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TUYEN TAP DE THI
HOC SINH GIOI LOP 9 TINH THANH HOA

LOI NOI PAU

Nham ddp tng nhu ciu vé ctia gido vién toin THCS va hoc sinh luyén thi hoc sinh gidi
mon todn 16p 9, website tailieumontoan.com gidi thigu dén thidy cd va cdc em bg dé thi hoc sinh gidi
todn 16p 9 tinh Thanh Héa qua cic nidm c6 hwéng dan mot s6’dé. Dy la by dé thi mang tinh chat
thiee tién cao, gitip cdc thity cd va cdc em hoc sinh luyén thi hoc sinh gidi 16p 9 cé mot tai lidu bam
sdt dé thi dé¢ dat dwoc thanh tich cao, mang lai vinh dw cho ban théan, gia dinh va nha truong. B§ dé
gom nhieu Cdu todn hay dwoc cdc thiy co trén cd nwdc swu tam va sing tdc, on luyén qua sé gilip
cic em phit trién tw duy mon todn tir d6 thém yéu thich va hoc giéi mén hoc nay, tao dwgc nén
tang dé co nhitng kién thirc nén tot ddp itng cho viéc tiép nhin kién thirc 6 cdc 16p, cdp hoc trén
diwegc nhe nhang va hi¢u qua hon.

Cdc vi phu huynh va cdc thiy c6 day todn cé thé dung cd thé ding tuyén tdp dé todn nay dé
gitip con em minh hoc tdp. Hy vong Tuyén tdp dé thi hoc sinh gidi I6p 9 tinh Thanh Hoa nay sé c6
thé’ qitip ich nhiéu cho hoc sinh phdt huy ngi liec gidi todn noi riéng va hoc todn noi chung.

B§ dé nay dwoc viét theo hinh thirc B§ dé on thi, gom: dé thi va hudng dan gidi dé ngay
dw6i dé thi do dua trén cic dé thi chinh thirc da tieng diwoc sir dung trong cdc ki thi hoc sinh gioi
todn 16p 9 cua tinh Thanh Héa.

Mc dii di c6 sw didu tw 16m vé thoi gian, tri tué song khong thé tranh khoi nhitng han ché,
sai s6t. Mong drgc sw g6p Y cua cdc thdy, ¢ gido va cdc em hoc!

Chiic cdc thidy, c6 gido va cic em hoc sinh thu dwoc két qud cao nhat tir bg dé nay!

Lién hé ban word Zalo: 039.373.2038 TAI LIEU TOAN HOC
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MUC LUC
Phan 1: Dé thi
bé so bé thi Trang
1. Pé thi HSG tinh Thanh Héa nam 2018- 2019
2. Dé thi HSG tinh Thanh Héa nam 2017- 2018
3. Pé thi HSG tinh Thanh Héa nam 2016- 2017
4, Dé thi HSG tinh Thanh Héa nam 2015- 2016
5. Pé thi HSG tinh Thanh Héa nam 2014- 2015
6. Pé thi HSG tinh Thanh Héa nam 2013- 2014
7. Pé thi HSG tinh Thanh Héa nam 2012- 2013
8. Dé thi HSG tinh Thanh Héa nam 2011- 2012
9. Pé thi HSG tinh Thanh Héa nam 2010- 2011
10. Pé thi HSG tinh Thanh Héa nam 2009- 2010
11. Dé thi HSG tinh Thanh Héa nam 2008- 2009
12. Pé thi HSG tinh Thanh Hoéa ndm 2007- 2008
13. Dé thi HSG tinh Thanh Héa ndm 2006- 2007
Phan 2: Huéng dan giai
bé s6 Huéng dan Trang
1. Pé thi HSG tinh Thanh Héa nam 2018- 2019
2. Dé thi HSG tinh Thanh Héa nam 2017- 2018
3. Pé thi HSG tinh Thanh Héa nam 2016- 2017
4. Dé thi HSG tinh Thanh Héa nam 2015- 2016
5. Pé thi HSG tinh Thanh Héa nam 2014- 2015
6. Pé thi HSG tinh Thanh Héa nam 2013- 2014
7. Pé thi HSG tinh Thanh Héa nam 2012- 2013
8. Dé thi HSG tinh Thanh Héa nam 2011- 2012
9. Pé thi HSG tinh Thanh Héa nam 2010- 2011
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© SOGIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH

TINH THANH HOA LOP 9 THCS NAM HOC 2018 — 2019
" y , MON THI: TOAN
DE THI CHINH THUC Ngay thi: 22/3/2019
beésd1 Thoi gian lam bai 150 phiit, khong ké'thoi gian giao dé
(DE thi c6 mot trang)

Cau 1. (4,0 diém)

1. Rat gon biéu thiee P :(

x  x=x=1) [vx+2 x-5

Ix=2 x=2x ) (Wx+1 x=+x-2
2. Cho a=37+/50 ,b=3/7-+/50. Khong diing may tinh, hiy ching minh céc biéu

thtte M=a+b va N=a’ +b’ c6 gid tri déu la s6 chén.

Cau 2. (4,0 diém)

1. Gia stt X,,X, 12 hai nghiém ctia phuong trinh X* +2kx+4=0 (k la tham s& ). Tim

J,Véi x>0,x #4.

2 2
N, 2 14 ./ . ? X X
tat ca cac gia tri cia k sao cho: (_1J J{_ZJ <3
X
1

X,

x+Vx>+1=2y+1

vy +1=2x+1
Cau 3. (4,0 diém)

1. Tim nghiém nguyén ctia phuong trinh x*y’ (x + y) +X=2+y (x - 1)

2. Giai hé phuong trinh {

2. Cho ne N . Chting minh rang néu 2n+1 va 3n+1 1a cac s6 chinh phuong thi n
chia hét cho 40.
Cau 4. (6,0 dién)

Cho duong tron (O,R) va mét diém A c8 dinh ¢ bén ngoai dudng tron, OA =2R.
Tir A keé cc tiép tuyén AB,AC dén duong tron (O)(B,Cla cic tiép diém). Duong thing
OA cit day BC tai I. Goi Mla diém di dong trén cung nho BC. Tiép tuyén tai M cta
duong tron (O) cit AB,AC Ian lwot & E,F. Day BC cit OE,OF Ian luot tai cac diém
P.Q

1. Chting minh ABI =60° va t& gidc OBEQ ndi tiép.

2. Chttng minh EF =2PQ.

3. X4c dinh vi tri diém M trén cung nhé BC sao cho tam gidc OPQ c6 dién tich
nho nhat. Tinh dién tich nho nhat d6 theo R.
Cau 5. (2,0 diém)

Cho X,Y,z la cac s thuc duwong thoa mén x+y—-z+1=0. Tim gia tri 16n nhat caa
X3y3

bidu thie: P = :
(x+ yz)(y + xz)(z +xy)

Lién hé ban word Zalo: 039.373.2038 TAI LIEU TOAN HQOC
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" 5O GIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
TINH THANH HOA LOP 9 THCS NAM HOC 2017 - 2018
- - 5 MON THI: TOAN
DE THI CHINH THUC Ngay thi: 10/3/2018
Dé s62 Thoi gian lam bai 150 phiit, khong ké'thoi gian giao dé
(DE thi c6 mot trang)

Cau 1. (4,0 diem)
X_2\/;+ Vx+1 +1+2X_2\/; voi x>0,x=1. Rat gon
xVx =1 xfx +x++/x x2—x ' . &
P va tim tat ca cac gid tri ctia X sao cho gia tri ctia P la mot s6 nguyén.
4(x+1)x*™ —2x 1 2x +1 i x \/ 1 3

2x* +3x ' 2J3-2 23+2°

1. Cho biéu thttc P =

2. Tinh gia tri cua P =

Cau 2. (4,0 diem)
1. Biét phuwong trinh (m—2)x* —2(m —-1)x+m =0 c¢6 hai nghiém twong ting l1a d6 dai

hai canh goc vudng ctia mot tam giac vuong. Tim M dé€ d6 dai duong cao ting véi

canh huyén cta tam gidc vudng d6 bang %
5

(x+y)*(8x* +8y” +4xy -13)+5=0
2. Giai hé phuong trinh 5 1

X + =1

X+y

Cau 3. (4,0 diém)
1. Tim nghiém nguyén ctia phrrong trinh y* =5y +62 = (y —2)x” +(y* =6y + 8)x.
2. Cho @, bla céc sd nguyén duong thoa man p=a’+b* la s nguyén t6 va p—>5
chia hét cho 8. Gia st X,y la cac s6 nguyén thoa man ax>—by” chia hét cho p.
Chting minh rang ca hai s8 x,y chia hét cho p.

Cau 4. (6,0 diém)
Cho tam giac ABC c6 (O),(I),(I,) theo thi tw la cac duong tron ngoai ti€p, duong
tron ndi ti€p va duong tron bang tiép ddi dién dinh A cta tam giac véi cac tam
tuwong tmg la O,LI . Goi D la ti€p diém cua (I) v6i BC, P la di€ém chinh gitra
cung BAC cta (O), PI, cat (O) tai diém K. Goi M la giao diém ctia PO va BC,
N la diém d6i xting v6i P qua O.
1. Chting minh IBI C 1a t& gidc noi tiép.
2. Chting minh NI, la tiép tuyén ctia duong tron ngoai tiép tam giac |,MP.
3. Chttng minh DAI = K/A\Ia .

Cau 5. (2,0 diém)

2

Cho x,y,z> 0 théa man x>z Chting minh rang; A .S 22,3

y:+yz xz+yz x+z 2

Lién hé ban word Zalo: 039.373.2038 TAI LIEU TOAN HQOC
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~ SO GIAODUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
// TINH THANH HOA LOP 9 THCS NAM HOC 2016 — 2017
- - p MON THI: TOAN
DE THI CHINH THUC Thoi gian lam bii 150 phiit, khong ké thoi gian giao dé
Péso 3

(DE thi c6 mot trang)

Cau 1. (4,0 diém)
&0 thtve: P = X _ y _ Xy
Cho biéu thiec: P (\/;4_\/;)(1_\/;) (\/;+\/§)(\/;+1) (\/;4_1)(1_\/;)
1. Rut gon biéu thirc P.
2. Tim céc gia tri X,y nguyén thoa man P = 2.
Cau 2. (4,0 diem)
1. Tim m dé phuong trinh (X2 - 1) (x+3)(x+5)=m c64nghiém phan biet

l+l+i+i=_1

Xy, Xy Xy

Xy, Xy, X5, X, thoéa man
1
x> =2+xy’

2. Giai h¢ phwong trinh : {yz —o4 Xzy

Bai 3. (4 diéin)

1. Cho p la s6 nguyén t8 16n hon 5. Chting minh p*'® -1 chia hét cho 60.
2. Cho X, Y, Z 1a céc s8 dwong khéc nhau doi mot va X +Y° +Z’ chia hét cho

2.2 2 3,3, ,.3..,2.2.2
XY 'Z . Tim thuwong cua phép chiaX +y +Z X'y Z

Cau 4. (6,0 dién)

Cho tam giac ABC c6 ba géc nhon noi ti€p duong tron (O) va AB < AC. Céc tiép
tuyén tai B va C cua (O) citnhau tai D. Qua D ké duong thang song song véi AB,
cit BC va AC Ian luwot tai M, N.

1) Chtng minh t gidc BONC ndi tiép va tam gidc ANB can.
2) Puodng thing AD cit duong tron (O) tai |, Bl cit DM tai K. Ching minh
K la trung diém caa DM.
3) Trén doan thang BD 14y diém P sao cho IP//DN, AP cit BC tai Q. Goi G Ia
trung diém ctia DK. Chiing minh ba diém Q,1,G thang hang.
Cau 5. (2,0 dién)
Cho cac s6 thyce X, Y, Z théa man : 0<x,y,z<2 va x+y+z=>5. Tim gia tri nho
nhat ctia bidu thite: A =+/x +4/y +/z.
Hét

Lién hé ban word Zalo: 039.373.2038 TAI LIEU TOAN HQOC
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SO GIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
TINH THANH HOA LOP 9 THCS NAM HOC 2015 - 2016
MON THI: TOAN
Thoi gian lam bai 150 phiit, khong ké'thoi gian giao dé

PE THI CHINH THUC

Pé so 4

(DE thi c6 mot trang)

Cau 1. (4,0 diém)

Cho biéu thirc A = (

a—3a - a+3\/;}(\/;—ij (v6i a>0;a=9)
Ja+3 a-3 Ja
a) Rut gon biéu thirc A;
b) Tim cac gia tri biéu thitce M= A +a.
Cau 2. (4,0 diém)
a) Gidi phuong trinh: % + = 1.
X" 42x*+9
b) Giai hé phwong trinh sau: {Xz -y’ =4(4x- Y)_
y?—5x*> =4
Cau 3. (4,0 diém)
a) Tim céc nghiém nguyén (x;y) ctia phuong trinh: 54x° +1=y’.

b) Tim cac gid tri nguyén duong cia m d€ phuong trinh x*-mxy+y*+1=0 ¢6
nghiém nguyén dwong véi X,y la an s6.
Cau 4. (6,0 diém)
Cho duong tron tam O ban kinh R. Tam giac nhon ABC néi tiép duong tron (O;R)
c6 B,C & dinh. Puong cao AD, BE,CF ctia tam gidc ABC cit nhau tai H. Puong
thang chtta cac tia phan gidc ngoai ctia géc BHC cat AB, AC Tan luot tai diém M, N.
a) Chttng minh tam giac AMN can;
b) Xac dinh vi tri cia A d€ chu vi tam giac DEF 16n nhat;
c) Puong tron ngoai tiép tam gidc AMN cat duong phan giac trong ctia goc BAC tai
K (K khac A). Chitng minh rang duong thang HK ludn di qua mot diém cd dinh
khi A thay doi.
Cau 5. (2,0 di¢m) Cho cac s8 duong a,b,c théa man: ab® +bc? + ca® = 3. Chiing minh rang;
2a’ +3b’ s 2b° +3¢” . 2¢°+3a°
ab bc ca
Hét

215(;;13 +b* 4+ —2).

