 1 -2
—+—=—+1.
><1 ><2 X1X2

Lai gidi

1.Céch 1:

Bt t=x*(t>0)(*)
*Phuong trinh (1) tr& thanh : t* -7t-18=10(2)
Tacé: A=(-7F -4-1-(-18)=121=11> = JA =11

Suy ra :Phudng trinh (2) cé hai nghiém phén biét la:

7+11 . 7-11
L= +2 :9(t/m)vat :T:—Z(ktm)

t 2
Thay t=9 vao (*) tacd :x* =9 < x=13

Vay nghiém cla phuong trinh [a: x =+3

Cach 2:
Tacé: x*—-7x*-18=0

o xt+2x2 -9x* -18=0
& X (¥ +2)-9(x*+2)=0
(¥ +2)(x-9)=0
Vix*+2>0=x*-9=0

SxP=9o x=13

Vay nghiém cda phudng trinh la : x =43
2. Trong mat phang toa d6 Oxy, cho dudng thang (d) 1y =2mx—m?’ +1 va parabol (P) Yy =x°
a) Xét phuang trinh hoanh d6 giao diém x?> —2mx+m?* -1 (1)
D& (d) Iudn cit (P) tai hai diém phan biét thi phuang trinh (1) c6 hai nghiém phan biét véi vYm
a=1+0
Tacd: A
A’ :(b’) —ac>0Vm
Xét A' =m? —(m2 —1):m2 -m’*+1=1>0,Ym
Véy (d) ludn ct (P) tai hai diém phan biét
b) Tim tat ca gid tri cla m dé (d) cat (P) tai hai diém phan biét cé hoanh d6 x,,x, théa man
o2 (2)
xl

X X%
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Tacd xx, #0=>m’ -120=>m=+1
Hai nghiém clda phugng trinh: x, =m-1,x, =m+1
X, +X, :—2+x1x2

P A R p 7 1 1 _2
Bién dbi biéuthic (2)tacé: —+—=——+1=>
1 XZ X1X2 x1X2 x1x2

= X, +X, =—2+x1x2

Thay x, =m—-1;x, =m+1 vao biéu thic x, +x, =-2+x,x, ta cé:

m—1+m+1:—2+(m—1)(m+1):>m2—1—2:2m

<:>m2—2m—3:0<:>(m—3)(m+1):0

- m—3:0<:> m=3
m+1=0 |m=-1(L)

Két Ludn : V8i m =3 thda man yéu cau bai todn.

Cau IV. (3,0 diém) Cho tam gidc ABC cé ba géc nhon (AB < AC) ndi ti€p dudng tron (O) Hai dudng
cao BE va CF cula tam gidc ABC c3t nhau tai diém H.

1. Chiing minh bén diém B,C,E,F cuing thuéc mét dudng tron.

2. Chidng minh dudng thdng OA vudng géc vdi dudng thang EF .

3. Goi K la trung diém cha doan thang BC . BDudng thdng AO cat dudng thang BC tai diém [, dudng
thdng EF c3t dudng thang AH tai diém P. Ching minh tam gidc APE déng dang vdi tam gidc AIB
va dudng thang KH song song vdi dudng thang IP.

L&i gidi
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1. Chiing minh bén diém B,C,E,F cuing thuéc mét dudng tron.
Xét tu gidc BCEF tacé:

BEC = 90°(BE la dudng cao)

BFC = 90° ( CF la dudng cao)

= BCEF la t gidc ndi ti€p (dinh E,F cung nhin canh BC dudi mét géc vudng).

2. Chidng minh dudng thdng OA vudng gdéc vdi dudng thang EF .

Vé tiép tuyén Ax nhu hinh vé = BAF = ACB (tinh chat gilta dudng tiép tuyén va day cung).
Do t gidc BCEF néitiép = AFE = ACB.

Ta suy ra BAF = AFE = EF // Ax (do hai gbc so le trong)

Lai cé Ax L OA = OA L EF (dpcm).
3. Chiing minh AAPE «> AABI

—

Tacé: AEB ABI (Vi AEB+EFC =ABI+EFC=180")
Mat khac APE + PAI =90° (vi Al LPE)
AIB +PAI=90"( Vi AH L BC) = APE = AIB
Vay AAPE»AABI (g.9).
e Chdng minh KH//PI
Goi M la giao diém cha AO va EF, dung dudng kinh AS
Ta c6 BE//CS cung vudng géc AC
BS//CF cung vuéng géc AB
= BHCS |3 hinh binh hanh nén H,K,S thang hang
Ta cé AE.AC=AH.AD va AEAC = AMAS

= AH-AD=AM-AS = @ 2’; AAHM< AASD = AHM = ASD

AS
= HMSD ndi ti€p dudng tron

Két hdp PMID ndi tiép dudng tron = PIM = PDM = HSM = HS // P!,

Cau V. (0,5 diém) Cho biéu thic P =a* +b* —ab vdi a,b |a cdc s6 thuc thda man a? +b* +ab =3.

