SO GIAO DUC VA PAO TAO  Ki THI TUYEN SINH VAO LOP 10 TRUNG HQOC PHO THONG

Moén thi: TOAN CHUYEN

) M ) Thoi gian lam bai: 120 phiit, khong ké thoi gian phat dé
PE CHINH THUC
Caul. (2,0 diém)
1. Tim tt ca cac gia tri cia tham s6 m dé phuong trinh x> —2x—3m—2=0 c6 nghiém.
2. Goi x,,x,,X;,x, 1a cdc nghiém cua phuong trinh (x+1)(x+3)(x+5)(x+7) =1. Tinh gia
tri biéu thirc P = x,x,x,x, .
Cau2. (2,0 diém)
1. Cho da thirc f(x) thoa man 2f(x)+3f(2—x) =5x" —8x+3 (1) v6i moi s6 thuc x.
a) Trong dang thirc (1), thay x boi 2—x va ghi ra két qua.
b) Giai phuong trinh f(x)=-1
x —6x° +13x—10—(x—y+2) x—y+1=0
2. Giai h¢ phuong trinh
(3x2 +18x—2xy+6y—y2),/x—y+6 —-24x-8y =0

Cau3. (2,0 diém) , , 9

1. Cho 9 hinh vudng c6 d¢ dai cac canh la 9 s6 nguyén duong lién tiep. Goi S la tong dién
tich ctia 9 hinh vudng dé cho. Ton tai hay khong mot hinh vuéng ¢ canh 1a mét s6 nguyén
duong va c6 dién tich bang § ?

2. Vébat ki 17 duong tron, moi dudng tron c6 do dai duong kinh 1a mot s6 nguyén duong.
Ching minh rang trong 17 duong tron do, ta ludn chon duge 5 duong tron c6 tong do dai
cac duong kinh 1a mdt s6 chia hét cho 5.

Cau4. (3,0 diém) Cho tir giac ABCD c6 ABC = ADC =90",BC=CD. Goi M 1a trung diém cua
AB , dudng tron tim C ban kinh BC (ky hiéu 1a dudng tron (C)) cdt MD tai E(E#D), H
1a giao diém cua AC va BD.

a) Chung minh rang AMEB [l AMBD va tit giAc BHEM 1a tlr giac ndi tiép.
b) Goi F 14 giao diém cia AE va dudng tron (C) (F # E). Chung minh rang BC | DF .
¢) Goi 7 1a giao diém ciia duong thang BC va duong tron (C ) (I # B) , J 1a giao diém ciia
AL vi DF. Tinhti s6 22
DF
Caus. (L0 diém) Cho cac sb thuc x,y,z,¢ thoa man x*+y”>+z>+¢* =1. Tim gia tri 16n nhit cua
biéu thitc A= xy+xz+xt+ yz + yt +3zt .
------- HET-------
Thi sinh khéng dworc str dung tai liéu. Can bd coi thi khéng gidi thich gi thém
Ho va tén thi sinh: e SO DA0 dANN: et
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Lo giai
Caul. (2,0 diém)
1) Tim tat ca cac gia tri cia tham s6 m dé phuong trinh x* —2x—3m—2=0 c6 nghiém.
2) Goi x,,x,,x;,x, la cdc nghiém cia phuong trinh (x +1)(x+3)(x+5)(x+ 7) =1. Tinh gia tri
biéu thirc P = x,x,x,X, .
Loi giai
1. Phuong trinh da cho c6 nghiém khi A'>0< 1+3m+2>0& m>—1.
2. Phuong trinh di cho twong duwong véi (x2 +8x+ 7)(x2 + 8x+15) -1=0

t=-4+J17
t=-4-17
X2 +8x+11-+/17=0

X +8x+11+/17 =0
Vay P =xx,x,x, :(ll—ﬁ)(ll+\/ﬁ):lo4

Cau2. (2,0 diém)