Lién hé ban word Zalo: 039.373.2038 TAI LIEU TOAN HQOC
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~ SO GIAODUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
// TINH THANH HOA LOP 9 THCS NAM HOC 2014- 2015
- - p MON THIL: TOAN
DE THI CHINH THUC Thoi gian lam bii 150 phiit, khong ké thoi gian giao dé
Pé so5
(DE thi c6 mot trang)

-1

2x—1+\/;+2x\/;+x—\/;] (X_\/;)(l_‘/;)
1-x lxdx ) 2dx-1

Cau 1. (4,0 diém) Cho bidu thirc A = {

1. Rut gon biéu thirc A

1
2. Tim X dé7 A<—;

Cau 2. (4,0 diém)
3x

X
1. Gidi phuwong trinh - -2=0.
P & x?=x-2 x*-5x-2

L L Py =2y
2. Giai hé phuong trinh )
(x+y)(1+xy)=4x"y
Cau 3. (4,0 diem)
1. Tim cac nghiém nguyén (x; y) cua phuwong trinh: 5(x2 +Xy + yz) =7 (x + 2y)
2. Tim tat ca cac sd nguyén t6 p, g sao cho ton tai s6 tw nhién m thoa man :
pq m’+1

p+q m+1’
Cau 4. (6,0 diém)

Cho 3 diém A , B, C ¢§ dinh nam trén mot duong thang d (B nam gifra A va C).

Vé duong tron tam O thay d6i nhung ludn di qua B va C (O khong thudc duong
thang d). Ké AM va AN la céc tiép tuyén véi dwong tron tam O tai M va N. Goi I 1a trung
diém ctia BC, AO cit MN tai H va cit duong tron tai cac diém P va Q (P ndm gitta A va
0), BC cit MN tai K.

1. Chttng minh 4 diém O, M, N, I cting ndm trén mot duong tron.

2. Chtng minh diém K cd dinh khi dwong tron tam O thay d6i.

3. Goi D la trung diém ctia HQ, tir H ké duwong thang vudng goc véi MD cat duong
thdng MP tai E. Chting minh P 1a trung diém cua ME.

Cau 5. (2,0 diem)
(N , . a b a b . e 1
Cho cdc s8 thue dwong a,b,c théa man 2[54_;}{[?4_?]:6' Tim giad tri nho
bc L ca 4ab
a(2b+c) b(2a+c) c(a+b)'

nhat cta biéu thiee P =

Hét

Lién hé ban word Zalo: 039.373.2038 TAI LIEU TOAN HQOC
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~ SO GIAODUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
// TINH THANH HOA LOP 9 THCS NAM HOC 2013- 2014
- - p MON THI: TOAN
DE THI CHINH THUC Thoi gian lam bii 150 phiit, khong ké thoi gian giao dé
Pé so 6
(DE thi c6 mot trang)

Cau I (4,0 diéin): Cho biéu thitc A = &+1+M+&+1 : 1_\@”;_ Jx+1 |
Jxy+1 1=y By -1y +l

1. Rut gon biéu thirc A.

2.Cho L +-1 -6 Tim gi4 tri 16n nhat ctia A.
Vx oy
Cau II (5,0 diéin).
1.Cho phuong trinh  x* +2(m—2)x+m? —2m+4=0. Tim m d¢& phuong trinh

s oA NI . - 2 1 1
o6 hai nghiém thiec phan biét x;, x, thdbaman ———— = .
X, +X;, %X, 15m

A . X+y+z=1
2. Gidi hé phwong trinh ¢, ° =~ | .
X" +y" +2" =xyz
Cau III (4,0 diém).

1. Tim tat ca cac cdp s6 nguyén duong (a; b) sao cho (a + b?) chia hét cho (a®b - 1).

2. Tim Xx,y,ze N thoa man \/X+2\/§ :\/§+\/E.
Cau IV (6,0 diém) : Cho ntra duong tron tam O duong kinh AB. Mot diém C ¢d dinh thudc
doan thang AO (C khac A va C khac O). Duong thang di qua C va vudng goc véi AO cat
nira duong tron da cho tai D. Trén cung BD lay diém M (M khac B va M khac D). Tiép
tuyén ctia ntta duong tron da cho tai M cit duong thang CD tai E. Goi F 1a giao diém ctia

AM va CD.

1. Chttng minh tam gidc EMF la tam gidc can.

2. Goi I la tam duong tron ngoai ti€p tam giac FDM. Chting minh ba diém D, I, B
thang hang.

3. Chting minh goc ABI ¢6 s6 do khong d6i khi M di chuyén trén cung BD.
Cau V (1,0 diéin) : Cho x, y 1a cac s6 thue dwong thod man x +y =1.
1,1
3

Tim gia tri nhé nhat cua biéu thic B= 3 .
X' +y> Xy

Hét

Lién hé ban word Zalo: 039.373.2038 TAI LIEU TOAN HQOC
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~ SOGIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH

TINH THANH HOA LOP 9 THCS NAM HOQC 2012- 2013
” - p MON THI: TOAN
DE THI CHINH THUC Ngay thi: 15/3/2013
Pé s6 7 Thoi gian lam bai 150 phiit, khong ké'thoi gian giao dé
(DE thi c6 mot trang)

Cau L. (4,0 diém):

xWx-3 _2Wx-3) Jx+3
x-2dx-3  x+l 3-4x

Cho biéu thirc P =

1. RatgonP
2. Tim gia tri nho nhét caa P va gia tri twong tng cua x.

Cau Il. (5,0 diém):
1. Tim tat ca cac gid tri ctia m sao cho phuong trinh x* — 4x* + 8x + m = 0 c6 4 nghiém
phan biét.
2+3x= 8
2. Giai hé phuong trinh: y
3 6
X*—2=—.
y

Cau IIL. (4,0 diém):
1. Tim tat ca cac s6 ty nhién n duong sao cho 2" — 15 la binh phuwong ctua s6 tw
nhién.
2. Cho m, nla cac sO tu nhién thoa man 6 - % >0. Chitng minh r:?mg
Je_m, . 1
n 2mn
Cau IV. (6,0 diém): Cho tam giac ABC nhon c6 AB < AC, néi tiép duong tron tam (Q). Cac
duwong cao AD, BE, CF ctia tam giac ABC cit nhau tai H. Goi M 1a trung di€ém ctia canh
BC, (w)la duong tron ngoai ti€p tam gidc AEF. Duong tron (w) cat (Q) tai hai diém A, N
(A #N), Duong thang AM cat duong tron (w) tai hai diém A, K (K = A).
1. Chting minh rang ba diém N, H, M thang hang.
2. Chtng minh goéc NDE = goc FDK
3. Chiing minh rang t&t gidc BHKC noi tiép.
Cau V. (1,0 diéin): Cho mot bang ké 6 vudng kich thude 7 x 7 (g6m 49 6 vudng don vi).
Dit 22d4&u thu vao bang sao cho mdi 6 vuong don vi c6 khong qua mot dau thu. Hai ddu
thu duoc goi la tan cong 1an nhau néu ho cung trén mot hang hoac cung trén mot cot.
Chttng minh rang véi mdi cach dat bat ki ludn ton tai it nhat 4 ddu thu d6i mot khong téan

cong lan nhau.

Lién hé ban word Zalo: 039.373.2038 TAI LIEU TOAN HQOC
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SO GIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
TINH THANH HOA LOP 9 THCS NAM HOC 2011- 2012
MON THI: TOAN

PE THI CHINH THUC Ngay thi: 23/3/2012
Pé s6 8 Thoi gian lam bai 150 phiit, khong ké'thoi gian giao dé
(DE thi c6 mot trang)
Cau I (4 diéim)
Cho biéu thire p= | X—L | X+8 )} Svx- 141 1
3+vx—1 10—xJ [x—3Vx—-1-1 +/x-1
1) RatgonP

2) Tinh gia trj ctia P khi x = i/3+2\/5 _1/3—2\/5
3-22 \3+2V2
Cau II (4 diem)
Trong cing mot hé toa 9, cho duong thang d: y = x — 2 va parabol (P): y = - x2 Goi
A vaB la giao diém cua d va (P).
1) Tinh d¢ dai AB.
2) Tim m d€ duong thang d’: y =- x +m cat (P) tai hai diém C va D sao cho
CD = AB.
Cau III (4 diém)
2
X yx=2
1) Giai hé phuong trinh { ¥ )
y
x 7T
2) Tim nghiém nguyén cta phuong trinh  2x° + y2 -2 x%y = 320
Cau IV (6 diém)
Cho tam giac nhon ABC c6 AB > AC. Goi M la trung diém cua BC; H 1a tryc tam;
AD, BE, CF la cac duong cao cua tam gidc ABC. Ki hiéu (C1) va (C2) [an lwgt la duong tron
ngoai tiép tam gidc AEF va DKE, véi K 1a giao diém ctia EF va BC. Chting minh rang:
1) ME la tiép tuyén chung cua (C1) va (C2).
2) KH L AM.
Cau V (2 diem)
V6i 0< x;y;z<1. Tim tat ca cac nghiém cua phuong trinh:
X y z 3
+ + -
1+y+2zx 14+4z+xy 1+X+yz X+y+2z

(Cdn b9 coi thi khong gidi thich gi thém)

Ho va tén thi sinh SDB
ovatenthi SINh .....coooviiiiiiiiiiiiiiiiceeneeeeveeeeeee. ODB
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SO GIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
TINH THANH HOA LOP 9 THCS NAM HOC 2010~ 2011
MON THI: TOAN

PE THI CHINH THUC Ngay thi: 24/03/2011
Pé s69 Thoi gian lam bai 150 phiit, khong ké'thoi gian giao dé
(DE thi c6 mot trang)

Cau I (5,0 diém).
1) Cho phuong trinh: X* —2mx+2m-1=0. Chitng minh phuong trinh luén cé hai

nghiém X,,X, véi moi m. Tim gid tri 16n nhat céa biéu thie P=—— 223 1y 4
X +X + 21+ XX,)
thay doi.
e , .1 1 1 , s
2) (a). Cho ba s0 httu ti a, b, ¢ thoa man —+ b = —. Chtng minh rang
a C

A=+a’+b?+c?1a sd hitu t.

(b). Cho ba s6 hitu ti X,Y,Z d6i mot phan biét.

1 1
+ +
(x-y) (y-2)° (z-x)

Chting minh rang: B= \/ la s6 hitu ti.
Cau IL. (5,0 diém).

x Y x Y 10
1) Giai phwong trinh: —j + —j =—.

2) Giai hé phuong trinh:

Cau IIL. (2,0 diém).
Cho tam giac déu ABC, cac diém D, E Ian luot thudc cac canh AC, AB, sao
cho BD, CE cit nhau tai P va dién tich tt giac ADPE bang dién tich tam giac BPC.
Tinh BPE.
Cau 1V. (4,0 diéin).
Cho duong tron tam O va day cung AB c¢6 dinh (O ¢ AB). P 1a diém di dong trén
doan thang AB (P # A, B va P khéc trung diém AB). Duong tron tam C di qua diém P tiép
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xuc voi duong tron (O) tai A. Puong tron tam D di qua diém P ti€p xuc voi duong tron

(O) tai B. Hai duong tron (C) va (D) cit nhau tai N (N = P).

1) Chiing minh réng ANP = BNP va bdn diém O, D, C, N cung nam trén mot
duwong tron.
2) Chitng minh rang duong trung truc ctia doan ON luén di qua diém c8 dinh khi P
di dong.
Cau V. (4,0 diém).
1) Cho a;,a,,....,8, la 45 s6 ti nhién duwong thoa man a <a, <....<a, <130. Dat
d,=a,,—a;, (j=12,..,44). Chiing minh ring it nhat mot trong 44 hiéu d; xuat hién it

nhat 10 lan.

2) Cho ba s6 dwong a,b, ¢ thoa man: \/a2 +b? + \/b2 +c% + \/C2 +a® =4/2011.

2 2 2
Chting minh rang: ba + b + ¢ 5 2%,{%.
+C C+a a+

Thi sinh khong duwgc str dung tai ligu.
Cdn bg coi thi khong gidi thich gi thém.
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~ SO GIAODUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
// TINH THANH HOA LOP 9 THCS NAM HOQC 2009- 2010
- - p MON THI: TOAN
DE THI CHINH THUC Thoi gian lam bii 150 phiit, khong ké thoi gian giao dé
Peé s6 10
(DE thi c6 mot trang)

Cau 1. (4,0 diém)

Chobiéhtmczpz(zxﬁ”‘& X**/;j x-1 VX

Wx—1  x-1 ) 2x+dx—1 2¥x-1

a) Rut gon biéu thic P

(5+2v6)(49-2016)y/5- 216
9.3 -11./2

b) Tinh gié trj biéu thirc P khi gz

Cau 2. (5,0 diém)
2X 13x
+ =
3XP-5x+2 3xX*+x+2

a. Giai phuong trinh

X(x+3y)=4

b. Tim a d€ hé phuong trinh sau ¢6 nghiém duy nhat { v 5
y* =5-xy

Cau 3. (3,0 diem)

a. Tim gid tri nho nhat cta biéu thuic

Az\/(x+ y)(y+z)(z+x).(\/erZ +\/Z+X +\/x+y]

X y z

Vi x, y, z 1a ba s8 thuc duong thay d6i c6 tdng bang /2
Cau 4. (6,0 diém)
Cho tam gidc ABC noi tiép duong tron (O). Mot duong thang d thay d6i nhung
ludn di qua A cat hai tiép tuyén tai B va C ctia dudng tron (O) tiong ting tai M va N.
Duong thang d cat dwong tron (O) tai diém thit hai 1a E khac A. MC cat NB tai F. Chting
minh rang:
a) Hai tam gidc CAN va MBA dong dang; hai tam giac MBC va BCN dong dang
b) T giac BMEF noi tiép dugc duong tron
c¢) Khid thay d8i nhung ludn di qua A thi duong thang EF ludn ludn di qua mot diém
cd dinh
Bai 5. (2,0 diém)
Trén mot dwong tron cho 6 diém phan biét. Hai diém bét ki trong 6 diém nay déu

dugc nodi voi nhau bang mot doan thang mau xanh hoac mau doé. Chiing minh rang ton tai

mot tam gidc c¢é ba canh cung mau.
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SO GIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
TINH THANH HOA LOP 9 THCS NAM HOQC 2008 2009
MON THI: TOAN
Thoi gian lam bai 150 phiit, khong ké'thoi gian giao dé

PE THI CHINH THUC

beé s6 11
(DE thi c6 mot trang)

Bai 1: (4,0 diém)

Cho biéu thixc: P= + - :
(2—\/} 3+4/x  x++/x—6 X -9

x=3 Jx+2 9-x J_(1_3\/§—9J

1, Rat gon P.

