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PE THI CHINH THUC
Mén: TOAN
Thévi gian: 180 phut (khéng ké thei gian giao dé)
Ngay thi: 29/01/08

Céu 1 (3 diém). Hay xéac dinh s nghiém ctia hé phuong trinh (4n *-¥ ) sau:
x4 yd@ =129
{lng, x.log;yv=1

Cau 2 (3 diém). Cho tam gidc ABC c6 goc BEC 13 goc nhon, trong d6 E' 13 trung diém

cua AB | Trén tia EC 14y diém M sao cho BME = ECA Ky hiéu @ 1a sb do cta goc
. MC
BEC | hay tinh ti s6 AB theo @ .

A o R - — 200 9 e 3 A 9 * A A A \
Cau 3 (2 diém). Bat M =2007"""% Hsj ¢6 tit ca bao nhibu sd ty nhién @ ma 1 <m

va n2n + 1¥51n + 2) chia hét cho ™M .

Céu 4 (3 diém). Cho diy sb thuc n) duogc xac dinh nhu sau:

1
— —  Xppg =274 P
X, = 0, =2 vy "3 *32 véimoi n =123, .

Chtng minh rang diy n) c6 gi6i han hiru han khi ™ = + _ Hiy tim giéi han do.

Ciu 5 (3 diém). Hoi co tat ca bao nhiéu sb tu nhién chia hét cho 9 ma mdi sé gom t6i da
2008 chit s6 va trong dé co it nhat hai chir s6 9?

Cau 6 (3 diém). Cho *-YZ 1a cac s6 thyc khong am, d6i mot khac nhau. Chimg minh
rang

{x1f+1fz+zx}( r 1 _)24
S (x-y)Y (v-zy @-F

Hoi dang thirc xay ra khi nao?

Cau 7 (3 diém). Cho tam giac ABC | trung tuyén 4D . Cho dudng thing @ vudng goc
v6i dudng thing AD . Xét diém M nim trén duong thing @ . Goi £ va F 1an luot 1a
trung diém caa MB va MC  Puong thing di qua £ va vudng goc v6i dudng thing @
cit duong thing A8 tai P | duong thing di qua F va vudng goc véi duong thing @
cit duong thang AC tai € . Ching minh ring duong thang di qua M va vudng goc véi
duong thing P@ luén di qua mot diém cb dinh, khi M di dong trén dudng thing @ .



------------- HET — —
® Thi sinh khong duoc sur dung tai liéu.
o Giam thi khong dwoc giai thich gi thém.

LOT GIAI
Ciu 1 (3 diém). Hay xéac dinh s nghiém ctia hé phuong trinh (an *-¥ ) sau:
x2+y3 =129 (1)
logz x.log, vy =1 (2}
Bai giai

+PK: Ly =0
+ Tir (2) suy ra x, y cing 16n hon 1 hodc cting nhé hon 1, két hop véi (1), duoc x, y clng
16n hon 1

92 + 82 =29 (3)

+ Pat logzx =a,logz; vy =b, {a.b = 0) ta duyoc he (ab=1 (4)
Suy ra 9% + 8z = 20, fa=0) (5)

1 , ,
+ Xét ham s f(&) = 9F + 8 — 29, t >0 Hamsb f® lién tuc, co dao ham moi cip

taimoi L = 0 va

i1

f'ity=9%1n0 - Et'tz In8

Va
f'it) =9%1n%9 a% lln2 8+ 8% E11’18 = 0,Vt >0
Wed T n + .t" -tg ' =
Do d6 ham sé f 15i trén R* . Ngoaira /' ddng bién trén R* , do

Jig f©=+o
Nén 3! t, = 0:f 'ty =10
Mat khac

S ©= o= lin fo

fW <0 pen If(tlo) <0 vavivay ta co bang

Y

\/



Tur do, do tinh lién tuc cua f nén (5) c6 hai nghiém duong. Vay hé da cho c6 hai
nghi¢m.