Pit t =x* +8x+7. Ta duogc tz+81—1:0<:>[

Khi do, PT da cho twong duong {

1) Cho da thirc f(x) thoa man 2f(x)+3f(2—x) =5x>—8x+3 (1) v6i moi s thuc x.
a) Trong dang thtc (1), thay x bdi 2—x va ghi ra két qua.
b) Giai phuong trinh f (x) =—

x*—6x" +13x-10—(x—y+2)4Jx—py+1=0

(3x2 +18x—2xy+6y—y2)1/x—y+6—24x—8y=0

Loi giai

2) Giai hé phuong trinh {

1. 2f(x)+3f(2-x)=5x"—8x+3 (1)
a) Trong (1) thay x boi 2—x taduoc: 2/ (2—x)+3f(x)=5(2- x) —-8(2—x)+3
S3f(x)+2f(2—x)=5x"-12x+7 (2)
b) Lay 2x(1)-3x(2) ta dugc: =51 (x)=2(5x ~8x+3)-3(5x* ~12x+7)
& 51 (x)=-5x"+20x-15 f(x)=x"—4x+3.
Khido: f(x)=-1<x’—4x+4=0=>x=2
X —6x" +13x-10—(x—y+2)x—y+1=0 (1) X—y+120
{(3x2+18x—2xy+6y—y2)\/m—24x—8y0 (2)'DK: {x—y+620'

(l) ( — )+x—2=(\/x—y+1)3+\/x—y+l

ba a=x-2

|

2):[(3x+y)x y+6 3x+y ]Jx y+6 x+y
3x+y [x y+6 ,/x—y+6—8}:0{y__3

x—y+6=2'

taduoc: (a—b)(a’ +ab+b*+1)=0=a=b=>x-2=[x—y+1.

x—y+1

THI =-3x y=-3x
: =
x=2=\x—-y+1 x—=2=~4x+1 (*)
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Cau 3.

x> —8x+3=0

Jx—y+6=2 x—y+1=-3
TH2:{ Y :{ ¥

x=2=x—y+1

>2
(*)Q{x :>x:4+\/B:>y:—12—3\/§.

(Khong théa man DK).
x=2=x—y+1

So véi diéu kién, suy ra hé da cho c6 nghiém (x;y) = (4 + \/B; -12 —3\/5)
(2.0 diém) , , q
1) Cho 9 hinh vuong c6 dg dai cac canh la 9 s6 nguyén duong lién tiép. Goi S 1a tong dién tich
cta 9 hinh vuéng da cho. Ton tai hay khong mot hinh vudng c¢6 canh la mot s6 nguyén duong
va c6 dién tich bang S ?
2) V& bat ki 17 duong tron, mdi dudng tron c6 do dai dudng kinh 1a mot sb nguyén duong.
Chimg minh rang trong 17 duong tron do, ta luén chon duge 5 dudng tron co téng do dai cac
duong kinh 1a mét s6 chia hét cho 5.

Loi giai

1. Gia st canh cua 9 hinh vudng lan lwot 12 x;x+Lx+2:..;x+8 (voi xell *),

Taco: S=x"+(x+1) +..+(x+8)" =9x* +72x+204.

Gia sir ton tai hinh vudng c6 canh bang y, véi y el *.

Theo gid thiét ta c6: 3 =9x” +72x+204 < y* =3(3x” +24x+68) (*)

Do VP(*)53 nén y*:3, ma 3 la sd nguyén té nén y:3.

Khi d6 y*:9 hay VT, 9.
9x*:9

Lai c6 172x19 = VP, /9. = Khong ton tai y .
20479

Véy khong ton tai hay khong mot hinh vuéng c6 canh 1a mot s nguyén dwong va c6 dién
tich bang S .

