3 GIAO DUC VA PAO TAO BA RIA VONG TAU KY THI OLYMPIC TRUYEN THONG 30/4
TRUONG THPT CHUYEN LE QUY PON LAN THU XVIII NAM 2012
. N Khéa ngay 07 thing 4 nam 2012
DPE CHINH THUC Mén thi:  Toén 1ép 11

Thoi gian lim bai: 180 phit, khéng ké théi gian phdt &

Chi y:
—-Péthindyco 1 trang,

— Hoc sinh 1am bai : nhimg cau khac nhau khong dugc lam chung trén 1 tor gidy thi,
~ Khéng dugc sir dung may tinh cdm tay d& lam bai.

Ciu 1 (4 diém)
X -y'=9
Giéi h¢ phuong trinh
2 4y  —4x+y= )
Ciu 2 (4 diém)
o ok o . xi+9 .
Cho day sb (x,) xéc dinh bi: x, =4, x,,, =—~—— VneN".
X, =X, +6

a. Chimg minh ring limx, = +c0.

b. Véi mdi s6 nguyén dwong 7, dat y, =" 11 . Tinh limy, .
X +3

Ciu 3 (3 diém)

Cho tam gidc ABC déu canh g, tAm G. Mot dudng thing d thay dbi ludn di qua G va ct cac
dudmg thing BC, CA, AB 14n luot tai M, N, P.

Tim gié tri nho nhét cta biéu thirc T =GM.GN.GP.

Ciu 4 (3 diém) .
Tim tht ca céc cip ham sb f,g: R — R thoa min ddng thdi cac didu kién sau:
i f(0)=g(0)=1, g(1)=2.
f(x)-F(»)=(x-y)g(x+y) Vx,yeR

Cau 5 (3 diém) )

Mgt s6 nguyén duong n>1 duoe goi la hoan toan khong chinh phuong néu »n khong ¢6 udc
chinh phuong khéc 1. Chimg minh ring néu »n 1a mot hop s va n—1 chia hét cho @(n) thi n hoan
toan khdng chinh phuong va 7 ¢6 it nhét 3 udc nguyén tb (trong d6 qa(n) 1a s6 cac sb nguyén duong
khéng vurot qua 7 va nguyén t§ cing nhau véi n).

Cau6(3 dlem)

Trén m01 6 clia mot bang 4>< 4 0 vubng, nguoi ta dién mot trong hai sb 1 hogc —1 sao cho téng
céc sb trong mdi hang va trong m&i cdt déu bang 0. Hoi c6 bao nhiéu cach dién nhu trén?

Hét

Hgc sinh khéng dwgc sir dyng tai liu. Gidm thj coi thi khong giai thich gi thém.
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SO GIAQ DUC VA BAO TAQ BA RIA VONG TAU KY THI OLYMPIC TRUYEN THONG 30/4
TRUONG THPT CHUYEN LE QUY PON LAN THU XVIII NAM 2012
Khoa ngay 07 thing 4 nam 2012
Mén thi: TOAN Iép 11

HUONG DAN CHAM THI VA BIEU PIEM
Ciu 1. (4 diém)

,)-3 =9

Giai h¢ phuong trinh ) .
Xyl —dx+y=0

Dap an cdu 1:

X *V =9
2+ —4x+y=0
1§

—v +1
< 2
—6x" +12x =3y’
fxl‘6x2+]2.\——8:y3+3y:+3y+1
F=N :
{2x2+y174x+y:0
1
o =(y+1) R
274y —Ax+y=0 2d

X=2-y+l

2xT+y —dx+y=0

Xx=y+3 x=y+3
(=4 N d N

2(_v+3) +y +y—4(y+3)=0 3y’ +9y+6=0

x=y+3
< y

y

<

2d

=

el
5 ly=-1 ly=-2




Ciu2. (4 diém)

.
Cho day sb (x,) xdc dinh boi: x, =4, x,, =—2">_ VneN".
X, —X,+6

a. Chimg minh ring limx, =+w.

b. Véi méi s nguyén duong n, dat y, =" . Tinh limy, .
%

1
= x,+3
Dap dn ciu 2:

49 (x,-3)(x+3)

® Xét =
ot X -x,+6 (x:+3)~(xn—3)

*
Biéing qui nap chimg minh duge x, >3 ,Va>1

4 2 _
o Xét x, —x, =2 ) % ZO% 9

X -x,+6 " x-x,+6

S X, -X, = (X -3 , VneN
x)-x, +6

Do d6 (x,)laday ting va 4=x, <x, <

A
® Gia sir (x,) bichantrén =limx,=a>4 .Dodo6 a=f—+9
a —-a+6
Suy ra (x,) khong bi chin trén . Viy limx, =+

11 1 1 1

a3 x,-3 x+3 x+3 x,-3 x,-3

LS|
= 1
e Z[x 3 xh\—sj %3 %3 %3

zlimy"=lim(l— !
Jim y, = lim | 1-—

=a=3<4 (voly)




Ciu 3. (3 diém)

Cho tam gidc ABC déu canh a, tam G. Mot duong thing d thay dbi luon di qua G
vi cfit cic duong thing BC, CA. AB 1in luot tai M, N, P.

Tim gia trj nhé nhét ciia biéu thirc 7=GM.GN.GP.

Pap an ciu 3:

Khong giam tong qudt gia sir tam giac ABC ¢

hudng duong.

Goi A’, B* C’ lén lugt la trung diém cia BC,
CA, AB va dit (GA'.d)=a(mod ).

