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HA NOI NAM HQC 2017 - 2018
J Modn thi: TOAN (chuyén Tin)
DE CHINH THU'C Ngay thi: 10 thing 6 nim 2017

Thdi gian lam bai: 150 phat
Bai I (2,0 diém)
1) Gidi phuong trinh 5x—x2 +2x2 -10x+6=0

x+y+xy=3

2) Gidi hé phuong trinh
) 1 ép g {J;+J;=2

Bai II (2,5 diém)

1) Tim tat ca céc s6 nguyén dwong x, y, zthéaman x + y +z=2 va 3x* +2y’ - z* =13.

2) Cho céc s6 nguyén duong a, b, ¢ thoa man @’ +b° =¢*. Chimg minh ab chia hét choa + b+ c.
3) Tim tét ca s tw nhién n thoéa man 2n + 1, 3n + 1 14 céc s6 chinh phuong va 2n + 9 13 sb
nguyén .

Bai III (1,5 diém) oz

Cho cac s6 thuc dwong a, b, ¢ thay ddi luén théa mén L’+E%+lz=3' Tim gi tri 16n nhit cia
a c

i 1 1 1
biéu thirc P = + +
(2a+b+c)’ (2b+c+a) (2c+a+b)

Bai IV (3,0 diém)

Cho tam giéc nhon ABC (véi AB < AC) néi tiép dudng trdn (0). Goi D 14 trung diém ciia canh
BC, E Ia hinh chiéu cia A trén canh BC va H 12 tryc tim cia tam gic ABC. Dudng thing AD
ckt dudmg trdn (O) tai didm this hai F.

1) Chirng minh BC? = 4 DA.DF

2) Tia DH cit dudng tron (O) tai diém G. Chimg minh bon diém A, G, E va D cing thude mét
dudmg tron.
3) Pudmg thing FE cit dudng tron (O) tai diém thir hai K. Chimg minh dwéng thing BC tiép xic
vii dudmg tron ngoai tiép tam gidc GKE

Bai V (1,0 diém)

Ta viét 1én bang 99 s6 ty nhién lién ﬁé‘P 1,2,3,...,99. Ta thuc hién thao tic sau: X6a ba sb a, b,c

bét ki trén bang 1di lai viét 1én bang s6 (abc + ab + be + ca +a + b + ¢). Tiép tuc thyc hién thao
tac trén cho dén khi trén bang con lai ding mjt s0. Tim s0 con lai do.



HUGNG DAN GIAI CHI TIET
Bai 1: (2 diém)

1) Giai hé phuong trinh V5x—x" +2x* =10x+6=0.

x+y+xy=3

Vx+fy=2"

2) Giai h¢ phuong trinh pheong trinh: {

Huwéng din gidi:

1) DKXD: 0<x<5

Ta ¢ pt <> ((x(5-x)+2x(x-5)+6=0
= x(S—x)—Ex{S—x)+ﬁ
< 2x(5-x) = \Jx(5-x) -6

Pit t = (x(5-x) 20

Khi d6 ta cé phuong trinh: 26 -t —6=0

0
0

I

& (1-2)(2¢+3)=0
t=2(tm)

t= -%(k:m)

t=2&,[x(5-x)=2

¢:>x(5—.t)=4

& 5x-x"=4

& x'-5x+4=0
v::}(x-l)(x—dl):ll

@[x=1[rm)

x = 4(tm)
Viy phuong trinh d cho ¢6 tip nghiém S ={1;4} .
2) DKXD: x20; y20

x+y+xy=3 (1]

Ta co hé: {JI-+J§=2 (2}



Binh phuong 2 vé ciia phuong trinh (2) ta duoc: (-Jh,j;):e =4 x+y+2xy=4(3)

x+v=az0
mt{ S

Jxy =620

Khi d6 ta c6 hé phuong trinh méi gdm 2 phuong trinh (1) va (3) 1a:

a+b*=3 [a+b?=3 (B*-20+4-3=0 [b*-26+1=0 [b=1(m)
o ] ] o~ L ]
a+2b=4 a=4-2b a=4-2b a=4-2b -::=4—2.1=2(rm]

{-‘H‘.‘r':z {x+y=2
= o

Jo=1 " o=
Khi d6 hai s x; y 12 hai nghi¢m cia phuong trinh: * =2t +1=0&>(r-1)’ =0t =1
x=y=1

Viy hé phuong trinh c6 nghiém duy nhat: (x;y)=(11).
Bai II (2,5 diém)