_310+6v3(43-1)
\/6+2\/§ —\/g

2, Tinh gia tri cua P khi: x

Bai 2: (5,0 diém).

1, Giai phueong trinh: (x2- 3x + 2)(x? +15x + 56) + 8 =0
(x* +1)(y*+1) =10
(x+y)xy-1)=3

Bai 3: (3,0 diém) Cho x,y,z la cac s6 nguyén thoa man : (x - y)(y - z)(z - X) =X +y + z.

2, Giai hé phwong trinh : {

Chting minh: x +y + z chia hét cho 27.
Bai 4: (6,0 diém).
1, Cho tit gidc ABCD ndi tiép duong tron (0). Goi I la giao di€m ctia AC
va BD. Biét duwong tron (K) tam K ngoai tiép tam gidc IAD cit cac canh AB,CD ctia ti giac
lan lweot tai Eva F (E# A F # D).Duong thang EF cat AC, BD lan luot tai M,N.
a, Chitng minh tt gidc AMND noi ti€p trong duwong tron .
b, Chitng minh KI vudng gdc véi BC.

2, Cho tam gidc ABC can tai A va c6 géc A bang 36°. Tinh ti s& g—g

Bai 5: (2,0 diém)
Cho a,b,c 1a cac s8 dwong va cé tdng bang 1. Chitng minh rang :

19b® —a® 19¢®-b? . 19a% -¢3

+ <3
ba+5b®> cb+5c®> ac+5a’
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~ SO GIAODUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
// TINH THANH HOA LOP 9 THCS NAM HOQC 2007- 2008
MON THIL: TOAN
Thoi gian lam bai 150 phiit, khong ké'thoi gian giao dé

PE THI CHINH THUC

Dé 5012
(DE thi c6 mot trang)

Cau 1: (6,0 diém)

X2 +5X+X/9—Xx* +6

1) Rat gon biéu thirc: A =
) & 3x—x2+(x+2)\/9—x2

4 ~ 2 ~ aA N 1 1
2) Cho cdc s6 thue x,y,z thoa man diéu kién: X* +y? +2°+—+—+-—=6
Xy oz

3) Tinh gia tri cua biéu thirc: P = x2006 + 2007472008
Cau 2: (4,0 diém)
Cho ti giac ABCD c6 goc A vudng, goc D = 120° va cac canh AB = 23cm, AD = 4
cm, DC =2 cm . Goi M la trung diém cuia canh AD.
1) Ching minh BM 1 MC
2) Tinh d6 dai canh BC.
Cau 3: (6,0 diém)

6(Xx+Yy)=>5xy
1) Giai hé phuong trinh: {12(y+2)=7yz
4(x+1)=3zx

2) Cho s6 thuc duong thoa man diéu kién : x +y + z = 2008
x*+y* . yt+z* . ' +x*

> 2008
C+yt Y+ 24X

Chttng minh r?mg:

Cau 4: (3,0 diem)

Cho tam giac ABC, goi M la trung diém cta canh BC , duwong phan gidc ngoai cta
g6c A cat duong thang BC tai D. Duong tron ngoai tiép tam gidc ADM cat tia AB tai E va
tia d6i cua tia AC tai F . Goi N la trung diém cta EF. Chiing minh MN // AD.

Cau 5: (1,0 diém)

Cho hai tap hop A va B thoa man dong thoi 2 diéu kién a, b sau :

a) Trong mdi tap hop, cdc phan tir ctia né déu la cac s6 nguyén dwong phan biét va nho
hon 2008.

b) Tong s6 cac phan tt cta hai tap hop 16n hon 2008.

Chttng minh rang ton tai it nhat mot phan ti ctia tap hop A va mot phan it ctia tap hop B
c6 tong bang 2008.
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SO GIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI TINH
TINH THANH HOA LOP 9 THCS NAM HOQC 2006— 2007
MON THI: TOAN
Thoi gian lam bai 150 phiit, khong ké'thoi gian giao dé

PE THI CHINH THUC

bé s6 13
(DE thi c6 mot trang)

Cau 1. (8,0 diém)

2a-b N 5b-a
3a-b 3a+b
Chttng minh réng: A=1.

vGia, b thoa man 6a® —15ab+b?=0.

1) Cho Az\/

2) Goi x,,X,1a hai nghiém ctia phuong trinh x* —2x-1=0(x, <0) . Tinh gi4 tri biéu

thirc B :g\/xf —8X, —[X° =3¢ +X, +1.

34y=
3) Giai hé phuong trinh {x3+y—2.
y'+x=2

Cau 2. (4,0 diém)

2

Cho parabol (P): y = XT va duong thang (d): y=(m-1)x+1.

1) Chiing minh rang (P) va (d) ludn cit nhau tai hai diém phan biét M,N véi moi
gia tri cta m.
2) Tim cac gia tri caia m d€ OM = ON.

Cau 3. (3,0 diém)

Cho duong tron (O) ndi ti€p tam gidc ABC, cac tiép diém véi BC, CA, AB lan luot tai
D, E, F. Goi M la diém bat ky trén (O) va N, H, K Ian luot la hinh chiéu vudéng goc cia M
trén EF, AB, AC. Chting minh rang:

1. Céc tam giac MEN, MFH dong dang.
2. Tich cac khoang cach tit M dén cac canh ctia tam gidc ABC bang tich cac khoang
cach ttit M dén cac canh cua tam giac DEF.
Cau 4. (3,0 diém)
Cho tam giac ABC. O 1a diém bat ky nam trong tam gidc, cac tia AO, BO, CO cat cac
canh BC, CA, AB lan luot tai cac diém P, Q, R.

Chting minh rang; \/% + \/% + \/g—g >3y2
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HUONG DAN GIAI
PE SO 1 (2018-2019)

Ciu1.1) V4i diéu kién x>0, x = 4, ta co:

b_ Jx ~ X—/x -1 ] \/;+2_ X—=5
=2 Jx(Vx-2) || I+t (Vx+)(Vx-2)

VX1 ()= (x-5)

TR ) ()
St (Ve (Vx-2)

x(Vx-2) 1
(Ve+1)

TR

Vay P=@ (x>0,x % 4)

2) - Chting minh M 1a s8 chan

a=Y7++/50 =¥7+5V2 =,3/(1+\/§)3 —1+2
b=37-+/50 =7-52 =,3/(1—J§)3 =1-+/2)
M =a+b=(1++2)+(1-+2)=2

- Chting minh N 1a s6 chén
a+b=2;ab=(1+v2),(1-v2)=-1;a’ +b* = (a+b) ~2ab =6

N=a’+b’ = (a7 + a“b3)+(b7 + asb“)—(a“b3 + a3b4)

=a*(a’ +b*)+b*(a*+b°)-a’b’ (a+b)

(a®+b°).(a* +b*)+2
(

a+b)(a’+b* - ab)[(a2 +b?) - ZaZbZ} +2=2(7.34+1):2
Vay M, N 1a c4c s6 chan.
Chil
- Hoc sinh c6 thé'tinh M bing cich dwa vé phwong trinh bic 3: M*+3M =14 =0 gidira
dwoc nghigm M = 2. M6i yj dwéi diy cho 0,5 diém.
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M? =(%/7+J% +$/7—@)3 ~14+33[7+50 .3/7—@(%/74% +%/7—J%)
M®=14-3M < (M -2)(M*+2M +7)=0

SM=20i M2+2M +7=(M +1)° +6>0

- Hoc sinh ¢6 thé'chirng minh N la s6 chin bang cich dgt :

Sy =(1432) +(1-V2) 5 xay dung cong thirc Sua =25, + S, dé chira S li 55
chiin hoitc 6 the khai trién (1+/2 )7 +(1-42 )7 dé tinh N thi déu cho 0,54,

Cau 2.
1) Vi Phuong trinh X* + 2kx+4 =0 ¢4 hai nghiém X;,X, nén A 0.

2 2 ) X, + X, = =2k
< k-4>0< k>4 (1); Theo hé thiic Vi-et ta cé : .
XX, =4
Do dé:
2 2 4 4 2+X2 2 2_2 2
(ﬁj +[ﬁ} £3<:>X12+Z(2 £3<:>—(X1 . 22) <5& 0 +) =2%%, <5
X, X X X, X %, X X,

2 2
@(4k4 Sj £5<:>(k2—2)2£5<:>— 5<k?-2</5<0<k?*<2++5 (2)

Tir (1) va (2)suyra: 4<k’?<2++/5< —J2+-/6 <k<-2
Hoac 2£k3\12+\/§
Vay tat ca cac gid tri ctia k can tim la: —/2++/5 <k <-2 va 2<k<+2++5

Vay hé c6 nghiém duy nhat: x=y=0.
2) Tri theo v€ cac phuwong trinh (1) va (2) ta duoc:

(x/xz+1—\/y2+1)+3(x—y)=0<:>(x_y)£ X+Yy +3J=0

\/x2+1+\/y2+1

X+Yy
U +14+4y2 +1
Treong hgp 1: x—-y=0< x=y.Thay y=X vao (1) ta dwoc phrong trinh:

VX241 = x+1<:>{x2 +1=(x+1)

x=>-1

< x—-y=0 hoac +3=0 *)

Giai hé ta dvoc:x=0=x=y=0.
X+Yy

+3=0.
U +144/y? +1

Truong hop 2:
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X+Yy (3\/x2+1+x)+(3 y2+1+y)
2 2 +3= 2 2 )
Jx +1+\/y +1 Jx +1+\/y +1

Ta c6: 3WX2 +1+ %> 3X? + X = 3|+ x = 2|x|+ (|x|+x)

Tuwong tw: 3\ Yy’ +1+y>0
Suy ra: A>0. Truong hop 2 khong xay ra.

Xét A=

Vay hé c6 nghiém duy nhat: x=y=0.
Cach 2:

X+VX*+1=2y+1 VXP+1=2y—-x+1
N
y+4y:+1=2x+1 JYy2+1=2x—y+1

2y —x+1>1 (1)
2Xx—-y+1>1 (2)
X2 +1=4y* +4y +1-4xy —-2x+x> (3)

Vo +1=4x* +4x+1-4xy-2y+y* (4)
Trtt theo v€ cac phuong trinh (3) va (4) ta dwoc phuong trinh :
(x=y)[4(x+y)+6]=0< x=y hodc 4(x+y)+6=0:
Cong theo vé€ cac bat phwong trinh (1) va (2) ta duwoc: x+y >0, suy ra truong hop
4(x+Yy)+6=0 khong xay ra.
Treong hopX =Yy , thay vao (3) ta dwoc: x=y=0.
Cau 3.
1.Dit a=xy,b=x+y=aeZ,beZ,b’>4a (¥
Phuong trinh (1) tro thanh: a’b+b=a+2.

a+2
a’+1

Sb=

—a+2a’+1=a*-4:a° +1:>(a2 +1)—53a2 +1=5'a’+1

=a’+le{l;5}=a’ e{0;4} > ae{0;-2;2}

Néu a=0:>b=2:>{ Y0 L (xy)el(0:2).(20)

X+y=2
_{xzﬁ
= — = — 2
Néu a=—2:>b=0:>{xy 2@ Y \/—(loaiv‘lkhéngthéaménx,yez)
X+y=0 X=—/2
y=+2

Néu a=2:>b=g, loai vi khong thoa man be Z.
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Vay nghiém nguyén (x, y) cia phwong trinh da cho la: (0;2),(2;0).

Céach khic: Dua phuong trinh vé dang : (X + y)(xy)2 —Xy+(x+y-2)=0

Dit t=xy,teZ ta duoc phuong trinh dn t: (X +y)t? —t+(x+y-2)=0 (1)

Xy =-2 X=+2 X=—/2
Néu X+y=0:>xy=—2<:>{ y <:>{ V2 Hoéc{ \/\/:(Loai)

X+y=0 |y=—\2

*) Néu x+y =0, ta co phuong trinh bac2 an t:
(x+y)tP—t+(x+y-2)=0 (2

y=+/2

= A=1-4(x+Yy)(Xx+y-2)=20 < (x+ y—1)2 <

Al

< (x+ y—1)2 e{0;l} & (x+y-1)e{-L0;1} = x+ye{L2}
y= 1235

X
N 2 .
) Néu x+y=1= loai
: 145 ozl
Xy =
2
xy=0
JNEu x+y=2=1 _1=(%y)e{(0:2),(20)} (thoa man)
2

Vay nghiém nguyén (x, y) cia phuong trinh da cho la: (0;2),(2;0).

2.Cho neN’, Chitng minh rang néu 21 + 1 va 3n + 1 1a cic s8 chinh phuwong thi n

chia hét cho 40.

Giastr 2n+1=m’,3n+1=k* (mkeN") = m’lasdle = mlasdle.

