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MQT SO PE ON THI VAO LOP 10 - THPT
PE SO 1

3 5Ux-7 | 2Jx+3
Ix =2 2J_+1 2x—3x =2 | 5x—10/x

Cau 1) Cho biéu thuc A= (
(x>0,x=4).

1) R0t gon biéu thuc A.
2) Tinhgiatricaa A khi x=3-22
3) Tim x sao cho A nhan gia tri la mot s6 nguyeén.

Cau 2) Cho phuong trinh X* —(m-1)-m’+m—2=0, véi m [a tham sé.

a) Chung minh rang phuong trinh di cho c6 hai nghiém trai dau véi
moi m.
b) Goi hai nghiém ctia phuong trinh da cho 1 X, X,. Tim m dé biéu

3 3
thic A:(ﬁ] —(ﬁj dat gia tri 16n nhat.
X, X

Cau 3) Mot ca nd xudi dong 78km va nguoc dong 44 km mat 5 gio voi van
téc du dinh. néu ca n6 xudi 13 km va nguoc dong 11 km véi cing van téc
du dinh d6 thi mat 1 gio. Tinh van téc riéng cua ca nd va van toc dong nudc.

Cau 4) Tir diém K ndm ngoai duong tron (O) ta ke cac tiép tuyén KA, KB cat

tuyén KCD dén (O) sao cho tia KC nam giia hai tia KA, KO. Goi H Ila

trung diém CD.

a) Chung minh: 5 diém A K,B,0,H clng nim trén mot duong tron.

b) Goi M Iatrung diém cua AB . Chang minh: Ti giac MODC noi tiép.

c) Puong thang qua H song song voi BD cat AB tai | . Chang minh
Cl LOB.

Cau 5) Cho céc sb thuc X, y,z thoa man diéu kién: x* +y* +z> =2. Ching

minh rang: X+y+z<xyz+2.
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PE SO 2
Cau 1) Cho biéu thuc:
2(a+b)  a & +2y/2° i
Ja?_oJ2p° a++2ab+2b | 2b++2ab '

a) Tim diéu kién cia a va b dé biéu thicc P xac dinh. Rt gon biéu

thac P.
b) Biét a:1+§ va b:%—g.ﬁnh gidtricua P .

P=

CAu 2) Cho phuong trinh 2x* +2mx+m*—2=0, voi m la tham s6. Goi
X,, X, la hai nghi¢m cua phuong trinh.

a) Tim h¢ thuc lién hé gitta X, X, khong phu thugc vao m.
b) Tim gia tri nho nhat va 16n nhét caa biéu thic

B 2%, X, +3

XX +2(x%, +1)

Cau 3) Huong ung phong trao “Vi bién dao Trudng Sa” mot doi tau du dinh
cho 280 tan hang ra dao. Nhung khi chuan bi khéi hanh thi s6 hang hoa da
tang thém 6 tin so véi du dinh. vi vay doi tau phai bo sung thém 1 tau va
mdi tau cha it hon du dinh 2 tn hang. Hoi khi dy dinh doi tau c6 bao nhiéu
chiéc tau, biét cac tau ché sb tan hang bang nhau.

X+my=m+1

Tim m dé hé trén co
mx+y=3m-1

Céu 4) Cho hé phuong trinh: {
nghiém duy nhat sao cho x.y dat gié tri nho nhét.

Cau 5) Cho nira duong tron (O; R) dudng kinh BC. A 1a mot diém di
dong trén nira duong tron. V& AH vudng goc voi BC tai H . Buong tron
duong kinh AH cit AB, AC va nura duong tron (O) lan luot tai D,E,M .
AM cit BC tai N.

a) Chung minh ring ta gidc ADHE 14 hinh chir nhat va AME = ACN .
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3

b) Tinh
BDCE

theo R va chitng minh ring D, E, N thing hang.

¢) Xac dinh vi tri diém A dé dién tich tam giac ABH 16n nhat.

Cau 6) Cho x,y >0 va x*+y>>x*+y*. Chung minh rang: x*+y* <2,

PE SO 3

Cau 1) Cho b>a>0. Xét biéu thic:

N . S
e Vard B

a) Ratgon P.
b) Biét (a—1)(b—1)+2+/ab =1, hay tinh gi4 trj cuia biéu thirc P.

Cau 2) Cho Parabol (P):y=x* vaduongthang (d):y=mx+4 .

a) Ching minh duong thang (d) ludn cat d6 thi (P) tai hai diém phan
biét A, B .Goi X,X, lahoanh do cua cac diém A, B . Tim gia tri
2(% +%,)+7
x°+%x°
b) Tim m dé dién tich tam gidc OAB bing 8 .

I6n nhat cia Q =

Cau 3) Mot 6 td va mot xe may khai hanh cung mot luc tir hai tinh A, B
cach nhau 150km, di nguoc chiéu va gap nhau sau 1,5h. Hoi sau khi gap
nhau bao l4u thi 6 t6 dén B va xe may dén A biét rang van téc cia xe may

bang % van téc cua 6 to.
Cau 4) Cho tam giac ABC vuéngtai A va AB< AC.Goi H Ia hinh chiéu

cia A trén BCva M 1a mot diém di xang cua H qua AB. Tia MC cit
dudng tron ngoai tiép tam giac ABH tai diém P(P =M ). Tia HP cit

dudng tron ngoai tiép tam giac APC tai diém N(N = P).
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a) Chung minh raing HN =MC.

b) Goi E 1a giao diém thir hai cia AB véi duong tron ngoai tiép tam
giac APC . Ching minh ring EN song song véi BC .

¢) Goi K la giao diém thir hai cia BC véi duong tron ngoai tiép tam
giac APC. Chang minh rang H 1a trung diém BK .

Cau 5) Cho cac sé a,b,c khéng &m. Ching minh rang

a®+b%+c®>a’Jbc +b?Jca +c?yab .

PE SO 4

Cau 1) Cho bidu thire p—| X4 ¥3X L33 oy
33 -8 3x+2V3x+4 )| 1+3x

a) Ratgon P.
b) Xac dinh x nguyén sao cho P nguyén.

Cau 2) Trong mit phang toa d6 Oxy, cho parabol (P) c6 phuong trinh
2

y= % . Goi (d) 1a duong thing di qua 1(0;—2) vaco hé sb goc k .

a) Viét phuong trinh duong thang (d ). Chimg minh duong thang (d )
ludn ct parabol (P) tai hai diém phan biét A, B khi k thay doi.

b) Goi H,K theo thir tw 12 hinh chiéu vudng goc cia A, B trén truc
hoanh. Chang minh ring tam giac 1HK vuéng tai | .

1 19
Xt Y=o
Cau 3) Giai h¢ phuong trinh . 5y .
Xy +—=—
/ Xy 2

Cau 4) Cho dudng tron (O) va diém A nam ngoai duong tron (O). Tir A
V& hai tiép tuyén AB, AC cua dudng tron (O) (B,C I hai tiép diém). Goi
H 1a giao diém cua AO va BC. Qua A V& céat tuyén ADE cua dudng tron

419


https://www.giasudaykem.com.vn/

Gia su day Kem L6p 9 Luyén Thi Vao 10
https://www.giasudaykem.com.vn/

(10); D va E thudc duong tron (O) sao cho dudng thing AE cat doan
thang HB tai | . Goi M 1a trung diém day cung DE .

a) Chiing minh AB? = AD.AE .
b) Chtng minh nim diém A, B,M,O,C cung thudc mot duong tron.
¢) Chang minh t giac OHDE noi tiép.

d) Trén tia d6i cua tia HD ldy diém F sao cho H 1a trung diém DF . Tia
AO cit dudng thang EF tai K. Chiing minh IK //DF .

a+b b+c c+a
+ + <
l+c 1+a 1+b

Cau 5) Cho a,b,ce El} Chuang minh rang: 2 <

PE SO 5

\/;+3+\/;+2+ \/;+2 ]{1 \/;J

Ix—2 3-Ix x=5Jx+6) | Jx+1

a) Ratgon P.
b) Tim X nguyén dé P <0.

Céaul)Cho P =[

¢) Tim x dé Q:% nho nhat.