Tim gid tri I6n nhat, gid tri nho nhat cda P

P=a4+b4—ab=(a2+b2)2—2a2b2—ab:(3—ab)2 —2a’h? —ab=9-6ab+a’h’ —2a’h*—ab

2
=9-7ab—-a’b*=—|(ab)*+2-ab- Z+£ +£ 9=- abjLZ +§.
2 4 4 2 4

Via’+b’=3—-ab,ma (a+b)’>20<=a’+b*>-2ab=3-ab>-2ab < ab>-3.
Va (a-b)*>0< a’+b*>2ab=3-ab>2ab<=ab<1.
7 1 7 9

Tu (1) va (2) suy ra —3£abS1<:>—3+Z£ab+zs—+l<:>—gab+—£—
2 2 2 2 2 2
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ab=-3

Vay Max P =21. Dau “=" xay ra khi o
Y Y {az +b*=6

a’+b’ =

MinP = 1. Ddu = xay ra khi {ab 5 & {a hoac {a )
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2020 - 2021
— - Mén: TOAN
DE CHINH THUC Ngay thi: 18/7/2020

Thai gian lam bai: 120 phut

\/;+1 . 3 \/;+5

Cau l. (2,0 diém) Cho hai biéu thic A=—=— va B= - v8i x>0, x=#1.
Jx +2 Jx-1 x-1
1. Tinh gid tri cla biéu thdc A khi x=4 2. Chung minh B = 2 .
\/;+1

3. Tim t4t ca cdc gid tri cha x dé biéu thic P =2AB +x dat gid tri nho nhat.
Li giai
Ja+1 2+1 3

1) Thay x=4 (TMDK) vao biéu thic A ta cd: A:\/Z+2 T

Vay khi x =4 thi A=

N oA w

2) Chiing minh B =

\/;+1'

VGi x>0, x=1 ta co:

3 Jx+5 3 Jx+5 3(\/;+1)—(\/;+5)

ST x1 V-1 ()] (V- (V)
:3\/;+3—\/;_5_ 2x -2 2(\/;_1)

= = 2 cm
R N R Ry ps N Ny e
Vay vdéi x>0, x #1 thi B:\/;2+l.

3) Tim t4t ca cdc gid tri cla x dé biéu thdc P =2AB +x dat gid tri nho nhat.
VGEi x>0, x#1 ta co:

P=2AB++x

\/§+1. 28, n
\/;+2 \/;+1

4
P= ++/x
\/;+2

P=x+2+

P=2.

4

\/;+2

Ap dung BBT Cb-si cho hai s8 duong Ix+2 va

-2

ta co:

4
\/;+2
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Ix +2+

>2 [(x +2 .Lzz\/zz4
Jo2)

4
\/;+2 \/;+2

4
:>\/;+2+
\/;+2

-222

=A>2

D4u “=" xay ra ox+2= <:>(\/;+2)2:4 <:>\/;+2:2(Do\/;+ZZZVxZO,x¢1).

4
\/;+2
<:>\/;:0©x:0 (tm).

VAy biéu thic P dat gid tri nhd nhat bang 2 khi x=0.

Cau Il. (2,0 diém)

1) Gidi bai todn san bang cach 1ap phuong trinh hodc hé phudng trinh.

Quéang dudng tu nha An dén nha Binh dai 3 km. Budi sdng, An di bd tir nha An dén nha Binh. Budi
chiéu clng ngay, An di xe dap tif nha Binh vé nha An trén cung quang dudng dé vdéi van téc I8n hon
van téc di bb clia An la 9km/h. Tinh van téc di bd cda An, biét thai gian di budi chiéu it hon thai gian
di bubi sdng la 45 phut. (Gid dinh rang An di bd véi van t6c khdng ddi trén toan bd quang dudng dd).
2. Mét qud béng ban c¢d dang mét hinh cau cé bén kinh bang 2 cm. Tinh dién tich bé mat cha qua
béng ban dé (ldy = ~3,14).

L&i gidi

1) Goi van t6c di bd cha An la x (km/h), (x > O).

= Thai gian An di bd hét quang dudng tif nha An dén nha Binh la: g (h)

Vén t6c di xe dap cla An hon van toc dibb la 9 km/h nén van téc di xe dap la: x+9 (km / h).

= Thai gian An di xe dap hét quang dudng tir nha Binh vé nha An la: 39 (h)
X+

V1 An di xe dap nhanh han di b la 45 phut :g :% (h) nén ta cé phudng trinh:

3.3 _3
X xX+9 4
1 1 1

<:>4(x+9)—4x:x(x+9)
& 4x+36-4x = x> +9x
& x*+9x-36=0

< x*+12x-3x-36=0
e x(x+12)-3(x+12)=0
<:>(x—3)(x+12):0

{x—3:0 C{x% (tm)

=
x+12=0 | x=-12 (ktm)
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Vay van t8c di bb cha An la 3km/ h.
2) Dién tich b& m3t clia qua béng ban dé 13: S = 42R? ~ 4.3,14.2% ~ 50,24 (cmz).

Vay dién tich bé mat clia quad béng ban 13 S 50,24 cm?.

2X+i1: 5
Cau lll. (2,5 diém) 1. Gidi hé phucng trinh VI )
dx ————=3

y—-1

2. Trong mat phang toa d6 Oxy, xét dudng thing (d) cy=mx+4 véi m=0.

a) Goi A la giao diém cla dudng thang (d) va truc Oy. Tim toa dd cha diém A.

b) Tim tat ca gid tri ca m dé dudng thang (d) cadt truc Ox tai diém B sao cho tam gidc OAB la tam
giac can.