=2n=m’-1=(m-1)(m+1)}4 , Suy ra:n chdn, k 1¢
Viklas61énén k -1,k +1 1a hai s§ chdn lién tiép va (3, 8) = 1 nén
Tir 3n+1=k’>=3n=k’-1=(k-1)(k+1):8=ni8 (1)

Khi chia mot s6 chinh phuong cho 5 thi s& du chi c6 théla 0; 1; 4. Ta xét cac

treong hop:

Néu n chia cho 5 du 1 thi 2n + 1 chia cho 5dw 3. (vo i)
Néu n chia cho 5 du 2 thi 3n + 1 chia cho 5dw 2. (vo 1i)
Néu n chia cho 5 du 3 thi 2n + 1 chia cho 5 dw 2. (vo i)
Néu n chia cho 5 du 4 thi 3n + 1 chia cho 5dw 3. (vo 1i)
Vi (5, 8) =1 nén ttr (1) va (2) suy ra n chia hét cho 40.
Vay N5 (2)
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1. Tl tinh chat cta hai tiép tuyén cat nhau, suy ra: Ol L BC,
— ABI =BOI (VicimgphuvéiB/AB ).
— cos ABI =cos BOI = OB izlz ABI =BOI =60° (1)
OA 2R 2
Tt tinh chat ctia hai tiép tuyén cat nhau suy ra OF, OF Tan luot 1a cac tia phan giac
cuia cac géc COM va MOB. Suy ra:

F/oﬁ_COTM mE_MTOB:Eﬁ m+m_COM;MOB B‘;C_ga 2

T (1) va (2) suy ra: ABI = EOF =60° hayQﬁ =QOE = Tt giac OBEQ noi tiép.
2. Ta c6: OQB =OEB ( cting chédn cung OB ctia duong tron (OBEQ) ).

OEF =OEB (tinh chat hai tiép tuyén cit nhau ).

. GQB - OEF hay GOP — OFF

= AOQP ~ AOEF (g.9) (vico OQP OEF QOP la géc chung) = ES % (3)

Vi tir gidc OBEQ ndi tiép va OBE =90°,QBE =60° nén:
OQE =180° —~OBE =90°; OEQ = OBQ = OBE — QBE = 30°
= AOQE vuong tai Q va ®:300.

0Q . — . .. 1
= —=8INOEQ =sin30" == 4

OF Q 5 (4)

T (3) va (4) suy ra: §=%<:> EF =2PQ.

3. Vi AOQP ~ AOEF theo ti s§ dong dang % 2 nén

Soo _1_ ¢ _Soe _OMEF _REF

=—< = = = 5
Sor 4 Qg 8 8 ®)

Ké qua O mot duong thang vudng géc véi OA, cat AC, AB theo thtt tu tai H, K. Ta
co:

BKO = BOI =60° ( Vi ciing phu véi BAO )
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HC = KB = OB.cot BKO = OB.cot 60° =

&=

EF = FM +EM = FC + EB = (HF — HC)+(KE — KB) = (HF + KE) - (HC + KB)

— (HF + KE)-2HC > 2JHF KE - 2% ()

J3
Mt khac, FHO = AOC = 60°, EKO = AOB = 60°nén dé chtiimg minh duoc
AHFO ~ AKOE ( vi cung dong dang véi tam giac OFE)

2
_HF _HO i KE-OKOH =OK? = (_R 0): 2R (7)
~OK  KE sin 60 J3

4R 2R
REF (( J3 J R?
8 8 43
Déu “ = xay ra khi va chi khi KE=HF =OH =OK < FM =EM < MC = MB < M
la diém chinh gitta cung BC.
Vay dé tam giac OPQ c6 dién tich nho nhat thi M 1a diém chinh gitta cung nho BC.

R2
43

Cach khéc: Vi AOQP ~ AOEF theo ti s6 dong dang % —2 nén

Tix (5), (6), (7) suy ra: Sgpg =

Gid tri nho nhat bang

SZ: :ZQSOPQ: ZEF :g(SABOC_SAEF) S(ZOABC SAEF) (RI SAEF)

St dung cong thizc : Hé-Rong. Tinh dién tich S ctia tam giac c6 d6 dai ba canh a, b, c.
(a+b+c)(a+b-c)(b+c-a)(c+a-b)

SN

<(a+b+c)[(a+bc)+(b1fca)+(c+ab)]3[(a+b+c)2J2©s<(a+b+c)2
16.27 4.3V3 433

Serq = (R V3-8, ) [R V3- (AE+4_E3F\/g FA)ZJ

=% w5 LAE( El\;lf;/l\ﬁF )+ AF ] J { w5 LAE( Ei;\l;gC)+AF]2]

=% 2 3. [AE+EB43\(/§F+FC)]ZJZ%[Rz@_%J

o) oz

Caub5. Tacd X+Yy+1l=zSz2+xy=x+y+1+xy=(x+1)(y+1)
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X+yz=X+y(x+y+1)=x+xy+y>+y=(x+y)(y+1)
y+xz=y+x(x+y+1)=(x+y)(x+1)

X3y3
=P= 5 3 3
(x+y) (x+1)"(y+1)
(x4 y)" > 41y . .
Vi{ x>0 =P< y - y
y>0 4xy(x+1)"(y+1)  4(x+1)(y+1)

Ap dung bét dang thitcc AM — GM cho ba s8 thire duong, ta co:

2 2 2
x+1:5+5+1233x—<:>(x+1)3227x o 0<—X 3£i.
2 2 4 (x+1) 27
y:* _ 4
Tuong ty: 0< <—
ST ey
P= <——.—=——Dau“="xayrae{ 2 2 =
4(x+1) (y+1) 427727 729 Y eyl L 275

4
Vay MaXP:%, dat duoc tai {

Cach khac:

1 (x+y2)(y+x2)(z+xy) x+yz y+xz (z+%) (x y 2 Y
E= Y = VXY :§+z ;+z —+1

Xy
1 2 2
—:(1+ﬂ+ﬁ+ ZZJ(L+1J :{1+(l+ijz+zz}[i+lj
P X 'y Xy Xy Xy
X 4

X+y=2z-1nén:

Xy oy (x+y)

%2(1+ 22+22)[( 4z . +1J2 =(1+ Z)Z{(Zizl)z +1J2 =[£+)21)+z+1J2

2 2
:>£2(6+1—+§2+t) = 6+(E+§J+(§2+1+£j
P t ot t 4 t© 8 8

2
> 6+2\/E.§+33§2.1.£ 1 pe b
t 2 Ne'ss) 4 729

Dau “="xayra <t=4,x=y< x=y=2,z=5.
Lién hé ban word Zalo: 039.373.2038
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X=y=2
Vay MaxP = -+ dat dwoctai 1« 7. ",
729 7=5
PE SO 2 (2017-2018)
Caul.
1. Véi diéu kién x >0,x #1, ta co:
o x—24/x Ix+1 2x—-24x +1

(VX —1)(xx1) X (xadx+1) " Vx(Jx-1)(xe X +1)

\/;(X—Z\/;)+(\/;+l)(\/§—l)+2x—2\/;+1
\/;(\/;—1)(x+\/;+1)

iy

_\/;(ﬁ—l)(x+ x+1)

_ (Vx-1)(vx +2)  Jx#2

(ﬁ—l)(x+\/§+1) X+/x+1

Ta c6 véi dieu kien X >0,Xx 1 => x+/X +1>Jx +1>1

=0<P= \/§+2 <\/;+2:1+L<2
X+4X+1 \/§+1 \/§+1
\/§+2

Do P nguyénnénsuyra P=1< =1< x=1 (loai).

X++/X+1
Vay khong c6 gia tri cia X d€ P nhéan gid tri nguyén.
Cha y: C6 thé'lam theo cich sau

B Jx+2
x+\/§+1

Néu P=0=—/x-2=0 v li, suy ra P #0 nén dé ton tai X thi phuong trinh trén c6
A:(P—1)2—4P(P—2)20 & 3P +6P+1>0< P2—2P+1$%©(P—1)zs%

P & Px+(P-1)v/x + P-2=0, coi day 1 phuong trinh bac hai ctia /X .

Do P nguyén nén (P -1)” bing 0 hoic 1

+) Néu (F’—l)2 =0« P =1 x=1 khong thoa man.

P=2
+) Néu (P—l)2=1<:{ = P =2 2x++/x =0 < x =0 khong thoa man

Vay khong c6 gia tri nao ctia x thdéa man

pvixe |1 3 _\3-1
2J3-2 2342 2
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nén X= 1a nghiém ctia da thite 2x* +2x—1.

2% (2¢° +2x=1)+2x+1  2x41

Podo P= (2x° +2x-1)+x+1 -

3-4/3.

Xx+1

Cau 2.
1. Phuong trinh (m-2)x* -2(m-D)x+m=0 < (x-1)((M-2)x—m)=0 c6 hai nghiém
khi va chi khi m# 2. Khi d6 2 nghiém ctia phwong trinh 1a a=1va b= lZ
m —
Hai nghiém d6 la d0 dai hai canh géc vuong cta tam gidc vudng suy ra

>0 m<0 hodc m>2.
m-—2

(m-2)° 5. m-2

1 1 1 1
Tt hé thtt'c — + — == trong tam giac vudng ta c6— +
v a.2 b2 h2 g g g 12 m2 4 m

e
2

Véi m_2:%<:>2m—4:m:>m=4 (thda man)
m

m-2 1

Véi =——<:>2m—4:—m:>m:£(loai)
m 2 3

Vay m=4 la gia tri can tim.
2. DKXD: x+y=#0

8(X* +y?) +4xy + > _13

. \ ) . (x+y)’
Chia phwong trinh (1) cho (X + y) ta dwgc hé 1

X+Yy

2X + =1

1
(x+y)’

1 1
X+y+——|[+(x-y)=1 - —v)=1
[ y X+YJ (x-y) (X+y+x+yj+(x y)

2
5[(X+Y)2+ }+3(X—Y)2=13 5(x+y+i) +3(x—y)? =23
X+y

5u? +3v® =23 (3)

batu=x+y+
u+v=1 4)

1y,v:x—y(DK:|u|22), tacéhé{

Tt (4) rat U=1-V, thé vao (3) ta duoc

5u% +3(1-u)’ =23 < 4u° -3u—-10=0 < u =2 hoic u=—%.

5
Truong hop U= 2 loai vi |u<2.

X+ y+i=2
Véi U=2=V=-1 (théa man). Khi d6 ta c6 hé X+y
X-y=-1

Giai hé trén bang cach thé X =-1+Y vao phuong trinh dau ta duoc
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1
2y -1+
y 2

1= 2 < y=1.Vay hé c6 nghiém duy nhat (x,y) =(0;1).

1.Tacd (1) < (y-2)(y-3)+56=(y—2)x*+(y-2)(y-4)x

<:>(y—2)[x2 +(y—4)x—(y—3)}=56

< (x-1)(y—2)(x+y—-3)=56.

Nhén thdy (y—2)+(x—1)=x+y—3, nén ta phai phan tich s6 56 thanh tich ctia ba s&

nguyén ma tong hai s6 dau bang so con lai.

Nhu vay ta co
+)56=17.8=(xy)=(2,9)
+)56=7.1.8=(xy)=(8;3)

+) 56 =(-8).1.(-7)=(xy) =(-7;3).
+) 56 =1.(-8).(-7)=(x;y) =(2;,-6)
+) 56 =(-8).7.(-1) = (x;y) =(-7;9)

+) 56 =7.(-8).(-1)=(x;y) =(8;-6).

Vay phuong trinh c6 6 nghiém nguyén nhu trén.

2.Do p-5:8 nén p=8k+5 (keN)

Vi (axz )‘”‘*2 —(by2 )4k+2 E(axz —byz)f p nén Qikiz Bk _pikiz gk

Nhan thé’y Qikr2  yBkrd _ k2 y8k+4 _ <a4k+2 + 2 ) B+ _ pak+2 (X8k+4 + y8k+4)

DO a4k+2 n b4k+2 _ (a2 )2k+1 +(b2 )2k+1 :(az +b2) — p V‘a b < p nén X8k+4 + y8k+43 p (*)
Néu trong hai s6 X, Yy c6 mot s6 chia hét cho p thi ttr (*) suy ra s6 th hai cling chia
hétcho p.

Néu ca hai s6 X,y déu khong chia hét cho p thi theo dinh li Fecma ta ¢4 :
8k+4

x¥* = x"1 =1(mod p), y*** =y =1(mod p)

= x4+ y¥** = 2(mod p) . Mau thuan véi (*).Vay ca hai s6X va y chia hét cho p.
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VAR
<

b5

1. Chitng minh: IBI,C 1a t& gidc ndi tiép

I, la tdm duwong tron bang tiép doi dién dinh A va I1a tam duong tron ndi tiép tam
gidc ABC, tir &6 suy raBl, 1 BI,CI, LCI

( Phan giac trong va phan gidc ngoai cing moét goc thi vudng goc véi nhau).

Xét tix gidc 1BI,C c6 IBI, +ICI, =180°

Tt d6 suy ra t& giac IBI,C la t& gidc ndi tiép dwong tron duong kinh 11, .

2. Chitng minh NI, 1a tiép tuyén cta duwong tron ngoai ti€p tam giac

Nhan thay bdn diém A I,N, 1, thang hang (vi cling thudc tia phan gic caa BAC ).
Do NP 1a dwong kinh ctia (O) nén NBP =90°, M 14 trung diém caa BC nén

PN L BC tai M

Ap dung hé thitc lugng trong tam giac vuong PBN ta c6 NB? = NM.NP

Vi BIN 1a goc ngoai tai dinh I cua tam gidc ABI nén BIN =%(KBTZ + @E) ()]

e~

BAC

Xét (O): NBC = NAC = .

(cing chan cung NC)
. NBI - NBC + GBI - £ (BAC + ABC) (@)

Tw (1) va (2) ta co BIN =NBI nén tam giac NIB can tai N
Chitng minh twong tu tam gidc NIC can tai N
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T d6 suy ra N 1a tam duong tron ngoai tiép tam giac IBC, cling chinh 1a tam cta
duong tron ngoai tiép ti gide 1BI,C = NI = NB* = NM.NP

Vay NI, 1a tiép tuyén cua duong tron ngoai tiép tam giac 1,MP
3. Chting minh DAI = KAI,

Goi F la ti€p diém cua duong tron (I) véi AB.

