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THANH PHO HO CHI MINH NAM HOQC 2018-2019
_ ) , Mon thi: TOAN CHUYEN
PE THI CHINH THUC Thoi gian: 150 phut

) , _ Ngay thi: 03/06/2018
Cau 1(1 diem): Cho a,b,cla ba so thuc thoa man diéu kién a+b+c=0va
a?=2(a+c+1)(a+b-1). Tinh gi4 tri ctia biéu thac A=a?+b? +c?

Céu 2 (2 diém)

a) Giai phuong trinh : 4x/x+3=1+4x+z
X

2 3
b) Giai hé¢ phuong trinh: {Xz i ys :13 ,
X+y =X"+Yy
Cau 3 (2 diém): Cho tam giac ABC (AB < AC)vuong tai A c6 duong cao AH. Goli
E, F lan luot Ia hinh chiéu cia H Ién AB, AC
a) Chang minh rang: BE/CH +CF+/BH = AHJ/BC
b) Goi D 1a diém d6i xting cua B qua H va goi O 1a trung diém caa BC. Puong
thang di qua D va vudng goc véi BC cat AC tai K. Ching minh rang
BK L AO
Cau 4 (1,5 diém):

a) Chang minh rang x4—x+%>0 véi moi s6 thuc x

b) Cho x,yla cac sb thuc thoa min diéu kién x?—xy+y® =3. Tim gia tri 16n nhat
va nho nhét cua biéu thac P = x2 +y?
Ciu 5 (1,5 diém)

Cho tam giac ABC vudng tai A. Goi M 1a trung diém caa BC va O 1a tam
duong tron ngoai tiép tam giac AMB. Puong thang AC cit (O) tai diém thi hai 1a
K. Puong thang BK cat duong tron ngoai tiép tam giac ABC tai L.Cac duong
thang CL va KM cat nhau tai E. Chitng minh rang E nam trén duong tron ngoai
tiép tam giac ACM
Ciu 6 (2 diém)

Cac s6 nguyén duong tir 1 dén 2018 duoc td mau theo quy tic sau: Cac sé ma khi
chia cho 24 du 17 duoc td mau xanh; cac sé ma khi chia cho 40 du 7 duoc t6 mau
d6. Céc s6 con lai dugc td mau vang
a) Chung to rang khong c6 s6 mau duoc t6 ca hai mau xanh va do. Hoi ¢d bao
nhiéu s duoc td mau vang
b) C6 bao nhiéu cip s (a;b) sao cho adugc td mau xanh; b dugce t6 mau do va

la—b|=2
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DAP AN
Cau 1.
Tacod: a+b+c=0<b=-a-c

= a’=2(a+c+1)(a+b-1)

(
< a’=2(a+c+l)(a—a-c-1)
< a’=2(a+c+1)(-c-1)
o a’+2(a+c+1)(c+1)=0
oa?+2a(c+1)+2(c+1)’ =

=0

<:>(a+c+1) +(c+1)

a+c+1=0 a=0
= & =b=-a-c=1
C+1:O C:—l

— A=a’+b?*+c? =02+12+(—1)2 =2
Vay A=2
Céau 2

Bai a. Giai phwong trinh : 4x+3 =1+ 4x+2
X

Aps X+32>0 X>-3
bicu klén:{ " @{

Xx#=0 Xx=0

4a\/x+3:1+4x+z
X

S AXIX+3 = X+4AXP +2
S AP —AxNX+3+x+3-1=0

@(ZX—M)Z =1

- 2X—x+3=1 - JXx+3=2x-1
2X—/Xx+3=-1 \/x+3:2x+1
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Déi chiéu véi diéu kién ta co hé phuong trinh tap nghiém S ={

b. Giai hé¢ phwong trinh: {

2x-1>0
X+3=1-4x+4x?
2x+1>0
X+3=1+4xX+4x°

~

1
X=—

4x* —5x—-2=0
=

-
2

4x*+3x-2=0

X2 +y° =1(1)