L&i gidi

1. Diéu kién: y #1.

bat =u (u;tO) ta c6 hé phuang trinh:
y—-1
2x+3u=5 [4x+6u=10 [7u=7 u=1 u=1 (tm)
= = = =
4x—-u=3 4x—-u=3 4x—-u=3 4x-1=3 x=1

VGi u=1 taco: =loy-l=1cy=2 (tm).

y—1

Vay hé phuong trinh d3 cho cé nghiém duy nhat (x;y) e (1;2).
2) Trong mat phang toa dd Oxy, xét dudng thang (d) 'y =mx+4 véi m=0.
a) Goi A la giao diém cla dudng thang (d) va truc Oy. Tim toa d6 cla diém A.
Vi1 A |3 giao diém cla cla dudng thang (d) va truc Oy nén hoanh d6 diém A la x, =0.
Goi A(0y,)
Vi A(O;yA)ed néntacéd:y, =mO0+4 vy, =4.
Vay A(O;4) la giao diém clha dudng thang (d) va truc Oy.
b) Tim tat ca gid tri cla m dé dudng thang (d) cat truc Ox tai diém B sao cho tam gidc OAB la tam
giac can.
Vi B la giao diém cla (d) cat truc Ox nén tung d6 diém B la y, =0.

: . A , -4
Goi B(xB;O). Vi B(xB;O) € (d) néntaco: 0=mx; +4 < xg :F (Vim=0)
Suyra B(j;Oj .Do dé OB :‘_—4‘

m m

Theo cau a) ta co: A(0;4) nén OA = ‘4‘ =4.
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Vitam gidc OAB céntai O nén OA=0B < ‘i‘ =4,
m

-4

- F:A'@ 4m=—4<:> m:—l(tm)
i:4 4dm=4 m=1 (tm)
m

Vidy m=-1; m=1 |3 cdc gid tri thda man yéu ciu dé bai.
Cau IV. (3,0 diém) Cho tam gidc ABC cé ba géc nhon va dudng cao BE. Goi H va K 1an lugt |a chan
cdc dudng vudng gdc ké tir diém E dén cdc dusng thang AB va BC.
1) Ching minh t& gidc BHEK I3 t& gidc ndi tiép.
2) Ching minh BH.BA =BK.BC.
3) Goi F la chan dudng vubng gdc ké tir diém C dén dudng thang AB va | 1a trung diém cla doan
thdng EF. Chiing minh ba diém H, |, K |a ba diém th3ng hang.
L&i gidi
A

1) Ching minh t gidc BHEK Ia t& gidc ndi tiép.

Ta cé: /BHE =90° (do EH L AB); /BKE=90° (do EK LBC)

T gidc BHEK cé ZBHE + ZBKE =90° +90° =180° nén Ia t gidc ndi tiép (td gidc cé tdng hai géc
dsi bang 180°) (dpcm)

2) Ching minh BHBA =BK.BC.

Theo céu a) t& gidc BHEK ndi tiép nén «BKH = ZBEH (cung chan cung BH)
Ta cé:

Z/BEH + ZEBH =90° (do tam gidc BHE vuéng tai H).

/BAE + ZEBH =90° (do tam gidc ABE vuéng tai E).

Nén /BEH = ZBAE (cung phu vdi ZEBH).

Ma ZBKH = ZBEH (cmt) nén /BKH = ZBAE (= ZBEH).

Xét ABHK va ABCA co¢:

ZABC chung
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/BKH = ZBAE = Z/BAC (cmt)
= ABHK« ABCA (g.9)

= BH_BK (hai canh tucng Ung)
BC BA

= BH.BA =BK.BC (dpcm).

3) Goi F la chan dudng vudng gdc ké tir diém C dén dudng thang AB va | 1a trung diém cla doan
thdng EF. Chiing minh ba diém H, |, K I3 ba diém thang hang.

Cach 1:

N&i H va K.

Xét ABHK va ABCA ta co:

ZABC chung

BH_BK (do BABA =BKBC)

BC BA

= ABHK«ABCA (c-g-c)

= /BHK = ZBCA (hai gdéc tuong Ung) (1)

Xét tu giac BFEC ta co:

/BFC = #/BEC =90°

Ma F, E |a hai dinh ké nhau

= BFEC la t gidc ndi ti€p (dhnb).

— /BCE + ZBFE =180° (tinh chat t( gidc ndi tiép).

Ma ZAFE + /BFE =180° (2 géc ké bu)

= /BCE = ZAFE (2)

TU (1) va (2) ta cé: «BHK = ZHFI.

Ta cé: AFHE vubng tai H c¢6 HI 1a dudng trung tuyén Ung vdi canh huyén

=Hl= %EF (tinh chat dudng trung tuyén Ung vdéi canh huyén).

< HI=FI

= AHIF cén tai | (dhnb A cén)

= /FHI = ZHFI (tinh chat A cén)

Ma ZHFI= ZBHK

= /FHI= ZBHK = HI=HK

= H, |, K thang hang.

Cach 2:

Goi I' 1a giao diém cua HK va EF.

Xét t gidc BFEC cé: /BFC = #BEC =90° (gt) nén |a ta gidc ndi tiép (t gidc c6 hai dinh ké nhau
cung nhin 1 canh cdc géc bang nhau).

= /B, = ZF, (hai géc ndi ti€p cung chan cung EC).
Ta cé: EH//CF (cung vudng géc AB)
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= £F, = ZE, (so le trong)

Do d6 /B, = ZE, (1).