Khi dé ta co:

o(GB',d)=(GB.GA') +(GA",d)

= —ZT”+a(mod7r)

1d
. . ; 2
(GCd)=(GC".GA") +(GA'd) :T+a(mod/ry
® Tir d6 suy ra:
r=emonGp=ca M gp SN o OF 1d
Ga' GB' GC'
(«5]
B L 6 B as\/g >a)\/§
2%) ( 2,7] 18[cos3a| 18
COS.COS| o ——— |.COS| o + —
3 3 1d

 Diu bang xay ra < |cos3a|=1sin3a =0 a :kT”Ak €Z.Viyd trung voi

mot trong 3 duong cao cua tam giac.




Ciu 4. (3 diém)

Tim tét ¢4 céc cp ham s& f,g: R — R thoa man ddng thoi céc diéu kién sau:

i. f(0)=g(0)=1, g(1)=2.
f(x)—f(y)=(x—y)g(x+y) Vx,yeR.

Dap 4n ciu 4:

o f(x)-f(¥)=(x-y)g(x+y) Vx,yeR (1). P4t F(x)= f(x)-1F(0)=0.
Khi d6 (1) tré thanh F(x)-F(y)=(x-y)g(x+¥). )

® Trong (2) cho y =0 duoc F(x)=xg(x).Khi d6 (2) tré thanh
g(x)-1g(y)=(x-y)g(x+y)- ®

® D3t G(x)=g(x)-1,G(0)=0.

Taviétlai 3): xG(x)-yG(y)=(x-y)G(x+y) @)

Thay x béi -y duge: —yG(-y) = yG(y).

o Trong (4) thay y b6i — duge: xG(x)-yG(y)=(x+y)G(x-y).

Do dé: (x—y)G(x+y)=(x+y)G(x~y).

G(b
Dit x+y=a, x—y=>b dugc: bG(a)=aG(b). Suyra ——= a) ( ) Va,b#0.

Viy G(x)=mx Vxe R (mlasb thye cho truéc)
e G(l)=g(1)-1=1=>m=1=G(x)=x=>g(x)=x+1 VxeR.
Tirdécé f(x)=x"+x+1 VxeR

Thir lai ta duoge f(x)=x*+x+1 va g(x)=x+1 1a cic ham cén tim.

0.5

0.5d

0.5d¢




Ciu 5. (3 didm)

Mot sb nguyén duong n>1 dugc goi 1 hoan toan khong chinh phuong néu n
khéng ¢6 uéc chinh phuong khéc 1. Chimg minh ring néu » 1a mot hop s va n—1 chia
hét cho (n) thi n hoan toan khong chinh phuong va 7 ¢6 it nhét 3 uéc nguyén té (trong

do o(n) 1a s6 céc sé nguyén dwong khong vurgt qua n va nguyén t6 cing nhau vai ).

Diap dn ciu 5:

© Goi p 12 mot uéc nguyén td bt ky cia n. Ta viét n=p'm véir vam la cac sb

nguyén duong ma (p,m)=1.
Tacé: @(n)=o(p")p(m) = p"'(p —De(m) va (n-1)=p'm-1
Theo gia thiét:  p(n)|(n—1) = p”‘}(p'm— D=r-1=0 Vi (p,p'm-1)=1)

=r=1(vadodo m>1 vinlamét hgp sd).

Viy n 1a mdt s hoan toan khdng chinh phuong va n ¢6 it nhit hai v6c nguyén t6. 1.5
® Giasir n= pg v6i p va q 14 hai sé nguyén t6 khac nhau. Khi d6:
(P=Wg-1)=9(p)p(q) = p(n)|(n-1) = pg—1
suyra  (p-D|(pg-1).
Talai co: (p-D|(p-Dg = (p-D|[(pg-D~(p-Dg]=g-1
Tuong tw, g—1|(p—1); vay p=g, vo ly!
1.5d

Mau thufin d6 chimg t6 rang n c6 it nht ba wéc nguyén té, didu phai chimg minh.




|

Céu 6. (3 diém)

Trén mdi 6 cia mdt bing 4x4 & vudng, ngudi ta dién mot trong hai sé 1 hodc -1
sao cho téng cdc sé trong mdi hang va trong mdi cot déu bing 0. Héi ¢6 bao nhiéu cach

dién nhu trén?

Dip an ciu 6:

Ta thdy m&i hang va mdi cot déu chira hai sb 1 va hai sb -1. Néu 3 hang dau tién da
durgc dién sb sao cho tdng cdc sb trong mdi hang bing 0 va trong mdi cot c6 khong
qué hai s6 bing nhau thi ta c6 duy nhét mét céch dién sé vao hang thtr tu. Do d6 ta chi
tim s6 cach dién sé ba hang dAu tién.

0 hang thtr nhét va hang th hai, m3i hang c6 C2 =6 cach dién sé ma tdng céc sb
bing 0. Trong 6 cach dién s & hang thit hai ta chia thanh 3 truong hop:

L] Truang hop 1: Céch dién sb & hang th hai trung véi cach dién s6 & hang thir
nhét 0 vi tri: ¢6 1 cach. Khi dé, c6 6 cach dién dong thir ba.

(] Tru'zmg hop 2: Cach dién sb & hang thir hai tring véi cach dién sé & hang thir
nhét 4 vi tri: ¢6 1 cach. Khi d6, 6 1 cach dién dong thir ba.

L] Trl.l(mg hop 3: Cach dién s6 & hang thir hai tring véi cach dién sé & hang thir
nhit 2 vi tri: c6 4 cach. Khi d6, mdi céch dién dong thtt hai, c6 2 céch dién dong
thu ba.

Vay s8 céch dién sb théa man yéu chu bai toan 1a: 6.1.6 + 6.1.1 + 6.4.2 = 90 cach.
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