Cau 2) Cho parabol (P):y=x’ va duong thang (d):y=(m-+5)x—m véi

m 1a tham sé.

a) Chung minhrang d ludn cat (P) tai hai diém phan biét.
b) Goi A(X;V:),B(%:;Y,) la cac giao diém cia d va (P). Tim gia tri

nhé nhét cta biéu thic M =|x, —x,|.

Cau 3) Trén quing duong AB dai 210 m, tai cing mot thoi diém maot xe
may khai hanh tir A dén B va mot 6t 6 khoi hanh tir B di vé A. Sauk hi
gap nhau xe may di tiép 4 gio nira thi &én B va 6 to di tiép 2 gio 15 phut

nita thi &én A. Biét rang van tc 6 to va xe may khong thay doi trong sudt
ching duong. Tinh van téc cua xe méay va o to.
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Céau 4) Cho duong tron (O) va day cung BC khong la dwong kinh. Goi A
1a diém chinh giita cua cung I6n BC . Cac tiép tuyén tai B,C cua (O) cit
nhau tai S. Goi H la hinh chiéu vudng goc caa C trén AB va M a trung
diém cua CH . Tia AM cét duong tron (O) tai diém thi hai N .

a) Goi D lagiao diém cua SA véi BC. Ching minh tir giac CMDN
noi tiép.

b) Tia SN cat dudng tron (O) tai diém tht hai E . Ching minh ring
CE song song vai SA

¢) Chimg minh duong thang CN di qua trung diém cta doan thang
SD.

X+ Y +7(x+y)xy =8x ,jz X%+ y?
Cau 5) Giai h¢ phuong trinh: YY)y y ( y)
Jy —V2x=3=6-2x

MOT SO PE ON THI VAO LOP 10 - THPT CHUYEN

PE SO 6.
Cau 1) Giai phuong trinh: x2+x+6+2xx/x+3:4(x+ x+3)

Cau 2) Cho a,b,c la ba sé thyc dwong thoa man
a+b+c=+a+vb++c=2. Changminh ring:

Vi bk 2

Lra 1+b  l+c ~ Jra)(eb)(ro)

Céau 3) Chiing minh: a, = [3+2£] ( J_] 2 1a s6 chinh phuong

Vi moi s tu nhién Ié.
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Cau 4) Cho tam giac nhon ABC noi tiép dudng tron (O) co6 3 dudng cao
AD,BE,CF ddng quy tai diém H . Puong thang CH cit (O) tai diém G
khac C . GD cat (O) tai diém K khac G.

a) Chung minh OA vuéng goc véi EF .

b) Chtng minh: AK di qua trung diém M cua DE .

¢) Goi N latrung diém caa DF , AN cat (O) tai diém L khac A
.Chtrng minh 4 diém M, L, N, K cung thudc mot dudng tron.

Cau 5) Cho a,b,c thoamin a® +b* +c® =1.

2 2 2
Chuang minh rang: a , b, ¢ .3
1+2bc 1+2ca 1+2ab 5

Cau 6) Cho tap hop M gom 1009 sb nguyén dwong d6i mot khac nhau va
s6 lon nhat trong M bang 2016 . Chting minh rang trong tap M ¢6 hai sb,
ma s nay 1a boi cua sé kia.

PE SO 7.
CAu 1) Giai phuong trinh X* +4x* +6Xx* +4X++/X* +2x+17 =3.
Cau 2) Tim ba chir s tan cing ciia A = 26°° |
Céu 3)

a) Tim cac nghiém nguyén cta phuong trinh:x° - y® = xy + 8.

«3/26+15«/§.(2—\/§)

b) Biét x = . Tinh gié tri cua biéu thic
%/9+\f8_0 +§/9—\/%
P=(3x—x*-1)"

Cau 4) Cho tam giac nhon ABC nai tiép (O) . Tiép tuyén tai A cua (O)
cit tiép tuyén tai B,C cua (O) lanluottai S,T . BT cit AC tai E ,
CS cat AB tai F .Goi M,N,P,Q lan luot 1a trung diém cua
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BE,CF, AB, AC . Buong thing BQ,CP cit (O) tai giao diém thir 2 13
K,L .

a) Chung minh: AABK# AEBC .
b) Chtng minh tir gidc PQKL noi tiép.

¢) Chang minh: BCM =CBN .
Cau 5) Vé6i n lasé tu nhién, n>2, cho n s nguyén x,,X,,..., X, thoa man:
XA X, 45 o+ X+ <(2n=1) (X + X, .. X, )+ N
Chutng minh rang:

a) Cac s X (i =12,.., n) la sd nguyén duong.

b) SO X, +X,+..+X, +n+1khong 1a s6 chinh phuong.

PE SO 8

. 22
Cau 1) Giai phuong trinh X+ 9 =X + .
) Giai phuong N
x*+3y*—6y+11=0

.Tinh gia tri
x2+y2(x2—3)—2y—3:0 Jiatn

Cau 2) Cho cac sd x,y thoa man: {
cia P=x+y°.

Cau 3) Tim tit ca cac s6 tu nhién n dé: 2%%2 22 4+ 2" [a s6 chinh
phuong.

Cau 4) Cho tam giac ABC noi tiép (O) voi AB < AC. Tiép tuyén tai A

cua (O) cit BC tai T Dung duong kinh AD, OT cat BD tai diém E .Goi
M 1a trung diém cua BC.

a) Chang minh: EOD =AMC..
b) Chang minh: AE//CD.
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¢) Giasir BE cit AT tai diém F .Pudng tron ngoai tiép tam giac
AEF cit OE tai diém G khac E . Ching minh tim duong tron noi
tiép tam giac AGB nam trén (O).
Cau 5) Cho tap hop X ={1,4,7,10,...,100} . Goi A la mot tap con cua tap

X ma sb phan tir cia A bang 19. Chirng minh rang trong A cd hai phan te
phan biét ma tong cua ching bang 104.

PE SO 9.

Cau 1) Cho céc sé x,y,z thoa man

Xy\JL—2Y? + yN4—62% + 215 -3x* =4.

Tinh gi4 tri cua biéu thuc P = x* +2y* +32°.

Cau 2) Tim phan nguyén cua : Acleti i ! !

.+ + .
2 B J2014°  [2016°

Céu 3)

o xy(3x+y)=4
a) Giai hé phuong trinh: .
7x°+11=3(x+y)(x+y+1)
b) Cho a,b la céc s6 nguyén duong phén biét sao cho ab(a+b) chia

hét cho @’ +ab+b?. Chiing minh ring: |a—b| > ¥/ab
Cau 4) Cho tam giac ABC, trén doan thang AC ldy diém P, trén doan
QP

thang PC liy diém Q sao cho % " Puong tron ngoai tiép tam giac

ABQ cit BC tai diém R khac B. Pudng tron ngoai tiép tam giac
PAB, PQR cét nhau tai diém S khac P, SP cit AB tai diém D.

a) Chang minh: AC la tiép tuyén cua duong tron ngoai tiép tam giac
PBR.
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b) Chirng minh tam gidc CSP can.
¢) Chang minh 4 diém B,S,R, D cling nam trén mot dudng tron.

Cau 5) Chung minh ring m,n 1a céc sé nguyén duong va n>m ludn cé
~—2>2"m!. (quy uéc 0!'=1)

PE SO 10

Cau 1) Giai phuong trinh: /35— 2J45—2x = x—5.

Cau 2) Ching minh: A=22"" +3 12 hop sb véi moi s6 nguyén duong
n>1.

Cau 3) Cho tap hop A c6 céc tinh chét sau:

a) Tap A chtra toan bo cac sé nguyén.

b) V2+V3eA

¢) Vé&imoi X,y €A thi x+yeA va xy e A. Chitng minh rang

1
m eA.
Cau 4) Cho tam giac ABC nhon, khdng can ndi tiép (O) . Puong tron tam
C ban kinh CB cat BA tai diém D khac B vacit (O) tai E khac B.
DE cat (O) tai diém F khac E. CO cit DE, AB lan luot tai G, L. Ly
cac diém M, N lan luot thuc LE,LF sao cho MG,DN ciing vudng goc
v6i BC. Goi H la giao diém cua CF,BE.

a) Chung minh: T gidc CHDE noi tiép.
b) Chang minh: T giac HGLF noi tiép.
¢) Chung minh: DN =MG.