Xét hai tam gidc AMNB va AFIA c6: NBM =%I§6\TZ = IAF

= AMNB dong dang v6i AFIA.

NM NB NM NI
Suyra ——=-—ma:ID=IF, NI=NBnén ——=—="
FI 1A ID 1A

Ta cé:

MN //ID nén £ZMNI, = DIAsuy ra ANMI, dong dang véi AIDA

— ZNI_M = ZDAI (1).

Do NI, 1a tiép tuyén cua duong tron ngoai ti€p tam giac 1,MP nén

—

Tir (1) va (2) ta c6 DAI = KAI,

2

xz Yoo,
) <t
Cau5.Tacd P= 2XZ +— +X+22: Zyz s X
y'+yz Xze+yz Xx+z y° 4 X1 142
yz yz X
X y 2z
y 7 1+T a’ b*>  1+2¢?
Y X T T @l 140
Y X o142 toad +e
z y X
trong do a’ :i, bzz%, czzé (a,b,c>0)
Nhan xét rang a’. b’ :ézcizzl (do x>1z).
2 2 a’(a*+1)(ab+1)+b*(b®+1)(ab+1)—2aba*(a*+1)(b*+1
Xét ? + ? _ 2 = ( )( ) 2( 2( ) ( )( )
b’+1 a’+1 ab+1 (a® +1)(b*+1)(ab+1)
2 12)\? _ 3 13 NY
:ab(a b ) +(a b)(a b)+(a b) 0
(a2+1)(b2+1)(ab+1)
2
2 2 -
Do dé — b”_, 2ab € 2 (1). Dang thikc xay ra khi a=b.

—+ > = =
b*+1 a’+1 ab+l 1 , 1+c
c
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Khi dé i+1t202_§:2(2(1+C2)+(1+C)(1+2c2))—5(1+c)(1+02)
l1+c c*+1 2 2(1+c)(1+¢?)

C1-3c+3¢2-¢®  (1-c) g <
= 2(1+C)(1+C2) - 2(1+C)(1+C2) >0 (dO C_l) (2)

Tir (1) va (2) suy ra diéu phai chimg minh.Déng thttc xay ra khi
a=b,c=lex=y=z

PE SO 3 (2016-2017)

Cau 1.
1. Diéu kién dé P xacdinhla: x>0;y>0;y#1;x+y =0 .

P:x(1+\/§)—y(1—\/§)—xy(\/§+\/?) _(x—y)+(x x+y\/§)—xy(\/§+\/§)

(eey e )f-y) () dx)e- )
_(\/;+\/§)(\/_—\/V+x—\/ﬁ+y—xy) =x/§(x/§+1)—\/§(x/§+1)+y(1+\/§)(1—x/§)

(e ) e B
kv ey oyl ) -y (- V)

1-) t-)
R+ -7

2.P=2 & \/;+\/E—\/;=2véisz;yzO;y¢1;x+y¢O
c»\/;(l+\/;)—(\/§+1)=1©(\/;—1)(1+\/;)=1
Taca: 1+ [y >1= Yx-1<1 ©0<x<4 =x=0;1;23;4
Thay vao P ta c6 cac cap gid tri (4; 0) va (2; 2) théa man
Cau 2.

1.Taco:

(x> =D(x+3)(x+5)=m @

S (X+D(X+3)(x-D(x+5)=m

& (X2 +4x+3)(X* +4x-5)=m (2)
Dit Y=X+4x+4=(x+2)*20 (VXxeR).Khidé(2)c6dang:
(y-D(y—9)=m hay y*-10y+9-m=0  (3)
Phuong trinh (1) c6 bon nghiém phan biét twrong duong véi phuong trinh (3) ¢6 hai
nghiém dwong phan biét Yy, >y, >0.
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A =16+m>0
S=y,+Yy,=10>0 < -16<m<9 (4)

=

Khi Y;,Y;1a hai nghiém dwong phan biét ctia phuong trinh (3) thi phuwong trinh (2)
tuong duong voi :

X? +4xX+4-Yy, =0 hogc X* +4x+4-y,=0

Goi x1, x2 1a hai nghiém phan biét ctia phwong trinh : X* +4X+4 -y, =0

Goi x3, x4 1a hai nghiém phan biét cua phwong trinh : X2+ 4X+4— y,=0

Ap dung dinh ly vi-et cho cac phuong trinh (3), (5), (6) ta ¢6

i i i i_X1+X2+X3+X4_ -4 i —4 _ 4(y1+Y2)_32
XX X X XX XX, 4=y, 4-y, 16-4(y,+Y,)+ VY,
40 — 32 8

T16-40+9-m -15-m
< M=~/ (thda man)

X*=2+xy> (1)
v =2+%xy (2)

- Trir trng vé€ hai phuong trinh ctia hé ta duoc;

2. Giai hé: {

= 3
X -y =xy* - Xy (X-yY)(xy+x+y)=0= X=Y 3)

Xy+x+y=0 (4)
- Thay y = x ttr (3) vao (1) ta dwoc phuong trinh :

x=-1
X2=24x o (X+)( -2x+2)=0< | x=1-+/2
x=1++/2

Vay ta duoc cac nghiém (x; y) la :
(-L-1; @-v2;1-v2); (@1+v2;1+42)

—X
-Tk (4)suyra ¥ = m ( vix =-1khong phai la nghiém cua (4)). Thay y vao (2), ta

X2 —x°
G ———=2+—— X'+ X —x*-4x-2=0
(x+1) X+1
S (C+2x+2)(C—x-1) =0 x2—x-1=0 (ViX* +2X+2=(x+1)* +1>0)
x=1-/5
2N
x=1++/5
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vsi Xx=1-5=y= =—3—\/§.Tadusoc (x;y) =(1-+/5;-3-+/5) 1a

o

N

&

nghiém cta hé.

—/5-1
- Véi x=1+5= y= > :_3+\/§.Tac’[u’oc (X;y)=(1+\/§;—3+\/§) la

&

nghiém caa hé.
Vay hé da cho c6 5 nghiém: :

(-L-1: @-v2:1-v2); (1+v2:14+2),(1-5:=3-+5)
(1++/5;-3++/5)

Cau 3.

1.Taco:
P —1=(p*)™ -1 =(p* -1).A=(p-D(p+1(p* +D.A (1) (AeN)
Vi P 1a s6 nguyén t6 16n hon 5 nén p 1a s6 1¢, suy ra p — 1, p +1 14 hai s8 chdn lién
tiép

=((pP-D(p+D):4 (2
Vip -1, p, p+1 1a ba s tu nhién lién tiép nén (P —1) p(p +1):3. Nhung p khong
chia hét cho3nén (p—-1)(p+1):3 (3
Vi p khéng chia hét cho 5 nén p ¢6 mét trong cac dang 5K 1, 5k £2
_Néu p=5k+1¢y p?=25k*+10k +1=5n+1
-Néu Pp=5k£2hi p?=25k*+20k +4=5l-1

Ca hai truong hop trén déu chota p* —1=50:5 4) ((n,l,geN)

Vi 3, 4, 5 la cac sO nguyén t0 cung nhau tirng d6i mot nén te (1), (2), (3), (4) suy ra
p*™® —1 chia hét cho 4.3.5 tic 1a chia hét cho 60

2. Vi vai tro ctia X, y, z binh dang nhau, khac nhau d6i mot nén ta cé thé gia st
X<Yy<Z Khido, goitlathuwong cta phép chia X4y 2%yt Suyra:

3,8 3,8

x3+y3+z3=tx2y222<:>z=tx2y2—x +2y >tx2y2—x jg =tx’y* —x—-y (1)
Z X’y
o242 . 1 1
-Néu tX°y" —x-y<0 (*) thit<—+—5-<2=t=1
Xy - Xy
Thay t=1vao (*), ta dwoc X'y —X—-y<0=>xy—x-y<0= (x-1)(y-1 <1

=>x=1
=y -y<0sy(y-1)<0 (vdly)
Vay tX’y* —x-y>0 (2)
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-Twe (1), 2)suy ra: 2> > (tX°y* —x—y)* (3)

-Mitkhdcvi X+ y*+2° =tx°y?2’ nén X+ y 2 =X +y 2722 (4)
-Twe (3) va (4) suy ra:

X2+ y° > (XY = x - y)?

S X+ y 2ty =2ty (X + y) + X2+ 2%y + yP

= X3+ yP 2ty (x+ y) > t2xty?

3 3 2,,2
<:>txy<x +y +2§x3y (xX+y)
X’y
Sty <2 i+l +i3+i3 (5)
X y) X'ty

-Néu X =2 thi yz3:>txy26>2(£+1J+i3+i3>2 l+£ +i3+i3
2 2) t2° t2 X y) tx ty

Diéu nay mau thuan véi (5).

Vay x = 1. Khi d6 (5) tro thanh :

ty<2+£+1+i3 (6)

y t ty

-Néu y =4 thi ty24>2+E+1+i322+£+1+i3.Di‘éunéyméuthuénvo’i
4 t t4 y t ty

(6).

Vay ye{2;3} (Viy>x=1)

[ +y®=9:7?

+Néuy=2thi{ x<y<z <<x=Ly=2z=3.

x=Ly=2

x*+y®=28:7°

+Néuy=3thi{ x<y<z .(Loai)

x=1Ly=3
- Thi lai ta thay (x, y, z) = (1, 2, 3) va cac hoan vi ctia né théa man.
Vay thuwong cua phép chia x> + y3 +2%:x° y222 la
t=1.

Cau 4.
a) + Chtng minh t&t giac BONC ndi tiép.
- ViBD, DC 1a cac tiép tuyén cua duong tron (O)

nén ta co :
OBD = OCD = 90°
— OBD +OCD = 90° +90° =180°
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Suy ra, t giac OBDC noi tiép (1)
Mt khac :
BAC = DBC ( Cung chan cung BC)
BAC = DNC (ViDN // AB)
= DBC =DNC
Suy ra t& gidc BDCN noi tiép (2)
- Tt (1) va (2) suy ra 5 diém B, O, N, C, D cung thudc mot duwong tron.
Vay tit gidc BONC la t¢ giac noi ti€p
+ Chttng minh tam gidc ABN can
Tacod:
ANO = OBC ( Vi cing bu véi g6c ONC)
OBC =0CB (Vi tam gidc OBC can tai O)
OCB =ONB ( Vi cing chan cung OB)
= ANO = ONB
Suy ra NO la tia phan giac ctia goc ANB. (3)
Mat khac :
ON L DN (Vi OND =90° 1a géc ni tiép chin nira dwong tron)
DN // AB ( gia thiét)
= ON L AB (1)
Tt (3), (4) suy ra tam giac ANB c6 duong phan giac goc N dong thoi la dwong cao.
Vay tam gidc ANB can tai N.
b) - Xét tam giac DBM va tam giac DNB, ta c6 :
BDN 1a géc chung
BND = MBD ( hai gc noi tiép chan hai cung bang nhau )
= ADBM ~ ADNB (9.9)
DB DM
= _——=——<DB*=DM.DN (5
DN DB
- - Xét tam giac DIB va tam gidc DBA, ta c6 :

ADB 1a gbc chung
DBI = BAD ( gbc tao bai tia ti€p tuyén va day cung )
= ADIB ~ ADBA (g.9)

:%=ﬂ@ DB* =DI.DA (5)
DA DB

TAI LIEU TOAN HQOC
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DM DA
Tix (4) va (5) suy ra: DI.DA=DM.DN <51 "DN
Tt d6 két hop véi ADN la goc chung suy ra
ADIM ~ DNA (c.g.c)
= DIM = DNA
Suy ra t giac ANMI ndi ti€p
Taco:
NAD = IMD ( cting bt véi géc IMN)
NAD = CBI ( cing chan cung CI)
= CBI = IMD
Két hgp vdi goc KBM chung, suy ra :
AKMI ~ AKBM (c.g.c)
KM KB
= ——=—
KI KM
= KM? =KI.KB (6)
Mat khac :
KDI = BAI ( Hai goc so le trong )
DBI = BAI ( Cung chan cung BI )
= KDI = BDI
Két hop véi goc BKD chung, suy ra :
AKDI ~ AKBD (9.9)
KD KB
= —=—
Kl KD
= KD* =KI.KB (7)
T (6) va (7) suy ra: KM =KD
Vay K 1a trung diém ctia DM.
c) Gia st PI ¢4t BC tai L, IQ cit AB tai S.

Taco:

Pl Bl IL

DK~ BK KM (ViPL/MN; dinhli ta let) 8)
Pl QI IL

aS - s ~gs (ViAB//PL;dinhlitalet) 9)

ViDK =KM nén tt (8) suy ra : PI=1IL
ViPI=IL nén ttt (9) suy ra: AS=BS
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o P . AS SI  BS . )
Gia st SI cat DK tai T, suy ra: E = ﬁ = ﬁ ( Binh 1y Talets ; AB // DK) (10)

Vi AS =BS nén ttr (10) suy ra: T la trung di€ém ctia DK, hay G trung véi K.
Vay ba diém Q, I, G thang hang.

Cau 5.
Khong mét tinh tdng quat, ta ¢ thé gia st a>b>c. Khi do6:

5:a+b+cs3as6<:>§Sas2:(a—l)(2—a)20 *)
Mat khac, vi 0<b,c <2 nén
(b-2)(c-2)>0

<bc>2(b+c)-4
<bc>2(B-a)-4=6-2a (*¥)

Do d6

A=~a+b+c =va+b+c+2vbe >a++5-a+26-2a (Theo (**))
<:>A2\/5+\/3—a+2\/§\/§+2:\/5+\/m=\/§+ 3-a++2

vi (\/§+\/ﬁ)z=a+2 a(3—a)+3—a=3+2\/ﬁ=3+2\/(a—1)(2—a)+2
>3+242=(\2+1)>  (vi (a-1)(2-a)>0, theo (*))

Nén \/5+«/3—a2\/§+1

Vay A2242+1

0<a,b,c<2:a+b+c=5

Dau bang xay ra khi (a-1)(2-a)=0 <a=b=2;c=1
bc=6-2a
Vay gia tri nhé nhat cua biéu thic A la 242 +1. Pat duoc khi (a, b, ¢) = (2, 2, 1) va
cac hoan vi.
DE SO 4 (2015-2016)
Cau 1.