X +y =x+y?*(2)

x> L
2
_ 5+\/5_7 (tm)
8
2 — 57 (ktm)
8
1
X2 ——
2
= StV4l +8m (tm)
4l ‘SJH (ktm)

5+«/§_—3+\/H}
8 )

8

L4y phuong trinh (2) trir di phuong trinh (1) ta duoc:

y5—y3=x3+y2—1

=%

(y-9-(v-

= (y2 —1).(y3 —1) =x°
o (1my)a-y) -

Matr (1) => x> =1-y°

Két hop vai (1) va (*) ta dugc: {
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X*=1-y
Xx=1-y*



Vay hé phuong trinh ¢6 tap nghiém S = {(—2; -3);(0;1); @0 )}

Céu 3.

A

B H O D

Bai a.

Dé& thdy AEHF la hinh chit nhat (ta gic ¢ 3 goc vudng) = AF = EH; AE = FH
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Taco

BE+/CH +CF+/BH = AH/BC

@(BE\/C_HH:FJW)2 =(AH\/E)2

&> BE2CH +CF2.BH +2.BE.CF.A/CH.BH = AH2.BC(*)

Ap dung hé thire lugng cho tam giac ABC vuong tai A c6 duong cao AH ta co
AH? =BH.CH (1)

Xét AEBH va AFHCta c6: BEH = HFC =90°; EBH = FHC (dong Vi)
= AEBH ~ AFHC(g.9)

BE.FC = FH.EH = AE.AF
= <EH.HC = FC.BH
BE.HC =FH.BH

BE2.CH = BE.FH.BH = BE.AE.HB = HF2.HB
— {CF2.BH =CF.EH.HC = CF.AF.HC = HF2.HC
2BE.CF.J/CH.BH =2.AE.AF.AH
— (*) < HE?HB + HF2.HC + 2AE.AF.AH = AH2.BC
& (AH? —HE?).HB +( AH’ — AF?).HC + 2AE.AF.AH = AH”.BC(Pitago)

BE EH BH
= = =
FH FC HC

& AH? (HB+HC)—(AE® HB - 2AE.AF.AH + AF*.HC ) = AH? BC
& AH?BC —( AE*HB - 2AE.AF.AH + AF* HC ) = AH*.BC

< AE®.HB-2.AE.AF.AH + AF?.HC =0
< AE? HB + AF*.HC = 2AE.AF.AH

EH BH

Ta cd: ABEH ~ AHEA(g —g) = & AE.BH = EH.HA
EA  HA
AAHF ~ AHCF(g—g) = A1 _ AP AFHC = AH HF
HC HF

— AEZBH + AF2.HC = AE.EH.HA + AF.AH .HF
= AE.AF.HA + AF.AH.AE = 2.AE.AF.AH (dpcm)

Vay BE+CH +CF+/BH = AHVBC
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Caub

Goi M la giao diém ctia BK va AO

Xét tir gidc ABDK ta cO: BAK + BDK =90° +90° =180°
— ABDK I t&r giac noi tiép (dau hiéu nhan biét)

— DBK = DAK (hai gdc ndi tiép cling chan cung DK)

. ., |AH 1L BD . A
Xét ABADta co: {BH Ho = AABD la tam giac can tai A

— BAH = HAD ( AH la phén giac cua BAD)

— DBK = DAK — BAD = BAC — 2.BAH = BAC —2.BCA(BCA: BAH )
Theo tinh chat g6c ngoai cua tam giac va do AAOC can tai O nén ta co:
BOA=0CA+OAC =2.BCA

= DBK = BAC - 2.BCA=90° - BOA
< DBK +BOA =90°

Xét ABOM ta cd: BOM +MBO =90°(cmt) = ABOM vudng tai M

Hay = BK L AO(dpcm)
Cau 4
Bai a.
2
Taco x4—x+1=x4—x2+1+XZ—X+1:(X2_EJ +(X_1j20
2 4 4 2 2
x-i_o |x=1

DAu bang xay ra < LN 12 (v6 1y), do d6 dau bang khdng xay ra

Vay x* —x+% > 0V&i moi sb thuc x

Bai b
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Taco: x¥* —xy+y*=3=P-xy=3=xy=P-3