Cau 5) Cho céc sé thuc a,b,c thoa min ab+bc+ca=abc+2. Ching

minh ranga® +b* +¢* +abc > 4.
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LO1 GIAI CAC PE TOAN REN LUYEN

PE SO 1.
Caul)

1) Véi x>0,x =4 biéu thic c6 nghia ta co:
A:( 2 3 5x-7 ): 243+3

Jx=2 2dx+1 2x-3Jx-2) 5x-10Jx
220 1)+3(\x-2)(5VxT) ok
- (Vx-2)(2vx +1) 5% (vx-2)

_ 2x+3 5«/;(«/;—2): 5%
(&+2)(2J§+1)' 2dx+3  2dx+1

5\x

Vay véi x>0,x=4 thi A= .
Y 2x +1

2) Khi x:3—2\/§=(\/§—1)2:>\/;:\/§—1 thay vao ta
5(\/5—1) _5(\/5—1) 5(\/5—1)(2J§+1) 5(3—\/5)

co: A= = = _
2(\/5—1)+1 22 -1 7 7
3) Taco ﬁ>O,VX>O,x¢4 nén
A= 5\/; >0,x>0,x¢4A:izg—L<§,x>0,x¢4
2x +1 20x+1 2 2<2J§+1) 2

=0< A< g két hop véi A nhan gia tri 1a mot s6 nguyén thi Ae{12}.
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A=150x =2x +1= x:%ax:%théamﬁndiéu
kign. A=2 < 5JX =4JX +2 < X = 2 < x =4 khdng théa man didu kién.

Vay voi X :é thi A nhan gié tri 1a nguyén.

Céu 2)

2
a) Xét a.c:—m2+m—2:—(m—%j —%<O,VmeD

Viy phuong trinh ludn c6 hai nghiém trai dau véi moi m.
b) Goi hai nghiém cua phuong trinh da cho la X, X, .
Theo céu a) thi xx, #0,do dé A dugc xac dinh vai moi X, X, .

3 3
Do X, X, trai dau nén (ﬁJ =-t véi t>0,suyra (ﬁj <0,suyra A<0O
X X

3 3
bat (ﬁ} =—t,voi t>0,suyra (ﬁ) =—}.Khidc’) A:—t—} mang gia
X, X t t

tri am va A dat gia tri I6n nhat khi —A ¢ gia tri nho nhét. Ta c6

—A=t+% >2,suyra A<—2.Pang thirc xay ra khi va chi khi

t=%<:>t2 =1=t=1.Véit=1,taco

3
(ﬁj S N B DN X ==X <X +X=0c-(m-1)=0m=1.
XZ X2
Vay véi m=1 thi biéu thac A dat gia tri I6n nhat la 2.
Cau 3) Goi van toc rieng caa cand 1a x (km/h, x>0)
Va van tc cia dong nuéc 1a y (km/h, y>0
Ca nd xudi dong di véi van téc x+y (kmv/h). Pi doan duong 78 km nén
78
X+ Yy

thoi gian di la (0i0).
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Ca nd di nguoc dong véi van téc x—y (km/h). Di doan duong 44 km nén
44
X—-y

thoi gian di la

(9i0).

Téng thoi gian xudi dong 1a 78 km va ngugc dong 1a 44 km mat 5 gio nén ta
c6 phuong trinh: LN +ﬂ =5 (1).
X+y X-y

Ca n6 xu6i dong 13 km va ngugc dong 11 km nén ta ¢c6 phuong trinh:

13,1y (2) T (1) va (2) taco hé phuong trinh:
X+y X—Vy

78 44

X+y X-Vy X+Yy=26 X=24

13 11 T x—y=22"\y=2"
131, y= y=

X+y X—y

Déi chiéu vai diéu kién ta thay thoa man.
Vay van toc riéng caa ca nd 1a 24 km/h va van téc caa dong nudce 1a 2 km/h.
Céau 4)

a) Vi KA KB la cac tiép tuyén cua
(O)nén KAO=KBO=90°. Do H I H
trung diém cta ddy CD nén M
KHO =90°. Tir d6 suy ra 5 diém .
K,A H,0,B cing nim trén duong
tron duong kinh KO .

b) Vi M Ia trung diém cia AB nén AM L KO.
Ap dung hé thirc luong trong tam giac vudng KAO

Tacd: KM.KO=KA?,
Xét tam giac KAC va tam gidc KDA c6 KAC = KDA(Tinh chat goc tao

bai tiép tuyén va day cung). G6c AKD chung .
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Nén AKAC# AKDA(g.g). Suy ra %:%: KA>=KC.KD. Suy ra

KC.KD = KH.KO = AKMC# AKDO(g.g) = CMK =CDO =CMOD ndi
tiép.
¢) Tacdé HI//BD = CHI =CDB. Mit khac CAB =CDB cung chin
cung CB nén suy ra CHI =CAB hay AHIC la t& giac noi tiép. Do d6
IAH = ICH < BAH = ICH . Mat khéc tacé A K,B,O,H cling nam trén
duong tron duong kinh OK nén BAH = BKH . Tir 6 suy ra

ICH=BKH =CI//KB. Ma KB_LOB=-Cl L OB
Cau 5) Ap dung bét dang thuc Cauchy - Schwarz ta cé:

X+y+z-xyz=x(1-yz)+(y+ z).ls\/[x2 +(y+z)2}[(1— yz)2+1}

Téi day ta can chang minh
(2+2yz)(2—2yz+ yzzz) <4y’ -y7? <0< y*2*(yz-1)<0.

Mt khac theo gia thiét ta co: ta co
2=xX2+y?+7* > y* +7° > 2yz = yz <1.Nén bat dang thtc trén ludn ding.
Dau bang xay ra khi va chi khi c6 2 s bang 1 va mot s6 bang 0.

DAP AN DE 2

Cau 1) Piéu kién: a>0,b>0,a= 2b

a) Tacé:\/aT—Zmz(\/a)s—<@)3=(\/§—\/%)(a+ 2ab+2b)
b) Suyra
2(a-+b) Ja  2(a+b)-a(Va-2b)

N 2b3_a+m+2b_(ﬁ—@)(a+M+2b)

a++/2ab+2b 1

(ﬁ—@)(aﬂ/ﬁJer) ) x/a—\/%
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Jad + 2200 i (a+@)(a—@+2b)

Bz B(Bea)
_a—«/ﬁ+2b_£_a—2«/ﬁ+2b_(\ﬁ—@)z
> N T N /T

1 (a-VB) m-ym
B B B

c) Taco: a.b:1 1+ﬁ . 1—£ +1.Suyra: 2b=i.Dodc')
2 2 2 ) 8 4a

Ja—-+2b
=S _——1H12a11+«/_

Céau 2)

Vay P =

Tacd A=m? —4(m—1)=(m—2)2 >0, v&imoi m.
Do d6 phuong trinh ludn ¢6 nghiém véi moi gia tri cia m.
Theo hé thuc Viet, taco: X, +X, =m va x X, =m-1
a) Thay m=x+X, vao xX, =m-1, ta dugc xX, =X +x —1
Vay hé thuc lién h¢ gitta x;, X, khéng phu thugc vao m 1a xx, = x +x —1.
b) Tacd: x2+x2=(x+%,) —2x% =m*—2(m-1)=m?—-2m+2.
2X, X, +3 _2m+1

= Vi
X+ X5 +2(X%X,+1) m*+2

Suyra A=

—m?— m—1)’
A_1:2r;1+1_1:2m+1 m 2:_( : )SO,VmeD
m°+2 m-+2 m-+2

Suy ra A<1,Vmell . Dau “="xay ta khi va chi khi m=1

1_2m+1 .1 _2(m+1)+m*+2 (m+2)°

va A+ 2 M2 2 2(m +2) 2(m2+2)

>0,vmel . Suyra

AZ—%,VmeD . Dau “="xay ra khi va chi khi m=-2.
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Vay GTLN caa A bang 1 khi m=1 va GTNN cua A bang —% khi

m=-2.
Cau 3) Goi x (chiéc) 1a sb tau du dinh cuia doi (x e1*,x <140)
S6 tau tham gia van chuyén 13 x+1 (chiéc)

S6 tan hang trén mdi chiéc theo du dinh 280 (tin)
X

S6 tan hang trén mdi chiéc thuc té £61 (tan)
X +
Theo bai ra ta c6 phuong trinh: 280 _ 286 =2
X X+1
) x=10 .
<> 280(x+1)—286x = 2x(x+1) < x* +4x-140=0 < L4y’ Vay
X=-

ddi tau lac dau c6 10 chiéc tau.