Theo cdu a, tf gidc BHEK néitiép nén £B, = ZH, (hai géc ndi tiép cling chan cung EK) (2).
Tu (1) va (2) suy ra £H, = ZE,

Tam gidc I'HE cé ZH, = ZE, nén la tam gidc can (dinh nghta).
= I'"H=I'E (tinh chat tam gidc can) (3)

Lai cé: ZH, + ZH, = ZBHE =90°

ZF, + ZE, = 90° (do tam gidc HEF vuéng tai H).

Nén /H, = ZF, hay tam gidc I'HF cantai I' (dinh ngha).

= I'"H=I'F (tinh chat tam gidc can) (4)

Tu (3) va (4) suy ra I'E=I'F hay I' la trung diém cua EF.

Do dé I'=1 nén ba diém H,|,K thang hang (dpcm).

Cau V. (0,5 diém) Giai phudng trinh v/x +/3x -2 =x? +1

Lgi giai

Diéu kién: x 2%

Tacd:  Jx+3x—2=x2+1

o 2x +23x—2 = 2x* +2

S22 -21Ix—23x-2+2=0
<:>2(x2—2x+1)+4x—2\/;—2\/3x—2=O
<:>2(X—1)2+(X—2\/;+1)+(3x—2—2\/3x—2+1)=0
<:>2(X—1)2+(\/;—1)2+(\/3X—2—1)2=0

Vi (x—l)zzo;(\/;—l)zzO vé( 3x—2—1)220 vai moixZ% nén

x—1
= \/;—1=O =
3x-2-1=0 3x-2=1

@{XZl <:>{X=1<:>x=1 (tm)
3x-2=1

I
o

-------------------------------- [
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2021 - 2022
— - Mén: TOAN
DE CHINH THUC Ngay thi: 13/6/2021

Thai gian lam bai: 90 phat

Vx oo 20x 3x+9
Jx +3 Jx-3 x-9

1. Tinh gid tri cla biéu thdc A khi x=16. 2. Chung minh A+B=

vi x>0,x#9.

3

\/;+3'

L&i giai

Vx 16

1. Thay x=16 (TMBKXD) vao biéu thic A tacd: A = = :g.

\/;+3_\/E+3

4
Vay A=7 khi x =16.

Jx 24/x 3x+9_\/;(\/;_3)+2\/;(\/;+3)_3x_9=x—3\/;+2x+6\/;—3x—9

2. A+B=

S+3 x-3 x-9 (Vx+3)(Vx-3) (V+3)(V-3)
3Wx-9 3(\/;_3) 3

(Ve3)(Vx-3) (Vxe3)(Vx-3) Vxe3

Vay A+B=

véi x>0,x#9

3
\/;+ 3
Cau ll. (2,0 diém)
1. Gidi bai todn sau bang céch 1dp phudng trinh hodc hé phuang trinh:

Mot t6 san xuat phai lam xong 4800 bd d6 bdo hd y té€ trong mét s6 ngay quy dinh. Thuc t&€, moi
ngay té dé da lam dudc nhiéu hon 100 bd d6 bao hd y té so vdi s6 bd d6 bdo hd y té€ phai lam trong
mot ngay theo ké hoach. Vi thé 8 ngay trudc khi hét thdi han, t6 san xuat da lam xong 4800 bd dd
bdo hd y té d6. Habi theo k& hoach, mbi ngay td san xuat phai lam bao nhiéu bd d6 bdo hd y t&? (Gid
dinh rang s6 bd d6 bdo hd y t&€ ma td dé lam xong trong méi ngay |a bang nhau.)

2. Mét thung nudc cé dang hinh tru véi chiéu cao 1,6 m va ban kinh ddy 0,5 m . Ngudi ta son toan
bd phia ngoai mat xung quanh cla thuing nudc nay (trlr hai mat ddy). Tinh dién tich bé mat dudc son
cla thung nudc (lay 7z ~ 3,14 ).

L&i gidi

1. Goi s8 bd @6 bao hd y t& mbi ngay san xuat dudc 1a x (bd, x <4800,x e N )

S6 bd d6 bdo hd y té€ phai lam theo ké hoach la 4800 bd

a

Thai gian phai lam theo k& hoach I3 4800 ngay

Thuc té:
e MaAingay td san xuit dugc x+100 bd
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e Thdi gian hoan thanh Ia ngay

x+100

4800 4800
+8=

x+100 X

T6 sdn xuat hoan thanh trudc thsi han 8 ngay nén ta cé phuong trinh:

8x+5600 4800
x+100  x
— 8x% +800x — 480000 =0
< x? +100x-60000=0
= (x—zoo)(x+3oo) =0

{x -200=0 {x ~200(TM)
= =
x+300=0 x=—3oo(L)

V4y theo k& hoach, méi ngay t6 phai sdn xuat 200 bd d6 bdo hd vy té.
2. Dién tich bé m3t dudc son clha thung nudc la: qu =27Rh=~2.3,14.0,5.1,6 = 5,024( mz)
3

-2y=-1
Cau lll. (2,5 diém) 1. Gidi hé phudng trinh x;l .
+3y =11

x+1

2. Trong mat phang toa dé Oxy, cho parabol (P) :y = x% va dudng thing (d) y=2x+m-2.

Tim tat ca gid tri cia m dé (d) cat (P) tai hai diém phan biét cé hoanh d6 x,,x, sao cho ‘xl —xz‘ =2.
Li giai
1.DKi x+1#20<= x#-1
3 oy-1 |2 6=3 |2 _19 1,
Tacs: 4 x+1 = xlt)l & xgl Six+l
+3y =11 ——+0by=22 +3y=11 51+3y=11
x+1 x+1 x+1

o =t L x=0 i 8a man didu kign
3y=6 y=2

KL: Nghiém cla hé phuadng trinh Ia (0;2)

