WOANHOC

CAC PE THI VAO LOP 10 CUA THANH PHO HA NOI

DE SO 16 - NAM 2011

Mon: Toan Chuyén - Thoi gian lam bai: 150 phit
Bai 1. (2,0 diém)

1) Véi a # +b giai phuong trinh: (a* — bH)x*— 2(a’~b)x +a>—b* =0

2) Giai hé phuong trinh: {x Yy —xy = 2 +3v2
Bai 2. (2,0 diém)

1) Tim tét ca cdc s6 nguyén duong n sao cho n* — 9n — 3 chia hét chon — 11.

2) Cho ba s6 X, y, z khong 4m thoa min x + y + z = 6. Tim gi4 tri 16n nhét va gi tri nho

nhat cta biéu thic: A = x> + y* + 2°.
Bai 3. (3.5 diém)

Trén duong tron tam O duong kinh AB = 2R lay diém N sao cho AN =R va diém M thay
d6i trén cung nho BN(M khong trung véi B, N). Goi I 1a giao diém cia AM va BN. Pudng

thang di qua diém I va vudng géc véi AB tai H, cit tia AN tai diém C.
a) Chung minh ba diém B, C, M thang hang.
b) Xac dinh vi tri ctia diém M dé chu vi cua tr gidc ABMN 12 16n nhat.

¢) Chimg minh tim duong tron ngoai tiép tam gidc MHN thudc mot dudng thang cd dinh

khi M thay d6i trén cung nho BN cua duong tron (O;R).
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d) Goi P 1a diém chinh giita cung AB khong chtra diém N cta duong tron (O;R). Pudng
thang MP cit AB tai D. Chirmg minh rang MDMA + MDMB khéong d6i khi M di dong trén
cung nho BN cua duong tron (O;R).

Bai 4. (1,5 diém)
Tim tit ca cdc bo ba s6 nguyén duong (x, y, z) thoa min xyz = x> — 2z + 2
Bai 5. (1 diém)

Chimg minh rang tir 53 s6 tu nhién bat ky ludn chon duogc 27 sé ma téng cua ching chia
hét cho 27.

LOI GIAI CHI TIET

Cau 1. V6i a # +b giai phuong trinh: (a* — b*)z? — 2(a® — b))z + a® — b* = 0.

Li gidi.

(a* = b )22 —2(a®* =¥z +a* - 0> =0

c6 A' = (a® + %)% — (a* — b*)(a® — b?) = a® + B° — 2a°D® — a® + a'h® + b'a® — B°

= a’b*(a® + b* — 2ab) = [ab(a — b)]* > 0.

Vay phuong trinh ¢6 hai nghiém . ‘

a® — b + ab(a — b) a+b a® —b* — ab(a — b) a—Db

By = : = — VA Ty = = —.

it a? + b at — bt a? — b
T—y—zy=2+3V2
Cau 2. Giai hé phuong trinh: ¢ | Y ) Y
z? + y‘a =

Loi giai.
T—y—zy=2+3v2 T—y—ay=2+3V2
2.2 _Q = 2 -
r“+y° =6 (x — y)* + 2zy = 6.
r—y=a u
Dat khi d6 hé trd thanh:
Ty =>

a—b=2+3v2 (1)
a>+2b=6 (2)
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Tit (1) suyrab=a—2—32

, =2++/2
Thay vao (2) ta duge a®+2(a—2-3v2) =6 (a+1) = (3+V2)? & ‘ -
a=—-4—+2.

T—y=2+V2
Véia=24+vV2=b=-22= ol
:c-y=—2\/§

= r, —y la nghiém ctia phuong trinh 2 — (2 + v2)z +2v/2 =0
x=2

=
D=3
Vs T =2 z =2
ay ;
y=-v2 |y
T—y=-4—12

Voia=—-4-V2=b=—-6-4/2=

Ty = —6— 4V/2
= x, —y la nghiém ctia phuong trinh 22 — (44 v/2)z + 6 + 4v/2 = 0 (phuong trinh vo nghiém).
=2 {I =2

Vay hé da cho ¢6 hai nghiém ;
{y =-V2

=2

Cau 3. Tim tat ca cac s6 nguyén duong n sao cho n? — 9n — 3 chia hét cho n — 11.
Loi giai.