X o ‘ x+my=m+1 (1) _. ‘
Cau 4) Xét h¢ phuong trinh: . Tt phuong trinh (2)
mx+y=3m-1 (2)
cua hé tasuyra y=3m-1—mx thay vao phuong trinh (1) cua hé ta thu
dugc: x+m(3m-1-mx)=m+1< (1—m2)x =-3m?+2m+1. Hé c6
nghi¢m duy nht khi & chi khi phuong trinh (1-m*)x=-3m?+2m+1 c6

nghiém duy nhét suy ra diéu ki¢n 1a: (1-m*)=0 < m# 1.

Khi hé c6 nghiém duy nhat (x;y) ta ldy phuong trinh (2) trir phuong trinh

(1) thi thu dugc: (m-1)x—(m-1)y=2(m-1)= x—y=2. Do do:

Xy = x.(x—2) = x* —2x+1-1=(x—1)° ~1> ~1 D4u bing xay ra khi va chi
2

khi: x:1<:>3——:1<:>i=2<:>m+1:1<:>m:0.vayvdi m=0
m+1 m+1

thi x.y dat gié tri nho nhat

Céau b)
a) AABC noi tiép duong tron dudng kinh BC = AABC vuéng tai
A = Chung minh ti gidc ADHE
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la hinh chir nhat va ADH =90°, AEH =90°.Vay
DAE = ADH = AEH =90° nén t&r

giac ADHE la hinh chir nhat.

b). Tacé AM.AN = AE.AC =(AH?)

AM
AM  AE AC AN , )
=20 _ 75 AAME[ ACAN (c.g.c)= AME = ACN . Ap dung hé
AC AN
thirc lugng trong cac tam giac vudng ta c6 BD? = BD.AB;CH? =CE.CA
AB.AC = AH.BC = AH.2R (Vi BC =2R)
AH?=BH.CH = AH* =BH?CH? =BD.ABCE.CA=BDCE.AH .2R

3 3
= AH =2R, ma AH = DE nén DE =2R
BD.CE BD.CE

Gia s DE cat AH tai |, cit OAtai K; IAE = IEA (AIAE cantai 1),
OAC =OCA (AOAC can tai O). Do 46 KAE +KEA=OCA+ IAE =90°
—OA_LDE.Tac6 DI LOA (1). Mitkhac (O),(1) catnhau tai A va

M = Ol la duong trung truc cia AM = Ol L. AM . Do d6 | la truc tdm
cia AANO= NI LOA (2). Tt (1) va (2) cho DI, NI trung nhau. Vay

D, E,N thing hang.

c¢)bat BH =x(0<x<2R),CH =2R-x nén AH =,/x(2R—x)

Spon == AH.BH = 2 x x(2R—x):£x /5(2R—x)s£.1(5+2R—xj
2 2 2 "\3 2 23

2 2
ﬁx(ZR—QJ—%_f(R ngS\E.l(LR—E) :3\/§R Dy
4 3 2 2 3 3 8

3

xay ra khi va chi khi BH = 0.% < A la giao diém cua nia dudng tron
(O) véi duong trung tryc cua OC .

Cau 6) Sir dung lan luot cc bat dang thac Cauchy - Schwarz két hop véi
gia thiét cua bai toan, ta dugc:
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x3+y3=\/x_3.\/x_3+y.y2S\/(x3+y2)(x3+y4)S\/(x3+y2)(x2+y3) .
Theo bat dang thirc AM- GM ta ciing c6:
2 2 3 3
Cry?)(x2ay?) < Y TXEY s
JOE ) (¢ +y°) .
X +x3+123x% Yy +y* +1>3x%suy ra
2x3+1+2y3+1
2 2 3 3
XAy +X+y . 3 3 :§(X3+y3)+1
2 2 6 3
= x*+y® < 2. Dang thic xay ra khi va chi khi x=y=1.

+x 4y

PAP AN PE 3.
Céul)
a) Taco:
. a a—b%—a(ﬁ—\ﬁ)+b(ﬁ+\£) ab+bJa  ab
B a-b ~ a-b Ja-b

b) Taco: (a—l)(b—1)+2\/£:1:ab:a+b—2\/%:(\/§—\/5)2
Vi a<b nén \/%zx/g—\/g.

Vay P=-1.
Cau 2)
a) Phuong trinh hoanh d6 giao diém cua (d) va (P) la:

X2 =mx+4< x> —mx—4=0.

Taco A=m’+16>0, véi moi m nén phuong trinh ludn c6 2 nghiém phan
biét, suy ra duong thang (d) ludn cat (P) tai hai diém phan biét. Theo dinh

- ] +X,=m ) 2m+7 A s
ly Viet ta co: {Xl 2 tacd Q=—; i . (dung phuong phap mién gia
X, m

+8
tri ham s6- Xem thém phan tng dung trong bai toan GTLN, GTNN) ta d&
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tim duoc gia tri Ion nhat cua Q 141 va GTNN cua Q 1a —% dat duoc khi
m=1va m=-8.

b)
Dé y ring duong thang (d) ludn di qua diém cd dinh 1(0;4) nam trén truc
tung. Ngoai ra néu goi A(X; Y1), B(X%;Y,) thi x.x, =—4 <0 nén hai giao

diém A, B nam vé hai phia truc tung. Gia sir x, <0< X, thi ta co:

Sore = Sop + Sos :%AH Ol +%BK.OI v6i H, K lan luot 13 hinh chiéu

vubng goc caa diém A, B trén truc Oy. Taco
Ol =4, AH =|x|=—%,BK =|X,| =X,. Suy ra Sy, =2(%, —%,)
=S =4(x —%,) = 4[(x1 +%,)° —4x1x2} . Theo dinh ly Viet ta c6:

2

X, +X, =M, XX, =—4. Thay vao ta c6: Si,, =4(m’+16)=64<>m=0.

Cau 3) Goi van toc cia xe may la xkm/h (x> 0). Khi d6 van toc cua 6 to
la 3—2X km/h. Theo bai ra ta c6 phuong trinh: 1,5x+1, 5.3—2)( =150 < x =40.
Do d6, van toc caa xe may 1a 40 km/h va van téc cua 6 to 1a 60 km/h. Sau

khi gap nhau, thoi gian 6 t6 di d¢én B 1a: %—1,5 =1 (gio). Sau khi gap

nhau, thoi gian xe may di dén A la: %—1,5 =2,25 (gio).

Céau 4)
a) Do duong tron (ABH ) c6 duong kinh 1a AB nén M e(ABH).
Xét hai tam gidc AHN va AMC c6 AM = AH ;

Vaco AMC = AMP = AHP = AHN ; ACM = ACP = ANP = ANH Suy ra
AAHN =AAMC . Vay HN =MC..
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b) Do CAE =90° nén CE la
duong kinh ctaa duong tron
(APC).Suyra EN LNC.

Ta ching minh CN L BC .
Taco: ACN = APN = M
AMH = ABH =HAC .

Do d6 CN//AH hay
CN L BC.

c) Xétduong tron (APC), taco: AKB = APM =%sd AC Xét duong
tron (ABH ), ta c6: APM = AHM = AMH = ABH . Suy ra AKB = ABK
hay tam gidc ABK cén tai A.Dodo HB=HK.

Céu b5)

Taco a®+b’ =(a+b)(a2—ab+b2)2(a+b)ab. Tuong tu ta ciing ¢
b®+c®>(b+c)bc va c®+a’>(c+a)ca. Do do
2(a’+b’+c®)>ab(a+b)+bc(b+c)+ca(c+a)
:az(b+c)+b2(c+a)+c2(a+b)z2a2\/E+2b2\/a+2c2\/£.Véy

a®+b° +c®>a’bc +b?\ta +c2\Ab  (dpem). Pang thic xay ra khi va chi
khi a=b=c.

