DAI HOC QUOC GIA HA NOI PE THI TUYEN SINH VAO LOP 10
Dé du bi TRUONG THPT CHUYEN NAM 2013
MON THI: TOAN (Vong 1)
Thai gian lam bai: 120 phit (khong ké thoi gian phat dé)

Cau I (3,0 diém).
1). Giai phuong trinh

IX+2+x- 2+ 20x%- 4=2(3- x).
2). Giai hé phuong trinh
Ix2- xy+)2 =1
X2 +2xy- y?- 3x- y=- 2.
Cau II (3,0 diém).

1). Tim tét ca cac cdp s6 nguyén (X; y) théa man
x2- xy+y2 =x2y2- 5.

2). Véi X ¥ Z 1a cac s6 thyre théa man X+ Y +2+Xxy+ yz+2x =6, Tim gia tri nhé nhét ctia bidu thirc

P=\a+x* +\/4+y4 N
Cau III (3,0 diém). Cho tam giac nhon VABC noi tiép dudmg tron (O). M; N 13 hai diém thudc cung nhé X sao cho
MN song song véi AC vatia BM nam giita hai tia BA; BN . BM giao AC tai P. Goi Q 1a m6t diém thudc cung
nhé Be sao cho PQ vudng goc véi BC. ON giao AC tai R.
1). Chitng minh réng bén diém B; P; R; Q ciing thude mot dwong tron.
2). Chitng minh ring BR vuéng géc véi AQ.
3). Goi F la giao cia AQ va BN. Chitng minh ring AFB= BPQ + ABR.
Cau IV (1,0 diém). Cho @& b; ¢>0_ Ching minh ring

11a- b 11p*- &  11¢- &
4a2+ab+4b2+bc+4(:2+0a£2

(a+b+0).

LOI GIAI - NHAN XET — BAI TAP TUONG TU

Cau L.
1). biéu kién x3 2.

Dt t=+/x+2++/x- 2>0

b t2=x+24x- 24+ 2/x*- 4 =2x+20/x*- 4

Phuong trinh da cho twong dwong \[x + 2 +/x- 2 +2x+2Vx%- 4=6
U t?+t- 6=00 t=2 hodc t=- 3(loai).

Véi t=2tacé Jx+2+Vx- 2=2

Do diéu kién x3 2tacé\/m+\/x——3 Ja+Jo0=2.

Suy ra phuwong trinh c6 nghiém duy nhat x = 2.
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Nhan xét: Bai toan st dung phwrong phap dat an phy, dwa phwong trinh ban dau vé phwong trinh bac hai tim an, sau
dé dung phuong phap nang lily thira tim nghiém ctia phwong trinh ban dau.
Nhac lai kién thitc va phwong phép:

e Cach giai phwong trinh bac hai téng quat at’* + bt +c=0.

e Hing ding thic @ - b’ =(a- b)(a+Db) va (a+ b)2 =d +2ab+b*.

e Phuong trinh c6 dang ./ f(x) +./g(x) = m, véi M 1a s6 thuc dwong thi c6 hai cach nang lily thita nhu sau:
Cach 1. Binh phuong hai vé ctia phwong trinh, ta CO

FF(x)2 0 g(x)> 0
F F mU £(x) + g(x +2\/_F nr
If() Og() 0 8( X
N =§7- fx)- df &=x,

Céch 2. Chuyén g(x) sang VP r6i binh phirong, ta cé:

0 =m- a0 } F - 2m/g(x) + g(x)

0 }m3 g(x) g(x)
2m,[g(x) =7’ - f(X)+g() 4ng(><) &7 - f(x)+ g4

e Néu f(X) - g(x) =Kk; k 1a hing s6 thi ta c6 thé st dung cach lién hgp nhu sau: | f(x) +, /g(x) =m(i).

0 (\/f(X)+\/g(X))(\/f(><)- Ja() = m{[F(x)- Ja(x))
0 £+ gl =m{ 7% ngm\ﬁh%Jdﬂ=§uu
Lay (1) + (ii), ta dugc 2\/_ m+— U 4f gn

e Néuc? a® bva x3 csuyra \/x+a+\/x+b3 \/C+a+\/c+b.
Déu “=” xdy ra khi va chi khi X=C.
Y twéng: Bai todn xudt hién ba cin thitc bac hai ¢ VT 1a /x +2, /x- 2 va /x?- 4, dp dung hing ding thic

a- b= (a- b)(a+ b) dé thdy dugc rang /x*- 4 =+x- 2+/Xx+ 2, hay néi cach khac can thitc cudi cung chinh

1a tich cda hai cin thitc con lai. Dong thoi néu chuyén 2(3- X) tir VP sang VT thi s& xut hién 2x, ma

2 2
2X=X+2+x- 2=(\/x+2) +(\/x- 2) do d6 VT ctia phwong trinh ban dau cé:

(x+ )+(J_) +24x- 24 /x+2+x+2+x- 2- 6=0.

