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Luwu y: - Thi sinh lam MOI céiu trén MOT to gidy lam bai riéng biét va ghi ré SO CAU 6 dong diu tién
ciia trang thir nhat (ké ca cau khéng lam duoe, néu cd);

- Thi sinh khong dwoc su dung tai licu, Giam thi khong giai thich gi thém.

Céu 1. (4 diém)
Tim tat ca cac s6 thuc x>0, y>0, z>0 thod man:
x(x=3)+2y(y-3)-9z
x(2x—9)—12y+z(z 15 )
—6x+y(y 9)+2Z(z 6)

=0,
0,
0.

Cau 2. (3 diém)
Tim tat ca cac sb thuc a, b, ¢ sao cho mdi da thic x* —3x+a, x> +x+b co 2 nghiém thuc
phan biét va 1a nghiém cta da thic x* —x* +cx + 4.

Cau 3. (4 diém)

Tim tat ca cac sO nguyén n>2 sao chomdiso 2> -n—1, 2° -n—1, ..., 2"-n—1 13 so nguyén to.

Cau 4. (5 diém)

Cho tir gide ABCD ni tiép duong tron (O), ¢ tia DA cit tia CB tai diém P. Lay diém X
batky trén canh CD . Goi J, K, L tuong tng la tim dudng tron ngoai tiép tam gidc ADX, BCX,
PAB.

a) Chiing minh réng 0, J, K, L cung thuéc mot duong tron.

‘ b) Goi H la tryc tim cua tam gidc JOK . Chiing minh rang khoang cach tr H dén CD
bang LP.

Cau 5. (4 diem)

Mot quan xe di chuyén 63 nudc di trén ban cd vua 8x 8, di qua tit ca cac 6, mdi 6 diing mot
1an va mdi nudc di nod chi di chuyén tir mot 6 sang mot 6 cd chung canh. Panh s6 cac 0 cua ban co
tu 1 den 64 theo thtr ty ma quan xe di qua (v1 tri ban dau cua quan xe duoc danh s6 1). Goi n 1a
hiéu s6 16n nhét gitta cac s6 ciia hai 6 c6 chung canh. Héi gia tri nho nhat c6 thé c6 ciia n 1 bao
nhiéu?

---------------- HET -----------—----
Ho tén thi sinh: ..................ccccooovviiiiiiiiiiieeie e, SBD: ...,
TN triOng: ..........oooeeeeeeee e Tén tinh/TP: .................cccovvveeeeen...
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Caul

Noi dung

Piém

Dé bai

Tim tat ca cac sb thuc x>0, y>0, z>0 thod man:
x(x—3)+2y(y—3)—9z
x(2x—9)—12y+z(z—15)
—6x+y(y—9)+2z(z—6)

0,
0,
0.

Cach 1

Lay phuong trinh thr nhit cong véi phuong trinh thr hai roi trir di 2 1an
phuong trinh thir ba, ta thu duoc

3x* -3z =0,

dan dén z=x (do x>0, z>0).

Thé z = x thi phuong trinh dau tién tré thanh x> —12x+2y> —6y =0, con
phuong trinh thi hai tré thanh 3x* —24x—12y =0.
2

Do dé y=x —8x

. Thé nguoc lai vao phuong trinh du tién, ta co
2
(x2 —8x) 6. x2 —8x _
16 4
< 8x? —96x+x* —16x° +64x* —12x* +96x =0
< xt=16x° +60x* =0

<:>x2(x2—16x+60)20

XX —12x+2- 0

< x*(x—6)(x—10)=0.

Vay x =6 hodac x=10. Vi x=6 tacod y=-3, mau thuan.
Véi x =10 ta thu dugc y =5.

0.5

Thir lai, ta d& dang kiém tra dugc rang bo (x;;2)=(10;5;10) thod man
h¢ phuong trinh da cho.

0.5

Cach 2

Lay phuong trinh thir nhat cong véi phuong trinh th hai rdi trir di 2 1an
phuong trinh thir ba, ta thu dugc

3x* =3z =0,

dan dén z=x (do x>0, z>0).
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Caul

Noi dung

Piem

Thé z = x thi phuong trinh dau tién tré thanh x> —12x+2y> —6y =0, con
phuong trinh thir hai tré thanh 3x” —24x—12y =0. Do d6