DAP AN DE 4

R e rs 3 ,
Cau 1) Diéu kién: sz;x;tZ.Dat J3x =a, ta co:

2a’+4 a 1+a’
P= T T2 —-a
a’-8 a“+2a+4){ 1+a

2a’+4-a(a-2) a’-2a+1
= (1-a+a*—a)=———"——=_Thay a=+/3x, ta co:
(a—2)(a2+2a+4)( ) a-2 y a=ax
P=—3X_2\/3_X+1.Tacé: P= -3 -2

J3x -2 3x -2
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V6i x=1taco P=-2 (thoa man).
Xét x=1:Do 3x—3ell; 3x—3#0va Pell nén J&—ZED . Taco:

P=3x+

.Dod6 Pell @(\/37—2) 14 uéc

1
3x -2

1< 43x—2 =41 < x=3 hoic x:% (loai). Vay x e{13}.

Céau 2)

a) DPuong thang (d):y =kx—2

_y2

Xét phuong trinh szkx—2<:> X +2kx—4=0 (1)
A'=k*+4>0 véi moi k, suy ra (1) c6 hai nghiém phan biét.
Vay (d) ludn cét (P) tai hai diém phan bigt,

b) Gia st (1) c6 hai nghiém phan biét x;, X,
Suyra A(x;Y;),B(X,;Y,) thi H(x;0),K(x,;0)
Khi d6 IH? = X2 +4,1K? = X2 +4,KH? =(x -, )’
Theo dinh Iy Viet thi xX, =—4 nén IH?+1K* = x7 +x; +8=KH?
Vay tam giac IHK vuéng tai | .

Céu 3)

urd=2
bat x+y=u,xy=v (v6i v=0). Hé da cho tr¢ thanh 1’ 52 :
V+V=E (2)

v=2

Phuong trinh (2) ¢6 dang 2v’ -5v+2=0< 1.

v==

2

+ Vi v=2 thay vao PT (1) tim dugc u=3. Ta c0 hé phuong trinh
{x+ y=3

5 nén x,y langhiém cia phuong trinh X*—-3X +2=0, tic la
Xy =
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(xy)=(52),(21).

+Voi v :% thay vao PT (1) tim duoC U = g . Ta c6 hé phuong trinh

X+y=

N | W

nén X,y langhiém ciia phuong trinh X? —g X +% =0,tacla
Xy =

N

(x;y)= [ZL‘ %),(%;1} Tl d6 suy ra hé di cho c6 tat ca bon nghiém nhur trén.
Céau 4)

a) AABD (] AAEB (g.g) = 22 ~AD _ ag?— AD AE.
AE  AB

b) OMA =90° (dinh ly dudng Kinh,
day cung) = M thudc duong tron
duong kinh OA (1). Taco

ABO =90° (tinh chat tiép tuyén)

= B thudc duong tron duong

kinh OA (2). Tacd ACO=90° (tinh chat tiép tuyén) = C thudc dudng
tron duong kinh OA (3). Tur (1),(2),(3) suy ra 5 diém A,B,M,0,C cling
thuoc mot duong tron duong kinh OA.

c) Ma AB? = AD.AE (cmt) = AH.AO = AD.AE = % = % . Chang

minh AAHD [0 AAEO (c.g.c) = AHD = AEO = T giac OHDE noi tiép.

d) Tacd AHD = AEO (cmt), OHE = ODE (tr giac OHDE noi tiép);
AEO =ODE (AOED cantai O). Suyra AHD =EHO.
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Tacod AHB+DHB =90°(BC L OA tai H); EHO+EHB=90° (BC L OA
tai H); AHD =EHD (cmt) = EHB =BHD = HI la phan giac EHD

Xét AEHD c6 HI la duong phén giéc :EZE.Ta cl tia HI latia

phan giac EHD; HI L HK (BC L OA tai H); EHD = EHF 14 hai goc ké
bu= HK la tia phan gidc EHF . Xét AEHF cé HK la duong phan giac

:E:E.Tac() E:HD( mt); KE _HF (cmt); HD=HE (H
KE HE IE KE HE
la tmngdiém canh HF) = E=E . Xét AEFD c0 E=E (cmt)
IE KE IE

— IK //DF (dinh Iy Ta-1ét dao).

Cau5) Do ab>~=a+b>1= 225 3*P  1rigan hai bét ding
2 1+c a+b+c

thire twong tu va cong ching lai theo vé, ta

a+b a+b , ] .
duoc: > =2 .Pang thiec xay ra khi va chi khi
) 21+c Za+b+c g y

a=b=c= % . Tiép theo, ta chitng minh bat dang thirc vé bén phai. Do

. a a b b
a,b<1 nén < ; < Tt do6 suy ra:
l1+c a+c 1+c b+c

Za+b Z( j 3, véi dang thuc xay ra khi va chi khi
a+c b+c

1+c
a=b=c=1.

DAP AN PE SO 5

Céul)P—{\/;Jrs Vx+2, x+2 ](1 ‘/;j

k2 3o dx xosvx16 )l Yxat
x>0
a) Diéu kién xac dinh: {x =4
X%9
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Ta co:

p_ \/_+3 \/§+2 X +2 _Ll_iJ
-2 Jx-3 (&-2)(&—3)' Jx+1

:[(&+3)(&-3)-(&+z)(&-z)ﬂ&ﬂ_[ IJ

R 1

—9—(x—4)+\/§+2 «/;Jrl: Ix+1
(F-2)(x-3) % R

b) Tacéd
\F+1 x>0
P>0< >0c>«/_\/_ >0 S X>4.
\/_(\/_ 2) ( ) «/;—2>0
c) bat \/§+1:t21th‘| «ﬁ=t—1.Tacc’>:
(Vx+1) t t 1 t2—4t+3 3
P= = 5 == =>—=——=t—-4+-
x=2(Vx+1)+2 (t-1)-2t+2 t'-4t+3 P t t

Theo bét ding thirc Cauchy ta co: t+§2 2\/§:>%2 23 -4. D4u bing
xay ra khi va chi khi t=§©t=J§c>&+1=J§c>x:4—2J§.Véy
GTNN cuia % la 2\3-4.

Cau 2)
a) Phuong trinh hoanh d¢ giao diém cua d va (P) la:

x> =(M+5)x—m< x* —(m+5)x+m=0  (1). Taco:

A= (m+5)2 —4m= (m+3)2 +16 > 0,Vm Suy ra phuong trinh (1) c6 hai

nghiém phan biét véi moi m.Vay d ludn cat (P) tai hai diém phan biét.
b) Tacd x,x, lahai nghiém cua (1). Theo dinh ly Viet, ta co:

{xl +X,=m+5

X. X, =M
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Ta co:

M2 =(x =% ) =(X+%) —4xX =(m+5)’ —4m=(m+3)" +16>16.
Do M >0 nén M >4. Dau bang xay rakhi m=-3.Vay M . =4.
Cau 3) Goi van téc xe may 1a x (km/h) Diéu kién x>0.

Goivantéc 60 1a y (k,/h). Didu kién y>0.
. L s £ . 210 ., A a
Thaoi gian xe may du dinh di tr A dén B la: —— gio. Thoi gian 0 t6 du
X

L s 2 . 210 ., . . L 2 s

dinh di tr B dén A la: — gio. Quang duong xe may di duoc ké tur khi
y

gap 6 to cho dén khi dén B 1a: 4x (km). Quing dudng 6 t6 di duogc ké tir

ki gap xe méy cho dén khi dén A I : %y (km). Theo gia thiét ta c6 he

phuong trinh:

210 210_, 9 (210 210 7 |ax+)y dxryy o O
9X y 4<:> g 9 ’ 4<:> X B y :Z
S Xr2y=210 4x+2y =210 4x+%y:210 (2)

Tt phuong trinh (1) ta suy ra

9 9
4X+Zy_4x+zyzz©9_Y_ﬂ:

X y 4 4x y

0o x= % y . Thay vao phuong trinh
12 9
(2) ta thu duogc: Zy+zy=210© y=40, x=30.