O (Vx+2+Vx- 2) +x+2+4x- 2- 6=0 (%),
e Dit t=+x+ 2 ++/x- 2>0 thi phwong trinh (*) dwgc viét lai thanh

jt>0 U]”O 0 t=2
> +t- 6=0 F(t- 2)(t+3)=0 '
Ix3 2
e Véit= 25uyram+\/_ 20 ot 2 ded
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X3 2

0] Ux=2.
Vx*- 4=2- x
Pén day c6 thé dénh gid nhu 101 gidi 1a:
X3 2P x+2++x- 23 J4+J0=2p x=2.
e Vi x+2-(x- 2)=4 nén giai phuong tinh x+2++x- 2=2 theo chi § nhv sau
Ix+2+3x- 2=20 4=2(Jx+2- Jx- 2)
U JVx+2- Vx- 2=2P 2x+2=40 x=2.
Bai toan két thuc.
Bai tap twong tu:

1. Giai phuong trinh 2 /x+ 1+ 2¢x- 1+ 24/x%- 1=3- 2x.

Dap so: phwrong trinh v6 nghiém thurc.

2. Giai phuwong trinh 2x% + 5+ 2% + x- 2=5/x- 1+5/x+2.
bap so: x=£.
16

2). Cong ting vé hai phuong trinh ta c6 2x% + xy- 3x- y=-1
U x(2x+y)- x- (2x+y)+1=0
U (x- 1)(2x+y- 1)=0.
TH1: x=1b y?- y=0b y=0 hoic Y=1 (thoa man).
TH2: 2x+y=1P y=1- 2X suyra
&=0p y=1
X2 x(1- 2x)+(1- 2x)° =10 7x2- s5x=00 é‘ —
pipss (v 1) =(10). (11, (0:1). - 23
/T2
Nhan xét: Bai toan st dung phwong phap hang s6 bién thién tim ra dwgc mot phwong trinh bién dién maoi lién hé
gitta hai bién va tir d6 thé ngwgce lai mot trong hai phwong trinh, tim nghiém ctia hé.
Y twdng: Day la hé phuong trinh bac hai, trwdc hét ta sé di tim nhan t & titng phuong trinh mot trong hé, néu cong
viéc nay that bai. Ta sé nghi dén viéc két hgp ca hai phwong trinh. Va diéu t6i wu ta nghi tGi sé la xét denta theo an
X hogc Y tiing phwong trinh (ban doc tir 1am) khi d6 khong tim dwgc nhan tir %> Y. Chinh vi thé, con huéng duy
nhét d6 1a két hgp hai phuong trinh cta hé, gia st ton tai k| | théa man phwong trinh:

k(xz- xy+y?- 1)+x2 +2xy- y?- 3x- y+2=0
O (1+K)x* +§2- K)y- 34+(k- 1)y*- y+2- k=0 (i).
Va ta coi (1) la phuong trinh bac hai &n X dong thai khi xét D, n6 phai 1a mdt sé chinh phuong. Ta c6:
D, =2 K- - 4(1+Kgk- 12~ y+2- K
=(5K2- 4K)y?- (10k- 8)y+4K>- 4k+1,
Dé D, 1a s6 chinh phuong khi hé s y2 phai 1a mot chinh phitong, titc 1a ta di gidi phwong trinh nghiém nguyén

5k% - 4k = n?. Khong kho dé ta thdy ring k=1P m=1 théa man. Hay néi cach khéc: D, = (y- 1)2. Khi dé

%_3— yty-1 1

inh ()0 x% +(y- 3)x+1- y=00 2

phuwong trinh (1) (v- 3) y 3_3_ V- y+1 2y
2

http://vnteach.com - Website tai liéu dé thi file word


http://vnteach.com/

Viéc con lai 12 thé x=1 hoic X+ V=2 vao phuong trinh mot dé tim nghiém ctia hé phuong trinh.
Bai toan két thuc.