2. Xét phuang trinh hoanh d6 giao diém: x*> =2x+m-2 < x* —2x—(m—2) =0
D& (d) cat (P) tai 2 diém phén biét thi phuong trinh (1) ¢ 2 nghiém phan biét.
<A =(b)Y-4ac>0 <:>4+4(m—2)>0 <1+m-2>0m-1>0m>1

b
X +X,==—==2
Theo dinh ly viet ta cé: a

X, X, :2:—(m—2)

Ta co: ‘xl —xz‘ =2

Binh phuong hai vé& khéng 4m ta cé: (x1 - X, )2 =4 & (x1 +X, )2 —4x.x, =4
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©4+4(m-2)=4 = 4(m-2)=0m-2=0m=2

Viy m=2 thi (d) cat (P) tai hai di€m phan biét cé hoanh d6 x,,x, sao cho ‘xl —xz‘ =2.

Cau IV. (3,0 diém) Cho tam gidc ABC vudng tai A. Vé dudng tron tAm C, bdn kinh CA. Tu diém B
ké tiép tuyén BM vdi duting tron (C;CA) (M la tiép diém, M va A nam khac phia d6i vdi duting
thing BC).

1. Chiing minh bén diém A,C,M va B clng thudc mét dudng tron.

2. Lay diém N thubc doan thdng AB ( N khdc A,N khdc B ). Lay diém P thudc tia d6i cla tia MB
sao cho MP = AN . Ching minh tam gidc CPN |4 tam gidc cin va dudng thang AM di qua trung
diém cha doan thdng NP.

LGi giai

B

A
1. Ta c6: BAC = 90° (tam gidc ABC vudng tai A );ﬁA\C =90° (tinh chat cula tiép tuyén)
Do d6: BAC + BMC = 180°
= ABMC I3 t( gidc ndi ti€p (Téng s6 do hai géc ddi nhau bang 180° )
= bén diém A,C,M,B clng thubéc dudng tron dusng kinh BC .

2.
P
M
€ K
I
v B
4 N

+) Chiing minh tam gidc CPN la tam gidc can
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Xét ACAN va ACMP cé:
AN =MP(GT);
CA=CN (ban kinh cta (C;CA) );

CAN = CMP = 90° (GT va tinh chat cla tiép tuyén)

= ACAN=ACMP (c.g.c)

= CN =CP (hai canh tudng ung)

= ACPN cantai C.

+) Chiing minh dudng thang AM di qua trung diém cla doan thang NP.
Goi K 1a giao diém clia AM va PN . Ké Nl//AM(I eBM)

_, BA_BM dinh Iy Ta-let) ma BA = BM(ABAC = ABMC ch-cgv))
AN Ml
— AN =MI.

Lai c6 AN =PM(GT) = MI=MP =M I3 trung diém cla IP.
Xét APNI cé M la trung diém caa IP
MK //IN(AM//NI) = K la trung diém ctia PN.
Cau V. (0,5 diém) V3i cdc s6 thuc a va b thda man a’ +b? =2, tim gid tri nhd nhat cla biéu thic
P=3(a+b)+ab.
L&i giai
Ta cé: P=3(a+b)+ab < ab=P-3(a+b). Thay vao gia thiét, ta dugc:
a2+b2:2<:>(a+b)2—2ab=2<:>(a+b)2—2[P—3(a+b)}:2
< (a+b)P+6(a+b)=2P+2 < (a+b+3)* =2P+11
Ta cé: (a+b)232(a2+b2)<:>(a+b)2£4<:>—2£a+b£2
= -2+3<a+b+3<2+3<=1<(@a+b+3)*<25=1<2P+11<25< -5<P<7

Do dé MinP =5 127P=72 L _p_ 1
ab=1
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2022 - 2023
— - Mén: TOAN
DE CHINH THUC Ngay thi: 19/6/2023

Thai gian lam bai: 120 phut

3\/; . x+4

Cau l. (2,0 diém) Cho hai biéu thiic A=——— va B= Vv8i x>0,x=4.

JIx +2 ><4J_2
Jx

1. Tinh gid tri cla biéu thdc A khi x=9. 2. Ching minh B = \/_ )
X +2

3. Tim s6 nguyén dudng x 18n nhat théa man A-B <%.

L&i giai
349

1. Thay x =9 (TMDK) vao biéu thic A, tacé: A= = %

\/§+2

Vay véi x =9 th‘lAz%

xt4 2 x+4 ,  x+4-2(Vx+2)

x—4 Jx-2 (\/§+2)(\/§—2)_&—2:(&+2)(&—2)
x — 24/x \/;(\/;_2) Jx

] e er

2/x
\/;+2
3 2dx 3

A—B<§<:>—<E<:>4\/;<3\/;+6(v‘|x20:>\/;+2)

\/;+2

< x <6,dan tdi x < 36.
Két hop vdi diéu kién va yéu cau cla bai todn, suy ra x=35.