(a-3/a a+3/a 9 (\/5—3)2—(5”)2 a-9
Y A_(\/a+3_x/5—3 J.(\/E—EJ—\/E (\/5—3).(\/5+3) a

:a—6\/5+9—(a+6\/§+9):12\/5.
b) Cé M = A+a=a-12JE=(JE-6)Z 36> -36.

Dau “=" Xay ra c>\/5—6=0<:> a = 36.
Vay MinM =-36 < a =36.
Cau 2.
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a) biéu kién x#0
2
Tacd 42X 129, X 3.0 (v

X" 2% +9 X* 2x2+9
2 2
Dit t=—% (tz0)=t2=_ % 1 2X+9
J2x% +9 2x°+9 t X

Khi d6 phwong trinh (*) c6 dang

tlz+2t—3:0<:>2t3—3t2+1:0<:>(t—1)2(2t+1):0<:> 1

x>0

2

hwong trinh vo nghiém
2x°+9=0 P & e

-Véit=1=x= 2x2+9<:>{

x<0 x<0
- Voi t=—1:>—2x=\/2x2+9<:> ) , SN, <:>x=—i Vay phuong
2 4x°=2x"+9 2x° =9
3J_

trinh da cho cé nghiém x=-——

b) Thay (2) vao (1) ta duoc
XX -y’ :(y2 —5y2)(4x— y) < 21x° -5x*y —4xy’ =0

x=0
x(7x—4y)(3x+y)=0< X=;y

w=_J

L 3

- Véi x=0thay vao (2) ta dwoc y =142

- Voi x= ; y thay vao (2) ta duoc —% y? =4 phuong trinh vd nghiém

- Véi x= —%thay vao (2) ta duoc y2 =9 y =23

Vay hé phuong trinh da cho c6 nghiém
() = (0:2):(0i~2)i(~£:3);(1:-9)
Cau 3.

a) Néu x=0= y=1 thdéa man

Néu y=0= x¢Z khong thoa man

Xét x#0;y #0 phuong trinh da cho cé dang

4.54x (54X +1) = 4.54C.y° & (427% +1) = (6xy)’ +1

Dat 4.27x> =a;6xy =b ta dwoc phuong trinh
(a+1)’=(b +1)(b*~b+1) (*)
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Tt (*) ta thdy b+1>0. Goi UCLN(b+1Lb*-b+1)=d

b+1:d , ) )
:{bz T b’-b+1=b(b+1)-2(b+1)+3:d = 3id
Mit khéc (a+1) =(4.27x°+1)khong chia hét cho 3 nén 3 khong chia hét
d=d=1=(b+Lb’-b+1)=1

Tt (*)nhan thdy tich hai s6 nguyén t6 cing nhau la mét s6 chinh phuong nén phai
, |b+1=m? )
cd {bz b (m;n e N ;m22,m’ > 4)

Tac6 n =(m?-1) —(m? -1)+1

ond= (m2 —1)2 —(m2 —2) (1);n’ = (m2 —2)2 +(m2 —1) (2)

T (1) va 2) = (m2 - 2)2 <n’*< (m2 —1)2 v0 ly suy ra phuong trinh (*) vd nghiém.
Vay phuong trinh c6 nghiém duy nhat (x;y) =(0;1).

b) Gia st phuong trinh da cho c¢6 nghiém nguyén duong, xét (x,;Y,) la nghiém ma
(X, + ¥, )1a nho nhat.

Do vai trd ctia X;; Y, binh dang nén khong mat tinh téng quat ta gia st X, < Y,.

Ta cod X; —mMX,y + Ys +1=0= y,1a mot nghiém cta phuong trinh

yi—mxy+x5+1=0 (1)

Yo+ Y, =mx, (2

=Yy, nguyéen
yo-Y1:X§+1 (3) '

Suy ra phuong trinh con mét nghiém y, théa man {

duong = X, + Y, <X+ = Y.<V,

2
- Néu x, = Yy, thay vao phuong trinh da cho ta duwoc m= % =2 +% =Y, =1 (do
0 0

m; Yy, nguyén duong) suy ra m=3.
-Néu X, <Y, =Y, thitle 3) suy ra y5 =x; +1< (Yo — % ) (Vo + %) =1 (v 1i)

Yo =X, +1

-Néu X, <Y, <Y, thi { nén tir (3) suy ra (X, +1)(X, +2) < x5 +1< 3%, +1<0

1=70
vo li

Vay m=3 la gid tri can tim.
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— — —

a) Tac6 AMN = MBH + MHB; ANM = NCH + NHC
Ma MBH = MCH; MHB = NHC

Suy ra AMN = ANM = AAMN can tai A

b) Keé tidp tuyén AX ctia (O) = XAB = ACB

Ma ACB = AFE (vi ttr gidc BFEC néi tiép);

— XAB = AFE = Ax//EF = OA L EF.

Tuong tew OB L FD;0C L ED.

Lai c6

Suac = Sacor + Senor + Seoo :%OA.EF +%OB.DF +%OC.DE

=%R(EF +DF +DE):%AD.BC

AD.BC

Suy ra chu vi tam gidc DEF la

Ma R, BC khong do6i, suy ra chu vi tam giac DEF 16n nhat khi AD 16n nhat < A
la diém chinh gitra ctia cung BC 16n.

c¢) Theo a) AAMN can tai A= AKla duong trung tryc caa MN.

Tam O’ cua dwong tron ngoai ti€p tam giac AMN la trung diém cua AK

= AMK = ANK =90’

Chting minh dugc tit gide HIKJ la hinh binh hanh = HK' di qua trung diém G cua
J.

Nhan thdy IMH = MHF = MHI = AIMH can tai | = MI = IH

Twong ty: JN =JH

Chitng minh dwoc

ABIM dong dang véiACIN (g—g) = NI I _IA 15/ /Bc.

BI JC BI JC
Ma HK di qua trung diém G ctia J nén ciing di qua trung diém P cua BC.
Ma B,C dinh nén P c0 dinh.
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Cau 5.
2a°+3b° 2b°+3c® 2¢°+3a°
+ +

215(a3+b3+c3 —2).

ab bc ca
Ta chting minh % >5a’ ~10ab* +10b* va,b >0 (1)
That vay
% >5a° ~10ab’ +10b° < 2a° +30° —ab(5a’ ~10ab’ +10b*) = 0
2a° -5ab+10a%h® ~10ab* +30° > 0 < (a—b)* (2a+3b)>0va,b >0
Tuong ty ta co: W >5p° —10bc* +10c® (2);% >5¢®~10ca” +10a° (3)

Cong theo cac vé& ctia bat dang thike (1); (2); (3) ta duoc
2a° +3p° N 2b° +3c® N 2¢® +3a°
ab bc ca

Ma ab® +bc? +ca’ =3
220430 207 +3¢ 20T +3a >15(a’ +b° +¢*)-30=15(a° +b° +.¢* - 2).
ab bc ca

Déau “=" xay ra <>a=b=c=1

215(&3 +b° +c3)—10(ab2 +bc? +ca2).

DE SO 5 (2014-2015)
Cau 1.
1) Diéu kién: x> 0;x ;t%;x;tl

Pat Vx=a;a>0 = x=a?, ta co:

A 2a2—1+a+2a3+a2—aJ (az—a)(l—a)_
1-a’ 1+a* ) 2a-1
A:_(a+1)(2a—1)Jr a(a+1)(2a-1) ]'a(a—l)(l—a)_
| (1-a)(a+1) (a+1)(a®—a+1) 2a-1

A:_(Za—l)Jr a(2a—1))}a(a—1)(1—a) .

| (t-a) (a®-a+l 2a-1
Al 1 a | p2ahi-a)
(1-a) (az—a+1) 2a-1
1 ~1
A= Vay: A=—— =
a’-a+1 Vay: A X—+/X +1
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1 1
__Q—
7T x—Ax+1

& x—/x+1<7 (do x—\/;+1:(\/_—%j +%>0)
& X —&—6<o@(&—s)(&+2)<o@&—3<o

< 0<x<9

1
> =
7

0<x<9

Da6i chiéu vdi diéu kién ta duoc: 1
X # 7 x#1

Cau 2.

) X#-1
X°—=X—=-2#0
1) DKXD: SIXE2

2
X" —=5x=2#0 5+ 33
2
Nhan thdy X =0 khong la nghiém cta phuong trinh.
Khi X #0 thi

X #

Phuong trinh da cho < 1 3 2=0.
2 2
X-1-— X-5——
X X

2 1 3
batt=x- v ta duoc phwong trinh biéu thi theo ¢ 1a -1 15 =

StP-5t+6=0=t=2:t=3

Véit=2:>X—z=2<:>X2—2X—2:0<:>X=1i\/§ (thoa man)

X
+ [
Véit=3:>x—g=3<:> x2—3x—2:0<:>x=3_217
X

(thoa man)

3+17
T

Vay phuong trinh da cho ¢6 tap nghiém la S = {1i J3;

2) V6i x =y =0 la nghiém ctia hé phuong trinh
Nhén thdy néu x =0 thi y # 0 va nguoc lai

Xétx #0;y #0hé phuong trinh twvong dwong voi
L 1o 1.1 5,

XY XY

Crhar D=4 |CaDee2) @
Xy xy Xy Xy
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Thay (1) vao (2) ta dwgc (£+E)3 =8
Ay

£+1:2
= Y =>x=y=1

— 1
Xy

Vay hé c6é nghiém (x;y)1a (0;0) ;(1;1)

Cau 3.

1) Taco: 5(X* +xy +y*) =7(x+2y) (1)

= 7(x+2y):5= (X+2Y):5. Dt Xx+2y=5t (2) (teZz) thi

(1) trothanh X2 +Xy+y° =7t (3).

Ttr (2)= X =5t —2Y thay vao (3) ta duoc 3y? 15ty +25t> ~7t =0 (*), coi day 1a
PT bac hai d6i véi y cé: A =84t —75t°

2
DE (*) c6 nghiém <> A >0 <> 84t —75t* >0 @Ostéz—g

ViteZ =1t=0 hoic t=1.Thay vao (*):
+V6it=0=>Yy,=0=x =0
=3=X,=-1
+V<’yit:1:{y2 ?
Y;=2=> %=1
Vay phuong trinh cé 3 nghiém nguyeén (x, y) 1la (0; 0), (-1; 3) va (1; 2)
2(m* +1 4
A 4D om-2+—2
+1 m+1
Do meN vaplasdnguyéntdnén 4:(m+1)=>m=0m=Lm=3 = p=2; p=>5.

2) Néu p=( thi p=

Néu p #(q thipg vap +qla nguyén td cung nhau vi pg chi chia hét cho cac wéc
nguyén t6 la p va g con p + g thi khong chia hét cho p va khong chia hét cho 4.
Goi r 1a mot wdc chung ctia m’+lvam+l= [(m +1)(m —l)]fl’ = (m*-1):r
:>[(m2 +1) - (m? —1)}Er =2 r=r=1lhojcr=2.

+) r=1suyra p+q=m+1 pg=m’+1= p,q la hai nghiém ctia phuong trinh
X —(M+1)x+m’+1=0 v nghiém do
A=-3m*+2m-3=—(m-1)°*-(2m* +2) <0

+) r=2suyra2pg=m*+1va 2(p+q)=m+1=> p, q 1 hai nghiém ctia
phuong trinh 2X* —(M+1)X+m*+1=0 vo nghiém do
A=-Tm*+2m—-7=—(m-1)° —(6m* +6) <0.

Véy b0 cdc s6 nguyeén 3 (p; 4) can tim la (p;q) =(2;2); (p;q) = (5,5)-
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1) Ila trung diém cua BC (Day BC khong di qua O)
= Ol LBC = ZOIA=90°
Tacd6 £ZAMO=90°
Z ANO =90°
Suy ra 4 diém O, M, N, I cung thudc duwong tron duong kinh OA
2) AM, AN la hai ti€p tuyén cta (O) nén OA 1a phan giac £ MON ma AMON can 6
Onén OA L MN
AABN dong dang véi AANC (Vi ZANB= ZACN, ZCAN chung)
:>£=A—N = AB.AC=AN?
AN AC
AANO vuong tai N duong cao NH nén AH . AO = AN?
—AB.AC=AH.AO
AAHK do6ng dang voi AAIO (g-g)
Nén ﬁ=&Z>AI-AK=AH-AO
Al A0
= Al - AK = AB.AC
AB-AC
Al
Ta co A, B, C c6 dinhnén I cd dinh = AK cd dinh
Ma A ¢6 dinh, K 1a giao diém ctua day BC va day MN nén K thudc tia AB = K cd
dinh
3) Tacé ZPMQ =90°

= AK =

ME MH

AMBE AQDM (g- —— =
Q (gg)=>MQ DO
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MP MH MH
MQ QH 2DQ

ARNBH AMQH =

MP 1 ME

MO 2 MO
= ME=2MP = P la trung diém ME

Cau 5.
2 2 2 2
Tte: 2(E+Ej+c(%+£)_6:6:C(a"'b)(az ;ab+b )+2(a +b?)
b a b®> a2 a’b ab
ta co:
2 _ 2 2 K
az+b222ab:>6=C(a+b)(a2 2ab+b )+2(a +b )Zc(z;1+b)+4:>0<c(a+b)S
ab ab ab ab

Lai co

be | _ac (b0 (@) (bcrac)’ _ (c(a+b)
a(2b+c) b(2a+c) abc(2b+c) abc(2a+c) 2abc(a+b+c) 2abc(a+b+c)

2
va abc(a+b-+c) = abbc + be.ca+ ab.ca < (20 HPC+C)
c(a+b)
bc ac 3( c(a+b) jz 3 ab

= + >= _2

a(2b+c) b(2a+c) 2lab+bc+ca) 2|, c(a+h)

ab

2

c(a+b):>|:,Z 3t :

ab 2(1+1)

., 3 4 3t 4 8) 8 -Tt°-8t°+32t+24 8

CO Gt =| st |*+2= . +—

21+t)° t (2Q+t)° t 3) 3 6t(1+t) 3
_(t-2)(= ~Tt? - 22t - 12) 8
6t(L+1)° 3

(t 2)(-Tt* —22t-12)

6t(1+1)°
Déu "=" xay ra khiva chikhit=2hay a=b=c.

bat t=

+% (v6i 0<t<2).