Taco:n?—9n—-3=n*—1ln+2n—22+4+25=n(n—11) + 2(n — 11) + 25.
Dén?-9n—-3in—-11&25:n— 11

e Nbun—11l=1=n=12.

Néun—11=—-1=n = 10.

e Nbun—11=5=n=16.

Néun—11=-5=n=6.

e Neun—-11=11=n = 22.

e Néun—11 = —11 = n = 0 (loai).
Vay n € {12;10; 16; 6; 22}.

Cau 4. Cho ba s6 z, y, z khong am théa méan = + y + z = 6. Tim gia tri 16n nhat va gia tri
nhé nhat ciia biéu thite: A = 2% + y? + 22,

Lai giai.

Ap dung bt déng thitc Bunhiacopxki ta co: 3(22 + 32 +22) > (z+y+2)2 =36 = A > 12.
Dau bang x4y ra khi vichi khiz =y =2 = 2.

Mit khac, tir gid thiét suyra 0 < z,9,2 <6 => z(z —6) < 0= 22 < 6z

Tuong tu y* < 6y; 22 < 62

Suy ra A < 6(z + y + z) = 36, dau bing xay ra khi (z;y;z) = (0;0;6) va cac hoan vi.
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Cau 5. Trén dudng tron tam O dudng kinh AB = 2R liy diém N sao cho AN = R va diém
M thay déi trén cung nhd BN (M khong tring véi B, N). Goi I Ia giao diém ctia AM va BN.

Duting thing di qua diém I vh vudng géc véi AB tai H, cét tia AN tai diém C.
a) Chiing minh ba diém B, C, M thing hang.
b) Xac dinh vi tri ctia diém M dé chu vi ctia ti giac ABM N la l6n nhat.

¢) Chitng minh tam dudng tron ngoai tiép tam giac M HN thudc mot duong thing ¢ dinh
khi M thay déi trén cung nhé BN ciia duting tron (O; R).

d) Goi P la diém chinh giita cung AB khong chia diém N cia dutng tron (O; R).Duong
MD MD

thing M P cit AB tai D. Chimg minh ring A + Vo khong d6i khi M di dong trén
M M
cung nho BN cta dudng tron (O; R).
L giai.
a) Dé thay I la tryc tam cia tam giac ABC, suy ra C

BC L AI (1).
Mt khac AMB = 90°, suy ra BM L AI (2).
Tir (1) va (2) suy ra ba diém B, M, C thing hang.

b) Lay K ddi xiing v6i N qua AB, trén doan MK lay
diém E sao cho ME = MN.

Vi K déi xiing véi N qua AB nén NBK = 2NBA =

60°. M
Ma NMK = NBK = NMK = 60°.

Vay tam gidc NME déu suy ra NE = MN va 0, H B
ENK = BNM (vi eting bang 60° — M)

Do d6 AMNB = AENK(¢c—g—c)suyra MB = E

EK.

Vivay MN+ MB=ME+ EK = MK. A

Chu vi tit giac ABM N bang BA+AN+MN+MB =
3R + MK. Suy ra chu vi tit giac ABM N 16n nhat
khi MK 1a duong kinh cua dudng tron (O).
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¢) Tt giac IMBH noi tiép nén THM = IBM. Tt giac THAN ndi tiép nén THN = NAI,
mat khac IBM = NAI (cting chén cung M N) suy ra IHM = THN hay NHM = 2NBM.
Ngoai ra NOM = 2NBM (tinh chat goc noi tiép).
Suy ra F\T(_ﬁ} = JW, suy ra ti giac MHON la tit gidc noi tiép, do d6 tam dudng tron
ngoai tiép cuia t1t giac nay chinh 1a tam dudng tron ngoai tiép AMNH. Vi vay tam dudng

tron ngoai tiép cia AM N H nam trén dudng trung tric ctia doan ON ¢b dinh

d) Goi F' 1a hinh chiéu ctia D trén AM.
M D 1a phan giac cia AMAB, ta co:

MA DA DA  DF
MB _A_I,QB ~ BA—-DA MB-DF
B = MD

 MB-— % ~ V2MB - MD

suy ra MA(V2MB — MD) = MB.MD

& @gm.ggg = MAMD + MB.MD
= = V2. P

MA TMB T

=

Cau 6. Tim tét ca cac bo ba s6 nguyén duong (z,y, z) théa man zyz = 2* — 2z + 2.
Loi giai.
r? 42

1a s6 nguyén duong,
Ty +

zyz=12-224+2z=

e Néu x =y thi 2 = 1. Khi d6 bo (k; k; 1) v6i k 1a s6 nguyén duong thoa man dé bai.
e Néu z < y thi z < 1 (khoéng théa man).

e Nouz>ythiz? +2 > xy+2.
Vi z 14 s6 nguyén duong nén (22 +2) : (zy +2) < y(z? +2) : (zy +2) & [z(zy +2) —
20z —y):i(zy +2) = 2(z —y) : (xzy + 2).
Do dé ton tai s6 nguyén duong k sao cho 2(x — y) = k(zy + 2).
Neuk>2=z—y>ay+2=(z+1)(y—1)+3<0(Voly).
Neuk=1=2z-y)=zy+2& (z+2)(y—2) =-6.
Suy ra ta c6 bo s6 (z;y; z) = (4;1;3).

Vay tat ci cac bo nguyén duong (x;y;z) thoa bai toan la (4;1;3) va (k;k;1) véi k nguyén
duong.
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Cau 7. Chiing minh ring tit 53 s6 tiu nhién bat ky luén chon dudge 27 s6 ma tong clia ching
chia hét cho 27.

Lai giai.

Ta st dung bo dé: Trong 5 s6 tu nhién bat ky luon chon duge 3 s6 sao cho téng 3 s6 chia hét
cho 3.

Chitng minh bo dé: Xét s6 du ctia 5 s6 tu nhién khi chia cho 3.
o Néu c6 3 s6 ¢6 ciing sd du khi chia cho 3 thi téng 3 s6 dé chia hét cho 3.

e Néu khong c6 3 s6 nao khong c6 cting s6 du khi chia cho 3 thi it nhat ton tai 1 s6 chia hét

cho 3, 1 s6 chia 3 du 1, 1 s6 chia 3 du 2 nén téng 3 s6 nay chia hét cho 3.

Vay b dé duge chitng minh.
Tiép tuc ching minh: Trong 17 s6 tu nhién luén chon duge 9 s6 sao cho téng ctia 9 s6 chia hét

cho 9.

Ap dung bd dé & trén ta ¢o :
Lay 3 bo 5 s6 ta chon duge 3 bo s6 ¢6 t.("o}ng chia hét cho 3.
Nhu vay con 8 sb, lay tiép 5 s6 thi ta chon duge 1 b 3 s6 ¢6 tong chia hét cho 3.
Con 5 s6 cudi ciing ta chon duge thém 1 bo 3 s6 c6 téng chia hét cho 3.
Do d6 ta ¢6 5 bo 3 s6 c6 tong chia hét cho 3.

W1, T3 Ty Ty

Téng 5 bo 3 s6 lan luot 1a : Ty; Ty; TuTy; Ts Xét 5 so tu nhién: E; ? E E; — thi ta ludn
chon duge 3 s6 chia hét cho 3 do dé tén tai 3 s6 trong 5 tong trén c6 tong chia hét cho 9.
Trong 53 s6 t nhién ta chon duge 5 bd, mdi bo gom 9 s6 tif nhién ¢ tt“o)ng chia hét cho 9.

Tong chia cac bo s6 lan luot lEa,TSl; ;Sg; Sy; 843 55.

Xét bo 5 s6 tu nhién % % %, %; % ap dung b6 dé ban dau thi ta chon dude 3 s6 sao cho
tong chia hét cho 3 do dé trong 5 s6 S;: So; Ss; Sy; Sy sé ton tai 3 s6 6 tong chia hét cho 27 (
diéu phai chitng minh).

Chiic cdc em luyén tdp va thi dat két qua tot!
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