2.B=

3.Tacé: A-B=

Véy s6 nguyén dudng x 16n nhat théa man A-B <% 3 x=35.

Cau Il. (2,0 diém)

1. Gidi bai todn sau bang céch |ap phudng trinh hoac hé phuang trinh:
M6t 6 16 va mdt xe mdy clung khédi hanh tur dia diém A va di dén dia diém B. Do van t6c cla 6 t6 I6n
hon van tdc clia xe mdy 1a 20 km/h nén 6 t6 dén B sdm han xe mdy 30 phut. Biét quang dudng AB
dai 60 km, tinh van téc cia mdi xe. (Gid dinh rang van téc mbi xe 13
khéng ddi trén toan bd quang dusng AB.)

2. Qud bdng dd thudng dudc st dung trong céc trin thi dau danh cho tré
em tU 6 tudi dén 8 tudi cé dang mdt hinh ciu vdéi ban kinh bang 9,5 cm.
Tinh dién tich bé mat cla qud béng dé (lay 7 ~ 3,14 ).
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L&i giai
1. Goi van t6c cha xe may khi di chuyén tir A dén B Ia x( km/h) . Diéu kién x>0.
Vintéccla 6tb 1a x+20( km/h).

Vi quang dudng AB dai 60 km nén:

+Thdi gian xe may ditu A dén B la 50 (9ig);
X

(9ig).

+Thdi gian 6t di tif A dén B 13 —20
x+20

D6i 30 phat :% (9i0).

Vi 6 16 dén B s8m han xe mdy 1 gid nén ta c6 phuadng trinh 60 60 _1
2 X x+20 2

< x? +20x—-2400=0.

A'=107 -1-(~2400) = 2500 = A" > 0,y/A’ = 50.

Phugng trinh cé hai nghiém: x, :L1+50 =40; x, :Ll_50 =-60.

Dabi chiéu diéu kién ta dugc x = 40.
Vay van toc xe mdy la 40 km/h va van toc 6 t6 lIa 60 km/h.

2. Dién tich b& m3t cla béng hinh cau 13 S =47zR? ~ 4.3,14.(9,5)2
Viy S~1133,54 (cmz)

2x+ 122 =35}
Cau lll. (2,5 diém) 1. Gidi hé phudng trinh iy ¢
4
3x-— =2
y+2

2. Trong mat phang toa dé Oxy, cho parabol (P) :y = x> va dudng thang (d) [y =2x+m-.
a) Chiing minh (d) ludn c3t (P) tai hai diém phéan biét.
b) Tim tat ca gid tri cla m dé (d) cat (P) tai hai di€m phan biét cé hoanh d6 x,,x, théa man

(x1 +1)(x2 +1) =-3.

Lai giai
1.DK:y#-2.
2X+ 12 =5 2Xx+ 12 =5 11x=11 x=1
HPT < v+2o o vez o o 12 o112 {le
3 4 _5 Ox 12 _6 2X+y+2:5 y+2:3 y=2
y+2 y+2

Dai chiéu diéu kién, ta dudc hé phuong trinh cé nghiém Ia (x;y) = (1;2).
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2a) Xét phudng trinh hoanh d6 giao diém cta dudng thing (d) va parabol (P) :

x> =2x+m> & x> =2x-m’ :0(1)

Tacd: A'=1+m?.Suyra A’ >0 v8i moi gid tri ciia m.

Do d6 phudng trinh (1) luén cé 2 nghiém phan biét.

Véy (d) ludn cit (P) tai hai diém phan biét.

b) VI x,,x, la hoanh d6 giao diém ctia ctia dusng thang (d) va parabol (P) nén x,,x, la hai nghiém
cla phuadng trinh (1)

,=2

X,, X, =—m’

L, L X +x
Theo dinh ly Vi-ét, ta cé: { !

Tu dé: (x1+1)(x2+1):—3<:>x1+x2+x1-x2+4=0
Suyra2-m’+4=0om=+/6.
Vay dé (x, +1)(x, +1)=-3 thi m=+6.

Cau IV. (3,0 diém) Cho tam gidc ABC vudng can tai dinh A. Goi E |a mot diém bat ky trén tia CA
sao cho diém A nam gilfta hai diém C va E. Goi M va H Ian luct |a chin cdc dudng vudng géc ké ti
diém A dén cdc dudng thang BC va BE.

1. Chiing minh t& gidc AMBH 13 t gidc ndi tiép.

2. Chung minh BC-BM =BH.BE va HM la tia phan gidc cia géc AHB.

3. L4y diém N sao cho M la trung diém cla doan thdng AN. Goi K |a giao diém cla hai dudng thing
EN va AB. Ching minh ba diém H,K,M |a ba diém thang hang.

1. Vi AM L BC = AMB = 90°. c N
Vi AH L BE = AHB = 90°

Xét td gidc AMBH c6: AMB + AHB = 90° +90° = 180°

Ma hai gdc nay 8 vi tri d6i nhau nén t& gidc AMBH la t gidc
noi tiép

2. Xét tam giac ABC vuong tai A, cé dudng cao AM nén
AB? =BM-BC (1) (hé thiic lugng trong tam gidc vudng).

Xét tam gidc ABE vudng tai A, cé dudng cao AH nén

AB? =BH-BE (2) (hé thic ludng trong tam gidc vudng).

Tir (1), (2) = BC-BM=BH-BE. y B
Ta cé: AHM = ABM (3) (hai géc ndi tiép cung chan cung AM
clia dudng tron ngoai tiép t& gidc AMBH).