2(x* —12x+2y —6y) - (3x* - 24x-12y) =0, !
Suyra x° =4y°,dindén x=2y (do x>0, y>0).Dodd x=z=2y.
Thay z=2y va x =2y vio phuong trinh dau tién, ta dugc
6y> —30y =0, 0.5
Suyra y=5do y>0.
Thir lai, ta dé dang kiém tra duoc rang bd (x;;2)=(10;5;10) thoa man 0.5

hé phuong trinh da cho.
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Cau 2 NoOi dung Piém
D3 b Tim tat ca cac sd thuc a, b, ¢ sao cho mdi da thtrc x> —3x+a, x> +x+b 3
ebarl 62 nghiém thyc phan biét va 1a nghiém ctia da thirc x° —x* +cx+4-..
Cach 1
Do x* —3x+a, X’ +x+b coténg cong 4 nghiém, con x* —x* +cx+4 ¢o
t6i da 3 nghiém thuc nén x> —3x+a va x>+ x+b phai c6 nghiém chung.
Goi ¢ la nghiém chung, nhu vay: t*=3t+a=0;t"+t+b=0. 1
-b
Suyra 4t+b—a=0,dodo ¢ = a4 :
Ngoai ra, rd rang ta phai co
(x3—x2+cx+4)(x—t):(x2—3x+a)(x2+x+b). 0,5
So sanh hé s6 x° & hai vé, ta duoc t=1,do d6 a =b+4.
Khi do: (x3 —x +cx+4)(x—1) =(x2 —3x+a)(x2 +x+b).
c+1=2b+1
So sanh hé s6 x*, x va hé s6 hang & hai vé, ta duoc: { —c+4=-2b+4 1
—4 = b(b + 4).
Tt day, dé dang suy ra duoc ¢ =—4;b=-2 vadodé a=2.
Thir lai, ta dé dang kiém tra duoc voi a =2, b=-2 va ¢ =—4 thi cac da
thitc x> —3x+2, X’ —x+2, x’ —x" —4x+4 cocacnghiém 1,2 val, 2 | 0.5
va-2,1, 2.
Cach 2
Do x* —3x+a, X’ +x+b coténg cong 4 nghiém, con x* —x* +cx+4 ¢o
t6i da 3 nghiém thyc nén x* —3x+a va x> +x+b phai c6 nghiém chung. | 0.5
Goi ¢ 1a nghiém chung.
Theo dinh 1y Viéte, tong hai nghiém ctia x*> —3x+a bang 3 va tong hai
nghiém ctia x* +x+b bang —1. 0.5
Khi d6 x*> —3x+a c6 hai nghiém 1a ¢ va 3—¢, x> +x+b c6 hai nghiém |
latva—-1-t.
Do dé x’ —x* +cx+4 cébanghiém 1a ¢, -3—¢ va —1—¢. Theo dinh Iy 0.5
Viéte, t+3—t—1—t=1,suyrat=1. '
Thay nghiém x =1 vao 3 da thic ban dau, ta dugc
I’-31l+a=0=>a=2;
1

P+1+b=0=b=-2;
P-1+c-1+4=0=c=-4.
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Cau 2

Noi dung

Piem

Thir lai, ta d& dang kiém tra duogc véi a =2, b=-2 va ¢ =—4 thi cic da
thirc x> —3x+2, x’ —=x+2, x’ —x" —4x+4 cocacnghiém 1,2 val, -2
va -2,1, 2.

0.5

Noi dung

Piém

Tim tat ca cac so nguyén n>2 sao cho méi so 2°-n—1, 2°-n—1, ...,
2" -n—1 la s6 nguyén to.

Chu ¥ rdng n =2 va n =23 thoa man diéu kién ctia bai toan, boi vi
2°.2-1=7
2°.3-1=11,2°-3-1=23

13 cac sO nguyén to.

Véi n=4,tacod 2°-4—1=15 khong 1a sd nguyén to.
Véi n=5,tacd 2°-5—1=39 khong la s6 nguyén to.

0.5

Xét n>6,khi 36 n—1>5.Néu n—1 c6 mot uéc nguyén t 1¢ p thi theo
dinh Iy Fermat nhd, ta co
27.n—1=2""-1=0(mod p).

Hién nhién 2~ -n—1> p nén khong thé 13 s6 nguyén to.