Bai tap twong tu:

Ix- y* =32 +9

X +y'=x- 4y

J13 - 5+4/138

2 2 F

B

1. Giai hé phuong trinh

Dap so: (X; y) =gii

X* +2xy+2y* +3x=0

2. Giai hé phuong trinh )
xy+y +3y+1=0

+./5¢
Pap s6: (% V) =(- 3+2V2; lm\/é),g?)i\/g; 1_2\/35.
Cau II.
1). Dé thdy véi x =0 hodc V=0 khong thoa man.

Xét |X[,|y]> 1 do vai tro nhw nhau, gia st X3 |)]

Khi d6 ta c6 x2- xy+y2£ 3x?

Suyra X*y? =x*- xy+)y* +5£ 8% P y* £ 8p yi {£1,%2}.
+Néu y=1p x*- x+6=x*P x=6.

+Néu y=- 1b x> +x+6=x*b x=- 6.

+Néu y=2b x*- 2x+4=4x*- 5b xi ¢ loai.

+Néu y=- 2P x*+2x+4=4x*- 5p xi ¢ loai.

Pap s6: (x; y)=(6;1),(- 6- 1),(16),(- 1;- 6).

Nhén xét. Bai toan nghiém nguyén giai bang phwong phap gidi han.
Nhéc lai kién thitc va phwong phap.

¢ Khi thay thé x bdi y va ngugc lai ta thdy dang thitc khong doi thi vai tro caa cac bién la nhw nhau.
Dé thdy v&i x =0 hodc Y =0 khéng thoa man.

Xét ’X y{3 1 do vai trd nhw nhau, gia st ‘X‘?’ M

Khi d6 ta c6 x%- xy+y2 £ 3x?
¢ Thay thé vé nay béi vé kia dé 4p dung tinh chat ctia vé con lai va bién dbi theo tinh chét, suy ra
X2y? =x?- xy+y? +5£ 8x2 b y*£ 8p yi {+1,+2}.
e Tim va chon ra cac gia tri ca bién
+Néu y=1P x*- x+6=x*P x=6.
+Néu y=- 1b x> +x+6=x*>b x=- 6.
+Néu y=2bP x?- 2x+4=4x*>- 5b xI ¢ loai.
+Néu y=- 2P x> +2x+4=4x*- 5p xi ¢ loai.
2). Trwéc hét ta ching minh véi X Y5 2 ¢ bat ki thi
\/xz +y2 22 12 \/(x+z)2 +(y+t)* (.
That vay, bat dang thirc (*) twong dwong vai

X2 +y? + 22 +t2+2\/(x2+yz)(z2 +t2) 3%+ 22+ 2% +yP + 20t +t2
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U] \/(xz +y2)(22 +t2) 3 xz+ yt

Diing vi theo bét ddng thitc Bunhia cop xki

\/(XZ )2 +2) et t) = [zt 3P (et t).

Ap dung (*) ta c6 P=\/4+x4+\/4+y4+\/4+z4
3 \/(2+2)2+(x2+y2)2 +y4+2

2
3 \/(2+2+2)2 +(x2 +y? +zz)

=\/36+(x2 +y2 +22)2

‘ 2 2 2 2 2 2
Tacs (x- 1)7+(y- 1) +(z- )7 +(x- y)"+(y- 2" +(z- )72 0
b 3x* + 3y +32% + 3% 2x+2y+ 2z + 2xy + 2yz + 22x
b 3x%2+3y? +322+32 26=12b x*+y*+2°2 3
Twdo P3 {36+9=
Diu “=” xdyra X=y=2=1,
Vay R i, = 3J5.
Nhan xét: Bai toan st dung két qua md rong (hay phat trién tir bat dang thitc Bunhiacopxki) két hgp véi k§ thuat
chon diém roi (dé danh gia tong cac dai lwvgng khong am) dé tim gia tri nhé nhat cta biéu thitc.
Nhac lai kién thitc va phwong phap:
e Bit ding thitc Bunhiacopxki cho bénsé X; V; Z; T

\/((xz +y2)(22 +t2) 3 xz+yt.

e Phat trién tit bat ddng thitc trén, ta co:

2\/(x +y2)z +t2) xz+yt U 2\/(x +y? 22+t2)3 2xz+ 2yt

0 (x*+y?) +2\/(x2 +32)(2 +82) +2(2 +82)7 (x+2)° +(y+1)°

U g/x2 +y? +\/22 +tzg3 (x+:z)2 +(y+t)2

0 \/xz +y2 22 123 \/(x+2)2 +y+t)* ™.
Y twéng: Bai toan & ca biéu thiic cyc tri ciing nhw gia thiét, Vai tro ctia cac bién la nhw nhau do d6 diém roi sé xay
}3Kk2 4+ 2k- 6=0,
k>0

roi nay, ta sé danh gia thodi mai hon. Dau tién, xét tGi biéu thitc P c6 dang bac bon vi thé ta danh gia dé bac bé
nhdt c6 thé. Ap dung bat dang thitc (*), xét cho hai can thitc dau cta P, co:

Va+xt 4 a4yt \/(2+2)2 +(x? +y2)2 = \/42 +(x? +y2)2
\/42 +(x2 +y2)2 +y4+2%3 \/36+(x2 +y? +zz)2 :

2
Suyra P3 \/36 + (x2 + y2 + 22) , va bay gio tw gia thiét ta chi can tim duoc X% + y2 +2%3 m coi nhu bai todn

ratai X=Y=2=Kk>0, va thay nguoc lai gia thiét, ta co: U k=10 x=y=2=1. Véi diém

da két thuc. That vay, véi diém roi ban dau tim dugc ta sé c6 cac dai lvgng khong am la:
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(x- 0°+(y- V*+(2- 1)*2 0va (x- y)* +(y- 2)° +(z- x** 0.
Cong hai danh gia trén theo tirng vé va khai trién binh phwong ta dwoc:
3x2 4 3y% 4+ 32% + 33 2x+ 2y + 22+ 2xy + 2y + 22X

b 3x? 43y + 322 +3% 120 x> +y*+2%3 3.

2 N
Do dé P3 \/36+(x2 +y?+2%) 3 3/5p B, =350 x=y=z=1.
Bai toan két thuc.
Bai tap tuong tu:
1. Cho XV la hai s6 thyc dwong. Chitng minh riang

VI+32 +,/9+y7 2 |36+ (x+y) -

2. Cho X ¥ Z 1a cac s6 thie dwong théa man XY2> X+ Y+ 2. Tim gia tri nho nhat ctia biéu thiic
P=v9+ +/9+)* +9+2°.

Cau III.
M
A
P
N
o O R
F
E\
B D G -
1). T¢ giac BMNQ noi tiép suy ra
0 BMN + BQN = 180°.

Ma BPR = BMN (do MNPBC),
Tird6 BPR+ BQN =180°, suy ra tt
giac BPRQ nbi tiép. Tic 1a B; P; R Q cung thuée mot duong tron.
Nhan xét. Chitng minh bon diém cung thudc mot dwong tron dwa vé chitng minh ti¥ giac tao bdi bon diém la ti giac
noi tiép bang dau hiéu nhan biét c6 tong hai goc d6i dién bang 180°.
Nhac lai kién thitc va phwong phap.
e T gidc noi tiép mot dwong tron c6 tong hai goc doi dién bang 180°.
T gidc BMNQ nbi tiép duong tron (O) nén ta c6 BMN + BON = 180°.
e Mot duong thang cat hai dwong thang song song tao ra cac goc dong vi bang nhau.
ACPMN néntacé BPR= BMN (hai goc dong vi).
e T gidc c6 tong hai goc d6i dién bang 180° 1a ti¥ giac ndi tiép.
Ta cé6 BPR+ BQN = 180°, suy ra t gisc BPRQ hay bén diém B; P; R; Q clng thudc mot dudng tron.

2). Goi PQ giao BC tai D, AQ giao BR tai E ta c6 cac bién d6i géc sau
EQD =DQB- AQB=PRB- ACB=RBC =EBD.
Vay tit gidc BEDQ npi tiép, suy ra BEQ =BDQ=9"p BR"™ AQ.
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Nhén xét. Chitng minh hai dudng thing vudng goc ta chitng minh géc tao bdi hai duong thing d6 bang 90°.
Nhac lai kién thitc va phwong phap.
e Hai g6c ndi tiép cung chan mot cung thi bang nhau.

+ PQB= PRB (hai gbc noi tiép cing chin cung Bp ctia duong tron ngoai tiép t giac BPRQ).
+ AQB= ACB (hai géc ndi tiép ciing chén cung X g cia dudng tron (O))
e Goc ngoai tai mét dinh ctia tam giac bang tong hai goc trong khong ké vai né.
G6c BRA la géc ngoai tai dinh B ctia tam gidc DBRC nén BRA = RBC + RCB-
e T giac c6 hai dinh lién ti€ép cung nhin mot canh dwdi hai géc bang nhau la t giac noi tiép.
Tac6 PQB- AQB=PRB- ACB=RBC + RCB- ACB = RBC
U PQA = RBC suy ra ttt gidc EDQB c6 hai dinh B va Q cung nhin canh ED duéi hai géc béng nhau nén
EDQB 1a ¢ gi4c ndi tiép.
BEQ = BDQ (hai goc ndi tiép cing chdn cung B(Q cla duong tron ngoai tiép tt gisc EDOB).
Ma BDQ = 90° (do PQ vudng géc v6i BC tai D), suy ra BEQ =90° hay BR ™ AQ.