Cach1

- Goi d6 dai duong kinh 17 duong tron d6 lan luot 13 a,,a,,a;,...q,, (a,,a,,a,,..a,, €l])

Yéu cau bai toan tré thanh: Chung minh luén chon dugc 5 sb tir 17 sb trén co téng chia hét cho
5

Chia 17 s6 trén cho 5, ta dugc 17 sb du, ma mot s6 chia 5 c6 thé du 0, 1, 2, 3, 4 nén theo
nguyén li Dirichlet, co it nhét 4 s6 ¢6 cung s6 du, 10 rang néu nhi{%u hon 4 thi tong clia 5 s6 s&
chia hét cho 5, ta xét truong hop c6 4 s6 c6 cung s6 du, khong mat tinh tong quat, ta gia su la
a,,a,,a,,a, va goi sd du dé 1a b, véi b €{0,1,2,3,5}.

- Xét 13 s6 con lai, néu co it nhat mot sd chia 5 du b, thi téng cta s6 d6 véi 4 sb chia 5 du b &
trén s& chia hét cho 5, ta xét truong hop 13 6 trén chia 5 ¢6 4 s6 du (14 5 s6 tir 0 t6i 4 trir di b,
), theo Dirichlet thi s& ¢ it nht 4 s6 ¢6 cting s6 du, ta gid st 13 as, a,, a,, a, vasd du d6 1a b,
- Xét 9 s6 tlr a, tdi a,,, néu c6 mot sé nao d6 chia 5 du b, thi ta cé tong 5 sb gom sb d6 vai 4
sO as, ag, a,, ay chia hét cho 5. Ta xét truong hop 9 s6 nay chia 5 ¢6 thé du 3 sé du (tir 0 t6i 4
trir b,, trir b, ). Theo Dirichlet thi c¢6 3 s6 s& co cung s6 du, ta gia sir 14 a,, a,y, @,, va s6 du d6
la b,.

THI1: a,, chia 5 ciing du b,. Khi d6 xét 5 s6 tir a,; t6i @, néu c6 1 s6 ndo d6 chia 5 du b, thi
rd rang ta ¢6 5 s0 a,, a,y, a,,, a,, va s6 d6 co tong chia hét cho 5.

Xét truong hop 5 s6 a,,t6i a,, chia 5 c6 thé du 2 s6 du (tir 0 t6i 4 trir b, trix b, , trir b, ), theo

Dirichlet s€ ¢6 3 s0 ¢6 cung so6 du, gid st 2 s6 nay 1a a,;, a,,, a;; vasd du do la b,. Néu trong 2
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Cau 4.

s0 a,, va a, c6 mot sd du khac b,, gia sir1a a,, thi rd rang ta c6 5s6 14 a;, ag, a5, a,, €6 5 s6
du d6i mot khac nhau nén tong cta noé s& chia hét cho 5. Con trong trudng hop 2 sb ¢6 cing sd
dula b, third rang 5 s6 a,;, a,, a5, a,s, a,; c6 tong chia hét cho 5

TH2: a,, chia 5 ¢6 s6 du khac b, ta goi s6 du d6 1a b, khi d6 5 sé tir a,, t6i a,, néu c6 mot sb
nio chia 5 khac b,, gia sir 1a a,, khi d6 ta c6 56 1a a,, a, a,, a,,, a,, 6 5 s6 du d6i mot khac
nhau nén téng cuia chung s& chia hét cho 5. Con trong trudng hop 5 s6 d6 chia 5 ¢6 cung sb du
thi hién nhién tong ctia chung chia hét cho 5. Vay bai toan dugc chirng minh hoan toan

Cach 2

Goi d0 dai dudng kinh 17 dudng tron d6 1an luot 13 a,,a,,4;,...ay, (a,,a,,a;,...a,, €0))

Chia 17 s6 trén thanh cac tip A trong d6 A. 1a tap cac s6 chia 5 du i (i =0,4). Néu c6 1 tap
nao do6 chira nhiéu hon 5 s6 thi tong 5 s6 d6 chia hét cho 5. Con néu moi tap déu chira it hon 5
phan tu, xét 4 tap bat ki, khi d6 tong s6 phan tir 4 tap nay khong qua 16 phan tur, do d6 co it
nhat 1 phan tir thudc vao tap con lai,