Vay van téc xe may 1a 30 km/h. Van téc 6 t6 1a 40 km/h.
Céau 4)

a) Tacd MD la duong trung binh cua tam giac CBH . Suy ra
CDM =CBA=CNM Vay t giac CMDN noi tiép.
b) Do tir giac CMDN noi tiép nén NDC = NMC = AMH
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Suy ra SDN =90°~NDC =90° - AMH =BAN .  ,

Do SB la tiép tuyén cua (O)

nén BAN = SBN .Suy ra

(®)
M
SDN = SBN .Do d6, tt giac
AT pTA D C
SBDN ndi tiep. suy ra, B
DSN = DBN = NEC .Vay N

CE song song vaéi SA.

¢) Goi F lagiao diém
cuaa CN vai SD.
Tacd: FSN =NEC (sole) =NCS. Suyra
AFNS 0 AFSC = FS? = FN.FC .Xét tam giac vuébng DFC c6 DN la
duong cao. Ta c6, FD? =FN.FC. Suy ra FD? =FS? hay F 1a trung diém
cua SD.

w

Cau 5) Tu phuong trinh 2 cua hé tasuy ra X,y > 0. Xét phuong trinh:
X°+y°+T(x+y)xy =8xy,/2(x* +y*) . Tace:
x3+y3+7(x+y)xy:(x+y)(x2+y2+6xy):(x+y)[(x+y)2+4xy].
Theo bét déng thirc C9 si ta cd: (X + y)2+4xy22 (x+ y)2 Axy . Suy ra
x3+y3+7(x+y)xy24\/@(x+y)\j(x+7y)2=4\/ﬁ(x+y)z.Tacé
(x+y)2:(x2+y2)+2xy22 (x*+y?).2xy . Suyra

X°+y°+7(X+y)xy >8xy, /Z(X2 + y2) . D4u bing xay ra khi va chi khi x=y.
Thay vao phuong trinh (2) ta thu duogc:

\/_—«/2x—3=6—2x<:>»\/2x—3—\/§=2(x—3)<:>%=2(x—3)
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Suy ra X =3 hoac:v/2x—3 +\/_=% Do ng nén pt nay vé nghiém. Toém lai:

Hé c6 nghiém: x=y =3.
DAP AN DE 6
Cau 1) Giai:

biéu kién: x>-3

Tach: (1) < X* —3x+2XX+3—-4J/x+3+6=0 (2)
bat t=x++x+3

Do d6 (2) =>t*-4t+3=0<(t-1)(t-3)=0<t=Lt=3

Vi t =1, ta giai phuong trinh X++/X+3=1<> X+3=1-X

1-x>0 x<1 x<1
= , & , <9,
x+3:(l—x) X+3=1-2X+X X°—3x—-2=0

x<1l
X:3+«/1_7©X:3—J1_7
= 2 2
Lo 3-V17
2

V6i t =3, ta giai phuong trinh X++X+3=3< yXx+3=3-X

X<3
e x=lex=1
X=6

Vay phuong trinh da cho c6 hai nghiém x = 8-
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Cau 2) Lai giai:
pit x=+a,y=+b,z=c thi x>+ y*+ 22 =x+y+z=2.

Suyra 2(Xy+yz+2zx)=(x+ y+z)2—(x2+y2+22)=22—2=2
= Xy+Yyz+zx=1.

Do do: 1+a=Xy+yz+2x+X* =(X+Yy)(X+2);
1+b=xy+yz+zx+y’ =(y+2z)(y+X);

l+c=xy+yz+zx+2° =(z+x)(z+Y).

Vi vay

£+%+%= X + y + :
1+a 1+b 1+c (x+y)(x+z) (y+z)(y+x) (z+x)(z+y)
Cx(y+z)+y(z+x)+z(x+y)  2(xy+yz+2x)

(x+y)(y+z)(z+x) (x+y)(y+2z)(z +x)
B 2

\/(1+ a)(1+b)(1+c) '

Cau3) Taco a, :(3+J§Jn +(3_J§jn _2—[(%Jn +(%TT
2 2 2 2

X6t day S, =(1+*/§] {%] ta chimg minh b, 1a mot s nguyen.

2

Xét x, =

suy ra x;, X, la hai nghiém

_ +Xx, =1
1-5 1+2\/§ o6 {X1 )

2 XX, =1
cta phuong trinh: x> —x—1=0.

Tach S, =x"" 4" = (Xin X )(Xl +X,) = XX, (Xinil + inil) hay
Sn+l = Sn - Sn—l :
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Taco S, =15, =(x+%) —2xx% =3,S,=5,~S, =2. Tir 6 bang phép

quy nap ta d& dang chimg minh duoc S, 1256 nguyén . Suy ra a, = (S, )2 la

s6 chinh phuong. A

Cau 4) 3
a) Tacd AEF +OAE = Q

ABC +%(1800 - ACC ) =90° TRt T .

Suy ra OA LEF

vy)

b) Viéc chitng minh
tryc tiép AK di qua trung diém cua DE L

1a twong d6i kho. Bé ¥ dén chi tiét CH  cat duong

tron (O) tai diém G tasé&thidy G,H ddi xung nhau qua AB, hay F 1
trung diém GH . Nhu vay ta can tim mdi quan hé gitra diém F va diém
M théng qua cac tam giac dong dang. Xét tam giac DFH  va tam giac
DAE : Tathiy DFH =DBH =DAE , Ta ciing c6

AED =180° — ABD = FHD suy

HF HD 2HF _ 2HD - HG _ 2HD

raADFH” ADAE = = =
EA ED EA ED EA ED

hay

HG _ E Tu d6 suy ra AHGD” AEAM =

EA EM
EAM = HGD =CAK & AM = AK .

¢) Giast BH cétduongtron (O) tai diém P khac B .

Tuong tw cAu a tacd: P dbixang voi H qua AC. Suyra

AG=AH =AP dodo GP LOALEF suyra EF//MN//GP , giasu

AL cit GP tai Q . Taco:

MNA = AQP = AGQ + QAG = APG +QAG = AKG + GKL = AKL suy ra tir
giac MKNL nai tiép.
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Cau 5) Bé yrang: 2xy < x> +y°.

Ta lai c6: 1+2bc:a2+(b+c)2 >0; 1+2ca:b2+(c+a)2 >0;

1+2ab=c? +(a+b)2 >0

Nén
a’ b? c? a’ b? c?
+ + 2 2 2 + 2 2 + 2 2
1+2bc 1+2ca 1+2ab 1+b“+c° 1+c“+a° l1l+a“+b

2

-2 +b2+C ——3+2(1+1+1j
1-a° 2-b* 2-¢ 2-a’ 2-b* 2-c?)

2

Str dung bét dang thirc Cauchy- Schwarz ta thu duoc:

1 1 1 9 9
+ + > =—.Twu do suy ra:
2—-a® 2-b* 2-c¢* 6-a’-b?*-c®* b5 Y
2 2 2
a4 b 4 >34 2.9 _3 . Chitng minh hoan tét. dang thuc
1+2bc 1+2ca 1+2ab 5 5
1

xay ra khi va chi khi a=b=c:i$.
Cau 6) Vi mdi sé nguyén duong m ¢ khong vuot qua 2015, ta xay dung

tap A, gom cac s6 dang 2“m, trong d6 k eJ va 2“m<2016. Ki hiéu

A, ={2“m|k eD,2m<2016}. Véi cach xay dung trén, khi m>1009 thi
A chi c6 mot phan tir 1a m. Vi co dung 1008 s6 Ié khong vuot qua 2016
nén c6 diing 1008 tap A . Nhan thiy rang véi n nguyén duong bat ky,

1<n <2016, ta lubn viét duwoc n=2“m voi m 1a sé nguyén I¢, diéu nay
cho thdy mdi s nguyén tir 1 &én 2016 déu thudc vao it nhat mot trong
1008 tap A, . Nhungtap M c6 diing 1009 phan tir, do d6 chac chan c6 hai

phan tir cia M gia sir 1a a,b(a<b) cing thugc mot tap A, nao do. Khi d6

a=2"mvab=2"m vési p<q,suyra E=2q‘p hay b labdi cua a.
a
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PE SO 7
Cau 1) Viét lai phwong trinh di cho thanh:
(x2 +2x+1)2 X+ 2X+17 =4. Pt t =/x2 +2x+17 > 4. Taco
x* +2x+1=1t?—16 va phuong trinh da cho duoc viét
thanh: (t* ~16) +t—4=0< (t-4)| (t-4)(t+4)" +1]=0. Phuong trinh
t—4=0 co nghiém t =4 hay x*+2x+1=0<> x=-1. Phuong trinh
(t—4)(t+4)" +1=0 vo nghiém do t > 4.Viy phuong tinh ¢6 mot nghiém

x=-1.