Céu 2 (3 diém). Cho tam giac ABC ¢6 goc BEC 13 goc nhon, trong d6 £ 1a trung
diém coa 4B . Trén tia EC 14y diém M sao cho BME = ECA Ky hiéu @ 1a s do
_ Mc

ctia goc BEC | hiy tinh ti s6 AB theo @ .

Bai gisi

Trén tia dbi cua tia EC 14y diém F sao cho AFE = @ = BEC khi d6 tam giac AEF can tai
A.
Vay AF = AE = EB. Suy ra AAFC = ABEM

Suy ra FC = EM, MC = FE

Tu do

MC FE FE
AB ~ AB  24E
Cau 3 (2 diém). Dat M =2007°%® 114i ¢4 tt ca bao nhiéu sé tw nhién ™ ma 1 <m
va

n{zn + 1)51n + 2} chia hét cho ™ .
Bai gidi
Bo deé 1.

Cho meZm=1lvaabeZ: gedlazm)=1  Khjdo phuong trinh ax +b = olmod m)

= oS

c6 dung mot nghiém theo ™0d M trong tap hop 0.1.2.....m -1

B6 dé 2. trong d6 P-9 €Z,p.q =1 ya nguyén td cing nhau, va cic sb nguyén @ b.¢.d
thoa man ged (am) = gedic;m) = 1
Cho =P-9 . Khidé hé
ax + b = o(mod p)
{Ex+d = o{mod )

C6 duy nhét nghiém theo 0@ M trong tap hop 0.1.2,....m —1}

Taco ged@n + Liny=1=gcd2n+ 1;5n+ 2)=1 3 gcd(n;5n + 2)= 1 hodc 2

bé y rr:ing 2007 =3*x223va3,233 e 7 , nén cd thé coi M = 20072092 14 tich cua

p-q €Z,2.q > 1 y3nguyén to cung nhau, khong c6 s nao chia hét cho 5



Taco M2n+1X5n+2)ime pagd m2n+ 1,51+ 1 chig hét cho M ™ hoic ching
c6 hai sb chia hét cho P-4 . Do d6 c6 9 trudng hop xdy ra <M ;

+ M IM theo bd dé 1 c6 mot nghiém.

+2n+1:m theo bd dé 1 c6 mot nghiém.

4+ 51+ 2im theo bo dé 1 c6 mot nghiém.

+ Hai trongqba‘sé m,21n+ 1,51+ 1 chia hét cho P-4 (c6 6 trudng hop): mdi trudng
hop, theo bd dé 2, c6 dung mot nghiém.

Vay c6 tat C?l 9s6 ™ thoa man.

Cau 4 (3 diém). Cho day so thuc @) duge xac dinh nhu sau:

1
Xntz =277 45

X = G,X= = 2 Vé 2 Vé’l m01 n= 1,2,3,

Chung minh rang diy (¥n) c6 gi6i han hitu han khi ™ = +  Hiy tim giéi han do.
Bai gidi

3
- Xy, ¥ = 2

Bang quy nap dé dang chtng minh duoc 2 2
fo) =27 4= (:2)
s A =27 4, x e(ziz
Xét ham so 2 2°2
F i k1 — 1 3 1 3 - ( 1 . 1 ) .
= 327 e e 2 El-—:— E(U_,l}
Taco f ¥) =-2"lm2<0Ovxe (2'2) ma " € (2'2) thi Va' vz . Do d6
. In2
If e = ET =u=1
1 X =V \ \
Mit khéc theo dinh 1y Lagrange thi véimoi 2 =7 =¥ <2 déu tdn tai t € @) sao cho
27 -2V = fi(t)x - )
Vay
Ity — Xp_al=127%m-2 — 27%n-3| < Ux,_; — Xy gl -
Tu do

e — Xgn_gl <= U™ |x; — 2,1 = 0 (n — +o0)

T d6, theo dinh 1y Cauchy, diy ¢n) hoitu vé @ 1a nghiém ctia phuong trinh
a=2"%%- ... . —
2 . Giai phuong trinh ta thu dugc @ =1 |

Cau 5 (3 diém). Hoi c6 tat ca bao nhi€u soO tu nhién chia hét cho 9 ma moi s6 gom toi da
2008 chit s0 va trong dé co it nhat hai chir s6 9?

