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VU DINH HOA
(GV Trudng DHSP Ha N&i)

LTS. Ki thi chon hoe sinh gioi Quoc gia mon toan THPT nam hoc 20006-2007 dioe
tién fanh vao ngay 8212007, Hinkh thitc thi nam nay c6 thay doi so vai cae nam
tricic. Trong budi thi, mai thi sinh phdi gidi 7 bai todn trong thei gian la 180 phiit.
Picm 167 da cho bai thi a 20 diém, Sau ddv la ddp dn cde bai todn thi,

Cau 1. (2 diém)
Giai hé piucong trinh

Loi gigi. Diéukien v>0,y>0;v+3x 20,

Hé PT da cho twong duong vé
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Nhén (1) va (2) theo vé€ 1a duoc
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Dox>0,y>0.nén y=3x.

Theé vao PT (1), ta duoc >
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Cau 2. (3 diem)

Cho x, y la cdc sé nguyén, x # -1 va y # -1

-1 yt-1
sao cho 4= ta s6 nguyvén. Chimg

y+1 x+1

y : 4 . o
minh rang X’y — 1 chia ét cho x + 1.

Loi gidgi, Ta ching minh y* -1 chia hél cho
x+1.

xt -1 g, =

Pat
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y+1 b x+1 d
trong do a. b, c.dc @
(aby=1(c,dy=1,b>0,d>0.

3 g . ad—+bc ;
Tir gia thiét, ta co e nguyén, suy ra

dih va bid nén b=d . Mat khdc, do
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nguyén;(a, bl=1vi(c,d)=1l,nénb=d=1.
Vay v* —1 chia hét cho x+1.

Tir do x*y™ —1=x%(y" —~1)+ x' -1 chia hét
cho x+1 (doy* -1 chia hét cho ¥* -1 nén
no chia hét cho x+1 va x1* =1 chia hét cho
x+1)

Cau 3. (3 diém)
Cho tam giac ABC co hai dinh B, C cé dinh va
dinh A thay déi. Goi H, G ldn luot la trice tam
vd trong tam ciiag tam gide ABC. Tim quy tich
diém A, hiét rdang trung diém K ciia HG thuoc
dicong thang BC.



Lok gidi
Chon hé truc toa do Oxv véi O 1a trung diém
BC va truc Ox la dudng lhé"'mg BC (hinh v&).
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Pit BC = 2a > 0. Khi do cac dinh B, € ¢0 toa

do la Bi—a : 0); Cla : 0). Gia sir Alx, 5 ¥ ) = 0),

Khi d6 toa do truc tam H 1a nghiém cia hé
e

phuong trinh
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K thudc duding thiang BC khi va chi khi
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3a7 - 3x5 + ¥ =0¢> - =1 (véi v, #0).
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Vay quy tich A 1a hyperbol ¢6 PT = - 2—
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trir di hai diem B, C.

Cau 4, (3 diém)

Cho mét da gidc déu 2007 dink. Tim 30" nguyén
diceme k nhe nhat thoa man tinh chdat: Trong
mai cich chon k dinh cia da gide luén ton tai

i . . . v L " A
4 dinth tao thanh mét nv giac 1o ma 3 trong 8o

4 canh cua no la 3 canh cua da gide da cho.

ik giai
Goi cac dinh cua da giac déu di cho 1a A, A,,
oo Napie

Chi ¥ ring ui gidc (tao nén tir 4 trong 56 cic
dinh cua da gidc) ¢ 3 canh la 3 canh cia da

gidc khi va chi khi 4 dinh cua tr giac do 1a 4
dinh lién tiép cua da giac.
Goi A 1a tap cdc dinh: {A,, A, Al A A Anse s
-"1.3“[]_1,, AI['I{H".} Ebt! dj. Cﬁﬂ diﬂh J'q._“ . f- = l, i SU.I.
vh Ayyy). Ki hiéu [A| 13 56 phan tir cia tap A.
Hién nhién |A| = 1505 va trong A khéng chiia
4 dinh lién ti€p nao cia da gidc. Dé thay, moi
tip con cua A déu khong chita 4 dinh lién tiép
cua da gidc. Vay & > 1506. Ta sé chitng minh
moi cdch chon 1506 dinh tiiy ¥ cta da giac thi
s& ton tai 4 dinh lién tiép cua da gidc trong
1506 dinh dé. That vay, gia sit T 1a mot tip
gom 1506 dinh tuy ¥ cua da gide. Phan hoach
tap cdc dinh cua da gidc thanh cdc tap hop
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(Gia su T khong chita 4 dinh lién tiép cua da
gidc. Lic dé vdi méi i=1,...,.501, 1ap B, khong
thuoe T, titc 12 moi tap B, dé sé co il nhit mot
dinh khong thuoc T. Khi dé |T|£ 3507 =
1506. Do |T'|=1506 nén By, <
B, (i=1,...,501) cé ding 3 phan ur thuge T.

T va méi tap

Ta co .’di_wn:.a. A,}CH:I{\'- A]rﬂ:j eT Suy ra ..’"l, 2T
j !12. A""A4 ‘:_- T :} Aq IE -'r- :""'> Aﬁ'l‘ AT? ‘q}t E ?- arw
= AElHIE! fl:“.;,_,, A:lm.; e F.