Cau 2) Tacd 6 = (5+1)*° =1(mod5) = 6™ =5k +1 véi ke Z*. Suy
ra A=26"""=26.(26")". Mat khac dé y ring:

(a+b)’ =a°+5a’b+10a’h? +10a%h* +5ab* +b°. Néu

ai25=(a+b)’ =b’(mod125) suy ra

26° =1(mod125) = A= 26(mod125) = A=125m+26 . D& thiy A:8 suy ra
125m+26:8=>m chan
= m=2r = A=250r +26=248r +24+2(r+1) =r chiacho 4 du

3=r=4p+3.Hay A=250(4p+3)+26=1000p+776.Vay 3 chit s6 tan
cung cua A la 776

Céu 3)

a) Taviét lai phuong trinh thanh: (x— y)3 +3xy(X—y) =xy +8

—v=a
Pt {X yb (abeZ). Taco a°+3ab=b+8<>a’—8=—b(3a—1)
Xy =

< a’-8i(3a-1) < 27(a*-8)i3a-1<(27a’~1)-215:3a-1

<> 215:3a—-1. Mat khac ta c6 215=5.43 suy ra 3a—1=+1;+5;+43;+215.
Cudi cung ta thay cac truong hop dé tim a,b= x=2;y =0 hoic
x=0y=-2.
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b) Taco %/26+15J§:4/(2+J§)3 =243 Do do
{26+15(3(2-3) = (2+3)(2-3) =1. Pat a=¥/9+ B0 +3/9- B0

thi ta cé:
a®=18+3a<=a’-3a-18=0< a°-27-3a+9=0
< (a-3)(a’+3a+6)=0<a=3 (vi a’+3a+6>0). Vay

)2016

39+/80 +3/9-+/80 =3. Suyra x:%.Khi do P=(3x-x-1)" =L.

Cau 4) Phan tich dinh hudng giai:

Ta dé ching minh duoc tinh chat sau: Tam giac ABC noi tiép (O) , cac
tiép tuyén tai Bva C catnhautai T , AT cit (O) tai D, OT cit BC tai

H .Khidé AHC = ABD va BAT = HAC . (Xem thém phan tinh chat cat
tuyén, tiép tuyén)

Troé lai bai toan:
+ Ap dung két qua bai toan ta c6: AABK# AEBC .
+ Tur két qua AABK# AEBC chl y rang: KP,CM lan luot 14 trung tuyén

cua cac tam giac AABK,AEBC nénsuy ra BCM =BKP (1), tuong tu
CBN =CLQ (2).
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+Taco PLK =QBC = PQB (do KLBC noi tiép va PQ//BC). Tir d6 suy
ratar giac PQKL noi tiép nén ta c: BKP =CLQ (3).

Tir (1), (2), (3) ta co: BCM =CBN .
Cau b)

a) Taco: X +X +X +..+ X +n° < (2n=1) (X + X, +...+X, )+’
<:>[xf—(2n—1)xn+n2—n]+[x§—(2n—1)x2+n2—n]+...+[x§—(2n—1)xn+n2—ni
c>(x1—n)(x1—n+1)+(x —n) (%, —N+1)+...+(X, —n)(X,,, —N+1)<0
Mt khac (x, —n)[ % —(n—1)] latich cua hai s6 nguyén lién tiép nén
khong 4m, do d6 X, =n hoic x, =n—1. Do n>2 nén X, la sd nguyén

duong.
b) Vi x e{nn-1} nén n(n-1)<x +X, +..+X, <n’

Do d6 n? <14+n% <L4n+X +X%, +..+ X, <n*+n+1<(n+1)°
Suy ra X, +X, +...+ X, +1+n nam giita hai s chinh phuong lién tiép nén
khong 1a sé chinh phuong.

PE SO 8
Céaul)
biéu kién x>0.

Phuong trinh tu:orng duong voi:

4@ o AL 42x

x+1 »\/x+1 X+1  x+1

o8 A o ()
x+1 «/x+ Jx+1

2:J2x :1<:>8x:x+1<:>x:% (thoa mén).

=
¢x+1
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Cau2) Taco: x*+2y* -6y+11=0<=x° :—3(y—1)2—8£—8:>x3—2
(1). ¥ +y*(X* =3)-2y-3=0<>x*(y* +1)=3(y’ +1)+2y

o xF =3+ 2y <4 -2<x<2 (2). Tu(l)va(2)suyra x=-2,khido
y’+1

y=1.Dodé xX*+y*=-7.

Cau 3) Gia sir 6 ty nhién n thoa mén dé bai. Khi d6 ton tai sé nguyén
duong k sao cho

22012 +22015 +2n — kZ <:>9.22012 +2n — k2 C:>(k_'_3.21.006)('(_3.21006): 2ﬂ .

k +3.219% = 22
Suyra (k—3.2°=2"  =2%-2"=32"" hay 2"*(2*" -1)=3.2",
a,bell,a+b=n

= n=2016.

b-1=1006 b =1007
=
a=1009

Suy ra
Y {zab—lzs

Céau 4)

a). Taco : Ta giac AOMT noi tiép nén : AOT = AMT suy ra

EOD =AMC (cuing bu véi 2 géc bang nhau) .
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AC _MC 2MC _BC
ED OD 20D AD

b). Ta thay ring: AAMC# AEOD (g.g) suyra

suy ra AEAD# AABC nén EAD= ABC , tam giac ABC nhonsuyra O
nam trong tam giac suy ra ABC = ADC (cung chin cung AC ). Tur d6 suy
ra EAD= ADC suyra AE//CD vasuyra AE L AC.

¢). Tur chitng minh trén ta c6: FAE =TAC —90° = DAC. Suy ra

FGT = FAE = DAC = DBC = FBT hay tir gidc FGBT ndi tiép nén

TGB =TFB =EGA suy ra GO la phan giac cua géc AGB . Goi | la giao
diém cua GO véi (0). Tacd OA=0B nén AGBO ndi tiép. Mat khéc
OA=0B=O0I nén | latam vong tron noi tiép tam giac ABG .

Chu y: Trong phan ching minh ta di sir dung b6 dé sau: <’Cho tam giac
ABC noi tiép (O), ngoai tiép (1).Puong thang Al cat (O) tai D thi
DI =DB = DC >’ Phan chting minh danh cho cac em hoc sinh.

Cau 5) Nhan xét rang trong tap hop X c6 34 phan tir, cac phan tir déu c6
dang 3n+1 véi n=0,1,2,...,33. Trudc hét, ta tim cac cap hai phan tr phan
biét trong X la 3n+1,3m+1 sao cho 3n+1+3m+1=104<m+n=34

Véi n=0 thi m=34>33.Vé4i n=17 thi m=17 suy ra hai phan ti bang
nhau.

Loai trir hai phan tir trén, 32 phan ti con lai cho ta 16 cap hai phan t phan
biét 3n+1,3m+1 thoaman n+m=34 d6 la
(4,100),(7;97),(10;94),...,(49;55) (*)

Néu ta lay ra 19 s6 bat ky tir tap X thi c6 thé xay ra mot trudng hop “xau”
nhat 12 16 s6 ma mdi sb thugc vao 16 cip ¢ (*) va thoamin n+m=34. Vi
tap con A c6 19 phan tir nén né théa man bai toan (dpem).