Vay ta c6 5 phan tir thudc 5 tap khac nhau nén tong 5 so nay chia hét cho 5

(3,0 diém) Cho t gidc ABCD ¢6 ABC = ADC=90°,BC=CD. Goi M 1a trung diém cia
AB , dudng tron tdm C ban kinh BC (ky hi¢u 1a dudng tron (C)) cdt MD tai E(E#D), H
1a giao diém cia AC va BD.

a) Chung minh rang AMEB U AMBD va tt giAc BHEM 1a tlr giac ndi tiép.

b) Goi F 1a giao diém cia AE va dudng tron (C) (F # E). Chimg minh rang BC 1 DF .

¢) Goi I la giao diém cua dudng thang BC va duong tron (C) (I#B), J 1a giao diém cia

. D.
Al va DF . Tinh ti sO —J
DF

a) ViCB=CD nén De (C) va ABC = CDA=90" suyra AD, AB la tiép tuyén ciia (C)
Ta cd6: MBE + EBD + DBC =90°, MDB + ADE + BDC =90°, EBD = ADE (cung chin ED),
DBC =BDC (ACBD can tai C). Suy ra: MBE = MDB .
Xét AMEB va AMBD taco: M chung, MBE = MDB (cmt) . Suy ra: AMEB [l AMBD (g.g)
Suy ra: MEB = MBD (1) (2 goc tuong ung).

AB

D@ thay: AAHB vudng tai H c6 dudng trung tuyén MH = MB = MA = -
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Suy ra: AMHB can tai M = MBH = MHB . (2)

T (1),(2) = MHB = MEB . Viy ti gidc BHEM 1a tir gidc noi tiép.

ME MB ME MA
— — -

b) Tacé: AMEB[] AMBD (cmt) = — = -
MB MD ~MA MD

(vi MA=MB).

Xét AMEA va AMAD c6: M chung, %ﬁ :%(cmt) Suy ra: AMEA || AMAD (g.g)

Suy ra: MAE = MDA . Lai c6: MDA = EFD (cung chin cung ED).

Suy ra: MAE = EFD . Ma ching 1a hai goc so le trong = AB//DE .
Mat khadc 4B L BC suy ra: BC L DF (dpcm).

¢) Goi G 1a giao diém cua BI va DF . Xé ADGB vudng tai G va ABHA vudng tai H c6:
ABH = BDG (so le trong, AB//DG). Suy ra: ADGB [l ABHA (g.g).
Suy ra:
DG _ DB
BH

DG _DBBH _DB BH _,BH BH_2[BH ’

= ——=2.|—=——| =2sin* BAH . (3)
BA  BA>  BA BA BA BA BA

= DG.BA= DB.BH . Suy ra:

2

Laico: JG//AB = JC_IG = IGIZB IDz _(Qj =sin” DBI . (4)
AB 1B IB> IB> \UB

D@ thdy: DBI = DAC = BAH . (5)

Tir 3). (4), (5) suy ra: 22 =279 & po=2J6 & 29 =
BA 4B DG

DJ

1 1
—= —.
2 G 2
MaDG—lDFVyDJ 1
2 DF 4
(1,0 diém) Cho cac sb thuc x,y,z,¢ thoa man x>+ y”>+z>+¢* =1. Tim gia tri 16n nhit cua
biéu thitc A= xy+xz+xt+ yz + yt +3zt .
Loi giai

xyﬁé(x2 +y2)

2 2 7 4

:£+1xﬁ—lz<£+1[x2+(ﬁ—1]222}ﬁ+1{x2+3—622}

Tuong tu xt <

\/§+1 2 3_ 5 2
z < + z
). 4 Y 5

<ﬁ+1{2 3-5 }
<= v+
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(z +1t )<:>32t< (22+t2)

X = = —5_\/5
" V20
fl 5-45
z=t=
20

Suyra 4< \/§+2(x2+y2+22+t2):\/§+2.
2 2
X=y
J5-1
X= 5 z
Dau "=" xay ra khi
J5-1
X = t
2
X +y 2+ =1
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