1) Tim tit ci cac s nguyén duong x, y, z thoa min x+y—z=2 va 3x’ +2y* —z% =13

Céch 1
Huéng din giai:
xX+y—-z=2 Z=x+y=-2 §)]
f=1
342y =722 =13 |Z2¥ =32 +2y*-13 (2)

Thé (1) véo (2) ta cé:

(x+y-2)" =322 +2y*-13
X +2xy+y’ —dx-4y+4=3x2+2y*-13
&2x? +y? —2xy +4x+4y-17=0
o x-2xy+y —dx+4y+4+x° +8x+16-37=0
o (y-x+2)° +(x+4) =37 (¥

Taco: (y—x+ 2}2; (x+4}2 1 céc s6 chinh phwong, lai ¢é x;y;z nguyén duong nén:

{(y—x+2)2 =1

(x+4)} =36 ﬁ{(}’—x+2]2=l(ﬂ{(y—.x+2)2:3l5
(_}*—x+2)2 =36 (x+4}2=36 (x+4]2=l
_{(x+4)2~1

(")

vo nghiém khi x;y;z




nguyén duwong)

{}r—x+2=1 {y—x+2=1 {x=2(m)

x+4=6 x=2 y=
= = =3
y-x+2=-1 y—x+2=-1 x=2
(ktm)
x+4=6 x=2 y=-1

Khidé: z=x+y-2=2+1-2=1(tm)

Viy x=2; y=1; z=1 thoa man d& bai.

Céch 2
Huéng din giai:
x+y—-z=2 - z=x+y-2 (0
3x24+2y* =72 =13 |22 =3x2+2y’-13 (2)

Thé (1) vao (2) ta co:

(x+y-2)" =322 +2y*-13
X +2xy+y —4x-4y+4=3x?+2y*-13
&2 +yP -2xy+4x+4y-17=0
@(x2—2@+y2)+(xz +4x+4)+4y—21=ﬂ

c::'{x—y}2+(x+ 2)2 =21-4y
Vix,y, z 14 cic sb nguyén duong nén (x-y)’ 20va (x+2)’ >(1+2)’ =9
Suyra VIT'29 =21-4y29<32y2>1

Véi y=3tacéd: 2x> +9—-6x+4x+12-17=0
& 2x% = 2x +4=0(vd nghiém)

Véi y=2tacod: 2x°* +4—4x+4x+8-17=0
& 2x% —5=0(loai)

Véi y=1tacd: 2x* +1-2x+4x+4-17=0

x=2(tm)

22 +2x-12=
< 2" +2x-1 0ﬁ[x=—3{km)

=>z=x+y-2=1



Viyx=2; y=1; z=1 thoa min yéu ciu dau bai.
2) Cho céc sé nguyén duong a, b, ¢ thoa man @ +b° =¢* . Chimg minh ab chia hét chc
a+b+c

Huéng din Giai

Dit t=a+b+c (120)=>c=t-a-b tacé:
a2+b2 =CZ Qaz+b2 =(f—ﬂ—b)2
Sat+b =1 +a* +b* -2ta-2ub+2ab

& 0=1-2ta-2th+2ab

_2 r— ro—
e et +2m+21b=x( ”2‘”2"]:(“&“)( t+2a+2b]

2 2 &

Viy ab chia hét cho a+b+c (dpcm)
Bai I (1,5 didm): a2

1
=5

£ Faiisn 1 1
Cho céc so thyc duong a, b, ¢ thay doi théa mén — + — +
C

= 3. Tim GTLN cta biéu thirc:

_ 1 N 1 . 1
Qa+b+c) (@b+c+a) (2c+a+b)

Huémg din giai

TaapdungBBTquenthuécsau:l+lz 4 =S L gl[l+1]
X ¥ X+Y X+y 4\x vy

Déu “=*%“xayrakhivachikhix=y.

Taco

1 1 11
"2a+b+c (a+b)+(a+c) 4 a+b a+c

ngtuvécﬁngcécvétacé: 4
1 1 I 1 I 1 1

P<— + + + + +
16[(a+b a+c) (a+c b+c (a+b b+c

2 rid 2 2 P 2

— 16P < + + + + +

(a+b)’ (a+c) (b+c) (a+b)a+c) (a+c)(b+c) (a+b)b+c)

Ta tiép tuc dp dung b dé sau:

(x-yY+(x-2’+(y-2’20

S Ax*+y* +2)" -2xy -2yz-2xz 20

)]