Ta c6: BHM = B/AT/1(4) (hai géc ndi tiép cung chan cung BM
cha dudng tron ngoai tiép t gidc AMBH).

Vitam gidc AMB can tai M:m:B/HTA (5) E
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Vitia HM ndm giifa hai tia HA,HB nén tir (3),(4),(5) suy ra tia HM Ia tia phan gidc cia AHB.

3. Vitam gidc ABC vudng cintai A va AM L BC nén M Ia trung diém BC. T gidc ACNB ¢4 hai
dudng chéo AN va BC c3t nhau tai trung diém M cla mdi dudng chéo nén t gidc ACNB Ia hinh
binh hanh.

Hinh binh hanh ACNB c¢é hai dudng chéo AN va BC vubéng gdc nhau nén t gidac ACNB la hinh
thoi. Do d6 NB=AB va NB// AE.

Ap dung dinh ly Talet trong tam gidc AKE ta cé: kA =£ AE (6)

KB BN AB
M3t khéc, 2F AH( ta ABE)(7)
TU (6), (7) suy ra: %:%, do dé tia HK I3 tia phan gidc cua A/FW3(8).

Ma tia HM la tia phén gidc cla A/I—WB(9)
TU (8),(9) suy ra ba diém H,K,M th3ng hang.

Cau V. (0,5 diém). V&i cac s6 thuc khong 4m x va y thda man x? +y* =4, tim gid tri nhd nhat cua

biéu thiic P = x+2y.

Li gidi

Vi x,y >0 nén P >0 va P? = x* + 4xy + 4y? :(x2 +y2)+(4xy+3y2)24
TUdé P24 <P>2.

VGi x =2,y =0 (thda man diéu kién bai todn),tacé: P=2.

VAy gid tri nhd nhat cda P bang 2
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SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT
HA NOI NAM HOC 2023 - 2024
— - Mén: TOAN
DE CHINH THUC Ngay thi: 11/6/2023

Thai gian lam bai: 120 phut

x+2 . 2[33J_

Cau l. (2,0 diém) Cho hai biéu thic A=— va B= véi x>0,x#1.

Vx B1 x-1
23x

1. Tinh gid tri cla biéu thdc A khi x=9. 2. Ching minh B = \/_ .
x+1

3. Timtitcd gid tricia x dé A-B=4.

L&i giai

9+2 11
% -
2Vx-3 3-+x_2Vx-3 _ 3-Vx _(2\/;—3)(&+1)+3—&
-1 x-1 Jx-1 (J_— )(&+1) (&—1)(&+1)

2x - 24/x 2\/;(&‘1) 23x

1) Thay x =9 (TMDK) vao biéu thdcA,tacd A=

w|

2) B=

(Vx+1)(Vx-1) (\/§+1)(J§—1)_ Jx+1

2x+4 x=0
3) AB=4= &+1 = 2x—4x = o@zf(f ) o@L .

Két hop vdi céc diéu kién, ta dugc x =4.

Cau ll. (2,0 diém) 1. Giai bai todn sau bang cédch lap phudng trinh hodc hé phudng trinh:

Theo k& hoach, mét phan xudng phai lam xong 900 san pham trong mot sé ngay quy dinh. Thuc té,
mdi ngay phan xudng da lam dudc nhiéu hon 15 sdn phdm so véi s6 san pham phai lam trong mot
ngay theo ké hoach. Vi thé 3 ngay trudc khi hét thsi han, phan xudng da lam xong 900 san pham.
Hai theo k& hoach, mdi ngay phan xudng phai lam bao nhiéu sdn pham? (Gid dinh rang sé sdn pham

ma phan xudng lam dudc trong mdi ngay la bang nhau.)

2. Mét khéi gb dang hinh tru c6 ban kinh ddy 1a 30 cm va chiéu cao la 120 cm. Tinh thé tich cda khai
g6 dé (lay 7 ~3,14).

L&i gidi

1) Goi s6 sdn phdm ma phan xudng phai lam trong mot ngay theo ké hoach 1a x (sdn pham). Diéu
kién x> 0.

Thai gian du kién phan xudng lam xong 900 san pham I3 900 (ngay).
X

Thuc t€ méi ngay phan xudng lam dudc x +15 (sadn pham).

Thai gian thuc té phan xudng lam xong 900 sdn pham la 9055 (ngay).
X+

Vi phan xudng lam xong 900 san pham sdm haon 3 ngay so vdi ké hoach nén ta cé phucng trinh
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900 900

x x+15
Vi diéu kién x > 0, phudng trinh tudng duong véi x* +15x —4500 = 0.

A=15? —4.1-(—4500) -18225 = /A =135,
-15-135

—75:x :Lﬂ%:

*2

Phugng trinh cé hai nghiém phan biét x, = 60.

Da6i chiéu véi diéu kién ta dudc x =60 .

Vay theo k& hoach, mdi ngay phan xudng phai lam 60 san pham.
2) Thé tich cla khéi gb 1a: V = zR*h =~ 3,14.30%.120

Vay V ~ 339120( cm3) .

2
x—3

-3y=1
Cau lll. (2,5 diém) 1. Gidi hé phudng trinh .
+2y =8

2. Trong mat phang toa dé Oxy, cho parabol (P) :y = x> va dudng thang (d) Yy = (m+ 2)x—m.
a) Ching minh (d) ludn c3t (P) tai hai diém phan biét.