3). Ta c6 BPQ = BRQ = RBN + RNB= EBF+ BAE=90°- BFE+90°- ABE

=180°- BFE- ABE=AFB- ABR-

Do d6 AFB= BPQ + ABR.

Nhén xét. Chitng minh t6ng caa hai géc bang mot goc khéc, trong bai nay ta dwa vé chitng minh hiéu ctia hai géc
bang gbc con lai a=b+cU c=a- b.

Nhac lai kién thitc va phwong phap.

V6i phan nay, ta chi st dung nhitng kién thic va cac dit kién da cho & dé bai va tim ra & cac phan trudc do.
+ BPQ = BRQ (hai gdc ndi tiép cing chdn cung BQ cta duong tron ngoai tiép tt gidc BPRQ).

+ BRQ = RBN + RNB (tinh chat géc ngoai tam giac).

+ RNB= BAE (hai géc ndi tiép ciing chdn cung BQ cta dwong tron (O))

suy ra BPQ = BRQ = RBN + RNB= EBF + BAE=(90°- BFE)+(90°- ABE)

=(180°- BFE)- ABE=AFB- ABRU AFB=BPQ+ABR.

1a- b

TP f3a-b
AP +ab

Cau IV. Ta chitng minh

0 116~ b*£ (3a- b)(4d +ab)

0 11a3- B £ 12a°- 4¢°b+3Pb- ab’
U Pb+ar £ & +Db°
U (a+b)(a- b?3 0 ding.
13- & 13- &

——f£3b- ¢——
46 + be 4¢ +a
Cong ca ba bét dédng thirc ta co

Twong tw £ 3c-a

B 3 i
114 v b c3+11c3 a3£20+2b+20

AP +ab 4P+ AP+

Déu bing xayra U a=b=c.

Nhén xét: bai toan st dung ky thudt chon diém roi két hgp vdi phwong phap ham sé bién thién dé chitng minh bat
dang thic.

Y twdng: Day la mot bat dang thitc ddi xitng vi vai tro cac bién la nhw nhau. Vi vay, diém roi bai toan sé xay ra tai
a=b=c. Khi a6 s& dva ta dén céc dang thitc ludn ding nhu (a- b); (b- ¢)’;(c- @)’ 2 0, valgi dung didu 6 ta
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sé di bién doi twong dwong cac bat dang thirc. Tiép theo quan sat vé trai ctia bat dang thitc c6 dang bac ba chia bac

1@ - v

A@ +ab

con lai 18p ludn twong ty s& c6 diéu phai chitng minh. Va cong viéc cudi cung la tim 7% 1,
e Trudc hét, vGi diém roi a=b thé vao (*) ta sé c6: m+n=2.

e Quy dong biéu thirc (*), ta duge: 11a- b’ £ (ma+ nb)(4 + ab)
U 4md® + 4nd’b+ meb+ nab’ 3 11a’ - b’
U (4m- 11)@ +(m- 4n)@b+nar +b’3 0

hai, dong thai vé trai c6 xuat hién bac nhit do d6 ta chi can danh gia f ma+nb (*) va cac biéu thic

Quan sat hé s6 cia p* dong thoi bat dang thic (a- b)3 s& tim ta nghi dén chuyén & b ciing hé s6 hay néi

S

4m- 11=1
cach khac
Im+n=2
- fm=3 - 11d- B . )
U bt - - 3
]nz_lsuyra(*)U 4az+ab£30 bU (a+b)(a- b)"2 0.
Tuwong ty, ta cling co %E 3b- ¢ 71415;;3 f 3c- a.

Bai toan két thc.
Bai tap twong ty:
1. Cho & b; C1a cac s6 thuc dwong. Chitng minh ring
@ (a+ 2b) N b (b+ 20) N c(c+2d) 3
(a+D)’ (b+¢)* (c+q” 4
2. Cho & B €12 cac s6 thyc dwong. Chitng minh ring
a + b’ + ¢ , a+b+c
@+ b+ c+a 2

(a+b+q).
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