(t—2)(-7t* - 22t -12)

>0 Vte(0;2]=> .
6t(1+1)

§2§ vt e (0;2].
3 3

8
Vay gia tri nho nhdt caa P la 3 khi a=b=c.

DPE SO 6 (2013-2014)
Caul.
1) Diéu kién: xy #1.

_ (WD xy )+ (Vg 3 (g +2)+(oy +1) (1= xy ).
(e +1)(2- V) |
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(Vxy +2)(1=fxy )+ (xy +Vx ) (xy +1) - (Vx +1)(1-xy )
oo
() (1= y )+ (Vxy ) (Y +2) + (Vxy +2) (1= xy )
Dy o o - o)
_1+x

2) Theo Cosi, ta co: 6=-L+ Lo L o 1 <o
NN NN
1

S RV

Ix oy 9

1
Vay: maxA =9, dat dwockhi: x=y = 5

D4u bang xay ra <

Cau Il.

1) PT da cho c¢6 hai nghiém phan biét ¢ diéu kién:
A'>0 & (M=2) —(m*—2m+4)>0=m<0 (*)
X, +x, =4-2m

V&éi m<0 theo Vi- et ta cé: ! ) )
X, X, =m —2m +4

Ta co:
2 B 1 1 2 B 1 1
2 +x2 XX _15m<:> 2 xx. 15m ()
1 2 12 (X1+X2) —2X1X2 12
1 1 1
< T =
m°—6m+4 m°-2m+4 15m
1 1 1
Ty T4 1
m+——6 m+-—-2

m m

Dat m+i=td0 m<0=t<0
m

t=—4
Ta co6 (1) tro thanh L_i:i@ =t=-4(dot<0)
t-6 t-2 15 t=12

Véit=-4 taco m+i=—4<:>m=—2 théa man (¥)

m
2) Ta cé:
4 4 4 4 4 4
x* + +2¢ 7% +x
X*+yt+zt= y Y + > X2y +y2z? +7°x% =
2 2 2
X2y2+y222 y222+22x2 ZZX2+X2y2
= 5 + 5 + 5 > XYYZ + YZZX + ZXXY =

= xyz(x+y+z)=xyz(vix+y+z=1).
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\ X = =7
Dé’ubéngxéyra@{ y @X:y:z:%

X+y+z=1
y=t=1)
) 3 1

Wl

Vay nghiém ctia hé phuong trinh la: (X =

Cau III1.

1) Gidst(a+b?:(a?b-1) tcla:a+b?=k(a®b-1),véik e N

< a+k=bka’?-b)<= a+k=mb (1)
Odém e Zma:m=ka?-b < m+b=ka (2)
Te(1)va(2)suyra:(m-1)(b-1)=mb-b-m+1 <

<o m-1)(b-1)=(a+1)(k+1-ka) 3)

Do m >0 (diéu nay suy ra ttt (1) doa, k, b>0)nénm=>1 (vim € Z).
Dob>0nénb-1>0(dob e Z) = (m-1)(b-1)>0.
Vi thé tir (3) suy ra: (a + 1)(k + 1 —ka) > 0.

Laidoa>0nénsuyra:k+l1-ka20=k+1>2ka=12>k(a-1) 4)
k(a-1)=0 -
Via-120(doaeZ a>0)vak e Z k>0nén ti (4) cb: [kia 1;_1<:> {a=2
T k=1

m-1=2
b—].:l b:2
-Véia=1. Thay vao (3) tadueoc: (m-1)(b-1)=2 < =
m-1=1 b=3
b-1=2

Vay, treong hgp nay tacé:a=1,b=2hodca=1,b=3.

b
-Véia=2 (vik=1). Thay vao (3) ta cé: (m - 1)(b—-1) =0 < [m_l.

Khib=1, taduoc:a=2,b=1.

Khim=1: T (1)suyraa+k=b=Db=3. Lucnay duwoc:a=2,b=3.

Toém lai, 6 4 cap so (a; b) théa man bai toan la: (1; 2), (1; 3), (2; 3), (2; 1).
2) Tacod Vx+243 =.Jy+vz @ x+2J3=y+z+2yz

o (x—y-z2)+243=2/yz = (x—y-2) +4/3(x-y-2)+12=4yz (1)

2
THI Néu x—y—720 Ta o y3= 22 0=Y=21 =12 ) oy

4x-y-2)
(do Xx,y,ze N nén vé€ phai cta (2) la s6 hitu ty ).
TH2. x—y -2 =0 khi d6 (1)@{’(_3’_2:0 3)
yz=3
x=4 x=4
Giai (3) ra ta duwgc {y=1 hoac {y =3 thu lai thoa man.
z=3 z=1
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H

I:'I.
A C O B

1) Ta c6 M thudc dudng tron tam O duong kinh AB (gia thiét) nén AMB =90° (géc ndi tiép
chan nira dwong tron)

hay FMB =90°. -

M3t khac FCB=90° (gia thiét).Do d6_ FMB+FCB =180°. -

Suy ra BCFM la tt¢ giac ndi tiép = CBM = EFM (1) (vi cung bu v6i CFM).

Mt khac CBM = EMF (2) (goc néi tiép; goc tao boi tidp tuyén va day cung ciing chin AM
). Tix (1) va (2) = EFM=EMF.

Suy ra tam giac EMF la tam gidc can tai E.

(C6 thé nhan ra ngay EMF = MBA = MFE nén suy ra EMF can)

2) Goi H la trung diém ctia DF. Suy ra IH 1 DF vaDIH = % (3)

Trong duodng tron (1) ta c6: DMF va DIF Ian luot la goc noi tiép va géc & tam ciing chan

cung DF. Suy ra DMF = % (4)

Tt (3) va (4) suy ra DMF = DIH hay DMA =DIH.

Trong duong tron (O) ta c6: DMA = DBA (gbc ndi tiép cling chén DA)

Suy ra: DBA = DIH.

ViIH va BC cuing vudng goc v6i EC nén suy ra IH // BC. Do d6 DBA + HIB =180°
= Slﬁ + I-/IWB =180° = Badiém D, |, B théng hang.

3) Viba diém D, I, B thing hang = ABI = ABD = %sd@ .
Ma C 8 dinh nén D c8 dinh = %sd,of) khong ddi

Do d6 gocABI c6 s6 do khong d6i khi M thay ddi trén cung BD.
Cau V.

1-2xy

Taco: B= 1 +L 1 1.

(X+y)—3xy(x+y) Xy 1-3xy xy xy(l-3xy)'
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2
Theo Cosi: XyS%:%.
Goi Bo 1a mot gia tri cua B, khi d6, 3x, y dé:
_ -2y 2_ -
B, = Xy (@—3xy) < 3Bo(xy)?— (2+Bo)xy +1=0 (1)
s (1) ol o 1ok B,>4+23
Dé ton tai x, y thi (1) phai c6 nghiém xy < A=Bs>-8Bo+4 >0 <
B, <4-243
Dé&'y rang véi gia thiét bai toan thi B> 0. Do d6 ta c6: B, >4+ 243.
Voi BO=4+2\/§:>xy:2+B = 3+‘/_ :>x(1 X) = 3+\/_
6Bo 2+\/—
A /i_l - /i_l
& X -x+ N3 _O<:>x—
(2+\/—)
/zf_l - /zf_l
Vay, B, =4+2+/3, dat duwoc khi x = hoic

X = , =
2 Y 2

PE SO 7 (2012-2013)
(D6 Tién Hai — THCS Vinh Tan - Vinh L§c)

Cau L. (4,0 diém):
-DKXD: x>0,x#9
1.Véi x=0,x#9 thi

po =3 2fx-3) Wx+3_ xx-3  2fx-3fx-3) (x+3fix+1)
x-2/x-3  x+1  3-x Wx+iWx-3) Wx+1Vx-3) Wx+1fvx-3)
_ XX =3x+8Vx-24 _ x+8
(\/;-FJ.XN/E) Vx+1
* (T4 -V&i x> + 1 =X—+8= + +L_
2.% Céch 15 V61 X 0,29 thi P= -5 = Jxrls——— -2
>2 (Vx+1)-2-6-2-4

X+1

= gid tri nho nhat cua P=4 < x =4 ( thoa man dkxd)
2

* Cach 2: ity = VX (y20,y23).P= Y 8
y 1
Y+

, im gtnn cta P bang phuong phap mién x4c

Cau Il. (5,0 diém):
1.*Cach1 tacod: x*—4x+8x+m=0 (1) < (x-1)' -6(x-1)° +m+6=0
Dity = (x-1)*,y >0. Pt trd thanh : y2—6y+m+6=0 (2)
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- phuong trinh x* — 4x3 + 8x + m = 0 c6 4 nghiém phan biét khi va chi khi pt (2) c6 2 nghiém
A>0

duwong phan biét < <s >0 < -6<m<3
p>0

*Cach2: x' -4 +8x+m=0 (1) & (x*-2xf —4(x?—2x)+m=0; d4t &n phu giai nhu
cach 1
*Cach3: Ditx=a+1khidéx*-43+8x+m=0 (1) < a*-6a*+5+m=0 ;...

t°-3x-2=0

~ 2 Pay 2 \
) : 7 ! = — s
(I) DKXD:y#0, datt # 0 hé pt tr¢ thanh
y x*—-3t-2=0

Céch 1: - trir v& v6i v& hai pt, dua ve pt tich, ta duoc : (X—t)x? +xt+t? —3)=0 < x—t =0

hodc x> +xt+t*-3=0 < x=thodc x=t=2

=0y)=(1;-2);2;1)

. ' -3x-2=0 o 1 LA A A N

* Cach 2 la hpt d6i xttng loai 1, bien doi dat x +t=avaxt=b,.......
x*-3t-2=0

Cau III. (4,0 diéin)

1. vin la s6 ty nhién duwong;:

+dé 2n — 15 1a s6 chinh phuwong, dé dang chiing minh duocn >4 va néun 1@ thi 2° - 15

khong 1a s6 chinh phuong .

+nchinditn=2k (k eN,k>2)khid62n-15=a’(aeN")« (2 —a)2" +a)=15

ma 0<2"—a<2“+a = k =2:3théa man dk = n = 4;6 théa man dk .
Vay n = 4;6 la cac gia tri can tim.

2.*Cach1 do (m,neN*)

\/5——>—<:>6n >m’ = 6n*>m’+1
2mn
néu 6n2=m2+ 1 ma 6n2 chia hét cho 3 nén m?+1 =0(mod3) vd ly vi m* =0,1(mod 3)

vay 6n2 >m*+2 (1)

mit khac (m+——)’ =
2m

1Y m 1
te(1)va@)suyra|m+— | <6n? < 6 ——>—"— dpcm
()()y(ij Vo - dp

* Cach 2 chirng minh: 6n? >m*+2 (1)

Ma V-5 1 o oam®nt > amt +4m? +1(2)
n 2mn
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Mat khéc: < 24m?n* =4m?n2.6n° > 4m2.(m2 +2): 4m* +8m? > 4m* +4m* +1 = dpcm
* Cach 3: do (m,n € N*)nén \/€—m>L
n 2mn

N6 —+/6n2 -2 N6 ++/6n% -2
> <m< > <n/6

o 2m? —2/6nm+1=0 < 6(*) bat dang thikc * luon

dung vi \/6—%>0

Cau IV. (6,0 diem):

a) Cach 1: Chtng minh cac diém A,E,H,F,N thudc (w, %) = HN L NA, NH cit duong

tron O tai Q suy ra => AQ la duong kinh cua (QQ) = QCL AC=>QC//BH (1)

+ Chttng minh tuong tu ta suy ra: QB//HC(2) két hop voi (1) = BHCP la hinh binh
hanh => NH di qua trung diém M cta BC, hay N, H, M thang hang.