DPAP AN DE SO 9.
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Caul) Tacd
2 _ 2 2 _ 2
Xy[1-2y? s +12 2y Yy =\4-627° :ﬁyMS—zy +§ 3 :

2 5 \2
2415-3x? =/3z4/5— X2 sw. Suy ra

4= x\/l—Zy2 + y\/'4—622 +2J15-3x2 <
X +1-2y* 2y*+2-37° 37°+5-X°
+ +
2 2 2
V1-2y* =x 1-2y* =x?
he: {\/2-322 =2y < {2-32% = 2y? . Cong theo vé ba déng thic trén ta

J5—x% =3z 5-x* =37

duoc P=x*+2y*+3z° =4,

= 4. Piéu nay twong duong voi

Cau 2) Trudce hét ta c6 nhan xét: V&i moi s6 nguyén n>1 thi

__ 2z . 2 Ap dung vao bai toan ta co:
Jn+dn+1 Jn n—1+dn’ ' '
1 1 1
1+2 + +..+ <A va
(\E+ﬁ J3+4/4 «/20162+x/20162+1]
1+2( 1 + 1 +.. 4+ ! J>A Mat khéc ta
V1442 243 7 20167 —1+4/2016 o
1
cling co: —:\/n+1—\ﬁ tr do suy ra
s Jn+dn+1 g
1 1 1
1+2 + ot :1+2(\/20162+1—\/§)
V248 B+4 \/20142+\/20162+1J
va
1 1 1
1+2 + ot =1+ 2(\/20162 —1).
V12 2+B \/20162—1+\/20162j

Do dé 1+ 2(\/20162 +1—ﬁ) <A<l+ 2(420162 —1) < 4030 < A< 4031

vay [A]=4030.

451


https://www.giasudaykem.com.vn/

Gia su day Kem L6p 9 Luyén Thi Vao 10
https://www.giasudaykem.com.vn/

Cau 3)
a) Tu phuong trinh ( 2) ta co:
7% +3xy (3x+y) =1+3(Xx+y)(x+y+1)
Hay 7x° +3xy(4x+2y—x—y)=1+3(x+y)(x+y+1)

S8+ Y’ +6xy(2x+Y) =X+ Y +3xy (Xx+Y)+3(X+y+1)(x+Yy).1+1

< (2x+ y)3 =(x+ y+1)3 = 2X+ Y =X+ Yy+1= x=1. Thay vao phuong

trinh dau tim duoc nghiém cua hé la: (x;y)=(L1),(L-4).

a=dx
b) Giast (a,b)=d=b=dy
(xy)=1

ab(a+b) 7= xy(x+y)d
hiond Collig S ERACARID D hol

Theo gia thiét ta c6: > e Z . Mat khac ta dé

a’+ab+b’ X2+ XY +Y
dang ching minh duoc:
(¥ +xy+y?,x) =L (X +xy+y*,y) =L(X* +xy+y°, x+y)=L(y* x) =1
suy ra
dix®+xy+y? =d>x2+xy+y* =la-b[ =d*|x—y[ >d®
>d*(X* +xy+y*)>d’xy=ab hay [a—b| > ¥ab .

Cau 4) Phan tich dinh hudng giai.
a). Tir gia thiét

PC_QC PC QC

= j— =
PA QP PA+PC QP+QC

<:>E=£@PC2 =CACQ.
AC PC

Mat khac do tr gidc AQRB ndi
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tiép nén CACQ =CR.CB.Tir d6 suy ra PC? =CR.CB.

Hay PC la tiép tuyén cua duong tron ngoai tiép tam giac PBR.

b). Ttr chitng minh trén ta suy ra APB = PRB ,Ta cé

ABP =180° — BAP — APB = BRQ— BRP = PRQ ASP = ABP = PRQ = PSQ
nén SP la phan giac trong ciia gc ASQ . Dung duong thiang qua SP cit
AC tai T thi ST la phan giac ngoai géc ASQ. Taco

TQ_PQ_CQ_PQ+CQ _CP _TQ-CQ _ TC
TA PA CP PA+CP AC TA-CP CT+AP
CP(CT+AP):CT.AC:CT(AP+PC):>CP.AP:CT.AP<:>CP:CT

hay C 1a trung diém cua PT . Vay tam gi4c CSP can tai C.

suy ra

c). Taco CS*=CP?=CQ.CA=CRCB suyra
SRC = BSC = BSD + DSC = BAP + APS =180° — BDS . Hay
BDS =180° — SRC = SRB . Vay tir giac BSRD ndi tiép. Suy ra diéu phai

chirng minh.

Cau 6) Voi kel *,tacd (n+k)(n—k—-1)=n*+n—-k*+k <n(n+1)

(n+m) <(n+1)".n" (1)

(n—m)!

Taco n+k =2k, véi moi k=1,2,....m. Ly tich tir k =1 dén m, ta duoc

LAy tich tir k =1 dén m ta duoc

(n+m)!

>2"m!

Mat khédc vi n>m>1 nén n!>(n—m)! suy ra

Dods MM onen )
(n—m)!

Tu (1) va (2) ta c6 dpem.
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DE SO 10
Cau 1) bat y=x-5,z=+/45-2x tac6 y>0,z>0.

‘ . . - |y?=35-2z
Tir phuong trinh da cho ta ¢6 hé phuong trinh: §° - *)
2* =35-2y

Trir tirng vé hai phuong trinh cua hé ta dugc

y2—22:2y—22<:>(y—z)(y+z—2):0<:{y+Z:2

y=12
Véi y =z thay vao phuong trinh du cia hé (*) ta duoc:
y=5

y2+2y=35<:>(y+1)2=36<:{y_ .

Vi y>0 nén y=5 suyra x=10 thoa man phuong trinh da cho.
Véi y+2=2<z=2-Yy, thay vao phuong trinh dau cua hé (*) ta dugc

Y2 =35-4+2y & (y-1) =32 y=1+4{2

Vi y>0nény =1+42 suyra z =1-42 <0. Do d6 h¢ (*) vO nghiém
Vay phuong trinh c6 nghi¢ém x=10.

Cau2) Déytathdy: A=22" +3=2*" +3 taco 4" =3k +1 nén suy ra;

22 n+l

A=2%" 43=2%" 13=22CD 1 3-464"+3 do
64" =(63+1)k =1(mod7)= A=0(mod 7). Mt khac ta co:

A=2"" 1+3>2%43>7.Suyra A=2"" +3 lahop sb.

Céu 3)
Vi V2 ++/3 € A nén theo tinh chit c) ta co: <\/§+\/§)2 cAs5+206 €A,
Mit khéc theo tinh chét a) c6 (-5)e A nén (-5)+5+2/6 =26 A

Khi d6 2J€(ﬁ+J§:6J§+4J§e A= 62 -4f3 ¢ A)
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Tacd 5J2+5J3 A, suyra (—6\/5—4\/5)+5\/§+5\/§:\/§—\/§e A

Dodé V3-vZ=—2 _cA (dpem).

2+

&

Cau 4)

a). Taco FCB=FEB = % BCD suyra CF la phén giac cua géc BCD va
CF 1 BD. Nén HCD =HCB =HED nén tt gidc CHDE noi tiép

b). Vi t gidc CHDE ngi tiép nén HEB=HDC =HBC va (O) va (C) ct
nhau theo day cung BE nénsuyra B,E dbi xiing qua OC suy ra

BDC =CBD = LEC suy ra tir giac CELD néi tiép nén 5 diém C,E,L,D,H
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cling nam trén mot dudng tron (x). Ta co: HLG = HEC =CBE =CFE suy
ra HGLF noi tiép duong tron (y).

c). Tathdy diém H 1a tryc tdm cua tam gidc BCL va LH Ia truc ding
phuong cuia hai duong tron (x),(y) nén LH cit EF tai P thi
PG.PF =PD.PE suy ra E:E. Mat khac GM //DN //PL nén
PE PF
LM PG PD LN
LE PE PF LF
hanh. Tt d6 suy ra DN = MG.

suy ra MN //EF nén t& gid&c GMND la hinh binh

Caub5) Tacd

2
[(a-1)(b-2)(c-1] =[(2-1)(b-1)][(b-1)(c-1)][(c-D(a-1]20
Suy ra trong basé a—1,b—1,c—1 ludn ton tai hai s6 cé tich khdng am.
Khéng mat tinh tong quat, gia sir (b—1)(c—1)>0, suyra b+c <1+bc.
Do d6 abc+2=bc+a(b+c)<bc+a(bc+1) hay a+bc>2.Su dung BDT
Cauchy b*+c?>2bc va a+bc>2, ta co:
a’+b’+c*+abc—4>a’+2bc+abc—4=(a+2)(a+bc—-2)>0

Ding thic xay ra khi va chi khi a=b=c=1.

HET
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