\

b) Goi x, va x, la hoanh d6 céc giao diém cua (d) va (P) Tim tat ca gid tri cla m dé

1+, 1
X, X, X +Xx,-2
Li giai
1) Diéu kién: x = 3.
2 6
3y=1 |——_9y-3 6 6 7
x33 PR 3 olx_3 y ol1%_3 - 5
+2y =8 +4y =16 13y =13 y=1 y=1
x—3 x—3
Dai chiéu véi diéu kién, ta dudc hé phuong trinh cé nghiém Ia (x;y) = (%1}

2a) Xét phuang trinh hoanh d6 giao diém cua dudng thing (d) va parabol (P) :
x? :(m+2)x—m<::>x2 —(m+2)x+m:0 (*)
Tacd A=m’+4.Suyra A>0 vdéi moigid tri cia m.
Do dé phudng trinh (*) lubn cé 2 nghiém phan biét.
Véy (d) lubn c3t (P) tai hai diém phén biét.
b) VI x,,x, la hoanh d6 giao diém cla dudng thang (d) va parabol (P) nén x,,x, la hai nghiém cua
phuang trinh (*)

) S, , [ X +X, =m+2
Theo dinh ly Vi-ét, ta cé .
X, "X, =m
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+
Trgs Lot LGNt 1
X, X, X +Xx,-2 X, X, X, +X,—2
Suyra m+2_1 (Diéu kién m=0).

m
>m+2=-1lm=-1
Dai chiéu véi diéu kién, ta dudec m=-1.

Céu IV. (3,0 diém) Cho tam gidc ABC c6 ba géc nhon (AB < AC), ndi ti€p dudng tron (O). Tiép
tuyén tai diém A cla dudng tron (O) c3t dudng thang BC tai diém S. Goi | la chdn dudng vudng
gd6c ké tir diém O dén dudng thang BC.

1. Chiing minh t& gidc SAOQI |a td gidc ndi tiép.

2. Goi H va D 1an lugt la chén cdc dudng vudng géc ké tir diém A dén cdc dudng thang SO va SC.
Ching minh OAH =IAD.

3. V& dudng cao CE cla tam gidc ABC. Goi Q la trung diém cla doan thdng BE . Dudng thdng QD
c3t dudng thang AH tai diém K. Chdng minh BQ.BA = BD.BI va dudng thdng CK song song Vdi
dusng thang SO.

1. Vi SA Ia tiép tuyén ciia (O) nén SAO = 90°

Theo gia thiét ta c6 Ol 1 BC = SIO = 90°

Xét t gidac SAOI cé S/A?)+§(\) =180°, ma hai goc S/AT) va SIO 13 hai gdc déi nhau nén td gidc
SAOI la td gidc noi tiép.

2. Ta cé AOAH vubng tai H nén OAH = 90°—@.

Ta cé AIAD vubng tai D nén IAD = 90°—DIA.

Vi HOA = DIA (hai gdc ndi tiép cung chan cung SA cla dudng tron ngoai tiép ti gidc SAOI nén
OAH =IAD.

3) Ta c6 Q,I 1an lugt |a trung diém cdc doan thang BE,BC
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= QI la dudng trung binh cia ABEC = QI//EC.

Vi EC 1 AB va QI//EC nén QI L AB, do d6 BQI=90°.

Xét ABDA va ABQI cling c6 chung ABC, mit khdc BDA = BQI = 90°.
Suy ra ABDA«ABQI (g.9).

= % = % — BQ.BA =BDBI.

Ta c6 Kal — ADI = 90° nén tu gidc AQDI la td gidc nbi tiép.
Suy ra ED\ngA\J (1)

Xét ABAD vubng tai dinh D c6 BAD = 90° - ABC-(2a)

Xét AOAC c6 OA=0C(=R).Suy ra AOAC cén tai dinh O.

— o_l —
Suy ra OAC =90 > AOC.(2b)

Trong dudng tron (O) ta cé ABC = %A/O\C(Zc) (tinh chat géc ndi ti€p va géc & tdm cung chan cung

AC).

Tu (Za),<2b) va (ZC) suy ra BAD = OAC.

Theo ching minh 3y 2, cé IAD = @—l

Suy ra B/ATDHZ\D:(iATC+(§ATl—I:>§KI:KA/\C.

T (1) va (2) suy ra KDC = KAC.

Xét t gidc ADKC c6 KDC =KAC, ma hai dinh A,D ké nhau, suy ra td gidc ADKC 13 td gidc noi tiép.

Suy ra A/K\C:A/D\C:A/KTZ:90°:>CKLAH.

Tacé SO L AH va CK L AH nén CK//SO.
2 2
Cau V. (0,5 diém) Cho hai s6 thuc dudng a va b théa man a+b <2. Chitng minh 2a 5 + bzb <1.
a‘+ +a

Li gidi

Do a>0,b >0 nén b4t dang thlic cdn chiing minh tuong dudng vdi
a’ (b2 +a)+b2 (az +b) < (b2 +a)(a2 +b)

o a’b’+a’+a’b’ +b’ <a’b’+b’+a’+ab

< a’b? Sab@ab(ab—l)SOQabsl (Vi ab>0).

Do a>0,b>0 vaa+b<2 nén 2@£2.Suyra ab <1 (dpcm).
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