Khlt dé 4 dinh Ilén tié’P 1'4.1“”21_. :Rily'\“_h Az-:""h:.' Az:l{'_‘l
thuéc 7', mau thuan.

Vay k = 1506.

Lun y. Ca thé gldi nean gon hon bang cdch
xét 2007 — 1506 = 501 diém con lai chia dwing
trén ngoai tiép da gide dén da cho khong qud
501 cung. va phdi ¢ mot cung trong ching

1506

chita khdng it hon —m—::v 3 dinh lién tiép.

(Ki sau dding tiép)



THPT

(Tiép theo ki trudc)

Cau 5. (3 diéem)
Cho b la mor sé thuee duong. Heay xde dinh tdt
cd edce fram 56 f xde dinh trén tdp cde sé' the =,
lav gid tri trong |2 va thod mdn pleong trinh
Fle+ %)= FORSr I b3 S0 B2,
v, ve K,
Loi giai
Phuong trinh da cho trong duong vai
f[l s }J} 4 b.t-!_v - l:f[.‘l} + br jjh‘—'j'{_l;]—l
vx,ye R (1)

bBat g(x)= f(x)+hH*. Khi doé (1) co dang
gl + y)=g(x)3 " ¥y, velR (2)

Thay vy = 0 vao PT (2) ta duoc

(o(x)=0 YxeR
Vel <« | gx) ves

g{.'t} = 3{.1’]3 efirp-]
Lgl0)y=1.

e Val p(x) =0 Wrxe R thi f(v)=-5"

o Vi g(0)= 1, thé x =0 vio PT (2) ta duoce
g(}.} = g(m:;gf_ﬂ—! = g{}.} = Juiyi-l

e Juivel _ ;‘:{}1} =0 ‘Ta"_'!p' cR {3)

Xét ham 56 A(r)=3"1—r ¢ h'(O)=3"1n3~1
h(y=0¢>t=log:(log,e)+1<].

Ta co bang bién thién sau, vin
a = log.e — log(log.e) — 1 < 0.

VU DINH HOA
(GV Trudng DHSP Ha Noi)
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vor D < o< |
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Tir ba'mg bién thién ta thay PT
co hai nghiém =1 va . =c,
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L p(y)= o

(G1a s ton tai v, 3 sao cho g(vy)=c¢. Khi do
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gly)=1 YyelR ,suyra f(x)=1-h".

Suy ra g(—w) mau thuin vai (4). Vay

Viy ¢6 hai ham s6 thoa man dé bai la
Fl)==b' va flx)=1-

Cau 6. (3 diém)

Cho hinh thang ABCD cd ddy lon BC va noi
tiép didng tron (O) tdm Q. Goi P la mor diém
thay déi trén ducng thang BC va ndm ngodi
doan BC sao cho PA khéng la tiép tuvén cua
diwdng tron (O). Pudng tron dudng kinfi PD
cdl (Q) tai E(E khde D). Goi M la giao diém
cita BC var DE, N la giao diém khdc A cria PA
voi (Q). Chitng minh rdng dicong thang MN di
qua moét diém cé dinh.



Lot giai

Goi A’ la diém doi xitng cla A qua tam O. Ta
ching minh N, M, A" thang hang, tir d6 suy ra
MN di qua A" ¢6 dinh.
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That vay. trude tién ta ¢6 DE i truc dang
phuong cha dudng tron (@) va dudng tron ( ¥ )
duong kinh PD. Dé y PN = 90" nén NA'la

truc dang phuong ciia dutmg tron (Q) va

duong tron ( y» } duing kinh PA'

Gia sit DA’ cat BC tai F, do ADA'= 90° =
PFA'=90" nén BC la truc dang phuong cua (7 )
va (¥2). Vi cdc true dang phuong déng quy tai
tim dang phuong, suy ra DE, BC vi NA' déng
quy tai di€m M, vay M, N, A" thang hing.

Cau 7. (3 diém)

Cho so thue a > 2.

Bat f () =a® e+ +x+l (=12, ...
Chitng minh rang voi méi n phuwong trink
Lux)=a cd dung mor nghiém x, e (0, +%) va

ddy 36 (x,) cé gioh han hitu han khi n — +o

Loi gidi

Vai moi #, dat g,(x) = f,(x)—a; khi d6 g, (x)
la ham lién tuc, tang trén [0+ ). Ta 6
80 =l-a<0; g N=a®+n+l-a>0, nén

£,(x)=0 co nghiém duy nhat x, trén (0:4 o ).

lim x,, ta

H— 430

Pé chitng minh t6n tai gidi han

ching minh day (x,) (# = 1. 2, ..)) tang va

bi chan.
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gelvy ) =a Myt b L+ l—a=0,5uyra

X (x ) =aWxir el e e =)
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Viogoala ham tang va 0=g.(x,) > gu(,)
Vay diy (x,) (1 = 1, 2, ..)

tang va bi chian, nén ton tai lim x, .
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