Cach 2:

+ Chting minh cac diém A,E,H,F,N thudc (v, %)

+ Chttng minh t& gidc AMDN ndi ti€p = ZANM = ADM =90° = MN L AN ma HN | NA
= M,N,H thing hang

b) Cach 1: + do ANDM va ABDE la cac t& giac ngi ti€p nén ZNDA = ZNMA; ZABE = ZADE
ma /NDE = ZNDA+ ZADE = ZNDE = Z/NMA + ZABE (3)

+ chitng minh : ..... ZFDK = ZACF + ZNMA (4)

+ma ZABE = ZACF (cung phu ZBAC) (5) . T (3),(4),(5) = go6c NDE = g6c FDK

Cach 2:

APAM c6 AD, MN la hai duong cao cdt nhau tai H, nén H 1 triec tAm cia APAN =>

PH L AM taiK . Ta c6 ZHDK = Z HMK (cting chdn cung HK) ma # HMK = ~ APH
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(cing phu  KHM), do it gidc GNHD néi tiép nén « NPH = ~ NDH ( cting chin cung
NH).
Suy ra: < HDK = ZNDH ,AD la phan giac cia £ NDK

2 FDA = Z ADE ,AD la phan giac cia £ FDE
=> /FDK= ZNDE
c) + t& giac ANHK noi ti€p suy ra: APHAdOng dang APNK(g-g) = PN.PA =PH.PK
+chitng minh twong tw : PN.PA = PB.PC nén suy ra: PH.PK=PB.PC = APHC dong dang
APBK (c-g-c) = £PKB = ZPCH = gidc BHKC noi ti€p

Ciu V. (1,0 diém): Bang 6 vudng c6 7.7 =49 6 vudng . Ta dién cac s6 1,2,3,4,5,6,7 vao mdi &
vuong nhu bang : (theo duong chéo)

- xem cdc 0 dién s6 giéng nhau la 1 chudng tho = c6 7 chudng tho, ma 22 =3.7 +1, theo
nguyén tac dirrichle mdi cach dat bat ky théa man yéu cau bai toan, mdi chudng tho ludn
c6 it nhat 4 ddu tht khong tan cong nhau (Hai dau thu tén cong 1an nhau néu ho cling trén
mot hang hodc cung trén mot cot.con trén duong chéo thi khong tdn cong nhau) = dpem

1 2 3 4 5 |6 7

DE SO 8 (2011-2012)
Cau I (4.0 diém)
, vx—1 X+8 3Vx—-1+1 1
1/ Rat P:P= : — D/k: 1, 10, 5
/Rut gon 3+\/x—1+10—x X—3JVx—1-1 +x-1 i x> 1,x 10, x 2

Daty = vx-1.Tacé
2

p=|Y +y-+?:

3+y 9-y

3y+1 1]: y@—y)+y*+9 3y+1-(y—3)

=3y y  BG+y)GB-y)  y(y-3
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3y—y?+y?+9 3y+1-y+3 3(y+3)  y(y—3) —3y

P= : = . = Th = Jx-1
GryB-y)  yy-3  Grye-y 2ayr2d 2yrz YTV
afxo1 | 3x=1(Vx-1+2)

T 2(x-1-2) 2(x—5)
o 322 [3-212
2/Tmhgla’cmcuathlx—\/3_2\/E \/3+2\/§
. Jgfﬁ ngﬁ s+ 2v2) ~{s-22] =f{V2 1) (V2] =z e1-(v2-1)=2

(Thoa man diéu kién), thay vao ta cd.
—&/ﬁ(ﬂ+2) —3@(\/ﬂ+2) 33 3
= 2(x—5) - 2(2-5) T 2.(-3) 2
Cau I1(4.0 di ém)
1/ Hoanh d6 giao diém ctia duong thang (d) : y = x — 2 va parabol (P): y = - x* 1a nghiém
cta phuong trinh : -x? =x - 2 <=>x2 + x — 2 = 0, Phuong trinh c6 hai nghiém : xi=1vaxx=-
2
Véixi=1=>yi=-1=>A(1;-1)
Véixa=-2=>y2=-4=>B (-2;-4)
Khi d6 : AB? = (x2 - x1)? + (y2 — y1)> = (-37 + (-3)> =9+ 9 =18 => AB = 3\/2
2/ Hoanh d9 giao diém duong thang d’: y =- x = m va Parabol (P) : y = -x2 1a nghiém ctia
phuong trinh : -x2=-x + m <=>x>-x+m=0

Dé€ c6 hai giao dié7mCVéDth‘1A=1—4m>0=>m<%

X +X,=1
XX, =—M
Ta cd: CD? = (x2 — x1)? + (y2 — y1)? = (X2 — x1)? + [ (-x1)? —(- x22)]?
CD2 = (x1 + x2)? — 4xaxz2 + [(x1 + x2) (X1 - X2)]?
CD? = (x1 + x2)? —4xix2 + (X1 + x2)? [ (X1 + X2)? — 4x1x2 ]
CD?=1+4m+1(1+4m) =8m +2
AB=CD=>8m+2=18=>m=-2 (Thoa man d/k ). Vay m =-2

\

Khi d6é phuwong trinh c6 hai nghiém x1 va x2 ma {

Cau III (4.0 di€ém)
X2
—+Xx=2
1/ Giai h¢ phwong trinh yz biéukién:x, y =0
y
—ty==.
X y 2

2
Tu PT (1) : X—+x=2=>x2+xy:2y:>y(2—x):x2
y

Xét x =2 phuong trinh vo nghiém => Hé v6 nghiém
2

(*) thay vao phuong trinh (2), ta co

Xétx#2=>y= 2X

x® X 1
2 )2+2 :§<=> 2x3+2x°(2=X)=(2-x)* =>3x* +4x-4=0
—X —X
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Phuong trinh c6 hai nghiém : x1 = % =>y1= % va xi=-2=>y1=1

. [ x=-2
va
y=1

2/ Tim nghiém nguyén ctia phuwong trinh  2x° + y? -2 x%y = 320

Ta 6 : 2x° +y2 =2 x%y = 320 <=> y2 — 2x%y + 2x° — 320 = 0. Xem day 1la PT bac hai dny
=>A" = (-x%)? = 1.( 2x® — 320) = x® — 2x° + 320 = 320 — x°

PT ¢ nghiém x , khi A >0 =>320-x°>0=>x°<320 => [x|<2 =>x=0;+1;+2

y, = X° ++/320—x°
y, = x> —/320-x°

X =
Vay hé phuong trinh c6 hai nghiém

= W

y:

w

Khi d6 phuong trinh c6 hai nghiém {

. y,=x}+4/320-x* =320 _
+Voix=0, (laso vo ty ) loai
y, = x° —~/320-x° =-+/320
N y, =X +4/320-x° =-1++319 = _ | ,
+Voix=-1, (laso vo ty ) loai
y, =x° —~/320-x® =-1-+/319
» y, =x*++/320-x° =1++/319 . | ,
+Voix=1, (la s6 vo ty ) loai
y, = x> —4/320—x® =1-+/319

y1:x3+\/3207—x5:—8+\/ﬁ:8
y1=X3—\/3207—X6=—8—\/E=—24
y1:x3+\/3207—x5:8+\/ﬁ:24
Y, = X*—/320—x* =8-+/256 = -8

Két lugn : Phuong trinh c6 4 nghiém nguyén: (x;y ) =(-2;-24),(-2;8),(2;24), (2;-8)
Cau IV (6.0 di€ém)

1/ ME la tiép tuyén chung cua (C1) va (C2).

+ Chitng minh ME la ti€p tuyén cua dwong tron C1

Vi E =F =90° => Tt giac AEHF noi tiép

=>C1 la duong tron noi ti€p tie gidc AEHF

(Tam C1 1a trung di€ém cua AH) cr
ME = MB => MEB = MBE (1)

Vi D =E =90° => Tt giac ABDE noi tiép

+Véix=-2, { (thoa man)

+Véix=-2, { (thoa man)

A

=> MBE =C,AE (Cung chin cung DE) (2) ¢ B
AEAH vuong tai E, ma C1A =CIH
= C1A=CIH=CIE=> CEA=C,AE (3) B Mob e\ P

Tac6: CEA+CEB=90° (Kéb 1) (4)
Tk (1), (2), (3)va(4)
=> MEB +C,EB =90° => MEC, =90° => ME 1 C,E

Lién hé ban word Zalo: 039.373.2038 TAI LIEU TOAN HQOC



Website:tailieumontoan.com

=> ME la ti€p tuyén cua duwong tron C1

+ Chting minh ME la tiép tuyén cta duong tron C2

Ta 6 : MCE = DKE +CEK ( G6c ngoai ctia ACEK) (1)

CEK = AEF (Déi dinh) (2')

AEF = AHF (Géc néi tiép ciing chén cung AF) (3)

AHF = DHC (Déi dinh) (4)

Vi D =E =90° => Tt gidc CDHE ndi tiép => DHC = DEC (Ciing chén cung DC) (5')

ME = MC =>MED + DEC = MEC = MCE (¢')

T (1), (), 3'), (&), (5) va (6') => MED = DKE

=> ME la ti€p tuyén ctia duong tron C2

2/KH L AM.

Goi giao diém caa AM va (Cl)1aN

Vi ME 1a TT ctia duong tron (C1) = ME2 = MN.MA

ViME [a TT ctia duong tron (C2) => ME? = MD.MK

=> MB.MA = MD.MK => Tt gidc ANDK ni tiép

=> KNA = KDA =90° (Cling chin cung KA) => KNLAM(1")

Ma HNA=90° (Goc ndi tiép chan nira duwong tron C1) =>HNL AM (2”)

Tt (1”) va (2”) =K, H, N thang hang => KH LAM

Cau V (2.0 di€m) V6i 0< x;y;z <1. Tim t4t ca cdc nghiém cua phuong trinh:
X N y N z 3

1+y+zx 14+z+xy 1+x+yz - X+Yy+12

Vivai tro ctia x, y , z nhu nhau nén 0< x

<y <1z<1
y z 3
+

+ Xét truong hop x =0=> + =
1+z 1+yz y+z
y z y z 3 3 3

Tacod: + < + =1 ma >—=—
1+z 1+yz y+z y+z y+z 1+41 2
(Dol+z>y+z;1+yz>y+z<=1-y+z(y-1)20<=(y-1)(z-1)=20)
Nén phuong trinh : y 2 - 3 Vo6 nghiém
1+z 1+yz y+z
+ Xét truong hopx#=0=>0<x;y;z<1

Ta co X < - X S (Ddu = xay ra khi x =1)
1+y+2X X +yYX+2ZX X+Yy+1Z
Y Y _ 1 (piu-xiyrakhiy=1)
1+Z+Xy Y +2Zy+Xy X+y+z
Z_< : I (Ddu = xay ra khiz=1)

1+X+yz Z°+XZ+YyZ X+y+12

PR A : < 3
1+y+2zx 1+z+Xxy 1+X+Yyz X+Yy+z
X y z

3 .
- n + = khix=y=2z=1
l+y+zx 1+z+xy 1+x+yz X+y+z

Suy ra:

(Dau=xayrakhix=y=z=1)

Vay phuong trinh ¢cé mét nghiém x=y=z=1
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PE SO 9 (2010-2011)

Caul:

1) Tacd A'=(m —1)2 > 0,Vm nén phuwong trinh ¢ hai nghiém véi moi m.

dm+1
Theo dinh li viet, ta cd X, + X, =2m, X,X, =2m-1, P=—+—
eo dinh li viet, ta co X, + X, X, X, suy ra A2
2
21 @Dy Maxp =1, ki m= L
4m® +2 2

2) a) T gia thiét suy ra 2ab—2bc—-2ca=0

Suyra A=./(a+b-c)’ =\a+b—c\ la s6 hiru ti

1 1 1 1 1 1
——,b= ,C= suyra —+—=—.
X—y y—-12 X—2 a b c
1 1 1

+ +
(x-y) (y-2)° (z-x)

b) D4t a =

Ap dung cau 2a) suy ra B = \/ la s6 hitu ti.

Cau 2:
1) Bk: X # £1. Phuong trinh twong dwong voi
X x Y x? 10 ox¢ Y 2x? 10
— 4+ — — 2 5 =— <& 2 - _— = 0
Xx+1 x-1 x-1 9 X =1 x*=1 9
2x? 10 5 -2

bidt t = ———, ta duwoc phuong trinh t?—-t—-—=0<t=" hojct=—
x“ =1 9 3 3

2
22X =§ (vO nghiém)
2x° ——E suy ra X—+1
-1 3 ymitTIy

Véit= %, ta duoc

Voi t= —%, ta duoc

x2+i2+x+£:4

2) bk: y # 0. Hé twong duong voi d y
s 1 x( 1}
X +—+—| Xx+—|=4
y  y y
1
Uu=x+— ) )
y u+u—-2v=4 u°—4u+4=0 u=2
Dat ta duoc hé = =
v X ud—2uv=4 ul+u—-4=2v v=1.
y
X+—=2
&) u:2 y X:1 2 ~ A - A
Voi ta dwoc = (thoa man diéu kién)
v=1, le y=1.
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Ké EF L AC taiF, DG L BC taiG.
Theo gia thiét S ,ppe) = Sgpc,

= S(ace) = S(aep)-

N\
B (I3 C
Ma AC =BC = EF =DG va A=C
Suy ra AAEF = ACDG = AE =CG.
Do d6 AAEC = ACDB(c- g —c) = DBC = ECA
— BPE = PBC + PCB = PCD + PCB = 60°

Cau 4:

1) Goi Q la giao diém ctia cac ti€p tuyén
chung cua (O) vdi (C), (D) tai A, B
teong tng.

—_—

Suy ra ANP = QAP = QBP = BNP.

— — _— e~ -

ANB = ANP + BNP = QAP +QBP

~180° — AQB, suy ra NAQB ndi tiép (1).
Dé thay t gidc OAQB ndi tiép (2)
Twe (1) va(2)suyra5 diem O, N, A, Q, B

cung nam trén mot duong tron.

Suy ra cac di€ém O, N, A, B cing nam trén
mot duong tron.

Ta co O/C\N=2m=ZO/B\N=(ﬁD\N,
suy ra bon diém O, D, C, N cung nam
trén mot duong tron.

2) Goi E la trung diém OQ, suy ra E ¢8 dinh va E la tdm dwong tron di qua

cac diém N, O, D, C. Suy ra duong trung tryc cia ON ludn di qua diém E ¢6 dinh.
Cau 5.

1) d+d,+..+d,=(a,-a)+(a,-a,)+..+(a, —a,) =a, —a <130-1=129. (1)
Néu méi hiéu d ; (1=1,2,....,44) xudt hién khong qua 10 Ian thi
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d,+d,+..+d,, >9(+2+3+4)+8.5=130 mau thuan vdi (1).
Vay phai 6 it nhat mot hiéu d j (J=1,...,44) xuat hién khong it hon 10 lan
2) Ta cé 2(a’ +b?*) > (a+b)°.
a’ b? c? a’ c
+ + > + +
b+c c+a a+b \/2(b2+c2) \/2(02+a2) \/2(02+a2)
bat x=+b*+c*, y=+c*+a’, z=+va’ +b?,
V2o xt 2oyt xEyyioz?

+ +
2/2x 22y 222

1| (y+12)° (z + Xx)? (x+y)?
e e )|

Suy ra

suy ra VT >

22\1/5 ((yzxz)z+2x—3xj+((z;r;)2+2y—3y}+[(XJ2rzy)2+22_32H
2 (20y+2)-38) (22 + 0 -3y) (20 y-32)]
Suy ra VT > \/_(X+y z)= ; 20211
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