Bai giai ’

Coi s0 can tim c6 da 2008 chir s0, néu khong bd sung thém céc chit s6 0 vao trude

Goi A 1a tap hop céc s6 chia hét cho 9, moi s6 gom 2008 chir so, B, C 1a tap hop céc so
c6 2008 chir s0, chia hét cho 9, va khong c6 chir s6 9 nao, cd dung moét chir s6 9 theo thir
tu do; D 1a tap hop céc so théa man yéu cau bai toan. Khi do6
DnC=DnB=0,BuCuD=A4

Vay 101 =141 - 1B - IC]



Goi $=1012,...,8)

1“2009 — 1 1n2UUE _|_ E

Lo M= 9 —0+1= 9 sb chia hét cho 9.
+ Vi mdi bo {84, @z, . Q20073 € 579%7 (31 tai duy nhét @ €S sao cho

2007
a+ Z a;:9

i=1
+ Tu‘o’ng tu IC] = 2008.9200s

102002 4 g

A, ———— —92007 _ 900302008 . ~
+ Vay co 9 sO thda man.

Cau 6 (3 diém). Cho *:Y-Z 1a cac sO thuc khong am, d6i mot khac nhau. Chimg minh
rang

1 1 1
- L L R
(xv + vz + zx) & —y7 +(y—z}* +1;z—x}*

Hoi dang thirc xay ra khi nao?

Bai gidai
Coi 2 = minfx,y, z}
Nén

1 1 L1}
0= = =
{z —x)*  x2 5z =0

xy+yvz4+zx =xy =\Bz=0
b ( 1 1 1) xy Xy
=xvyl—+t—t+—)l=—+—+—-
Suy ra T\ —yPoyroat e-y¥ oy ox
p ( 1 1 1) xy Xy
=XVl t St D= =ttt
- {x_}r}* y* o ox*® (x_}f}* Vv X
xvV x 7 Xy X—J‘z
) —1:+—j+%24¢ ) =+{ x:}} =2
Ta thiy (x—¥)" 2 (x - v) )

xv x ! xvy X—1‘=
N N .+{ }]Ez
(x—yy ¥V % (x—yy Y

{z=ﬂ z=10 _

=) z =) 3++5

2 {x - 3") = xj} = 2 J’j

Cau 7 (3 diém). Cho tam giac ABC | trung tuyén 4D . Cho dudng thing @ vudng goc
v6i duong thing AD . Xét diém M nim trén duong thing @ . Goi £ va F 1an luot 1a
trung diém caa MB va MC  Puong thing di qua £ va vudng goc v6i dudng thing @
cit duong thing A8 tai P | duong thing di qua F va vudng goc véi duong thing @



cit dudong thing AC tai @ . Chung minh rang dudng thang di qua M va vudng goc véi
duong thing PQ  luén di qua mot diém cb dinh, khi M di dong trén dudng thing @ .

Bai giai

RO rang chi cAn xét d L AD tai D 1a dd. Chon h¢ truc Dxy nhu hinh v€ sao cho
A0:a), C2m; 2n), M(2b; 0) | Do B, C dbi xtrng nhau qua D nén B{—2n; —2n)
T do:

(AB(2n +a)x —2my + 2ma = 0

(ACk(2n —a)x —2my + 2ma = 0

(zn + a)s —m) (zn —a¥b + m)
+ a) . Q (b + M + a)
2m va 2m

PQ = (zm; m — a—b)
Suy ra m

Puong thang qua M, vudng goc véi PQ ¢o phuong trinh

P (b —m;
Suy ra

2mix —2b) + (zn —aﬁb)y =0

gmn 4m?e

Khir tham sd b, ta dugc duong thang nay ludn di qua diém ( a’' a ) vé1 moi b.