1.5

Gia sir n—1 chi c6 u6c nguyén té 1a 2, hay n c6 dang n=2* +1. Rd rang
3 <k <n.Mat khac

2 —1= 2 2 =2 2k 2f = (28 - 1) (24 41)

khong 1a s6 nguyén t6. Vay chi cé 2 s6 nguyén n thoa man bai toan la
n=2van=3.
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Cau 4 NoOi dung Piém
Cho tir gidc ABCD ndi tiép dudng tron (O), c6 tia DA céttia CB tai diém
P. Lay diém X bét ky trén canh CD. Goi J, K, L tuong Ung la tdm
s . .. | duong tron ngoai ti€p tam gidc ADX , BCX , PAB.
De bai a) Chiing minh rﬁng 0, J, K, L cung thuoc mgt duong tron. >
b) Goi H la tryc tm cia tam gidc JOK . Chimg minh rang khoang
cachter H dén CD bang LP.
P
1
4a
Z
Rd rang céc duong tron (J), (K), (L) dong quy tai diém Miquel T cua
tam gidc PCD Ung voi bd diém X, 4, B.
Do dé JL 1L AT, KL L BT ,suyra
ZJLK =180°— ZATB = ZDPC =180" — ZJOK, 1
suy ra LJOK 13 tir giac ndi tiép.
Goi Y, Z theo thit ty la diém dbi xtmg cia L qua OJ, OK ; M la diém
doi xung véi P qua L. Khi do
LLAM = ZLMA = ZPBA= ZADC.
4b | Tacod YZ 1a duong thing Steiner ctia L mg véi tam giac OJK nén YZ 1
di qua truc tim H cua tam giac OJK .
Mait khac AD va YL c6 chung duong trung truc OJ nén ADYL 1a hinh
thang can, suy ra DY = AL.
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Cau 4 Noi dung Pi¢m

Ngoaira LYDC = ZADY — ZADC = ZDAL — ZLAM =90°. 1

Tuong tu CZ = AL va Z/DCZ =90°. Tur d6 suy ra DCYZ 1a hinh chit
nht. 1

Vay d(H;CD)=d(Y;CD)=YD=LA=LP.
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Caus

NoOi dung

Mot quan xe di chuyén 63 nudc di trén ban cd vua 8x 8, di qua tat ca cac
6, moi 6 dung mot 1an va mdi nudce di nod chi di chuyén tir mot 6 sang mot
6 ¢6 chung canh. Panh sb cic 6 cua ban cd tir 1 dén 64 theo thir ty ma
quan xe di qua (vi tri ban dau ctia quan xe duoc danh sb 1). Goi n 1a hiéu
s6 16n nhit gitta cac sb cua hai 6 c6 chung canh. Hoi gia tri nho nhat ¢ thé
co cua n la bao nhiéu?

Trudce hét, xét cach di hinh con ran nhu sau cta quan xe: bat dau tir goc
duéi bén trai, di sang phai, mdi nuoc sang 6 bén canh cho dén hét hang,
sau do di Ién 6 ¢ hang ngay trén, roi di sang trai, mdi nudc sang 6 bén canh
cho dén hét hang, rdi di 1én 6 & hang phia trén, v.v. Véi cach di nay, ta dé
thdy rang hiéu sb 16n nhét ciia 2 6 chung canh bang 15.

Ta chimg minh day 13 gia tri nho nht can tim.

Gia st nguoc lai rang n <15. Xét cac sd & hang trén cung.

Vi hiéu gitra hai s6 ké nhau trong hang nay khong vuot qua 14, nén quan
xe di tor mot s0 nho hon dén mdt s6 16n hon ¢ trén hang nay ma khong di
qua mdt 6 ¢ hang dudi cung (vi d€ xudng do6 can it nhat 7 nudc, va dé
quay lai cling can it nhat 7 nudc, cong thém mot nude trong chinh hang
duoi).

Do d6 quan xe di di qua tit ca cac 6 ciia hang trén cing ma khong di xudng
hang dudi cung.

Tuong tu, quan xe di chuyén qua cac 6 cua hang dudi cing ma khong di
1én hang trén cung. Piu nay c6 nghia 13 tit ca cic s6 & hang trén cung déu
16n hon (hodc déu nho hon) cac sd & hang dudi clng.

Tuong ty, tit ca cac sd & cOt ngoai ciing bén trai déu 16n hon (hodc déu
nho hon) céac s6 & cot ngoai cing bén phai.

Khong mat tinh tong quat, gia st cac s6 & cot ngoai ciing bén trai 1on hon
cac s6 & cot ngoai ciing bén phai, con cac sé ¢ hang dudi cung 16n hon céac
sO & hang trén cung.

Bay gio, goi 4 13 s6 cua 6 goc trén cung bén trai va B 13 s6 cia 6 goc
dudi cung bén phai.

Theo gia thiét, néu xét theo cot thi 4 > B, con néu xét theo hangthi 4 < B,
mau thuan.

Ky thi
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