Ap dung BDT C6 si cho hai s0 x%;y*ta co: x* +y® > 2\/x*y* =2|xy| =

X“+y X“+y P

= - <xy< =>-——<Xys—
2 2 2 2

:—ESP—BSE

2 2

—ESP—B 3££
= 5 ©1n 2 >2<P<6

P-3<— —<3

2 2

Déu bing xay ra = x* = y* < |x| =|y|

:{x2+x2+x2:3c>l|x||}’|1
=ly|=3

Vay P =6<[x|=]y|=v3;P,, =2 < x|=y|=1

X2 —x*2+x*=3

Caub

Xét duong tron (O) ¢ BAK =90° = BAK noi tiép chan nira dudng tron (O)
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= BK la duong kinh cua duong tron (O)
Ta c6 BMK la goc noi tiép chan nira duong tron (O)= BMK =90°hay KM L BC
= EM la duong cao cua tam gidc EBC

Xét duong tron ngoai tiép tam gidc ABC c6 BAC =90° = BAC ndi tiép chan nira
duong tron ngoai tiép tam giac ABC = Pudng tron ngoai tiép tam giac ABC c¢6
duong kinh BC

Ta c6: BLC la g6c noi tiép chan ntra duong tron ngoai tiép tam giac ABC
= BLC =90°hay BL L LC = BL L EC = BL1a duong cao AEBC

Xét AEBCta c6: EM va BL 14 hai duong cao cua tam giac cat nhau tai K
= K la truc tdim AEBC = KC L BE

Ma KC L BA(gt) = B; A; E thang hang= EAC = 90°

Xét tr giac AECM ta c6: EAC = EMC =90°

Ma hai goc nay cung nhin doan EC

— AECM la t& giac noi tiép (dau hiéu nhan biét)

Hay E thudc duong tron ngoai tiép tam gidc ACM (dpcm).

Céu 6.

Bai a.

Gia sir c6 mot s6 a duoc to ca mau xanh va mau d6 (aeN,1<a<2018)

= achia cho 24 du 17 hay a =24k +17(k e N* k <83)

= achia cho 40 du 7 hay a=40l1+7(1 e N* 1 <50)

= 24k +17 =401 +7

& 401 — 24k =10
& 201 -12k =5
& 4(51 —3k) =5

V6 ly do 51 —3k e Z va 5 khdng chia hét cho 4. Do d6 gia sir sai
Vay khong c6 s nao duoc t6 ca hai mau xanh va do

Cau 6b
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a dugc t0 mau xanh = a =24d, +17(dl e N*;d, < -4

=d, £83j

20187

b dugc t6 mau d6 = b =40d, +7(d2 e N*d, < <d, < 50)

Ta co [a—b|=2<«>|40d, +7—24d, —17| = 2 < |40d, — 24d, —10| = 2

40d, -24d,-10=2  [40d,-24d, =12 [10d,-6d, =3
= =
40d, —24d,-10=-2 | 40d,-24d, =8  |5d,—3d, =1

TH1: 10d, - 6d, =3 = 2(5d, -3d,) =3
V6 Iy vi 2(5d, —3d,)la s6 chdn . Ma 3 1aso 1¢

5d, -1

C6d, <83=> 5d, —1

<83« d, <50

Vi d, e Znén 5d, =1(mod3)

TH1: d, =1(mod3) <> 5d, =5(mod3) = 2(mod 3) (loai)

TH2:d, =2(mod3) < 5d, =10(mod 3) =1(mod 3)(tm)

=d, =3k +2(k e N*)

=1< 3k+2§50@—%s k <16(k e N*) =0 16 gia tri cua k thoa man

Véi mdi gia tri cua k ta cho mot gia tri caa d,, tir d6 cho mot gia tri cua d, hay noi

cach khac, voi mdi gid tri ciia k cho mét cip s6 (d,;d, ), tic 1a cho mot cap s6
(a;b)théa mén yéu cau bai toan

Vay c6 16¢ap s6 (a;b)théa man yéu cau bai toan.
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