<::—:-L2+}.»r2+:':2 ZXy+yz+xz

1 1 1
Vi x, v, z tuong (mg 14 i 8 ta cO ngay:
a+b a+c b+c

4 4 4

16P < - +
(@a+b)’ (a+c) (b+c)

: D g s 1
Ti ap dung bo dé dau tién: -
S b P ab 42 b (a+b)’ 16a b

Tuong tu vi chng vé véi vé ta co:

16Ps4—[( +—) +( + ) (b+—) =

Tlep tuc 4p dung bd d& sb 2 véi x, v, z 1an luet 1

1 1 1 1 3
6P <-4 (—+—+—)=3>2>P < —.
4 (az b? cz) 16

3 ;
VayGTLN ctiaP 14 E,d@d tai chinghana =b=c=1.
Bai IV (3,0 diém)

Cho tam gidc ABC (v6i AB < AC) néi tiép dudng tron (0). Goi D 1a trung diém ciia canh BC, E
13 hinh chiéu ctia diém A trén canh BC va H 14 tryc tim cta tam gidc ABC. Dudng thing AD cit
dudmg tron (O) tai diém thir hai 14 F.

1) Chimg minh BC*=4.DA.DF.

2) Tia DH cit duomg tron (O) tai diém G. Chimg minh bén diém A, G, E va D ciing thudc mot
dudmg tron.

3) Dudmg thiing FE cét dudmg tron (O) tai diém thir hai 1a K. Chimg minh dudng thing BC tiép
xiic v&i dudng tron ngoai tiép tam gisc GKE.

Huémg dén giai:

1) Xét A ADC va A BDF cé gbc ADC = gée BDF (d6i dinh);
gbe DAC = gbe DBF (2 goe ndi tiép ciing chin cung CF) nén

AADC~ ABDR (sa)m 2 ast
BD DF

2

— AD.DF = BDDC-%% Bf

= BC* =4DADF



2) Goi 1 1a diém d6i ximg véi A qua O = Al 14 duéng kinh cia
(O)

= gbc ABI = gbc ACI= 90° (gbc ndi tiép chiin nira dudmg tron)
= IB// CH (cing 1L AB) va IC // BH (ciing 1L AC)
= IBHC 4 hinh binh hanh = HI di qua trung diém D ctia BC
= G, H, D, I thiing hing
= gbc DGA = 90° (gbc ndi tiép chin nira dudng tron)
Ta c6 goc DGA = goc DEA = 90°= AGED 14 tir gidc ndi tiép
= 4 diém A, G, E, D cling nim trén mét dudng tron.
3) Vi AGED 14 tir gidc néi tiép nén
géc EGD = goc EAD = 90° - goc EDA = 90° — (géc DEF + goc DFE)
= gbc KEB = goc DEF = 90° — (goc EGD + goc DFE) (1)
Vi AGKF 1a tir gidc ndi tiép nén goc DEF = 180° — goc AGK = 90° — goc EGD — goc EG (2)
Tir (1) va (2) = goc KEB = 90° — (90° — gbe EGK) = goc EGK
= gbc KEB = goc EGK
Goi Et 12 tia tiép tuyén ctia dudng tron ngoai tiép A GKE (Et v G nim khac phia d6i véi EK)

= g6c KEB = goc KEt (goc ndi tiép va goc tao bdi tia tiép tuyén va day cung cing chin cung
EK)

= gbéc KEt= goc KEB = Et=EB

Vay BC 14 tiép tuyén ctia dudng tron ngoai tiép A GKE (dpem)



Bai V: (1 diém) 2
Ta viét 1én bang 99 s6 tw nhién lién tiép 1; 2; 3; .....; 99. Ta thyc hién thao tac sau:

Xéa ba s6 a, b, c bat ki trén bang rdi lai viét 1én bang s6 (abc +ab+bc+a+b+c).

Tiép tuc thye hién thao téc trén cho dén khi bang con lai ding mét s6. Tim sb con lai do.
Huwémg din gidi:

Tacbd abc+ab+be+ca+a+b+c=(a+1)(b+1)(c+1)-1

Tai mdi thao tac thir nhét ta chon x6a 3 s6 a, b, ¢ va thay bing (a+1)(b+1)(c+1)-1, ta thiy

thao tic ndy khong lam thay doi tich S =(a, +1)(a, +1)...(a, +1) véi a,,a,,...,a, 12 tat ca cdc s6
con lai trén bang.

Vi vy s6 cudi ciing con lai bing: (1+1)(2+1)(3+1)...(99+1)-1=100!-1

Hét




